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// compile with studentc.cpp
binclude <icstreams>

#include "studentc.h”

using std::cin;

using std::cout;

using std::endl:

volid set {Student & sa,» int nk

const int pupils = 3;
const int quizzes = 5:

int mainig}
f
Student ada(pupils] =
{Student (quizzes), Studentiguizzes), Studentiquizzes)|;

int i:
for {i = 0; i < pupils; ++i}
setfadali), quizzes):
cout << "\nStudent List:in":
for {i = 0; i < pupils: ++i)
cout << adafi].Mameil) << gndl;
cont << "“nResults:*";
for (i = 0:; 1 < pupils; ++1)
i
cout << endl << adalils
cout << "average: " << ada[i].Average{) << endl;
1
cout << "Done.\n";
return 0}

void set{Student & sa, int n)
i
cout << "Please enter the student's name: “;
getlineicin, sa):
cout << "Please enter " << n << " guiz scores:\p";
for {int i = 0; i < n: it++)
cin »> gali];
while {cin.get{} '= "\n')
coptinue;
t

AN RGO REFEERE L string o9 ELBY getline (), R4 ERMETHEA, Aik
AUAT, Tl sirhs, R2@AMAKE 14.2 769 operator>>() . 8-FHAA B IR
AR, BRERARFERITEL, SERAFRAFLGH,

FREFER 14.1~143 S ROBEFETHR.

Piease enter the student’s name: Gil Bayts
Please enter 5 quiz scores;

92 94 96 93 95

Please enter the student's name: Pat Roone
Please enter 5 quiz scores;

B3 89 72 7B 95

Flease enter the student's name: Fleur o'day
Please enter 5 quiz scoras:

92 89 96 T4 64

Student List:
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Gil Bayts
rar Hoone
Fleur OTDhay

Results:

Scores for Gil Bayks:
9794 96 93 35
average: M

Scores for Pat Roone:
B3 83 72 T8 95
average: B3.4

Scores for Fleur O'Day:
42 A9 96 T4 64

average: £3

Done.

14.2 FoFF LK

CHibryy LI has-o RRREBR—REHA, FRLEFTHR, BRMHAER AR R R G
WORICERIGRA MR EEREEE TR RLRAREN B ATREON—S, B LERERNR
R ERVEATL.

MEEREAME RO EE. FHLAERR, BEXRARFEERARELNAETE, GHSZ,
WL RGN, AR e KRR -BE5. FARTLR, EENAT MR GIRE BT
Kk T H.C, WRERANREABELENOED. FOARBAERPEIN, SRFELEER has-a X5
-y,

TERIRF AR, HHE BRI PI00, RN String 264 M Student 26, JSEHHH — A String 2414,
TR TIT R . 5i4h Student FIERTEAMEA String 773 R 1% 6 String 414 .

WERHARAD R BRRRERFNBE S, TRERREIREL RS LR ENZT
gl b, BAPEEHARETFHR (subobject) KFRiBTHERETTRMAT 2.,

DR £ AR BRI A ¥ S B A R BT, BRREED. 5oL, SR BT LUEREI has-a
KR B VAR (AL A BEEEF R Student %K.

-Student 27EH (FKEED

ERITRABoK, W HH KRBT private AR public 5 X2 (LFEL, private RBRWE, Fitang
Vi T R E BF s S BR A4, Student KXY AR AETI R, B EHEFIHX 42,

class Student : private std::string, private std::valarray<double>
!
public:

IH

M % BRI EERHR YL EHK (multiple inheritance, MD). EH, MILEELAT ML SH—
MBI, AU B WEM TR REN], XS EXEREAR. BEESEMD, M F2SHEE.

Wilf) Smdem KAFERGHE, FAMPEXCRRATHEHRARERR. QSSERET
A RABZHNERD, MEFREARBTHILEHRNTHNEER. ZAXHEHENE— L
X 51,

1. #rdsik £mp
Rl AR AT T R AR 3 S MRS, B8 655 A name #) scores RHERTR T,
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e ST 2o fr kAR E AL Bt o TRERE, OFEERZHRRERE:

Student i const char * str. const double * pd. int nl

: name (shrd scores (pd. nt |} /i use object pames for containment
AF ok AR, TN AN £ 60 RO 8 M A s IR P & ik, BRI EMAR R R & KiF iR
MR
Student {const char * str. const double * pd. int nl
» std:tstring {strd ArrayDb {pd. o) |] ¢/ use class names for inheritance

(X, ArrayDb J2 std::valarray<double=[ 3 £, 8% B) §I¥E 4L 5K fF B stdistring (str), AR name
Cste). IX IS E R A 4R AL MRS A BB B

FUFRTA 144 YUK T B9 RE S - AR R, AT BAN AW, HFERBRERE S
HWTERE NG

FEFF#ER 144 studentih

ff atudenti.h -- defining a Student class using private inheritance
Pifndel STUDENTC H_

#define STUDEMTC_H

{include <icstream:
$include <valarrays
finclude <string>
class Student : private stdr:istring, private std::valarraycdouble>
{
private:
Lypedef atd::valarray<double> ArrayDb;
/f private method for scores output
std::ostream & arr_out(scd::ostream & o) const;
public:
Student (} : std::string{"Null Student"), ArrayDb{() |}
Student {const srd::string & s)
: ostdiistring{sj, Arrayob{) {}
Student{int n} : std::string{"Hully"}, ArrayDbin} {1
Student {const stds:string & 3, int n)
i stdsistringis), ArrayDbi(n) (}
Student (const std::string & s, const ArrayDb & a)
t stdrrstring(st, ArrayDhi{a) {}
Student {const char " str, const double * pd, int m)
:osedristring{stry, ArrvayDbipd, n) |}
~Student {} [}
double Average () const;
doubrle & operator(i{int i);
double operator(]{int i) const;
const stdsistring & Mame{) const;
A/ friends
£4 inpuk
friend std:;istream & operator»>(std::iscream & is,
Student & stuj: 7 1 word
friend std::istream & getline{std::istream & is,
Student § sku}; Ff1 line
£/ output
friend std::ostream & operator<<i{std::ostream & os,
const Student & stu)s
bi

fendif
2 HF RS FTE
MR REARIRE, L URE A IR L i PR 2 T v BEEEITEFEELETRRAFTN. §)
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i, (e F AR BT UL average () iR ¥ B & —#, ELIZRERN B R, ATLLEAT Student::average ()
FRBCPE I RAF Sudent:Average ) ¥ (2 A 14.2). BEFERAMNSZRBH R .

4 TN
Student s

( string @ )

string:isize(} At & 3 {E R AT
HRMAsTring 2%
HaH ik

Galarraytdouhlv R-jt)

valarray<double>: sSum() e 8 i fF O BEARAT R
F¥EMBvalarray
<double> Ay H

Fih
N y

M 142 HBPHR: RESE

double Student::Average(} const
[
if {scores.sizei{) » 0}
rerturn scores.sumi}/scores,.sized);
etze
recurn O;

i
TR 400 AR 1 BB (8 206 4 0 ' P SRR B0 1 77 ok SR BT L2880 A i
double Student::Average() const
i
1f (Arraybb:isize{) > 0)
return ArtayDior:sum{) JArrayDaz:sized);
alse
return d;
!
B2, WHOENEERGR LRI, T8 9 RE EH 202 R 1E BSR4 5 R 1

N3 Jrids.

3. HRAEME

TERI(E AR BR AR 15 T LAV I ik, BN R ESAELT R ALY, X Mm% ? H. Sudent
KR EREALIT Name O ik, EiBE string S B R name; BFFAREHER, X string W RBH
W WA, Student 25 E) PSRN T 75 1) 3 2RBY string X S IR 2

BRGARHE R B, BT Student F B string FI AT KA, FIHAT LA B HABER, 1%
Student & G F AN string MR, R HYRTTR string W& . KBEE AT, 154 this 305 H S EHH
JRLWR B Blakshis X RIEM LR R, TEXPFIF R, HKHY Sudent FIME. ArE R E R
RABGIEEOIA R, W {EH SRR RNE— AR

const string & Student::Name() const

(
return {const string &) *this;

f
I3 LIBT3, X5 R BT IBANE T ALK Student AR P (RI4R AR T HEAY string T4 .

4. FEAAEHILEK

MER VARG R AT BA TR RS, BRANKCAETH. R, ATLUE Bty
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HFKPH ERRPIRR. B, o T FHEHALTREE L.
ostream & operator<<{ostream § o3, const Student & stu}
i

o3 << "Scores For M << (const string &} stu << ":h\n";

b
Q14 plato 2 Student 6%, W) @IAE ).
cout << plate
ML RER R, stu BRI IR) plato #1511, 170 os $§ R 15 cout K51H. THEHMAM:

a5 << "Scores for " << (const String &) stu << "¢ wn™:
Gt LA st B8 siring BB G, 1X Y operator<< {ostream &, const String &) RIMILAD,

HHE st Rgx AENEERY string 5IH. MABBAT, ARFHAP, ERRTERLEDELIVBAT,
ASHEAS IR RIIR 220 5 | A SR 6 RS B3 R adR .

AL, BEXAMATRERRRARSR, BOREABRAERER, REZ £, mEFRFRHLRE
# MR L R SRR LA, MW S BGRIRRA:

b AREE, M TRAEMEHREERK, SEREERME SRR, RS
SR T ¥ operatore<() . BT S 14.5 FIh TR IBERBCZ SMBIFTE Student KH5:,

ZEMRR 145 student.cpp

{7/ studenti.cpp -- Student class using private inheritance
tinclude "studenti,h"

using std:iostream;

using stdtrendl;

using std::istream;

using skd::string;

// public methods
double Student::hverage () const
1
if {Arraybb::size() > O}
return ArcayDb::sumi) /arrayDb:isizail;
else
return 0;
]

Const SCring & Student::Name() const
1

return (const string &) *this;
]

double & Student::operator|]{int i}
(

return ArrayDb::operator{]{i}; // use Arraybb:roperataor([] (}
;

double Student::operatori] {int il const
1
return Arraylb::operator[]14i);

t

/i private method
Oostream & Student::ary out(ostream & os) const
1

int i:

ing lim = ArrayDb::size():
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if (lim > D)
[
for (i = 0; i < Lim; i++)
1
o5 <= ArrayDb::ioperatoc(}{iy << " %
if 4L % % == 43
os << endly
i
1f 1% % =0
os <o endl;
i
alse
os << " empty array ";
return oS!

A friends
/f use string version of operatorsz>(}
iskream & operator:>>{istream & is, Student & stu}
{
is »» {string &}stu;
return is;

// use string friend getlinetlostream &, const string &)
istream & getlinel{istream & is, Student §& 3tu)
1

getline(is, (string &)stul;

raturn ts;

f/ u=e string version of operator<<i)

o3tream & operator<< (ostream & os, const Student § stu)

1
o8 << "Srores for " << {const string &Y stu << "i\p";
stu.arr_out{os); // use private method for scores
return os;

i

W MR EEREM T string § valarray 8091055, BB THBFES ©RSHOHR
i,

5. ik M #5589 Student &

# PRREHERRXTHE. ARFHMRELN Sudent EMAFROTLMR, BT LMERAR--
PEUTMAEN) M RREIRGR. B8-S studentih TR studente b, R {# A studenti.cpp 1 studentc.cpp
KEERRIT. FFER 146 FIHAZRF, BHHS sudenticpp —BHE.

2P 146 use_stuicpp

/f use stul.cpp -- using a class with private inheritance
/f compile with studenti.cpp

tinclude <iostream:>

Finclude "studenti h®

using std:icin;

using std::cout;

using std::endl;

void set (Student & sa, int n}r

const int pupils = 3;
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const int quizzes = 5;

int main(}
1
Student ada(pupils]) =
|5tudent iquizzes), Studentiguizzes), Studentiquizzes)});

int i;
for ti = 0; i < pupils: i++)
setiadalil, gquizzes);
cout << "\nStudent List:\n":
for {1 = 0; 1 < pupils; ++i)
cout << ada[i].Mamei) << endl;
cout << "\nResulta:";
for (1 = 0; 1 < pupils; i++}
1
cout <« endl << adali];
cout << "average: " << adali].BAverage() << endl;
t
caulb << "Done.\n";
return 0;

void set({Student & sa, int n)
1
cout << "Pleage enter the student's name: *;
getlineicin, sal;
coub << "Pleaze enter ™ << p << " quiz scores:i\n%;
for {int i = O; 1 < n; 144}
cin »» sa(i];
while {cin.get{) != "‘n*)
continue;

W RS ARG T ERM S string R4 L LR getline (), W T REMAMETHEES, AiX
AT, TRFERARITHR, B2EFARAKE 145 F&) operator>> ()., & Fi% & A R iR —
AR, BHEEGRTERTER, BERAFRATEGR,

F il B AR 2 AT 1

Flease enter the student's name: Gil Bayts
Please enter 5 quiz scoraes:

92 94 96 93 95

Flease enter the student's name: Pat Roone
Please enter 5 quiz scores:

B3 B9 72 78 95

Please enter the student's name: Fleur o'day
Flease enter 3 quiz scores:

92 89 96 T4 64

Student List:
Gil Bayts

Pat Roone
Fleur O'Day

Rasults:

dcores for Gil Bayts:
%2 94 9§ 93 95
avarage: 94

Scores for Pat Roone:
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83 8% T2 78 95
average: 83.4

Scores for Fleur O'Day:
92 B9 96 T4 64

average: B3

Done.

WA SE TERFETARE, WA,

6. AR A QAR R A BER :

T MER S, RATERREFRARRBY hosa KR, MaNERMATAR? KEH CHR
Iy bl FERAE. &k ERTEMR. XFAPETERERATRNEXMENR, KB LLETS
ozt R, W HARKEXRERS. HK, RRSIIBTEE, UTHAS EXERE, O]
b AU FRVF & ) B, BIANE & [ 5 AR R3S, BULEMEMMTERE. R, EHAERAN
ERFLLEMRI. A5, AERBERFIRARNTHR. RENTKFE 3 4 sting MR, ALUER
A3 DRI string B0 TR RGEREA-~ XM & (R EEH LR, HRLX 5.

bif. BHGRFREMSHRTILESE. i, BEXFRIPRA (TLURBIEMAR, HoTL
RRBTRED, WX REREXR P RN, BESARREHIETTHES. R EHMAEHXH
MELEES DR, WEEHTRREE MRETHRBRRGHZIN, BRFEHHAFFRA. B
SEE SRR B RIS, P R U I (R RS :

o WEECEHAAERNRAEREEREUERY. WERTUERELERY, BOEEA L.
MR 4R, HEBE XM M REEERP R, ARAFH.

B 8%, ARBASAEE hasa X F; PRHLEZEFARALNRL AR, AF2EHTL
MRS, B R AAHBRR

7. FRAPHR
TRY B R AA ARG b (RAP SRR TE 5 2 IS0 (I X R T protected:

class Student @ protected stds:istring,

protected std::valarray<double>
Teuuks

ORI R, XA HRANEFRAPERIREROEPRA. NRERE %, HEKY
HERR PR THE, BESRRZRGHZRATRN. SARERRER B -5, BRE%
AR AR R K GHEEIERT . FARESEN, ESAXERRFRAERMED. XEH
AEEOAE FECREB PR TERRAFE, FARPSARN, EXOLAEHETE AP HTRSE
P, PR QR AT RAE R .

KM RETAH . RAENEPEA. B L8 Gmplicit upcasting) B L AHIT B A R5E
. B DR SIRH e T TR IR T R

x 14.1 B Fh A i
% @ k1 #® ¥ % % A e K
ATTH SR b 3% TP A K A BAEXMBARR
{41 B A WA A0 15 5 R REENEPRR WAEKRMRE A
BRI R &R LLGER L BT LR FUREE SR O ) PR E RO
8 ARG b KK R £ GEHRRE R A &

8 A using EHE LF E R
WHHRI I RBTIR L, BENATNAKRIRFAASEERRA. 0 EEB T EER
TERATOR, FEZ - REX-DMEHRRESEGRER T, Fin, BEEE Sudent HaEH A
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valarray X1 sum() 7%, GTLAEF Student ZM)BEIFAEA—A sum () ik, RERTEXRE X EFik:
double Student::sum{} const // public Student method

i
return std:ivalartay<double>::sumid; /{ uze privately-inherited methed

]

IXFE Student 0T B WEEMAA Student:sum(), JEHHETTH valamay<double>:sum () FiERH FHEA &
IF) valarray 58 (U1 ArrayDb typedef TE(F RIS, AT LUER AmrayDb T A& std::valarray<double>) .,

ViR IR, HEBEAARERS - RYBAP, 8HER -4 osing B (REBLRTEE)
KRR RTHERS R EEH A, IERHORRARY:. fin, REFHEET Smdent 2HEHEIF
H valarray (9 5% min 0§ max (), 7] LAGE studenti.h B A H B WA T using 75 85.

class ftudent : private std::string, private std::valarray<doublex

[

prblic:
using std::valarray<double>::min;
using atd::valarray<doubles; :max;

b

123& using EEHF G valarray<double>::min () f1 valarray<double>::max ) 77 F, SRS 12 Student B2
ik

cout << "high score: " << adalii.max{} << endl;

I, using B EEARAE BERFES. REFERNERLEMY. M0, %{F Student 257] L1
T/ valarray ¥ operator[ 10 i, R RBTE Student X H BN AH 8485 T HE K using -

using student::valarray<doubla>;:operator(]:

IR (const F4E const) EROTHH. iX4E, 1807 LA Student :operator] } {} B9 RELFIE .
usmg I“HJJ USRI 18k, WRERTHRE.
CREAN AT P ERBRERTERFERER T, DB FRANEREENAT®S, WMF

li}i /j\
class Student : private std::string, private std::valarray<double>
[
public:
std::valarray<double>::opexator(]; // redeclare as public, just use name

b
RARRBAOIXBT using B using AW, X HECHFE, EHE L@, FHit, mREEN
2 KF using RB, BERERFREXTUSHEREELRHHIE,

14.3 3 &K

MR RH BN HEEERNK. SRR, AF MIEFROER is-q %8R, BIS, LK Waiter
FF Singer 254 SingingWaiter 2.

class SingingWaiter: public Waiter, public Singer {...}:

LR, DIRERRRT public REREG — M E. XREN, RIESIEN, ENHIEREALE
R WA

class SingingWaiter: public Waiter. Singer (...): // Singer is a private base

LB TERTI T IR 8, R MI A MI Tuﬁf]‘ has-a X% . Student 20 studenti.h STHLEE 2 — 4~
JAHMEH. THEERMBLHE ML

Ml BRESEETRIP MRV EH . KWL ERRER: AF I FRME RS RAL T, AF
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AR MK BB kR [R] N 2 A, AR ), A S R A R
P, S8 kAL, (A M A, tEASHBRE. B TFXARRE, FE CHH PR
W MI, e A 05 A MR M. o300 MI A, *f —SReskm TRER, MIMRAH, —ER
PAT[DI; A NG SERERER] ML

R —AM 7, 340 Rk o) S8 L R e e T ] . B M, LA, Ak —4
% 5% Worker, A IR H Waiter 25H) Singer 25, #RJ5, {07 LUH A MI A Waiter 2451 Singer 28R
2t} SingingWaiter 2 (2 LI 14.3). X LA AT MO FIR AR AE LXK (Worker) #4E7K, X8 S5 MI
[ B BRI, & 55 ] Worker. Waiter FI Singer 25, WIFE/Fi 2 14.7 o,

SingingWaiter

143  HAEHFER M1

FEFHE 14.7 Worker0.h

{7/ worker0.h =-- working classes
fifndef WORKERO H_

#define WORKERO H_

$include <string>

class Worker // an abstract base class
(
private:
std::string fullname:
long id:
public:
Worker(): fullname ("no one"™), id (OL) {}
Worker (const std::string & s, long n)
: fullname (s), id (n) {}
virtual ~Worker()= 0: // pure virtual destructor
virtual veid Set():
virtual void Show()const:
)t

class Waiter: public Worker
[
private:
int panache;
publie:
Waiter(): Worker ()., panache (0) ()
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Waiter {const std::string & 5. long n, int p = 0}
+ Worker {s. n). panache (p) {)
Waiter (const Worker & wk. int p = 0)
: Worker twk). panache (p} {|
void Set ().
vold Show{}const:
b

class Singer: public Worker
'
protected:
enum {other. alte, contralto, soprand.
bass. baritone. tenor}:
enum {Vtypes = T},
private:
static char *pv[Viypesl: // string equivs of voice types
inl voice
public:
Singer{}: Worker{}. voice (other) {}
Singer teonst std::string & 8. long . int v = other}
: Worker (5. nh voice (vl (|
Singer const Worker & wk, int v = other)
: Worker lwkh wvoice (y) |}
void Seb{):
veid Show{lconst;
K3

tendif

FUFFM 14.7 (REHPEE —URFESRNUNANHEE. P EEATSEH alto. contraltc =
L P RR, SN py TR T IS AR C-RUR ER B IIEH, BERE 148 WIHL T MM, #Hig
HT HERE L.

FEFFiNEA 14.8  worker0.cpp

/{ workerD.cpp -- working class methods
finclude “"worker0,h"

finclude <instream>

ustng =rd::gout;

using std::cing

using std!tendl;

{f Worker methods

£/ must implement virtual destructor, even if pure
Worker::-~Worker{1{}

void Worker::Set ()

1
COout << "Enter worker's name: ":
getline{cin, fullname):
cout << "Enter worker's IM ™
cin o»y o oid
while (cin.get{}!=s *\p"'}

continue:

void Worker::Show{}const

1
cout << "Name: “<< fullname << “\pn"y
cout << “Bmployee ID: " << id << "\no"y
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// Waiter methods
vold Waiter::Set ()}
!
Worker::Seb{}:
coutb << “Enter walter's panache rating: ":
cin »» panacha:
while (cin.get{j!= "n'l
conkifue:

void Waiter::Show(}const
|
coul << "Category: waiterin":
Worker::Show ()
cout << "Panache rating: " << panache << "\np":

/7 Singer methods

char * Singer::pv[] = ["other". *alto". "contralto”,
"soprane. “bass"., "baritone®. "tenor"):

vold Singer::Set()
[
Worker::Set{):
cout <<"Enter number for singer's wocal range: “n":
int i
for (i = 0: i < Vtypes: i++)
{
cout, << i w< M Y << pw[i] << v
if i % 4 == 3)
cout << endl:
l
if (L% 4 1= o)
cout << endl.
cin »> voice:
while {cin.geti}!= '‘n')
continue;

vold Singer::Show()const
[

cout << "Catagory: singer'n®:

Worker: :Show();

cout. << "Wocal range: * << pv(voice] << endl:
f

HEHEE 149 B--MHERNEF. £ 45 S RAN X EEET T IR,

RAENR 149 worklest.cpp

// worktest.cpp —- test worker class hierarchy
finclude <iostream:>
f#include “worker0.h"
const int LIM = 4;
int main{)
f
Waiter bob("Bob Apple", 3141, 5§3;
jinger hev{"Beverly Hills", 5iZL, 3);
Walter w_temp;
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Singer s_temp;
Worker * pw[LIM] = {&bob, &bev, &w_temp, &s_tempi:

int i;
For {i = 2; 1 < LIM; i++)
pe[t]->Set():
for ¢i = 0; 1 < LIM; i++}
{
puli]~>Show{};
stdizoout << sbd:iendl:
i

return ;

t

HE: RS BT EA & H string X654 & B getline (), L ESRETERS, AiX
HWAT, TSR FE 148, AR PEA operator>> (), BT EAAEM BT —AE8, BT
BT AT, EERAKAH

NIRRT R 14.7-14.9 R TRFE B3
Enter waiter's name: Walde Dropmastar

Enter worker's ID:442

Enter waiter's panache rating: 3

Enter singer's name: $ylvie Sirenne

Enter worker's ID:555

Enter number for singer's vocal range

: other 1: alre 2: contralto 3: sepranc
4: bass 5: kbaritone 6t tenor

3

Category: waiter

Mame: Beob Apple

Employee ID: 314

Panache rating: 5

Category: singer
Name: Beverly Hills
Employee ID: 522
Wocal range: sopranc

Category: waiter

Name: Waldo Dropmaster
Employes ID: 442
Panache rating: 2

Cakeqory: singer
Name: Sylvie Sirenne
Employee I0: 555
Vorcal range: sopranc

XFPRIFERRERTITH: R Waiter 85 R UHH Waiter::Show () § Waiter:Set(); P Singer f54F
AR Singer::Show () §1 Singer::Set() . AKE, WREM—1M Singer M Waiter J5IE 4L AT SingingWaiter
i, Bk i . REmiE, BB LA .

® HEA Worker?

& BT

14.3.1 HE L Worker
fiz s B 56 AL Singer F Waiter A H iR 4 SingingWaiter:
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class SingingWaiter: public Singer, public Waiter (...}:

[A% Singer il Waiter #ii4k#k T —/> Worker 41, [k SingingWaiter 0 & P Worker 4144 (2 .1
144).

- TN
class Singer : public Worker { ...};
class Waiter : public Warker { ... };

class BingingWaiter : public Singer, public Waiter | ...};

SingingWaiter
Singer T8
Worker 3 8

fullname _______
id

PY[Viypes]
voice

— e )

. Waiter TR %
Worker 248

fullname =
1 —

parachs —

LR e

144 Semp AL S

ESNFUNING, XK . i, 33T DU IR 2 20 B AR SE AL, (0 R B
S

SingingWaiter ed;
Worker * pw = ged: // ambiguous

R, IXFBRIEAEIEAIE R RN IR N P KA R M. (B ed FEA B Worker #H#,
FPAHhE AT OLERE, BT DA A KR S ok st 4

Worker * pwl = (Waiter *) ted; // the Worker in Waiter
Worker * pw2 = (Singer *) sed; // the Worker in Singer

RRHERHE AR RS A RN R (ZAM) "ok,

QAP Worker 31945 %2 S Ab il i, Ak, SCEMFEBR: JitARE Worker 3% )7
UL WEHK £ RECAD Worker 3182 —EE, UM AEE A MELA—A ID. %Y CH3I A BRI
M, EIINT MR ——f 2 (virual base class), {# MI 4 ] fiE,

B £.3

MERERMEMNEANR CEMBRSAARED A Mo BB AR — AN B B, i e o
T XBF virtual, ] LU Worker ¥ FI #E Singer Al Waiter ()33 (virtual 1 public )% 385 ),

class Singer: virtual public Worker (...}:
class Waiter: public virtual Worker fae=iH

G, OTLUKF SingingWaiter 255 ¥ 3%«

class SingingWaiter: public Singer, public Waiter e

HRAE, SingingWaiter % %4 1414 Worker RS —AE I, AR Ei, dhkg Singer il Waiter %}
BT/ Worker 1%, MAS % E 5N B S8 Worker %% 3 1l (K2 0E 145). B% SingingWaiter
BAERME T Worker T34%, BT EATT LA Fl % .

VI T R 2 A X R A BE )«

® Gt AREERL?
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class Banger : virtual public Worker | ...}
class Waiter @ virtual public Worker { ...}J
class Singingaiter : public Singer, pubilic Waiter I T

Singing Waiter 2%

[Ty
Warker T8

fullname -

10
S ———

Singer THB
pviviypes| ——

145 R gkaR

o it AATFEREAE A A AL X R A, AR LT Ok 2 M HE N ?

o LT {F{ERRITNE ?

ok, WA AMAARERR? S, ERRBRRERZ FIEAGEEY ROKR, CHA AR
GIABIET, TR AT I R AR KA R 1 B, SR XK b 7 5 o L o 1) I o S e i
(MM, BRI R, BRI, CHHxd IRl o G 7 virtual—— A7 AUR KR T T H.

WU, W2 A 3R A B D i LRI Fb X, MR ik MI ROERINE? 3R, £
WL F, WTEEM LB M UL, 5, R kR B SRR ST A T 3, W AREM TR
{HBARH AN S 5 =, IXPEMA LIRS, BET BT 4.

G, REGARRD? R0, HRREARES TIE, HEXM oIS T AR, WALLAIE T
MR, Sh4h, BRI REREBRCHMMM. #i, ¥ SingingWaiter FSHM | Worker
BRI, B Singer 1 Waiter 28D N XS virtual .

2. e ik R AL

(O AR, Bt H g e MR — R G ik, TR AR, AT LLHBRAE R TR D
F) A X R 2R B B R K PR PR . (B i 6 T R 15 A4 LR, I, TRES Tl —4l
) i R L

class A

|
int a:

public:
Alintn=0{a=mn; }

I
class B: public A
|
int b:
public:
Blint m=0, int n=0) A(n) { b=m }

|5
class C: public B
{
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tnt o
pubrlic;
ciint g =6 intwm =0 int n = &) Bim ni{ ¢ =gt}

}2
C EMHIE R B R BEWRA B 2HIERK, B LRIDERB RN A RihmiEa%. X8, c¥%
GG BT RIE g, 3R m R0 6 153840 B BM0ME R T B XAYMERRIEAME m HHE - B
0 A BINFERE.
I Worker RMEE X, NixApE B BaERETRFR. #ln, o F FEHM M HERE:
SingingWaiter (const Worker & wk, int p = 0. int v = Singer::other)
+ Waiter twk. pJo Singer twk, v} [} /7 flawed

THERERE. BaERERR, HiEd 2 2 RFEKIERE (Waiter 7 Singer) 1§ wk &84 Worker %1
Ro HBREHIE, CrERRRREMN, FCHEBEPREKAEBAERE. Bk, LiRiEE
RO WAL A panache fI voice, 18 wk 2R PIIFRH R &58% T % Waiter, Fid, HiFRLAE

NRAFHRAERMCREREXN R, UFESRMBERFEOEXERE. Bk, W5R
B i X B
SingingWaiter tconst Worker & wk. int p = 0, int v = Singer::other)
: Worker (wkh Waiver (wk, ph Singer twk, w) {}

| FRAS 4 S5t 1 0 Y B0 6 380 worker ¢ comst Worker &). &S, IXFPRIVAR SN, W FRE%,
DA B AR AR, MR IEERK,

BS: pRAAAEELL, NEERAERAEELLORAMNSIY, FULATRAMNZELE
£ X A Hrig

143.2 WIHE

B T B ECRHIE RN S, MIBH T ER BB, S SingingWaiter 2874 /8 Show ()
Jr¥ 1% SingingWaiter ¥ SR H BMIMIBR A, FLATRES I N T R BRI AR, KM T
B ARE. BWRBE A SingingWaiter 20 EHi5E X Show () 41, 3R EEF SingingWaiter 3 2 A4
R M) Show () ks

SingingWaiter newhire {"Elise Hawks™. 2005, 6. sopranc? :

newhire.Showi): // ambiguous

AP RAGE, WRBHER TN Show (), WHEMSIDHELTRREYX. TESESARSR, S a8
AAEE 4 Show O s, XM LRERR - Xk,

¥%=5ﬁﬁﬁﬁ%$ﬁ&ﬁﬁMﬁ:iﬁ:wﬁ,mﬂMk%?ﬁ%Gmmma%#RMWMa
E AP HAMA L4 R B4 Draw () F ik |

AL TR AR AT B 1 1 R B s i B A .
SingingWaiter newhire {"Elise Hawks". 2005. 6. sopranc? :

newhire.finger::Show(): // use Singer version

A, TR TTIKR L SingingWaiter B3 5 X Show (), FE35 HE = HEA Show O . H31, W
B SingingWaiter %1% ¥ H Singer i/ Show (), WIaT DLXEEH .

void SingingWaiter:;Show()
(
Singer::Show(}:
[
R RAEHORE, IR SRR BRI TR TR, B0, 1% HeadWaiter 258 M Waiter 25974
Wik, WRTBAE R PR E R, KR E M REREREERE REE, HEFE KRR
wold Worker::Show!)const
1
cout << "Hame: " << fullname << "y\nM:
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cout << "Employee ID: " << id << "Wn";
|

vold Waiter::Show(lconst
'
Worker: :Show(}:
cout << "Panache rating: " << panache << "\n™:
1
void HeadWaiter::Show () const
1

Waiter::Showil:
cout << YPresance rating: " << présence << "in";

i
Rib, XA SR SingingWaiter FBI L. Fik:
void SingingWalter::Show()

{
dinger::Show(l;

}
AR, AT EMET Waiter A, a7 LUET RISHAR Waiter B A< Show O B b
vorid SingingWaiter::Show(l
1
Singer::Show():
Waiter::Show{):
]
XA B AT ID FR. B4 Singer:Show (& #l Waiter::Show O 8B T Worker:Show () .

WHATARERIE? - Fhip RAEAMBL TR, A RBEH R, BHIRE R B R Worker S8 5L
oA BUE R Waiter 414 BX Singer 4144 (RN Waiter R Worker 414F) W73k, RS, 7F SingingWaiter::
Show () Jy ik is A4 EAE K. B, AT LUXAERL.

void Worker::Data{lconst
{
cout << "Name: " << fullname << "\n™:
cout << "Employee ID: ™ << id << "\n™;
H

void Waiter::Data{)const

{
cout << "Panache rating: " << panache << "\n";

1

void Singer::Data(lconst
(
cout. <<"Vnral range: " << pv[voice} << "\n";

4

void SingingWaiter::Data()const
{
Singer::Data{):
Waiter::Datai):
;

void SingingWaiter: :Show(}const
i
cout << "Category: singing waiteri\n";
Worker::Data{):
Datal):
i
LiUEAH L, 3Ah Show () R AT LA & & 2189 Data O H1.

FHEMT X, HREER Show () HiE. T Data() Fik e m S8, 1EY B A 1I094
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B Ay Asil, 1 Data () 5 RS R H 0938 B L Waiter TP LIS {F ) Worker::Data (), iXEREIiREA
M2 . R Data O Fik i (R340, WHERA%RRKERPREPFRT, T NARER-.

YoM R TR RBAT R RN RPN, WARREN, TEFERRP AR (MTEFPER
8 o LYY R M A SR A )

Set () Jril B MR, CLRE N SE. HH WAL E . $E, SingingWaiter::Set () R iH R Worker
fiE W IMANRIR. o, ol MR ATE AR S . TR — 2 EP R Ga ) i, EHBER
iR ARG, R Get O iR 1E 8 Set O HikESEE.

2. fEHl BN, B ML RGN BRE, HEMlEmERhARGAN. 54, I
R X R R ML MCTTREFEEFRE TN BFEER 141058 7TENEHHBER,
BRI 1400 SR

KB 1410 workermih

/f workeemi.h  -- working classes with MI
tifrdet WORKERMI H_

ddefine WORKERMI H_

kinclude <string>

class Worker // an abstract base class
1
private:
stdiiateing fullnams:
long ids
protected:
virtual void Datal(}const:
virtinal void Geti):
public:
Worker (): fullname ("ne one”) id tQL) {|
Worker tconst std::string & 5. long n?
o fullname (sth id (pd {1}
virtual ~Worker()= 0: // pure virtual function
virtual wvoid Set'(}= O:
virtual woid Show{}conse = 0

5

class Waiter; virtual public Worker
1
private:
int panache:
protected:
void Datal)const
void Getid:
public:
Warter{): Worker{). panache (0) |}
Waiter lconst std::string & . long ny int p = 0}
: Worker 's. n} panache (p} [}
Waiter fconst Worker & wk. int p = 0)
: Worker {wkl. panache (p) {}
vaoild Set():
void Show()const:
}:

class Singer: virtual public Workerp

(

protectad:

enum {other. alto. contralte., sopranc.
bass. baritonse. tenor}:
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enum {Vtypes = 7}:
void Data()const:
void Get ()
private;
static char *pviviypes}: ff string equivs of voice types
int volce:
public:
Singeri): Worker (). woice lother) {1
Zinger leapst std::string & =, long ne int v = other)
: Worker (s. nJ. volice (v} {}
Singer tconst Horker & wk. int v = other!
s Worker (wkl. voice (v} [
woid Set ()
void Show{jconst:
)t

/f multiple inheritance
class SingingWaiter: public Singer. public Waiter
£
protected:
void Data{yeonst:
vald Gek{);
public:
singingWaiter{) {1
SingingWaiter fconst std:istring & s. long n. iat p = 0.
int v = ether)
: Worker {s. nl). Waiter is. n. p¥. Singer (3. n. vJ {]
SingingWaiter {const Worker & wk. int p = @, int v = other)
: Worker (wk), Waiter (wk. p) Singer (wk, v) |}
EingingWaiter (const Walter & wt. int v = other}
: Worker (Wwkh Waiter (wrh Singer (wt. v} [}
SingingWaiter {const Singer & wt. int p = 0)
: Worker {wt), Waiter (wt. p), Singer (wt} {]
vold Set():
void Show(jconst:
e

$endif

BEF#$ 14.11  workermi.cpp

/f workermi.cpp -- working class methods with MI
#include "workermi.h"

#include <iostream:

using std::cout;

using std::cing

using std:rendl;

/f Worker methods

Worker::~Worker{i{ }

// protected methods

viald Worker::Data{)const

{
cout << "Name: " << fullname << endl:
cout << "Employee ID: " << id << endl;

void Worker::Get ()
]
getlinel{cin, Fullnpame};
cout << "Enter worker's ID: ™.
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can oxvoids
while (zin.get{}!= ''n'?}
continoe:

/F Waiter methods
vold Waiter::Set ()
£
cout << "Enter waiter's name: ™
Worker: Get(}:

Getl ()

wold Waiter::Show(jconst

1
coul <4 "Catedory: walterin™
Worker::Pata{):
Datal):

/f protecred methods
vold Waiter::Data{lconst
|
cout << "Panache rating: "<< panache << endl:

void Waiter::Get ()
1
cout << “Enter waiterts panache rating: ";
cin > panache;
while lcin.get{)!= 'n*}
continue:

/4 Singer methods

char * Singer::pv[Singer::Vtypes) = {"other™, "alto™, “contralto”,
"sopranc. “bass". "baritone", "tenor™):

vold Singer::Set ()

i
cout << "Enter singer's name: ":
Worker: :Get ()
Get. ()

vold Singer::Show(}const

1
cout << "Category: singerin”;
Worker::Data{):
Datai):

/4 protected methods
vord Zinger::Datai)const
1
cout << "Wocal range: * << pvvoice] << endl:

wold Singec::Get{)
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cout <<"Enter number for singer's vocal range: \n™:
int 1i:
for ti = 0; i < Viypes: i++)
i
cout << 1 o<e M M o<q py[i] ¢ M
if i %4 == 3}
cout << endl;
f
ifri Y% g 1=
cout << endl:
¢in »> woice:
while tcin.get(l!'= "\n")
conkinue:
!

£ SingingWaiter methods
wpid SingingWaiter::Pata(}const
1
singer:;:Datai):
Walter::Datal):
!

void SingingWaiter::Get |
1
Walter::Getil:
Singer::Get i):
i

void SingingWaiter::Set ()

1
cout << "Enter singing waiter's name: ";
Worker::Get{}:
Get ()

t

void SingingWaiter::Shew()const

f
cout << "Category: singing waiterin™:
Worker::Data{):
Dataf):

i

G, TFHCERBENARIZLE, EFEHED 1402 B0 TIAE, &% ZRFEATESER.
BRFXMURDBRIEH . A5, ZIRRTE T EARN P T C-RUBE 5 & B R strchr O«

while (strchr{"wstq™, choicel == NULL)

ZRAFOR B choice TREMFEREFHE “wstiq” PE—RIUBAMI, MBRE NS W
B[P NULL 358, fEHXMRMILER if 380 choice ISR MNP H RS ML BT SRS,
EIGTEIEE 2 14.12 55 workemnmi.cpp —iBIRIF.

WP 1412 workmi.cpp

/f workmi.cpp -- multiple inheritance
/4 compile with workermi,cpp

Yinciude <iostream>

Finclude <catrings

tinclude “"workermi.h®

congt int SIZE = 5;

int main{}
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using std::cing
using std::eout;
using stds:endl:
using gtd::strche;

Worker * lolas[SIZE]:

int ct;

for {ct = 0; ct « SIZE; ot++}
t

char choice;

cout << "Enter the employee category:in™

<< "w: walter $: singer "

<< "t: singing waiter g quitin®;

cin »» choice;

while (strchr{"wstq”, choice} == NULL)

cout << "Flease enter a w, &, t, or g:

cin »» choice;
]
if (choige == 'gq")
break;
switoh{choice)
1

case 'w': lolas(ct] = new Waiter;
break;

case 's': lolas[ct] = new Singer:
break;

case 't':  Inlas[rt] = new SingingWaiter;
break;

[
cin.get();
lolas(ct]-»3et();

cout << "\pHere iz your ataff:\in™;
int i;
for (i = 0; 1 < ot i++)
{
cout << epdl;
lolas[i]->Show!d;
!
for {1 = 0; i € ct; i+4)
delete lolas[i];
cout << "Bye.\n";
return O;
t

EE: o RE6 R AT RS L string £ 695 A B petline() B ERNIETEER, AL
AT, ToUFREA KR 1411, AL THRA operator>>() , & T A4S LR R— A i, BT

EERGEIRT, RERPBAH,

FHREFAESR 14.10~14.12 HRENBRERESTER.

Enter the employee category:

w: waiter s: singer t: singing waiter g: quit

L.}

Enter waiter's name: Wally Slipshed
Enter workar's ID: 1040

Enter waiter's panache rating: 4
Enter the employee category:
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w: waiter $: singer t: singing waiter gq: quit
L

Enter singer's name: Sipclair Parma

Enter worker's Il: 1044

Enter mmmber for singer's vocal range:

0: other 1: alte 2: contralto 3: sopranc
4: bass 5: baritone &: tenor

5

Enter the employee category:

w: walter =: singer t: singing waiter q: quit
t

Enter sihging waiter's name: Hatasha Gargalova
Enter worker's ID: 1021

Enter waiter's panache rating: 6

Enter number for singer's wocal range:

0: other 1: alto 2: contralte 3: soprano
4: bass 5: baritone 6: tenor

3

Enter the employes category:

w: waiter s: singer t: singing waiter gq: quit
9

Here is your staif:

Category: waiter
Name: Wally Slipshod
Employes ID: 1040
Panache rating: 4

Category: singer
Name: Sinclair Parma
Employee ID: 1044
Vocal range: baritone

Category: singing waiter
MNama: Natasha Gargaleova
Employee ID: 1021

Vocal range: soprang
Panache rating: &

Bye.

PRS- E AL -9 MI 1k,

|, Re&EMELALPEERE

FRE TSR RAR - ERORE LR, NEEREELE, WERGaaLR—
T?Nﬁ:w%§%$%ﬁﬁ%,ﬁ%%ﬁﬂ%?%?ﬂﬁo%m%%@#ﬁ%%ﬂéﬁ»ﬁRKMWW?
pig, BEABRAFECHDRERE, FAREMEXXMY HIERESR, HEMEBMC. D. X
Y RAETRET. ERMHRT. KM ABMREES (RCND) RERBKT 4 B RTHE, ¥#
Mﬁw¢#$ﬂﬁim%(W¥XﬁY)ﬁﬂ%ﬁ?—¢B%¥H§om%,EEQE¢B%¥H§D
%%EH5%&m%&w#&m@&%ﬁ%¢ﬁﬁmﬁ%w,ﬁ%ﬁﬂﬁ~¢i%ﬁﬁ%ﬁ&ﬁ&w§%
THEBEATREREFZEBRBRBHNENLL TR,

2 RBRARLIR

ﬁmﬁ&%ﬁ&£CHﬂﬁiﬁﬁmﬁﬂoﬁﬂ#ﬁ%%ﬁ-meﬁﬁamﬁ%&$@m%miﬁ
ﬁTﬁ%iﬁﬁmﬁﬁﬁﬁ(ﬁﬁﬁﬁ%Lm&ﬁﬁ&ﬁ%ﬁum%&ﬁﬁ%zﬁﬁﬁi,%%ﬁzlﬁo

HUREHN R RER, WKERT —E2 SR FEHERT, MEETLHMET (dominates)
HAWFH R WEMAEH. BERNARES R85 IH.
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Wz, ARHEBIMFARET B --TERRAARE? KEEPHEHRNATERRREEEXDHAR S
. B, ETFHAEE XS

class B
1
public:
short gi}:

]

class C: wirtual public B
[
public:

long qi}:

int omb (]

b

class D: public €
!

Pe

class E: virtual public B
i
private;

int ombi):

Iz

class F: public b, public E
{

It

KCPHQOENKMETEB PR qOEX, FIHECRMAKBIIRERFN. Ek, FREOFEATL
R QO K EH CuqO . RHEMT 1 omb O X HARRAE TR omb O 2 X, BH C 0 E MRER F 0%
XK. BTEL, 7EF PRERAIEREMN omb ) B L.

AU SCHEREI 553 I E R, KRR, B Exomb( RAER), TREFE F XPEBHR, HEEF
Homb() (B FBUN M. R, BIE C:qQ RAEN, THBHKET Diq0. EXHERTF, TUEX
FHiAM Buq(), EMBARE 0, WKERESRHRTHELR C:q0.

14.3.3 Ml shig

B —FAERAEERN ML XWER ML RS 3AFHEM, Tk, MBE—AXAFH AR
MEABBRATHIRBOHR, WEHBEREXFEARBERRE ST, WEMN GunSlinger
PokerPlayer 3% 4: 5 i) BadDude 26, 355} 9948 Gunslinger::draw () #1 PokerPlayer::draw () 3 [X 4 MiZ 7§
TEBBYAE draw O k. BN, WIFBEHEHN XK.

MR- -AHRBEEHERERT — A EREL, WIEEATHEES NS RIERERN— 5l &
HUFUT, XRERMBEN, HEEHERT, SIERLHERHE.

BPRE-BEARERN ML LR X EHREF vimual RERIREN, L3RR N ERAE,

class marketing: public wirtual reality | ... }:

LREN (AR EREHEERAREE) £, WEERN— RS LR AT RIS AR T —
TRERRNE. LB, LR HOER.
¢ HRMREERNREXS S HRRAAARERNERREERY, X0 TBIRREIR R
kM.
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o E LGSR AR B R T U
LWEBER, M &BNARHEAEE. Tid, ZHNEAMIELTRERGT L FRZHER
TR . BRZXMERE. M- FEERNR. ELEN AN SHETRE.

14.4  FHBIEIR

#ok (AT AAREP) MIREIERD RSN L BRARENEE, Flin, Stack X (Z2HF 103
A Queue ¥ (BUF 12 T FERAIRN (container class), ZEEERHE T FISEF M E o0 & sk SR R, 5
bu, 510 #E19 Stack 28 it H T 7264 unsigned long {& . PTELFE X511 F1EAE double {EK string XT$249 Stack
& BT RIEMARERIRES, XFHM Stack BHABEABAK. Fid, SERSHENXEENE, RUKR5

AMEA] CEVECT YRR MR, REBAAMNERE A2 HEapix A, PR LUER:E A S

AR AN R B . B 10 B09 Stack BHHER typedef MhERIXFER. i, XFHEHH .
I, MAESARNEREREBL M. X, E8NEFDREEAXMHH AL R S, N
typedef [N {CRIMFP AR, BB E P A IETE R — M RN E X int MEHEAD string HEHG .

CH+IFIHER A/ O R B B IR T — M TR B (CH BT ., BEREIIAG,
A CFLACERL. TRIBEE ROGF 25 T RE T FX A BB ). IR LB BUL (parameterized) 6%,
WRES I A EE LS RAREEE A RB Y XRRN., FIW, BHEZ int FiRE Queve I, ofLlit
BRIRER R ) int BEITHERA ) Queue 25,

CHBR It T 2 MR %, RERTHEEH 7 R valamay. 7 F 16 ZiHigH CrHTMEEIRE (STL)
R TILADIRER AN, RIENFRXBME LM, KN A — LA i,

14.4.1 FEN R
BAILAHS 10 FERY Stack FENBRIER I . FRNEBHIT,

typedef unsigqned long Item:

class Stack
[

private:
enum {MAX = 10}: // constant specific to class
Item items[MAX{: // holds stack items
int top: // index for top stack item
public:
Srack{):

bool izempty{)const:

bool isfull (Jconst;

// push{}returns false if stack already iz full. true otherwise

bool push (consk Item & itemd; /{ add item to stack

// poptyreturns false if stack already is empty. true otherwise

bool pop (Item & item): // pop top into item
1:
RS, 3 8 RAHE R B Stack AT, FIBUAR AR A R 8 4R Stack RO 3. M i %
B, R R EX RIS T

template <class Type>

KRBT template HVFRIER, WEE XM, RESHHATHLATRENSRIE. ALEE
BT class HEERTRBMAYN L, ZTBEBLEUEREE, I Type BHEEZTRNEH.

EHAEM class, HREUI Type LAR -1 %: TRREY Type B—MBAMAABHL, ZEEH
RURES, AR RR S BT RH N CH TR AR EXHEA FRARAS BRSNS typename
L class:
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template <typename Type> // newer choice

APLLRER] 8 S0 FH 2 £ (U8 Type, Hofe & 30 & B AU IR AT R . LaT MAT OISR EIE T A Type,
AV ERES . SHERBIARRN . Type K3 A4kt RBE (80 int BY string) BUAC. TEARBUE X9, PFL
TUHDE R AL F R IRBFSTERRP AR, W T Stack RKil, XEHREXRWEAATIRL ltem HFE
typedel #4104 Type. H&0,

Item items[MAX]: /) holds stack items
IS
Type itemsiMAX]|: s/ holds stack items
IishFt, ol LA P R AR A 7 IR B B W S R 38 7 i . B R BSR4 LR R VAR 75 B 4T 2k
template -class Type>
FIF A REHERE Type % typedef $7iR%F Hem. B4, ITBIHABE TN Stack: 2N
Stack<Type=::. HiN:
bool Stack::push {const Item § item)
i
;
W% A,
template <class Type> /{ or template <typename Type>
bool Stack<Typer:.push (const Type & item)
{

]

MEEXFETEXT Ak (REED, MuLIESBETE AR ER.

BUFHY 1413 FIH T REE AR A RIS, MEXEERTRXNRAGE TN ELEE, &N
W CHERFRTES, RO T M ERIRR R R R, SRR BRI ——mA R AR string ¥ 5 A0
HERR R D SERIL Cinstantiation) BRELIEHL (specializationy. BRIF4Hi%ELB T Hit export B,
FNEARR A R B — MR WL R TEET. RVEERRRY, SR fagis,
PRGBS E TR AL R — R, Rk, BT R R BT AT R 15 B — A L ST b,
170 B ) AR ) S AFoh B A i Sl

2 WE 14.13 stacktp.h

/f stacktp.h -- a stack template
difndef STACKTP_H_

fdefine STACKTP H

tempiate <class Type>

class Stack

i

private;

enum [MAX = 10} // constant specific to class

Type items[MAX]: // holds stack items

int top: /¢ index for top stack item
public:

Stacki):

boal isempry():

bool isfullil;

bool push (const Type & item): // add item to stack

bool pop (Type & item)h /7 pop top into item
be

tempiate <class Typer
Stack<Type>::Stack()
{

top = Q:
]
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template <class Type>
bool Stack<Typer::isempry{)
(
return top ==
|

template <claszs Type>
bool Stack<Typez:;isfull(}
i
retuin top == MAX;
i
template <class Type>
bool Stack<Type>::push (const Type & item)
|
it teop < MAX)
i
items [top++] = item:
return trug:
i
else
return false:
i

template <class Type»
bool Stack<Type>::pop (Type & item)
i
if (rep = Q)
{
item = items[--top]:
return Lrue;
b
aelse
retyen false
i

kendif

BRI SR TR export X F, MR LUMIIR T B8 SURTE—MBSTRISC o, £ REAME

A EREB L export T4

f/ =stacktp.h -- a stack template

fifndef STACKTP_H

fdefine STACKTP H

export template <class Type> // preface with esport
class Stack

1

ki

PR IEICE AN AT

1. KRR (WERET export) A —ANKILEFP, I Mtinclude FiFiE 4 557 S48 18 A

2. WRERMITRRE SO — MRS, EEXHPEELTH, HEATEXY (REhe

B R RLR L E X,

14.4.2 (B2

(AR S BRI R AEE AR K, AR RIEBIL. i, TR AY— KA R 20002,
FEREHMBORARLBRARLRE. Fin, TEMADRHAER, —BTEHEint, B4

R-FAE4 string #H48.:
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Stack<int> kernels: /f create a stack of ints
Stack<string> colonels: // create a stack of string cbiects

BE LR HE, MiFRIEIE Stack<Type i 3 £ A I R RSB RREAMI N R ., K
4 Stack<ine-3{# B int 8 4R P AT HRY Type. I Stack<string>1§F string #3% Type. 4%, {6H
MISTTEL ISR . PI0, Stack HEBIT LN —ATERG A —MRE . IHREM TRELH, 4
MBS RELH (BRIRSREREFREBENREN), H FHRANT®E,

I HIR BRI — I B Type—— R AR BB M (type parameter), XEWHRE EIALTFEE,
HEG NN RERET, WARREHRE., FH, 7 kemel a8, FRSH Type HIE Y int.

TER, BAEMRMAFNADY, I5EANREEEEATAY, BAEERTURERNMNEN
FE RN B R R Y

Template <class T>

void simple {T ©} { coul << £ << *hp*y }

simple {2k /f generate void simple (int)
simple ("two™) ff generate void simple (char *)

FIFEF 1414 B T REMHRIERT G2FHE 1012), HHFH BT unsigned long H1E
AR D,

R 14.14  stacktem.cpp

// stacktem.cpp -- testing the template stack class
¥include <iostreams

¥include <skring>

tinclude <cotypes

$tinclude “stackep.h"

using std:icin;

using std::cout;

int main{)
i
Stack<std::string> st: // create an smpty stack
char ch:
std::string po:
cout << "Please enter A to add a purchase order. Wn"
<< "P to process a PO« or @ to quit.wn™;

while (¢cin »>> ch && std::toupper {gch) != 'g')
{
while lcin.get{)'= '\n')
continue:

1f (Istd::isalpha ()}
(
coulb << 'hwa':
continge:
!
switch (ch)
{
case 'A':
case 'a': cout << "Enter a PO number to ade: ";
cin »» po
if (st.isfulli})
cout << "stack already fullin™:
else
st.push {pok
break:
case 'P';
case 'p': if (st.isempty{))}
cout << "stack already empty\n”
alse {
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st.pop (po?
cout << "PO #" << po << % poppedin™:
break:
I
!
cout << "FPlease enter A to add a purchase order, n"
<< "P to process a PO, or € to guit.iwn
!
cout << "Bye\n™
return O:
]

SER: o R 0T 0 85 Ch+ H I RILE cctype, 4 A1 ctype.h 5 T4
BTN 1404 SRR IB TR T

add a purchase order.
ar QO to guit.

Flease enter & to
B rto process a PO
A

Enter a PO number
Please enter A to

F to process a PO.

A
Enter a PO number
Please enter A o

P to prucess a PG

A
Enter a PO number
Fleaze enter 4 to

P tn process a PO.

to add: redfllpersche
add a purchaae order
or O to guit.

to add: greenSbaudi
add a purchase order,
or Q to quit.

to add: silvar74Tboeing
add a purchase order.
or ¢ Lo guit.

PO #zilverT{7boeing popped

FPlease enter A to

add a purchase order,

P to process a PO, or O o quit.

P

PO #greenS8audi popped

Fleass enter A to

P Lo process a PO,

P
PO #redBllporsche
Please enter A o

P to process a PO,

P

add a purchase order,
or Q to gquit,

popped
add a purchase order,
or Q to quit,

atack already empry

Pleage enter A to

P to process a PO,

Q
Bye

add a purchase order,
or 0 to quit,

14.4.3 BEARHEEZR

O LAY N B R T ER 20 B FHF K BUR Stack<Type>BI26KI, $56PTLAMD? Hldn, FTRMERT char 35414
WIRTHER 14,04 PI0 string ARG ? SF, FHIBHRLE CHERENATIR. XL LSRN
HHERE, HREMBFNEFHEABY, $EEREBTE, KPETUGRY, R AN 2MEARE
AMSET . FEFREFE L 1414 FREA SR RROER, RE 58— M EHHERET AT,

1. F R R 354 A4

RATHRERAE 3 A DEMEFEE 4.4 BTES, EZEMRHHRNESE (EFSER) T
Bl ZPERERT RIHBRERRF L8, Y25 AFRAER, K=/ ERY
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Stack<Type-18#f Bl

Stack<char *» st: // create a stack for pointers-to-char

77 T
string po:

By,

char * po:

B char I85 TR string SRR BERAWA . RETERRRESR T, B4 RT0EIEHT, &
HRRATFRERATHENZE ETHERLRE, B cin KBS ETFERERSENATLET
e ).

|

string po:

BEA
char po[d0j:

BAHBATH BT L6, 55 po FIRELN char *, BT LSRR D BRAE LS pop)
KR R ARIPEE:
template <class Type>
bool Stack<Type>::pop {Type & item}
(
if {top » 02
!
item = items[--Eop]:
return true;
4
else
return false;

]

#5E, SIRER item A AEMLROLE, TARBMAE. KK, BERTEA item B,
B item BESESI MR, RTAHECALRE. BN ELRKT.

W2 3 45

string po:

BN,

char * po = new charfl):

BAMABTIERHE T FE. B4, po RER, FHSE pop() HAH#E. T, XEHSBFE
RN RH -1 pop R, RERBRIEOERANAFET. B ESNERFIHEN, NF
MR EMHRENE, BREARTEAREN, IABMEDOMIEHAR, Fl, SHERRTELRE
M, SR RRRRN. CRRENEANRE P ERS, AR SRISEETE S
T8, RLRAEETAmAL.

2. RBR{E R SE4RHE

ﬁmﬁﬁﬁﬁmﬁﬁz~%.%ﬁmﬁﬁﬁﬁ~¢ﬁﬁﬁﬁ.ﬁ¢ﬁ¢ﬁ#ﬂﬁﬁ$ﬁ%$ﬁ$om
E%m&ﬁ&ﬁﬁ*%ﬁﬁxm,Ekﬁ&ﬁﬁﬂﬁmﬁ$ﬁ%$ﬁ$nﬁﬁ,ME*@E%%@EE%
HRHE, MARBIBAORE. BRI SREEE, T RBIES,

Mm,EE&ME&&FE%ﬁRO%Aﬁ—$iﬁ%ﬁﬁ%THmMumEPmmnm&mﬁ
(in-basket) RN, MLHEHFFR EEAOXHR, HHBEAKRE: DRWHERHKL, Plodson I
mﬁ¢ﬁtﬁmxﬁ»ﬁ?ﬁﬁﬂ&.ﬁﬁ&Aﬁ&ﬁ(memo¢om%ﬁmﬁ%$ﬁéwﬁ$%ﬁ
mdhmm%ﬂﬂ&mﬁ¢ﬁtﬁWI#.mﬂ%mm$¢MT~¢iﬁ,EEHA&WEOﬂ%HTE
%%Ewﬁﬂﬁﬂﬁﬁ——%ﬁm*&E?%mm%ﬁJﬁ%ﬁ%ﬂ%ﬁ%ﬁﬁ%t#ﬁﬂﬁﬁ%¥me

&mmum~+mﬁﬁﬂ%&ﬂﬂﬁﬁ&.ﬁ*%ﬁﬁ%ﬁ§%$¢1#m$ﬁ$oﬁ&?ﬁ&ﬂﬂ
BXAFHREMANEE, TTUFRRETEORE, FEHB - MR R RR R IR, Bt iEs
ﬁAﬁ@EAﬂﬁ&**ﬁﬁﬁI#%mﬁﬁmﬁ¢.ﬁWﬁﬁMﬁﬁ¢¢mﬁﬁ,#ﬁE%mﬂﬁﬁﬁ
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HoRR AL # L .

Ri% 2P B & AN Ay, B A D SRETT RN . BFEE 1415 EFEXLT Stack<Type>
K, f Stack MERWHEBER - IMTEXDMIEE., XBRENTERHARM, BK. Suck XFER
T MR, - EHREEEN - IRERER. B BZESDTBAENABRER. WRT

5%,
ERMR 1415 stekipl.h

/f stektpl.h ~— modified Stack template
$ifndef STCKTPL H_
fdefine STCKTPL H_

template <class Type>

class Stack

{

private:
enum |SIZE = 10): // defavlt size
int stacksize:

Type * items; f/ holds stack items
int tep: /f index for top stack item
public:

explicit Stack (int ss = S1ZE):

Stack (const Stack & sth

~§tack({} | delete [} items: }

bool isempty(}{ return top == 0; }

bool isfull{}! return top == stacksize: }

bool push fconst Type & item): // add item to stack
bool pop {Type & itemX: A/ pop top into item
Stack & operator= {const Stack & sth

template <class Typex
Stack«<Type>::Stack (int ss): stacksize {ss), top (0}
{

items = new Type [stacksizel:

template <class Type>
Stack«Type>::Stack (const Stack § st)
{

stacksize = st.stacksize;

top = st.tops

itemz = new Type [stacksize]:

for {int i = 0: i < top: i++)

itemsfi] = st.items[i}:

template <class Type>
bool Stack<Type>::push (const Type & item)
{
if (top < stacksize)
{
items(top++] = item;
return true:
I
else
return false:
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template <class Typer
bagl Stack<Typer::pop (Type & iltem!}
|
if frop » )
|
item = ikems|[~-top]:
reburn true:
!
else
return false;

template <class Types
Stack<Type> & Stack<Typer::operator= (const Stack<Type> & st)
f
if VLhis == §st!
return *this:
delete {] items:
stacksize = st.stacksize:
top = sl.top:
items = new Type [stacksize]:
for tint i = 0: 1 < top; i++)
itemsli] = st.items[i):
return *this:

#endif
HE: A CH+E T F L H explicit.,

AL R BRI A BB EI R AN Stack 31, MEFHEEBSELHERNE LY
Stack<Type>. HiHEREEMAEE, BRI EH. NGl EHIR SN alIS R B % XA Stack,
A RS, BIRSER DI o8 0 1 F S AR AT R TE R, WA S 1Y Stack<Type>.

FUT7 14.16 S RIFE 1 F 57 0 1 AR ARAR K SE W, Plodson #8381, T8 LU AT A B A B8 rand O .
srand O fit time O L EBEHLEL, CRERYLRE 0 f1 1, EEEMSENHER.,

NP 1416 stkoptri.cpp

/f stkoptrl.cpp -- testing stack of pointers

#tinclude <iostreams

finclude <cstdlibs /i for rand(}. srand(}

finclude <ctimes £ for bime(}

#include "stokepl . h™

const int Hum = 10:

int main{)

[
steizsrand Ustdsitime L0V // randomize rand ()
stdrrocout << "Please enter stack aize; ™
int stacksize;
std::cin »» stacksize:

// create an empty stack with stacksize slots
Stack<const char *» st (stacksize)

// int basket

const char * in(Mum] = {
" 1: Hank Gilgamesh", ® 2: Kiki Ishtar",
" 3: Betty Rocker™. " 4: lan Flagranti*,
" 5: Welfgang Kibble™ ™ €: Portia Koop".
" 7t Joy Almondo“. " §: Xaverie Paprika®,
" 9. Juan Moore™, "10: Misha Mache®
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e

// out basket
const char * out{Hum]:

int processed = O:
int nextin = 0;
while {processed < Hum)
{
if (st.isempty(})
st.push (in[nextin+s+] %
elae if (st.isfull())
st.pop {out [processed++] )
else if (std:zrapd()% 2 &6 nextin < Num) // 50-50 chance
st.push {in{nextin++] )
alse
st.pop (out[processed++] )t
'
for {inc § = 0: 1 < Num: 1++}
std::cout << ocut[i] << std::endl;

std:icout << "Bye\n™:
return 0:

t
AR A THECHEA, FEEM sdlibh B4 codlib, 428 timeh 44 ctime.

THERREEFER 1416 PRFNBREITHR. 28 BTEM TR SikiEiTe, Xe8s
FIMUT AT BB R, BERTHERE X RT3,
Flease enter stack size: §
2r Kiki Ishtar
: Hank Gilgamesh
: Betty Rocker
+ Wolfgang Kibble
: Ian Flagranti
Joy Almondo
Juan Moore
: Raverle Paprika
: Portia Koop
10: Misha Mache
Bye

J- - - Y R

Please enter stack size: S
3: Betty Rocker
: Wolfgang Kibble
+ Portia Koop
: lan Flagranti
+ Xaverie Paprika
+ Juan Moore
10: Misha Mache
?7: Joy Almondo
2: Kiki Ishtar
1: Hank Gilgamesh
Bye

#2539
GERFER 14.06 1, FREZGSKTFLBE). EFHEEANERTR FRFR—MeRZTHam

wet, WO AMES, SEHOERNT RSO, AR R R T B out HA.
XFRF RIS R R const char *, BGIREH BB EIIGIL Y —AFH R AR,

W oM L AN
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HRANTHR AN P RE ARRE? &7, WEHKEEM vew QIR—AMATRERSORA, Wi
RSN R, MARSATERAMN TR,

14.4.4 APETEHTERTISN

HEERAREERE SRRAXB2RMBESENEAS THAANTHSTEAT TR, W,
B BRRUTTERAHESARENTESN, BURIEERR —MIF, BAETHEERTRER
PRIMAR LA AT REME, S5 -kl (RFER) SRR A& R kbR,

WA - RTHEREEIMIBSREMRE. — NSRS ERHDERANGERES SR
RMTEME. BE--TEEN Sack BERXRBZIMFE. Z—HAERERARESERRICEARAN
Aoob, FRFETER 1407 R T .

Mg 1417 arrayip.h
ffarraytp.h  -- Brray Template
fifndef ARRAYTP H_

#define ARRAYTP H_

#include <iostream>
finclude <cstdlibe

template <class T. int n>
class ArrayTP
i
private;
T ar[n]:
public;
ArrayTPii{}:
explicit ArrayTE {const T & w):
virtual T & operator(] (int ik
virtual T operator{) (int i) conat;
t:

template <class T, int n>
ArrayTP<T. n>::hrrayTP (const T § v}
{
for tint i = ¢; i < n; i+42
ar(i] = w

1

template <class T. int n»
T & ArrayTB<T. n>::operater{] (int 4)
i
PECL < 0 il i »=n)
{
std:icerr << “Error in array limits: *<< 1
<< " ias out of range\n":
atd:rexit (EXIT FRILURE):
}
return ar{i):
[

template <class T, int n»
T ArrayTP<T. n>::operator(] (int i} const
{
ifvi <0 11 & »=n}
t
std:icerr << "Error in array limita: ™ <<
<< “is out of range‘n™;
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std::exit (EXIT FAILUREX
!
return ar[i):
t

fendif

WL BRI 14.17 P IREAR 3k,

template <class T. int n»

FKRRF class (BELMBHEMEXRF typename) {53 T AXRESH, int 35 » KT Y int. X
B —RERRNRDT T RACEALRE, HAELE (non-type) BFILR (expression) .
B A

ArrayTP<double. 12» eggweights:

i P BRFSE XL ArrayTP<double, 12>1)3, H I -— 128 % AmayTP<double, 12>H7 eggweight
A, AR, GIFARIEAT double BMR T, ¥R 12 ¥k n.

RiEXBEA SRE. BEXSHRAUABY, 5. HEEHH. EH, double m BRAEN,
{tl double * rm I double * pm — &M, 55, BURABTAGHSEMNE. WREEHSENEA. F
BL, {E Array TP HEHCP NREMATIE 0 v Mkn BERIXK. T4, FELBBIRN, HAERERSHHEL
W H BRiARK.

Y5 Stack +{f FIAGHIEE R B A IEARLE, SXPEEMA X DRI ER MU, WRRN TGN
AL new M delete WRMMENTE, TREAXSBHFTEERNEN ADTREBF AR, I8, WITER
BER. LHRAMGATIFS NEEAEN.

RURBRHFEHFEGAR, SHREXIBBERACHEIK. BRIHE, FTEHFD:

ArrayTP<double. 12> eggweights:
ArrayTP fdouble., 13> donuts

AR R ERE . BT IR,
Stack<ink> eggs (12)
Stack<int> dunkers {13 ;

HEEER MREH, A ME R RS R mE RS,
BoARHE WERETEEEM, ZEEMARIRESEBR (MARBRE) FEEEY
P STEERT LU R T R BARREE 5 — R T IOA,  Hel AGUEE R S A BT ARG 2K,

1445 B4R % Dhhets

LR THRARGR AR THRR2%. SRATRERY, haRERNE, T RERARRN%
Rl pim, oTOEABARESIIEREIR, S ERRESE e R — ST ERE T
R PR, BT LU 'S T B 1.

template <class T=
class Array
1
private:
T entry:

be

template <class Type>
class GrowArray: public Array<Type> (,,.}: // inheritance

template <class Tp»
class Stack
1
Array<Tp> ar: /f use an Array<> as a component
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Array < Stack<int> » azi: // an array of atacks of int

Gk - FEAP, LACHEL> I EZOFHRRT>RS ST, DBRS>>BIEFTRRE.

(O AER R 2
MR BREVERIGI TR, WLUBAERENE. Wi, M TiESBEEEREN, oL

ArrayTP< ArrayTP<int. 5> 10> twodee;

X twodee B~ DMEF 10 PAEAEE, HPBITESR— A5 int TENYA. 528
R SR A U T
int twodee10) (5]

VHERL EBREET, RRMFSSHH _BEEMER. BFHEPR 1418 WA TIXMHE, RS
H ArayTP RO T — #3040, R2BRFR 10 M (BEEE 5 1480 NESPEHE. FEiRAE
coutwidth (2), AR FRHRERBERT—I&H (NMBEIMEFNEETBLHTFR).

ERE 1418 twod.cpp

/f twod.cpp -- making a 2-d array
finclude <iostream>
¥include “arraytp.h"
int main {vold?
i
using std:;cout;
using std::endl;
ArrayTP<int., 10> sums:
ArrayTP<double, 10> aves:
ArrayTP< ArrayTE<int. 5> 10> twodee;

int i. 3%

for {r = 0: 1 < 10: 1447
{
sums (i1 = O:
for (F = 0t 3 < 5: 4+4)
(
twodee il {j] =ti + 1) *(§ + 1
sums[i] += twodee[1][j}:
]
aves[1] = (double) sums{il / 10;
]
for {i = 0: 1 < 10 i++}
|
for {3 = 0: § <« S: j4+4)
{
cont.width (20
COUT << twodee(i] (3] << * ';
I
cout << " sum = “;
cout.width (3%
cout << sums[i]) << ", average = " << aves[i| << endl;
¥

cout << "Dope.\n";

return {;

!

FERRFES 14.18 PRFHGH. & wodee 1 10 MR (BATEIE—MEA 5 A TENS
D b, BAMAEMET 1T, HPFIUTRAOSHE. XS EMSTLUETE.
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39 5

1 2 sum = 15. average = 1.5

2 4 6 8 10; sum = 30, average = 3

3 6 912 15: zum = 45, average = 4.5
4 B 12 16 20:; sum = 6B average = 6

5 10 15 20 25 sum = 75, averagse = 7.5
6 12 18 24 30: sum = 9, average = 9

T 14 21 28 35: sum = 105, average = 14,5
3 16 24 32 40: sum = 120, average = 12

9 18 27 36 45: sum = 133%. average = 13.5

0 20 30 40 50: sum = 150, average = 15
Done.

2. M EAENAH

BRTUASEMEASE. FAim, BRHERTLURERFE, DT L EIE A Pair 815 R 1R
B A RIFME hRAE iR FERR O T LR, 2 ) pair), TEFEFE R 14.19 PR BRF R — X ERTEH.
Hob, ik fiest () const F second () const #ETFAERE, DT iXHEAFEER] Pair BB A8IS3H, Bk

Th 12 B A ol Wt (L o K TR A A
RS 1419 pairs.cpp

/} pairs.epp -- defining and using a Pair template
tinclude <iostreams>

finclude <string:
template <class T, c¢lass T?>
class Pair
[
private:
Tl a;
T2 b;
public;
Tl & firsti);
T2 & secondi);
Tl first{) const { return a; }
T2 =zecond{} const { return b; }

Pair{const T1 & aval, const T2 & bval)

: afaval}, bibval)
Fair(y t}

template<class T1, class T2»
Tl & Pair<Tl,T2»::firsti}
{
return a;
]
template<class T1, class TZ»
T2 & Pair<Tl,T2»::second()
1
return by

int main{}
1
using std::cout;
using std::endl;
uzing std::string;
Pair<string, int> ratings(4]) =
{
Pair<string,
Pair<string,
Pair<string,
Pair<string,

int> ("The Purple Duke", 5,

int>{"Jake's Frisco Al Fresco", 4)
int>{"Mont Scuifle”, %),
int>{"Gertie's Eats", 3}
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1

int jeints = sizeofiratings) / sizeof {Palr<string, int>};
cout << "Rating:\t Eatery\n®;
for {int i = 0; i < joints; i++)

cout << ratings[il.second{} << "\t ™

<< ratings[i).first{) << endl;
cout << "Gops! Revised rating:\n";
ratings(3].first(} = "Gertie's Fab Eat";
ratings|3].second{} = &;
cout << ratings{3}.second{) << ":\t "
<< ratings(3].first{} << endl;

creturn 0
}
MNTEFEES 1419, BREFEN—RE, & main() PLFFA Paircstring, int>RIHAUERE, H#

HEAIERN sizeof WEY . IXRENAE R Pair<string, int>, MAR Pair, B4k, Pair<char*, double>2 5
—ASE R R FH L.

THERBEFHE R 14.19 PERFENSY:
Rating: Eatary

5; The Purple Duke

4: Jake's Frisco Al Fresco
5: Mont Souffle

3: Gertie's Eats

Cops! Revised rating:

Br Gertie's Fab Eats

3 BILAEMR AN
FBUR B 5 —TRFF IR, WY RNSHRORIAE:

template <class Tl. class T2 = int>» class Topo {...):

R, MR T2 BE, HIFHREEA int
Topo<double. double> ml; f/f T1 is double. T2 is double
Topo<double> m2: /¢ Tl is double. T2 is int

PRI OBTER 16 ®itid) SWMARF, HRUABBEE HA,
BRI LUH AR A DS URUMAE, OFREIRERESHRARUE. T, T hELNs
MR, Z2 T RER DR HRR B RIGARY.

1446 MEMRKL

B S RPHEIRAG, BRTUHBAIHL. EXNTHLHERBME, SHKHNREL
(specialization). R LLBRA AT N R R, AR EHARIERAT & LKA,

1. X R4

BIHA L. FEAARRREHERGERBAELOHL Gimplicit instantiation), BIEFIFEE— 5
EOMB. FHUFAHRRE, TRERCHEARRRARLT ERASIE X

ArrayTP<int, 106> stuff: // implicit instantiation

REBERENRZA, FERLNERLHIL.

ArrayTP<double, 30> * pt: /f a pointer, no object needed yet
pt = new ArrayTP<double, 30>: // now an object is needed

BoHREQFERERERBEN, HREZEXHR—AME.
2. BAEHL

SEARRF romplate IIRHFMAETRSHRN, SEBHERLFPHBRLIL Cexplicit
instantiation). AELLAU THREE XFENEHZ @D, #m, FEAANE.
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Pemplave class drravIPostcing. 100> 7/ generate ArrayTP<string. 100> class
¥ ArrayTPastring, 100>58% R, FiXMHERF, BREAFLEUREFINR, HiFHBIFLE
IR R b SO, MIRRECERIE R R IRIEE AR R R B R L.

3.0 24K

YL LEfALL Cexplicit specialization) R4FEER (H [ HHEAEPAGRAER Mx X, ARE, of
fE i SO AR R A e, R B ITIE A, HITATRAE. EiXMeAT. Teli e &k,
falfgy, BB teE AN AT RN R COURTEMART EXT MR

emplares wolass To
class Berteadhitray

e A0 detalls omithed

bt

ot BRERRA BRI RN ERTIR. ST 8%, XBH: 0 T Br—~#Hk, WRE
WY Tooperator> O 3k, EHMEH: BHNRE T RA char * R RMWEMS, XHAREH, S, &
PR S DO ik, VP ol it GRREAEF) HER. EERBE MR swemp (O, WK
MR LA LR A (X R at by PTRUR G- A BRI AL, IR DALY E XM
B AN I R T A ORORR . ' H AR B RO A A L S L S R LR, iR BN
LRI A

VoAb R ML v

tamplate i class \lassname<ap@CJalized-type name> { .., }:

W ION A 8 T T LR DR LG A L, X PR AN B4 template<>,

clase Classnamesspecigliced-type-name> | ... b

BN HIHR Al A & char * 2 RY I SortedArray H46 . BT LI A 55 F 0 25 (0 B0 126

lewplate > class SortedArray<char *»

1
LA odetalils omithed

}‘.
Wl iey s AR A 0 H] sremp O GRS >) SREEESUAM . BIE, IR char *#8H SortedArray
RN, 20 0F 2R A0 ) 138 L IRR e SC. T TSR3 PR R 5 L

SorredAl tdyints BCOTES: /{ use general definition
SortedArray<char *» dates: // use specialized definition
4, oAk

CH+id SLVFREI HARTL (partial specialization), HNEE4 MRS BB EIPE. Hidn, 24 B4kibATple
ERIH s e RWRER,

7 general template
template <class T1. class T2» clags Pair {...}:
A/ ospecializarion with T2 set fo int
template <¢lass Ti» class Pair<Tl. ink> §...]:

KAt template RS lEM<>SHKNRRHWAKHEN B S, B, LRB - H0E T2 ALY
int, (LT RFAE. HE WRIEERARELY, VoD, XESBER LKL

/¢ specialization with T1 and T2 set to int

template <> class Pair<ing, int> |...}:
MAE L DR R, W% 28 (B R AL R B R AR
bPair<double, doubkle> pl: £/ use general Pair template
Pair<double. tnt pi 7/ use Pair<Tl, int> partial specialization
Pair<int. int> p3; /f use Pair<int. int> explicit specialization
T L A £ 6B S R A B0 B L IR AR R
template<¢liass T» /{ general version
class Fesb | .., ):

templarecsclass T /{ pointer partial specialization
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nlags Feeb | .. S modified code

QU R UL AR AR, iR S (ERRAIE A WRRMBRIEH . NRERIGEHIEH RiE
TR A

Feapchar> fbl: /4 use general Feeb template. T i= char

Feebochar *» fbl2: f/ use Fesb T* specialization. T is char

MRHH SR BAEL, WH A ARG EALEAER, 1§ T ¥ %% char *#T. WRRTTH
Mok, R N EEDE S B R. 48 T R char,

A AR T ARSI B S AR BN, T LUK EEE
/f general template

template <class T). class T2. class T3» clazs Triefl...):
fi specialization with T? sei te T2

cemplate <class Tl. class T2> class Trio<Ti. T2, T2> {...}:
/f sperializarvion with T* and TZ s&t teo T1*

template <class Tlr class Trio<Tl. T1% T1*> (...]:
O 1R AR, SRR SR 1R Fi% g,
Trio<int. shorr. char *= t1. // use general template
Tris<int. short» £2: /7 use Frie<Tl. T2, T2>»
Trico<char. char *. char *» t3: use Trio<Tl. T1*, T1%>»

1447 m AR

CHEUR LA ) MRS T RS . RSURERR. BRSTR STL i, &
DU IR E . BHIE S 14.20 & - RUEAIRE AR, ZBRENE R A BRARIRERE H N

RIAGH

EFME 14.20 tempmemb.cpp
// tempmemb.cpp -- Lemplate members
tinclude <iostream>

using std::cout;

uzing std::endl;

template <typename T»
class beta
|
private:
template <typename V> // nested template class member
clazs hold
1
privale:
Voval:
public:
hold (W v = 0 val {v) {}
void show{lconst | cout << wal << endl; |
¥ Waluel()const | return wval: |
it

hold<T= q: £/ template objest
hold<int> m f/ template chiect
public:

breta (T €. ink i) qicl. niid {})
template<typename ) /i template method
U blab (0w T ot return (n.valueil+ q.valuel)) * u / t; }
void Shew(yconst | g.show(}: n.show(): |
]:
int matn}
[
beracdeubles guy 1303 3
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guy. Show(}:
cout << guy.blab (10, 2.3) << endl:
cout << "Donein”;
raturn 0:
!

FEFEE 420 %, hold BERERTHRAEEMN, HH REETE beta 2 il . beta F54F M hold
B AT RSB A .

hold<T> q: // template object

hold<int> ng // template object

A RET i B hold WR, MgRARET THE (beta HEZE) P hold A %. 7 main)
R A

beta<doubles quy 3.5, 3,
618 T £ H 2 double, HH ¢ #925% 3% hold<double>.

blab () FIERI U FBU iz 7 iR WA A BT 80 5 S0l Ui, T 2R SRmbstime.

EZXEF, guy RIFEERHE T EREE N double, M FRAFEHAKNE -SRI UNLRNEE

Jyint (2% 10 TR,
cout << guy.blab (10, 2.5) << andl:

i, BARESEERS|EMBENEEBIETH blab O HETHE L double 26077, (BIREHERHKR
KU CH)intd, W FEMIERRS BT

1.5
3
28

Done

WA guy.blab O BHER 10.0 1% 10, 0 U 85 R % double, iX(#18iEEZH % double, it
S K R

1.5

3

28,2609

Done

IEQAETE N, guy HBHABHEE - SHNLIEE Y double. 5T SRFEMR, $=
TMEUMANFRHRNARREN. A, TEMEH:

cout << guy.blab 110. 3) << endl:

U345 blah O LBLh blah (int, double), RSN MR KR RSN 3§69 2% double.

AJLLFE beta 541 - 7545 hold 2&H) blah Hi%, I beta HAEMANE E TN, Rot, B XSI@iR
RE-AMFHER, FHUULRFRETIHSE USRS, —SREREEATESRIERR, 5 L5
FERETREER (WERFEP 14.20 FTR), BFESRAEAE L. Fid, R HRARESRESRM
EE S, A beta #0740 IR T EAAB T,

template <typenams T>
class beta
|
private:
template <typenams V> // declaracion
class hold:
hold<T> q:
hold<int> ny
public:
beta (T t. int i) q{tdh n (i) {}
template<typename U> // declaration
U blab (U u, T t)
void Show{}const { g.show{): n.show(): |
I
/7 member definition
template <typename T>
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template<typename V>
class beta<Tr::thold

1
private:
Vv val:
public:
hold (v v = 0 val iv) {]
void showijconst | std::cout << val << stdisendl; }
WV Value (Jconst { return val: }
b

/f member definition
template <typename T>
template <rypepame V>
U bera<Tr::blab (U u. T t)

{
return (n.Value i+ q.Value(}! * u / t:

i
LBELET. VRUREERSE. BIOBRRRIER, FEHsam .
template <typename T>

template <typename V>

A 12 Q)i
template<typename T. typename V>

s SGEL TR ) hold ) blab £ beta<T>MIR R, KRB 551 AR R IER RS2 R
14.48 BIBEPIESY

UEHE, RETLUESRYESE (I ypename T) MIEXBEH (B0 int n). BEET LA %
SRBRENZY. XS HREE M, B FLW STL.

HRTHSE 1421 FITRHOEAT, BIESHE template <typensme T>class Thing, H template
<typename T>class 2K, Thing 2. XBHEHAR? BHE Filis 6.

Crab<Kipg> legs:

MAE LR E R RREE, MRS king MR —MERZE, KA 55 Thing HI5HLE,

template <typename T>

class King [...0:

Crab ) FE B0 T B 2t %2

Thing<int» sl:
Thing<double> 52

FU ;K7 degs #8844 F King<ine># # Thing<int>, FJ King<double> 2§ #t Thing<double>. FiZ, BFFH
1421 24 FE/Y .

Crab<Stack> nebula:

(Rt Thing<int-¥#EHIL % Stack<int>, T Thing<double> i L HIHL % Stack<double>, B =2,
A B Thing 36 ¥4 8 08 Crab 33 S0 8% B IR SR RE LT,

Crab #7 B%f Thing {fLRMBURBM T BH=AEE, BX RS —4 push O FEFR—4 pop()
HikE, RERSTTEARS KD . Crab 57T LAE A5 Thing K RIFEAICAL, 3045 push O M pop ()
HIRR K. R EAITH - MR E—stackiph 52 L1 Stack MR, BEIHIXA N FB@ET.

EENR 1421 tempparm.cpp

/{ tempparm.cpp -- template as parameters
#include <iostream:

tinclude "stacktp.h”

template <template <typename T> class Thing>
class Crab
L



526 C++ Primer Plus { A K8 ) P 3CAR

Priveate:
Theong- ints 51:
Thing<donbles n2:
puabil to:
Cratei)il:
// assumes the thing ¢lass has pushi)and popi)members
bl pnsh Vit a. double x) | rerurn sl.push (a) && sZ2.push fxh }
ot pipe 'itd & a. double & % | return sl.pop lad L& s2.pop (xd )

il maing)

wning sodricout;
using std:icing
4 std:rendl;
veahedtacks nebula:
f4 Black must match template <iypename T> ¢lass thing

b i
doubTe nby
roul . "Enrer int double pairs, such as 4 3.5 {0 0 to be end) s\n";
while teans> ni »> nb 44 6l > 0 &6 nk > 0
1
il Inebuia. push fnt. gt
hireak:

while 'nelwla,.pop ni. nkle
coutoGeond o <a M " o< nh << enddls
cout << “"Dons, hnt

relurn O

!
MIAE BRI L 1421 P RIS RIZ AT IR

Enter int double pairs, such as 4 3.5 {0 0 to end):
50 22.48
25 33.87
60 15.12
09
&0, 19,12
Yu, 33,87
50, 22,48
JZAHTN
WL EHIBR SRR M SE, Fil. Crab 0P 9T LG T EHZHAT %
template <template <typename T» class Thing, typename !}, typenane V>
lass Crab
1
Private:
Thing<yU> sl;
Thing<V> 52;

B e G s1 R s2 AT TRAEANEIR K R 0@ I B R, WO A B B R AL S8 (282 . X B RS HEF 1 nebula
V)RS YR o, 1 ol RE
Crabescack, int, double> nebula; // T=Stack, U=int, V=double

R BHT Aot AR AN, AEMBHE UV BREEmEn,
14.49 {EHHENE T
RO T AT Ao, MR R K R 4 3 3K,
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o REAER.

o 24 (bound) MR AT, B CHIFRIA TR R AR,

® [#9d Cunbound) MR A G, MR ERIFTHRBELERERFE - RBLKAT.
F ik B et

L B £ o AR AR A LR
FEN B Pt N SRR R I by R T
template <class T»

class HasFriend

i
friend void counts()e /i friend ko all HasFriend instantiaticns

b
3B MBI counts ) GRB AL A AT H L LM RIL. B, THR%E hasFriend<int 5
HasFriend=<string>fj & 7 .

counts O R WAL 1L 4 BB CUR AL, TRBRAKH), WBEMRSH, BLeuidiii
HasFriend | R ? £ ERATEENE . CATLLH 2 R g, OILUEH S RISH i e R, Tl
FITRRT S Tl DA 7 10 S AR 2 m 8 SEUE R A .

BB A CRBAR R B S, AT LU FATRESHT R T 8 2

friend void report (HasFriend &Y  // possible?

FREAGLL JEFUERT & HasFriend ZBRIHR, MAHRKEHHMIL, W HasFriend<short>, £
HARRK R, BARURAGL. B, a7 .

template <class T»

class HasFriend

|
friend void report tHasFriend<T» &% // bound template friend

1

KB R RRSROTHAE. A CF AW - MEERTO RN, HA R E L
HasFriend<int> hf;

SRR in BRABRSH T, FMETEARE T

class HasFriend<int»

[
friend vord report HasFriend<int> &) // bound template friend

be
A2 35, AFF HasFriend<int> 231 report (} 4 54 HasFriend<int>% )5 i, FIEE. 7 HasFriend<double>

B report ) J & report O - EHRRA - R Hasfriend<double>3 5 4 7t
LR, repon QO RS HFRR B, TAREH M HEEASE. XERELITCBHHAMATE Y

Bt it iAdk:
void report (HasFriend<short> §1 4 ... }: // explicit apecialization for shore
void raport (HasFriend<ints &) { ... I: /7 explicit specialization for int
FUFHER 1422 3T LHERLE . HasFriend BIRH — S ML of. X EHREZABHE M %

AL A B LA ER A count() 5iE R FTH HasFriend BALMK T, THREHE 0B A&,
¢ HasFriend<int>#l HasFriend<double>) &) ct fM&. BARRFILR BB report O B, TSR T
HasFrend H{&16L8 4 0.

FERENE 14.22  imd2tmp.cpp

/£ frnd2tmp.cpp —- template class with non-template friends
#include <instream>

using std::icout;

vsing std::endl;
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template <typsnams T>
class HasFriend
{
private:

T item:

static int cot;
public:

HasFriend (const T & i): item (i) [ct++; }

-HasFriend({} lct--: ]
friend woid countsiy:

friend void reports (HasFriend<T> &); // template parameter

// each specialization has its own static data member

template <typename T>
int HasFriend<T»>:i:ct = 0:

// non-template friend to all HasFriend<T> classes

void counts{)
i

cout << "int count: " << HasFriend<int»::ct << %; W
cout << "double count: " << HasFriend<double>::ct << endl

// non-template friend Lo the HasFriend<int> class
vold reports (HasFriend<int> & hi}

t

cout <<"HasFriend<int>: " << hf.item << endl:

// non-template friend to the HasFriend<double> class
vold reports (HasFriend<deuble> & hf)

{

cout <<"HasFriend<double»: " << hf.item << endl;

int main{)
{

cout << "No objects declared: *;

countsi)

HasFriend<int> hfil {10};
cout << "After hfil declared: ";
counts{);

HasFriend<int> hfi2{2{);
cout << ®After hfi2 declared: ";
counts i) ;

HasFriend<double> hidb{10,5);
cout << "After hidb declared: *;
counts () ;
reports (hfily;
reports{hfiz) ;
reports (hfdb) ;

return 0;

;
TEREFHR 1422 PEFENSE.

Ho objects declared: int count: 0; double count:
After hfil declared: int count: 1; double count:
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After hfiZ declared: int count: 2; double count: 0
Aafrer hidbh declared: int count: 2; deouble eount: 1
HasFriend<ings; 10

HasFriend<int>: 20

HasFriend<double>»: 10.5%

EE: BB CrRiFER AR LN AARN,

2. B LG RBRA LK

w DB AEE, ATREARGRAEE . REHE, AAREEETERES, BkNE-
THAERA S A TILARRA AL, XHEREATEFE %, BEUT 3 F.

PSR ORI A R B MEMR B 3.

template <typename T> vold counts():

remplate <typename T> void report (T &) i

PRI R RO BROORSAR A B S . X R AR R 2 M RV R U BLfR4L
template <typename TT>

clazs HasFerndT

1

friend void counts<TT>{):
friend void report<> (HasFriendT<TT> &)

bt

AR >R R AL, o F repon(), <WTLLAE, KREDTOMRRSHES HBIE
K2 M (HasFriendT<TT>), Aid, 8] LLFA repori<HasFriend<TT> > HasFriend T<TT> & }. {8 counts ()
MBS HBE B A EHRRIR S Bk (<TT>) RIsP A&, EHEFRMR, TT 2 HasFriendT
RNBHAEH.

[R1FF, ERARIX 5 R ) B 07 2t R AR A O - B BRI B, A R 2R, B,
F e B TIZHE -4 3 R

HasFriendT<int> squack;

Wi % 28 4 int B69% TT, HER FEBIAE X

class HasFriendT<int>

{

friend void counts<ints{):
friend void report<> tHasFriendT<int> &)}
f

HoF TT R RAAG TS int, T HasFriend<TT>f1 R A% HasFriend<int>. Bitk, B0 A ki
counts<int> () H report<HasFriendT<int> > () # 7 88 3 HasFriendT<int>2fY % 5.

RSP RN A ERR, MR TRMEIES Y. ERES 1423 BB TRSAAE. BES,
FFH R 1422 €8 t 4 count O B, TRITH HasFriend £HI A T: TIRRFHS 1423 A4FHA count()
PR TS R E L HL RO R AR T 9 count () B3R FA AT BT M4 38 FE SR AR U 1 BFE L
AR S 2 H, H7LLRLRR A count<int>() M coount<double> () 1§81 B4 ik, {HE-TF report() IHFH,
kR LU S R RN BN A kL. SR AR AR R,

report<HasFriendT<int> » (hfi2}: // same as report (hfi2) ;

BEME 1423 tmp2tmp.cpp

// tmpltmp.opp -- template friends to a template class
binclude <icstream:

uging std:icout:

psing std::endl;

/{ template prototypes
template <typename T> wvoid counts{}:
template <typename T void report (T £k
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/{ template class
template <typename TT>
class HasFriendT
I
private:
TT item;
static int cot:
public:
HasFriendT {const TT & i) item (i} [ct++r }
~HasFriendT (}{ ct--; )
friend void counts<TT>({):
friend void report<> {HasFriendT<TT» &);

template <typename T»
int HasFriendT<T»::ct = O

// template friend functions definitions

template <typepams T>

void countsi)

{
cout << "template size: " << sizeof (HasFriepdT<T>) << "; *:
cout << "template counts{): " << HasFriendT<T>::ct << endl;

tempiate <typename T»
void report (T & hf)
i
cout << hf.item << endl:

int maint)

{
counts<int»{);
HasFriendT<int> hfil(10);
HasFriendT<int> hfiZ2(20);
HasFriendT<double> hfdb{l0.5};
report (hfil); // genmerate reportiHasFriendT<int> &)
report(hfi2}; // generate report(RasFriendT<int> &)
report {hfdh); // generate report(HasFriendT<double> &)
cout << “"counts<int>{) gutputiin™:
counts<int> ) ;
cout << “counts<double>() output:in®;
counts<double> () ;

return 0;
]

R 2R 14.23 DEFSN:
template size: 4; template countsi{): 0
10

20

10.5

counts<int>{} cutpuat:

template size: 4; template countsi): 2
counta<double>{) output:

template size: 8; template counts(): 1

IESMERBHET, counts<double>H1 counts<int>f &5 M A D RH, XEEEH T XUHLHEDH
Rne@ % count() .
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3. MR 6Y 3E 2 R AR A A RS

AT TR A ORI R T R SR TE S SME S B IO B B A (L. int R RKILIRE int MBREIL, K
M. BT A B R, TUEIRFAREATEE DS aRARLBREBAKLNAT.
R ARARADC, KABRAESHSREELXNSHR TN

remplate < enamse T>

clais Many:':rsend

[

‘ .template <typename . Eypenams D> friend wvoid show? (C & D &:

BIFHS 1424 - MERFARETHHIT. K, REMA show2 (hfil, hi2) 5 FRAMEBHLL
Puf:

void show2<ManyFriend<int> &, ManyFriend<int> &>
(ManyFriend<int> & ¢, ManyFriend<int> & d)

AN ERMHA ManyFriend REWLMRTT, B LS HRMAERELD item R, AERHET
ManyFriend<int>%} % .
[El#¥. show2 (hfd, hfi2) 5Tl REMLITA:

void show2<ManyPriend<double:> §. ManyFriend<int> §>
{ManyFriend<double> & ¢. ManyFriend<int> & d)

B RHTH ManyFriend A fk{LBI BT, 383516 T ManyFriend<int>34 % £ item 5% 5 7 ManyFriend<double>
X item R .

2 ¥E 14.24 manyfrmd.cpp

// manyfrnd.cpp -- unbound template friend te a template class
#include <iostream>

using std::cout:

using std::endl;

template <typename T>
class ManyFriend
1
private:
T item:
public:
ManyFriend {const T & 1% item (i) {)
template <typename C. typename D> friend void show? (C &, D §);
B

template <typename C, typename D> void show? (C & o, D & d)
{

cont << c.item << ™. " << d,item << andl:
t

int maini)

{
ManyFriend<int> hfil {(10):
ManyFriend<int> hfiZ (20
ManyFriend<doukle> hfdb (10,5
cout << "hfil, hfil2: *:
show2 {hfil, hEi2):
cout << "hidb, hfiz: ";
showZ (hfdb, hiizl;

return 0:



532 C++ Primer Plus { # 548 ) Uk

HrriEs 1424 FEFHBHE T
hfil, hfiZz; 10, 20
hfdb, BfiZ: 10.5, 20

X FILAHEBRAHEK RS ALY,

14,5 KBiE

CHIREET LM EBERRISH TR, 313 ENBNLTRRMGET -0 XK, TRRARTUTHE
RIS BETARARTLERERGESERERONG, BRIMR has-a XFR. FHARGHRENH,
ERMATHAMRT AR RERHRERA: FRARPHAEN, BR04F R RSP R A
ARAERMRP RS TeHRBHER, BXRNATEORERIRERHABED. ZEMEERY
BALH, EHFTREED, RAREXGEFEENFEAEROED, B, FRERENEEFL
CREENR. BTRNRE, ERSTERAMERIERT, BRISH T G RAE A S

ETLEE RS SRR AMKFERARE. TRTERRILS. BRERAS, SRINE
R has-a X% HRAMERRPSRAL, OAFRSEHAER, FLUEXRARAXHIR. K,
REBARRPARSQEH ~LRANIIE. flilm, 2EAIFRERHHERNRIPERR; FRiFRL
REFEIABXBEMRKNBHEE . BALSTREK. LIS KEAKBN, FaEMHxE
. S5, WRABEFAEANRHLAER. WHEBEEES. fi. Sate X4 —4H County
X &,

FEMAK (MD EERBERT D ERE RN, BH MIRRE ML has-a X5, TAH
MIRI7 is-a KR, MIEHRR—LEAE, BEREXR LK HREIEERS. TLUERRREF
KRB NS, FREERRERARE M EXHROHE. EEARERE, RARENRT
MR RIS R L R e = (RS A FERW .

RHUR AR R DI AR, PR GERRR ALY dRNERET. AR T,

template <clasa T>
class Ic

{
T v:

public:
Ic lgonst T & vald v (wal) { }

i
Hf, T RAB K, RFLUSHIEENIRAROSHRT GXPSHTLEFEERN CrE5,
HBHEEH TR Type). EXFIFET, ©ATLUEH typename f£H class:

template <typename T> // same as template <class T
class Rev {,..}:

FGEN CEBIL) EEFRNRIFEE RN LS. M, FEAR,

class Te<short> sic; /4 implicit instantiatjion

PHREEBERNEY, AEHPNLGER shon BRBHHOHALRLEN T, X8, %Ko
le<short>, Wi le. le<shor>BOWSIR A kIL. RS, KR~ BALHL,
A KRTF template EHREEE RN, WEEBALHL.

template class IC<int>: // explicit instantiation

ERFER T, ®EREEHBRARRER - int RE—Tocine, BAMFFRX RS,
UL RA RSB RRRE LAGEEE, HiR L template>iT sk, RS RIBIRALH,
A ERES (AP AEEAGKNEL. M, HFHHEIHEECHE o 20000 T,

template <» class Ic<char *»,
{
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char * atr;

public:
I teonst char * g) str (s} | )

(B
WZH, X A
«lass Ic<char ¥» chic:

X 1" chic, ¥{RE¥ME S WA EEREBEK.
KRBT E B HERER, BAUFFXRSE.
template <class T class TT. int n»
class bPals (...1:

LR
Pals<double. string. 6> mix:

A BB @k, A double fUEF T, A string A% TT, H 618 n.
FRBE WA E A R R IERG 2R

templare < template <typename T» class CL, typename U, int z>
class Trophy [...):

Heprz f -4 intfl, U %ME, CL RFH—MEH template<typenarne, T> 5 8 28R ,
AR o DU A B AL

template <class T> Pals<T. T, 10> {...}:
template <class Tv class TT> Pals<T. TT, 100> {...}:
template <class T. int n> Pals <T. 7% n> [...]:

TR A RTARE, B oA BES 6 MR T — 1 Adkd. A B-AFHB2 ST 100
s el DR RAFEHRE A RBREREE I RY B TR T — 4 Rikik.

R AT HIE R, SHIABIRKRR .

ATATIZAEHLEIET B B8R % T iR RS EH S RMRMRE, TARTIEMTH. KHETLLE
g 1A, SEOUE PR T S

146 B3

I DEAMZIHERR, FANERALFTRETRAGREESIE.

class Bear class PolarBear
class Kitchen class Home

class Person class Programmer
class Person class HorseindJockey
class Person, class Automobile ) class Driver

2. BEH FERE X

class Frabjous |

private:
char fab[20]:

public:
Frabjous {const char ® 2 = "C++"): fab (s} { )
virtual void tell{}| cout << fabs }

bs

class Gloam |
private;
int glip:
Frabjous £b:
public:
Gloam Lint g = 0. const char * g = "C+e™)
Gloam (int g. const Frabjous & £
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void tell():

e .
8232 Gloam MARY tell O B B glip 7 fb B, W XX 3 4 Gloam HiERHEEX.
3. BRH FHEME N

class Frabjous |

private:
char £abl20]:

pukrlic:
Frabjous (const char * 5 = "C++"): fab {(3) | )
virtual vold cell{]{ cour << fab: |

class Gloam: privake Frabjous|
private:
int glips
public:
Gloam (int g = (, const char * 5 = "C++™ it
Gloam (int 9. const Frabjous & £
void tell )
}s
it Gloam MR B tell O BY 275 glip A1 fab B1{E, % %X 3 4 Gloam F B ftE L.

4. BERH FWAVESL, SEETRFHRE 14.13 PH Stack BEAEFEH 14.10 49 Woker 267

Stack<Worker *> sw

WS LA AEE ., QolREe, FLRERRRTE,
5. EAEED PRI E M TR AN EBTE N

& string WEMKH.

® double M,

& 1515 Worker 3 & FEH 0 HA.

B E$ 1418 T B O MEHRKE X2

6. IRHBmESL IR R A .

14,7 E(RFEZERED)

L. Wine 8H -4 string KRR (BRE 4 8) W— Par HH (BRKE), HpaiEhTIHAEEET
&, TREH 24 valamay<int-H B (BRAZ), XFHA valamay<int-3t & 4 HHER T WS BEORISE 41
A RS B, Pair A RAIHE 1 4 valarray<int>3  ATEER 1988, 1992 1 1996 4, % 2 4" valarmay<int>
RBATREN 24, 48 70 144 &, Wine BITH 1 4 int RAFTIEMER. S5 — ypedef TREGBY THILE
BIE:

typedef std::valarray<int> Arraylot;

typedef Pair<Arraylat, ArrayInt> PairArray;

iXH¥, PairArray R7RIR AR Pair<std::valaray<int>, std::valarray<int> >, (SRS XL Wine 2, 355
AR AT RIR. Wine 255 B — MRS RI LR T HiE R

// initialize label to 1, number of years to Y.

/f vintage years to yr[], bottles to bot[]

Wine{const char * 1, int y, const int yr(], censt int botf]):

// initialize label to 1, number of years to ¥s

// create array objects of length y

Wine{const char * 1, int y}:

Wine J50iZ# — GetBotiles ) ik, TIRIE Wine MREEBTEMILFES (v), BRAPBAEY
HORB. J5iE Label O BB M A B HRI3UE. sum() FiEEE Pair HEHE =4 valarray<int>3t
SR,

RSRFRR T ARRAAR, TR MURSI TREBOEOIRSSEE. BReiis
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YR AHE— Wine HE, BREEREBPRENER.
R AT AT

// peld~l.cpp -- using Wine class with containment

tinclude <iostream>
Fincluds "winec.h"

int main [ void }

!
uaing std;:icin;
using std::cout;
using std::endl;

cout << "Enter name of wine: “;
char lab[50];

cin.getlinet{lab, 50);

cout << "Enter humber of years: *;
int yrs;

cin >> yrs;

Wine helding(lab, yrs): // store label, years, give arrays yrs elements
holding.GetBottles(); // solicit input for year, bottle count
holding.Show(}; // display object contents

const ine YRS = 3;
int y{YRS] = {1933, 1005, 1994,
int BIYR3) = { 48, &0, 72};
/{ create new object, initialize using data in arrays y and b
Wine more{"Gushing Grape Red™, YRS, vy, b);
more . Show();
cout << "Total hottles for " << more.label() // use Label () method
w< M M <] more.sumi) << endl; F¢ uae sumi) method
cout << "Byein";
return 0;
!
iR EREFAAITIE
Enter name of wine: Gully Wash
Enter number of years: 4
Enter Gully Wash data for 4 year(s):
Enter ysar: 1988
Enter bottles for that year: 42
Enter year: 1934
Enter bottles for that year: 58
Enter year: 1998
Enter bottles for that year: 122
Enter year: 2001
Enter bottles for that year: 144
Wine: Gully Wash
Year Bottles

1988 42
19494 58
1598 122
2001 144

Wine: Gushing Grape Red
Year Bottles

1983 a8
1935 20
1998 32

Total bottles for Gushing Grape Red; 180
Bye
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2. FRREHATIRASREHEEST 1. A, — ypedef FIESHAER. B ETHERE
RN FEIXFEAE RS L.

Bairhrray::operator=(PairArray(ArrayInt (¥, ArrayInt{11);

cout << jcongt string &) (*this);

IR R AT LUE SR IES ) | S ARERFE AR 1T i

3. X A QueueTp B, SREE—DEUTRFEER 14.2 TP 1351 Worker FI¥RH
BAB ¢ 22 WERFETE R 1410 TRAE SO, FHERIEATIENRE.

4. Person BEFAMERL. B THIEREYS. ©EH ShowQ ik, HTETRE25%. Gunslinger
5L Person N BEIEIRALMEK. EEE— 1 DawO R, & EEB - double FE, Fae TRk
o, GRS A ot B BRERFHELAZIEYE. BE, X1PHEEE5—4 Show( B, A
TR IR R

PokerPlayer %) Person ZKARERKRETR. BEE 1 Daw( A, ZRFRE--4 1~52 2 [A)
MRYLE, B T 2R SRR AE (BaTRUE X~ Card 26, HPOEEQNEMEKRA, R/5ik Draw(iE
[ -4~ Card %} %3, PokerPlayer 2¢{#F Person /) show () B ¥, BadDude 25/ Gunslinger 0 PokerPlayer
KAHWETR. AT Gdraw () 5 GEBEIW FERBAIFTE) > A Cdraw O R GEEI F—Rib M), B
SMLAT iGN Show O ¥, 1E XA L R AL ER ik (G FRENBHENTE,
WA D3PI A 1412 MR 2R T TN .

5. B -k ey,

f/ emp.h -~ header file for abstr_emp class and children

fFinclude <iostream:s
finclude <string>

class abstr_emp

1

private:
std::string fname; // abstr_emp's first name
std::string lname; // abstr_emp's last name
stdriskring job;

public:
abstr_emp():
abstr_emp(const std::string & fn, const std::string & ln,

const std:istring & i:

wirtwal void Showall() const: /{ labels and shows all data
virtual void SerAll(}; /7 prompts user for values
friend std:;ostream & oparator<<(std::ostream & os, const abstr emp & =);
// Just diaplays first and last name
virtual -abstr _emp(} = 0; /{ virtual base class

bi

class employee : public abstr_emp
|
public:
employee(};
empleyee (const std::string & fn, const std::string & In,
const std:istring & 3);
virtual void Showrll{} const;
virtual void Sethlli);
b

class manager: virtual public abstr_emp
'
private:;
int inchargeof; /f number of abstr emps managed
protected: N
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int InChargedf() const | return inchargeof; | // output

int & InChargeQf{)| return inchargeof; | /f input
public:

manager (};

manager {const std:istring & fn, const std::string & ln,

const std::string & j, int ico = O);

marager {(const abstr_emp & e, int ico);

manager {(const manager & m);

virtual void Showhll ()} const;

virtual woid BetBll{};

1:

class fink: virtual public abstr_emp
{
private;
std:istring reportsto; /{ to whom fink reports
protectad:
const stdisstring ReportsTe(} const | return reportatos )
std:iatring & ReportsToid | return reportsto;
public:
finki):
fink{const stdi:string & fr, const std::string & Ln,
const std::string & j, const std::string & rpo);
fink{censt absty_emp § &, const std:izstring & cpo};
finkiconst fink & e};
virtual vold Showdll{) const:
virtval void SetBll(}:
I:

claas highfink: public manager, public fink // menagement fink
1
public;
highfink ():
hightink{const std::string & fn, const std::string & 1n,
const std::string & j, const std::string & rpo,
int ico):
highfink{const abstr_emp & e, const std::string & rpo, int ico);
highfink (const fink & £, inmt icoi;
highfink {const manager & m, const std:istring & rpo);
highfink{const highfink & h);
virtual void ShewAll() const;
virtual wvoid SetAlILl(};

HE BRERGAERT W EEEN ML BT BRI R TS BAaL R 0%
R dWEEEERE, FEIEEAHNEPN, XU EL % highfink AR (FiW, 0E
highfink::ShowAll O R 8A] fink::ShowAH () M manager::ShwAll (), RIEHF abste_emp::ShowAll ) F
Koo EROEGERTY, HE--DMRFPRZEEGTIR. FELE - PRMRER.

£ pald-S.cpp
/{ useempl.cpp -- using the abstr_emp classes

finclude <iostyeam>
using namespace std;
finclude “emp.h"

int main{void)

1
employee emi"Trip”, “Harris®, "Thumper"};
Ccoul << em << endl;
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- At

em. Showhll (};

manager mai"fmorphia®, "Spindragon®, “"Nuancer“, 53;:
cout << ma << endl:
ma.Showall{);

fink fi{"Matt®, “0ggs", “Oiler”, “Juno Barr®):
cout << fi << endl:

fi.Showhll(};

highfink hf{ma, "Curly Kew"); // recruitment?
hf.ShowAll () ;

cout << “Press a key for next phase:\n";
cin.geti{);

highfink hE2;

hE2.SetAll(};

cout << "Using an abstr_emp * pointer:in“;

abstr emp * trif4] = {4em, &fi, &hf, &hiZ];

for iint 1 = 0; § < 4; i++}
tri[i])-»3howall ();

return 0;

}
Mt A BEE RERER?

BH 2 EAS ShowAll O 1 SetAll () 5 S g BRI ?

A EAE abstr_emp SE X RN

Att A highfink 258 H 8 &R 7

HAt 4 HFE 1 operator<<() &2

WRERA TFTEMARRREFNERERS. HekEFHARR?

abstr_emp tril4] = fem, fi, hE, hE2};
for {int 1 = 0; i < 4; i++)
trifil.showall{):
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NARE. 'umfucmak, "

EATHE E A XA (RTTI).
dynamic_cast #= typeid.,

®
®
e R,
®
®
® static cast. const_cast #v reiterpret cast.

AT Crili S VIR (e, ARG M BTN oS, TR EAEAOTR, SOTR AR
B, SR K, RH AR . IBATH BRI (RTTD MIBUHE KSR .
Co+ SRR TR T ARSI ARSI, RIS, #6 SBRIFA L. RTTLR —FHEER SE
(OBL. BRI T R M G T TR B . J5 3 SRR Cr o liliny, EsRmiras R,

15.1 X7T

A5 BT ) — e 04 A 7 B MO TS0 R o, J0FE R BRI ACGER R, AT LARERAE A
Jo. FEIKRMEBLT, ATCHHOT A J vk AR LAY W BRAAKMAA A RRI . A5, AT MBCE RS
OB, FUME S O R B SR M S B — I AT, A R RS R R AU R B R R 3L
TR REM A AER AN A . BRI, RO ACTCHRE T NSNSV i K0 R AT 4 (AR, (A1 ST a0 2
(P B AR MR, SRR T A DK RIEE.

1511 Ax#%

AR AR 5 — AR AT ? RITKE BT BE S — MR AL
PSR BT, B e X Tv 25814 Remote 2, KAy Hl& s BB 2. RUIR, XMA4K
AR R R, ERHARMXRR? EHBIFERMN, RZIA, FTUAHYRRKI is-a KR
JAGE . B AR L — 5, RZAMR, B SR AR MR RN has-a KR EAE
. sz b, B Lo d LR A, X % W44 Romote 264 Tv 29— TG,

B U Tv 2K, ATLUH—BRARA (HEAEMLAA TR KETHINL. iR LR

e JF/k. '
AN
TR .

% PR B R 2R B
TV il AV A
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ARG, FRE, o THESBEN UHF I3, 14 SUER 14 JUE L ERAGETRE T
). MARFOE TV (FR TV R TV) ft VCR., YL ol sER L8 £ 0i%#E, WE# VCR/DVD
A, NS FZAEAMBSHTES, XTEREET.

. MAHUEE - -EBRRRETENSE. i, TEEKREREERARS. TR MER
AR R .

BT¥, AR U i BB, B0, RS maiBsseRamiisim, A
PR MHLER P A AR IERNRR FRITRGS TN, [LB% A ERERE, T AEMELES.
B, BETHFHEEA, SRR RTE.

FREBORIREE NN S QMH A BRI EIERER, CHRREFESRI®R Tv FiERLH. B
Sb, BRI F AR CLEE MR R AUB R IhRE, BIRTLAE M 2 SN S F) 20 SGE, FTAERYENE, 5
& BEBEBHF R TEES—RAERMEHRM VCR B,

AR R, MR TFRFES 151, EXDAEE S ECANENES. THWMES
f# Remote B9 K 703

Eriend class Remote

RAHIMEILIF A0 . RARRPES, HFATENSELREE. T Remote BIRH T Tv £, H
EURFSS DT R Tv K5, A BELTE Remote 2, i, BREMHFTZEEEEEL v, B -FHER,
W PLERI0IA A8 forward delaration), XAGERSE A48,

AW eRHEFSR LM bool £, K534 int, 04 ] 5 bool. false # true-
EF#®R 151 tvh

/f tv.h -~ Tv and Remote classes
#ifndef TV H_
#define TV H

class Tw
{
public:
friend class Remote: // Remote can access Tv private parts
arnum {Off. Onj:
enum {MinVal. Maxval = 20}
enum [Antenna. Cablel:
enum {TV. VCR}:

Tv {int 5 = Gff, int mc = 100} state (=) volume {5),
maxchannel (me). channel {2), mode (Cable), input (T¥} (}

void onoff{){state = istate == On) ? Off: On: |

bozl ison(iconst lreturn state == Ong |

bool volupil:

bool voldowni):

void chanupi):

void chandown{):

void set_mode(}{mode = (mode == Bntanna) ? Cable: Antennas |

vold set_input (}{input = {input == TV) ? VCR: TV; }

void settings()const: // display all settings

private:
int state:; /F onoor off
int volume; S/ assumed to be digitized
int maxcharnel; /¢4 maximum number of channels
int channel; // current channel setting
int mode: /i broadcast or cable
int input: fi TV or VCR

claszs Remote
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[
Private:
ink mode: A conteols TV or VCR
public:
Remcte Uint m = Tv::TV); mode tm) [}
bool wolup tTv & t) [ return t.volup(}: )
bool voldown (Tv & €) | return t.voldowni); }
vold onoff ¢Tv & t) | t.onoff(): }
vold chanup VTv & L) {t.chanupi{l: |
void chandown (Tv & t} {t.chandown(}: }
void set_chan {Tv & t. int c) [t.channel = c: §
vold set _mode (Tv & ©) (t.set_mode(}: )
void set_input (Tv & £} jt.set_input{): }
}:
fendif

ORI 150 D A BRCEFEBEE CHABHN. RAZRRHS. B Romote HiE&RE--4
Tv MRS A BN, ERUBHEBAFH WF BN, HR 152 FIHTHRMEN., FREEH
Rol SRR A Eh, BESSHERARSE . SERERRERABETE L, RIENSERE Y
Lo B4 7B 3RS % maxchannel 2 5,

TR % AP i B B S A IR T RS 2 R 5T 4

void onotf{)Istate = fstate == On) 7 Off: On: }

WIRBFPRSAR S )% 0 80 1, RFATLLES & MR EiTiEMIE H 8 (exdusive OR) FIRR{E %
TEF/F =) KMjib LR fCRY:

void enoff () {state *= 1; j

XL, ERDERT char TEPIFHEE 8 PRRERE, S TIHTFE FIRESL
RHIXHEMT. RS E i R R R AT L e,

#FKR 152 tvopp

A/ tv.epp -- methods for the Tv class (Remote methods are inline)
tinclude <iostream>
#include "tw h"

hool Tv::wvolup()
{
if (volume < MaxVal!}
{
wolumest+:
retucn true
f
else
return false:
I
bool Tv:ivoldown()
(
if tvolume > MinVal)
t
volume--:
refuin Lrue;
!
else
return false:
]

veid Tvi:chanup()
{
1f (channel < maxchannel)
channel ++:
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else
channel = 1:

vold Tv::chandown{}
i
i€ [channel > 1)
chanrel--
else
channhel = maxchannel:

woid Tw::sektings{iconst
{
uzing std:icout;
using std::endl:
couE << UTV is " << (state == OFff? "Off": "On") << endl;
if {state == On)
{
cout << "Volume getting = " << volume << endl;
cout << “"Channel setting = " << channel << endl:
cout << "Mode = "
<< {mode == Antenna? "antenna®: "cable") << endl;
cout << "Input = "
<< {input == T¥? "T¥": "VCR"<< endl:
!
]

R 153 £ MEEREF, TUEE 2. B4 TRAR - ER RO SRR R,
BEEH 153 use tv.epp

/fuse_tv.epp -- using the Tv and Remote classes
linclude <iostreams
finclude “tv . h"

int maini()
[
using std;:cout;
Tv s2T;
cout << "Imitial settings for 27\" TV:\n*;
327.sertings () ;
s2T.onoff();
s27.chanup!);
cout << "\nAdjusted setrings for 27\* TV:\n®;
s27.settings{};

Eemote grey:

grey.set chan(s27, 10};

grey.volupta2i);

grey.volup{s27);

cout << "WRZTWV sertings after using remote:\ﬁ';
527, settings{);

Tv 532(Fw::0n);
s332.set_model);
grey.sel_chanisiz, 28);

Cout << "Wnl32W" settings:in®;
s32.settings{);

return 0;
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I
THREAEHSR 15.1~153 HRATEFSH B,

Initial settings for 27" TV:
TV is Off

Adijusted settings for 27" TW:
TV is On

Volume setting = 5

Channel setting = 3

Mode = cable

Input = TV

27" settings after using remote
™V is On

Volume setting = 7

Channel setting = 10

Mode = cable

Input = TV

32" zettings:

TV is On

Volume secting = 5
Channel setting = 28
Mode = antenna

Input = TV

EMGIMERBMAETRY, XTR-HARAE, ATRT—EXE. NRTFEALERMN

RAXRRK, WL Tv XNREHSREIAAN, REQR—MER. K%k S aay B

%0

IRFRAOTIERIER XN EE, BFA BERTH TS 580N,
1512 KuillRAEMN
A LA TR, KB B Remote i 8B M Tv XM AT B OLMA, KEHF XL

ARREFEHERE . BELE, H—EHEDE Tv R Remote & Remoterset_chan(), EILT R

ﬁE_‘

ji‘;,

ﬁ‘

TEMEAR ML BT LIRSS ERRE AR RS — A BM AT, BB R E
AR EERR R SRR, BANLHFIE R EBRE RF. TESRLPHER.
ik Remote::set_chan () 62 Tv MK TR IR R, 76 Tv 278 B b 2 B8 9 & e

class Tv

{
friend void Remote::set chan (Tv § t. int ok

.
A, EEMRIFSAEBLEIXEEY. EYHEIE Remote 19 L. BRI, T LERE Remote £—4
ifi set_chan RiXKATH . XEEE R Remote A SR Tv RS AT . 18 Remote (97 148

HT Tv g, MXEWRE Tv 2 ST Remote & X2 B, BIFXHEER MBI EE, FAAE
B (forward declaration). bt, FEA Remote X INFTEIEA FHEIKIESR:

class Tv: // forward declaration
ZHEE, HERIRERF

class Tv: // forward declaration

class Remote { ... }:

class Tv [ ... It

REA ST RS e ?

class Remote: // forward declaration
class Tv { ... |

class Remote { ... |:

ERRTME. RAET, THRES Tv ROSA5ES] Remote B— I su# 03 Tv KE9K 7L 5,
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1% 1% % #7 B Remote F5) A BAF set_chan () 75 k7 B3 .

WA TRRE. FERSRS R 151 A9 Remote FFEA 08 T AN IBEFLED, .

vold onoff fTv & £} { t.onoff{}: |}

KRR Ty i 07k FRELGRIRSILR B OS5 DT Tv RG5M, XA fLmiE Tv 5
eI, HIEWHR B, ZPALT Remote YRR . X F B IR, Remote T N
55 ik, RN SURTE Tv B2 5. XB, FAMFE#UT:

class Tv: // forward declaraticon
clasys Remote { ... ]: /7 Tv-using methods as prototypes only
class Tv | ... s

// put Remote method definitions here

Remote 75 i f R BY L5 7F i 26 41

wvirid onoff (Tv & t) -

BWAZEAN, HEHEEFTENE v £ -1, WMijRAEsRETEROER. LRTFSRT
ANk X, ERAERT Tv 2N, HRE TRFIRFEFEHEE. BdEFEEY
EH] inline R, PMAGTLLEH AN INBA . BFHE 154 518 TEITER LT #.

EFiRa 154 tvim.b

ff tvfmuh -~ Tv and Remote classes using a friend member
Fifndef TVFM_RB_
fdefine TVEM H_

olasas Tw: // forward declaration

class Remote

{

public:
enum State{Qff. Onl:
enum [MinVal. MaxVal = 20):
enum |Antenna. Cable};
enum {TV, VCR]:

private:
int mode:
public:
Eemote {int m = TV mode tm) {]
bool wolup (Tv & th // prototype only

bool veldown (Tv & £

vold onoff (Tv & th

void chanup {Tvy & t):

vold chandown (Tv & t)

void set_mode (Tv & t):

vold set _input (Tv & btk

void set_chan (Tv & L. int ok

¥t

class Tv
1
publie:
friend woid Remote:!set_chan (Tv & . int ck
enpum State{Off, Onj:
anum [MinvVal. MaxVal = 20):
enum |Antenna. Cablel;
enum {TV, VCR];

Tv lint & = OFf. int me = 100)% state {s). volume (53,
maxchannel {mc), channel {23, mode (Cable!, input (TV) (}
void onoff{) {state = {state == On) ? Off: On: }
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bool
bool
bool
void
void
void
void
void

private:
state;
volume;
maxchannel;
channel;

int
int
int
int
int
int

| E

mode;

input:

ison()const {return state == On; |}
volup():
voldown():
chanup():
chandown () ;
set_mode () {mode = (mode == Antenna) ? Cable: Antenna: |
set input () [input = (input == TV) ? VCR: TV; }
settings () const:

// Remote methods as inline functions

inline
inline
inline
inline
inline
inline
inline
inline
fendif

bool
bool
void
void
void
void
void
void

Remote:
Remote:
Remote:
Remote:
Remote:
Remote:
Remote:
Remote:

:volup (Tv & t) { return t.volup(): }
:voldown (Tv & t) | return t.voldown(): |}
sonoff (Tv & t) | t.onoff(); |

:chanup (Tv & t) {t.chanup(): )

:chandown (Tv & t) {t.chandown(); }
:set_mode (Tv & t) {t.set _mode();: |
:set_input (Tv & t) (t.set input(): }
:set_chan (Tv & t. int c) (t.channel = c: }

WHRAE tv.cpp Al use_tv.epp FAE tvfmh i A& tvh, BIFELSH— MRV, RWET, 1
A Remote JjH: Rk Tv KA TG, WAERKMMAS, HifiK) Remote Jj kiRt Tv KM ATG. M 15.1 B
AN 1 IXRR D .

class Ty
i
frisnd class Remote; 4—— 1

friend void Messte::set_chan(Tv & T, int c);

h
{1 Remote sethods hers

1 sanic

!... wot_chan(Ty & L, int of;

Remote 38
HAiRemote: : set_chan () 6 BLE

150 FRATTEFERR AT
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AASRTE S Bid, PRI R PIERAT, X R R MUE S R SR, A
B, ABRGE XGT R, BT (i A o MO SO PR & Sk SR T R R G B SURTE IER ML Ty . 1k
A LUK SE SOBRTERBLICA P, B MMERXMTF inline, X5 R BBEELLE RAAEN.

WRAE % -5), LB Remote RN ATTHARBER WA, B AR RERES DEMU Remote £—12:

friend class Remote;

15.1.3 HitEEFXE

BRARELETEHMAES, THHEATHRMASER, TORERMBHPH L,

B TRARSEE, HRATXEABRR. fln, TEABSEILEERESaRY B PHaE, nR
IG5, R TER I8 b7 AGAaT5 . BN AL X R A AT B 0T REfE . BANFUE O
HigefE . FHTEBZE TRENARE, —% Remote MBS EATEARELT Tv ME, T8 Tv ¥
L REA M Remote X% . X BT LU ik R AN H KA TRER, BT Remote & Tv BK TS, Tv
iR Remote YR L. WEICHEM SR, T ¥ Remote & B Ty ik, RIERAITE Remote 278 3
], {HLIIE Remote KB 2 FE X, UUIEHESE LSMEBRMBETE. RWTES TR

class Tv
l
friend class Remote:
public:
void buzz {Remote & r):

}:
class Remote
(
triend class Tw:
public:
void Bool wolup (Tv & t) | t.volup(): )

Iz
inline woid Tv::buzz (Remote § r}
(

}

T Remote BIEBAL T Tv ABANEE, B7TLIRTLIZESA B b RE X Remotez:volup 0, {8 Tviibuzz O
BRAARE Tv EYMSEE L, BEMT Remote BHKETE. MBRHE buzz() RABAT, MINE—4 3
WA e LR EXE.

E AL P

BREEARAHS—HRRR, SEREHAFILNBTRR. WBRLE, SHEORRNES)
REVERRY, HEXETATRE. ETUR—IEMRR, RANES— BT, FEERSREES
FTRORTESE. i, BEH 1 Probe M —/ Analyzer X, HERTRMAREHONERE,
FEERARMARBNANRE . FRAKET AR, ABSTNRERS, WN A S TRICHN.

class Analyzer: // forward declaration

class Probe

{
friend void sync (Analyzer & a, const Probe & p); // sync a to p
friend void sync (Probe & p, const Analyzer & a); // aync p to a

}:

class Analyzer

1
friend void sync (Analyzer & a, const Probe & pk // sync a to p
friend void sync (Probe & p, const Analyzer & a); // sync p to a
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b

/f define the friend functions
inline veid sync (Analyzer & a. const Probe & p)
{

]
inline void sync {(Probe & p. const Analyzer & a}

{

I
i [8) 7T B (4 1% 38 8 3 Probe ¢S BAT A AT BT, 0H Analyzer R —Fr R,

15.2 HKREBH

£ CrHh, VB RBHRES - EP. BRI RPENREER HKEH (nested class), B
TR BB RFRAREE R LRRIL. B3R ARKTTLIABMAFEARKERNGR. HRYSE
W FARES ARESSLHNIMNEERRES, AL AEBERRRITRER (R, IRIEEL CH
FAVBRERRELESLHIHES).

MIHITHESBEHTR. STEREELNBENB - PENRA, TR EEITRERORAER
i, MBEXT —HEL, ZXYNECTBERSBHMHAPER.

MEBTHREBFERATHOERS 1K, HBREHFPE. Queue HWM (P 12 HHEEY
12,10) E78WE L, MR T —ASHENSES.

class Quaue

{

// clasg scope definitions
// Node is a nested structure definition local to this class
struct Node (Item item; struct Wode * next:);

¥

TSR AR RAERAMESE T N AEHZ, Fbl Node Tk LR\ BEX, B NIHERE
RAMRARKhEE. RikhE, ERHERNERY. FHLTHE.

B, P Queue Hf T EIEE Node MBMME. MAHFI BFEL 12.10) AHES Y (Bl
12.11) O[5, HE—848 T Node %855 & enquene () Fi::

bool Queue::enqueue (const Item & item)
{
if {isfull(y)
return false:
Node * add = new Node: // create node
if (add == HULL)
return false; // guit if none available
add->item = item: // set node pointers
add->naxt = WYLL:

)
ERAEEIE Node /5, B THIS Node BAWE, X LTSS BIEBICETR.
RGBT 4 W75 DL R S0 PR RS T DR —NE 2 R0 I O X

class Queue

(

/7 ¢lass scope definitions
// Node is a nested class definition local to this class
clazs Mode
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'
public:
Item item:

Node * next:
Node (const Item & i): item (i), next {0) { )

b

)

VR O MO R iem RR RAIERIL Y i FEHE next FHEHRE R 0, XREA CHRETHIBHNS
¥E2 - (R NULL B, A8 E—5E X NULL B3cif). TR Queue VB MPTHE 45 5219 next
ISR E YR, BE AN RABEZREHRN.

BTk FEEAXNERBNERRE enquene():

bool Queue: :enqueve {const [tem & item)

{
if {isfull())
return false:
Kode * add = new Node (itemk // create. initialize node
if (add == 0}
return FFalse:; /4 quit if none available

1

X1 enquene O CHATEIE, WEXS, EXHEAMBTIHREL, TARFRBHERMTA.
EAMATERFPY PR X T HERNE, BRBEFECHPERERE, NELDAIEH Node %
R Queue HHE XK, X2 6 FIFT X IE BSEMRET IR FE R R TR

Queve: :Node: :Node (const Item & i) : item (i), next (0) { |}
15.2.1 BRI AHTy GIHLPR

ARMIRRRES TR, B, WERNAHERRE TREXGERS, BIERE T RO
SOICISRER RIS, JOK. MRGR—H, IREROAHR. BRI TR BHEE T HER R
6], FERRECHOH AT LAIRE R LR I FIREE S, BT fEFI bR, s it 4a.

I 4R

MRRERRE R~ KOG RS 0N, WAEEHIET., E— AT, WHEE Quee &
W) Node KM TIXFMENR (AR Node RERABAZWEXFL, BHET. LHRAHDRBLAR
TED. B, Queue B R ATEAER Node ¥R AR Node MM, AREFENHEOBIEEROEA
7E Node 28, 3 T Queue I ETIRAIA, Node thRTAI R, B HWAERTRERNAERORE S,

MBHREXREH - ENRPBIERN, WEHFEERBETRG, EBFIHEL R RF
SR, it EIXEORD. RERBMEIRER, FTUEROSRIHERNHER.

MBRERRED - LEMAETRIEAN, WANEE. EEMEERURIEHRERHT,. AN
ERAFN. A, ATFREXMOFEARIGLSEHE, BREASERERTH, SAGHAXRRY.
i, B TR,

class Team
{
public:
class Coach [ ... }:

[
BEREH T RALEABE T RFIEARA. B Team 205 AR Coach 8, ATLUXHEEM:

Team::Coach forhire: // create a Coach object ocutside the Team class

RESHAHASOERIE SRR, HE, RERF RPEHL AU RIBLLTT % P2 AL
KEY. A, RERERIBE DL iostream HHAXHHERKRARFAORRERT, WEEENE



EIs% A, R¥hif

549

WRFEMAE, $17EEELABETNA. R 151 BETHRER. HHRNHEERTERIREIE.

% 151 BEE, RWFIBREEERRISIE
" AEZEMFREET RN —
NR ® I e Shapth R W MR A
AR R BEEMERBILUERE BETUERT
A ) B (5 &
RIS 7 B &
2AT 4} 2 2 . R R EFHEER
2. i e

HAOLG, R ER MG R . SHRIER T AR EEE N S 0 AR 7F Quene P
Heh 77 B Node 2392 AT Queue KA Xt Node M 45, W HB-T Node 24E 1% Queue 2p9
Vi, B, Queue 23R FRE B 7ML Node HEMABAMA. HFXMFEE. 7 Queue BHIP,
Node XM ARAMBEFARIAEH. FRFETHEERERRFRAARETHE—BH, 753 Node %2
Queve EWBBLINGT U, WA RFT RE. XRE K Node ZR7E Queve BMFA RS AH
. FrbL, BHR Queue M) 77150l HEEH iH] Node IEE R, {B{FH Queue MH S REEIXFEM.

il 25 JEPEBRAGGr Mok T R AHE AEak o] Wi, T WE, RN (A8, . 7.
K36) HorE R hg AR A KRR,

1522 (G RASIEE

CEHE, MR RESHTEMEN Queve HFHRA. WHH ALH, ¥ Quene 25 Y H UL T,
AReshTFEOERERNHREAE? SR-TE. MR 155 J 5T O T X, sy —
H, ELNHEa SRR SRR,

125iME 155 queustp.h

// queuetp.h —- gueus tamplate with a nested class
#iEndef QUEVETP_H_

#define QUEDETP M

template <class Item:
claas QueueTP
|
private;
enum [Q_SIZE = 10}:
/¢ MNode is a nested class definition
class Node
(
public:
Item item:
Node * next:
Wode (const Item & iJ: item (i), next (0) { )
&
Hode * front:
Hode * rear:

/{ pointer to front of Queue
/f pointer to rear of Queue
int items: // current number of items in Queue
comst int gsize: /4 maximum number of items in Queue
QueusTP {const (QueueTP & g) gsize (0) [)
QueueTP & operator= (const QueueTP & g) [ return *this: |
public:
QueueTP (int gs = O_SIZE)
~QueneTP (}:
bool isempty()const
{
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raturn items == 0:
!
bool isfullijconst
{
return items == gsize:
;
int queuvecount (}const
{
raturn items;
I
bool engueuve (const Item &item); // add item to end
bocl dequeus (Item &item): f/ remove item from front

b

/f QueueTP methods
template <glass Item:
QueueTP<Ttem>: ;QueusTP (int gs): qsize (gs)
(
front = rear =
items = 0;

template <class Item>
QusueTP<Items>: : ~QueueTE{}
!

Hode * temp:

while (front != 07 // while gueue iz not yet empty

|
temp = Lront /¢ save address of front item
front = front-»next: // reset pointer to next item
delete temp: /f delete former front

// Add item to queue

template <class Item>

bool QuauveTP<Item>:;:enqueue (const Ttem & item)
L

if (isfulliy)
return false;
Node * add = new Node (item): // create node
if tadd == NULL)
return falae; /4 guit if none avalilable
itemst+:
if (front == () /¢ 1f guewve is empty,
front = add: /f place item at front
alse
rgar~-rnext = add: // else place at rear
rear = add: // have rear point to new node

return truoe:

/{ Place front item into item variable and remove from queue
template <class Item»
bool QueneTP<Item>::dequeue (Item & item)
i
if (front == ()
recurn false;
item = front->item: /7 seb item to first item in queue
items--;
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1

Node * temp = front: // save location of first item
frant = front-»nexc: // veset front to next item
delete remp: // delete former first item
if {items == 0}

rear = O

return true:

tendif

FEFPIE R 155 PHRE BRI SR, Node RFIFEMAAR ltem e L. HLL, TEMAH:

QueneTp<doubler dq:
3 Node # 58 XA TH 4 double {4, ™ FRIKIEH.
tueuelpchar> og:
25 Node ¥5€ U T 76K char 4. iXFA Node 8RBT Queue TP K5t ¥, BEASH
LZFRIT . B A B QuevneTP<double>:;Node, 53— 4 A (1258 3 QueueTP<char>*:Node.

BIF g8 15.6 B—-ANEE, TR FIRXA#m%,
EENR 156 nested.cpp

// nested.cpp -- useing gueus that has a nested class
#include <iostream>

#include <string>
finclude "queuetp.h®

int

(

I

maini}

using std::string;
using std::cin;
using std::¢out:

QueueTP<string> cs {5
string temp;

while (les.igfull ()
i
cout << "Please enter your name. You will be ™
"served in the order of arrival.\n"
"name: "
getline(cin, temp):
cs.enqueue (templ:
]
cout << "The gueue is full. Processing begins!\n";

while {!os.isempry())
{
cs,dequeue (templ:
cout << TNow processing " << temp << "...\n™:
t
return {

EX: AEERXSFZRA EALEN getine (), BAAWAT, Tidd,

getline{cin, temp);

B,

ein

> temp;

M, MAFARIEN -8, Bt —4F,
BIFE 155 M 15.6 ARMBRFERSIT R T,
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Please enter your name. You will be served in the order of arrival.
name: Kinsey Millhone
Please enter your name. You will be served in the order of arrival.
name; hdam Dalgliesh
Please enter your name. You will be served in the order of arrival.

name: Andrew Dalziel

Flease enter your name. ¥ou will be served In the order of arcival.
name: Kay Scarpetta

Please enter your name., You will be served in the order of arrival.
name: Richard Jury

The quene is full., Processing begins!

Now processing Kinsey Millhone,.

How processing Adam Dalgliesh.

How processing Andrew Dalziel .

Now processing Kay Scarpetta..

Now processing Richard Jury..

15.3 - H

BIPH I LB TR, SRRFEEERRET FE. i, BETHABITF—AR A
Mo tt, WRLEMNE, RFBBFAREDNE. BF, BTASLREMBXHEMER, CHRE
MACBXFMEBLIRGL T - MORBATRENTE. BHRFMAR Cha, REHLERERRae
BALBIZFIFIE . Ho5h, HHRRRRRN AR, EETEREHAGERATRAETT,

PHERE I, SERERRF ATMAN SRR L, EHRE, NP FEFHA R RRTES Y
RIGBOAT . M BETAM TSR E KR RPN TR TIgE RS, B RAR Y.

20X XX Y /SIX o+ ¥

Wy BBl B ERLRERHETR— BRAFMEE. M TRSBROEE, BEFAR
RRIBNER MRIES KIMRE S ERLE, cow WIXFME BT 0 Inf. inf. INF RBOAT. ML
IR AS DT L R TR BIRAVIRT . BERBTER S R % L BLURRN S B RUB TR,

15.3.1 &R abort()

A FETEE, RENL R MBHEP - ERR A DB BEE, WA abort O F&. abort )
PRI 173K S H estdlib (3R stdlibh) o, 3SR AV R MERREHRTE (BD cerr MERANIRSSR) Kik
# 8. abnormal program termination (RERFL1L), RELIHRE. TILEE— LR BIE, &I
Bl R (WREFRBS - MEUFRAN, WEFQHR), @i, abort ) BERIF L HBubX
TEMEGR BB AT RATER. WRER, ®RTLEA exitO, A BRI R
PR, MAERHE, MAHR 157 B — A abort() MIMEAE,

¥R 157 errorl.cpp

/lartorl.cpp -- using the abort () function
finciude <iostream>

ftinclude <cstdiibe

double hmear (double a. double b

int main{)
|
double x, y, 2

std::icout << “Enter two numbers: 7
while (std:r:cin »> x >» ¥l
i

2 = hmeanix,y);
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std:zoout << "Harmonic mean of " << x << " oand " <<y
sows M ois M oew oz << stdiiendl;

std::cout << "Enter next set of pumbers <q to guit>: ";

1
std::cout << "Byel\n";
return 0;

t

double hmean{double a, double b)
{
if fa == -b)
{
std:icout << “untenable arguments to hmean{)'n™;
std:abort ()
t
return 2.0 *a * b / {a + b};
b

FUFHE 157 PRFREZTHEROT.

Enter two numbers: 3 6

Harmonic mean of 3 and § is 4

Erter next set of numbers <g Lo gquitr: 10 ~10
untenable arguments to hmean()

abnormal program termination

TER. 7 hmean O Pl abort ) BB E LT, HAREEEREE main) . —~HRWS, BRH

F2IF 5 0 P O R SR 1R 28 T R

hBHFELILE, BIFNERH hmean () MM ATRE x My 8. Tif, KERFRRMIT XL

AH TR,

15.3.2 iEEIHHRAD

FULRELLERENFRE, FARRNERERESEE, BN, ostream KM get (void) &

FEFFNE 158 ermor2.cpp

/fercor2.cpp —- returning an error code
finclude <iostream:

finclude <cfloat> // lor float.h) for DEL_MAX

bool hmean fdouble a, double b, double * ans)

int maint)
i
double x, y, 2;

std:zeout << "Enter two numbers: "
while (std::cin >> X >> y)
|

if thmean{x,y, &z})

stdiicout << "Harmonic mean of ™ << x << " and " << y

<" ig " o<z << stdiendl;
alae

RBAER N —MRA TN ASCH 8, BEXHRN, 5EENS%E EOF. 31 hmean() ¥, X
EAER., TAREBREARNER M, BWAFETHTEHOBMSEE. EXMERT, THEE
2R MBS YR EER S RARRE, HERBHRNEREREERINEREMN. istream HER>>
WIFRFER TEMERMNES, BlENARRTRERNTERANT, #ERFTLRIRBRREE P2
IFZAM bR, TEFRER 158 B A RAXHHTRAMGEHN, &8 hmean O HEEEEFE X bool
H¥. HERERHRI TERER T, BATLZREMNMTE=12%, BTELEE,
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std:rcout << “One value should not be the negative "
<< "of the other - try again.\n";
std:scout << "Enter next set of numbers <g to quit»>: *;

1
std:igout << "Byelin";
return 0;

i

bool hmean{double a, double b, double * ans)
|
if (a == -b}
i
®ans = DBL MhX;
return false;
}
else
i
*ans = 2.0 *a *h / (at+b);
return true;
1
I

BFES 158 PRFMETELDT.

Enter two numbers: 3 &

Harmonic mean of 3 and 6 ig 4

Enter next set of numbers <q to gquit>: 10 -10

One value should not be the negative of the other - try again.

Enter next set of numbers <g to quit>: 1 1%

Harmonic mean of 1 and 19 is 1.9

Enter next set of numbers <q to quit»: gq

Bye!

¥ L]

TETHE 1584, BFGTERSTHRRASBMER, AP SARSA. 9%, WitHTik
FRPEERRANERE, BUTHEREFANTLSHMN. M, AEEFE WE, BN snl
FHRABRFRE new BEINR T H TR, BRERE cont REZIIMLAE THE.

BEBROTUREHRSIA. AARXRNSYN, RERFEABMAT R, BRSHTLHE
BHEBRMSHATRESE.

A MERN T EEER & A EREA A2 RR . 6l 550 % AT DA 7E 4B R %
SREBENFENGE TARBFTURERTR. #4540 CESRLREFRORLAZHYE, TF
HRIERER RN ermo. MK, DAMEHGELNETRZLEBRATHBEN.

1633 R¥EHH

FESTAmE ERREVERAREIR. CHREFRENBEESTIRPRENRERR (Plow o B
W“ﬂmﬁn%ﬁﬁﬁTﬁﬁﬂﬁMEﬁm“Tﬁﬁﬁﬁﬂ%—ﬂﬁmﬁﬁhﬁ?ﬁﬂﬁﬂﬁ3%ﬁﬂﬂﬁ:

o SIRR¥.

o HEHLBERTFNSE.

o M uy B

Eﬁ&&ﬂﬂﬂﬁﬁﬂﬁﬁﬁowm,ﬂﬂﬁ&ﬂﬁﬁ¢HJ¢WMmmO,ﬁ2%ﬁﬁﬁ,ﬁ$%
ﬁﬁ%mOﬁﬁAMM%ﬂiﬁL%%ﬁ,Wﬁéﬁ%%ﬁ%—%ﬁﬂumM%ﬁ?ﬁ%ﬁﬁi#,K
RHENE (AMFHRlNS) Bl T RE0SET.

ﬁﬁﬁﬁﬁ#ﬂﬂ&ﬁ(uwmmgMMM)*ﬁ&E#,ﬁ#ﬁﬂﬁﬁﬁ?%ﬂﬂﬂﬂmﬂ$¢o
m&%ﬁ?i%ﬁﬁﬁﬁoﬂﬂﬁﬁﬁ%ﬁ?wmﬂ%'ﬁE%&?E%*@%ﬂﬁ%,EﬁﬁTﬁ#
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MREFEANNREXRD. RER - TALESELARBER, HBhEXRINER. cach XRFHFF
RBAFIRE, BHIAIRTERIEN, EFNBEXANMERT. RELBERFBERD cach .

try PR PR E R R A T RERME AR, EEEH - RE A cach . oy REHXRY oy
farm, XBF uy NEHE— P HEESEENES, REFEETRERESIZHRER.

BRI P nRROAMRITHEN. BREPLPTERE-NEENAT, DEFER 159 FixR.

HF:R$ 159 error3.cpp

/{ errord.cpp -- using an exception
tinclude <iostream>
double hmean (double a, double b);

int maini}
(

double ®, ¥y, z:

std::oout << "Enter two numbers: "
while {std::cin >> x >> ¥
{
try { // start of try block
z = hmean(x, y};
I // end of try block
catch iconst char * s) // start of exception handler
l
std:icout << 3 << gtd::end];
stdizoout << "Enter a new pair of numbers: ";
continue;
} // end of handler
std::cout << "Harmonic mean of " << x << " and * << y
<O Mois * o oz << std:rendl;
stdircout << "Enter next set of numbers <q to gquit>: ";
I
std:roout << "Bye!\n";
return 0;
}

double hmean{double a, double b}
|
if (a == -b}
throw "bad hmean() acrquments: a = -b not allowed*;
return 2.0 * a2 * b / {a + b);
]

BEFHE 159 PRFNETHROT:

Enter two numbers: 3 &

Harmonic mean of 3 and & is 4

Enter next set of numbers <q to quit»: 10 -10
bad hmean()arguments: a = -b not allowed
Enter a new pair of numbers: 1 19

Harmonic mean of 1 and 19 is 1.9

Enter next set of numbers <g to quit>: g

Bye!

2 41

ERFHE 159 . oy L5 TREH.

try | /{ start of try block
z = hmean (x. yh

) // end of try block

WRKPHRFEAFHRRHSIR, ST carch RN FHHTAE, WREHTE oy RIINE
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i hmean () , i LIEALTLRH .
1A S i AR 5 i b

if (a == -b)
throw "bad hmean()arguments: a = -b not allowed™;

Hoeh ¥ %00 5 S H “bad hmean () arguments: a=-b not allowed”. R# KR aTLLE PR G
XA T IRRE) BRI CH+2KAY, AR, KIS i i P X — AL

HAT throw IBAIAL FHATREIES), PN ERFLIERBIOMIT, B throw AR HAGRFS H
B, i SEEF R B FESEIR, RS ry SRRM. R 159 B, ZRHE
T o . B A RSO R G R B MG . S4h. XA TR, throw R HIBUR
[5]45 main () , FEIFHELE main () 9 34551 R 0 F R A RUCRLR 70 A BEFRF (LT try BRIGJSTD .

LR (8% catch B L F 2l

catch (char * s) // start of exception handler
[
std::cout << s << std::endl;
std: :cout << "Enter a new pair of numbers: ":
continue;
} // end of handler

catch WA PR T B ¥OE X, BHARREOE X, KBS catch FUIX R —ANAEHEFERE, 1 char*s W
RWIZAM TS PR R R H IR, s SRS HoE ORI, BEHILRCH 5 RIS SR s. Hoh 4R
W5 AR IURC, BT RS S SR,

ATSE try Beh A, WRBA SRR, MR try BUSH catch B, HEWMIT A
FUFIGH S 4l ). PUHRAREEA 3 F1 6 B, FEFFIE S 15.9 PR BT 45 R 040 a7

e FRAH 10 FI-10 153545 hmean () BREUS RN, If 1533 hmean () 5 &7H . 44211 hmean ()
fBRAT Y ) AR AR I A, hmean () BRECE M main O H) try SRep i), BIHFF AR 5 57 3 SSAUITRCH) catch
Ho, PR catch MU BHCY char*, PLE 551K RHILE., FRFPRH74r4 “bad hmean() arguments:
a=-bnotallowed” WHAENL s, AREHATAPEFEF IS, AFBYY B EATED s——3FRAO RN, RGFTEPSER
AT E ARG, ST continue W), M S FFEE while fAFROOBISAE, BERRE{7E. continue
R BR AR R AR AL, IXR I A B PP R RAERA 4, T catch 47 /24R5 [FEFFITARAFRE (218 15.2)

s TR =T AT T AT - T B P T R
EITSAE SO b i sy S0BSe  TME
. :

| ;"\;lt lein »» x> y)
{
try {
7« haean(x,y);
b7 end of try ulrm
catch (const char * §] [/ start of exceprion handler
{

cout < I “in?;
cout < El -8 new pair of mmbers: "
-'-
fhuml
:m Hll'ﬂl!l:!unof‘«l«'lnd'«y
i5 * e poec 'in';
“Enter naxt st of nuabers <q to gquits:

sble hmean(doubls 3, doubls b)
1

it (2= )
lnm huumnil lm!-ﬂl 8+ b not allowed”:
*bia

P 152 HERS A R R
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EETR2N, DREWIRTHRE, GRH vy RERACROHLEEF, HeREH 4B,
ABOABOL T, RFRZEEM abort O K, BEATLIGREMIT N, MEHITRIXN M-,

15634 BHSKfAEREER

HHE, FIXRENREHEE— MR, IHRENTERAZ &, TUUFRR RS IEERK 5
ARMEREAFBR TSIRMBE. B, HFALETFEL. ERERTURBIXSERRRENRR
HHRE. FR, catch HOTLURIEX S RERE R A NS, M, FHEHRHYHE hmean ()
SIR R R R O IR BT~ MR it

class bad_hmean

|

private;:

double vl;
double vZ;
public:
bad_hmean(int a = 0, int b = ¢} :vl{a}, v2(b){)
void mesg();
¥

inline void bad_hmean::mesg ()
(

stdricout << "hmean(® << vl << ¥, " << w2 <<"); "
<< "invalid arguments: a = -b\n™:
H
BILLH A bad_hmean X3 AR 6 h 5845 R hmean ) M, T H5%E mesg ) AT FIRE S (R

2B 5 B hmena O M) . M hmean O 7T LAH# T FRTIXFERO10RS
if (a == -h}
throw bad_hmean(a,bl;

FERE RS R B bad_hmean (), DAMAEN R, BREMSNAE.
TR SR R SR TRE, BHEHSIRBLRBNER. bk, AERREXSEED
LRERL, ChXMT drow MRHEVFIRAR, SELPHEEEERS S, HHESIE:

double hmean(double a, double b) throw(bad_hmean}:

XAERTHALE. B, CHFRFE ZREGIRBLARORY. WRUSXER3IRT Rk
KRNFRE, BF B A sbon O B¥, MXMBRMMEN ChEBEEEMIHEXMHT LR
mABHD. KK, HAREANGREREEZRLOA, ZBRFIRRE, NRM oy RDLERE. ¥
FIHREHFEGRY, TR hE 5 HBNRHLRIER. XIS ERBENERIE DL,
P, FEMRMERZRBIEBS| R char* 7% 5 double 1 :

double multi_err (double z) throw (const char * double};

RMEXFEEEREPHREE:

double hmean (double a, double b} throw{bad hmean)
(
if (a == -b)
throw bad_hmean (a,b) ;
return 2.0 *a * b / (a + b):

}
MRIPERBPOES AT, WRAXRBTLIERE.

double simple (double z} throw(): // DOESN'T throw an exception

RAFEE 1510 M 1S EMT 5 B%K bad_gmean LR S — %4 gmean O BN, ZFH K3 L
bad_gmean 5. B gmean O it WEA BT TIHHE, BIRBHENR. BPREERFISHRT
hf, WRBEHH. CWSIRRE. BFERG 1510 B—ALTH, HPaSRERNE Y, Hrme
15,11 B -PHEMAEF, SHTRAXG. E& ry ROSERER | catch .

try | f/ start of try block
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1/f end of try Block
catch {bad_hmean & ba) // start of cateh block
|

I
catch ibad gmean & hg}

!

YA ééé of catch black
iR FH % hmean O 5% bad_hmean R %, F—4 catch BBHKIZRHF,: WE gmean ) 5K bad_gmean

RHE, REEEE -1 cach B, BB A catch BHIK.

MR 1510 exc_mean.cpp

/7 exc_mean.h -- exception classes for hmeanl), gmean(}
tinclude <icstream:

wlase bad_hmean
!
private:
double vi;
double v2;
public:
bad_hmean (doutle a = 0, double b = Q) : vl{a), vZibi{}
void mesg();
b

inline void bad_hmean::mesq (}
|
atd::cout << "hmean|™ << vl << %, " g w2 <4 M
<< "invalid arquments: a = -b\n";
)

class bad_gmean
[
public:
double vl;
double v2;
bad_gmean(double a = 0, double b = 0} : vI{a), w2{(b}{}
const char * mesgi};
ki

inline const char * bad_gmean::mesg()
{
return "gmean{) arguments should be »= 0\n";

FFFME 1511 ermord.cpp

{//errord . cpp -- using exception classes
#include <iostream>
tinclude <cmath> // or math.h, UNIX users may need ~Im flag
tinclude “exc_mean.h"
// function prototypes
double hmean(double a, double b) throwi{bad hmean);
deuble gmean{double a, double b} throw{bad:qmean};
int main{)
(
using std::cout;
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using std::cin;
using std::endl;

double x, vy, z;

cout << "Enter two numbers: ";

while jein »> x »> y)

{

try | /i start of try block
z = hmeanix, y}:
cout. << "Harmonic mean of " << x << " and " <<y
<< " Qg " << g << endl;

cout << "Geometric mean of " << x << " oand " <<y
<< " ig * << gmeani{x,y) << endl;

cout << “Enter next set of numbers <gq to quit>»: *;

}// end of try block
catch {bad_hmean & bg) // start of catch block
(
ba.mesgi};
cout << "Try again.\n";
continue;
!
catch (bad_gmean & hgl
{
cout << hg.mesg{);
couk << "Walueg uged: ™ << hg.vl << ", "
<< hyg.v2 << endl;
cout << "Sorry, you don't get to play any more.\n"%;
break;
) // end of catch block
}
cout << Bye!in®;.
return 0;

double hmean{double a, double b} throw{bad_hmean)
i
if {a == -b)
throw bad_hmean{a,b);
return 2.0 * a *b / {a + b);

double gmean (double a, double b} throw({bad_gmean)
{
iffa<0 |l b<O)
throw bad_gmeania,b):
return std::sqrt(a * b);

FHEERFRE 15.10 J 1511 ARMBFEOESITHE, BE0 gmean ) HEWASBRFLIL:

Enter two numbers: 4 12

Harmonic mean of 4 and 12 is 6

Geometric mean of 4 and 12 is 6.9282

Enter next set of numbers <q to quit>»: 5 -5
hmean{S, -5}: invalid arguments: a = -b
Tty again,

5 -2

Harmonic mean of 5 and -2 is -6.66667
gmean () arguments should be >= ¢

Values used: 5, -2
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Sorry, you don't get to play any more.

Bye!

¥4, bad_hmean 573 &b BR A A% T % continue i1, ifii bad_gmean 54 4bFRFR A6 T — % break
dEt. D, WA 4 O hmean O $R OB OR IE#, 5 B EBRELME A b & F ORI, AT
WHER, T4 M gmean O 3EOLH S EOR IERIRTIS G5 RIEER . IXHOR T BT 51 R E5H (R
e SUBIP IR l S e IA R

ek, 5% bad gmean Al bad_hmean I HH AN, RAMK, bad gmean {EHIIKE AT MR
—AAHH . R EER A C-RB TR

15.3.5 HEFEMRIR

B try MR B S IR S R, TR U T 6 51 R SR R BORAT AT I R L R
s 5 2 5 00 SO B oy SRR TR IO RR B XV R BIMEARAFIE (unwinding the stack), T Il
HHET T4

WA -l R o] b o B R FNf . -l IR R (B3 9 FE)
sk Ak P R . LA, BRSO TR 2 . GRIPIMAE) ORI o 5 U I R
TSR ST, TR A i s O T IR AR AT . S5, RO S R B BB AR . 1E
MR, XSRS MY R R R B T R AR, WX R R N
SRR, R R T 5 R, R E R RS RR MBS, RIS, SRS
o, PR B 1 i S P AR A Ml b, [ R TR ) T RO BRI, o G AR
BB S E R, RO, IR R SR TE A RN RO, A . R AZVERERN R, WK
bR B (R A ) HRiAA .

PUZER o M T IR S Cifi AR THRED M2k, WEF R RBORER Tk, B RaER
BOBHRIO S — N REAL Y b, TR HOER, HBHRE—MIT uy Sk (BRE 153) PREE
Hhk. BiJE, PemlBOKEE BIRRM SR ERT, AR SBEA SR KB, X UREEOE
Hil. SIRMUBI AN BRSSP, MRBGRF R, 0o 0 E3h2ER R, FHHHTH o
R, Ak, R MOR [ AL B % o MO AEHERR P (934 %, 7T throw i ) MIALFE try HAAI throw 2 [a] %
A BRSO FH PR B BAE R 3 . I R A AR R R, WISIRFHS, T o 1) o S A A
MR i bR B, HLHT R R MR A 2B .

."Ji»f.-._'.".-_':----.'.' e :

N -
M i g

wl atunct bfunct fw

- B et i) ‘ thi i

b { // 3

i b!u:tll mtn

! "
Iy atwnct(): throw “Help|
i, -m—nn -
|

d A

;

|

:.n chicomt char * ¥) W renm

void afwmet(); _vold blasct(); 8
- - i

A

etumct (]

fH 153 throw 4 return
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e 1502 - N HEEREREEH. Kb, mein(QAAT means(}. 7 means() X85 T hmean()
0 gmean O . B means O 1HEERFHE. BRFEHHAILATFEHE . main() 0 means ) FEEIZE demo 2
B R (demo R — MR RN, BT AHBRGEESONAEREER),. UEEEmEEET
R B I N 1 A2k B PR 3 miain () ) try BRAEREFETE bad_hmean ) badgmean %, i B2 means ()
P oy Bt RBETHIK bad_hmean H% . catch BREMLED T

catch {(bad bhmean & bg) // start of catch bleck
(
bg.mesgi};
stad:icout << "Caught in meansil\n";
throw; // rathrows the exception
|
ERAHERHERE, EFSIREE. XA LERKHRES main O R —HT5, EFIIRNE

FHB T MHEIARED ry-catch RASBHTLE, MREGFRISHOOERRF, RANATER
B, BFEE 1512 WHMNLCHSEFHSR 1510 FRAAA.

BAERR 1512 enor5.cpp

/fertotS.cpp —- unwinding the stack

tinclude <iostream>

tinclude <cmath> // or math.h, UNIX users may need -lm flag
tinclude <cstring>»

#include “exc mean.h”

class demo

i

private:
char wordl40]:

public:
demo {const char * str}
{

std::stropy|woerd, stx);
std:icout << "demo " << word << * createdin";
i
~demo )
|
stdricout << “demo " << word << * destroyedin”;:
)
vold show () const
{
std:icont << "demo " << word << * lives!\n";
I
i

/f function prototypes

double hmean{double a, double b} throw{bad hmean);

double gmean{double a, double b) throw (bad_gmean) ;

double means(double a, double b} throw{bad_hmean, bad_gnean) ;

int main(}

(
using std: :cout;
using std::cin;
using std::endl;

double %, y, z;
demc dl{"found in main()™);
cout << "Enter two numbers: ";
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while {(cln >» x »>> y}
|
try | f/ start of try block
z = meansi{x, y};
cout << "The mean mean of " << x << ™ and " << ¥
€ " is "™ << z << endl;
cout << “"Enter next pair: ";
V// end of try block
catch Ibad_hmean & bg} // start of cateh block
{
bg.mesgi{);
cout << "Try again.\n";
continue;
}
cateh (bad_gmean & hygl
{
cout << hg.mesgi};
cout << ™Values used: " << hg.vl << ", "
<< hg.v2 << apdl;
cout << "Serry, you don't get to play any mere.\wn";
break;
| // end of catch block
}
dl.showi};
cout << “Bye!\n%;
return 03

double hmean{double a, double b) throw(bad_hmean}
{
if ta == -b)
throw bad_hmean(a,b);
return 2,0 *a * b / {a + b};

double gmeanidouble a, double b) throw {bad_gmean)
{
if (a<0 1!l b<0)
throw bad gmean{a,b);
return std::sgrt{a * b);

double means (double a, double b) throw{bad_hmean, bad_gmean}
{
double am, hm, gm;
demo d2 ("found in means{)"};
am = (a + b) / 2.0; /4 arithmetic nean
try
{
hm = hmeanja,b);
gm = gmean{a.,b);
'
catch (bad_hmean & bg) // start of catch block
l

bg.mesq(l;

std::cout << "Caught in means(}\n*;

throw; /{ rethrows the exception
[
d2.show();

return tam + hm + ¢gm) / 3.0;
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}
Fili R R 15.10 B 1512 AMMEFNEZETEN:

demo found in maint) created

Enter two numbers: € 12

demo found in means(} created

dems found in meansi(} lives!

demo found in means () destroyed

The mean mean of 6 and 12 is B.49509%

6 -6
demo found in means() created
hmean {6, -6): invalid arguments: a = -b

Caught in means{)

demo found in means{) destroyed

hmean {6, -6): invalid arguments: a = -b
Try again.

6 -8

demo found ip means{) created

demc found in means{) destroyed
gmean(} arguments should be >= 0
Values used: 6, -8

Sorry, you don't get teo play any more.
demo found in main() lives!

Bye!

demo found in main{) destroyed

BA3L9

XEEZEFOETEE. 55, EMdemo XMAEGERYIELA, 7 main ) RHCP IR T — 4 demo
B HTR, WAT AN means), CEEAT 55— demo R, A means() FH 6 1 2 KARK
hmean Ol gmean (), ‘ENMELRBELS means (), FEVF—MERIFHHER. EELSRMN, means()
BWHT d2show( . BFEIGRSS, R means ) HATSEHE, HE BN 2 ARTRER.

demo found in means() lives!
demo found in means(} destroyed

BT RN ATERHE 6 796 RIS R means (O, RIS means ) 1B~ F demo MR, IHEEME
&4 hmean (). B hmean () 3% bad_hmean %, %FHE ¥ means ) P catch HHTE, FIiOsHIsS
-Tig“‘ﬁiz

hmean{6, -6): invalid argquments: a = -b
Caught in means()

% catch BeF i) throw i 1) F BUR B means (O #41EAT, FHHRHAEE main ) BB, 54 d2.show
BHBEWITRY] means ) BHWRATEIL, BEFTBHEHPR, RN 2 AATHNEYK:

demc found in means(} destroyed

KR T RRRIERN— A BTSN SRR ENMTE, SROERTHE
MRS, MRTREFNE, HRHESRIAATHREN.
SR, EHGIRKRREEBS min(Q. EXERP. 4350 cach RIGHEE I T8,

hmean (6, -6): invalid arguments: a = -b
Try again.

BTRITEET B ZHRMARIR: 6 F-8 WRIBHEHK means( . FIE, means () BIE— T demo X}
B, BEH 6 -8 £E% hmean(), BFEALBEARHLMEE. R, means() % 6 H-8 Hfss
gmean(), EE 5K T bad_gmean % .81 T means ) RREFMIK bad_gmean R#, I 7oA B 5B main (),
FIE A FEIAT means O PEIFABIED. EHE, LEFHTHRIEMER, BRBERBNSTR. Aty o
AT TR

demo found in means (] destroyed

B)5, main(Q T bad_gmean S HELBBREMETZRE, HHLHE:

gmezan{) arguments should be »>= 0
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Values used: &, -8
Sorry, you don't get to play any more.

REEFEFRIL: B -SHAHAHN d BRTHEK. R cacch REAH L
exit(EXIT_FAILURE)T] A & break, MFEFHIHLLE, APHETETRELR.

demo found in maini) lives!
Bye!

B{BRER H BT K S

demc found in main{} destroyed

EIF, BEHSEAREER Tz TR.
#HH B means O 115 % MR

double means (double a, double b} throw{bad hmean, bad gmean);:

‘£t means O BT LL5] K bad_hmean F0 bad_gmean %%, {8 A7 means ) 1 232 bad_mean
¥ bad_hmean FHAHBEREHSER. Rifi, BERABTINEASHBRELIRNER, THAY
ERBIEANERRGIRNRE, . Bit, HF meansQOBAT gmean(, FKENEHAD
LA RE 5% gmean O 51 RN R

WG S E R bad_gmean &, 2 gmean O SIRIXFRHIHESRE AR ? XFRL— BRI
RN, AEREN “REMHLERBTR" —WHRARZATE.

153.6 HitH%¥4H

B throw-catch HLEIXL T AR SRR SEENS, BERLFEFRAZLE., K2 —~E&HHK fm
HIIE EE AP SR BB R fun O REX, 18 throw B ADISBIN A LB BB B — M XHRRY: &
FRESE IR R KK wy-catch HE. PN, ERFHE 1529, NFH hmeans O HRFHM, BN
BERERB means(); BT, 24 gmean O FIRBER, LHAEH L4583 main (.

FHPPRZLER, SIRFRRHERER DA QRGN DERHEEN cach HobiEm R
31M. B, #ETEARLE.

class problem {...};

void super{) throw (problem)
i

if (oh_neo}

|
problem cops; // construct object
throw ocops; /f throw it

;
try |
auper();
)
catehiproblem & p)
i

// statements
)

p #1815 oops AIPE T A2 oops £ 5. IXRFFE, BENBN super O MATZHSS, oops R ETEE.
WiER—4), ¥ ERERNORNBASE—RIBERD.

throw problem({): // construct and throw default problem object

EEATHERF, BER throw M ERIEN, HAMEPERTIAR? BE, B3P EEENE
FREZRLOBANUREGHE. BRE, SIMEHE M EERE. £33 H 0 UBRITRE RN S,
BEH AL B RXXBAERMORH AT, WERFARTABEAN 1231, S8 SEARE %Y
RILR,
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£

BEE-ITREXERGH, HEANLCESAFANRERE, WEARRSIRBESHERENREN
T RE R E R R R T M E R NN BREMEN LK R. SIRNAENSREES 5

ZULELH catch BBk, IXBUKTE catch MHFINIFLY %5 EMUFEH IR -

).

class bad 1 {...};
class bad_2 : public bad 1 {...};
class bad_3 : public bad 2 {,..);

void duper(} throw {bad_l)} // matches base-~ and derived-class objects
(

if (oh_no)

theow bad 1(}:
if (rats)

throw bad_2(};
if (drac}

throw bad 3();

}
tey o

duper () ;
]
catchibad_3 gbe)
[ // statements |
catchibad_2 sbej
{ // statements |
catchibad_1 gbe}
{ // statements |

WK bad | SABEBRFRERAE, EHTHESH bad_1. bad 2 7 bad_3: Bid§i K aMEE
bad_3 BE Y bad 3 &AL ETHATR.

BT wRE-AFFEBEREREN, REMHF cach ., BHERTFEASBRET@MFE L

89 catch ) M ARG, HARXEFFG cach BORERS T,

B ERMHT catch REUF, ILERSEMFALBSE BRSNS, AT, HEBTER

MEEREBERE. Fm BRESGS T —MAAS - RROBH. T8 T B0E 8 A B @8
FIKBLRH. EEHMRT, DESHERY NERMERENRY. FEEFAENSRERRE
£, NTIHREARE.

catch {...) { // statements } // catches any type exception

SRANE ~HATRERFIRMRE, T ERBEFERER catch RNEBEE, RTARUT

switch 18 @] 0 default:

try |

duper (};
b
catch(bad 3 &be)
| // statements |
catchibad_2 sbe)
i // statements )
catchi{bad_1 she}
| // statements |
catchibad hmean & h)
{ // statements }
catch (...} // catch whatever is left
| /f atatements |

FILLGUREB HE S ARSI R R RIZRE. & catch BRI ERALENSE, JSRIREH MK 2

2, EEREREBEHE EHAERRTENELEE.
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15.3.7 exception 2

CH+AEMIEAMRA R EREFREESEYN, URrEEAEEFRITESHRLHEDE
Vs, URBERR LmENAREET. RENMRSENRAN T EHEHERF RESMS RN
AN AR P AR EIhEE. BTS2, BEREE M. BRTH, TUREEHEE
FIE

B Cr+ERiIF R RE S H BB T . B, AERHIES, exception LI (BARTY exceptionh &
excepth) E X T exception 28, C++LIRERFERMEREAMPER, BT LLSE exception BH#, thi]
LUK exception EHERK. 6 -84 whatO MERRARY, SER-ATHE, EETEESIEN
SHLHT . BRWL. RTIEE P EAER, FTTLLIZEM exception A MR DB EXE:

finclude <exception®

class bad_hmeai + public std::exception

!

public:
conzt char * what() { recurn "bad arguments to hmean{)™; |

ki
class bad_gmean : public std::exception
!
public:
const char * what() { return "bad arguments Lo gmean{l™; |

"
MRS MR RIR A R B RETMRNOBRE, TUER—MEELREEHBEREA:
try 4

t
catchi{std: texception &4 e}
{
cont << e.what{) << endl;

]

B, AT AR EA.

CHEE N TREET exception MIRH KR, LI H exception RELT bad exception, HRFY
vnexpected O fEH], IXHBAERFEEM “RHEATSEETE" —Fditit.

1. stdexcept 4 %

KU stdexcept X T HMNAFEE, ¥k, 2R XT logic_emor A runtime_error 2, E1/146
R LS FH I M exception JF 4 ) 2R 49:

class logic_error : public exception |

public:
explicit logic_errori{const strings what_arg);

H
class domain_error : public logic error |{

public:
explicit domain_error({const stringé what_arg);

bi
R, XN R BIER —1 string X RIEDSH, KBRIRME T Hi: what O 1l C-MEFFBH
LR Bl 7 1 58
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B HRBERAERCRELREFINEYE. BERRT logic_error #il T HAMEBME. QBT E.
BT S RRE T LB R IX PR, B EXEHERERTHEREN. STERERERTEHTRE
ErE il

& domain_error;

€ invalid_argument;

® length_emor;

® out_of bounds.

BALIT — BT logic_emor MIIE R, 1HITAEREIRHE— M A what O BEIMFEFE,

WERMH TR (domaind FMEIE (range), BB SHMTTHERE MM, (R HROTIENIE
(Bl R, Fin, EZREHENFEAATHXAIELHA. BREMEHERFTEZE: HIEZRENE
A1 B, EAENFRHERXNENERME. 5—FH, REZXBEREMEEN-1 31, EHigh-n
B+ 7, MREERT T EY. HREE - NERERERY sdisin( . WAL ZRETESHTREE X
-1 4+ Z {88451 % domain_error H % .

BH invalid_argument FEHESRBERT — M EESE. Hlin, MEBRFEERZ T XENTH
B HPHNEPHELRZO0BELE | NAKEMFRHEPRIEMFEN, Xk ¥H3) % invalid_argument
E.

R length_ercor A TS B B HTRENITHFIEE. P00, swing 254 append ) HEEA S
HEHNFF BRI BRI AT KRN, 51K length_error .

B out_of_bounds BB T KSR, #lm, ETLUE XL — 30 THAMZE, K operator() [)
T AR 3T 5] K out_of bounds FH .

Tk, runtime_error RF RFIHER T ATREFEIZ 17 AR K £ B LLTRH BB NER. S840 %1E/H
RN TR T REHERER,

& range_emor;

¢ overflow_error;

® underflow_emror.

HALIF - ELT runtime_error FIHIE B, iHERESRM — 1 F B whatQ BEIFEH S,

FH#E Cunderflow) #iRTEFSRITE D, ~HBMiE, FAESFARMTUERHBNESHE, FHEE
HOXAMEE M SR T EER, BRMZ AREeTRRE LEHHR, LitHg Rigin T MBS E
TR AMEEN, HRY: CEHER, TEERVRTFREATNHER> X, BRERLE FER T
®, TEEFEAT, WTLMEM range_emmor .

- E. logic_error RFFH XM FA&TLURTWMIZER AL, 7 runtime_error RIIREHRIF
fEREE RS, AZEERETHRNENSE, CSNZMAEIERNET: FRMNKE LB
oA LERENRE. B-F@E, SRXRILERE - RLBEAT (WELEENIS . fln, TEAABEY
SEER AR out_of_bounds R, MRELK—MBEHM logic_ermror RFRE, MEH R exception 7% .
runtime_error R FUSFH LLA AR A exception IR ETIRMFH:

try |

!

catchiout_of bounds & oe) // catch out of bounds errer

{...}

catch{logic_error & oe) // catch remaining logic error family
[

catchiexception & oe} // cateh runtime_error, exception objects

(...
WR EREEICT AR EHER, [ZM logic_error B runtime_error I — MK, LIRSS
KT ARk R
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2. bad_alloc #% % new

T new B RELBYAFEIRNE, CHIRTAMTRERHSRX. E—WHt (—@
R MR B, ik eew ELEMRE AT RN RE 4= $oMF R, ik new 3|2 bad_alloc
B, %X new (LIFTEY new.h) PRA T bad_alloc EIEEA, &M exception 22 HIEEWRE .
LI RGERGL R o3, (BT ASES I —, IHREERSERERNTR.

BIFER 153 AT XERAR, UEBXA EE. BRIREE. BEEErRRK what( Ak
REIMHEE CZHBMEEAMRE), RERL. NRRERRIRTE, EFBRENT, EEEEERATS
PRt (XREERTFHEMREATIEBROFR, IFEHANNESEBERXFHRAR).,

BFME 15,13 newexcp.cpp

// newexcp,cpp -- the bad_alloc exception
finclude <iostream-

finclude <new>

tinclude <cstdlibe

using namespace std;

struck Big
i

double stuff[26000]:
1:

int main{)
1

Big * pb;

try |
cout << "Trying to get a big block of memory:in®;
pb = new Big[l00¢0); // 1,600,000,000 bytes
cout << "Got past the new request:\n";

}

catch (bad_alloc & ba)

(
cout << "Caught the exception!in";
cout << ba.what{} << endl;
exit[BXIT_F&ILURE}:

H

if {pb '= 0)

{
ph(0].stuaff[0] = 4;
cout << pb(0].stuff[0] << endl;

)

else
cout << "pb is null pointerin™;

delete [] pb;

return 7

)
THEREFEE 1503 FREN-- DT L5 REHNREFROR

Trying to get a big block of memory:
Got past the new request:

pb 15 null painter
THR—TM25IRRE NSRRI
Trying to get a big block of memory:
Caught the exception!

bad allocation

XA, HEE what O IZEFHF S “bad allocation”,
WMRBFEENRE LETHRE LA 75 AT S, AR HER I ER.
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15.3.8 &¥. %

W . RKNEKU=FHTREE XK. &%, TLBRE CHERMIENE, N —ItRFRRELR
Ay Bk TUEXREXPBREREXFRARAGRE: B2, XHPREFHASGITELR, ETRMF

E%o

PR 1514 WORAFET BB — A IERFRRZMR. XK AT —1 Sales £, AT
M ERUR-PMEE 12 MAKHHERIRMEHE. LabeledSales J B Sales AT, HWT—

TRTERESIBIRERRA .
AR 1514 salesh

// sales.h -- exceptions and inheritance
tinclude <stdexcept>
finclude <cstring>

class Sales

{

public:

enum {MONTHS = 12}; // could be a static const
class bad_index : public std:i:logic_error
{
private:
int bi; // bad index value
public:
explicit bad_index{int ix,
const char * s = "Index error in Sales object\n");
int bi_wval{} const {return bi;)
bi
explicit Salesiint yy = 0);
Sales{int yy, const deuble * gr, int nj;
virtual ~Sales{) | 1}
int Year{} const | return year; |
virtual double operator(j{int i) const throw{std::legic_error};
virtual double & operator{]{int i} throw(std::logic_error);

private;

}i

double gross[MONTHS] ;
int year;

class LabeledSales : public Sales

{

public:
static const int STRLEN = S0; // could be an enum
class nbad_index : public Sales::bad_index
{
private:
char 1bl([STRLEN]:
public:
nbad_index{const char * 1lb, int ix,
const char * 3 = "Index error in LabeledSales objectin"i;
const char * label val() (return lil:i
bi
axplicit LabeledSales{const char * 1b = "none®™, int yy = 0);:
LabeledSales (const char * lb, int vy, const double * gr, int n}:
virtual ~LabeledSales{) { }
const char * Label{} const {return label;}
virtval double operator[}{int 1} const throw(std::logic _errer);
virtual double & operatorf] (int i) throw{std::logic_error);
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private:
char label [STRLEN]:

ki

k&- FREB® 1514 B Y. B, FSH R MONTHS (7T Sales #H{FFHS, XEBR
#3 (0 LabeledSales) RESH# BXH.

R, bad_index ¥MRET Sakes BRI A F AP, iXFEE KR catch BROTLUF X~ iE R
B, R, EYMEHAPRX RN, WEEA Sales:bad_index ARIR. KPR M logic_emor 2R 4
ToRET, AESBITREAIR S WA TSI AME (out-of-bounds value).

nbad_index ¥#; 1 3EF) LabeledSales BIA A 4, iX{EF % HK0T LUilid LabeledSales::nbad_index %
e E R M bad_index 5% 4 T M, FIY T 764 FIR % LabeledSales A 2 B H7 2892 #E . B3 T bad_index
M logic_emror AT 49, Bt nbad index YA L5 Ht B M logic_emor 3% A: M K49

XA RBHEEN operator[ ] O FE, ZERFERITATHRAFEESRPRORATE, HEES
HMANSIARE., HEERENL:

iirf:ii double operator[] {int 1) const throwi(std::loglec_error);

// LabeladSales version
virtual double operator{]{int i) const throwistd::legic_error);

WP BRI R R AR, B std::logic_error 36K 53 A bad_index # nbad_index KFUCAC.

WEEET WA, CHHlE, ERERPETE LEXRNFER, SRS TRLAHFA, HiERE
B DURE], Aotk Bk A 270 i i) iE [P 26 2 R B i a1 dth AN 36 36 07 B O R [B] 4 Y iR AR T e fr . BSOS 1o
BHTFREAG. KEEHENSERTBLASERFTLHER, HEFRHHIRREEREENELR TS
FEE P AR T RE . Bk, MER.LHR, ATLLE Sales:operator] 1 O BIRA R HHEH
bad_index, 7 LabeledSales::operator[ 1 () BFIREMIEP A nbad_index. AT, LTk L, HEHKIFEBITR
REALERIZ T .

TEFFERE 1515 REFHER 154 PETHEEAABMNFEREH. 38, STHEELNHE, BE
ER £ M ERBERITEER. B9 WENAERSIBAR. &M operator] ] VHIIREH.

rNE 1515 sales.cpp

/{ sales.cpp -- Sales implementation
#include "salas.h"

Sales::bad_index::bad index{int ix, censt char * 8 )
1 std::logic_erroris), bif{ix)

{

}

Sales::Sales{int yy)
{
year = yy;
for {int 1 = 0; i < MONTHS; ++i)
gross[i) = 0;
i

Sales::Sales{int yy, const double * gr, int n}
I
year = yy;

int lim = {n < MONTHS)? n : MONTHS;
int i;
for 1 =0; i < lim; ++i)

grossli] = grlif;

f/ for 1 > n and i < MONTHS
for { ; i < MONTHS; ++i)
qross[i] = 0;
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double Sales::operator()iint i)} const throw(std::logic_error)
{
If(i < 0 |1 1 >= MONTHS)
throw bad_index{i};
return gross[i);

double & Sales:;operatorf](int i) throw(std::logic_error}
{
if{i < 0 || i »>= MONTHS)
throw bad_index (i}
ceturn gross(ij;

LabeledSales::nbad_index::nbad_index{const char * 1b, int ix,
const char * 5 ) : Sales:;bad_index(ix, s}

|
std:istrepy(ibl, 1b):

LabeledSales: :LabeledSales (const char * lb, int yy}
: Sales(yy)

;
std: istrecpy{label, 1b);

LabeledSales:;LabeledSales{const char * 1b, int yy, const double * gr, int n)
: Zalesiyy, 9, n)

{
std:istrepytlabel, 1k ;

double LabeledSales::operator(}tint i} const throwistd::legic_error)
|
1EfL < 0 || i »= MONTHS)
throw nbad_index{Label{), i);
return Sales::operator[]ii);

double & LabeledSales::operator(]{int i} throw(stds:logic_error)
i
1601 < 0 || i »>= MONTHS)
throw nbad index{Label{), i);
return Sales:;operator(j(i);

i
FIFHR 15.16 7 —MEF D EH T ik, §5iAMBE LabeledSales AR sales? AR, RE
1A I8 Sales %I B! sales] FHAMKE. XREZRREFN try kTR, RSN RSHEY.

NS 15.16 use_sales.cpp

/7 use_sales.cpp -- nested exceptiohs
¥include <iostream:>
tinclude “"salas.h™

int main(}

{
using std;:cout;
using std::cin;
using atd::endl;
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double valsl[12] =
{
1220, 1100, 1122, 2212, 1232, 2334,
2884, 2393, 3302, 2922, 3002, 3344
bi

double vals2(12) =
i
12, 11, 22, 21, 32, 34,
28, 29, 33, 29, 32, 35
17

Sales salesl{2004, wvalsl, 12);
Labeled3ales sales? ("Blogatar®, 2005, valsz, 12 3¢

cout << "First try block:\n%;
tey
!
int i;
cout << “Year = * << salesl.Year{()} << endl;
for (1 = 6; 1 < 12; ++i}
|
cout << salesl(i] << * *;
if (1 % & == 5)
cout << erndl;
t
cout << "Year = " << salesl.Year!) << endl;
cout << ™Label = " << sales2.label(} << endl;
for {i = 0; i <= 12; ++i)

cout << sales2{ii << ' *;
if (4% 6 ==5)
cout << endl:

]

cout << "End of try block 1.\n":
!
catch{LabeledSales: :nbad_index & bad)
{

cout << bad.what{):

cont << “Company: " << bad.label wval() << endl;

cout. << "bad index: * << bad.bi_wval() << endl;
}
catch{Sales::ibad index & bad)
(

cout << pad.whati);

cout << "bad index: " << bad.bi_val(} << endl;
1
cout << "\nNext try bleck:yn™;
try
{

sales2([2]) = 37.6;

saleal{20]) = 23345;

cout << "End of try block 2.%n":
}
catch{labeledSales: :nbad_index & bad)
i

cout << bad.what () ;
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cout << "Company: " << bad.label val() << endl;
cout << "bad index: * << bad.bi_wval(} << endl;
}
catch{Sales: :bad_index & bad}
{
cout << bhad.what(};
cout << "bad index: * << bad.bi_val() << endl;
]

cout << "donein”®:

retuen 07
H

FH R R 15.14~15.16 AROEF NS H:

First try bleck:

Year = 2004

1220 1100 1122 2212 1232 2334
2884 2393 3302 2922 3002 3544
Year = 2005

Label = Blogstar

12 11 22 21 32 24

28 29 33 29 3z 35

index error in LabeledSales object
Company: Blogstar

bad index: 12

Hext try block:

Index error in Sales object
bad index: 20

done

1539 BEFAN2REAE

REWIIRGE, #AWNAT, £8HAE. H%, DNRECREEFEAENBEPIIRN, WHH
EREARPHEDPRELE (EHRBRERT, REDGIXPRE LR ERNON SR, TUKLE
55 (unexpected exception). ZEBIAMRL T, XM SHBEFREL L. WERBIEERKPIIRN (KR
ERUBARHRA), WeLAEMHE. MEQEBE (FERH vy RERBFILRN carch T, M
AR, WRERHEGEEEREHF (uncaught exception). ZERUBR T, XIESHERREE L,
i, TUENETHEAREIXRERENRE. TEREDFAES, M KRBIKRH TS,

kMR EASTHEFIHARBRIL, Ak, BFEHELAHAER terminae() . ERANRT,
terminate () I§H abort ) @ ¥. AT LAHESE terminate ) AN B (AR abort () ) R E2K terminate ) H93X
BT H. X0k, AR set_terminate ) B3, set_terminate () 7 terminate () # R 7E 3L 34 exception A I

typedef void (*terminate_handler) {}:
terminate_handler set_terminate (terminate_handler f) throw{():
void terminate(}; '

B typedef {§f terminate_handler 8 0IX BB RIM LK. 0042505 EHE KRB 08 .
set_terminate () B R A HEHSHABEIRED void MBBMN LK (k) FH2%, HEEZRHN
Huttk. SRR T set_terminate () B3 B W, W terminate () 3§ WAHEISE — K set_terminate () AR R AN .

RIRE—NHF. BRABDAAMENIKSBEFTE—LHE. ASWA exitQ HH, HBHR
FEREN 5. BR, WOE KM exception. T using i1 % & 1M using PEHHER s1d ::RSER,
RYILEHTTA,

tinclude <exception>

using namespace std:

RiE, B —TEREEFEPRERENRYE, HENOT.
void myQuit (}

(
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cout << "Terminating dus to uncaught exceptionin®:
exit (%)
i
‘B, RPN L, B2 EREige Y iBH SRS
set_terminate (myQuit) :

B, W3R T —tREBRRRHIR, BRI terminate O, /5 E¥HEA MyQuit( .

ETREBARE. BISRWEERFTRE, LURBEORA P DEERRELRE. BRESHEN
FERI T

double Argh{double, double} throw{out_of _bounds);

WRr RLAZ R A5 X R

try |

Yx = Arah(a, bl;

}

catchiout_of _bounds & ex)

{

)

HENHEBLERHRARED, BARAERT. ®#AKNFERSBEFRELL,

AL, RERGHSAETREAANHERNSIRGRE. An, DR AhQBRAT DuhOEX, M
Jri AT RESIR retort X RF, B Argh () #0 Dub ) R FEREH B retort. BIEHOREHTMELK,
AR, FWEHERE LR TSRS ERTER. o, TaERgRERELE, THPOHNRD
fRERT. Hilb, MEd PRSI — X, PORARS|ETESEARNRENRE, BRsmmE?

ERXFIER T, TASRBEMREEIEL. WRREENRE, EFH AR uexpected ) B¥ (£
BABBA unexpected ) ERME? HEHBBRH D, XA REEEA eminate ), BEERINER TR
abori() . IEWMH P H T terminate ) #1117 B set_terminate ) P — 8, A —PTTHFEX
unexpected () B17 469 set_unexpected ) R¥. X2 M th R 73k L exception 5 HI:

typedef void (*unexpected_handier) ():
unexpected_handler set_unexpected (unexpected_handler f) throw{}:
void unexpectedi{):

A, SRS set_terminate () FTEREAYIT WAALL, RS set unexpected O (9 01T 022 T o
. R, unexpected handler B ¥ LL:

o B3R terminate () (BRIATTH). abort()BR exit ) R4 L FFE.

o 3RHA. |

SIRAFE (FWERE MERRIT unexpected handler BEHT I BMRE LRI RESRENE

BRI REWE:
o MEAFINEMRBFERROPEANCAE, WESHMAERFEITESSE, HIRSHE
 HIREER cach B, B& b, REH ARG R ERABRI R,

e MEFHIKMFE SEROFERLTLE, LRENEPRE IE std -bed_exception XM, Y
BFH B terminate () . bad_exception M exception HAMRET, AW TLTH exception
th,

o MRAFIIEMBRERRMOFEEARIE, ARKNREMREPRET std bad_exception
B, RUTIERAGSENSH std bad_exception B# FEL.

s, NREBEFENRE (FERTANNREEERSIRE), WATLLXHEA.

SRR RN K R A B AT .

Hinclude <exception>
using namespace std:

Wi B ARHRER BB REEBE bad_exception HF, LRMMENNF

veid myUnexpected(}
{

throw atd::bad exception{): //or just throw:



BI5% A, R¥fiu 575

t

DMAER throw, MAKEREBSHESRSIEREMRYE. fid, NBRREARPRE TIiXFAN,
)i 55 45 4 bad_exception ¥ R BTEL.

ETREEFHAERRE, BEIFRERERE VAR ZES:

set_unexpected {myUnexpeced) ;

S, 4% bad_exception XM AR HAEDP, HEMOT catch HEH]:

double Arghi{double, double) throw(out_of bounds, bad_exception);
try {

% = Arghta, b);
|

catchiout_of bounds & ex)
{

'
catch (bad_exception & ex)

1

1

15.3.10 BHXHMETEERA

ASEXF M EARESIHET S, NERHRITNRMARFLEDE, MARUSERR. X
BRHTLERA. A, FARESEMBEFAN, BHERFNETER. REAETENTHRE B9
RBAGI R R E TR EHAKLTAR. SENDIEAEIEFRLRDRAIE.

THE—FIRHENFIENEE. 8% FAETEOHEY:

void testi (int n)
{
string mesg (*I'm trapped in an endless loop"):

if (oh_no}
throw exceptioni);

raturn;

)

string RRXHFBAT IR, BE, LRWERE, % mesg B string KITHHR. BR throw &
A R T &% BEHAFRTRSREERA, XERDTREWNE. BRESE, AFsERH
B,

BT RE FHX ¥

void test2 (int n)
(
double * ar = new double|n]:

if (oh_no)
throw exceptioni]:

delete |] ar:
return;
'

ERE—ARIE. SRR, MBI P YRR ar. RENT R BEE HNKRN delete] ]
%ﬂﬁﬂﬁe#ﬁﬁ%T'EEKWMWﬁﬂ*H#H,#ﬁ$ﬂﬁﬁoﬁﬁﬁz,ﬂ§ﬁﬁﬁﬁﬁTo_

RHMERTUREN. W, TUESIRRENERPBRLEE, & cach RPEE—HHEN
B, REEHIRRHE:

void test3 (int a)
{
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double * ar = new doublenl:
try |
if (oh_no)
throw exception{);

i
catch lexception & ex)
{
delete [] ar:
theow:
H

delete [] ar:
retuen:

)

i, ZHMMA BN ERAHRANE. J—-BRRrEREHE 16 EX¥ITIRN aue_pr IR,

BHEL BRSFLENTREMABRHIEE, BEEINNRENTHER. WARF. BIERE
FRER. 55, REBHIREROIRURAFNERIEEH S BRIRATEA, BrLARA 4 s 6 B X
L.

KL

EAREF, FELBEOE LA TRAONI—I EFEBLET LA SR LA NERITHE
HRRREN, PRSI R AR RRGARPRIT AN B HFF FHOMERFIH, KR
BEHHEARBFRE—HBBGRME, ERTHTHESLAM, HARERRINL, ENLLHRBH
ME, wiTBEedn, F%,

BAERKTREKER, ZRATRIALZRSIBTAL—HEAR, ARAFESGHALBE
TRECHOEMT-HELAEE, EFAHRFORS, LALHBTREREPHTELAANE, 2
BLRENBFES] Cr+h S —H, BUEELHPRRET MG FERBTAT 0T REHLA R Ry
HHEH,

15.4 RTTI

RTTI £IZ1TH B AHRH (Runtime Type [dentification) IR, XRHFEMH CHBOMSHEY —,
REEXTPRLH. B HLMAMHESTFX RITHRISLIEE. RTTI S EHBFEETHEREY
SMRLRM— RN A. REXECLHLLENREOM T LBXHDEOA R, BHT CHARHET
XF, BLEANT BERBERERKE. IR —F RTTE S B EARENE S %%,

1541 RTTI A%

CHA T RERGH, HHRRERMR—EZRE RN, AT LB R T —
PREONE. EHETUEAIFORE: EAaR-BERE, KB 1%, FORIHEMONE, &
FRERIE Rt Tkt AT CLgE AR SR, e R e 0 R R

EREXA T EEZA. SEEVAEMERY. THPBAMETENEREE, EXHERT, 8
BZRBAXZRGHFHIETARENETOREY, WHATREREMER SMHXY, OREHSTEG
BRRGRMRA S, CARBRT, RERSRBPNSTUEAEY . BTELHTHLEM0,
BURE AR AR, W T )5 FERIES, RTTI REMR T E.

1542 RTTIBIT{ERR
C+4 3 1% RTTI ML K.
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® RAIRERTIE, dynamic_cast #RIEFRPHEAER — I8 RERFIEHRAE R — BRI EXRHIEHT:
W), EPEFTIRE 0— B

® typeid PRIFFFREl— A SR RBOE.

® type_info Z¥ITERE T A XS EHRNE R,

Hfed RTTI A TESERMNREXEH, BRETRAEN FXHLZREN, +HiESRERSS
it ik W5 B SR

¥E: RTTIREATOLAE RS E,
TR A4 RTTI X 3 fTE.

l. dynamic cast #F #

dynamic_cast #{F 7 R R % HH RTTI 41#4F, ETEEEE “fHE R ESES R " XM RE, B
BHE “ BT E SR RS E LBROEH 7 XBNEE. BINRE—BXE%REH2.
BRH T XA RIKEH.

class Grand { // has virtuwal methodst;

class Superb: public Grand ( ... };
class Magnificent: public Superb | ... |:

B FREEATmSEH:

Grand * pg = new Grand:
Grand * ps = new Superb;
Grand * pm = new Magnificent:

Bl AT THEAIHBE .

Magnificent * pl = {(Magnificent *) pm: - PP bl
Magnificent * p2 = (Magnificent *) pg; i k2
Superh * p3 = (Magnificent *) pm: Y X

MERZEM? RBAFH. EINTRLELLLN, BAHBLEHANSHRNRTY (HHEH
HERRZEEXMOXE ARNEEERA - RESM. AN, XBER0 REL20, BHTH
Magificent XBIRIEHIRRIZE Y Magnificent BIRR. XUHES RETEZESMN, FhEENye
(Grand) BYMUIEBRELIR 2 (Magnificent) HibF. Ble, AP LA SR EXOSE, B
RAATAERY. $IM1, Magnificent MR ATHEE S —2 Grand W R B ENRIERR . Fid, KOEEM Bid
(1, BN AR SRR RIEH . BIAHRAERE Magnificent 3R FBHR —4 Superb H&
(HEZEX) 4 Grand H% (RHEEE). Fit, #EHEIERS X 3 MBI SR <0, [1%3]
B R THEX 3 BaEE P 04E 1 — B 1) Magnificent 31 SN, &4 WH Magnificent F3k.

HER, SHE B IRARHRMHRMNH SR ML, GE XU RETEL” SEH, WEEH.
BRPMERVNERET: miELE, RTLUMEARKEN T ERTES. BlAHE, FUER
TEEFLZNK, WATMUREX T HEMEIARANERRER, FEHa FEs Tix—A.

ANt WHELIERNIKE dynamic_cast 41%, ZREFOARE T, K9P pgigi— 32,

Superb * pm = dynamic_cast<Superb *> (pg) :

R T XFOME: 154 pg HERBRETHZSMLLD Superb *? MBT L, MIEFGENMNSE
HyHRhE, T WGE ) — gkt .

o BF, SREGHTE (pt) X% Type HEZ W Type EHAEREEFHROEY, NE
.

dynamic_cast<Type *> (pt}

WIS pt Ik h Type R Besdsst; FM, X4 0, 2.

FEFFI S 15.17 B TP, %k, BRXT 3 40%, 4% Grand, Superb 1 Magnificent, Grand
BEXT M BRY Speak ), WMHMEBEFE N TIHEHRYN. Superb X% X T — 4 REKW Say O, i
Manificent (R BH5E X TE (2 1E 154). BEEXT GetOne ) ¥, ZHMFNOIZIZ 3 F2ch K
HIRR, FERHMITHENK, REBMIEEY Grand*I84EE (GetOne() RWHE il s ). J5FF
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T RES Grand *2 % pg. #A5 €M pg AA) Speak () ¥ . BE4IXREA B, FTEMLEAES E
R AR FH i ) RO %0 82 89 Speak () WA,

for {int i = 0: 1 < 5¢ i++4)
{
pg = Getone{):
pa->Speaki{);:

EFNP 1517 rtit.cpp

£/ rttil.epp —- using the RTTI dypamic_cast operator
tinclude <iostream>

#irclude <cstdlib>

finclude <ctime>

using std::cout;

class Grand
{
private:
int held;
public:
Grandiint h = 0) : holdth) [}
virtual void Speak{) const { cout << *I am a grand class!\n®;}
virtual int Value{} const { return hold; )
bi

class Superb : public Grang
|
public:

Supacb{int h = 0} : Grand(h) |}

void Speak{) const |cout << "I am a superb class!!\n*; }

virtual veoid Say{) const

[ cout << "I hold the superb value of " << Value{) << "!\n";)

i

clazs Magnificent : public Superb
{
private:
char ch;
public:
Magnificent (int h = 0§, char ¢ = *A'}:Superbib}, chic)()
void Speak{) const {cout << "I am a magnificent class!!!\p";})
void Say{) const {cout << "1 hold the character ™ << c¢h <<
"™ and the integer " << Value{) << *!in"; )

Grand * GetOne{);

int main{}
{
std:isrand(std::time{0));
Grand * pg;
Superb * ps;
for {int i = 0: i < 5; i++)
{
pg = GetOned{);
py->Speak(y;
i1f({ ps = dynamic_cast<Superb *>(pg)}

P Py
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ps->Sayi);
)
return 0;
}

Grand * GetOne () // generate one of three kinds of objects randomly
{
Grand * p;
switch( std::rand() % 3)
[
case (: p = new Grand(std::rand() % 100);
break;
case 1: p = new Superb(std::rand() % 100);
break;
case 2: p = new Magnificent (std::rand() % 100,
'A'" + std::rand() % 26);
break;
}
return p;
}
AR, ASREFIAER) 5 XKV F Say O B3 PIh Grand 258455 e, ik, o LU dynamic_cast
BRAE TR AR T THs pg (9270 2 2 Mk Bk Superb HEF. SR % 026900 Superb 5% Magnificent, Il

AL . EXPRRIMEIL . #BATLL %A il A Say () i 3

if (ps = dynamic_cast<Superb *> (pg))
ps->Say():

class Superts

clans Grand
i :
virtial void spesk(); ::1“'"::'“'“.

r TR

class Magnificent

clans Sspert
class Grand =

v v |

wodd mayi);

P 154 Grand 26 %%

B RA MR IR0, B if KPFMY ps. R ARk, Y ps I RAER (true);
IRRTIEE SR, B pg SKIEIAIR A Grand 3%, ps MEHH 0 (false). FEFFIH 15.17 I T T
IRACHS MRV ), 720 8 T RE 2% T H IREE (e if i ) = =BT REE).

AR PP S LB RTTI, AXGAW AT, €4 T L H i o R B L, AT
RSBt i, A4 th BB ATH AR, AT, RAEBER LR KERA, W, £ Microsoft
Visual C++ 7.1 #, &4 Project/proj properties ( Jt ¥ proj £ 5 ¥k Ay L % ), B AF C/ICH+H+, &
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B ¥ & Language, 4% Enable Run-Time Type Info £ X # Yes,

REHR 1517 PRFEATERN—A, WNRTREARRY, fRELENER RTT. THE
ZREF RS

I am a superb class!!

hold the superb value of 68!

am a magnificent class!!!

held the character R and the integer 68!
am a magniflcent ciass!!!

1 hold the character D and the integer 121
1 am a magnificent class!'!!

I hold the character V and the ioteger 5%!
I am a grand ¢lass!

EAEERERE, 2% Superb 1 Magnificent MM T Say O H ik (BKBITHRH TR, HX
ZAEFFE M rand O SREFE W REH).

AL dynamic_cast IF3IM, HARMME SRR BFSPHEESNN05HHE, BLEEER
FERE T HERIE R KR SR ERN, dynamic_cast 363 REE) bad_cast WRH, ZABHERM
exception K EMKE), TRAELLH typeinfo g X . HHt, TR TEXBEHZREN. Hb g
R3] Grand ¥ & 6131 8:

tinclude <typeinfo> // for bad_cast

ot e

try
Superb & rs = dypamic_cast<Superb &> (rg):

)
catch (bad_cast &) {

B

2. typeid 3AFH4o type_info £

typeid IEFHEREGREMN TR ERTHRAAEY, T sizeof HFRHMR, TUEZHHSK.

e ¥if,

o SZRGMENHRIER.

typeid $R1{:FFIR 13 type_info X 20951/, 2k, ype_info R7EL XK typeinfol LLETH typeinfo.h)
FEXE 1K, type_info KR T ==FI=BfER. CIERTLIEAR MR RN BB T L., MM,
N8 pg KRR — P Magnificent 3%, WREXR,

typeid (Magnificent) == typeid {(*pg?

ML R bool 1 true, TN false. W pg B— 25, BIF4S3IR bad typeid . LA AN
R exception KIRAEMIRA, REL LK typeinfo P,

type_info RELMBES BN, BEE - nncO KR, ABEEE—IFHE (AXMLNTR,
HilHEXR LK), My, &Eq).

cout << "Now processing type * << typeid {*pg) .name{)<< *.\n",

27 I8 pg NN 5T MK LHFH R,

BITIEE 15.18 RS 1507 B THE. LA typeid IRAEKH name O BR BN, K. CHK
BT dynamic_cast ) virtal REAREABIRN . typeid MELF RES—F R, B UMETRENS
B BRI 26T AT . name O ALEN0R T MEAHT AT MR, S8, BEFASTLLR
typeinfo.

EFNR 1508 mi2.cpp

// rtti2.cpp -— using dynamic_cast, typeid, and type info
tinclude <iostream>

binclude <cstdlib>
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finciude <ctime>
#include <typeinfo>
using rnamespace std;

class Grand
1
private:
int hold;
public:
Grand{int h = 0} : heldih} {)
virtual void Speak() const { cout << "I am a grand class!in";)
virtual int Value() const { return hold; |

class Superbk : public Grand
{
public:
Superb{int h = 0} : Grandih) []
void Speak{) const [cout << "I am a superb class!!\n"; }
virtual void Say{} const
| cout << "I hold the superb valve of " << Value{} << "Ivp";)
[H

class Magnificent : public Superb
(
private:
char ch;
public:
Magnificent (int h = 0, char cv = "A') :3uperb (h), chicv) {}
void Speak{} const {cout << "I am a magnificent class!!!\n";)
void Sayt) const {cout << "I hold the character " << ¢h <<
" and the integer " << Value{) << *!\p"; }
[H

Grand * GetOnel():
int main{}
|
srandftime{d));
Grand * pg;
Superb * ps;
for fint 1 = 0; 1 < S5; i++}
{
P9 = GetOne(};
cout << "Now processing type " << typeid{*pg}.name(} << ".\n";
pg->Speak(};
if( ps = dynamic_cast<Superb *»(pg))
ps—>»Sayi);
tf {typeid{Magnificent) == typeid(*pg))
cout << "Yes, you're really magnificent.\n®;
]

return Q;

Grand * GetOnel)
{
Grand * p;
switch{ rand{) % 3)
{
case O: p = new Grandirand{} % 100);
break;
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case 1: p = new Superbirand(} % 100);

break;

case 2: p = new Magnificent{rand() % 100, 'A' + rand{} % 26);
break:

|

return p;

b

BIVER 1508 P RFNET RN T.
Now processing type Magniticent.

I am a magnificent class!!!

I held the character P and the integer 52!
Yes. you're really magnificent,

Now processing type Superh.

I am a superb class!

I hold the superb value of 37!

Nenw processing type Grand.

I am a grand class!

Now processing type Superb.

I am a superb clasgs!

I hold the Superb vaine of 18!

New processing type Grand.

I am a grand class!

HHT TR SRETEREFORL SRR, BAEHH and () REEAR,

3. 3% M RTTI 694F
CHRHEWE RTTI HLIRERE, AN RTTI R4, ASBRFARETONENSES T

WA E . IXEARIHER RITIM S, MAEH— FREBRmsmEsR.

IHETETHE R 1517 MO FEH:
Grand * pg:
Superb * ps;
for fint 1 = 0: 0 < B: i++7
i
py = Getonel):
pg->Speaki};:
if {ps = dynamic_cast<Superb *> {(pg))
ps-=3ayi{l:
]

LB FE dynamic_cast B RS, WA ypeid. B FRRBERRS Y.
Grand ¥ py:
Superk * pa:
Magnificent * pm;
for (int i = 0; i < 5¢ i++}
(
pg = GetOna():
if {typeid (Magnificent) == typeid (*pg)}
i
pm = {(Magnificent *! pg:
pm->Speak ()
pm->3ayil;
}
else 1f (Lypeid (Superb! == typeid (¥pg}}
1
ps = (Superb *] po:
ps->»5Speaki):
ps->3ay{):
I
else
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pa-»Speak{):
1

ERABERANERRNESRE. Bk, MERABEES M LEETENRE. fin, KRR, ©
MM Magnificent 5 E — 4 Insufferable 25, TI/EH EH E X T Speak O M Say O . R typeid K ETRHHN
PR, BN for IR, #M—HH else if, EEXEMBAERIRE. B

pg->3peak(}:
iEHFATA M Grand R4 RAE, &

if (ps = dynamic_cast<Superb *» {pgh)
ps->Say(}:

& TBH M Superb #4132,
BR: wRABRATEY ifelse FORFTFHEMT typeid, NEXERATFTLERANE L

dynamic_cast..

15.5 R B3R IRTEEF

{i C+IFIRIE A Bjarne Stroustrup HR, Cif 5 PHLABHBRETRIRE. F, &F FEH

struct Data

{
double data(Z00];

}:

struct Junk
{
int junk(104]:
}s
LData d = 12.5233, 3.5e-19, 20.2e32};
char * pch = (char *) (&d):  // type cast #1 - convert to string
char ch = char lid) // type cast k2 - convert address to a char
Junk * p3 = {Junk *) {&d); /f type cast #3 - convert to Junk pointer

B, LR 3 FFRERD, B-HEEX? RERAR, FWNENHRE—-IREEXMN. HiKk
i3 MBI R ATE? A CBsW, MRV

XM FRAHAREBIRS, Stroustrop REUMIAGRE, B HRHI AT IBR S, Hifin 4 LR
TERF, MR R RE M.

® dynamic_cast;

® const_cast;

® static_cast;

® reinterpret_cast,

HTLURIE B 0% -MEAHIREY, MAREHEAARBESHR. XIEH TRTRARSRNKRA,
FLmiPRESRARTHT IRESRITHREWS.

dynamic_cast R{EFFUEAFNEAGBIT . MinE 2, B High M Low 1%, 1 ph # pl A28
7 %1% High *$0 Low *, WH{¥ % Low & High MTF i &3 (HEREE) ®, B4,

pl = dynamic_cast<Low *> ph;
A¥g-A Low*iB6HRRE pl: BN, XBWHZIEBIE pl. BX, ZBEFHOEET,

dynamic_cast<type-name:> {expression}

EREFRARR, HRRSERERGHPRTH LR (BT o X5, HROEDEBL TS
), A AR .
const_cast WIEFHAFHRITRA —MWMBMLRER, PHTHEN const B volatile, L AIEL
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dynamic_cast ¥ £ FFiBE];

*)

CONSt_cast<type-name> Lexpression)
WRBRIMH A AR SN, N ERRPEEE . RN, BT const B volatile $51E (HEK
BILLAR[REISE, type_name il expression (ARG AR, B KB High 7 Low 22,

High bar;
conat High * pbar = gbar;

High * pb = const_cast<High *> {pbar}; // valid
const Low * pl = const_cast<const Low *> {pbar); £/ invalid

B RRIEBAE M b ROA DT TS bar AT REATIEH SHER const bR . B KRIER

RAREN. B EEB ik # 255K const High *2 % const Low *.

M.

REZRFAHRERR, HRETEFEIRE M, CSEXBSHNEREE, TEHIXRETLEX
ERFESE T, ATLMIXAMER Y Y const, HERBBHEHIMIE, £/ const_cast. Xial LUt

ARSI, 0 il AT AR R B K Y,

High bar:

const High * pbar = &bar:

High * pb = {(High *)} {pbar}: // wvalid

Low * pl = (Low *) (pbar); // also walid

thFRBRES T RE R R PRI AR R NS BIFIE, BEIL@ A const_cast |IERFE RS,
const_cast NREAAEN. BT LB XIRI —MERERE, BB const ML RRTHER. FEAEE

15.19 Fty 787 B S0 40 8 AR T3~ o5

EFH 15.19 constcast.opp

£/ constcast,opp -- using const cast<s
finclude <iostreams

using std:i:cout:

using std::endl;

void change tconst int * pt. int nk

ink maini)

{
int popl = 38383
const int pop? = 2000:

cout << "popl, pop2: " << popl << ", " << pop2 << endl:
change (gpopl. -1)
change {&popz. =1h
oout << "popl. pop2: M << popl << ". " <4< popd << endl:

return 0:
i

void change (censt int * pt. int a)
i
int * po:
if in < @)
{
pc = const_cast<int *> (ptl:
*pe o= 100:
}
)

const_cast B {EAF T CLMER const int* pt ®F5) const, B %RIFREMEIET change () PHIE )
*po o= 100:
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8 H T pop2 #AEA Y const, HLIF R0l BEsE E AT, WTENEHATT:

popl. pop2: 38383, 2000

popl. pop2: 100. 2000

MeaTLleniE. Al change OB, B3 T popl, EHAH B pop2 (X BHHMMRITERL R pop2 #—
A B N, FAE MR pe, BIEWMGTEEHET. CHHARAEISE, EIXFERT, ERITHRTRHEHED.

static_cast B 1E R )% 5 HoAh K RS W (E TFH F):

static_cagt < type-name > {expression)

L= type_name o] ¥ 5 sUF5 4 expression BB I 2E RYBR expression AT #EEE FF5 X type_name BT & it
FAR, EREESREEEN, FUHHE. BT High £ Low HEX, Pond B—AEXEIE, WM
High 3| Low #45#. M Low ¥l High f4 R8BS HEM, TIM Low £ Pond ¥ 2R f0ifF

High bar:

Low blow:

Righ * ph = static_cast<High *> {gblow) ; /f valid upcast

Low * pl = static_cast<Low *> (ghar) ; // valid downeast

Pond * pmer = static_cast<Pond *> {4¢blow}: // invalid. Pond unrelated

MR SEA, R R LR R T, TR MR MR RTRE BB A R, AR
AT RARREROMER T, BELEET. B TEABTRESR, @OLGHTR - F KRR %,
Bl (% F static_cast KT FERESEN.

B, @TRAUHTREESR, WEERTUIEER AR, FFUIETLA static_cast HBERISE 9 4
BE{H, R, PTLUAER] static_cast ¥ double $#:% int. 35 float $£4% 3% long DL R M A& Sh¥{E S He.

reinterpret_cast #1E A T RAEGRFERER . ©FAIFME const, BEHITHSAERIERE.
HINTT R — B TR, S AERIRIE, 8 reinterpret_cast ¥ 4F 7 aS LU AL AZ 1T
MIBREE TAF. ZRIFHMaES B3 HEE,

reinterpret_cast < type-pame > lexpression}

R AN

struct dat {short a: short bl;

long value = (xA224B118:

dat * pd = reinterpret cast< dat *» {§value) :
cout << pd-»a:  // display first 2 bytes of value

B, RERERER T RBRTFEROEBREHEAR, RRABEY. o, FAABE IBM #55
ERPAR M RE T Macintosh B, B AP RAFHEE FHER T W HNERBR M.

. reinterprete_cast BAER AL MBS, P, TGS H IR 0 B LIZEtERE
RAMIBE, BRSSO T BT SR, S— P RER, TR RS0 JEs 4,
R2ZIRER-

ECHeh, BBARERMERIRG. £5 . ATLBIT RSB PITHEE, L —m s,
4N static_cast 8 reinterpret_cast /52 const_cast, {BRASMITH M. FH, TRATEIEEE.

char ch = char {&d}; // type cast #2 - convert address to a char

GCETVRRIE, BE CH+PBETAE, EHMTABH C++£M, char BAEA AN, REH
kiR
XERMAEAEN, WREHBENBEBUZZ, TOUEHCIES,

15.6 K&

RITEHESHRFRERENEO . FALURRRRN. KRR R RS T, &
FEEWOLT, WIRERBEREAENAEY, BESAERRNTEEANANF, UERLES KT,

MERRIEHMRTENNL, EHFHTRIGIHNSTE, NLWEMYE, BRURAFTEONA
BB
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CHREIGIH A RBENRERY, OAESME. VO KNE, BET—HABRHAR. IRRE
B HARITH RS BERRREATLAIRD catch . catch JRIEIRIE vy ASH, HWKEE, HiE
S S E QR BB R T oy 1 IXREEFE AT catch P R{CHS., X84 i EIAR ok =) 8
HEIEREE. HMUESRENFEE, RERERAEHAMEORSEREUMEESIE. BRTUEERE
B, HEERBEPAIRIIRATE. XEHREEE (RFRAK catch HPMRE) ERIMEA T
#ZiLRF, BARE (RS RERALENRE) ik,

RTTI GZITHrERREE L) U BRI N R 2R, dynamic_cast B{ER R TSR L35k
F oy BRIR, HYEREEBAT U ZSMBBERN. Typeid BEREFE—1 type_info #HH. FTLL
P typeid LR EIHEEAT LS, BABSEXM SR T HIEM IR, TRER type_info WR W H FHBETF
HBREME B

LR EIAE L, dynamic_cast. static_cast. const_cast F reinterpret_cast $R{E T B4, FaPu
12 RI$E 3,

15.7 H 3 A

1. FEEIRGRERH T L8iR?
a

class snap |
friend clasp:

b

class clasp [ ... I

b.
class cuff |
public:
vodld sodp (mell 80§ ...}

}:
class muff [
friend void cuff::snip (muff £);

}:

c.
class muff |
friend void cuff::snip {muff &k

):
class cuff |
public:
void snip (muff &) { ... )

}:
2. DRAETWAR AT RRTHSE, SEBAR—MELBOAEEER, X B OHNIR
BREAMEKL MEARGESRALEBRATE? HREREE,
3. FHANKEXRBEPOIREES 4 RE?
¢lass Riba
(
private;
class Sauce
{
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int soy:
int sugar:
public:
Sauce (int sl, int s2): soy (81}, sugar (s2) { )

)
e
4. throw 7 return 2 {8 F9X BT ?

5. MEF - DMARFRELBRERGRERBIRGH, WRHEA 24N KR catch 32

6. X TA%5E LB Grand, Superb F Magnificent 3, 5% pg % Grand *ig5, B H PR LK
RUYHLEERRE TS 7 ps 2 Superd *Het, I TEM MCBHMAT A 4KA?

if (pg = dynamic_cast<Superb *» {pg))
ps-»sayf{}: // zcampla #1

if (typeid (*pg} == typeid (Superb}}
({Superb *) pg) ->say(}: // sample #2

7. static_cast AT Y dynamic_cast BEFEH 4 TE?
15.8 4RI

2 Tv 0 Remote 254540 T ¥4

iLEMNE A XK.

£ Remote KPEIM—MRETRER, ERR R BITRELATEMEIT 2 OsER.

7F Remote PHIN-—4 B THRMHIE.

T Tv RPFEM—A 3 Remote hFTRE BT IRM Y%, HHFENNY TV HTFITHREN A 8

B 0 o @ -

iZ1T,

WS — P PEFERN ISR

2. BERFEP 1511, EFRR KRR N L T HE<stdexcept>$R L logic_error 383 4 1 sie iy 2k,
ik 81 what () 773 8530 55 o6 5 S R0 19 B O 14 o FEMBET RN S, TR & L8 what) i,

3. RANE) MBS 28R, R BR A~ PN KR L TR TRM logic_error {4
Xy HERBEIBEE. BPEENRE RN WEXBEURRHREL. BFHERA—A catch
HORWHEELRE, Hpir- AR EREREM RO RE B FEEHR SR,

4. HIFHR 15.16 £ ay SEHMERFEA catch 2, LIBHIR nbad_index B& SR H label val()
BRI, D oy i?U’E‘qﬁR‘[EFE“’I\ catch 32, & H RTTI kM E S EHEH label_val () .
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ﬁ‘* ey
auw_lﬁ'ﬁﬁo ' 14 i3 S St mqYL:
A& (STL ), s o '

B A,

#EXKE.

F st £ ( functors ).

STL H .

e -
e oo o 0 0 o i

FHOLRET CHAERMK BAR, ZREHEH—MRKABEIHE of LA A SRS 08, XIE
REFEMARZM. GREM CHH0E, th —HER CHFEANMN. flin, %8RI
ostream X IFIMIAARLI A, AFAG LM ERNRE, SIS HE TETRRE.

AN AL string 2, ARRFERAMIHEE: WG4 auto_prr, TR “EAERE " BURE,
WA HAMEANGEERS: RGN BREREE (STL), B 4H TAE &R AR R RBIR . STL #
R T FhoB R R B —— il AR R (generic programming ) .

16.1 string &

R R AR W AL B T4 B . C W 7E string.h (7E C++1, 4 cstring) PHRUL T —RFUH 7R
s, REEWN CHEILGHEFHBRMT HOMAE, B4 ENHT ANSIISO C++ string H; 1
12 FEEIE T —DAKM String 28, LUEBIEIFR R 7 RAI AL S m.

string 28 J& i1 3k CF string S EFI (FERK, Sk 30 string.h 1 cstring SR C- KUK 7 17 H AT B4
(9 C FEFAF o, (B I string 26). BRHAA, XRETAEEHABTED, 1 string KEE K
Wik, HPhaBTHETHERE ATHEFRERAER. SHFEHR. WRFHRMYE &
CEMNERBEFULA TEFHRPAERTFTEN FEHROTAS. MfFZ, sting BEEHA
HIRE.

16.1.1 HMIEFH R

ek A string IAE R, HEIE, XM TENE, REEMOANEZ R, AW T TFRIEENSR.
FEFFIt R 16.1 ] T string (4% 6 MUERE FRF ctor, XREL CHHMERBMEE). £ 16.1
IR P v (PR 0 ML 1R S AR 7 oy il o . R0 PR 0 8 ol R B AT T WAk, EDVBGEE T IR —
string S5 [ REBURRTGE basic_string<char>{]—/ typedef, RN 4BE T 5 AFEEAENSYE GXRELR
TG AR F R itig). size type & HOBI T KB EEY, eI sring 58 M. sring 44
string::npos SE XA FA BB RKE, WEAERNS int MBAM. 54, BEFEHSS NBTS
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Cnull-byte-terminated string) KRR T FHFERPFE R E— KK C FHE,

2FMA 161 strlcpp

Jf stri.cpp -- introducing the string class

tinclude <iostream>
#include <string»
/f using string constructors

int main{}
{
using namespace std:

string one ("Lottery Winner! "X /7 ctor #1

cout << one << endl:
string two (20, "$')
cout << two << endl:
string three (one):
cout << three << endi:
one += " Jops'™

cout << one << endl;
two = "Sorry! That was*®;
three[0]) = "P';
string four;

four = two + three:
cout << four << endl;

/7 overloaded <<
/i ctor #2

// ctor 43

/1 overloaded +=

// ctor #4
{7/ overloaded +, =

char alls[] = "All's well that enda well™:

string five (alls. 200 f7 ctor #5
cout << five << "!'\n";
string six (alls+6, alls + i0): /i ctor #6

cout << six << ", ™;

string seven (4five[6), efive(10]); /{ ctor #6 again

cout << seven << "...\n"™:

return 0:
I
% i6.1 string 2EAMYH 2K
Higm 2
string (const char * £) ¥ swing MR VI%ELY 5 B @) NBTS

atring (size_typen. chare)

DAY o AR string BB, HEGHTEBENBILIER

string (const string & sir. string size_type
n=nps)

4 string MR FGIL AR oor P AR pos FMBELRIGFER, BT pos FFE
M FH

string () o — RN sting MR, KABO
string (const char * &, size_typen) $¥ string X S0 « WEK NBTS F30 » 5%, BT NBTS &8
template<class ler> # string 3 BIFGAL W E Fl(begin, endlNEITFH. b begin A end (95T HRLLIR

string Clier begin, {ter end)

t, ATHRECR. REQHE begin TF, HFEHE end

BEIFWR 1610 TRFEEAT ER=BER, SR 2HERMBS — EHE0EE. BRH-
BERATH - THERA S — 2R ERN<METRTET sring W% TROY[ EFAT

W EIF RSP HETEF

AW HEAX string KRR LHAAKE 16,1 F69 ctor #6 (& CHF, cror 1560 £ Mt Bl ),
TEREFRE 161 FERFAMNY:

Lottery Winper!
$5554553555555555585
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Lottery Winper!

Loteery Winner! Qops!

Sorry! That was Pottery Winner!
All's well that ends!

well, well...

12 A-#L00

FAFFH L 16,1 PROFEFE R T 71 LU string SR FIRIL L FIRA C-ARE TR, REEMERK
< EFEEETRE:

string one {"Lottery Winner! *): /{ ctor #1

cout << ane << endl: // overloaded <<

He R RO o MOH string X3 % owo WIGL Y 20 DS TEFHERN TS,

string Lwo (20, *S') : /¢ cror k2

B HE oK O string 33 R three 14546 string 338 one:

string three {one) ; // ctor 2

BENO=BHETHETRS “Oops!” MM EFH one BISTH:

ane += " Oopsin”: /f overloaded +=

RRRE A CRETHERME-—A suring M BAEE. Fif+=SEREERER, LUELSHID
string M BAR AT

one += two: /¢ append a string object (not in program)

one += '! *. // append a type char value (not in program)

bIFE, =B R ER, LUEETL string W&, C-RBE T B3 char (RS string A%

two = "Sorry! That was": // assign a C-style string

two = one: // assign a string object (not in program}

two = *27; // assign a char value (not in program)

FHRAET CRQE 12 F69 Swing WHTBHE) 18 7T LA BT A FRER T string 0 8 PIE4
thres[0] = 'P';

B B d - - LUSar s KT M EN 225 8.

strving four: /f ctor M

four = two + three; /7 overloaded +. =

B2 TR E R T — Ml string M8, RS FHERN-BRERBTRGT S four.
IEWATFRE, HREFEREFA N RERA SR suing 8. ZRETHERER, LUES - MREK
AFLLAE string 4%, C-RUR F 7788 5% char 1.

05 MYPERBH - CREEHRD I EBEISER, HIOBNSHETERHE D2,

char allsf) = "All'z well that ends well*:
string five (alls. 20} : /f ctor 45

MM AT R, X8 BRI 20 N FE (“All's well that ends”) R FIREIL five 8. EINE 16.1 819,
MRFHYBIT C-RREEHENKE, BHEHERKENES. FUELEOHTD, mEH 40 £
20, BB 1S MEAFHEEFP five AR PBERBISHTTPOIT EHE “ All's well that ends
well” SHEMPEE S FRF).

BoMUERKA MRS

template<class Iter> string (Iter begin, Iter end) :

begin M end Y& R IEH I, 5B R EPBH MK GER, begin il end AT REE — T S HTF STL
TR ALIREE) . MR RO AER begin 7 end IR G R 2 BI0E, A string M RIEITHEEL. [begin,
end) REABFF, BOREFEEE begin, BREHE end ZHAIRMAL. BARK, end HRABEHNBE—4
BRI - MiE. w5 FEeE«:

string six (alls+6. alls + 107 ; // cror #6

-8 BHS THREE, BTLL alls + 6 70 alls +10 188 4B char *, Bk IR, 3R char *
B Mer. 3 M BBIEIHA alls FHE 1w, BoABKIEABE—4 well SEHZH. Bit, six J§
WVNRILG TR “well”. B 16.1 LB T % Havk R 200 T 4 JERE,
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L SR iy

M 16,1 EFIX AN string Haifh oh 4

A7l PR3/ s o K X AR AL 5 — 4 string X (RBEK five) ) —#BAWE, WT i
AT

string seven (five + 6, five + 10) :

REET, W84 ORETE4A%5) AREEFERN S, Kt five ARAEH, BrLl five + 6 2
WA Ak, five[61/2 A char {1, FTLA&five[612 —Huhik, PRIl MR B — B H

string seven (&five[6]. &five[10]) ; // ctor #6 again
16.1.2 string 254@

A, RAHER S AR, Al A AT . M C-RUS R R, A3 A
char info[100];

cin >> info; // read a word
cin.getline (info, 100) ; // read a line, discard \n
cin.get (info, 100) ; // read a line, leave \n in queue

% T string X%, FRR T A
string stuff;
cin >> stuff; // read a word

getline(cin, stuff); // read a line, discard \n

BIANREA) getline O #8F — 0T R 240, F 4R 2 A6 FH B A 7 7 kot s S\ i 7 -

cin.getline(info, 100, ':'); //read up to :, discard :

"getline (stuff, ':"); //read up to :, discard :

fEShfE b, SNz mE FEEX BT, string BAK) getline () ¥ B 2 8% H #x string SR KAD, 2
R G 7l S\ P 745«

char fname[10];

string lname;

cin >> fname; // could be a problem if input size > 9 characters

cin »> lname; // can read a very, very long word

cin.getline (fname, 10); // may truncate input

getline(cin, fname); // no truncation

11 2h K A /MR ThAE L string BEAH getline () A5 E R 5 I 2 DA Z MU B 5

PEBEVHH7 I 0 — /N X SHR , EER C- IR <7 65 8 1) o MO istream 5119 J5 %, T string RS HCT (M 3K
KRR T C-RA PR A, cin RS Tt T string WHEMA, cin B—MRESKORHE. X
FE  T>> TR, R R BOE R S A0S, X — A Bifi 5 W

cin.operator>> (fname) ; // ostream class method
operator>>(cin, lname); // regular function

TFHESEHEAMES—F string AR IEATRTEFE A, PRI B DTS ER string HK/, 25
WAULAS. {Bihfrfe RG] P RERRR string MBMBA SR, BR Rk string:npos HisE. Xl
RS unsigned int (i, PR THIEASEEMA, IXARMREEORE): B RESAERERA SN2
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ERE B A string MBS, IXATHERCYIREIREE. BRI ERAESTLFRMAITER.

string MY gedine O BEABATEN FF. M EAEE R sring . HERETH 3 MR —

o HANAR, EXFMERT . WA coit R ITE ., IXEKE A il O D eof ) FI-EE] wue,

o BHAFER (BN, EXHERT, B RERMSARPME, BIFES.

o ERNRMFHREER X AFHE (string:npes T SRR FEEHRPENR—), EXFEHENR
¥ HRES ALY failbit, X PR HH: fail O 45819 true.

WMANH BT - PMRTRAE, AFEERNSRRE. EX1REP. QMBITHAREFHIRE cobit
FHEE RMANARRNHERE Gibit 5%, HEHIRAAKE CuERSEE MiEiEE badbit #
1788, -DINGFIN L goodbit 2. 317 SFBEEAHIHEX — .

string B &) operator>> () RERIT A 5L, RRTREENR, HABHTAFHHBELETEA
BAFIT, TIARAHRER, HIBAFRAFHHERER. TOFHROESE. RITFOREY, B
Wi, R EE DS EOR WM isspace O i, HRXOEE tre BIF71-

APAHHE L MERE string MAEH. D TAT string M RLOMABKEHBAR, G iRATH4
B, Bittal ERERA LIRS . BERE 162 2—MATHPERFHEOGEEN, ©
BREXHFPREMESFRIBOEZES, FHFRABED BN getine ) HiE. BE, BRFERPHFGT
Nms, BrEFH5—17.

BN 16.2 stfilecpp

/¢ srefile,cpp -- read strings from a file
tinclude <iostream>
tincloude <fstream>»
tinclude <string>
finclude <cstdlib>
int maini}
|
using namespace std;
ifstream fin;
fin.open{"taobuy.txc");
if {fin.is_open() == false}
(
cerr << ™Can't open file. Bye.\n";
exit(EKIT_PAILURE]:
]
string item;
int count = 0;

getline(fin, item, *:');

while (fin) // while input is good

{
++count; .
cout << count <<"; " << item << endl;
getline{fin, item,':');

t

cout << "Donpelyn":

fin.close();

return 0;

H

NI R 3 tobuy.ba FAE

sardines:chocolate ice cream:pop corn:leeks:
cottage cheeserolive pil:butter:tofu:

BE, HTRFRERNIAS, HELRETITRFRTETAFEN SRS, SHDARG
SRMIMEBE . f Windows/DOS REF, C-PLHEFHHE PSS X RN T — BT

fin.open (*C:\\CPP\\Progs\\tobuy.txt"}; // file = C1\CPP\Progs\tobuy. txt
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FmREFHES 16.2 PEFA -

: sardines

chocolate ice cream
pop corn

leaks

[ R R

cottage cheese
6: olive oil
7: butter

B: tofu

4

Done
R EEITRTFEE, RITHHENENTR. BITH buyot PE—ITRRIEIT RSN
WA “cotiage cheese” MIFRHPMB—IFH. R, BTRREBITHRE O MIATRHEPEHNE.

16.1.3 ERFHSH

AR, CHEMETUERTETARNE sring 3R, BF sring HRIKNE. H80EIERM N
string XF &P, 45 string % K DL BB string HSOEEARR. BRI 4, iBREMEA 207

WAL FHRE, String WRHEH 6 MR BREFHHT T ER. 0 RENBHFFEH D, —i 3
A AR BAEATE. WATEEMN D TEE. DRVIBEEFIETIN ASCH B, M8 A FASs
f MAEFHEITIEER. S TEPERBES SUSHFRBER, DERBE string 31 % 5 5

A string M B, C-RM FRHEFITHE, HEEBE C-RIEF RSB S string W R HT 4.
string snakel ("cobra®} .
string snake? ("ecoral®) ;

char snake3[20] = "anaconda™:

if isnakel < snake 2) // operator< (const string &. const string &)
if {spakel == snake3!} // operator== (const string &. conat char *)
if tsnaked !'= snake2) !/ operator!= (const char *. const string &)

WA SRR R AE. size O 71 length () F 5 I AR L 56 28 2 R0

if isnakel.length({)=e spake?.size(})
cout << "Both strings have the same length,ip"

At AP R ARARRBIE SN2 length () FE 5 3 B8 SR A 1 string %, T size () MR HRH
STL FETETFINR.

HELZHARM T REFH S PEREENTERBRER. £ 162 EMBET find O i 4 5
A. WIEIRTA, sting :npos RFEHFFMIBATHN, BERTRE m REGS long & KHU{A.

#16.2 WA ind () Ik
H R Hi

size_type find (const string & str. MF R pos R MITHG . B TR . MBHREA, W358 {0 12 2 4 2 o 2 o T
size_type pos =0) const HETHOKT: B0, EH sring :: npos
size_type find (const char * 5. MNFREE pos IR Fth. BRTFZHS s. MBHBT, LURACEIE R Shd T prdat 1)
size_type pos = 0} const HETHOEI: FW. &l string :: npos
size_type find (const char * 5, MFHFRE pos LB, B s B8 » A SHAROTERE, WERT, & ) i
size_type pos = 0, size_typen) TYHBHRHAHE S FTHORS. 50, &0 string ;: npos
size_type find ( char ch. MFHF RO pos (LRITYS, BHRFH ch. MBHLT), MRl 1 R A R,
size_type pos =0} const W, 35 string :: epos
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string FECHE I T 4B XM H4E: find () . find_first_of (} . find_last_of () . find_first_not_of ) 1 find_last_
not_of (), EA 1T B K LT find O HEHEL. find ) FEERFF AP RLF G —WHRAAL
B: find first_of O HEEERPHERBHE DT A - FEHFERBRHEEE. R, ER;

int where = snakel.find first_of ("hark") :

B ¢ 77 cobra " R B0 BCAIEF] 30, B XS hark”F B 1 F BT cobra” B IR B B . find_last_of ()
HEMDRESIER, QAREEROEBRE —KBROER. Bit, B9

int where = snakel.last first_of ("hark") :

B a 7t “cobra” PHMIE. find_first_not_of ) HEEFHBRPERE I TABASHESRINER.
ESHL:

int where = snakel.find first not_of {"hark") :

BB ¢ 7L “cobra” PR, R “hark” P &AE ¢ EXEBRBENEI P, BEE TR find_last_not of O .

IEHR B HALRTTiE, XET5k 2 IR — 1 E B A Hangman $HFH8, I8 - RFiM A
BT - streing M REAT. AEMILEE D RE, EANNEENTR. WREE 6 k. KER
W ERFER ind) RERRERFAHM, ERA+=REFUR A string W BRI RILF I 2
W AWRIFEHER G, RGBT - RE, RKESEBNBRANRE,. BATHNREET. BF
BTN, BRETFHERENOEFH. BEES 163 Pl TXEFRLE,

12/ ME 16.3  hangman.cpp

// hangman.cpp -- some string methods

#include <iostream>

tinolude <stringz

tinclude <cstdlib>

tinclude <ctime>

tinclude <cotype>

using std::string:

const int HUM = 26:

const string wordlist(HMUM] = {"apiary", *"beetle™, “"cereal".
"danger". "ensign®. "florid", "garage™, "health", "insult".
"jackal”. "keeper". "loaner", "manage". "nonce", “onset®,
"plaid"”s "quilt". "remote", "stolid", “train". "useful",
"valid". "whence". “xenon". "yearn". "zippy*}:

int maint)

1
using std::cout;
nsing std::cin;
using std:rtolower:
using std::endl;

std::srand (std::time (0)):
char play:
cout << "Will you play a word game? <y/n> ",
cin »>» play:
play = tolower (playl;
while (play == 'y*}
i
string target = wordlist[std::randi}% HUM]:
int length = target.length{}):
string attempt {length, '-*i;
atring badchars:
int guesses = b
cout << "Guess my secret word, It has " << length
<< " letters, and you guessin®
<< "one letter at a time. You get " << guesses
<< " wrong guesses.\n™
cout << "Your word: " << attempt << endl:
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while (guesses > 0 && attempt !'= target)
i
char letter:
cont << "Guess a letter: ™;
cin »>> letter;
if (badchars.find (letter} != string ::npos
|| attempt.find (letter) != string ::npos)

cout << "You already quessed that. Try again.\n":
conkinue:
t
int loc = target.find i{letter):
if tloc == string ::npos)
{
cout << "Oh. bad guess!'in®;
-~guesses:
badchars += letter: // add to string

cout << "Good guess!in™:
attempt [loc]=ietter:
/{ check if letter appears again
loc = target.find (letter, loc + L)
while (loc != string ::npos)
{
attempt [loc]=letter:
loc = target.find {letter, loc + 1k

)
cout << "Your word: " << attempt << enpdl:
if latcempt '= target)
{
if lhadchars. length (1> 0)
cout << “Bad choices: ™ << badchars << endl;
cout << guesses << " bad guesses leftin";

}
if {guesses > Q)
cout << "That's right!in™;
else
cout << “Sorry, the word is " << target << ".\n":

cout << "Will you play another? <y/n> ™
cin >»> play:
play = tolower (play);

cout << "Bye\n";

raturn 0:
t

HIFER 163 PREMETRALOT.

Will you play a word game? <y/n> ¥

Guess my secret word. It has 6 letters. and you guess
one letter at a time. You get 6 wrong guesses.

Your word: ------

Guess a letter: e

Ohy bad guess!
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,

bl

Your word: ---—=--
Bad choices: e

53 bad guesses left
Guess a letter: a
Good guess!

Your word: a--a--
Bad choices: e

5 bad guesses left
Guess a letter: t
Oh+ bad guess!
Your word:; a--a--
Bad choices: et

4 bad guesses left
Guess a letter: ¢
Good guess!

Your word: a--ar-
Bad choices: et

4 bad guesses left
Guess a letter: y
Good guess!

Your word: a--ary
Bad choices: et

4 had guesses left
Miess a latter: i
Good guess!

Your word: a-iary
Bad choices: et

4 bad guesses left
Guess a leatter: p
Good guess!

Your word: apiary
That's right!

Will you play another? <y/n> n
Bye

AR
ERAHR 1635, BFXRBEGRER, ERATURIHSBET BB S E/E

while {guesses > 0 && attempt != target}

L3t C-PlLEs S 848 A steemp O A0 HG, IXHERIPL,
ZHFEA find O ERBEGFUWATEI RN FR. WRE, MTEART badchars /S CFE)
BEAMLTF attempt F1FE CFX) &,

if {badchars,find (letter? !'= string::npos
|1 attempt.find {letter) != string::npos)

npos R string BMBERR, CHER sring WERTHENBXTERSE. BFEIIMN 0 Fh, F
WBRAMERSER L, BRTUEHEREREEERIPHRERS.
ERFRA T AR BT, =REFONEN ERR KGR BEE 2O D,

badchars += letter; // append a char to a string object

ZRF RGO RS ER RS HN T HRER FRBRNER &P .

int loc = target.find {letter? :

R loc B—MEREME, WALK RS SR REERFHROENGE:

attempt [loc]=letter:

A, AT FHERRANRATTRBAE R, FURFLA—E4TRE, ZBFEAT find)

HRATEEH, ZBRTUREATHRH ANBRFBER. BYTREERLT loc LW, HUT
e IRRFNM loct] FFEG. while BRGRR~H#ITFE, ABRTEZERRIE. 0E loc R TFERH

i,

MEH find O R ERINEFH.

/f check if letter appears again
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loc = target.find (letter: loc + 1)
while (loc '» string..npos?
{

attempt {loc)=letter;

loc = target.find (letter. loc + 13
]

16.1.4 string FEHR T MELETHRE

string FER St T IF B HARM TR, BETHTEDENRY: WRFHRHEIHLBNE. H—
MTERBHBAIRERNERRS - FRPNBIEREBAEF . HHIREN BT 8 S PR FR
HPRBIE. - FRBOBLELBARTER P EREOETHSBATRTR. AFHH
HERBFFHE B AFERPHARNFERNR A FEES. TRBIETBOAN. XBRHK
WK EWHHEER, UEEGRN MR C-RETHEN string MR MR F BERNTBT string &
I R

BERE ASHAE A DK ERFER 1631, §SAERFE-IFERNAFTHRBIGRE
framg? NI CANFRHEmA RAVASMATFITRERSAT. Bk, AIfEREsmR— B
Fro, FHRERMAEEHBFRATRTP. WRNTRBRZHOBRIE, REBEFE, BRIRES C+
LM DL FHEREAFR, BFFERETHAPRE. RN, MRFFSTHEL, 8T
WTFERIK D, BFERE—P KPR ERBEOFHAFR, CURERSAE AR, 8 e T
MWFFHR. Jrik capacity O B EI 61 BUR A BRI KD, T reserve () kil 5 BERE R K 1 T3k
MRMEE. BFHER 164 B—MERXEHEMEH.

IEENP 164 si2epp

i BLrZ.cpp —- capacity{) and ressrvel)

finclude <iostream>

#include <string>

int main{}

|
using namespace std;
string empby;
string small = "bit";
string larger = "Elephants are a girl's best fried”;
cout << "Sizes:in";
cout << "\tempty: " << empty.size{) << endl;
cout << "Wtsmall: " << small.size() << endl;
cout << "itlarger: " << larger.size(l << endl;
cout << "Capacities:\n™;
cout << "\tempty: " << empty.capacity{) << endl;
count << "\tsmall: " << small,capacity() << endl;
cout << "itlarger: * << larger.capacity() << endl;
empty.reserve {50} ;
cout <4 TCapacity afver empty.reserve{SQy: "

<< empty.capacityi) << endl:

return 0;

}
TR ERRMS Cr+EIE, BFER 164 FEFORIE:

Sizes:
enpty: 0
small: 3
larger: 34
Capacities:
enpty: 15
small: 15
larger: 47
Capacity after empty.reserve(50): 63
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AR, ZEACARENEERD 15 0FRH,. ZHREEERE (16 BREED b 1. HAETIWETREMH
ENEliopT:

I RIGH string MR EFE C-RBFRE, ZMFTHE? FH0, GAERTH—AH 2R EME string
X B

string filename;

cout << "Enter file name: *

cin x> filename;
ofstream fout;

FEMR, open(H BERER 1 CRHUTFHEENBR: TENR, c_seQHEEE— A
C-FUS R B MIEH, % C-RIEFHBNAZE T WA c_su( 5N siring HRMA. BT LU
P

fout.open{filename.c_strci)};

B C ERLMER string W&

TOME R E R o= =R R LA string 8. Rif, AFEKALT, = RASRTNEILENHEK
FRPBRELPRAE, BF, LEBAFHSLTRENRESXIB, Wi, BATHREM 20K
AHTRABRATICR, BAFRABSIB TS FERTLME, EAFE 163 655 SRR Y
ANBRBEIAEM, TREAF S —ARH. RE CABRBRT swicnp O 8_smicmp ) B, fBPITH
BAXPEMLR (R, BBHRET C A, BAR-LHBEA), Bit ok DU ERBE,
B S M- IUE N |

tinclude <cstring»> // for stricmp () on many systems

Pinclude <string: /f =tring object

inline bool stricmp {(const std::strings strA,
const std::stringé strp) // overleaded function

|
return stricmp (strA.c_str (4 steB.c_str {(}Jr == 0; // € functien
t

string strh;
cin >» strd; /f assume user enters Maplesyrup
string steB = “"mapleSyrup™ // stored constant

bool bStringsAreEqual = stricmp {(strd, strB)

Rk, RETUANHAFHERFTHFS Tk, #5811, c_str() FRERT —£WB
C-BAE5 H & B 4540 4 string £ M aY 8843,

A5 swring KFRET char KRS, FHE, EWMATERHE, string FEEFF L RET — MK
XR9:
template<class charT, class traits = char traits<charT>,
class Allocator = allocator<charT» »
bastc_string {...);

BARTRETHAD typedef:

typedef basic_string<char> string:
typedef basic_string<wchar_t>» wstring:

ZAE R AENE I E T RE wehar_t ) char IF . RETUFREMRDERNE, HHTE
Hi basic_string KK (AETHLREEER), waits BHBR X FRE BN ZHLMOLTER, i
AT X T char #0 wehar_t X809, HE XM char_traits B ATE, ©H19E traits IBRA
fE. Allocator -~ ERAFFEHE. 3T char A wehar ¢ 28, FHE X allocator AR,
EANMEBNG . CNEERE KT LA new 1 delete, HHBETURE —$HIAE, HEEED
WL .
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16.2 auto ptr 2

auto_ptr & ~MRRE, ATEENSHESRNAZE. RIGRETEBLINME, RXERERNF
K. KE TEABK:

void remodel (string & str)
{
string * ps = new string (strh

str = ps:;
return:

!

THRESRME T AEE. B3RAY, ZRRUMEIRETHRNE, BRRTEE, WWFH
HEWR, SRR mERR E— A EHETE reeurn BAHWEMTENED, UBKABRR
2R3 IR

delete ps;

AL, KRBRE “RET” MleiE STLRBEN. RARBEAHTRET. FHTLR
(T, {HETRESEBAMBRE R T IXERE. RPEALRTER UTaEHE. &8 FEmiEs.

void remodel (string & str)
i
string * ps = new string (strk

if fweird thingi})
throw exception{):

str = *ps:

delete ps:

return:

}

HRMFER, delete HEABMAT, RS ERANEER.

AR 4 ENANTRAEEXBNE, ANREFERATHBRRTERTT. BRITRE—TEE
Bt 4. D remodel (XM BRMA L (RERERLIL, TRATHATRETRIL), KB ELE
HEMEATFMBR—ERIEH ps HEAREEEER. OR ps WANAGHERY, BiZEs
4. ZXMEREHERFE ps i MRS —FPS 0B, W TESEN, FoaRLXHES
RS B F3E, WaTLLE R EHERRG. B, psHABETF: CRE—IEREH, F
REXME. WRERMR, RN ST, HERH R KMBREIBRNNTE. XIEL auo ptr
HEMHESR.

16.2.1 {ER auto_ptr

auto_ptr B TE T RUEH IR, ALK new 1518 ( H BRI Aot IR AP . auto_ptr
B RITHAR . AR B ER delete SERMNTE. ML, AR new KB bk auto_ptr 3 &1,
EARCEHERBIX SN, 7 auto pr ETHING, XN EHETERR. B 162 BHT auto_ptr 12
R EAT A F N E D .

R avto_pr W R, SARE LM memory, HILHHEIE auto ptr MR . #RIS (B MOBUR AL
REFUEATRRB AR . BiRPEE.

template<class X> class auto_ptr {
public:
explicit auto ptr {X* p =0) throw(};
ol
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162 HHdEENS auto_ptr

CHRTATIAR, throw ) RWRHFE R MRS I RSN Bk, WK X AU auto_per #F4KG — MR X K
R[] auto ptr:
auto ptr<double> pd (new double); // an auto ptr to double

// (use in place of double *)
auto _ptr<string> ps (new string): // an anto ptr to string

// (use in place of string *)
new double it new iR [IfIFEEr, $8 B8 4 ACHI A fEHR. ‘2 auto ptr<double> i A B ¥, BI'E L
N FRBIES p K138, FFE, new string i M AL S,
R, BEHEHR remodel () B ¥, Ridk Filif 3 AN BREAT
1. & kXA memory.
2. R string 4R EHR A ) string [ auto_ptr X%,
3. IBR delete i %),
I~ T A2 1% ey R A 5 PRI 200«

#include <memory>
void remedel (string & str)
{
auto_ptr<string> ps (new string (str)):
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if {weird_thingi})
throw exception():
str = *ps;
/i delete ps: NO LONGER NEEDED
returm

}
JEE auto_prr MGHLERMR B, ZEEF DIFENIEEH B auto_ptr A R HIBARBFH.

auto ptr<double> pd:
double *p reg = new double:

pd = p_reg: Jf not allowed timplicit conversion)

pd = auto_ptr<doubler (p_regl: // allowed (explicit conversion)
auto_ptradouble> paute = p_reg: /f not allowed (implicit comversion?
auto_ptr<double> pauto (p_reg) : £/ allowed lexplicit conversion)

PR L 3 e R L A R 8 anto_ptr SHBATER{L R — DM EHEE .

auto_ptr & -FHBAEIEEH (smant pointer) —— R TIEHS, BFEWIBYES. auo_prr B8E U HE
WE HE SR RIEE B, PN, R ps B auto_ptr, WA LARTEHATRRERS I HERIE (* ps) LW
ik (ps), BV RSHR R (ps->puffindex), RERREATE M R B GG & 5. R8T LU auto_pir
s - ER AT auto_prr, BHESHE—NHE, XEBETF - FHITHE.

16.22 #% auto_ptr B E IR
auto_ptr - AR TR, Hitn, E§E T EBFLE.

anio_prr<int> pi (new 1nk [200)0 : // NO!

WET . T new Flnewf §, MR ER delete F delete] 1. auto_ptr fEIRF A PIL delete, TR
bt delete] ], BE'E RAEL new A, TTARES new[ I - . BEEHFEHEHHAM avto_ptr FF)
. }':Il;[ﬁfﬁﬂ;“!;]'{ﬁ memory ¥ auto_ptr HiR, HEEdr BN auto_arr ptr. REMEBITEE, 2
A delete] ], AR delete. EIXFHEM T, AIEERBEMM[ BREFRZE.

TIRACALAS AR ?
string vacation ("I wandered lonely as a cloud. *):
avto_ptr<string> pvac (4vacation) : J/ NQ!

BAHT delote BAER A FIRMATE, ZR#EN.

Wik: Rftrt new 58285 A AR auto_ptr 3§, R AR dr new[ |9 RASRLFAE FHEAIR
HiERAE,

REXFRMEER:

quto_ptr<string> ps (new string ("I reigned lonely as a cloud. ") ) :
auto_ptr<string> vocation:
vocation = ps;

S BB E S A 2 TYEE? MR ps M vocation Z ¥ Mise, MP-394H 4485 R — 1 string #f
P MRS PEEENL, X EATTESE, BEX ps # vocation it #A, BAEREEAMBE—4
AWK, BERXHEAE, FiEEEH:

o CENRERMEF, FIRTEEH. IS BHBERATRANER, BhH—4AYRRER—F
&M D,

® RUFHAN (ownesship) BE, 3 FHTHNNR, REH—MIGERH THTE. DakiH0
HRM IR Z BRI ANE R, HEREREEEFER. X2 TF au_pte K.

o QIRPREEFNIGH, RS AT R EIEH 8. XWHK AT RIS (reference counting).
Flan, BRAER, WEOEM o IREHETHRE, HEOSWE 1. (RLRE— BTN, delete A BEA.

MR, EEHERLERTERMERT.

FRFHEBE OO, M, FTEXAERERTESEMH auto_ptr 3 &

auto_ptr<string> films(5) =
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auto_prresteing> (new string (*Fowl Balls"}),
auto_ptr<string> {new string {"Duck Walks"'h
auto_prr<string> (new string {(*Chicken Runs™ih
auto ptrestring> (new string ("Turkey Errors™ih
auto_ptr<string> {new string (™Goose Eggs"))

b

auto_prr<string> pwin (films(2]

int i:

couk << "The nominees for best avian baseball film arsin™:

for (i = 0: 1 < 5 i++4)
cont << Ffilms[i] << endl:

cout << "The winner is " << *pwin << "!\n";

MBI F, MATEBUA films[21#%iL4% pwin B, FTEESH Ams2)ABIIRZFERFE. LRESH, &
auto_pte WBIBFHFMEM L. WOTRAETH. ©REVHBRTER,

BeERE

CH++A ¥ auto_pte 55§ 7 —# 45 SE 45 4F ( smart pointer ), HAENH A HE WX, AT EOR ERM
T 44t #lde, BRIEH TELHEE new S 86 A Fiik, TR BRGIA, BATRNEAE-I LML,
B e Tl Ao it 8 RS540 474 . Blde, FREHBATREIS Aitd, BHEFIFETRAIESRE
FEH RIS E R HEMEEMARE S 00, FREHISEMBRIAE. FESRHTHRAAENE
M#Ad, BB LHNGRE BFARRELBPAANHBRARA,

16.3 STL

STLRGT HEHAER. HAR. RENSNYEHEE. FRR—SHAXBHRT, TUE
1 AEH. STL FREBMRLY, HFMGENAEIER: SEETRSEAES (M EAHITHERAE
BRhEREED M T BARRSBARBHFRNNE, SeEE AR I, BT IR
BB R REUTHREOANR, TUREMSBRHIEH (AERKSE, FRERLHAERY). STL
ERAEBRISEMER (AERH. ARG E) MIRTEHRIE (QFERE. HEREIETD.

Alex Stepanov M1 Meng Lee 7F Hewlett-Packard S£32 E 7 % T STL, 7T 1994 4F % 1 B 5 HL ISO/ANST C++
ERSRERMBFHES CHIRENARSS. STL FRHAMRNRE, M2 —HTRNeREL—a
R IR (generic programming). X1EH STL FFIheER AT HHEAEE. XF STLWERARE, T2
M BRERESRIE FIUXBENE—SHRERNRT, HRSERREFENEN. kB8
I 7, iR E AR, SRR AEEE LR R REB N ARRNIETES, FEEHRAESTL.
Wi G A& STL FfRERT T B4,

16.3.1  vector g2

FEHES, K| (vector) MM, MARSE N ENRMEEEE EESH, TUEANAME
REANFERFRE, RAZHE, BRERBEU—ANERE. T, BEEBTH —LitENE
AR ENRRFE, MARBMARED. B EXREE T —ATHITE0E, Mo uEREs kAR
WARBHNE 10 TE, TRLELARGTES 9 NTE. L vector #IBM T 58 14 EHEH valarray
I Array TP 2{BURIBRIE, 0BT LLAIRE vector S8, H5—1 vector W BBE A — MR, F/A[ BRIEFKD
] vector L. EMEB B, B C @i HIRY. X ER STL BHny TiE—7E L 0 vector (&L
A% vectorh) HEXT 4 vector 45,

EHRE vector HIEXW R, WHABEN<ype-RRERIEHEBHHED, B, vector Wik EHH
BNFSE, BRGSOk EEEPER.
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#include vector
using namespace std;

vectorsint> ratings (5} : /4 & vector of 5 ints

int n:

cin > ng

vector<double> scores (n): /! a vector of n doubles

T3R5 ] B, BUEEIE vector MBS, AT UL B % MO TR e sl 5 T 2
ratings[0] = 9

for tint 1 = 0: L < m; i++4)
cout << scores(i) << endl;

582k

5 string K48, & STL S BHEM RS S — ATkt A4, ZARNBERARASRBESE L
ERAH #li, vector MG F L5 FTREM,

template <class T, class Allocator = allocator<Ts> >
class vector {...

R AG AR AN, M BB EINER allocator<T>4, A XRUMEFXEM new &
delete..

FEFFHER 165 M EXTEHNARE, EEHATIXA L. ZEEQR THA vector tf 82— —4
R oint MVE. 55— R string K, STIHNEE 5 4 E.

BFiNEA 165 vectlcpp

// vectl.cpp -- introducing the vector template
#include <iostream»

tinclude <string>

fincluda <vectars>

const int HUM = 5:

int main(}

{
using std;::vector;
using std::string;
using std:icin;
using std::cout;
using std::endl;

vector<int> ratings {NUM);
vector<string> titles (NUM);
cout << "You will do exactly as told. You will enterin®
<< NUM << " book titles and your ratings (0-10) ,\n";
int 1i:
for {1 = 0¢ 1 < NUM: i++)
{
cout << "Entex title #" << i + 1 << % ",
getline {cin. titles[ilk
cout << "Enter your rating (0-10) ";
cin »> ratings[ij:
cin.gett):
]
cout << "Thank you. You entered the following: \n"
<< "Rating\tBookin";
for (i = 0: i < NUM: i++)
|
cout << ratings(i] << "\t™ << titles(i] << endl;
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return O:
!

8. £ X STL £ 54 M a5 % 4% vectorh, & F 2 vector, A FOLLHONALLEER, BHE
8 he A g8 K K04 string & R, KRG O4 STL £ L4, £MAE Microsoft Visual C++89 getline () #
AR, S8 AF B RF AR,

FITRE R 165 PRFMETHERD T

You will do exactly as Lold. You will enter
5 book titles and your ratings (0-103

Enter title §1: The Cat Who Knew C++

Enter your rating '0-101: &

Entér title #2: Felonious Felines

Enter your rating (0-10): &

Enter ritle #3: WMarlords of Wonk

Enter your rating (0-10}: 3

Enter title #4: Don't Touch That Metaphor
Enter your rating (0-10}: §

Enter title #5: Panic Oriented Programming
Enter your rating (0-10): 8

Thank you. You entered the following:
Rating Book

The Cat Who Knew C++

Felonicus Felines

Warlords of Wonk

Don't Touch That Metaphor

Panic Oriented Programming

BHITEH] vector IR R FEAIRINSHEHYAH. T-FENE-MEBEBRFENF T
16.3.2 T ERPITHIRIE

B AR RIS, vector BBUT RTEASEAUMREAE U8 ATH B STL FB 8RO T — B A HhiE, K
HALEE size () R AFRHTEMB . swap) —THFHTERMAE. begin 1B [B]— g A 4R
e A A ERIEARE, end()— BB — A REEEFEENSAE,

faRiE e B2 ) L. Sk, STl REH, wero2 — P ara T 2uie s pie
fii——wHRBR 51 K] « [l operator* () > FIEH (M operator++() ) — AW R WSHENE, MiBmIELR
IR BT AL IER STL BR824 & Fh ARl M B 28 28 CRIB I L E SR Tk b a2 Rt — gD,
BEPASREE LT Mo ERENE, FHRRBNERE 2D iterator BT typedef, HIEHE BEA
#. . B4 vector #7 double X RN AR — %088, ATLLXEEH.

vector<doubles:iterator pd; // pd an iterator
B3 scores & -~ vector<double>%1 & ;

vector<doubler scores:

W)l LU A AR pd SATIX A BT

pd = scores.begin(): // have pd point to the first element

pd - 22.3: /¢ dereference pd and assign value to first element
++pd: /f make pd point to the next element

WRTEERIN, HACRRNTT R IR IRE.

W 2 EHE SR (past-theend) B? BR WS, HATRRE TTEEFBYRITE. X5
C-R@ 7 HFRmn  MERHEHNTFHEY REPEHR -ME, T “BEER" £ 1EATREN
HEE GBI, endOMAREIFIHETLRHLR. WREEXRBBBHIEBNE -IUE, HFRNI
W, MERATHBATRER, ATEHBENEBNAS. B, 03 scores M pd IE X SHITHMTGH
eAplel, TR F RS R B R A SR 1 7

for (pd = scores.begint): pd != scores.end{): pd++)

cout << *pd << endl::

L= =
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Fifi A EAARA R M BTk, vector BUHRE R EE —LLRARLL STL ARAHK L.
push_back ) &£ — /77 {8 J5ik, EHRITERMBIKRAR. XM, EHATRAFTE, HinKiRK
BE, 62 REMSAANFTIOAA . KRR T LI 5 X A 1K

vector<double> scores; // create an empty vector
double temp:
while (cin >> temp && temp >= 0)
scores.push_back (temp):
cout << "You entered " << scores.size()<< " scores.\n":

BTG ERES scores KB — /L #E. ERMTREITRFN, LA THCENRH. RERBRA
AL, FEFF R AT LA AE 7 BOM N scores OISR,

erase () J7iLMIBR KR P EX EHCE. SEZIFHMERBESY, XY LT EMBMXE. T
¥ STL L fo 14 A D IEARBS K X M K HBE, 30— Db AR 10 B[] (KR AR A, 3 SRR TIX
(18 A I — ML il R ARES:

scores.erase (scores.begin(), scores.begin()+ 2) ;

REMBRE SRS AN 0%, BUMESR begin () 1 begin O +1 #FIIITGE (BT vector #4417 BfALYY il 3h ik,
ISt vector % A0#RE S T #1 begin () +2 F#R4E) . WR it] A i2 LA, W STL KRMER (pl, p2)
AR M pl B p2 (ANEHE p2) MK ME]. B, X[ [begin(), end () IS EARITE A2 (2 0HE 16.3),
MmXEpl, pl]) A%, [JRREHAR CHMLARIY, BRSSP, M Ak ok,

efE: BEfil, i2]dA RS il A i 5, HEEA il B2 ( REdE i),

M 163 STL 96 (a8 :&

insert ) AN TRE S erase ) M. BHEZ 3 NERBBY, B AT T H o EMTAL R,
BB =NRRBSB0E LT HIBAKE, ZXEEERS P BENRO— 82, #lm, Fm
4GRS

vector<int> old:

vector<int> new:

old.insert (old.begin(). new.begin()+ 1, new.end()) :

HFR A new BRI EUSMKI A T KB old M E — AT RN, BB —, 3 TXHE
Wiod, SRR ICHRRAFR A, 8k 18 7 o B0 A0 I o e 26 o T .

old.insert (old.end (). new.begin()+ 1, new.end()) ;

AR H G HAEAE old.end () 7T, BMRBRIE AL ENIEE.
FEFFi§ L 16.6 W75 T size() . begin(), end() . push_back() . erase() Fl insert() I Hi%. i {kiiE
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AhEE, TRIFWEE 16.5 4 rating 0 title -4 % — - Review #5839, 3155 FillReview () fl ShowReview () B3
i A Y Review XT3,

EFNE 166 vect2.cpp

f{ wect2.cpp -- methods and iterators
binclude <iostream:

finclude <strings

tinclude <vector:

struct Review |
std:i:string title;
int rating:
iz
bool FillReview (Review & rrl:
vold ShowReview (const Review & rr);
It maind)
i
using std::cout;
using std::vector;
vector<Review> books;:
Review tenp;
while (FillReview{tamp))
books. push_back {temp) ;
int num = books.size();
if (num > 0)
[
cout << "Thank you. You entered the following:\n™
<< "Rating‘tBookin";
for (int i = 0; 1 < num; i++}
ShowReview tbooks[1]};
cout << "Reprising:i\n*"
<< "Rating\tBookin®;
rector<Reviewr::iterator pr;
for {pr = books.beginil; pr != books.end{); pr++}
ShowReview{*pr};
vector <Review:> oldlist ibooks); // copy constructor used
if (oum > 3)
|
// remove 2 items
books.erase (books.begin() + 1, books.begin(} + 3);
cout << "After erasure:\n";
for Ipr = books.begin({); pr '= books.end(}; pr++}
ShowRaview (*pr};
// insert ! item
books.insert {books.begin(), oldlist.begin{) + 1,
aldlist.begint) + 23;
Cout << "After insertion:\n™:
for (pr = books.begin{}; pr '= books.end{); pr++)
ShowReview{®pr};
!
books, swaptoldlist);
cout << “Swapping oldlist with books:\n";
for (pr = books.begint); pr != books.end{); pr++)
Showkeview (*pr ;
}
else
cout << "Hothing entered, nothing gained.\n":
return 07
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bool FillReview(Review & rr)
{
std::cout << “"Enter book title {guit te quit): *;
stdrigetline(std:::¢cin, rr.title);
if {re.title == *gujt")
raturn falae;
std::icout << "Enter book rating: “;
std::cin »» rr.orating;
1f {!std:icin}
return falge;
std:icin.get();
return true;

vold ShowReview{const Review § rr)
|
stdizcout << rr.rating << "\t" << rr.title << std::endl;

1

AW EX CHERAE 8 X L4 vectorh, K% vector, RALLIBMNEALETE, A
21884 gtik A% X string K XA B AL STL A LA @, & X Microsoft Visual CHHi5 489 getline () %51,
*ﬁﬁ%ﬁ,M%T@ﬁﬁ&ﬁﬁ&ﬁhﬂ&ﬂﬁiﬁx%ﬁﬁ{Eﬁ¢ﬁ%*.&Tﬁﬁﬁﬁ,&iﬁ
WAIRMZ G & Enter 88755 ),

HFER 166 PIRFMZITHADT.

Enter book title (guit to quit) : The Cat Who Enew Vectors
Enter book rating: 5§

Enter book title {quit to quit) : Candid Canines
Enter book rating: 7

Enter book title (quit to quit) : Warriors of Wonk
Enter book rating: 4

Enter book title {quit to quit) : Quantum Manners
Enter hook rating: B

Enter book title (quit to quit) ; quit

Thank you. You entered the following:

Rating Book

5 The Cat Who Knew Vectors
7 Candid Canines

L] Warriors of Wonk

e Quantum Manners
Reprizing:

Rating Book

5 The Cat Who Knew Vectors
i Candid Canines

4 Warriors of Wonk

8 Ouantum Manners

After erasure:

3 The Cat Who Knew Vectors
g Quantum Manners

After insertion:

7 Candid Canines

5 The Cat Who Knew Vectors
2 Quantum Manners

Swapping oldlist with books:

3 The Cat Who Knew Vectors
7 Candid Canines

4 Harriors of Wonk

B Quantum Manners
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16.33 MHEBATHMITRORMERE

BIF A EN RAPRITRBRE, WER. BT, BAHFE. REREEAS THTRER LY
BETERO NS A STL MEN EMAFEXT MR (non-member) B ¥RMATIXERIE, BARN
RHAABREEN indO RARY, MREXT - MEATHEFBENERRRY ind0. TRHETES
FETARERWTHE. Filn, BEH 8 MEFHL. FEXR 10 k. WREBIXREH o AR,
W B X 80 (8*10) DMHIERE. {EFH STL FiE, HAEE 10 MER AR . EEHE
ARAER, NEMRTCHRIESRE WERTUEASHEN 10 M ERARCRRTER. HFFHHRE.

FikE 3 S RFTARMEN STL B¥: for each(} . random shuffle (} § sort () » for_each () & vl 1T
EARNE SEZINISH. HTEEXERPREKNENLS BE—MRERRNNEH (BB
iR, BFE T2EE TRER, REXREHENA). for_cach () RPCHEHIRE MR LT T AR
Bl i & AR WIRRMRBTREHERTEME. AL for_cach ) RERICE for fE3F. #lin.
LA E

vector<Review-::iterator pr:

for ipr = books.begin(}: pr != books.end(}: prt++)
ShowReviaw (prk

By
for_sach (books.beginl), books.end(), ShowReview) :
ZRETT i e B A M E SRR .
Random_shuffle ) R¥FZMAMEEX HEENRRSE, HBIEFXREFRTR. Hlw, E&H

random_shuffle {books.begin{), books.end(}) :

BEIHLET books KBPHANE. SATHEMABTRLEN for_cach TR, ZBBEREEERIFH
PLidii), vector 25nJ LI 3 iz 5.

sort () P E R B R LFRFEH G ZRABAAMEE, B MNEFEZH 2 LR Ak RSN,
JHEATHEER B PR R T A< AR, WRE PR TR TRE. #n.

vector<int> coolstuff:

sort (coglstuff.begint). coolstuff.end(}) «

HH TR coolsuff I FHHTHT, HFSHERE A B A< ERFAHE T HE.

MARRCERAIE LR, WEFEH sort(), HHE XN T 5K R R AT operator<() B .
ffil, A Review HRAL T alt B s ERE 7 oA # operator< (), WJATLLR 84 Review 0132 15 B iTHE.
il I" Review 244, FHEERBAEN, IHEAERABEHEN.

bool operator< {const Review & rl. const Review § r2)
|
if (el .tigle < r2,title}
return [rue;
else if frl.title == rZ.title &4 rl.rating < rZ.rating?
return trus:
else
return Ealse:
}

HTERMREGE, #HrTUEE Review W& (10 books) HIRBHITHAT:

sort (books.begini). books.end() ) :

LB R A1 operator< () B& ¥oHk title B A HMTHE. MR tide RAAER, WM rating HF. R
i, RARIERE T R R rating (TR title) PR, iRENf HRRY of LR B — 080 sont ) . S
3TBH AR SERRRERENENRE BRI SERENEFANRRNIEH (BEES2),
AR 1 ELERHT operator<(} . GBI ATFY B bool, false RFH A BHMMFERTR. FRE AT

bool WorseThan 'const Review & rl. const Review & r2)
{
if (rl.rating < rZ.rating)
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]
HTEMRYS, Mol UUER THEEE DR ES Review 15K books KB rating FHFEHEF:

return true:
else
return false:

sort (books.begin{}, books.end(). WorseThan! :

HE. 5 operator<(}#itL. WorseThan () & AT HIX Review W RTHFHUTHERBATE. WH
PR R itle BE IS, operator< () @I IE rating ETTHERS. 0 WorseThan O =47 %R, B—

a<b M b<a AL, Wia b LEMR. EEBEFR, BARTRIET. EOITaEER, RaTak
WRAFFEAHE, W WorseThan O BHIPH) rating A, PIUEREBHFT. REREMNSH, mH

EAME.

BITR R 16,7 R TIXE STL BB A,

EARE 167 vectd.cpp

/7 vect3.cpp -- using STL functions
tinclude <iostreams=

finclude <string=

finclude <vector:

finclude <algorithme

struct Review |

bool operator< lconst Review & rl. const Review & r2):
bool worseThan {const Review & rl. const Review & r2i:

std::string title:
int rating:

kool FillReview {Review & rrl;
void ShowReview {const Review & tr!
int maini)

[

using namespace std;
vector<Review: books:
Review temp:
while {FillReview {(temp})
books.push_back (temp}
cout << "Thank you. You entered the following "
<< books.size()<< " ratings: \n™
<< TRating\tBookin":
for_gach (books.begin{}. books.endi). ShowReview)
sort (books.begin{), books.end{));
cout << "Sorted by title:\nRating‘tBookin";
for_each{books.begin(}, books.end{}, ShowReview);

sort {books.beqin{), books.end(), worseThani;
cout << "Sorted by rating:iwnRatingitBookin®;
for_each(books.begin{), books.end(}, ShowReview):

random_shuffie{books.begint), books.end{(});
cout << "After shuffling:\nRating\tBookin™;

for_sach(bocks.begin(}, books.end(), ShowReview);
cout << "Bye.w\n":
return 0;

bool operator< tconst Peview & rl. const Review & r?)
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ifirl,tirle < r2.title)
recurn true:

elee if (rl.titie == r2.title t& tl.rating < r2.rating)
return true:

alse
return false:

bool worseThan {const Review & rly const Review & r2)
1
if trl.rating < r2.rating?
return true:
alse
return false:

bexal FillReview {Review & rr)
1
stdircout << “Enter hook title (quit to quith "
stdrrgetling tstdssecin. ro.tiklel:
iflrr.fitle == "quit"t
return false:
ztd: rcout << "Enter bock rating: ":
std::cin »» rr.orating:
PF 1 iskd:reint
return false:
std::rocin.get (b:

return brue:

voild ShowBeview (const Review & rr)
1
stdiicoul << pr.orating << "A\L" << rr.title << stdi:endl;

]

FE: A X CrF Lk A % U vectorh = algoh, # FRE vector #o algorithm. A8 €4 3 #4146 5
ALRE 227l £LLES L stiing, REES STL £304; E&FeBsd, RAERIHY
M & AN k8 Microsoft Visual C++8Y getline ) 5842, £ T — T i {UE B RBA G A R, 55,
# KM Microsoft Visual C++&£ £ % T £ 3 operator<() Z.#F, 444 & 3 operator= =(), Borland C++
BuilderX &£ £ B Fidid Q) A £ H2HETH P,

using atd::rands

FUFHS 16.7 FREIFRZETHRDT:

Enter book title fquit to quit? : The Cat Who Can Teach You Weight Loss
Enter book rating: &

Enter book title [guit to quit} : The Dogs of Dharma
Enter book rating: €

Enter book title {quit to gquit) : The Wimps of Wonk
Enter book rating: 3

Enter bock title fquit to quit): Farewsll and Delets
Enter book rating: 7

Enter book title (quit to guit) . guik

Thank you. You entered the following 4 ratings:
Rating Book

8 The Cat Who Can Teach You Weight Loss

& The Dogs of Dharma

3 The Wimps of Wonk

b Farewsll and Delete
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Sorted by title
Fating Book

7 Farewell and Delete

3 The Cat Who Can Teach You Weight Loss
& The bogs of Dharma

3 The Wimps of Wonk

Sorted by rating:
Rating Book

3 The Wimps of Wonk

6 The Dogs of Dharma

7 Farewell and Delete

g The Cat Who Can Teach You Weight Loss

After shuffling:
Rating Book

7 Farewell and Delete

3 The Wimps of Wonk

& The Dogs of Dharma

8 The Cat Who Cam Teach You Weight Loss
Bye.

16.4 B ARLIZIRA

HT B STLMERE, RE—BRERE. STL R —MHEBHSKERAR (generic programming ).
AR X RBE RN R BZNRE HE, THEARERRARENLEE. ENZANELE S RS pog
af FHAES, RETRSER1E. .

WHAREEAS ARSI THREREYOMNY, 7 CHF, SREBARFENTARME. 4%, BiF
RS ERE HGR I R BUE R, W STL T BANEESR T 5. S ibx—8 Y aTeE, 8540
REETHEBET. O THRERNEH 2mEHBRTIED, RINRE-EERESNENER.

16.4.1 i KL 2%

HRARILACRS R AR STL MREATE. BIREEEEAT THEMORBRE, MR EEsm | iF
HFASRER. R, S8R STLBAAENESAKES.
BT RERFIREENE, ARE DAY FEHTRERRTEM find BE, 25 KF miaH Z M
e WER M double WHAPEEBS THNEY, TLIXHES LR
double ¥ Find 4t (double * ar, int 6. const double & val)
(
for tint i = Ds 1 < m: i++43
if (ap(i] == val)
return &ar{i}:
recucn 0:

!

IR AR PRI HRE, WERZEERA DR, FORE - 5igi, ZRREAT
AR . WL RO P B B A S = =R, ERERROEE . RSt X E LR
b EEERMEIRSY (S XBTER.

FRRERES - HEREHE—R RS (B 2 EFHBETRT Queve 2)., BRbBHMEE

ML Node #5140 At

struct Node
[

double item:
Hode * p_next:
1

Bkt MERRENE DN AMEY, AN pnext IR IEER T - E, BERE 4
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WTE p_next IREF IR E X 0, MBTLUXHFRTS find_NO B
Node* find 11 {Node * head: const double & vall
t
Node * start
for tstart = head: stark!= 0: start = start->p _next)
if {gtart-»item == val)
return sktark;

return Oy
!
A, A ny LU R X R T B = =R (R R T AR AR R . A, EMEERDE
HT ERIE S — R CBE— .

MEBAT LF, X find BEPNEZRARS: - MEAEARSIERALE, D100 start
RN start->p_next. PiLMAI ¥ bHid, XMHEERERS: HEKASERPNE-EBTILR, H
E2JE 2NN, Y ol

HARBE AR SERHE -1 find RECRLBEY ., SEATAEMARED, DHHARMLTE
B IAAERTROE AR, W A LT EEESMBESH. BERETERESBPFHMERANBRAER,
KOk 3 B FEP HEMBRER, EBRERXHEMNBFAER.

B find A, AR ASBESTR? TEE—MEE RS,

o MVREMERIIE{CBRIVITRREES | A RYIRME, LUERE R TSI M. BnR p B—4503%, WK
A*p BT X

o NAEMH —MANBRE R A, WNE p Mg MRIENE, WM RER p=q #ITE L.

e WEEMSIE P EARL SN — TR, BENRFHE. IR p M q MEEAE, WK
p= =q Ml pt=q HirsE X.

o HHEEBEAAMBEAESPEAE TR, LT LUBIT AIER p E X Hp # prrETE,

AR AT LIS R MR F, B LATHEEMES T, EAT find RBE M. LEFL, STLIEK
GERSRSSRE X T B MR KNSR, KBERENH. BER—0, EREH REH DB LBPER,
Kk, WBUXHEEHME find ar(} R,

typedef double * itarator;

iterator find ar {iterator ar. int n. const double & val)

{

for Tint i = 03 1 < ny it+. ar++)
if (*ar == wval)
return ar:
return O:

]

R BARESY, 2RIFHMETRENES 2 KPR irRRanEEnEg, %
TRNBEAMBE (EFER 78 SHA400: RN ®RETLLEDERREY, RSLRARIEROHE.
FiE find_ar O RRA TR T X504

typedef double * iterator:

iterator find_ar (iterator begin. iterator end. const double & val)

i

iterator ar:
for tar = begin: ar '= end: ar++)
if (*ar == wval)
return ar:
return end: /¢ indiecates val not found

!

X F find_NO FRBL ATBUE 3-8, Ha g X THREH M+

struct Hode

1

double item
Hode * p_next:
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}:

class iterater
!
Node * pe:
public;
iteratortd: pt (07 (]
iterator {Hode * pnd: pt (pnd |}
double operator*{}{ return pt->item: |
iteratork operator++{}) fi for ++it

!
pt - pt-¥p next:
return *this;

]

iterator operator++ (int) // for it++
(
iterator tmp = *this:
Pt = pt->p_next:
return tmp:
|
/i ... operator=={}. operator!=(). etc.

K3
AX SRR TR R SRR A, C++8 operator++ O fE N FTRMA, ¥ operator+ Cint) {F%
R RO SEOKE DR RBAE, BT R LS.

EW B GARWFE  iterator 25, TRA TIXBMASS, B find BRRTLUXHRS:
iterator find 11 (iterator head. const double & val)
1

iterator start:

for (start = head: start!= 0; ++start)

if {(*start == val)
return start:
return 0;

\ .
XA find_arQ JLFHARA, EHETNTEECHERE . find ar) BEBEARBEMRR, 5
find NOEHITAEERSE AW HPHTE. BRTEMSENS, ZHASBETLSER. M, AT LA Sk i
HKWBE MO EBETHE RS E DiERANBESERRTE, HEERBIARRG SN
BiHRE. IXH, find arQ F find 110 BRSIE R 2EAER, M SR EFE S, 8, BnERE
TEE, WEARNERTRTHAERLNESR,

STL 8. LEMBHE. Bk, BIERE (vector. list. deque B) T X THMATERER,
FHPMRERANL, BABURRERE: TR TR—1% NAREME., FECHARWA, %ARRs
REPTFHARAF, WA+ CFLRBFBORETTRELE A E). Kk, SIRERRE — M HELE,
HERBENBBBERNRE - NER, X TEEHRSIENE, S AREHA beginO F end ) ik,
ENBHER--MERFBNE— N ENERIEOZAS. SITBXBEESE, LERB M
BE - EESREERBRESE, AHREERPHE— Tk,

WHIESRARN, TRMELERBRMAERN, HEAMEBREANETHN, TREMETYE
UB%, K begin O BRI --MERE— AN TTEMERE, end () BE— MR EHRARIET, Fm,
BB ATEN vector<double>3 R P AME, WETLUXFE#:

vector<doubler: :iterator pry *

for (pr = scores.begin(}: pr != scores.endl): pr++l
cout << “pr << endl:

Horh 47

vector<double>::iterator pr:

1 pr B0 vector<double>2 1% R340 LB (] list<double> IR RIFM S, MI{RFLAD T«

list<double>::iterator pr:
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for (pr = scores.begin{): pr != scores.end{): pr++)
cout << Tpr << endl:

W AR pr AR, B, STL BiEAE 3B OEDHENAR, FUR BN RTE, g%
Cf N SA B RABIRT A SS . WSRO LES.

@kl AR S, RFBRERERIZNE, MARTERMER STL &% (I for_cach()) 3k
ik ALY,

HEE - FSTL ik, HARGCERBOEE, NRWRAEANRIERREEE, F28 7 THE
KRIMFIREN. AEBHBEERSER TREER, NE XKL HEFROSAR, HEERND
AW b BE PHERNER, iR SR NI N 2 BT .

16.4.2 EHCRRAR

AR CRNER B R, B, BREEFEE R, UELSRBERRFBEIE
as BRI OEER, MAEREBTEIR (ERRERKE. WHETRUEE. MHFEERERE
BERENLUS D), BURAESS ZRM M PSR E. WE iter R— 15088, WATLUEE T L +HRIERF R LIV
DL, SEFER O M RRR dter + 10 REMREAT . B BRFEREREHETRIE.

STLEX Y 5 FOBE, HIIEM B ARRYNTRHET T IR, X 5 PR DR A KA
BOMMUAIRER . INERE. WIRE BB AOBENL B R, B, find ) BYR ALY TFiE %0

remplate<class Inputlterator. class T>
Ipputlterator find tInputlterator first. Inputiterator last. const Té value) :

R, XMHERE - TRAERE. TRE.

template<class RandomAccesslterators
woid sort (RandomdccessIterator first. RandombcceasIterator last) s

I RILEEE - REHL R

R )IE S MOk AR, AVETLARITWEBR S I BRIE (CHDAEME X TR, thalsiiTiest, FHED
W ORI =BT, WTRRER T LRAHE (ER=REY, TRESSET. mREA RREaE,
WL TP T ARBR S ) 3R AT /R B A A9 4 T . BN R RGAR iterl == iter2 W, MTFRFERBEHA-

*iterl -- “iter?

5, NTHBREFRIEHER Rt Z. B, FEERERSENATHEARKERX
SRR, F R F ISR AT .

1. BARKE

Rifi “BN" BABRTFHALES, R ERNERBEIERA, Rk o@anEBrEskyEs
WA H. B, SIAGNRETHRTARERERTAER. BRERE, MBASREBRKRSEBEESR
AEMS IR P AVE, BT - ERILEFBNE. B, FES SRR EBTFSERERPMM,

MAIENBLBRES ) BERPHANE, XRBTEE R GIBHRRESHEA) RN,
WRHAHASABEENFABTBPNBE—ILE HFPELEN, HEINEBEMRE. WESBKAE
R R DT MER—H, FRRRERAEARE EH AR, METE, B, BA
B HOEME, R RERIT H R AT R T LUBEARRR 51 A, T GRS A8
1T (single-pass) B, FNHERTF B~ @G AIIRICRME, BRKBTEIORE PRMEHARASE.

HE, SRR ENEE, LU, BREER,

2 MR

STL ERIARWE “@ih " KA T RMEF RS ER0RAR, FILERT 0% 3R RS A
WS LR SR B, A EMRIIRILISFAEEAAEE, TRGER, BIESRIIEHE. &
B HIREML. RIXBIEURE FAMHBRR ML, cout TILIBBRED B REBNETR, HRGENE
#kmwﬁUMLE@ﬁm.ﬁ@%wui%%&ﬁg,E%ﬁ&mﬂ%m%o%%‘m%ﬁﬁxmﬁm
HHMATERTUENE (BT EREERNEE), 8 R e KT (PR AS R ER N BRIk 52,
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M2, WERE. N, ATLUERRASRE, T TREF, RSEE, WLEAS
HIkLRE .

3 EARRE

5 AR B8 A IR BRI, E MU AR ETERIR M B 88, FTLLERIKHYE 28 0 AT 5
B OARE: A HEANRREARARNRE. E8REMEININUTELN RIHE. Bt KIERE
R E, DRV B R (B EERS I (WRRTFTE), FTURIHRENE. ZERIEES
£ GEAT B Al

IE LS ERBE AT LU S SRS IRINBHE 3B, o7 LU (/S RBEIRBUIE:

int * piru: // read-write iterator

const int * pir: // read-only iterator

4. wdERE

B RIZEFB RS EEER BB mEIR? Fan, reverse MM LIZHE P uuRMRE -1
JCE. B - AOUERIEH N L. SRRSO L RGIREE | BRI AEE. QSRR
HikpERPA T, FANXRESR (IRPEE) SRBRERY.

5. BPUiFE) A B

HEHE (ERIE SRR ERESERRHFEPIMEN g, ZnEREHLR, &
FRUHLUTHDEAS . BEYL VAN R AW RS SRR, RISHEMT CEFREyL % MR (s
SHRER R FROCEIT R X RRER. & 163 PUE TRIAIEBRNERES, B RZER
ML LRAEIE. Ko, X FrRBIEASEERY, TRTEEBRROELY, a 0o MRBABE, o hBH,
r MRS {RIS TR ARG .

% 16.3 BRI i)tk £4, BE MR E

Rik K #w o® RiLRA woo®R
a+n e AN AERHEn TR b-a b=a+n'nifl
n+a Ha+nifl a<h mPb-a>0 MHE
a-n 0 a BRI U RAFME n A IUR a=bh P b<a, MHE
T+=n S Tr=c+n a>=b WIR Y Ca<h) . WIHE
r=n EMTr=r-n a<=b ME ! (axbr . MBHE
afn) FhT* (avd

18 atn KHHRIAAN Y a B aen Y FABXRE (QEBR) AMAETE.
16.4.3 AKBE AW
WEARECSE R, ISRABERRT — M RIRGH. RIS REINAEN IS IS8R0 25

g, [HERELH H AR WRiECEAE R CBN-2ThAL. FTH ACHThee: LTSRS aY
EREERMNEHEThARE, FIENEE BCHIThEE. & 164 RE T EEANECRTIRE. H, i RI%{058, o hEN,

REK AR RN RTAEE T SR IZMHE A8, RATLUEA R BT R IR MT A H Ao,
BT EA HL A BE AL I I B M RS T LAE R M A S R R B i B,

NEFEIXAEERMNBT? BNRND T ARENIEA RO A S KRR AS, HiteEHTea
BB AP, X, B FARNREMNBARAE, ind) BBETHAFLALSTIERENES.
M sort O B30 175 BB S FC38, BrUl AR B F R fisit ey s,

R, AMANASHMEYFTRAER, MAR -SSR, CUOWRAsEN, S A8ENE
XT AR typedef HF-——iterator, FIL vector<int>5Hi% {1t 2 M % vector<int> :: interator. {HE,
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EXH R, KB R REEAE, AT FAE T EA SRR NER, BN
BTG R% A I3 IhEE. RFE, listcint>28 kL2835 09 ) list<int> 1; iterator, STL TIMT —MH
M, B RAORE RS, B BE(E R B T REHL A R AR M E I, Eaeld AR TFERBEAENL
PRI E:,

%164 & AR EAE
BACR A Wit iE@ L R 1)

WEERSIHFA Y kil x 1 H H
BBRII S A x #H H #H #
ISk Mol & B x x #H =] 2]
b 1) ke 1 il B
i+t

i x x x 1 H
i--
ifn] ER x x x H
i+n x x x . )
i-n x x x x #
i+=n x x x x #
i-=n x x x T #

1644 2. duginEs

STL 4747 'AMH CH+ilf &5 Lk R AMMENE, SR FL. Eb, BRTUEHAS F kST
WX MARE PR H RN L BRXA %, BEET, FRASREE—ENER, MARER,
PGB AT DU R IR B R, E s AR R X E R, STL ST LU B (F 3% R HE R I
HEICEEH. STL CMEHA RBBE (concept) RMiB- RIMGER. B, BERINEREHRS. EM
BACEEE, BE, MR, WRAETHNARREESNE, TEESTL, TRAHFHARNKE
GRS HAR .

RS A LUHERBGORO R R, flwm, QRS CBHA T E RSN, T, TEE Crdek
BUBIRI-$ 36108 IR0, T LG L A B B, A 2, TR aE A S8 o — R kst . B,
AECHAT & JEROOEE IR - P ERR, RERMKRETR. T, AEELE, CRTMBRK,
ﬁ%Sﬂ,Iﬁﬁm*ﬁﬂﬁ(mmmmm)ﬁﬁ%ﬁﬁﬁﬁim%ﬁ'@k‘ﬂﬁﬁﬁ%%ﬁﬁﬁ%ﬁ%
RS et

RESTO R RS AR A A (model), BB, 81 int BORIMISEH 2 - BEMLY A0SR, e
AENPE R, HACHE MR EES,

I s MR E

AR XIREE, WTRE AR T AR ENR, RS STL W80, Mt Rk, R
ﬂtﬂlﬁ%ﬂuﬁﬁ%ﬁ*ﬁﬁTﬁﬁWﬁﬂl@ﬁﬁﬁﬁﬁoﬁmgWﬁm1ﬁ&m¥ﬁﬁoﬁﬁ
Receipts & > double ¥4, # Bk ARt ek T HFE:

const int SIZE = 100:
double Receipts[SIZE]:

SmsmOﬁﬁ%%ﬁ@ﬁﬁ%—&ﬁ?%%ﬁ#ﬂﬁﬂﬁ%%%ﬁ#ﬁ%@ﬁnmwmmwuﬁ
Receipts) J2 & iR iMyihbk, &Receipis[SIZE] (3K Receipts + SIZE) R MBS —4 7 S T L E0Y
bk, R, sR%iMA.

30Tt {Receipts. Receipts + SIZE) .
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ASHENE TN CHATR T #3123 Receipts + n BEE XK, AR ZREAMSARETHAP. B, c+
KFER RS T8, (R T LUK STL BER FRONEAL. B1IRERiGNE, MEZAR TS
B, XMW STL kM THARA. B8, oL STL HEATHCRITMEARR, RERE
ARG OTUUR RS, BATLIRXR) BRI,

copy (} . ostream_iterator ¥[ istream_iterator

STL fefltT -*oilli B8, ATHRPHERE, XBAAE-LERMR. F/EE (2%
copy O ) WLELSETIM P ARBEHAH -1 EBP. IHERRLIERSTRETIMN, BLLER UM -—
FARR ) REREAT R, BRI FEF. FH 0T E R SRR Aok, B,
NVTERder ST €K RN <43 2P

int casts{10) - {6, 7. 2. % 4. 11. 8, 7, 10, 5}

vector<int> dice([10]:
copy (casts. casts + 10. dice.begin{)}: // copy array to vector

copy G MERBER B FELHIEE, 85 T ERESEETEES- T TEEHNIH A
W H M SRUAE (SBFR MARNRE, BE -1 2EUAR (RBITE) BHEAS. Copy ()
PRECREE LRARD CHNEE ANESESLAESR, EnSEMEeinTE. E, Fot
1# 1 copy O M ¥R B %

B, MNEERERRESPERR L. R MPEFRWBAMLE, WAelEs copy(). STL
IXFPIECAIROL T ostream_iterator 4. A STL BB, SRR 2 &R BN —MER, B i—
MERLEE (adapter) ——— AR, TTLUE Kb O H STL FANZED. TLU8 s L v
#t iterator ¢ B A iterator.h) F1F F 10 ) 5 BASE R B I Phik£0 8

#include <iterator>

eostream_iteraror<int. char> owt iter fcout. ™ ") :

out_iter {CBAAR -NEN, iLEHAEBER cont RETER. MRS OXE 4 o &0

THREGHINFMEIEAT: R PMERER GXBE Y chad R THEHFANEFER (B— AH]

REMINT R wehar ). HISRBOE 188 GXBY cout) U TEMHAOSHT, CETURHEFYH
WINAE (BRF TR, B - M EHRSRATRIELRY NS HERE B RO B,

T8 ELXCoRmd, 2R T ostream _iterator 45 F — A M A2 .
ostream_iterator<int> out_iter fcout. ® "): // older implementation

W LU R AL RT3 48 38

*out_itertt = 15 // works like cout << 15 <¢ ™ n;

A R, KBRS 1S MG IREHERE B, KSR . B Fi ostream_iterator, iX
SRATE LS RN AR R 1 R R E) cout WREIRINTLR, 30T — M HEREHOT TS, 1Ll
1 copy O H) A0, FBT 4%

copy 'dice.begini}. dice.end{). out_iter) : f// copy vecktor o ocutput Stream

REWATH dice BB MR AR FBIRHRD, NEFERHNE.

W LA G s £ (CE, W AR MR AR, BIET LU 6 B SR,

copy 'dice.beginit. dice.endiy, ostream_iterator<int., chars (cout, ™ =) ),

iterator Sk LPFiL W X T 4 istream _iterator MR, 1% istream A AT R L BIET). B R— MG A X
CRBURMBERL, W LUK A A istream _iterator f % 3R 5 X copy O IS TE18
copy {istream_iterator<int. char> tc¢inl,
istream Jterator<int. char»{). dice.beginii

'3 ostream_iterator HI{Ll, istream_iterator {141 B IR B3, BT SHIEH T I A BIR AR,
BN BRGSO P RR EH RS REBE cin BYRE M cin SERB AR, HRENIE
MBI BRA AN SN, R LIRS M AR iR, BRI ERE, FERUT UL AQ ¥, b 7, . i it
Al
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2. A me) iR E

Bx T ostream_iterator # istream_iterator 27k, 3k 30 iterator 4R Gt T HoAth— & Rl BI e SR8 R
. ) reverse_iterator. back_insert_iterator. front_insert_iterator 1 insert_iterator.

Hll 156K H reverse -iterator FIThAEE. X reverse iterator TR IEH SR E M. B AT HE
K BOEACRIETBMW? TERFLLTHUY CHHSHRNEA. BEERF dice BBMAE, T
WA freRf, TTLLE A copy O F ostream _iterator R R R L F .

ostream_iterator<int, char>» out_iter {cout. ™ ™) :

copy (dice.begin{). dice.end{), out_iter) : // display in forward order

BB ERITENFRAIAE (RS ER M TR ERA) . FRENEFFER, TitERE
IRBHER 1K, FUREBRS TR ETENTIE. vector BEF—1E0 roegin() R A REH—1 4
A rend O ARG §TFIE - - M ERERHR KNS, EEEE - MIRE— TENR DIEAR.
W 26k AL IT B R IF IS BB R, FIUTLUSH FTRAEGER W ETRA%.:

copy (dice.rbegin(), dice.rend(}, out_iter}: // display in reverse order

HERGHEHR A%,

iRt rheginO o end O RANF &G 1E ( BE), LR FRE (reverse_iterator # iterator ), M4, rend()
fobegin O LA EARF 6114 (HB—AAEMNKKE ), BEYUTA,

B R R — PSR AME . B p B DTG dice.rbegin () fI R EEIEEE. B4 *p A
AN 2% rbegin O R ISHEEE, L NEERT X BEITRRER ST, IR, R rend O RB—4 TEFLE.
W copy () L GHE KL 07 B 5 1L, BAE AR REERKES,

Bkl Se ek, AR AR TR S, B S B0 MY BN L S AT R
U RS, MR piRRE 6, WMy HRME S ME. REH. BESYP 168 87 T 0T EH
copy (). istream iE{LES TR 10 {058 .

29 16.8  copyit.epp

£} copyit.cpp -- copyi{)and iterators
finclude <iogtream>

tinclude <iterator>

finclude <vectors

int maini}
|
using namespace std:
int casts(10] = (6. 7. 2. 9 4, 11. 8, 7. 10, S,
vector<int> dice (10
/{ copy from array to vector
copy (casts, casts + 10, dice.begint) )
cout << "Let the dice be cast!\n™;
// create an ostream iterator
ostream iterator<int. char> out iter (cout, % "),
/{ copy from vector to cutput
copy {dice,begin(}, dice.end{}. out_iterk
cout << endl:
cout <<7Implicit use of reverse iterator.\n":
copy {dice.rbegin{). dice.rend(), out_iter):
cout << endl;
cout <<"Explicit use of reverse iterator.in":
vector<intr»::reverse iterator ri;
for (ri = dice.rbegint): ri != dice.rend(}: ++ri)
cout << fpiogg 't
cout << endl:
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return O
b

W £ X CH A THEE 248 M % L4+ iterator.h #¢ vectorh % KA iterator # vector, % $F, FE*
.7 4% F ostream_iterator<int, char>, #{& M ostrcam_iterator<int>,

P 16.8 IR RS
Lat the dice be cast!
672941187105
Implicit use of reverse iterator.
5107811492 7%8
Explicit use of reverse iterator,
50781143276

WMAL oS LUA B R SR IS HE F STL 8k AL PRI AR ¢ OB DHY rhegin () JEOIE 453845 ¥
ZREE, BRAFRE, B WAREMEHITHEEL, ASESniats b,

Y8 3 FUk {38 (back_insert_iterator. front_insert_iterator ) insert itcrator) BSIEH STL Sk aE A
th. WL STL ¥ AE L copy O 4B HEREB I HENBIETAE. hitFk, TEMER.

copy ‘casts, casls + 10. dice.begin(}) :

FHEHIBIM dicebegin() HFAKEE . XA RE dice PLHMANE, HiZRRKRE dice H R
M0, BESAAIZ SR, B copy O AREBERBREEMERIRARNEE. oMY 168 LEBHTIX
Ppitidt. ¥ dice FAIHNE 10 LK. BR, WEBRFTE dice KA, ZinfIHR? XEEET
EHME dice ., MARBRCHEMAT, XiZmAR?

3 PP ARSI E A R AR T IR, AR TE, MRS ESEFENE
W FEMRHNAT IR RBERESEHFAE B . back insert iterator BT EBABNTREN,
front_insert_iterator 4§ 7L BIEA BB R AN . BIE. insert_iterator 3§ 70 A H insert_iterator WIS H KM
ZUSRCENERR. X3 MEASKEBTAS N AR SHER,

XHEFE R, back_insert_iterator R BSF F foif TER SR EE A MO ZESR (HRHIE AJEH0 2 — it
BIEE M, BEF BRI FEME"—WHE — 5i1418). vector RF & X K. front_insert_iterator
HEER FRGERBM IR BEEHANEELE, vector XFREHLXHER, B queue HE.
insert_iterator %A X LR B, FEULAT LA CREBEABKRIBMN. Rit, front_insert_iterator i TIHLL
X ERAERKN, ERESEEER,

R TN insert_iterator 3 3 M) 401809 Wk s 30 6 A Sc g 4 Hok

EEEAREERRUE AR SN, BEFHEBINRTEIMLERESH. BRRH, BEXgY
dice [t vector<int>Z B8CI3- I back_insert_iterator, BT LUXAE M

back_insert iterator<vector<int> > back iter (dice):

LRERFRERNRER, RABLHARHAENERE. back insert_iterator f)HI & M2 it
B E AR — 4 push_back ) 7. copy O E— MM MERY, #EEFHABRSEAMIRE. B
T L back iter RESS I /i vector<int>::push_back O}, EFEH XEAIR.

HH front_insert_iterator M5 R SIHIF. M T insert_iterator B A, iFE—MMETRHAM B OBIES
#EH.

insert_iterator<vector<int> > insert_iter {dice, dice.begin(}) :

FRFF i R 16.9 R TiXARPk LR,
F2AEWER 16.9 inserts.cpp

// inserts.cpp -- copyi{land insert iterators
finclude <iostream>

#include <string:

#include <iterators

finclude <vector:
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int main(}

1
using namespace std;
string s1[4] = {“fipe". “fish™. "fashion™. "fate"}:
string s2[2) = ("busy™. "bats"):
string s3[2] = {"silly". "singers™);
vector<string> words (41
copy 431, 51 + 4. words.begin()J:
ostream_iterator<string. char> out (cout. "
copy (words.begin(), words.end{). outk

"

cout << endl:

// construct anonymous back_insert_iterator object
copy €52, s2 + 2, back_insert iterator<vector<string> » (words}:
copy twords.begin(}. words.end{}. outl;
cout << endl:

{/ construct anonymous insert iterator object
copy 153, §3 + 2. insert_iterator<vector<string> > (words. words.begin(})):
copy (words.begin(). words.end{}. ourk:
cout << endl;

return 0
1

R £ H4miF & THER A listh #= iterator.h. B o . iﬁ‘l_j!j%l*-g T4k 42 A ostrearn_iterator<int>, # %
2, ostream_iterator<int, char>

FEFE% 169 FEFRBETT:

fine fish fashion fate
fine fish fashion fate busy bats
silly singers fine fish fashion fate busy bats

B AcopyO M sl PRE4 DN FEHEE words B, X2 BT, EEHERE LB DT words 1A
WIS 4 DTS, KB THEFINTHEHE. 45, back insert_iterator 3§ 52 FHOFRFRIBA
Bl words MAMIAKFE, 18 words MK FEIEINF 6 A&, B, insert_iterator 45 s3 FRIFHA T BIEA T
words (R0 B I AT ¥ words #CEEME AN E 8 4 7% , tn 72 iR Bl i F words.end () A words.begin ()
TR AR B s2 f1 3 2] words ', words K FERFMTIE, BFETHSBTHIENGR
Wt

R WO R R, WHE DT, NEBERRARBEN. BAMEERG, XEHE inftge
BT STL ARG, U, copy O R LUEEBM— P EREHHE AR, ETUBEEMNE
HEH AL, ABANREHBIZB P, ETLER copy O BB BN B —ARB 4. BERERR—
DHRE USSR E L 1R, copy O S RRIEAKIHSRBATE T STL Bz -, BEIHIXEE Vg8
Ko T ixsb i ¥ otk .

16.4.56 FRFhHE

STL U ABBMSHARER., MESRAFLHK (WER. FASE. Boansd) mlmsy, &
RIIL T PRI M AR RABR. 1 A FBKM SRR deque. list. queve. priority_queue. stack-
vector. map. multimap. set. multisct M1 bitset (A B RIS ib bitset, B REHISBLBEIENES), BY
B RRBEA S T 2 %, BANEIHEEN.

| BEBHs

BT M AN SBEHNAEE, ERSHETHARRASENNTE. A MESILRmEE
KBS, REHRBRFRREBTGRIG. REE, ARESIEE THE STL ARES
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LR RRIERK.

BRREBHMAN RN R, AN SLRRER--FEEE, ©NFTLEOOP EX LHHR,
WELRAATRRE, BEMTEESTHRRLYERNS, RERENERTNN, FHEESPRHIEDR
Hitd CRid, MBHFBAEHARE, WEHEAKEEEARA—E ).

AR R RIHN REMEESRD, Aithipl, BMLHRTERHMBENNTRERN. EhBRE
RIXHER, DE¥E YREHEHEERENRERF SR RAN, WA EHRXHEK.

AR AR ARSI ENNFETFSE. ETHRIETRAMERT, B SETSESE,
Wi el ARG FER G HE . BTE M E SRS L e R 1E . & 165 X — Ll AR PERIT T 8 85 Kb,
X PR AERAR, Pl vector: T RTATFHESRPATRER: a b ERBEB X AME: v BREB XK
FRIMF .,

.S RAM" FIME T HRATEREMFIRGEL. ZBHHT 3 BTt MMRBEHG S

e RiEHA,

e [EEIE.

o  HERtiE].

MBS AR, WHRES ESF T, RITHEDY 0. B HREERERBRER EEIET
Frit, HEMT FHEPHTRSEE. S MEEREN NS AR EREL. BDME a b iFRER,
WMa==bHAFREEAE, Bi--RELARTFESEPHESAE. LFE, XESEEAER. R
PR RN ARR, W ASEE R A a gk i,

%165 — SN
FILA el R ® # A

X 2 iterator 18R T (1% B %A Bt A%, 38 2 SE BT fal ik 18 B8 24 wWiFetiE
X i value_type T THIXE SRR ]
Xu: SIHZh vy MTFAS i#5%e

X} CREAMTEE 181 5E
Xuial; MRl it

X u=a: {EFRAE Xu ta)

L&a) =X void HEZEE T A RNA T H8R R gt
a.bein () i BREAERE T RANEE il
a.end{} HALE A AR - BlE
asize() T g BEIAETH, FHT aend()-abegin) 1}
aswap (b) void THaMbMAE : il
a==b Tif § 15 % bool WRa Wb HKEMAR. BahBPrESEF =5 | &%

bR R, BXR
at=b ) §43 2% bool EE (a==b) it
[ 7E B} el Fn sk 1 A 16) O 4 F

HEF - RBROLGREKET, OE-FEF, REFAN—SAHF6 ., BEEFERITHFYG
=R K, MNAKL-FHIHNES. REATAY—-BERH 10 MEL 1000 A X, 3
HFE 3

RERESFAREE T PRAT G- ALK, WA HAXNHANES, PEEFEZH 10
MER, MLHRB 10 EAREFHN T EANTAIACL; EF 100 0K, WLMRTE 100 X,
TR E - Fbo BB T AR, FAARREIALE, UEERI10ASLES.

RERBEEFAPREE MK, MTHRREE-NLE. i}, S¥LABIVOLEIKA AL
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FHRPORNHRBREL, ORI RHESFRALBEH BT L.
WREFEABTHA, HRARKY, HAREHHEARFARLIN A, BAHATALERER
2L, HTAABHRLHOE,
BB A EABMSHETARRKENNTHEGSYRH, RERTHEEAE, ERAN-BHAOETF
PR R ik R A 10018, MR AESN, LAEMRESENTY, EXHELT, wi
HHAET TR (—RbF, EREAHENN) Sk B ESAREFAHETPOE (LAEHNH
AR ) Rh, HFARETERAERENLE,

HARERE STLAHIL, BARTRA VT LRBM, BHAENENAT, LUEREERBNETIIEE

BRI R A
2. AF

WA RIS R R R RO B RBS. FF (sequence) B EEMMGHE. EY 63 STL 5%
HHE) (deque. list, queue. priotity queue. stack Ml vector) #EFF| (PAFIREREEAREMTE, TFAY
MIER L E . Deque R0 XL BA B LV e PSRRI T 3). RS0 Tk T /b & IF i g
EFRER, ZRIE T RS ERONTED, REERKERA2 mRETE.

AT BRIEAEETROKMMFHES), WEEE I E. BE—ITE RE-ATENRE
AUES B TENEESNE AR, SENEREERR, BaXEH (RPN A EER

M RD) ANRFRY.

R FEFIH R RE B2 BRAF, EULAT BT B IS S 2 (B . MBS & X SRk,
#16.6 FIR T IXMBRARFIUARBRORBRE, EREEANRTELE 16580, k5, tRT
TRR (FEAFRTREMER) HE. o RREH. p. q. i 1) FRERE,

% 16.6 PESIHER
# 4 A L TE LA

Xa (o, U2 BB Z%aly. tndtEARMFEFR
X tn. ) B T HEARKE LT
Xa G, FOR-— 420 a MR, RGN RIENE. ) A
X (oo R MEEFT, HEHERAE I, i KRS
a.insert {p, ) B0 RE ¥ tHAE p HETE
ainsent (p. n. 17 void #o A AR p AT
ajnsert {p, i, j) void BEEG, j» PETESAT p 4987
aerase (p) -] ME piERMTE
a.erase (p. q} EL 2 BiEkX jalp, qlfFMIAE
a.clear () void 1t F erase (begin(}, end()

X% deque. list. queue. priority_queue. stack 1 vector MR KA £F IR SIER, FLlTHTRSE
F16.6 PHRIETE . BRILZSb, K 6 MERIP A —SGR A R MRIE. EATOERT, SNNENE

RN, % 16.7 I T H Ak,

R 167 RS ER
® & R BRIEHE AR & X E B
a.front () T& *a.begin{} vector. list, deque
a.back {} T& *. -a.end(} vector, list. deque
a.push_front1) void a.insent (a.begin(}, ¢} list. deque
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R
x ik A PGB & X E O
a,push_back(t) void ainsert (aend(), t) vector. list. deque
a.pop._front(t) void a.erase (abegin()) list, deque
a.pop_back(t) void acrase (--aend()) vector, list. deque
afn] T& * (abegin()+n) vector. deque
a.at(t) T& * (abegin()+n) vector. deque

16,7 A E AN . W, a[n)F aat(n)#PEE A RAARDE 0 NILHE (MO TFIRES)
Malm. SNZAmENET, WR o FEABMERREZI, W aam)BERTLRRE, H91R
out_of range W7 . HM. ATAEA A&, K%k list M deque 5 X T push_front(), ¥4 veetor & X?
(B B NPT IAR A B & 100 470 F 0 % Bk A I8 it i . B0 th 42 18], 02000628 99 Mo EB IR 100,
WRIGHE 98 ML EBENBILTE 99, KILASHE. BCRMRIFH B A R LR nTE], BH#ES) 100 DICERATE
OB 1] S BB AN TR EE M 100 F% . (HF 16.7 R MBS R S0 S A 00 R A0 Oy (8] s e ) i) 4 B S .
LeRIOUHBA S (0 BT Fe VPR e BRI B AT, WA B ICE, BYCLEATRT LULLE i R ) SRR
I push_front() . P 16.4 8 T push_front () #1 push back () .

R4 6 R AR KR,

(1) vector

R T ZAMEH vector BUMRAIH] T, ZBUREAE vector SkICHEehAIAM . WMHbBl, vector 2%
AU —FhRRR, ST A NFEE B, TTLLshAERE vector X R IKHE, FFBEAT R AN
MR TR RO T R G AOBAEL T ). 76 BV R Bk oG 3 e T RE B G, B Sk
i) 4 A T B 7 ) L A% P DAy £ P ()

ow";
dword (word, word+4)

P 16.4 push_front () ! push_back ()

[ T 145, vector i it ] [ 4% 75 8% (reversible container ) & HUBLRY . iXHIN T #4245 rbegin ()
Flrend (), HIEEM—AMEREFHRE AN ERIENRE, EHERRREFIMRIES. Fit,
R dice £/~ vector<int>%F4%, i Show (int) JER7x ¥, W F AR Y L IE M Bor
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dice [FIPS%F, JRIA K 10 s
for_each fdice,beqin{), dice.end(). Show) : /f display in order
cout << endl:
for_sach ‘dice.rbegin(). dice.rend{}. Show) + // display in reversed order

cont << endl;

W R P AR NS A R B AR reverse_iterator. XTIXHE LR HITIRN, BENER MR
i s ies.

vector MRS AMFAAL, BRIEH AT HRR S S T LRERHESR, EUER
A X AR,

(2) deque

deque HR4H (A deque Sk X AB) FRIUREAF (double-ended queue), WA M EIFRNY deque.
4 STL b, HSEHELL F vector B35, XRHHLHA. TERJET,. M deque 3B IITFFU5Er B3k A M
& A E AR TR B ), R vector PIREEREMRMIRY. Bril, nBBESEREEFEMLENE
Mgk, WIN-5 B A deque $iiEmEEH .

KB deque FiSHAINATHE AFER 4R 1R BT B ER9IX — H B, deque M EHIEITH, vector 3T %
FORE A [Rh, ROE ZEHER M T FRIMEHL D FLRE AR 7 b B8R T 45 04 i 18] f04E A OB IR 1E, (B
vector HEEIITIX LM AT i Bt

(3} list

list FARAE O list ke LAEDEH) ErRWnEEER. RTE -G~ 1ES, SIAEBS5WE
e M, X EWE 0 LIAORB R, list 72 vector Z[812EBIIX BZE T, list EHRDT—Hr Bt
Tridi A FURBR NS B) AR R E D Cvector BLIR BRGE T FR 45 ARSI AL HER ) 13 A FOMRR, AZRA, ©
FA T ) WA AR ). BIBL, vector SEIBAYRB T BENL I BT ARE . T list BIRAR T E
FEIfAL i e AR

Ly vector HifbL, list RV RH A, Y vector FRIBIR, list REBBAFFENMEI G . 558
VA, WAERPMASMBTRZE, SRGABIERTEERE, RIVRERE— FiX9iE. i,
BEBEF - RIR vector BRM 5 MUEMBRSR, HEZBHRBLEN—ATE. ‘N, LABHED
Bt DEBNEE, BREAE, BSATEASHERRUME 4 M ROE. Hik, S
Wiy &A%, HEEAR, R, ERZPEAFARATLBHOHULE TREGRBEGA.
WA CERE AR MORIERZTE, BEHENTETRSLGERRE.,

BT R REBROBB, lis BRETESTHREANKOBE. ® 168 W TR &
CF X STL S¥EMABNTRIIE, #2 MR G. BETBEL Alloc BESE, FHTHR M.

* 168 list RE Bl eh
O woom

void merge (list<T, Alloc>& x?} BEEx SRAMRREN. HTEEOSACSHT. 15N, SIHERNRSE
RETAHERD, = HT. B4 BEOERE DB b

void remave ( const T & val) MR B val BIBTAT 000, X R WA 2B 0 £R 4k B k)

vaid sort {) TEF <1 {E A ERALITHIT: N - TRM H A5 NlogN

void splice (iterator pos. list<T, Alloc>x) | #8ER x BN AHEAF pos HINITD. x XD, XA RBAINE S0 5 B B ()

void unique () HEENBRAARERRENTE, E)RW00 FI0E H R (H

FUFIR A 16,10 R TIXBAER insert O 7k (FABBUFEFIN STL REE XM ) BHE,
ErWN 16.10 list.cpp

/7 list.cpp ~- using a list
finclude <iostream>
Finclude <iist>»
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#include <iterator>

int main{)
{
using namespace std:
list<int» one (5. 2k // list of 5 23
int stufff5] = {1. 2. 4. 8. &}
ligt<int> two:
two.insert (two,begin(}. stuff, stuff + )
int more(&] = {&. 4. 2. 4, 6, 5):
list<int> three (twolk
three.insert (three.end(}. more, more + &)

cout << "List ones “:

ostream_iterator<int. char> out (cont, " "X
copy {one.begin(). one.end(). outh
cout << endl << "List two: ":

copy (two,begin{). two.end(}, out)h:
cout << endl << "List three: "

copy {three.beqin(). three.end(}. cuth
three.remove (2h

cout << endl << "List three minus 2s:
copy (three.begin{). three.end(). out):
three.splice (three.begin(}. onek
cout << endl << "List three after splice: ™:
copy (three.begin(). three.end(), out):

cout << endl << "List one: *:

copy (one.begin{}. one.end(}, outh:
thiee.unigua{}:

cout << endl << "List three after unique: ™:
copy (three.begin{}. three.endi). outh
three.sortih:

three.unigue ()

cout << endl << “List three after sort & unique: ";

copy {three.begin(). three.end(}). out):
two,s0rt{}:

three.merge (twol:

cout << endl << “Sorted two merged into three: ™;
copy {three.begint). three.end(). outk

cout << endl:

return 0;

AW £ X STL MA T listh # iteratorh, % 3%, & XMAR THMED ostream _iterator<int>,

& & ostream _iterator<int, char>,

TR E R 16.10 PREFHR S
List one: 2 2 2 2 2

List twor 1 2 4 8 &

List three: 1 2 4 8 66424 6 5
List three minus 23: 1 4 8 6 6§ 4 4 ¢ 5
List three after splice: 2 2 2 2 21 4
List one:

List three after unigue; 2 1 4 2 € 4 & 5

Liat three after sort 4 unique: 1 2 4 5 & ¢

Sorted two merged into theee; 11 2 2 4 4 566 8 8

(4> BEiRY

8664465

RIFHR 16,10 PRAECAMEITHENIER BN STL copy O ¥ 0 ostream_iterator R K E
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WFEBMANE.

insert () #1 splice ) Z TR EBX BIAE T imsert O K AKX B MBI AN S SR, iU splice O ¥
B R B iRl B, Z one BIARLY three & 355, oné A% (splice ) HiZAF HibER, BT
BARANIERTRERE ). splice O FEMATG, ZABNER. BXER, WRHFESABRERNRNA one
Ut L. WLE splice O W E BFHEMLBITCE three |5, ZIEARTRIBEHEEALMTE.

&, onique() HEEBHASMMAEHEES DA E. BIFIIT threeunigue ) J5, three P A& RS
B 4 FEA 6. {ER A sort O /5 B A unique O B, TP EHR S — ML E.

RF AR sort O By GEFER 16.7), BERERYLY SRS, FBERHANRH RRIEEYH
FAThEE, FRULT AR IER A R B sont O TR, Bt XPRPEET 4 REERPERMRARNE.

(3) list VA

list FERAMT - HFEMLAME. fli, FEREFHTBATIREER, Wi § R rHEE,
fritef], REH uique O RPBESHTE,

sort(} . merge () #) unique } F#EE & BB REZ R IV SHVEL, Z2HA THEERRLERTER

. . remove) HERE - MEZB 1 2ROEE, Z2HATEEARERFTNETENSD

¥, XESHMRMERE, HEMNENE.

(6) queue

quene BHRA (F53k X ¥ queue (LI queve.h) FAH) B—ANEM L. BAiFTiL. ostream_iterator
PRARAR R —1EECE, RS ARIERRED. R, queve BIRILEESE (BRAY deque) BT ML
RIFIRA FUEID,

queve BMMBEBILL deque FE . T ANAAFHMILGIAMFTE, RERRIEEFAS. SiRdEE
MBI e CBASURI AR IE L, STROE LRBIMBIBVE. AR ENE TE. ﬁ%ﬁkﬁﬁﬁk%ﬂ‘]ﬁ WE T
EHEHAMEAARE 9. R 16.9 7 T i g,

% 16.9 queue BIR{E
Y ik ®ooH

bool empty (} const WRAFI R, RHEE rue; FWLEE false
size_type size () const iR PR L E R R
T& front {} FAGE IO g fak]:
T4 back () BE kAR T RETIA
void push (const T& x) TEBAER B x
void pop(} MR AR

ER, pop) R—AMBRIEN A, MARBRRBBHE. WREFARSTNE, /&Y EeE
front () REFEXAME, RIS pop O 4 MBA SIS IR

(7) priority_queue

priority_queue BARE (% queve kX HRHEHE) RN ERBE, SHIFHRES queue M. 7
HZAMEER T . 7 priority_queve F, BAMTEBRBIE (EEFREATH, IAB—R.
MRIRFITET, BIBIRERR vector. o MEH FHEBA TERB ST, FiEpB g —
A BT HIE BB

priority gueue<int> pql: /f dafault version

priority queue<int> pgZ (greater<int>}: // use greater<int> to order

greater< > () B#HE - MEXORENR, XEREBHTRE.

(8) stack

L queue 48fL, stack (7E3L M stack—— LA % stack h——FR AER ) R — /N SRR, EHRERY
(BRI F 30 vector) $R4E T REMIGINED,
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Stack AR ATRABILL vector BE . EARRF ARG EIERTER, EERAERAERK. CiEEHR
BITESE SRS MR IRIF L, BIPTLUSE AR, ARTM cR,. EFKWNE. RETEYBA
MR H T, X 16,10 Flh T X4k,

*16.10 stack &Y1E
Ko "o
bool empty {) const WMPHERE D, WIER true: FWEMH false
size_type size () const iBEHEE R RSB
T& top(} EEHR R TR R A
void push tconst T& x) TEMERTRIRIE A x
vorid pop () B2 H 15 7C %%

5 queve ML, WMRBEAMBEPHE LREEER top O RBTXME, HSHA pop O T itk
HRrP M.

1646 BREFH

BX S8 (associative container) RUABBMEN D —out. BASHSELSERTXBE 1,
MXBTFRERE. HM, HTRAERTEARGR (SR, thit. HAES0, FERERNTERE,
RBGIRI%) MEH, XBFUTURARE -HNATRS., YTHHERRGR, BESFREHALREER
REDVEH. tHATHTE, 328 X, REX X - valve_type BHISH THMBEARPIEMHE, TR
FIABRIR, FEA X key type Hil TH{EX4FR2R,

REBRAKLAET, SRETHTEOIERR. SEFEN, BAARRAFEAETE, FilF
RIELENBALE., RARKSAREFCAH FRESEREMN BN, EEERpEREA.

STL M- T 4 FES B 8: set. multiset. map F multimap. FiFIF R set k30 (BABT455 seth
A multiseth) X, ERFRE map kX (CLATS50% map.h £ multimaph) g X,

RERME (bunch) R set. HENIWEXRTIE, LRFEER—N— AP FEEEIMER
MIKHTF. Bk, XF set K, EMBEET. multiset KABUTF set, RBREFEEE £ MEMLRS
ML B, MRXRFENERRLS int, W) multiset HROFHOABTUR 1. 2. 2. 2. 3. 5. 7. 7.

AT map BEDRIE, ERRBEXRERR, XRFEEM—MN, S)XBFAFN M. multimap
AR5 map AR R - ARRETLLEBAME LR,

HAXREURVGEERS, RRERELHIH (RIMFE GFIHTHE), ZRAAE—MED set
PRI 87 5400 - R0 A ) multimap B 81850 F .

1. set fE.1H

- -PHEBAE. & vector 7 list AL set BAEFIMK 2 KRBT R MM MHAR,

set<string> A; // a set of string objects

ERRTAHE SR FRRARG XBERTHFOLBRERENR. CRAMERT. e
M less< >R (RE#HITR). EX CHHLRTRRTRAMIME, BHLESRIETBIRS N

set<string, leas<string> > A: // older implementatieon

8 TR,

const int N = 6;

string s1[N] = {"buffoon™. "thinkers". “for™, "heavy™. "can", "for"}:
set<string> A (sl. 51 + N} . /{ initialize set A using a range from arcay

ostream_iterator<string. char» cut {cout, " %) .
copy (A.begini}. A.end(}. out) :

HRMBEBABLL set H-THERBOERENSRORBRE (BRE 166). KHRHET —H
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BEAVHILLSRAARNE AT L. o, XAKRE - LERER, sl + NIRmKA s1 BS/EEA
— K. ERGARANEEY, XBFRE-H (FHFSE “for” ERATHAT 2 X, BERED
R 1K), EEWHTF:

buffoon can for heavy thinkers

BEAREENT —LiFHeRiy. Pl HFRAEHIESESHENAE. UREHITRGPATHE
M, NZAMERE R B —K, ZREAXBERE /. TEAZHIMESLHHATE. B
REMERLE - PREGBEFIRA LFHTE.

STL 4L T R BR PRI . ENAGREY, MARAE, FENFRAAESHT set MR-
Aid, B set X RE QAR ERAXEN KL REM, DEBRETHFR. set_union() BEBE 5
PERBEY. WHTBERBEXT —TRESHKE, BTFROFIEXTE-_MEAHXE, BE-—-A
BABERUDENAE, BHREFRESERIMTAME. Fim. EFETEE A MBOFE, LU

set_union (A.begin(}, A.end{}, B.begin{). B.end{),
ostream_iterator<string. char> out (cont, ™ "Ji

BRERGRBHRECH. MARETE, MBS~ MSRNRE— M C MHEAR. BRALM
ERR Cbegin(, HEAEA, REAFS. ¥k, BEEIHERTEFLNE, Ll Chegin()EH
SRR E —MEEERES TRAFRLIENRE. FEHEEH CheginOME-/REL, 5 copy(
Bl set_ union O BBEXRERPOANYE, HEREBREHEBNEARAMAFFR. C BTN, TaEHL
EHER. BRAEHEH insert_iterator IR AT LIMBIXH A HE, HATELER, COTLEE R
A, 55t CESMTHBERERS, HUTUAEREGERASARR. A, TR —1ESL
insert_iterator, ¥{5 BHHEE C. dATALE. WERBEERBRMEBEIENEH:

set_union (A.begin(). A.end{}. B.begin{}, B.end(},

insert_iterator<set<string> > (&, C.begini})):

set_imtersection()fi! set_differenceQ R MBI LEREAR TREHE, ENINIELL set_union(HHF .

PIA-H P set 775 HIR lower_bound () 1 upper_bound () . lower_bound{) i X FEE A S H#
BB —ERE, ZEABEAREPE— IR P FRBEEENARR. FIEE. upper_bound ) i
FHENBE. HFEE--MNERE, BEABEARSPRE-ANATARFSENRRA. B, WREF—A
FRE®RE, WTLRARETERRE—ARXE, ZXEASESHM “b” 3 “0” MHETEHR,

B HEFRE THARAE, FLUXFHEAE AREEBANGER, IAEEEENEA 7%, flin,
MR ANBREFHRES, WETLLXHM:

string s ("tennis")
A.ingert (s5) // insert a value
B.insart (A.beqgin(). A.end(}) ; // insert a range

HFER 1611 7 TREESHNIZERiE.
EERN 16.11 setops.cpp

// setops.cpp -- some set operations
tinclude <iostream>

#include <atring»

finclude <set>

tinclude <zigorithms>

finclude <iterators

int main({}
{
using namespace std:
const int N = 6
string s1(H] = |“buffoon". “thinkers". "for". “heavy™ *can®, "for"};
string sZ(N] = {"metal® "any". "food". "elegant™, “deliver™, "for*i:

set<string» A {51, 81 + N}
set<string» B {82+ 82 + N}
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ostream_iterater<string, char> out (cout, ™ ")
cout << "Set A Y

copy LA.begin{), A.end{). outlh

cout << endl:

cout << “set B: ™y

copy {B.begin(}. B.end{}., outh

cout << endl:

cout << "Union of A and B: Mo™:
set_union (A.beginij. A.end(). B.begin{}., B.end{), out):
cout << endl;

cout << "Intersection of A and B: \n™
set_intersection ‘A begin(}. &.end{}. B.hegin{}, B.end(}, outh
colt << endl:

cout << "Difference of A and B: \n™;
set_difference (A.begin{). A.end(}, B.bagin{(}, B.end(}, out);
cout << endl:

set<string> C;

couk << "Set C: ywn';

set _uvnion (A.begin(). A.end (). B.begin{). B.end().
insert_iterator<set<string> > (C. C.bhegin() )k

copy (C.begini), C.end{}, outh

cout << endl:;

string 523 (Mgrungy"l:

C.insert {3k

cout << "Set C after insertion: \n™;
copy (C.begin{l. C.end(). out);

cout << endl:

cout << "Showing a range: ‘\n™:
copy (C. lower bound ("ghost®). C.upper_bound (*spock®), eut)
cout << endl:

return 0

[

AR AKX STL FATHMRA seth. iteratorh F= algoh, B7T5£ £ less<string>E 4 set 9B = A
BHEAM. Fob, WISATHIF RER ostream_iterator<string, char>, & 21k 5 ostream_iterator<string>.

RS R 16,11 PR G-

S5et A buffoon can for heavy thinkers

Set B: any deliver elegant food for metal

Union of A and B:

any bul{foon can deliver elegant food for heavy metal thinkers
Intersection of A and B:

for

Difference of B and B:

buffoon can heavy thinkers

Set C:

any buffeon can deliver elegant food for heavy metal thinkers
Set C after insertion:

any buffoon can deliver elegant food for grungy heavy metal thinkers
Showing a range:

grungy heavy metal

MEERAEHFED -, REHE (6.1 REBEHTA sd RN T HWIHR:
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using namespace skd;

XM E AL ER A XREHER T 2R TR std PERBHLE. WRE vsing FHRIER
THRUTEAF R, (UM BEREL:

std::set<std::string» B{s2, 52 + N};

stadiiostreaim tterator<std::string, char> out{std::cont, " ");

std:tcout << “Set A: M;

std:scopy{A.begin), A.end{}, out);

2. multimap 5% %]

5 set fHfEl, multimap BEW RN, SidHFNBESES,. B moltimap P, XEFHRE G{ENHR
RN, fF multimap ¥ &b, HERXBTATEES A EHEXE.

BAS multimap 75BN R 2 BESE T R F R R EEOBMXT, Hin, FEmseEse
@ - multimap W%, HPXBEFHRRY int, FHEGHEHOER S string:

multimap<int. string> codes:

AR 3 MERBHETUUR FROBA T FHTHFN LRSS S, ERANATF, B
less< >8R (MFAIEITIE). ZRBEXBTRRENBH, EX CHEIMTAERERINT ZEESH.

B REGH B KRR EE XRTRMMBIERYE A K. ik, STL 8 pairclass
T, class UXRBE A IZFETFER- R P . MR keytype RXWF XN, T datatype 24 T74E I%
PR, WA pair<const keytype, datatype>. B0, AT A5 BIH codes 3 RIMEHE % pair<const int,
string>.

g, REEAKSEARRTREFHATE. ZREY codes FI—B, BIFXRTFHLMAEN Y
int, ¥IBRAEWN string. P HIERYE A pair, REBTHAN:

pair<const int. string> item {213, Los Angeles"):
codes, insert, (iteml:

W RMER - RIBAEE - B pair iR, HHEEHEA
codes.insert (pair<eonst int. string> (213, “Los Angeles") ) .

Y BRI X TR, BUTAREREBALE.

15T pair ARG, B A LUER first 8 second AL AR A KA T -

pair<const int. string> item (213, "Los Angeles®) ;
cout << item.first << ' ' << item.second << endl:

QRIAKEH X mulimap HEKEBR? count ) RARBAXREMEHBE, HRFEAHEXREYN
FEEMIBHE . AR R lower_bound () 70 upper_bound ) X B TIEN S X, TR THET RS set 1
KRl equal_range ) A RBAERBEHEABE, HERBERE ZARFLENR AMELR, B8
BIDE. EF RIS MEHRE— 1 pair R, S H MRS ERIECHBR, B, TG
ITED codes R PR S H 718 B EHHT:

pair<multimap<KeyType, string>::iterator,
multimap<KeyType. string>::iterator> range
= codes.equal_range (118X
cout << "Cities with area code 718: \n";
for it = range.first; it != range.second: ++it)
copt << (*it) .second << aendl:

BIPHR 6.2 B T LR XHAER, St typedef XML,
NP 16.12 multimap.cpp

A4 malemap.cpp -- uge a multimap
tinclude <iostream>

tinclude <string»

#include <map>

ftinclude <algorithm>

typedef int KeyType:
typedef std::pair<const KeyType. std::string> Pair:
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typedef std::multimap<KeyType, std::string> MapCode:

int main{}

i
using namespace std:
MapCode codes:

codes.insert {Pair (415. "San Francisco"}):
codes,insert (Pair (510, "Oakland"}):
codes.insery {Pair (718, “Brooklyn® !k
codes, insert (Pair (718, "Staten Island®i):
codes.insert tPair (415. "San Rafasl™)):
codes. insert (Pair (510, "Berkeley™)h

coubt << "Humber of cities with area code 415;
<< codes.count [415) << endl:

cout << "Number of cities with area c¢ode 718: *
<< godes.count [718) << endl:

cout << "Number of cities with zrea code 510:
<< codes.count (510) << endl:

cout << "Area Code City\n*™:

Maplode: riterator it:

for it = godes.beqgin(}: it '= codes.end({}: ++it}
cout << " "oco (*it) Lfirst << "7 "

<< {(*it) .second << endls;

pair<MapCode::iterator. MapCode::iterator> range
= codes.equal range (718)

cout << "Cities with area cade 718 \n'*;

for (it = range.first: it '= range.second: ++it)
cout << {*it) .second <« andl;

return 0
1

F¥: AKX STL FR T4 A multimap.h # algoh, HiFETAe£ LI less<pair-4F % multimap &% 3
AR A F o, £ X EABR M ostream_iterator<siring>, # R 2 ostream_iterator<string, char>, Borland's

C++Builder 1.0 # %2 /& Pair typedef ¥ 5% const,
TR REIEER 16,12 PEFAEL:

Number of cities with area code 415 2
Number of cities with area code 718; 2
Homber of cities with area code 510: 2
Area Code City

415 3an Francisco

115 San Rafael

510 Oakland

510 Barkeley

118 Brockliyn

118 Staten Island
Cities with area code 718;
Brooklyn

Staten Island

16.5 &R

W% STL Hik#E RN S——HM AR (functor). REFRTULIBHFRY (&2 FH
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FENS. ZOBARKS. BEHREOEGRERT OREFRIN R (BIE LT R operator ) O #124).
B, wLBUEHEE X K.
class Linear
;l)riuate:
double slope:
double yO:
public:
Linear ‘double _sl = 1. double _y = O}
: slope {_slh w0 {_y) i}
double operator () (double x) [return y0 + slope * x: |
b
IH, B ORIFrrig Q4R R BN R F F Linear 38

Linear f1:
Linear £2 (2.5 10.07:
double yl = f£1 €12.5%: ¢/ right hand side is fl,operator(} 112.5}

double y2 = £2 (0.4}

Holvyl B HIRAR O+ 1125 Kil 6, y2 BFHEEZR 100 +2.5* 0.4 R E.ZERER y0 + slope
*x . y0 Al slope BMER A W R HHGIERY, T x FHEK B operator 0 O 124,

LR for_each 7 TAGIEEM A TR EP MG PHERA:

for_each (books.begin{}. books.end{). ShowReview) :

BE, B3I TPEMURERBE, LT RRER. Eab, XRLT NS DEERHES A
BEOR? REERE S IRMIES. BAYRRIEHRET2ERN, dTFARTURSAELY, HUM
RN B S G, STL B (EAMRRM R 711 M. for_each MIFZIE 3 3hiuxts.

remplate<class InputIterator. class Function>
Function for_sach Uinputlterarer firsg. Inputitecator last, Function £}

ShowReview () IREIINT,
void ShowReview lconst Review &)

¥, $RIRTF ShowReview FIZERLIE % void (*) (const Review &), Xt BRI S Function 1
ER. AT TEIMBABER, Function ZRFTURFREERN O WMIEFHEAR. BE, for_each() {45
HBRE-MER () BRAR. 7 ShowReview () fafils, RIEHREMIEE, .. BB B
WREBEN for_each( BHR ~T31%, M C.) BREAKEERNOBETHMNR.

16.5.1 EWERS

0 STL 5 X T FRFERBAME —H, EHRELTEHIHES.

& CLERE (generator) RTAISRATLLERANENE.

® ¥ C(unary function) BF-—-S¥T oL B BB,

e ULHEHB (binary function) RS LLRAM® LY.

B, HOE for_each O MIBMMTN LR -~ LEN, BRESKAT 128 TE.

IR, XSRS R AR IRERR

® JEFl bool HAT--LERKEM T (predicaie).

o B0l bool T " ARMRTH S (binary predicate).

CEESTLRMTEN S BEA AN SZE. I, BFEE 167 BT sortQ MXRE— A, B
M EEARS 3 M8 ¥

bool WorseThan (const Review & rl. const Review & r2) :

sort (books.begin(}. books.end{}. WorseThan) :

list B MW AE DS B remove_ifO A, ZRMEW SHATEEPNGI I TE, WENK
HIEE rue, WIMBRIXEETCE. B, TREACHBMRERE three FHF AT 100 B E.

bool tooBig Lint n) [ return n > 100: )

list<int>» scores:
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ﬁ,

scores, remove if LtooBig)

RFIXAHFEOR T RRKFEARMY . BEEMNRS —THEEFHEAT 200 FE. DREERER
SRHFEAE ANBWEBL 00Big), MWALEHFROERMNZRE BHSAET -85 7,
W B it -4 TooBig £, WA LIFRAERRAMARLANBYE. FEBHRIPNEE:

template<class T
class Toobig
|
private:
T cutoff;
public:
TooBig lconst T & t1: cutoff ¢t} {]
bool cperator{) lconst T & vl { return v > cutoff: |

}s

KB, —AME V) EREESHER, MEZTE2Y (cuoff) REXHMEREERN. FTiZEX
BT LU R E Y TooBig &P N TR &4, A remove if ) . EFHER 16.13 18
R TIEFE AR,

ErE¥4 16.13  functor.cpp

/¢ fanctor.cpp -- using a functor
tinclude <iostream:=

tinclude <list>

tinclude <iterators

template<class T> // Functor class defines operator(} ()
class TooBig
1
private:

T cuteff;
public;

TooBigiconst T & t} ; cutoffi{t) {}

bosl operator () (const T & v) | return v > cutoff; |}
I:

int main{}

i
using std::list;
using std::cout;
using std:iendl;

TooBig<int> £100{¢100); // limit = 100
list<int> yadayada;
Iist<int> etcetera;

int wals(10) = {50, 100, %0, 180, &0, 210, 415, 88, 188, 201}:
yadayada.insert {yadayada.begin{}, vals, vals + 10);

atcetera.insert (eteetera.begin(), wvals, wvals + 101;
std::ostream_iterator<int, char» out{cout, * "};

cout << "Original lists:\n";

copy (yadayada.begin{), yadayada.end(), out);

cout << endl;

copy (etcetera.beqgin{}, etcetera.end(), out};

cout << endl;

yadayada.remove if {(£f100); // use a named function objsct
etcetera. remove if {TooBig<int> {200)}; // construct a function cbject

cout <<"Trimmed lists:wn";
copy (yadayada.begin{}, yadayada.end(}, out};
cout << endl;
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copy letcetera,beqin{}, etcetera.end(), out};
cout << endl:

return 0;
)
AREF (N00) B-MAEHBFSE, S —TREK (TooBig<int-(200)) B—IMELXMR, B

HikE s ER R GRK. FERERTHE 1613 PREFHAHE.:
Original lists:
SO100 90 130 0 210 415 88 188 201
50 100 90 180 &0 210 415 838 188 201
Trimmed lists:
50 100 90 €0 88
50 100 90 180 60 88 18R

EE: remove if() Fik AR e — MR T A, BRFEARES CHR LRGP E, Bt X
B ERTRREINEF . Rid, BF— AR R B remove if}, BEARE ( HARKE) T4
HEHK

BROASET M EREZAMBENERER:
template <class T»
bool tooBig {const T & wval. const T & lim)
1
return val » lim;

!
W) LU R 300 B R BUH £ BRI R BT B
template<class T»
clazs TooBigZ
1
private:
T cutoff;
public:
TooBigZ tconst T & th cutoff (t) ()
bool operator() tconst T & v3 { return tooBig<T> (v, cutoff) }
s
ROWTRLIE HE 4
TooBigZ<int> tBIOO (100):
int K
cin »>» x:
i1f (£BI00 (x}) // same as if 'tooBig (x. 1000

P I BI00 (x) 4825 T 0oBig (x, 1007 Tkl A/ 50 iR MUbk b 4 2858 Kot 6 rd
% WNE A SRR FHRERMR. MHES, 25 TooBig? &— 1 EUGERE, RN
FA R,

16.5.2 MEMBIEHRA

STLEX T 2T BERAYF. CNMTEDEHAMEAI. LEFRMETHESRE. RIEXLEY
HERRED T XHH R HBHEN STL ®B¥. M, ZERHK transform() . BHBHEMEE. B— Mk
RANBH HIFTEMEREERKANERR BEEENZORETRRTE), B3 MHEKE
BERLBFIFEREENRE BE-IMEHR -V BHT, CRNATRADHEGITE, LREBRPW
oo, B, EF F Y.

const int LIM = 5:

double arrl[LIM] = {36, 39, 42. 45. 48);

vector<double> grd tapcl, arrl + LIMY:

ostream_ilerator<double, char> out {cout. ™ ")

transform (gr8.begin{}. grg.end(i. out, sqrth
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AR S UENTAE, FESREEB%HE. BERREA LR FREXKEP. P,
¥ LR out BN grébegin() 5, FESBEEEFERME. HHE, FRAMNAKFLARESR
ZH R

B2HRAME PMEZHNISENEY, HEEARNATHEIRKEPAE. AR T8 (HE
34 BRI AR BN E . Fli, mE me 25— vector<double>f #. mean (double. double)
BEIFHAAAMTEHE. WFEASREESERE o8 1 m8 FHEMFEE:

transform (gef.begin(). gr8.end(), m8.begin(). out. mean) :

MO S BRI RERIEHF A28, BoX FHE double KiR, +RABNREEN, mA
R, oTelse -~ MR SAnn &S, AR

double add tdouble x. double y) | return x + ¢ )

transform (ard.begin{}. grd.end (), mB.begin(). out, addh

Aid, BV SRHEBPME TR, BHNHEREE L-MER (BRIESTL EEF 1
BT, XKL E . kM functional (LLET N functionhy EX T BN EEERYHE, HFa
¥ plus<>().

Al LA plus< >33 5 AR AR HE iz 8

#include <functional»

plus<double> add: // create a plus<double> object
double y = add (2.2, 3.41; // using plus<double>::cperator{) ()

EEEAEREARIEAZRIBR S E:
transform (gr#.begini{}. gri.end(). mB.begin(}. out. plus<doukle>i)) :

Y, R EENERNE, TRA pluscdouble- ¥ REHE T — 1 B¥F, Lkfnzg
RS XA B HE B, 53845 transform () (2 4 WSk BT M 8) .

AMTHHNENEREERN., XRRIFFRIZEERIER. STL #RETSHORET. & 16.11 7K
TIXER BTN AR, SN T4E CHRBERRSEMA A & A (mREL T HNRARER).

B X Cr+R M R LA times, 7 R multiplies.,

& 16.11 BIERF B R B
*® f ™ RRE I i W B £ ® HREH R 3
1 plus = greater
minus < less
. multiplies = greater_equal
/ divides <= less_equal
% i modulus &% logical_and
negate | logical_or
== equal_to ! logicel_not
e not_equal_to

1653 HBEERAFMENERN
# 16,11 PURETHUE LA R QIENE ., EREL STLH 5 AMAXE0MS . BiEN RS (adaptable

M 75 (adaptable predicate? MEER ZTHKiS (adaptable binary predicate .

R ) BERRRBIR, EHE THRNS HERMNERE XA ypedef BA. ZERRA TR
resuli_type. first_argument_type 1 second_argument_type, EIH{ERART Z B840, HItN, plus<ine-it %
R e K RBBR IR plus<int>;result_type, X2 int B typedef.
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REFOBENEMNEXET: RNERBRTLUERRERTR, U D EEZE cypedef 5.5 . Fli,
BEZ-PMHENREFSER R LLEA result_type R R H— SR FEREEMITRNER,

STL ##t T HAXETANAKERELE. flln, BREERKE o8 M TR 2.5 15, WE
EHEMER 41— KE RSN wansform ) AREK, KGR T

transform {grf.begin(j, grf.end{). out, sqrtl ;

multiplies ) BT PTLARATRIZETT, BER TR, ALEE 1 RHEERS. BEZHI 8
MR RFEEMER | M BRNRET. WA TooBig2 FUMIRE 7 —Fi ik, B STL 4/ binderist F
binder2nd E AR i1, BN QEN TR B HIEN TR,

RIVEF binderlst. HRA -~ MHEN ZCRHENR 20, WITLEIER—4 binderlst TR, EMNHS
PHRAE RQOKNE - 2EMEEE (va) WX

binderist {£2, wall f£1;

BE. FHRAN280AM flx)e, BERIMESE val 55 —-2%. B O00SBENE - SXREA
20BEKEME. B OOFR T 2 (val, x), ARITER - TBEY MAR-ARK. 00 RRBER.
A, R4R0E-MEABNEEN, X AELH.

B EEH GRS, B, STL B4 7 ®¥ bindlst(), LARL binderlst 289 {F . AT LA 0L T4
# bindertst W R RBAHFIE, THIEE—MXFPAERGHR. B, BB TEH K multplies ) ¥ 8y
BERRLL 2.5 B —TORER, WIETLUXEEH:

bindlst (multiplies<double={}. 2.5}

B, 3% gr8 PRGN ITES 2.5 W%, HERERACEBIT:

transform (gr8.begin(}. gr8.endi}. out.
bindlst fmultiplies<double»i}. 2.5}%

binder2nd £ 5L HEBEEREE 12858, WAEFE 128, BH—1%EH bind2nd 9B
Fia¥. %R T1EH L2400 F bindist,

BF: R STL ABEE A —ADH, GRE-MEXEME LG HiE SR, BTREA
bind1st() & bind2nd O iZ A FPEH F— A4k o,

TRk 16,14 1§ BIEMTFI& IR T — R,
ErEREa 1614  tunadap.cpp

// funadap.cpp —- using function adapters
tinclude <iostream>

tinclude <vector:

#include <iterator>

tinclude <algorithm>

tinclude <functional:>

void Show (doubleh

const int LIM = 5

int main{)

(
using namespace std:
double arrl[LIM] = (36, 39. 42, 45, 48);
double arr?[LIM] = {25. 27, 29, 31, 33):
vector<double> gr8 farrl. arrl + LIM);
vector<double> m8 {arr2. arr? + LIMk
cout.setf (ios_baser:fixed);
cout.precision(l);
cout << "grB: “t*;
for_sach {qré.begin{). grB.end{}, Show);
cout << endl;
cout << "md: \t™:
for_sach (m&.begin(}. mB.end{}, Show):
cout << endl:



¥ 16 % string XPAORRSE 637

vactor<double> sum (LIMk

transform (grd.begin (). gr8.end{), m8.begin(}, sum.begin(l.,
plus<double>{} };

cout << "sum: \t";

for_each {sum.begin(). sum.end{}, Showk

cout << endl;

vector<double> prod (LIM}k:

transform (gré.begin(}. gré.end{). prod.begin(},
bindlst (multiplies<double>(}. 2.51%

cout << "prod: \t":

for_gach (prod.begint). prod.end{), Showl;

cout << endl:

return 0:

void Show (double v)
{
std: :ocout.width{é):
std::cout << v < !
}

W EX STL M T4/ B vectorh, iteratorh, algoh #v functionh, B THE/MEM times, ®FA

multiplies..

EEHR 16.14 PRSI T

gri: 36.0 39.0 42.0 45.0 428.0
m8: 250 27.0  2%.0  31.0 330
sums 61.0 66.0 71.0 78,0 81.0

prod: 0.0 97.5% 195.0 112.5 120.0

16.6 B

STL S8 TREZLEBFBNELABH. FHCENBIEIH— ., son(. copy(. find().
random_shuffle () . set_union(} . set_intersection(} . set_difference ) f ransform() . AIREEZFKH, 1]
R ER AR, BERARAQRRINAELAEHNBER MPERVEEME. FERITES &
BXMRBH, HERHTELELRIE.

MTHEREET, AR EENERRES. Bk CISERARECRBILEEAY, BR, BI%
1 AR R IR 005 i) 25 28 TP BB RB R R . B, copy O BB T4 double A SERTRIE LS.
¥ string (P IAERREFNER, RATHTHR S E XA REBERSHS (0 set FHERK) MER.
B IEH R — P BRAIEAER, EbiED copy O % STL TR FH R KA.

KNEBRRH A TFALRENERZ AAFTHEXE, M, TR copy OB RBBPIESE
RE] vector RS, H vector R PHEZHIZ list P, ¥ list 3R P HEFHE set 2. FTLUH
= =RIBLFRLEBFIERE, W deque A vector. 2 FILABEREIXIEM, RENHARERN= ~MIERFFHEA
BREBAE, BEHWR deque 3R vector RN EME, HAHABERARE, WEITREZN.

16.6.1 BixeR

STL #WiEE S/ 4 8.
o e AFEFINRE.
o BT
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o HEREHKERE.

o HEA%EEH.

Bi 3 41¢¢ algorithm (VAT algoh) kX ik, B4 ARTHTFRERKEN, H oKk,
F % numeric ¢ BLTiE AT F algolh H1.

g RS EN R EE RSN L ERTRE. RERETBRFRNOAE. FlW, find) M
for_each(} I8 Tix -3,

15 PR FRAT R B 16 P A A e TR, it BREBX, BiITUEERNAE. FE
B, Wil USSR ENHERIE. i, cansform() . random shuffle () F copy () A Fix—3K.

P RARESR G REE TR (B son () MHEEMHER, SEESHRIE.

PR FRERKHAANERE, HHEAANESHAERE. dE 4N, HEESEERRE. @
W, IRAEE R WA AR, P vector R B H OIEEFAIX RN F.

16.6.2  $3%ATIEAFHE

i F 2 AEFK, STL i RERISABIENERME . Wb B RECNFRSRFOBBE. B,
copy O FRELIIR RN

template<class Inputlterator. class OutputIterator:
Outputlterator copy (Inputlterator first. Inputlterator last.
Outputlteraror result):

14 A5 UL Inputlterator 0 Qutputiterator AT REW 28, FUCIBE T U —#. Fid, STL T8
MHHERZ2HLZHERR T SHEEARS. B EABHEEEAN, KASELARRMARCBRTETH
UGB, [l 16 7 65 RTE 6N 47 B AT £ 28 00 L S th S A B B R 4R VR 1528

MEESETABAHAZ - RIESRRENSERITAE. FREERbER TE Lo EER,
B, £ son ) MR, SRETFRERGHIBHMR L, FEH, sort() R (in-place algorithm ),
ifi copy O BRBUFE R HER S R, FLUEREHEE (copying algorithm). transform () & AT LLLEL
ERMATRTERTHE. 5 copy O ERAMHSARBHEREERNTREEE: 5 copy Q TRIMA,
transform () fLH4 IS 2SR R M A B ), B EmT LA B 4% R 1B & T sk ..

HEHEAERIEE: SIBRADERIEE, STL MATE, SHMAMEZHEL_copy ZRE. B
MCAKER MRS HIERBEY, ZBRIEEARONESE. 90, & replace) MIERIW T,

template<class Forwarditerator. class T
void replace (ForwardIterator firsk. ForwardIterator last,
const Té& old value. const T§ new valuek

EHHE R old_value F# N new_value, XEMHREN. HTXHEERANEESRLE, HiL
{RE BRI Forwarditerator HE mB AT, MR EXNHBERMT,

template<class Inputlterator. class Outputlterator. class T»
Outputlterator replace_copy (Inputlterator first, InputIterator last.
Qutpurlterator result,
const T& old value, const Té¢ new valve);

WE, SHRBEHE result IWENFLR, FHM FHREREWE, RIERAENREEET.

R, replace_copy ) HIE B KR % Outputlterator. X T BHIHE, Z—HATR: B — kiR,
Bk B 8 B RS M 'R — MY B

FoNEROEAR: FERRFAFNEE, MRESERERATERCES N R EIITRE.
RERRFNBRER L ER. B, wRERERTIAES, BEREY rve, W replace if ) HIBIAE
BECUHMME. Tl ZEHMRE.

template<class ForwardIterator, class Predicate class T>
void replace_if (ForwardIterator first. ForwardIterator last.
Predicate pred. const T4 new_valuek

JRA,
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& Inputlterator - -##, Predicate B 2EH S AR, oTLlly T U. Fit, STL #1ER Predicate 18
B P, 8N E Predicate #SH— MER. FH¥E, STL AN Generator T BinaryPredicate & A ¥
RTRLARER ARG S MEENNER.

16.6.3 STL #0 string 2

string ¢ BATR 2 STL HARA S, BRI EH BRI T STL. B, TAS beginO . end() . rbegin ()
Fil rend ) ALK, BHULHT LI STL B 0. BAEWE 16,15 STL 87 T #A— A Aty e L EsMF
HHFIHS, HAAARREFTHABPTENNIT. next permutation ) BiEAE X R A5 H T
HFIH R, MTEER, BT SRMOIUELT. MERI, ZEEER e, MPKEDELTF
RERFSS, WiZHkED fase. ERHRAATNFERIAE, SABVICFTFE, DHBERE
T STL sort ) 8k,

£2FRE 16.15 strgstl.opp

// strgstl.cpp -- applying the STL to a string
¥include <iostream>

¥include <stringz

#include <algorithm>

int main()

{
using namespace stds
string letters;

cout << "Enter the letter grouping (quit to guit): ™
while {cin >> letters £& letters 1= "guit*)
!
cout << "Permutations of " << letters << endl:
aork (letters. begini). letters.end{)
cout << lekbters << endl:
while (next _permnration {letters.begin(). lTetters.end()))
cout << letters << endl:
cout << "Enter next sequence (quit to guit)h: ™
]

cout << "Done.\n™:

return 0
)

FRFER 1615 PEFMETHLSUNT:

Enter the letter grouping {quit to gquit) : wed
Permutations of wed

dew

tlwe

edw

ewd

wile

wed

Enter next ssquence (guit to quit) : wee
Fermutations of wee

eew

ewe

wee

Enter next saguence {quit to quit) : gquit
Done.

¥ next_permutation () ik A BB M — BHFIALS, 1K RHIH H “wed” — A MBI S L “ wee”
(EHEERTR) KHEHASESHERER.
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16.6.4 BEMINERTZE

i, WLUERREA STL AL REH STL . B HEREFNER. L, CRESTHE
IR HA FARARY ©WLUEABRKENRNFEETLL, ATERERABETSNHCHE.

Fla, HEHE -THEFHRRSER, FEMRERDEMEES (FnH BIFEIH. R la 2
“=A list<ing>3F &, W] LA B 65 R K9 remove () ik

la.remove (41 : // remowve all ds from the list

WRIETERS, BRYMEEY 4 ARTBENR, ANEROKESEa5HEE.
A —AEK remove ) B STL HiZ (AR G), EFARGNRIAM, MERRRFASHK. Hik, o

b R4 list<in>X R, WA ZRHHBLBNT.
remove (lb.begin{}. 1b.end{}. 4} :

R, (1% remove ) MR RS, BHTHABEERNIE. CHSENBNTERESROTTER
B, R -MEREFOBRENIENE. X, EULRISARRESAROKE. P, ATRMERRER
i) erase O F7EERIMER— MR, BXEHER T #RDABWENIS . BFHES 16,16 JOR TiX BmABHT.

EreERE 16,16 listrmv.cpp

/f listrmv.cpp —- applying the 3TL to a string
tinclude <iostream»

#include <list>

Vinclude <alygorithm»

void Show (int )
const int LIM = 10:
int main{}
i
using namespace std,
int ar[LIM] = {4. S 4. 2. 2. 3. 4. 8 1. 41:
list<int> la {ar. ar + LIM::
list<ints lb {lalk

cout << "QOriginal list contents: \nh\t"s
for_each (la.beqin{}. la.endi}, Show):

cout << endl:

la.remove (4)

cout << "After using the remove (Imethod: \n™:
cour << "la: ‘™.

for_each (la.begint). la.end{}. Showk

cout << endl;

list<int>::iterator last:

lasgt = remove (lb.begin{), lb.end(}. 4

cout << "After using the remove({)function: \n":
cout << "lh: \t":

for_each {lb.begin{}. lb.end(}. Showk

cout << endl:

lb.eraze (last, 1lb.end{}):

cout << ®After using the erase(imethod: ‘\n":
cout << Mlh: hwe®:

for_sach (1b.begini), lb.end{(}, Show):

cout << andl:;

return O

void Show (int w)
{
stdiicout << v o< ' 0y
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|
TEHERFHE 16.16 P IRFAHH -

Origimal list contents:
4542234814

Bfter usging the remove (Imethod:

la: 522381

After using the remove () function:

lb: 5223814814

After uwsing the erase{imethod:

Ib: 52 2381

MHURIEL, remove () FIEEER 1a M 10 T ERL B 6 M TE. HAUEE b KA remove ) 5, &
PRRE 104 LE. BRE 4P TEVERLE, BARPEITRELAN 4, ELALECLBIBEFL
PR .

REZHEREES, BEFERNEER, FRitEE30, TS EINRTRA. sring M2,
STL 3%, AT AETRABRAMFHBRL, filn, HREFBFHRBFHBRERESH,

16.6.5 fEM STL

STL & -PE. HAMSSEEHAHETE. STLAGRTR, BHEMBREMT BKRERIRME.
AW - TRE. REBRS—1BRF, AASARE. SEREED— £ A NUEHEF) 8
Sl MEFREUEHAINEEFIR (BB, FiERENBIMERARN., TR E 5,
BRAMATFEERFIRSHS.

WAMRI R IAFIRRE L. ATOURRFHER 165 F 16.6 BHEAE—/ vectorssring>3%, A
push_back O ¥ 3 A B BIALR DB K o

vector<string:> words:

string input;

while tcin »» input &§ input !=s “gquit")
words.push_back (input):

WA TR 2R F BENUF HEFI R SRR 2 G LA sont(), AEHEA unique(), HIXF N EBEEE
B, WA sont() RMMBE, A—HERBNHE, TBRXMDE: QR4 st<sring>3%,
RERRET RN CEREARARS) R4, B8 AN EATRTHES, HETHAAM son( .
FENANR A RBFHERK, EHEERBA vnique() . XEBERAE KNG, MEEHERE 7L
Z -RAEH transform O Fi 42 copy (O M RBPHBIERNEES P, 5 — 1 FRB LK Z R B HBR
PEEA.

set<string> wordset:

transform (words.begin (). words.endi},
insert_iterator<set<string> » {wordset, wordset.begin{}), ToLower ):

ToLower ) REMEA LSS, RF#A transform () 3 wlower ) BMMH T 575 B i 54 T L, HH
FRBAFEMBR. 2, sting B RETTLUER STL 3. B0 R0 AEENER RS8R
LHBIFTH, MAYUEERERETHE. TE2EHM ToLower () ML,

string & Tolower (string & st}

{
transform (st.begin(). st.end{), st.beqin(}. tolower):
return st

}
AT RERBA R tolower () SR BUMETE 320 int tolower (int), M—ERFREDEN S TEEN
(Bt char) DLAC. —M@RITEE, £ olower {08 tolower, IOt FEHE Y.

char toLower (char ch} | xeturn tolower (ch) : )

RRBETREAERMAPHIERE, TLMER count() ¥, B MK MH—MEME LB, 5
BIRE AR E IR TR vector REBRRBLR I, AR set 18R FIRHLE I ALK
KX RETIR. BN TFEATHENE, FHRFEAEKBFHRNOKE. BH RS R HBRK SRR
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¥, AR B {FA paircconst string, int>% R IFHETE map B . RiAKELRRFE (RRB—K,
V¥R AE. AT LU A RT3 5 K
map<scring. int> wordmap:
set<string=::iterator si:
for (sl = wordset.begin{): si '= wordset.end(}: si++)
wordmap. insert (pair<string., int»> (*si. count {words,begint},
words.end (i, *si)))

E&: £A STL FH# countO W 2R FW4 void, Rk AETE, GERBRLEI ALRBEE 4R
#, AR E B FEM P,

int ¢t = 0y
count {words.begint{). words.endi}. *si), ct: count added to ct

map EH A HFREFHE: TUARARFE CBXRFHEESD) RHMFREMHAE. P,
wordmap[ “the” JRAFEXRETF “the” HXBMAE, XBEFHHR “the” HIMM . ED wordset
BRRET wordmap AN LMRWT, FHUMTUHTHMNABEFRER, Z&A -BTAR3 AN

for {si = wordset.begini}: si !'= wordset.end{): sl++)

wordmap[*si) = count (words.beqin{), words.end(}, *si);

BN si $E 1 wordset PRI —DFHH, BiLlsi B— D FR$, WL wordmap #XRF. L
i FCR S 3 = N #8803 wordmap BES AR,

R, AT UEARARRERRE AR,

for (sl = wordset.begin(): si != wordset.end(): si++}
cout << %si << ": " << wordmap(*si} << endl;

WR WAL, WA NEERE R .
BIFHES 1617 EXLAZAGE R, FANASTHTER 3 M58 (BSRANEKSE. aF
PSR SMOET RITTHHNIRE) NEMHIB.

AR 16,17 usealgo.cpp

/f{usealgo.cpp -- using several STL elements
#include <iostreams

finclude <string>

tinclude <vector>

tinclude <set>

#include <map>

#include <iterator>

tinclude <algorithms

tinclude <cotype>

using namespace std:

char telower (char ch) | return tolower {(chh }
string & Tolower Ustring & st):
vold display (const string & a8k

int mainf)
{
vector<string> words:
cout << "Enter words {enter quit to quit): \n";
string input:
while (cin >> input && input !'s *gquit™
words.push_back {input):

cout << "You entered the following words: \n";
for_each {words.begin{}, words.end{). display)
cout << endl;
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/f place words in set. converting to lowercase

set<atring> wordset:

transform (words.begin(}. words,end(}.
ingert_iterator<set<string» > (wordset. wordset.begin{}l.
ToLower ):

cout << "\nalphabetic list of words: “n"™:

for_each {wordset.begin{}, wordset.end(}, displayh

cout << endl:

/f place word and frequency in map

map<string. int> wordmap:

set<string>:iiterator si:

for {si = wordset.begin(j: 5i !'= wordset.end(}: si++)
wordmapi*si}l = count (words.begin{). words.end()y, *sil:

/¢ display map contents

cout << "\nWord frequency: \n":

for tsi = wordset.begin(}: si '= wordset.end{): si++)}
cout << *si << ;M << wordmap[*si] << endl:

return 0y

string & Tolower (string § st)

|
transform {st.begin{}, st.end{). st.begin{). toLower);
return st

void display [const string & s)
{

couk << g < "My
t

AW X CHERTHRMRA vectorh, maph, iteratorh #= ctype.h, BTHEE set = map #kissé
B A less<string>HEAL A P WAL A AT @ 509 void count () ik

HFHE 16.17 PEFHZTER DT,

Enter words (enter quit to quit) :

The dog saw the cat and thought the cat fat

The cat thought the cat parfact

quit

You entered the following words:

The dog saw the cat and thought the cat fat The cat thought the cat perfect

Alphabetic list of words:
and c¢at dog fat perfect saw the thought

Word frequancy:
anct: 1

cat: 4

dog: 1

fat: 1

perfect: 1

saw: 1

the: 5

the: 4

thought: 2

BEOWMAKET. A STL HNRTE A BRSNS, STLBMH. REMSIHEY S AR T,
nsh, STL Bt EMBERROBENEZAR, BEREETHREEN, RN,
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16.7 E-ith &

CHHil b T30 -2, ENHREIHEWRNF FE A LM, Complex LIXHHBHRET —
A~ complex 288848, %M T float. long % long double. X ZS4R{E T R i) B WS H K HE 08 4018 B MAOHR
?Epﬂﬁa

14 BENLT KT valaray IRELFEE valarray, Z 9 FRRE R RAFRAREARA, Z#F
S MEBAREN. FMEH-CRARNN RN, RARNEA T RN REE R R BB HITRIENR
ﬁj\gﬁn

vector # valarray

EHRUEESN, C+RMREe T B HABIE: vector 1 valamay., XLRBHTRRE/MATFEMN, B
FAREEAL. vector RER M EREMFELRGEHN S, TERFDRSENRE, WHF. B,
EFfy. #H%. SEEEBTRMERD S, M valaray 28R BE ARG ER, TR STL (9— 545
fian, = #H push_back O Hil insert) Hik., {HARSPHEHFRM—HE. TRAED.

Flitn, BEFHWF AR

vectorddouble> wedl {10}, wed2 {1031, ved3{l10);

valarray<double> vadl(10}, wvad2 (10}, wvad3(10};

Rt fRE vedl. ved2. vadl fl vad2 HREMNE. EHHIHATE— I TENARLBE =AY
MFE -DIE, FH vector £BF, TTLUTHENE.

rransform(vedl.begini), vedl.end{}, ved2.bagin{), wved3.begin{},

plus<doublex{});
JRW, valarray KER TR EARRER, FHESAT valarmay 3%, FHIEAT LM
vadd = vadl + wvad2; £+ overloaded

BIHE, PSS A vad3 PGS TTERR vadl 1 vad2 IR TR AR

vadd = vadl * vadZ; ff % overloaded

BHRAPENTENET K 258, STL T

transformived?.begin{(}, ved?.end(), ved3.begin()
bindlstimultiplies<double>{}, 2.5));

valarray BB 8, T valamray STRFELL MAMRIER, TES T EHAAREEEST, FEILATCURER

TR AL

vad? = 2.5 * vad3; A4 % owvarloaded

vadl *= 2.5; /f = overloaded

BRERTHEAPEI T EWARN S, HBITEEREMNS — N SANHENTES, STL HE
k.

transform{vedl.begin{), vedl.end(}, wved3,begin(},

logh:

valarray EEE TIXHBEER, FZZ A valarray BE, HEE — 4 valarray 1R, EHEILL
X

vadd = log{wvadl): /4 loal) overloaded

el LUER apply O Fi%k, EHEHER FEERBY:
vadl = vadl.apply(log);

apply O HFEAERBAN R, MREE—EEEENFE.
PATH L WH, valarray B BB EREE.

vadd = 10.0% ({vadl + vad2} / 2.0 + vadl * cos{vad2}};

FH R STL vector T Eid it W BEL T E L %K.

valartay JEUERYET sum ) FEE~—H # valamay S B FHETENN, size() HE——EMTEY.
max () 77 i—— 3R 1619 A0 ST B A min () JF R A/ B TR
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iEaiEEFRE, o VREEENE, valamay F2H T H vector BAEMMR R AR, BEAEERE.
valarray EMLF - resize () A H, BAREREH vector i push_back B IERE AZhilM A /b, G TG
Ao HEFF. EBBRAEM AL, B2, 5 vector B, valarmay XXEMAHEL, AXFEHEHED
PLliof: O

valamay MENER AL TERELETRR? AASHIERT. BRETEN. HEIRBEEEE
FEHIZEALL 1 S 4k B0 SUBOCR B B O TR L IA0 . BT, B SRR eR T AT R BERIER, RN E—
MEAAPIOFIMET -HHFE D, REHTHETRE. WEM L, valarray #7F th7TCASCHLE#I
g did b a7 o

WL STL LUEER T valarray #3503 ? @it (65X 4 M, W At 52 STL BB, % H —
MMEE 10 I ER valamay<double>T 8 ;

valatrray<double> vad{10};

BT HF LIS A STL sort () MM TiZMAR? valarray 2587 begin O A end O i,
N SEA AR e 1 TR 13l e X e d 2 4.

sertivad.begin{}, vad.endt)); // NO, noc begin{), end{)

RRERAEBE B, EA vad M vad + 10 FARINS K, EX vad FESALZ, TR-THER
B LR EH . B, BRI BT

sort{vad, vad + 10}; // NO, vad an object, not an address

WL LU g F o bl B A4 7

sort (svad (0], ¢vad[10)); // maybe?

RERKAIT. vad BRI valarray<double>, vad[0)FI2RI3% double, &vad[0]i12ER 24 double *,
BT LUK HAMRES KRS double *AYTEHH, EHETTHMHEILR. TR, BEIZIEH (RIMSLHRY pv £
TREE STLOHREHLERUARBIER. &5, TREBHEMRIIA: *pt X vadol—3iah B — /) T RMME.
pri+ XWFIE? BARIEE FTLAMRY, (HERE R T IR BA B PICER? BHAEY, &ali+j] H1&afi]
) ROAMBL, &[0+ 1 % FRalit]), BB, BHAM | SRA TP RO, FEHE pt g
s A b . LRSRN R B RN ERRETT. BIESIE, —RR.

TH# K Svad[ 1016 AE PR D 1) B8, K0y “&afi+j ] &[i] +j” FEAEXHFAIRE, i+ IR MR
A e B, A A SR RER T &vad[0)BI&vad(9]. B, BRAATFEETFRAKEH TR
MG RERGRA, B vad[10JH0 2 R R T W K. X3 REWEEEF sort O R AT, MELE, B
6 FREFHRI LR, SRATH: BRXALERETERTT. BELBRBLTT, RE—
TAAT BRI &, Wil R GBSO MRS, KT, WB3ZS FAXRAHMZEREBTE
RI{CEY, SR BEASAR B 1R by B i) RR A A8

HBTFIXPRE B, BT LS valaray SR ERNLRELENE |, BIXE WS sum () . max O f
size () Jy ik R MRS

BIFIHE 16,18 H7K T vector 0 valarray 268 HAIKR. 181 vector () push_back () J7 ik B 5hiR %
NAMRHRERBUREE . SR BF TS, BRI vector X5 8 HIB|— R MY valamray %f
B, AT mEREY,

EFRE 16.18  valvect.cpp

/{ valvect.cpp -- comparing vector and valarray
#include <iostream>
finclude <valarray>
tinclude <vector>
finclude <algorithm:
int main{)
|
using namespace std;
vector<double» data;
douhle temp;
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cout << "Enter numbers {<=0 to quit):\n"™;

while {cin »> temp &§& temp > 0}
data.push_back (temp};

sort(data.begin(}, data.endi}};

int size = data.sizel);

valarray<double> numpers{size);

int i;
for {i = 0; i < size; i++)
numbers[i) = datal[i):

valarray<double> sq rts(size};
3q_rts = sgrtinumbers};
valarray<double> resultsi{size);
results = numbers + 2.0 * sq_rts;
cout.getf{ios_base::fixed);
cout.precision(d);
for {i = 0; i « size; i++)
i
cout.width(8);
cout << numbers(i] << " "3
cout,width{8);
cout << results[ii << endl;
[
cout << “dons\n™;
return Of

}
FETRIEFE R 16.18 PRIFRHETIE MR,

Enter numbers (<=0 to quit):
521.2 68210 14.4 0
2.0000: 4.8284
5.0000: 9.4721
£.0000: 10,8990
B.0000: 13.6569
10.0000: 16,3246
14.4000: 21,9885
21,2000: 30.4087
EW: %5 A $6, Borlan C++BuilderX Ml B £ % . valarray #$F S8 5 G4 A — A4 bug, M5 A,
Z—REAFSSFLERA T @GRS, EHESEN B AN STL,
-D_USE_OLD RW_STL
£ IDE X F., Tulk# ¥ % Project/Build Options Explorer. & & £ & beed2, H it %
_USE_OLD_RW_STL %A $) £ £4E Conditional Defines ¥ .

BRATEid i85k, valamay REH R SR, HI0. 20# numbers £ — 4 valamay<double>%{ 5,
0T 71 B9 G4 BUER - bool A, HP vbool[i[#iR B % numbers[i) > 9 BIfE, BN true =% false.

valarray<bool>vbool=numbers>9

ERY RN TIRIEER A . KER P ——slice 2. slice KR A HEMAR, TXIELT,
CRENARL NMETR A slice FREMBUA= I BYHE: RBIEGRD. EMNEE, i g -Gl
RE ADBEETEGTERNES, EEIEHEERBRL O TE, BHERRTES HNRE. A1, shice(1, 4,
PR BRTER 4 MUk, ENMESSBE 1L 4. TR 10. HREH, NEREESFH, -8
BRI F A CREIES], KK, HBEET 4 Ak, 0B varint B—4 valamay<int>x®, 0F
BEIFGEANGEE 1. 4, 7, 10 TESLSETY 10

varintlslice{l,4,3)] = 10; // set selected elements to 10

JXFPRE BRI T ARG SE ThRE L e 16— — 4B valamay SRR TR HKE. B, BEESR—
N AIT 3 UMM, BTLLSE RERAE - EE 12 AT RN valarmay W& S, RSEH—4 glice(0, 3, 1)
HEBEX TR, RERTEO 182, BE 1T, R, T slice0,4, NRFTEO, 3. 6709, BIF—
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B, FEIETEE 1619 1R T slice iy — 4Rt

EFREA 16.19 vslice.cpp

/f wslice.cpp -- using valarray slices
finclude <iostream:
#include <valarray>
#include <ostdlib>

const int SIZE = 12;
typedef std::valarray<int> vint; f// simplify declarations
void showiconat vint & v, int cols);
int main{}
1
using std:islice; // from <valarray>
using stdiicout;
vint valint (SIZE}: /7 think of as 4 rows of 3

int i;
for {1 = 0; i < STZE; ++1}
valint|i] = std::rand{) % 10;
cout << "Qriginal array:in";
show{valint, 3); £/ show in 3 columng
wint veol{valint{slice(1,4,311); // extract 2nd column
colt << "Second column:in®;
show (veol, 1); // show in 1 column
vint vrow{valint(slice(3, 3, 1}13: // extract 2nd row
cout << “Second row:hwn";
show (vrow, 3);
valint{slice(2,4,3)) = 1&; A/ assign to 2od column
cout << TSet last column to 10:\n";
ghow({valint, 3):
cout << “Set first column to sum of next two:i\n";
/1 + not defined for slices, so convert to valarray<int>
valint[slice(0,4,3)] = vinr{valintlsliceil, 4, 3}]}
+ wvint{valing[slice(2,4,3)];
show (valint, 2):
retorn O;

vold showiconst vint & v, int cols)
i

using std::icout;

using std::endl;

int lim = v.size();
for {int i = 0; i < 1im: ++i)
{
cout,width{3};
cout << v[i];
if (1 % cols == cols - 1)
cout << endl:
alae
colt << T o'y

if {lim % cols != 0}
cout << endl;

}

XY valaray ¥R (i valing FIRA int X, HRETELHEE N BENBFHES 16.19 hikm,
X FER slice FHRIGENT valarray 855, 0 valintfslice(1, 4, 3), HBH & X+BIED. HFEFEEH slice
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RN EE R valint R, LHERESERATINEIZH.

vint{valintislice{l,4,3)]} /7 calls a slice-baged constructor

valarray 224E T A T iz 0 B A B R .
KA FRIFE R 16,19 PRFERNIZITE R
Original array:

1 T4

a % 4

g 8 2

4 5 5
Second column:

T

9

]

5

Second row:

0 9 4
Set last column to 10:
1 7 140
o910
g B 10
4 B 10
Ser first column to sum of next two:
17 710
19 9 14
18 &8 10

15 5 10
i F AR rand O SR, FILTRA rand O LK B RKME.
515t fEH gslice KATLLA RBHET AR, 18 LM AR EE Ll kg % valarray A — & #7 T #%.

16.8 K&

C++HRAIL T BUDBESR KR, XS RO T IR B4 a2 a) WA i R UL R ML E b SRy TR,
string FE MR TR AN RRAIDIRIET — 2B EHF . string BRET AAPAFEBINEELU R AL
BYRBRAEREE, P, XEFENERLEREESHEFE. B EFEEA IS A28
P RETHS, EFEFBTREFRFEAT RS LURRTHA NS #RE,

auto_ptr R EREEH new FAHIAFENTS. WEFER auto_pr WH, WARBRIGHREE new
BFIEIHAE, WAL USRI B IER . 2 auto_ptr XS BIBT, JLHFHIR M08 B55R MR RIS,

STL B~ EBHRBR . B ABRKEE . RN SERONERHEENES, SR8 H B30,
AR TR SE AR . BRI ERER, AR FHESNESMRA, B REARE
i, MR F RS AIER . QB R X,

STL HIR#E “ME" k- HER, fltn, EMSRENBSAOIHNESR, WEMEREE
MRRRERSIA. LIRS, RS EESHEE. MaXERSRy REFaman Y7, ®in, FHigf
BRERTT LR FHIEH SRR S, ETHOBSHME0E « Sult”, B, s iE @
TR (M D i

BN vector Pl set YRWERRBME (MER. FANBATS) HEY, STL EXTEHFRE
HER: vector, deque. list. set, multiset. map. multirap 1 bitset; 552 ¥ T S8 & A8 R queue, priority_queue
Al stack: IXLHKILRRFRLMBRIGEEBIBIEEHRI BB OBSHED, Fl, stack BIRZEMIME
AR T vector 1, (B R AFEMR TR T A B,

HEFZEXTHERENSE, ORBEZRSRETHERN. ERARY, XEBTERREY
FRMEFEZ FPEOBULRN. XAHAFEN—AMEAR: AE—iEmD for_each () 8}, copy () IXEE I E
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B, ifGABRESREYL -MEX: BMUAR: STL FEaTATIE STL B8, WHERME. sring
AR FBTEEY . Ak STL AL A Rk,

AANBLARE i LR MR ERE B R ERIN, SR EERATRET R EERMEBRE.
B, for_each () BEMWH - MEAGE(REE, BIHH0 STL B8R ANARL 2 HLMEESR, T sort O MERKREMIH
HIEACEE, HIETFHERRYIFIHENE. WRESBETGHELIFTEOESR, WAt —A 5/
BT, B, lis 205 NEFRAEARE sont (O ik, HWETUERIZFE, TAREHER.

STL LRt TREHE (BB, RHAZRERT ORMEMY (AIEXT operator () O k) #92%,
TR MR AR MR R, FIRETLREHIREE. SENEYIE typedel B4], XiH
i APRIR T REE NS HRBAE P R, FERQTHIOESE (NENEES) A,

B RAERAOBRZEY, FREZHEARRMELRNOE ARG (LHEEER Y RTIN),
STL #2447~ DIER TR ERARHE. T EE#A STL TARRASGROE, B RESiiERER
A5 RMEATENRRTE.

R complex M valarray ¥ KM BB EZH.

16.9 E—‘TJE@

1. HB THERMAESEY.

class RQl
i
private;
char * st // points to C-style string
public:
RQL{}{ st = new char [1]. strcpy ist. * "1 }

RQl {const char * s)
ist = new char [strlen {5} + 1]; strcpy (st. s); )
EQl (oonst ROL & rg!l
{st = new char [strlen (ry,st} + 1]: strcpy {st. rg.std: )
~RQl{}{delete [] st}:
R} & operator= (const RQ & rghk
/¢ more stuff
}
REsBRNMA string S RAEE, BETEAERERAE XY
2. EHTHRANE, K string HEELERAMAT C-RIEFHFEOMF.
3RS MR, B string HRIEHSH, A sting HRBBHERAT,
4. MBEEREE LR, TR NTREBREH auo_pr e (BROSEE THEHLTH) 7

auto ptr<int> pia {new int[20)) .
auto_ptrastring» (new string) .
int rigue = 7;

auto_ptr<int>pr (4rigue) :

auto ptr dbl (new double) .

5. WBUTLUER - MERRRREE (MARKT) M, HAE OMES LB B — M F0BEK
£ R

6. Mt ABH FERTRBRRBRARE, sot BELMIELMEE?

7. BEMIREHE - ML, Mt A STL Wit AR B M R M RS E Je /e Bk L8R 2

8. i1 2 STL RF A RIE X T BEL, WIEMBAKEELMERBRMMA, HigEixe
AR 5 N

9. &b vector AR LH BB K EET 3 BT,

10. QURBIFHE 16,7 B list (AR vector) THM, WS FGIRLR G RAELN? LR
RSB R G? MR, wEEER?
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16.10 ZRIZERS)

1. [P R MGER S S — AR, i, “to” W “otto” MABEREX. RE—DEF,
iFFHP RN, B TSRS B BB — 1 bool B, MEFERHBADNY, ZBHIHEM true, TN
RG] false. Mo, AEIEOE KNG | SRR ST SIX 5 00 5. BRIX AN E R AR A R R 4R ¢ Otto”
1 “Madam, Fm Adam”™. BEEMFF FRFERFEPIR, LABLIXIRES.

2. LHRTESCT | hHARMFERE, THEEREG NS, SRS SRR E e S, Bp
“Madam. I'm Adam” #{E R F LR MR, Him, WXRHETESKFHFRREE S “madamimadam”, #4/5
WiRFIREE B FESETHHM cotype B, BUBMPHRBEJLT-HR STL B, RET—EFE
R

3. BT 163, L2 M AR BE., —FOFRER, (#H vector<siring> X B A& string #
. EXFAE LT push_back () 53 ¥038 3O ) 22 18] B H B vector<string>% & 4. FEFF size () KT 2
i FUAM A, RN Z8 MR - iE, Bk R R >>M AR getline ) . ik
A MW N BT SRR DR,

4. ' AHFEARBEDNBYE. RERQTF.

int reduce {long arfl. int n}:

WB NS B P B LA ARSI, MRESSE, EPMREHEAPn
JUREHH . R STL s ¥ 'S Ff ¥ B FRE AT unique O BY, EERTRHEBLRE RN
il HIH AN R .

S, WS EmESE 4 MR FHBERS P HEEBEH.

template <class T»
int reduce (T ar{]. int n?;

{14 H) tong B4 A swing SHI6 D FRFP R XA K.

6. fEH STL queve R RTTARE 12 0 Quene 25, EFREIEFER 12.15 Firpvasl.

7. BEER CMENMEE. FRERTHSHES, Hop--LPA%EIED. RS lotto()
FEL EREHIEE. B TERAERFLAANINYE, BoASNARIARAES M. ZR
B A vector<ine> TR, HPEE (HHRAEHANF) BAARNSE. #im, TLLXRER R

vector<int: winners:
winners = Lotto {51, 6]

R 2B winner, ZRBESM1~51 FHEHEEN 6 ME. BB, NEH rand O
KT %, HEStREENE. B7: B3 a5 dgarnss, #/8
random_shuffle ), #ERITITIENEBRIIE —NEREME. KB - PBRFENRX)BH.

8. Mat Hl Pat HEBIHF LTI REMES. I ERS —MEFTETERETS:

e il MatiAfBIAAMBEEFIE. HEFEE-ITERD, RBEEEHGEHEFRTHE,

¢ ilPa@AMMAEMBEAER. BEFREF—ITE8BP, RASKEFEHREETHE.

o (U AEE HRPFIERSH, WBRESNSS, HERZITERNNE.



E17F WA WHAXH

S LR ¥ 29 2N 2O AL B i B D AN R S R A
s - PGSR Y R S T BT B A i ,k“-_wt t:rmﬂnl-:! SN ﬁmnmitﬂ»fiﬁmm:me:ﬁﬁ

oﬁmﬁt g T o TR AT S = RS TSR
C‘I"‘ﬁﬁ.ﬁﬁmﬂ: s l-;a:-::_ﬂ:"-' ool T i E%*m Bt
ry D J "

iosream £ AF g e IR
€£E£6h, | I | MESEEE N O 9 '- il :;.1-- .
ostream 3 7 ik .

XAk

istream & 7 %

RS

L 1/0,

1% ) ifstream FE A AN

1% A ofstream 4y th B STH-

& 8 fstream 47 XA A fodir

S AITA R,

=i A

KA A 37 19

A X AL,

B CHHE A FIER Y (R VO) BRI T — N, — i, LR A A A 04
PR 7 e e A AT R R S T S LE S AT I BB S 55— A, CHHH TIREB B M
(38 SRR A RIS, i, RS, mMEHE. B, SRmLEaka. Fit, EH
EERE C++ /O, AT R CHINRBNA. b THBERY, ABKRIFLELENA T EH istream KX %
cin M1 ostream 2541 % cout #EATH AR KM A vE, RIRMEH T ifstream 1 ofstream X ST 4R
Fdgrl . A SR LA CHEOMAFISR S, BRI EWFABI, FI Gt
BBkl iR 2, B ) MR, AT — R e R SN, R R AER, T ARG R ) .

s AR B C++ T BB T cin #1 cout Frit FHIFEAA E X, HikAE X EEHIE 10
CHREEAERE MR, RS 1/0.

ANSI/ISO C++FrtfEZ LM TERLE C+H V0 5HLA K C VO BMAA, XOMESM CHHldEkik T

17.1  CH+E N\ Fol X84

MO SHLIE 3 (RN R DL S A 5 0 SER LAY . i, A BASIC FI Pascal %535 35 1%
B HURE P arsl, PRINT #6). Writeln i 6 LA K B AL DU 78 A 0 238 5V RO ALRIE 23, {8 C 1 Cr+
AR BEAT R AR A AR S P X PIRRE E IS LS for M if, HARKES VO HRINE. CiE
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C++ V0. ik % —F& C++ /0 KSR

1711 HFRgRX

CﬂﬁﬁﬂﬁAﬂﬁmﬁﬁ$ﬁm.mhw.ﬁﬁkﬁAﬁ*ﬂH#ﬁ:ﬁﬁﬁ-ﬁﬁﬁ?ﬁmAﬂﬁ
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ﬂﬁ%umAm¢m$%W%*E&ﬁ.ﬂﬂ%%ﬁﬁ%&&(ﬂﬁﬁ)ﬁﬁmﬁwgﬁ#,ﬁ&ﬁ*ﬂ?
ﬁﬂummﬁ$1ﬂwm‘ﬁﬁ&&ﬂx&ﬁﬁam%%f&ﬁﬂmﬁﬁmaﬁzmmﬁ%oﬁmﬁcﬁﬁ
#ﬂﬂ&ﬁﬁ%ﬁﬂﬂﬁ%ﬁ&ﬂmmAm%Et#mmAu0Hﬂﬁﬂ%&ﬁ$ﬁ&.ﬁ$ﬁﬁmﬁ$ﬁ
mﬁﬂﬁoWﬁ.ﬁﬂﬁmﬁ.OHE@&&%&Mﬁﬁﬁmﬁ%ﬁﬁﬁ.EﬁgﬁmAﬂﬁﬁﬁ:

o I Lk N e R R R IR K

o ils CHERRK.

ﬁmﬁm-MAmm§ﬁ¢E§,ﬁ%%—¢«t#ﬂﬁ%&ﬁ?ﬁ%*ﬁ.ﬁﬁﬁﬁﬁﬁﬁmmm
%%ﬁ#ﬂﬁﬁ*(tﬁﬁﬁ&ﬂuéiﬁ.mﬁuﬁﬁﬁ.waﬁhﬁﬁ.ﬁmm%ﬁﬂﬁﬁﬁmmm
Eﬁﬂﬂﬁu&mmMHﬁhmﬁﬁE*.Eﬂﬁﬁ?ﬁ(ﬁ$%$)ﬂkﬁ#§¢(ﬂﬁﬂJn

B 17.1  CH+Hi A F 4
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ﬁ#,ﬁﬁﬁ@ﬂ#gﬂmﬁﬁﬂﬂﬂﬁﬁAﬁﬁﬁaﬂﬁﬁ%ﬁﬁ*ﬂ%ﬁﬁﬁ'Eﬁﬁﬁﬂ
A 45 R P 8 1 A O B P TR R, R KA B RE B L 512 T
(R ) H BN R AR L T P A K LA AR — A B R R X 9 B G AR A
$@Mﬁﬂﬁﬁﬂ$oﬁ@.ﬁﬁﬁ#ﬁﬂﬁﬁi&ﬁﬁi#*ﬂﬁﬁ.E%ﬂﬂ&t#*ﬁmﬂ¢
e, AT, BACHPERE AT, FAE, KK, WSSO R AR
FOCROEEAETE ), RIS, 2PN B IR R, XS B T,
R GBI X B — . B 2k A 1A 7 o T B T A R Ll AL R EURIR %, T A
R E, MEAE, MR, FAEPKREE, BN S . KRR
K P 7 R AT MO LR I O R AK, ARG DA SO A B AR I R B OOK R — ) (LA 17.2).
Het, B E AWK, AGEERKIEARAER, HFRTEMK, UET HMHE.
I W FR S ) BT 28 P X ( flushing the buffer).

FMCR SR S e

a0 &

i 7 A A B

FF A S S e

B 17.2  FEErh A

BAM A SRR B AN FR, FEILEXFOL T, PG DR B U REAS (7] ) SR FE 4 .
A, xR A BT AT AL P R A S R 2 AR B IE . CHRR Il H e P T ]
FRARIBARMAZEPX . XA AR BRI FRE TR ERA, TRFBE T E RS FA
BRI . A TR, CHRR I R AP RO AT TR IR R . Rt T R RAE AR
FRIFEA, B AR BN, XBRRTER. BRRR, SEFRERAEON, SR 2
XA YRI5 ANSIC —3H) CH3E BRI T 1.

17.1.2 K. iR X#A iostream ST
T ERAMGE D P THEH A%, i iostream (LARTY iostream.h) SCMF @& T —tb4 Tk
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T WEAAGNX 2. RFARAN C+ VO 52 LT —H2M0b, LASLHF char Al webar ¢ 3048, it
fEFH typedef T H, C+H X SEMUB char FLAAL AESE LT 5 25 M IEHIR 1O S2BL, Rl 2 3o i — o2 (7,
B 17.3):

®  streambuf SN IXHRYE T 77, HAROET I FHFEEMX . Uil B 2. ISR Mg
BRI N AE 2 vk

® ios_base KFRIM —MUFIE, WRFITEI, £ HEITHE R AR,

® ios KT ios base, HHPEHE T — IR streambuf X% AIFEEN R 5 .

® ostream K St M ios KIRAE TR, $ROET 8 Hrik.

® istream SR A ios ZURAETT KA, UL THA K.

® iostream FSRLHE T istream Fil ostream i), PRIk A T 4 7 1 F0d L A ik

T TR, WS KRR, B, (] ostream %% (f1 cout) FALFEAGH . BilHX
FERRS ST IF N, EIShBIERBahIX, I3 5 v i ok, [ Bof Aol 75 R (P 20 B 5% R .

EEX 10

ISO/ANSI CH+HARR* VO 4 T ®% @ #9159T. % A ostream.h 3] ostream # £ 4£, ) ostream
KAHH] std BARERF, KKk, VO £k EHBE, KA BFFE T, Crolb MRS AN EE 16 56 E
FREHRAREGFHRY, Bk, EE3EH0 84 char (H “F”) ENYRak LT wchar t
(&% "E") FHEY, SHRLBERAATH V0O L. 4pER LHBAFEABERIGE, WA
AT —% VO £#4, %+ 645 basic_istream<charT, traits<charT>> fo basic_ostream<charT ,
traits<charT>>. traits<charT>BARA — MBI K, HPHENE LT LA, dodof s 542 549
FARF 44 EOF (¥ . & C+47 4484 T /O 9 char 4o wehar t B4k4b . #ilde, istream Fo ostream 4%
A char JLIKALH typedef, FI#f, wistream #» wostream #F-% wehar t LAk4L, #l4w, weout s T4
RFHiAk. kLA ostream b B4 T ik s L

ios M 6 — ik 5 TR 0443 Bk A8 30 B A ey ios_base & 7 , i 61,16 &AM X AL F , 540 ios::fixed
( AL£e % ios_base:fixed ). % 4F, ios_base if @47 — k4 X ios % 4 #9 ik 5 o

ios¥s, t -

MW, L35 stemmbufiR
— Ml stroasbuf . EERAAn
i AR A

i tl

I

iostreand;
Mistreamfilostroan
HEAR T 8RR

WAERE WK

173 —#po0 %
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C++t) jostream KEFH TRERY. A, ERFPEE osream X4 BT 8 T HNAE 4
T TREFEHR, 4 0H FETEERD:

e cin BN FRERAR. ERAERT, X MHEXEIFESARE GEEAEE). wein
FE AL, HEEENT R wehar_t 27,

®  cout MfB BRI RN . EBRUER T, XPREXBEIRRER RS GEE L RRE.
woout X B LI, (BB R wehar_t 2%,

® cor MREMAWRFHFE. THTFRERHBRHEE. ERIEAT, ZHEXBIRESH
W& GEENRTR). ENMRBHRENF, IRGRECEHEERLRARE, MALEINEPR AR
FBAT A . ween W R S50EEMLL, BALIRAGR wehar_t 1),

¢ clog WRMHWEREHRA. ERAMERT, EMHBXDIRERHTEE GBEIERE.
IXAHBEE . welog XRS50 BELIRAIE wehar t 255,

MBAEM—IXERET AT XY iostream XM IZFFE 4~ cout WEMT, ZHRERLFRT
LW RS SRR, R REENEANTREME. NN, BRENE R ER

cout << "Biarne free®.

B 1R ) streambuf 324G FH B “Bjama free” FHIFFHE R cout BHMEME P . ostream %
SEXT LB RIP R operator<< () BH, ostream T 3 ¥ cout MIBAL A LI R KA K IS HE (k
EMEHIHCHRLESN R, B CrHEEE, RABHROBLRSS RS CGEXRETE, B
RIERARID. WWHEL, AN SRLBAMRE, B R5RERHNE, cout HREM streambuf 3§
MEE, BEHEBFRPAMENR.

1713 EES

FRAEE AT OB O A RA R, BRASEBFERL (B UNIX. Linux §) MS-DOS) #¥
BEE R, XN TREHESSUERERA MRS, M, BERE 1420 counterexe ). n/HITH
DOS CHIE/F, CHRETHRATHTER, HREER (EXSH Windows 4P, Ll®a; “ FFaa/
BA/MS-DOS FR” KiIF -4~ MD-DOS & 1), ZEEFEMZITSRmT:

Creounter
Hello

and goodbye!

Control-2 Jfsimulated end-of-file
Input contained 1% characters.

C»

K ckBEE, fEnEERIRE .,
EEMAEER (<) MMHEFE ), ATLMER LRE BT84 oklahoma FHIEHR, i
B H cow_ent X

Crcounter <oklahema »vow cnt
Cx»

#1 % 17 ¢} (i <oklahoma 34 #RiEHI A5 oklahoma U 3 BEEE R, 1 cin MIZICHF (TR R HH
WA BANER, BIERZNETHABIORAGEE, TIidss0s LB, 417 P BI>cow ent
BAREIE 'S cow_ont UFFXBLEEK, B cout MM RRA T (MRLEH). BHRER, WIER
KR T BP0 LR, MAARDSEFRE. DOS (20 B BKA). Linux M UNIX &5
IR B AP E 5 16 452 (UNIX. Linux # DOS 3.0 EERREBATEETRREFRSTHEZ T Em -
&R,

cout {URAIFHE HUR B F S B 3 HiBE. HAREIRHE (H cer & clog 103> BT FEFEGO4E8 Y
B BUAMRT, X34 HessiteEREe. 18 R TR Ak 2 R4 W cerr 2, clog, A,
WBRFHIA P RKITDHRG R, EPEERE L BREIENE, B8 cout $ H4 ¥ B 5 (5) B
HibdhFr. $lan, %E THEMCBSE,
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if (success)
std:icout << "Here come the goodies!'\n";
else

{
std:ricerr << “Something horrible has happened.\n";

exit {1

)

WRETWBEHELEH, WEEHHERBEETEREL. Tid, MERFMEEEEAP—X
. TS FMHE (MRHEE) BHRXBXAD, ME&HE DREET) HEBXIRH. B
B, AERERARATFHREHRETEER. Wi, 7 UNIX R Linux 3, REF >ETAE
HEH 3

17.2 1A cout #53T7H &

CATHR LA, CHREEFFTR ORBIROFSOTRE, TaER 16 frmf 32 (MTH, 8
LT, BERFY, REFBEARRILFYERNERL, HW, nt K50 16 (15 32 fi ik H)
{B#7%: double {Eth 64 (T~ HBIBIEER T, EREBFVRRBLEREN, FERIFVRF PR
. WBAR BEEFRLERET-234, FEE S MEF G20 . 304), IARIXMER 64 £
WESROFRIBEIRR . B, ostream XBMEFEMLHZ —RFHMAR (N int B Noat) HERHLLL
ARAFRNTIR . BRRE, ostream XMW FEBAMET (ZHHUHR) BRYBTHFVHRMR
WL CBURSH T E B Y, SRS ERNE _HNRE. ROBXMHITRED-IMET, @DIEE.
RAPIT L BRATS . ostream HIRME T BAHTk. WARKEB TN, BEAEBERNIE, HHa00
5 SE N B I A SRR R LAt 5 vk

17.2.1 HBH<<RER
A DEGG A cout M<IPFT B Cinsertion) MIEH):

int clients = 22
cout << ¢lients;

fECHW, 5C B, <BAMFHRISIRECEBRER (BRAMFE), RiER x<3 PEE,
xR EAPHEONREBS 3 2. BR, ZXE5MBHXERK, 8 ostream X EFHE X T<<if
i, THRRGHERLRY. EXHERT, <MEBANRES TIAREBRIERT CERBE/RHT
HAB (REERBDOERR THRABEHMFALR), BAREFEER, #2085 cChiigng
FHR.
® unsigned char;
signed char;
char;
short;
unsigned short:
int:
unsiged int:
long:
unsigned long;
{loai:
double;
long double.,

® ¢ & 0 0000 090
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- IR EIR B R, ostream KHIRBET opertor<< () BEME X (B 11 F|iditid, EFPES
EATTRRER T ERERER). Bk, MEERZE—RBH:
cout << value:

M valve BRETHMHAHEBY —, B CHEFHENNTEHANNFTENRENRR. fm, #iEX
cout<<88 ¥t 5 1+ T i ) F ik Y,

ostream & operator<< {int) :

ZIF R, operator<< () BRPER A int BY, X5 BiRiBAIPH 88 ILAL. XRALLRYW, WHME
Pl AR ostream XFFEISIF, XERTLUEMS ERER, WTHT.

cout << "I'm feeling sedimental over * << boundary << "\n":
MRERCEEEFR, BRUEMENFLE, LUAHEYNEERICRNEEENESEE, 0
] cout AW B (B, BTH cin, CHHMARIERBE),

1tk fodsst
ostream it X T I ATEFH FS B 52 X T AN RAET i M-

® const signed char *;

®  const unsigned char *;

® const char *;

® void*,

PEET, CrRigRFH R RNIEH KRR FHE. BT AR char #H.258 88
pointer-to-char SNHSI SHERM RS, El, TRHEH cout ENREFFERE:

char name {20 = "Dudly Diddlemore™:
char * pn = "Violet D'Amore™;

cout << "Hello! ™

cout << name:

COut << poi

FEAER TR PR LB E R R R T L B R R,
P HAUKRBAIEH . CHEEIRT void *, FTENMLMMER R, MRERBTHFH ML,
W 0 LSRRG IR A HAB 2R RS, I TR AQMCRS A BLR T

int eggs = 12:
char * amount = “deozen";

couk << Leggs: // prints address of eggs variable
cout << amount: // prints the string "dezen®
cout << (void *) amount: // prints the address of the "dozen" string

AR AEEX CoHRMEARE void *ARN R, EHHAT, R EHPRIE, MLRB
8474 ¥ unsigned X, unsigned long £,

2. PR
WA BRAEFFBTE L5 B AR ostream &. BB, FBMEAMT.

ostream & operator<< {type) :

CHA, type REBRHIBIBMIZEA) IR BIA DY ostream LBV 18 B %80 FF 7O ] — 13K 4 ostream
HFEHFH. BAMBIE? RBCE RS, ABERATRBIZEETONE. REEE, BESER
HiR [EME S A B R R U3 % . B3R, cout<< “potluck” IR[EIATR cour A1 E. EFPHSHE 2 BESEIE T HE A
SEfEdd. Fn, #E T EAE.

cout << ™We hawve " << count << * unhatched chickens.\n";

RIEHA cout<< “We have” ¥ BTRENE, HiEM cout ME. ZEH, LREBEBAETY.

cout << count << " uynhatched chickens,.\n":

FiE K cout<<count # B count TRENME, IHiBIE cout. /S cout 3§ L MiE Ay P F®E— e (&
WHE 17.4), ZREEHERBER TR T, KRN ET BEE<<REFHRMBG FZREA
B R R B 4.
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char * name = "Bingo”
cout << "What hol * << name << "I\n®;

#iWhat ho! ALik
4 R
B cout

cout << name << “l1\n*;

$#Bingo SR
ot B
EFEcout

cout << *I\n";

5 \n LR
PR B Flcout

B 17.4 BHEEH
17.2.2 Hfth ostream 773%

B3 T %Fb operator<< () i ¥i4b, ostream ASEHPE T put() Jidfl write O Jyik, WM T RAYH, &
HHT BT,

Y], putO Ak EAR T

ostream & put (char) ;

bR AR R, (B AL, LUE R T wehar_t. W] DU R R EORRATE

cout.put ('W') ; // display the W character

Heh, cout MM AR, put() RAER AR M<<BRIEFRE—HE, ZRBcthR [E—
Fxt M5, Bk aT LR ek th -

cout.put ('i') _put ('t'): // displaying It with two put()calls

o A coutput ('1') &[] cout, cout MG HAIE put (*t*) WAIKIMEAIN B .
FEERAERE F, TSR 2% (Fitn int) AT put(Q, ibR¥IRA A0S E
ff] char . @i, #TLLXFH:

cout.put (65) : // display the A character
cout.put (66.3) 3 // display the B character

2B A4 int {1 65 ¥4 char {4, UG 7% ASCII #3465 974 . A, 5 — %% 04§ double
1l 66.3 4k char {l 66, I TR0 R 7.

EFATHE CHt 2.0 ZATAIIR EASS. fxspidd:, C+HH int (R FHNE. Bk, FEm
)

cout << "W';

5 W RRRE A int 1, B D N 87 (BNZFAFIR ASCIT ) BoRtik. Aid, FHENX&EA:

cout.put (*W') ;
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e HH TR, B2H HBTET C+o¥ char BB FTRA char KXY, FULIE T LAMER ERAEA — ¥

e RIS IR MY char. unsigned char R signed char 3 M BERMER T put() . XH1H5 int

BEAT puOM AR 3, BEb int ATHF#RHIX 3 R PR —F.
write O FIE R RENFHE, REBEMNT.

basic_ostream<charT. traits>& write (const char type* s, streamsize n) ;

writt OB - ZRBH TEBTHFEFRNML, B S2EBFHERERE DIEH. HM cout
H write O BY, ¥R char Rik{L, BEIIRRZERY ostream &, BIFH B 17.1 BR T write ) HEL R

LR

BFRR 171 writecpp

// write.cpp -- using cout.write(}
finclude <iostream:

tinclude <cstring> // or else string.h

int
!

main i}

using std::cout;

using std::endl;

const char * statel = "Florida";
conat char * state? "Kanzas":
cohst char * statel "Euphoria":
int len = std::strlen (state2);

cout << "Increasing loop index: in*;
int i

for (i = 1; i <= len; i++)

i

r u

cout,write (state2, i)
cout << endl:
t

// concatenate output

cout << "Decreasing loop index: wn":
for (1 = len; i » Or i--}
cout.write (statez, i) << endl:

f/ exceed string length

1

cout << "Exceeding string length: o™
cout.write (stated, len + 5) << endl;

return 0;

LR IF R AL SRR LT M4 statel D state3 BRERATH. XFEG4EE, BHxH
AR BRI T HRUEA state2 Bl HUS EROBIE, LUERS SUEEERHRMER state? B4 E A9 SL.
THREFFER 17! PEFERRY.

Increasing loop index:

K
ka
Kan

Kans

Kansa

Kansas

Decreasing loop index:
Kansas

Kansa

Kans

Kan
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Ea

S

Exceeding string length:
Kansas Euph

&, coutwrite ) IHALRME cout HH. XREYD write) FEER—EMIBATCHRSHTIA, X
8138 e B0t B R cout.
IXAEAT LGS PR, B4 cout.write () 35 HiE B cout 8 #:

cout.write (state2, i} << endl:

AREFROR, wite) HEFTSEBEZF R AV ILITEOF, WRRITHEERBBTR,
BIMERH T FHBMAR XA BTF . EFEFH “kansas” WAIGAH T BARITFRE, UEMEE
MR ESEE. RMEREATFPFEREBHTELLREATFRTAETHE. F, “Kansas” &
6 AT, MZHFENA 4 P FENEEAYETHR, BM “Kansas” BRAR LM 8 AFW. AT %
R MAERN, RESNRRE- TSR,

write ) AR AT FRERIE, E LU R T ABIERBIHIRA char ¥, A5 HFBHATE:

long val = 5R0031841;
cout.write{ {char *) aval, sizeof (longd)s

W R FHERAMNMN T, HEEHRATFFERNEER. B, 4 T4 long (B 40 560031841)
BHEN4SRTMETEER. BHRE (MERB) BRGNSV IEN ASCH BBSHiTHE. EHERSE
by 560031841 B RERA 4 T FERHNAE, ZBTHERAED RfgAE, HRIAE). KA, write()
W AR BOR G AT ORI F —REis . RN AR, REEAESmHiT N E.

17.2.3 RINSR S

WIREFFEH cout BT RIBG AR, WRAFMA? BT ostream 33 cout XY R 4L B4 th 31T
S, BTLAUGH AL RRE D R iR, MERFMERSPR P, EREMXER. RE, BEFERH
(flush> ErpR, IABEREN L. HIETEMNX, UEEHHOEE. @5, ZrXh 512 FHEEBRE.
LR EENRBEE LR, ERWLTERRMNE., BE, AREEFIRE SR AFY,
iFER A 512 . 512 M7 Sd, RE—REBENEABRSNARERRS.

A, XTREEEHER SREREHNEMNEERAERBS. WRLMELHE “Press any key to
continue” LAEMEFS 512 MFIRMFTEMK, XERKFHET. HENR, CREHEN, BFEALYE
PIEPPXBIRAE. Flm, BRITHERRENNE, BRFENX. B5b EWEHEDN. 2% CcHx
RBSTFHANEERENBFEDX., BRARE, BRE FEMHRE:

cout << "Enter a nomber: *:

float num:
cin > num:

HFHFRA L —FE, BSBTXHER cout & (BIRIFT “Enter a number: ” M8, BIMEMEF
FHEPETRITH. URBAEMNNE, BFESEsA, MEZBT cout BERETRF.

NREBRAEA T ERBIF L, ATLMER BRI B — R BATHATRI . 255 Nush BIH
X, TIEHIFT endl RIFZEMPR, HEA-MRTH. BHANMSHBNERFR5TRZIER.

cout << "Hello., good-looking! ' << flush:
cout << 'Wait just a moment. please. ' << endl:

B L, HIthRAYN. Min, TLLEEEA fush O SRR cont BPX;

flush [cout) ;
it ostream Hif<<ifi NERIEFHAT T BER, FBARRER.
cout << flush
1 H R R EBA flush (cout), FEUL, ATRUHE L A KRR RIS T RIS .
17.24 18 cout BITIERL

ostream FHARAEFFHERB O LR, ERUERT, BRALENTROTF.
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® ) char ffl, MRENRRMEITHTR, WHEEN N FREFEEEL —MFROFRD.

o MIBHED HLt#MIXBRE- I RFERNZHEFRAS (MEHHIEH HFERP.

o THREERTREETRFHRKENFRFP.

FRBKBATAE L. THFEENA T EATRAF LR 6 X 3

o HX: WARUMEBTNH 6. KEMOARET GER, BETMRFZSSREHTIHMEESR
HILFIXRFR) BFPURBARRKRETERUMENTRERT (BRE 3 8), RATENME. BHRE,
HIRBATET 6 BATET-5 6 BHEHMEERRT. B4 FEEERTERAMENRT (B
FHHE) . BRIARAT o B2 4 % g UEBE A AO4RME C BEER M fprintf() .

o EX: BARMBTAN6 UM KEHORETR GER, BEMBFHESHFERTHEENY
RERFTAXT. T AR TREETTERUBETHRERT (2083 5), WATENHE. B4,
TREEDBHERETNLS (WRAMIE.

WA EN SR BERS FEOKE, Bl RS hEE? Mgtk 0. HS0EErs
BRI

RN CH U SR CHRB 2 RS — MR EH), XBELAEEHENE 173 T aL,

REHS V2ERRANS IR, SESMIFERET—AES ), UFILESHER T
MTBRE. BEFERARER 1.090 RER—IPTEH MK UEEBMEITET S04,

AW HEAAOREFSRIEERFS S8 CHARRR OB, F5, EFHREAKRRMEEL,
Wi, BMERTRBEEM AR EREE, RREHSREFIHE, LHEH, 254 B#EB R
2, 54 RARA (kL locale ) LT ME R AEBH (imbuing) S A BRI, AR —A8
RSB EAMERAE AFRANLARL,

EEFAR17.2 defaults.cpp

/4 defaults.cpp -- cout default formats
tinclude <iopstreams

int main{}
{
using std::gout;
cout << "1Z234567890123456T690 0"
char ch = 'K';
int t = 273
cout << ch << ": hn™;
cout <X to<g M Aty
SouL << -f <M on"y

double f1 = 1.200:
cout << fi << " \p™:
cout << {f1 + 1.0 / 9,0) << ¥y \n™y

double £2 = 1,87E2;

cout <9 f2 << M hpt.

£2 += 1.0 / 9.0;

cout << f2 << ": \p™

cout << (£2 * 1.0ed} << " \p™,

donble £3 = 2. 3a-4;
cout << £3 << " ™
cout << f3 7 10 << " \np"

return 0:
f

PIFE & 17.2 PREASED T,
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123456709012 34567590
¥;

273:

=273

1.2:

1.31111:

167:

167.111:
1.67111e+006;
G.00023:

2. 3e-005:

FAEBRFEACKTER. EE, 1200 KEM O RERFHK, BRETH 0 MiFSESTHEE 6
ARG, AS, FEBRERERN 3 &, TRt AT A BfL.

I SHREFHEMSTHASR

ostream KR jos FIREMRMN, TS ERM ios_base KW AETIRN. ios_base KFEhE T HRHE R
AR, B, —PNERAPREGRE T HFHNTSRE MR- RAMRE T PREE. Bt
R HIF (manipulator), a7 LU HI SR ¥ M SRR HRE. Bid ¥ ios_base MBLR R, oL
FTHEEMAECY. HT ios_base H R ostream ATIEMERERE, FEHITLUSH Y LR T ostream 3 H (T
%), M cout.

EM: ios_base £ PR AAoH AW T ios B ¥, MAE, ios_base £ jos 9 R %, AMAST, ios
S 6,4 char o wehar_t JLARFLS9 4R, # ios_base 8,8 T JR RIS,

RAPRE WA RE R~ ERN AN S RE. ESHBERCIHES. 7088002/ GEHER, 7
BU#EH] dec. hex Bl oct FHIFF. BN, FTEHBK WM.

hex (cout) ;

# cout W BB B ASRARSREN -+ S, R EERRE, BAEHUHAEFIRITEERE,
BEHEH RSB Y AL L. 8, BUFTARARY. Rt Rs@idekimm.
BREBTEH - ERY BENEBEOERFR%:

cout << haxs

ostream KEHT <<BpiF1F, EKEHFLRAESEBAM hex (couty S, LMFRFLHEME sd
o REFFHEE (7.3 BOR T IXEIEBIRMAE, U3 HTARMIH SRR R T M RN ERLEY. &
B WRURMEHIIS R, A H A ) — RFUE AR R 3B 5Y

BER¥E 17.3 manip.cpp

/¢ manip.cpp —- using format manipulators
tinclude <iostream>
int maint}
{
using ndmespace sid:
cout << "Enter an integer: ™:
int o
cin > n:

cout << n n*nin”;

cout << n << " "< n ¥ << tdecimal) \n";
// get to hex mode

cout << hex:

cout << n << M i

cout << n * oo Y {hexadecimal) vn™:

/4 get to octal mode
cout << oot €< p << M " <4 *no<< " {octal) \n*;
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/4 alternative way to call a manipulator
dec fcouth
cout << on g " " << n *n << " {degimal) \n"™;

return O:

}
FHERFER 17.3 PEFELETHER:

Enter an intedqer: 13

n n*n
13 169 (decimal)
d a9 {hexadecimal)

15 251 toctal)
13 169 fdecimal’

2 METHRER

EHFARECATER, ARFER 173 NRBPETREENF, XREAMRFEHNFREERHER,

AT LA width A5 B B0 K EA RIS M F R B REAR R FER S, &7 EaRay.

int widthi):
int width {int i) :

B ARAERATREENLHNRE, B_HRABEREERES i 158K, PEFACATNFRE

Bl RAEMAEBRFLANE, LEUSREREHMER.
widthQ JriE RUEWR B Rl F— 1B, REFREEBRENRIME. #ln, & TEMED:

cout << "%
cout.width (12} ;
cout << 12 << "B <o 24 g "fhn":

T width O AR, Rt ERAM S GXE N coutd) REHE. HliEqEmeiy T,

i 12424%

12 WRAREY 12 MEFNFRORAD, XRBAEHF. RE, TEREEREIRIE, $4

PR SELE 24 RARELSTEIMKERSH RSP,
N widhOFEABHETREFH—AHE, REFEREHEX AL,

CHHUE A @R, EmBREETE Y 2 NFBRPITE—4 7 18, CHENESE, DA

EFEEE 174 width.opp

/f width.cpp -- using the width method
Vinclude <iostream:

int maint}
i
using std::cout;
int w = cout.width (30X
couk << "default field width = " << w << " \p":
cout.width (5);
cout << "H" <<ty Y,
cout . widrh 18y,
cout << "R ¥ N" << MooAn",

for {long 1 = 1: i <= 100: i *= 10}
{

cout _width (5):

cont << i <<ty 'y

cout.width {8):

PEME (EHEEED, WREBKESTRERETLR, SARSHEERE, C/CHNENL: BF
FHNBE L ERFAINBETEE, CHMARETHR). BFEES 174 BT T widhOQ RABREOA
AR/,
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cout << 1 * i o<d "oAn™:

[

return 0:
t

MUTER 74 S EFRSHI T

default field width = 0:

H: H* N
1: 1:
10: 100:

100+ 10000:

7 Lidsgilich, HAFBPLHEF. SHPESTE, GHEHE, cout BIMATKEERENTER.
AR, FREEABIGEALEM. FRARAFHVEBREFSH (il character)., G HFREIAM.

HE, AERIFER 1749, B—Fcont ERERFHEAN, FRELERED 0, BEERw
IR, FREEAR 0. ZRHAT widhO AR EBBRTRERTH—TE. B4, w siE
R 0. ERHT conwidth (30> BEIHRUUNHFRERE, MARREENE. WHoEH, Rih
FIFBREED 0. Mt CHESHEKTER, UAMHYEIE, ALIWEEHTHEHNEE. BE,. &
PR width QXX FIFERNRE, TEEBS I AEERT Y S NEW. BB 2RMRFRESY
8 MFEH,

3. RAFH

FRUAMESR F, cout FPHHA I FRP R ERAGES, TLUH A0 B R RERSCSHEEEY. Hlin,
MR-

cout  f111 {'*')
HIEFRE TSNS . BY-raBiTagR, i BRMuR B FiRERD. BPEMN 17.5 3R T 8RR X
.

EFRR175 fill.epp

Af fill.epp -- changing fill character for fields
finclude <iostream:

int main{)
[
using std:;cout;
cout fill ('F7 L
const char * staff[2) = { “Walde Whipsnade“. "Wilmarie Wooper™j.
long bonus (2} = {900, 135(j:

for tint i = {: & « 2; i++}
i
oout << skaff(i] << " 5™
cout., width (73;
couk << bopusli) << "Wp™:
!

raturn QO

!
Tl RFEERES 175 DREENE R,

Waldo Whipsnade: $***%a((
Wilmarie Wooper: 5$***1350

HE, SFBRRETRAMR FHEXERE—EER. HEIERCHIE.
4. REFESBHEFHAE
REBEAN Y XA FRHEA. ERAERT, CHRNRBTHALY. TR SRAMMEH
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T OOGHBAENIE). WA M A REN ., BERIE, CHRIBHARED 6 {1 CREXRER 054
§ib4%). precision () Bk IR BEH AL AR HMBE. Fn, THER:

cout.precision (2} ¢

#5 cout BIFHIEBE H 2. R widthO ISR, A il %, FHBEERES —HEY BEIHEH
B BRI 176 MMM IRA TiX A

BFFE® 176 precise.cpp

/7 precise.cpp —— setting Lhe precision
finclude <jiostream>

int main{}
{
using std;:coul;
float pricel = 20,40
float pricez = 1.9 + B.00 / 9.0
cout << "\UFurry Friends‘" is §" << pricel << "lyn™
cout << "WUFiery Fiendah" is $" << pricel << "!\n",

colt.precision (20
coub << "W MFurry Friendsh" is 8" << pricel << "“Iin"™:
cout << "\"Fiery Fiernds\"is $" << pricez << "Iyn";

return 0:
t

R A CHRERTGAE AN ERE SRS DY, mRASMEN,
FEAFRER 7.6 T,

"Furry Friends" is $20.4!
"Fiety Fiends" is $2.7858%!
"Furry Friends" iz £20!

" Fiery Fiends" iz $2.8!

PR, 3 TAREITOVNUR R S IMAE. B4, BT RRRBLEY 2 6.

5. TP ALE 0 fool B

XPHEmE (NREETRET), REREMN OBEREML. G, X TREHER 17.6 05,
$20.40 Hf1L$20.4 HEM. iostream RARBHRHEETVATERIXIESHE, 18 ios_base At T —
A setfO B ¥ GHY ser b7ic), BEBSRMZ RSN, XM BEEXT S48, THERZRENS
B B, FEARKEH:

cout . setf (los_base::showpoint)

W cout WoR KREDMUA. ALRT (TRERRE); EEARANTARAN. LRBaTESREKRN o
B R WAR B, MRAEFRINKE (6 G0 B, comt 3§ 200 BF 5 2, TRKE E7H 2.000000.
BEHES 177 AR 17.6 PREMNTIX&ER.

BE: AR il B M % L4 jostreamh, @ R A jostream, R IR T 8% £ setf() P12 D jos ¥,
#1 7 % ios_base.

AR 2 A Rk jos_base:showpoint HEEI. showpoint £ ios_base 2B 5 ¥ MIRB WA &
B RERRENRERNGHE LOSNAERE, WOAEEELWEM EERARBER ). B
ios_base::showpoint TR 7 ios_base 2h5E X py— DB,

EFRE17.7 showpt.cpp

// showpt.cpp -- setting the precision. show trailing peint
#include <iostream>
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int main(}
1
using std::cout;
using std::ios_base;
float pricel 20.40:
float price? 1.9+ 8.0 /7 9.0

cout.setf (ios_base::showpointh:
cout. << "\"Purcy Friendsh\" 1s $" << pricel << "1yn';
cout << "\"Flery Fiends\" is $" << price2 << "!\n™:

cout.precision (2);
cout << "WUFurry Friendsi" is §" << pricel << *lynp";
cant. << "WFiery Flends'\"is 3" << pricel << "typ™:

return O

)
PO BB S 2 0 CH U . R 17,7 R R

“Furry Friends" is 520.4000!
"Fiery Fiends=" is 52.78288%!
"Furry Friends" is $20.!
"Fiery Fiends™ is $2.8!

{E ISR, KRR RAKER, THEITRRO N SHSFHET.

6. Bk setf()

setf O Pt T MR GEH ERm B ib LA AIETR, EMRIFHF - FE. ios base H — 1 F{F
FROBIRA D, oM%Y GXRNERID) 43 HERAILHEANTE, Mt RER. AEBRTF
R 0%, 1190 MREHR PR ERIZ (RO, FBREANNEERETD . ORTRREFE, Y
I E DIP FXLIBCE U SRR, H1i0, hex. dec M oct i fHMEH Bl SR BEHY 3 MR, setfO
R T 5 -FriBRAR I iR 13,

setf O SHBMEHW AN BEE. B—1h:

Emtflags setcf (fmtflags)

$ojr, feflags 7 bitmask £ (B RSEM “EE") B typedef B, BTGNS0, ZEHET
ios_base K 5E XK. X MRRAMN setf ) FIRBER MM BHORAEL. BRE—/ fmiflags (8, HHE
WEE -, BEIEHEERY. fmiflags HRF, BEHEHECUNHRE. MRITELSHEBERER,
BT CAGRFFIX ME . R4 setf() (BT ANE? WRES 11 RN 1, WA UER A3 11 6020 1 %,
BRI 1 OB SRBCE D 1. TR RREI % (N ERRRE. Rit, BRMEHXE
LUF, ios_base KE X THRERUBEHNER, #1710 B THP -,

R bitmask 22 R —HARBEREASEHRY . CTRAEA, WHE, £TUE STL bitset £,
BEINETERNME, H—-EHATAEMIFAY, 54 0 Ce98 3L, iostream 304 & 4% A bitmask & A%
E IR

£17.1 BARE
* & B X
ios_base ;boolalpha %A R bool 18, ATELY true B% false
ios_base .:showbase T4, R CHESTE (0, 00
ios_base ::ishowpoint ETERNES
ios_base ::uppercase T 16 B4y, BHAGTR, EETE
ios_base ::showpos FEIEWETE M L+
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B FIX A 2 A B ABRZE ios_base rhg X, BRI EAIN, 4N LIERMBITHRIER. KR
%, RE{#F] ios_base ::uppercase, T2 uppercase. MBRTARMFM using HikIE4A 2 using A5, ATLIEH
FHBREFEREEEZHRETFERPR sd b, BEB—EHFYN HFNEIHE. BFER178 5K
AT ERR g,

EFRR 178 self.cpp
£/ setf.cpp -- using setf{)to control formatting
#include <iostream:>

int main()

{
using std::cout;
using std::endl;
using std::ios_base;
int temperature = £3:

cout << "Today's water temperature: *;
cout,setf lios base::showpos): // show plus sign
CQUEL << temperature << endl;

cout << “For our programming friends, that*s\n":

cout << std::rhex << temperature << endl; // use hex
cout.setf {ios base::uppercase): // use uppercase in hex
cout.setf (ios_base::showbasek /f use 0X prefix for hex
coub << Torin":

cout << temperature << endl:

cout << "How ™ << true << ™! oops - How ":

cout,setf (ios base::boolalphak

cout << true << "!\n"

return O:

EW: AL CHERTREAML jos, 7T A ios_base, TR A boolalpha &5,
FERESFHER 178 PEFHBE.

Today's water temperature: +63

For our programming friends. that's
3f

or

JX3F

How 0X1! oops -- How true!

R ABEN 0MARANS . CofHARGR/ GRS ERSN, BEREN, T
RA®Y (R, H% CHEmARNASERme),
BN sl O RBEZE 2R, HEELTHRE:

fmtflags setf (fmcflags, fmtflags ) :

RBNZHESRAN TREGSUEHMERET. S-S50 BE— a8 THES
WHY fmtflags i B - SHIE HERRE — DS RRAOMLEL . G, 355 3 R0 1 R0 10 Hi,
MEALREND | TR 8RR, WS WRED | TR 16 HEH. HRHHELL 10 HEKE, il
BHETRENLL 16 HEMN, WTRABESE S RFEN |, TERESSE I rEEY O——X m Pl B i
(clearing the bit). REPAI+ Bt BIEHIR T BB RIS IIE S . RS setf OB, EHHTIEL L,
FAHEMB -SRI BRBBLN, AE - SKENERRRL. XHETRF FEH4 5, %
ios_base RMUEXTHE (F 17.2 FUR). BAHIE, THRER, TUBESR ios_base:basefield
FR 2%, 1§ ios_base hex AEE—BY. CHER, FTHERKEA.

cout . setf (i0s_base ::hex, ios base ::basefield) ;
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SR i BRI R R AR

®172 _ setf ( long, long ) R3S
NS -2 . 128 & X

ios_base ::basefield jos_base dec {EH=H 10
ios_base :-oct HHEH S
ios_base :hex EHES 16

ios_base ::floatfield ios_base ::fixed TR S Sk
ios_base ::scientific LA ELang 7

ios_base adjustfield ios_base :left AR
ios_base uright EHEHF
ios_base internal Y ESaELE S, BaHF

ios_base H3E M T al fikhp iy AL 2BA 3 44 AUbkid. OB —MTHER ST EM 2~
3R BROEEAML. B IPRER MR, REE-SRRBHP—HREN 1. F172
UL T setf QMM BRNF BN AT, TRAER -SHNEXERURENNS L. M, Bikd
Jidf#F. ulHf tos_base :adjustfield AIEIE B, ¥ ios_base :left fFHE —~B8. AW FEEEFIEHENE
FROIUAS, AR AR ER A FROER. ABHFETEEERERNAREFREM. TN
e rROAN GREME, cHrRaREtaaTHR).

SOERRERREFRM N 1234 RETESE. MAERFHKENR, RERRElEkEEm
#0 1.23e04, AL EBHEARE. MBEEMR CIESTT printf O B ER, WOTEESNE, BRIAM CH
BUEOE 1 % g BREF, E AR T SR, WREEREREH T %e iR R,

(2 CHrrdbl, S RRBEARERRESE TR T:

® WIS B, AR

e WASKRMO0,

- EXHED, HREMN O &4 R R, BRI ios nshowpoint HBt R, F4h, TR HEPRELS 2N/
WA, BHMERERARER T thint,

setf () BRI jos_base KB MR AR. BTXA R ostream HBFIEX, EHATLIEH cout Wk
I ZR . W, EA S, oERFEREH:

iog_base ::fmtflags old = cout.setf (ios ::left, ios ::adjustfield) ;

A LR E . 0T LUZ A

cout,setf (old. tos ::adjustfield? :

BIFE S 17.9 & DA 2R setf O BTG,

FE BAKE 179 PHABRENT —AREIN, HE CHELRTADEESFE, Ho, H&
UNIX % %8 £ X 45

$ CC setf2,C -1m

A RS SRRRANEHFE. R, FEREM g Linux & 58 LR,
EFRA 179 set2.cpp

// setfZ.cpp -- using setf{}with 2 arguments to control formatting
finclude <iostream>

tinclude <cmath>

int maint)
1
using namespace std;
/¢ use lefr justificat:ion, show the plus sign. show trailing
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ff zeras. with a precision of 2

cout.sctf lios_base :ilefr. ios base ::adjustfield)
cout.setf lios_base ::showpos!:

cout.setf (ios_base ::showpoint);

cout.precision (3

// use e-potation and save old formar =etting

ios_base ::fmtflags old = cout.setf (ios _base ::scientific,

ios_base ::floavfield):
cout << "Left Justification: \n™:
lang n:
for in = 1 n <= 4l: n+= 10}
{
cout . width 141
cout << n o<g M
cout.width {12
cout << sqrt fdouble(n)) << "|\n™

// change to internal justificatien

cout.setf lios_base ::intermal. ios_base ::adjustfieldh
{/ restore default floating-point display style
cout.setf {old, ios base ::floatfield):

cout << “Internal Justification: \n":
Forfn = 1; n <= d1; pe= 102
{

cout.width (45

cout << m o< M|

cout ,width (12X

cout << sqry{doubleinl) << "|\o";

// use right justification, fixed notation
cout.setf (ios_base :iright. ios base ::adjustfield):
cout.setf (ios_base ::fixed. ios_base ::floatfieldk
cout << "Right Justification: in™:
for in = 1; n <= 41; n+= 10}
{

cout . width (4);

cout << m o< "M

cout.width (12

cout << aqrt (double(n)) << ™|\n";

return O

THEEFHER 179 PEFHHE.

Left Justification:

+1

| +1.000e+00

+11 |+3.317e+00

+31 145.5682+00
+{1 | +6.403e+00
Internal Justification:

+
+
+
+

+

|
i
+21 |+4.5832+00 |
|
|

1i+ 1.001
111+ 3.321
211+ 4,58
31+ 5.57]|

411+ 6,404
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Right Justification:

+1] +1.000]|
+11] +3.317|
+211 +4.583]
+31] +0.568|
+41] +6.403t

W R 3 R UERARME R BT (EXMEFPATRSXRF) BHET 34, TE s
IRl RT3 N ER (e BFREMBERAERRTFIHR).
P setf () B3R & CUE S unsett O 1B, EHEMERDT.

void unsetf (fmtflags mask) :

Ml mask ROTER. mask FRIRAMESBE R 1, SOEMNAGEEN. MR, setfQ 84
WEHN ), unsetf () HEHEE 5 0. Hn;

cout.setf {ios_base::showpoint? : ff show trailing decimal point
cout.unsetf (ios_base::boolalpha) ; // don't show trailling decimal point
cout. setf (ios_base::boolalphal ; /7 display true. false

cout.unsetf (ios_bhase::boolalpha) : // display 1. 0

EHTREE BT, BEENERBAERABREANGL. RANLERENT. RAREEA
M RARGERERRTE WSRARFURRRNEANSRTE HTRAAS, NEEERE
S AR BN, HERRAER. B, BRRAERIH R —TF.:

cout.setf (0, ios_base::iloatfield); // go to default mode

BLABHRAZFE, MB-T2HFREEAL. —HXRALERNRHETAR, WASY
ios::floatfield 32 I8 I 60 ¥ unsetf() :

cout.unsetf{ios_base::floatfield): // go to defavlt mode

R E cout & T 52 ARE . AT LA B4 ios_base::fixed AL unsetf () RYTB BB MR, 2
i, Fig cout FAATRAIMF, EHZ]K ios_base::floatfield 8§ A unsetf ) L ELIHEBI MRS, ik
XA PR HESE.

7. bR AAE

T setf O NRHETHERALE) . B BDREFMITIE, CHIRIT SR, B setfQ, 3
HEHRBLIE RIS Y. AT RA Dt dec. hex R oct, XEBHIF (BEBFEATER CHH)
THEGAEL hex L. Hlln, FTEKER:

cout << left << fixed:

TIFA R FRE IR 3 173 5 T @ LR oMb — e i,
BIR: R AR EMR MW, AT T, 58T R sef(,

8. iomanip 3k X #

A ostream 1T RR B E - A (MFREE) RAHE. LTI, CHE iomanip L X4
TR T Hofh - LhRmIRE, EATRESRMATE MRS, AETERBHE. 3 MREHNEHYG
SHHIL setprecision () . setfil Q) M setw ), TS HHERREWE. REZHNEREFE. SHEITIRMN
BRFERER, X3 MEHBER%, setprecision O fE B HEE — M EEME BN M, seill() 8
R MR FHN char 2% sew O RBFEB A BELBREENREESR. BFCNE
ALEHIE, BB LR cout SRR, XM, setw O MW ER T EFIEMN LR 5 E. BAEBR 17.10
BoRTIE- o, EXNTE-THY, BE2AENT TRBENRALH, EHEE T — R Hinme
BT

X BAKE 1700 PHHARAT —ARERH, FE CHART B RAMFR, Hio, —2b
UNIX & %68 4033 8

5 CC djomanip.C -lm

AR S MBRARRBFE, — Bk R grrod Linux B L8 NERA, 5ok, EXBHR
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46 X ik R B ik 4 showpoint iZ A ey M AR AEH B . ERXAHALT ., TlE A F 68 setf() .

ANk 17.10  iomanip.cpp

£ iomanip.cpp -- using manipulators from iomanip

/{ some systems require explicitly linking the math library

#include <icstreams>
#include <iomanip>
#include <cmach>

int maing)

{

using namespace std
ff use new standard manipulators
cout << showpoint << fixed << right:

{7/ use iomanip manipulators
cout << setw L6) <4 "N" << setw (14) << “sguare root"

double root:
for tint n = 10: n <=100; n +=

root = sqrt {doublein} )
CcOUt << setw (6) << setfill
<< setw (12) << setprecision (3} << root

<< setw (14} << setpre
<< endl:

<< setw (15} << "fourth rootin™:

10}

(', ') egn <2 setfill (!

cision {4) << sqrt (root)

')

return 0;

}

£173 —ERRE
By #H a3 M 8 H " A
boolalpha setf 1ios base::boolaipha nouppercase | unsetf (ios_base:uppercase )
nobootappha | unset Cios_base::nobaolapha) iternal setf Cios_base::internal, ios_base::adjustfield )
showbase setf Cios_base::showbase) lefi setf Cios_basex:left. ios_base:adjustfield )
noshowbase unsetf ¢ ios_base:showbase) right setf Cios_base;:right. ios_base::adjustfield)
showpoint setf {ios_base:.showpoint) dec setf (ios_besendec. ios_base:basefield)
noshowpoint | unsetf tios_base::showpeint? hex setf (ios_baserbex, ios_beseLlbasefield)
showpos setf {ins_base::showpos ) oct setf’ (ios_base::oct. ios_baseLLbasefield)
unshowpos unsetf (jos_base:showpos) fixed setf (ios_base::fixed, ios_base:floadficld )
uppercase setl (ios_base:uppercase) scientific setf (ios_base:scientific, ios_base::floatfield ¥

FRERFER 17.10 PIZFRSH.

N
W10
v 20
L. 30

P 1i]
L. 30
-t
L0
.80

.90

square root  fourth reot

3.6z 1.7783
3.472 2.1147
5.477 2.3403
6.325 2,5149
7.071 2.653]
T.744 2,7832
8.367 2.8925
§.944 z.49907
S.487 1.0801
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... 200 10,000 3.1623

Bl VR R LT R ex FRF T . BE BREXNEILR LaER,. XEF S RnERIBE
fe #&NSKBIR, (8 showpoint IEHITTRTUL B R REAI 0; FELATEI D, FH fixed FEHFATLLRT
AIE 0. A€ fixed I, XA RAPHHFLURATAR R, TEUWNREP, TEBERNR DR,
HEARLKD, BESEZITEY MAEREAFAETHEA,

174 2 EN CrR AN SIREZ MR — SR AT T 8% ZERSERY, DRET-1EE
(A WL R BIREY, WiRE AER B R AT RN, RRERATE.

*®17.4 BRAAABHERL
ot X CH HFF O+
precision (n} W on AEGABERTF. EoRm s ¥ » AR
' BRF. 850 A
ios::showpoint o KER B A HARM O BRARN A
ios::fixed. ios:scientific BrRFEN 0 (BWXT precision ) BiZH] )

17.3  {E£A cin #3578\

AR A, W TR TR LR . cin M BMFHERAR T AT Wl BHER T, Bitha
HABIEM TR MBRAEFHEFF 2005, cin GEHEMBMAR DB EH. SATUESSE
(R8s ine ff. float {8, BUETLUREMDEA. S, WEUES R TRRSEH. cin HEIRIEBKEDE
IR, RIS SRR R KR,

R TLUXEEA cin:

cin v»r value halder:

HAPy value_holder ZFEREMAM AT R, U LAEER. 3IA. BRES FEHSH, taolRam
FRMIAGE . cin BRBAR X HT value_holder BISIEARY . istream 2 7 iostream L {5 X))
BETHMBBRME>>, 2 W IRN T miXEERRR,

® sipned char &;
unsigned char &:
char &;
short &:
unsigned short &
int &:
unsigned int &:
long &
unsigned long &
float &
double &;
long double & .

IR R R B R LA B (formatted input functions), EXENTOT ELE A SR %
H 42 iR 5.

BRI KRIE AT e BT R R f F

istream & operator>> {int &) :

BUREPHERESIRA. 5IHSK (BNHT) HokH FHXHMER.

cin »» staff size:
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% B operator>> () R EE R staff_size X5, MARBEHMSHBHELEEHR L. HT
EHEMLSIH,. B oin BB HBESEAATSRNTERNE. A, TREVKEEENER
staff_size MI{fi. BEBNAHASIHERAMEER Y. BAREHNBENNENERTE. 4Tk
RFRMEFHENH SN, HIRRETFRFTSARRRIEE XTI, R, Kk staff_size F2K
R int, W48 e BRAK .

cin »» staff size:
Y5 Fihi i RIDLAC:
istream & operator>> (int &) :

S T LR BSOS R AR STRFN TR (BREAEF2. 3.1, 884, TR 25T
int () RGEK L 56 BRI T R ROV 23184 102 Y B 7. B staff_size 9 % double.
W cin 34T operator>> (double &) % LiBR% A H HE 231840 1 8 TV ESRT.

WHTR - f3), FTLL3S hex. oct Bl dec IEHITF L cin A, EIESEBEORE -5, A
BHfE R SR, Piim,. TEMER.

¢cin »> her:

P 12 B8 0x 12 SR80 £ /X BRI 12 B+ 00 18, Wl fF 3 FF 87 01 3hanmy 255,

istream iL A F HFFREH AR ESR T IR MER

® signed char *;

® char*;

® unsigned char *.

M PEAMRMM S MERERSZIMAT Y T4 88, BEREMNEEHL, FmE—~4
TEF. RN D FERR. fm, REHIXF— B

cout << "Enter your first name: wn":

char namel20):
CInoPrE oname:;

I ROBRIT BN Liz RBEITWIRE, R RAUR (B 1 Liz\0 33 name A1P (0 FEREMNSMHE
). name BRUIFTR > char AR Z. FIENEAR — P MM, X name BB % char * (51
char FitkEr).

BATBURETTIEEAA AR ASIA, X EH A PEERE, RIEPHER IR,

char name[20]:

floar fee;

int group:

cin »» name »>> fee > group:

HP, cinr=name RIF I cin H 8T 21 fee M4 2.,
17.3.1  cire>H{ATR AN

ARIRRA SR I T AR MA RN FZEEEN. IR FE . RITERNES), 558
FIAAERATFR. BHER T R F A (BB char. unsigned char 3% signed char), 1§82, 18
XF CESHFTBARY, BOFIMEL (ERE17.5). ALFHFERT, >~ RIEFREIZEs.
HeMBEIEENUE. RHARAT, >>HRERER My E X0 05E. BRAR. TiRIAES
HERITE. BISRERERREN S - D FRZ A0SR,

P, XF R,

int elevation;

cin »» elevation:

AT ER:

-1232

BAFHRBCEA-. [ 2003, AAENHRENNERHS. BR Z FHRETATH, EiEA
PR -THERAFER . ZBBEBARS, T4 cin BOBMZRIEER. SkER. RIS
WFEFA-123 380 - BHE, HHTRE elevation,
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char philosophy|28];
int distance;
char initial;

cin >> philosophy >> distance >> initial;

Bt Atk 47 FHT Mitab

stoic, 100 Blaise

N
< 4
philosophy distance

stolc

175 cin=Bhid®
WA I AT RESEA TR, G, BRI Zear, TIASE-123Z. TEIXFMESLT, A

YRR A 2 4 elevation B, FFIEIEI O (4 istream % A HE LR A B ®, if 5K while i A)H 4 E
LA BN false, M E AT S T MR RO N, EIEIY false iHFRFRESS R M R AL 2R, W

J¥AE A 17.10 s,

2% 17.11 check_it.cpp

// check_it.cpp -- checking for valid input
#include <iostream>

int main{)

{
using namespace std;
gout << "Enter numbers: "

int sum = 0:
int input:
while (ein >> input)
{
sum += input:
}

cout << "Last value entered = " << input << endl;
cout << "Sum = " << sum << endl:

return 0;
|

SEE. e R AT 6 5 B R L4 showpoint Fv fixed #E4) FF, 1A setf() .
AR A EAAE S (-1232) BN 17.11 PR -

Enter numbers: 200

10 -50 -123z 60

Last value entered = -123
Sum = 37

M FMA R . FESRAMA NS AR R TEERZ G, AMREARF. B2, W

HRPE T Z b b T AR AE R, B AR SRR — R 7 AR IR, SRS FUBRE SUR DGR R S
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YBERERN cin>>input 45 R false, EIM while #4211

17.3.2  RRE

FAVRE—FEENEUPBRARERAAER. cin B cont HREE—MEBHAIRE (stream state)
RIMIERL A (M ios_base EMBLAN. FARE (B LN iostate BH, M iostate 2 —FP bitmask &)
[ 3 1~ jos_base JTLEHLAE: eofbit, badbit B failbit, HPH P EEER -2, TTLUR | GRE) 20 GER).
Y ocin MBS KRN, THER cofbit; X cin BERRERITHINFERN (BHT—ABFHBE),
EHERE failbit. VO KW (WAEIEETAH R4 HRETATRPORA, ©oIkl fhibi #E
At E-HEEISEHRRBERR . badbit TEHWIRE (CHEHLERBLEMNTERE filbi, W
G0 TR E badbit AR —FD. 283 MRSMBRED 08, EH DGR, BFETURERRE,
FEMIZHERRRET —HHt 4. & 17.5 FIH T X4 0 — 4R 5 T HREH jos_base i (&
RRIEFB D EIRBPTF exceptions () 7).

%175 RS
B # R

eofbit WRARTHE. WEESH

badbit WRFHRE. WERA 1 A, THSEIER

faitbit R o N R G R R R S R R S AR E S, MEES 1

gaodbit H--FETOM K

good(} WRMATLLER (BB AL MR . R rue

eof () R cofbit EE. MWIEME true

bad (} WA badbit WK, WL tve

fail () ¥R badbit 2 failbit #B T, WEE tue

rdstate () EEEAR &

exceptios () RH — R, BRI SRR WEIR

exceptios (isostate ex) | SEEMERBMEFH clearO IR RH: BIn, WE ex B cofbit. WINR eotbit Jik'E, clear (353
kRE

clear (iostate s HHRPERED s: sHBRUER 0 Cgoodbit) + MR (restate() & exceptions()) ! =0, MBIk BH
basic_ios::failure

setstate (jostate ) H clear (rdstate()|s) . EH RS s PREMHLTHEORRELN. KOWRESEESTFE

L REHRE
%175 PHIFHTE—clearO §l setstate O RABLL. CHNHEERS, BERBEHXFRE. clear()
TEFREREDNENS Y. Ak, THEA-

cleari}:

KRN BE 0, IXHIER 2T 3 MRS (cofbit. badbit H failbit). Rk, FEEEE:

clear leofbit)

HARERE W eofbit: WRRVL, eofbit BT, BINAMRECBIFR.
i setstate ) FiZ AEMISHHERBML . Bk, FEAEH:

setstate (eofbit) :

HRE eofbit, MAREWHML, Fik, R failbit X E, WINHHERR.

Mt AHEEFRBRRER? W TEFAKE, MEDNRHR, £ TR 4R,
FEMRATBEHE clear O EHITFHHA. BHBUREEEN. RATEFENTHLS. BEEHH—
T . setstate O BY R AR R DM AR B MR 6L —FERUREMRR. FN, MR num £—4 int,
NIF fER TR A -
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cin »>» numi  // read an int

FFATHE 3 B operator>> Cint &) 16 setstate () 1 ® failbit 58 eofbit.

2 VO FRg

BEETBAREBRET cofbit, XETLBHREHINAR? ERAMRNT, ZEEFEN. B
LL{# A] exceptions () 77 i34 ] 5 & 0 {al 3 4L 38

ok, B -EHRA. exceptions ) HIERREI-MIFR, B 3, FBIXRTF cofbit, failbit
F0 badbite BELAUREW K& P clear() B setstate O, XA 1T H clear() . BRAMRES, clear) FiEM LaT
MIFRREL exceptions ) IBFKMHEHITILE. MBEREE P E—RWRT, THITREPOT LB
B’ R clear O #5 Kios_base::failure B¥ . R E B E T badbit, 3 5 £ 3XFE .. 201 % exceptions
[P goodbit, MR &FIRIEFFHE . ios_base:failure 5% R M std::exception WAL RH, BENBE—
A~ what {) 77,

exceptions O [)BIA BB Y goodbit. WA W, WHEIIRFH. BEBM exceptions (ostate) B¥E
TRREBEIZ FIILAT

cin.exceptions (badbit) : // sefting badbit causes exception to be thrown
AR OR (1) (FMRE idie) S@guTEEL. A, MFFEMEA:
cin.exceptions (badbit | eofbit) :

Wi badbit 5F eofbit BEE#HIFE, HEERE.
FFESR 172 S EEER 7.0 #7780, LUERFERZ faibit BTN 3R RS,

f2FERIA 1712 cinexcp.cpp

// cinexcp.cpp -- having ¢in throw an exception
finclude <iostream>
dinclude <exception>

int maini)
{
uUsimgy namespace sto;
// bave failbit cause an exception te be thrown
cin.exceptions (ios_base::failbit);
cout << "Enter numbers: ";
int sum = 0;
int input
try |
while (cin »> input}
{
sum += input:
i
} catch (ios_base::failure & b}
[
cout << bE.what ()<< endl:
oot << *0! the horror!swn®
!

cout << “Last value entered = ™ << input << endl;
cout << "Sum = " << sum << endl:
raturn O

1

BFEE 1712 PRIENETHLGOT, what() 85k T LR
Enter numbers: 20 30 40 pi €

ios_bage failure in clear

0! the herror!

Last value entered = 40.00

Sum = 90,00



F17E HA WHWXH 677

BREMPTERZRANERRE. B, HZEAENG? IRATARASER. ARIMIFNE,
BERETEMN. REATHEREFHEIMES, BEMITHRASRED —FMRLMBEHRTR., R,
iFIX AP 2L badbit (LR ER S IR B EATAIER SEN. RYXHRREEM. MRBEFERTHMN—
PYWXAF LR, AP XR, WE failbit ZBREAFIRREHREAGEN, BAHRXEHHE

AR T .,

3. RKEAYW
NEERRERE (TAMMLBERR AT, THEM if 5 while #iA4 fE R true:

while (cin »> input)

RARR KN, FTEMER % 175 PHIBRRB RS ATARIRE . G0, TTLUSRFRER 1711 iy
A B AHEDURIX 1 -

while {ein »>> input)
{
sum += ipput:
]
if {oin.eof{)}
cout << "Loop terminated because EOF encounteredin™:

BRARSEE T EHEENER: RENEONBARSL XA, BINNESR. fio, FTEM
RPAEE LR,

while (cin »> input}
|
sum += input:
}
tout << “Last value entered = " << input << enpdl:
cout << "Sum = ¥ << zum << endl:
cout << "How enter a new number: ™:
cin »» input:  f/ won't work

WRBERFERRSURRB GRS EISEORA, RGNS EE Y BT, XTLEITA
A clear () Jr i e st

while {cin »> input}
{
Sum += inpuk:
i
cout << “Last value entered = " << ipput << endl;
cout << "Sum = " << sum << endl:
cout << "Now enter a new number: "

cin.claar () // reset stream state
while (lisapace {cin.get () })

continue; /¢ get rid of bad input
cin »» input: // will work now

&, FEFEUEHEEMRE. FEMABFLEHTLEBADGEERARTID, BEHHAS%
RHE. —HHTER-HERTN, HHNETANIL. ispace ) B (BEH 6 ) £ cotype B,
CEBYURTATHRED toe. H—HHFER, EFTHROMEES, WAUR T2,

“hﬂ::?)r::i.l;ll;::er'ﬁlget\rr‘i; rest of line

EAGIF RGBT s TS LGOOMATIE L. e, BRI Rt T S AR T T
L, WEESRGANFRBBEEE L. TUER fil ) FERNERETER, KESaE, &
THREH, fail )4 failbit B eofbit ¥} BAYIRE] true, BB SFHBE iS5, FER— R
X PP BB F

while (cin >> inpgt}

i

sum t= input;

)
cout << "Last value entered = " << input << endl:
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cout << TSum = " << sum << endl:
if {cin.failt)&& fcin. eof )} // failed because of mismatched input

i

cin.clear(): // reset stream state
while {!isspace {cin.get({} M
continue: // get rid of bad input

I

elae // else hail out

{
cout << "I cannot go on!in":
axit (1%

}

couk << "How enter a new numbsr: ":

cin »» input:; // will work now

17.3.3 Hf istream 2K

3. 485 EFHE T get O M getline O k. EOEEILIRE, THRA T mMATRAIIBE:

® get (char&) Fil get (void) HiLIRELTBLT 2 QMR FETHMAINRE.

® get (char*, int, char) F getline (char*. int, char) REAIR MG T ZREITH AL —4 87,

BRI AR A LS A SRS (unformatted input functions), FERHENIR BT ERFBA, TR
AR, WARETHRIES .

FAVHEE- - F istream HRIXPHRRN K R H .

1. BFHA

LA char ZREGEH ZRAHER T, getO HFFERT—TMAIAFH, DR EFHERTE. SRHFR
BAITH . get (char & ch) MAERBAFHRBEHSH, 1M get (void) FEHWMAFHHBRIBE GE¥R
int), HH A,

BI1AXRE get (char &), BEBFEPAE WO THER:

int ot = 0;

char ch:

cin.get (chl:

while {ch '= '\n'}

{

cout << ah:
Qb+
cin.get {ghl:

}

cout << ot << endl:

ETE, BEBRAT THMBIA:

T C++ clearly.<Enter>

RTEERE. XITHABERESES. EREFARBEAERTEE L #A cowt BRE, i
ct iBEP 1. BEH, TERIGFEMNTHRFH, BFE, 8 g @HH 2. X3 HRETE &
PR PRI A RIT AR, HEILMEN. XEMESR, BEWEB get (ch), RMIEHR. ETH%
8B AT ENE 17

BB LB >

int ot = O:

char ch:

cin »» ¢h;

while (ch '= 'yn'2 /4 FRILS

{
cout << chs
[od b 4
cin »» chs
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I
couk << ot << endl:

RYfCELHS 1 B T X RER TR, EHABNREREEHED 0T

IC+tc]learly.

WHEERE, BRI B FRHERERTE TRITH, BRI RTHRES ch, AR
while #5505 MBS L 28 R R,

get (char &) A BRI BRE—MER AT BAEY isveam FBRAIS|H, X BEEOF LLHFE pet (char &)
I R Y L e

char cl, c2. c3;
cin.get fcl) .get (g2} »» ol

B, cinget (¢ BH - MHAEERE o), HEEBANE—ocin. XHERLLESH cin.get
(e2) >>cd EHME I PMMAEIRE 2. ZRRIFAER cin, ARG Y cine>ed. XEIE T kg
P HR ey 3. Bt el M2 WEBBAHTH. HIFE.

% cinget (char &) FENHE—EILREENIHE, EEESRENFEMTHRE (4T DOS,
Mg F<Ctrl>-<Z>; W F UNIX, REFEHE T<Cul>-<D>), EHIASLRSHMME. XA ERE.
PR ERIFRA SR, R HETHRA SR T. Bob, EHEEHEA sestate (failbit), $3¢ cin 47
Wke A false:

char chs
while {ein.gat (ch?
{
// process input
}
NEGAHBIA, cinget (ch) FHEFHEERER cin, WHAHELE RN mue, FILBEIH&LE. 3
IR RERY, B EHEH)E % false. ERE L,
get (void) MEAIRMREITR, BEAEEHERGHAEBLER. BT #ER S,
int ¢t = 0:
char ch:
ch = cin,geti{): /¢ use return value
while {ch '= "\n')
[
cout << ch:
chat:
ch = cin.get{):
!
cout << ot << endl:
FHEN CH TR HHX 5 R % B
get (void) FLAAMANEFEER Y int (BEFBEANER, SNAFEHFEARE)., X8 FELN
AR TR I B
char el. o2, ¢c3:
¢in.get(}.get (}»> ¢3: // not valid

IXB., cingetOHHEE— A int . BFREEFAENSR, BT ESARARES. FEH
MIGHEHR. Fid. TLAESBUF IR IS get O

char ¢l:

cin.get (el Lgetid:  // walid

get (void) MUBEIRE Y int, X EWAEEEMARMIRIER. T5L, BT cinget (c1) EH cin,
RSLEATLRE get OMWME. LRREBERE-MIATH. BLRS o, REEBIERE 418
A?ﬁo

HEXHRE (RERATNTHRERSEIN TR, cin.get (void) #AFERE{E EOF— —iostream
HOCHFRBERY AT S R, XA AR 8 BT DU R SR B A«

int ch:

while ((ch = cip.get{}) = EQF)
!
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£F process inpul
1
XK ch A BN int, W AR char, KR{E EOF AJREEEF A char BRERTR,

A5 ENTAL A TIX R, R 176 SR EFFRAREISERRITTBE.

£176 cin.get { ch) 5 cin.get()
o cinget (ch} ch = cin.gei ()
AT A 7RI Sy Wiz % B ch B 1500 2R IEHARS ch
Edci “ENCTE T AL R isweam 3R K514 FHHE Cint{d
JEF A b e R G [ £ % false EQOF

2.0 R MR ST A X
BTk FE>>, get (char &) X get (void), FAFRME—IB? 5, NERTAENTEA,
MBBERE = (I A, DEAHMIGRF T, S, ROSERETN, RidTaBE L HE:

zout << "a. annoy ¢lient b. bill clientin"
<< "o, calm client d. deceive clientin"
e MguhnT

cout << MEnter a. b ooodooor g

char ch:

cin 2> ohs

while tch 1= fq']

[
switch {chl

r.}:nut <6 "EnLer a. b deoor g
cin »» ch;

1

BN bR, LU b HIRIRIER, O R E R —bn, MRS get(,
WA BEE IR DA TR, TR LB i RERT C BT HTRIE, WIeT
BEJA £ DI A6 3 7 1T AT W 4 Rt . X2 RESM RS, Aot s,

GRA BEIPR AR T, AR getO ik, BIEN, T ARSI AT LG B S St S U B i e et
AR 0 get () J7EM get (char &) FIBEITE . get (void) MEBR AR E LR C B S getchar O
B ORI L, SR A B BLBL L & fostream (TTAK stdioh), M cingetO BHRFTH M getchar O,
coutput (ch) BT A putchar (ch), ¥ C BIFHBRN CH+EF,

3. FHEHA: getline () . get() v ignore )
BRRE) T4 BN F TR RMARK RRY . getline O 5 7R BRI get O 1T RF 8 IR DU & #F1%
Bera s, BRI ARER GX0R M 035 B R 2 08 44 7 SE )

13tream & get (char *, int, chagy;
istream & get{char *, intf;

istream & yetlineichar *, int, char};
istream § getline{char *, int);

B TBHEREMTRESAFEBONGERILNBIE. B S M ERBRATERA 1 (s
B AP SR ETE, DERRATRRY - T2R8). B3 4028052 S RN,
AP ERORARRTHAED RE. LRSS ERIR A E N HRERRTHERE Rk,

Al N4,

char line[50];

cint.ger iline, 500

BT RO A SR T R line b cinget Q) RBCBEEIAE 40 M EHEBFHTH (RMER) 5
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Firsm A R FBAHD . get O getline O Z MM EBRANETF, getOWBRITHBERART, IHET
H I N B B LB PR RIATH, 1 gerline () B H EFMARFHBRITH.

4 SHORT W ERXA A R RN ASR . RERE—FES3 A oRIME, B=/2Y
H PR DR, BIARFRE. SASEL, BEEREREASENEH. Bl ERAMIRT,
IR AR E AR ER AT RATR, BT ESEEEERE . MRAER- -, et ORI R
TR E AR I, T getline ) TNRE .

RBOTHRB 1713827 T getline O A get) BT LER), EEABT ignore O MM K. HeRMEF
MIEH.  PRET. RERERNBRXTFHE: B—1TRFF. RERASRR. W, FTEMOSR
B .

ain.ignore 1255 "\n'l

HIAIEE FEFTRE 255 P FHREBRRE - MRITH. I 2RRHMMAESY 1 &
EOF, %A Hrii 1 25580y istream &

istream & ignore (int = 1, inr = EOF)

IR A B H i EOF 93 ignore () AU 4 B 4 M aR B B U4 B2

ZRBOE PR R, XERESHERERAE, MWTHAR:

cin.ignore (255 '\n') .ignore (B255. '\n'}:

v, 3B A ignore O FEEERH EF T, B NARENHERD—1T. BH—LIERTHT.

BUEXRE FRIFHEER 1713,

BMFRE17.13 get_gun.cpp

/{ get_fun.cpp -- using get (}and getlinef)
finclude <iostream>
const int Limit = 255;

ink maini}

{
using std::cout;
uwsing std::cing
uzing std:zendl:

char input{Limit]);

coyt << “"Enter a string for getline{)processing: in™:
cin.getline (input. Limit. *#'}

cout << THere is your input: \n"™:

©out << input << "\nDone with phase 1ivn*":

char ch:
cin.get (chh
cout << "The next jnput character is ™ << ¢h << endl:

if {ch '= *\p")
cin.ignore (Limit. *\n*'): /¢ discard rest of line

ceut << "Enter a string for get(}processing: \n":
cin.get {input. Limit. *#');

cout << "Here is your input: \n®:

cout << input << "i\nDone with phase Z\.n™

cin.get (chk
cout << "The next input character is ™ << ch << endl:

return 0:
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AR B X C+rEAP, iostream BAY getline ) H44ik, FHT 4Tt RI3BAT A
EFaF LS E AR, R, iostreamh WA LA EF,

AR R 1703 R REE (TR
Enter a string for getline{}processing:
Please pass
me a #3 melon!

Here 15 your input:

Please pass
me 4
Done with phase 1
The next input character is 3
Enter a string for get{}processing:

I atill
want my #3 melon!
Here is your input;

I still
wank my
Done with phase 2
The next input character is #

R, getiine ) RPHEZFMATHF T T gt O BBAS.

4. EIFHBEHA

get (char *, int) Al gedine ) MFEEH BB BHARE. SEMRARE R, XHI ENTAE
FUCPEIUTHER B eofbit, BEITLBMA (NIREMB) 1R E badbit. BAPFEBERELHAUR
WABARHL R ARAEENRATER. FRREXBHR.

AP RIEEAGE. MBTEMBFRN, TIRRTHEFERRIIGATHES, K@ H seistate )
SR failbit (AiE X CHrEIE, WRRFERFEF, WARR failbit). AETH2MHELEERTEH
Me? - FPOTEME R RRA LT RBET X R, 3F get (cher*, int) ¥if, B—MABEHAT

SO TE
char temp[80]:
while {cin.get (temp. 80! // terminates on empty line

IR, FHH AL FH getline O RE failbit. IXEEN getline ) HHBEIRITY, BERLE
. WARAE getline O ABFIEITIH A L T5FR, WIATLUXHER LS.

chay temp[80]):«

while {cin.getling (remp. B0} && tempf0] !'= "\D') // terminates on empty line
MEBRMARI PN T HEFTREE TRA TR EENRATHR. 5% RE gedineO N FHE
(HERR TS

char temp[30):
while (cin.getline (temp. 303} )

getline O 72 M A BRSSP EREH, WEIVRE lemp AN T ED, B GERREE) Ay
. BEERNFHRBITHRERT 29 NEFIE. MRBHTHRE, WRE cofbit: WA EER
MIFFREIATIT, WRFPHEEREER, WRERT 29 410F8, #AT -MESRRESR, NiBE
failbit. [Htt, fild 30 PEESFHRARMAITHEILSA.

MAKT get (char*, in0) Fik, EEHAMRAERR, REMRARFACHBUR F— I SHREE
WIFTE. WMPBEERTRAKEMERS. WAREE filbit 572, Fid, B AT LB 2 g R FR B
WAFRHEE TR, U peek O (BRTF) REBEF —AMRAFY. MBTRBITH, Wisis get()
L 7810 MBARBITE, WiEY get O REDATREITE N, IR AR getline ) FEH, FEN
getline O L Jf EFF 7775, liﬁ]ﬂtﬁﬁ"F-“’l\?ﬁ%&miﬁﬁ-ﬁﬁ&o Aid, WRERKR get), BFTLL
MG ERTED 7. F - WHIREBFEO—THT. B4, %177 RETER CHBAFER
Mk 2 TH] i R B
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®177 WATTHOEL
ook ER0 C—+ MR O+
getline (} P A TS WAERE Gilbic YR BRFTEREMEEF (HERTHERAEN F— MR .
0 BHE failbit )
RN e KRHMTER, WAERE | Rl TR ANAMER, HifhiEri s, wigE
Failbit failbit
getfchar *.int) | AVWALATIRIATIE R, BB R filbit WRBFT R EIER. BSR filbit

17.3.4 Eft istream 3%

FRETTAIDS XL 9, FLAl istream 5 7& ELEE read () . peek (). goount () 0 putback () . read O R FiRE 1Y
ERH A, BRI AR ER. Fin, FEKEa:

char grossflddq]:

¢in, read (gross, 1440

MERHER AT 144 A, BTN gross BAH. 5 geiline ) M get) FRMR, read()
PAEARMABNECHETHE. PILTS&EBARRIFHSR. read) FERE T HREBRARITT, T8
Y ostream write O YA &M, RFEEEBATSRE . HHEMBERXEY istream &, FIATLLE
NPEe: 3 REe:: 2 Dok N

char gross([144):

“char score[20]:
cin.read (gross. 1447 . pead (gcore. 200

peek O IBUREIMA T F- -4 F8, BFRRMRBARTHER. BREE, TEBRBAE T4
T BRE R, ARSI AN A, WL peek O EERARDPH T ~5 /. LUKEH
Wi B AR

char great_input[B0):

char che

int 1 = (s

while (leh = cin.peek{i? !'= ", " §& ch '= '\n'}

cin.get tgreat input[i++] )

great_input [i] = *u0':

cinpeek O EF ~MANERN, HFERME ch. K/, while BIRPMREHOE ch 2752 442k
rTF. AR, WHHATEHEARBRAD, FEHBARI|, LML, HANBRITEFEEERA
Flt AR FRIOMARIEERNOE -DFH. KRG, REE TP ERANES, $2m%
KA FEH,

geount O R RIS - P ERRALMIR T S B EH ., TREFEF LS get() . getline () .
ignore () B read O ki IRAY, TRBHEERIEN > BN, HEURERMBARTREL, 25
M BARKFIICA. Blin. B4R cinget (myarray, 80) B—iFiEA myarray 4 1, FFRMNEIEER
TEDDTH, WRTCUEA strlen O BER I HHRAPOFHR, XA FELHA cin.gcount (} THE MG A
PR T £ R B,

putback ) h¥H M FRHBEABMAFEHRD, EHANEHHRF BB ERHE 42
ff. putback O R -4 char BM——BIBANER, HEFETY istream &, XAER AT LU iR 3
AL HoAt istream 77 BB MR R . 1 peek () B ELAR 4 T 56 (8 B get O S BY — AF 7, RIS 16 putback {}
BZER ISR, Rit, putback O RFHF IR BIRERA RO R,

PUER R 1714 RAEM A RRERF EFMAPEET CREE) ZHMAA. BMHFRILRET
7, RIEHA] putback O B IEE A D, B M EERR BER peck O BEFE T —15FF.

12PFEiRE 1714 peeker.cpp

// peeker.cpp -- some istream methads



684

C++Primer Plus ( B EH ) P I3M

tinclude <iostream=
tinclude <cstdlib> £4 er stdiib.h

int main{)

{
using std::couk;
using std:icin;
uging std::endl;

/¢ read and echo input up to a # character
char ch:

vhile (cin,get (chl) // terminates on EOF
|
if igh '= "p'}
cont << ch:
alse
{
¢in.putback teh) // reinsert charactar
break;

if {lecin.ecti)}
{
cin.get {chh
cout << endl << ch << " is next input character.\n":
}
else
{
cout << "End of file reached.\n":
std:zexit (0):

while (cin.peek(3!= "$#')  // look ahead
{
cin.get (¢chh
cout << ch:
I
if (lein.eof{))
i
cin.get (chk
cout << endl << ch << " is next input character.n":
}
alse
cout. << "End of file reached.\n":

return 0:
}

THRERFFER 1714 PEFENBEITHR:

I usad a #3 pencil whan I should hawve used a #2.
I used a

+ is next input character.

3 pencil when I should have used a

# is next input character.

2 43588
BAVRFAITRRFREL 1714 g0 — R0, B TERA while BREERBA

while {cin.get (ch)) // terminates on EOF
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if teh '= "%}
cout << chg
alse

{
cin,putback {ch): // reinsert character

break:
|

]

KB R, FRIAR Ccinget (ch)) HEM false, FMEBEH L4 RHLILRER. WREFEY
BB, WEFHZFHREDHART. 388 break B RRLILTEH.

BB LEERSE,

while (cin.peek{}!= "4} // look ahead
l
cin.get (chh
gout << chs
}
HFAEF—MER. mMBEREY NERIETE, REBEETNEH8. X—1BE—H%E

T BRHRFAFEH.
RERFE-MOT (BREFER17.15), B peek O RMERERM T BT WR—ITHRAR

SRFEMARSA LA, EFEHRATHNE.
ML 17.15 truncate.cpp

// truncate.cpp ~- using get{)to truncate input line, if necessary
tinclude <iostreams>
const int SLEN = 104
inline void eatiine(}{ while {(std::cin.get{){= '\n’) continue: |
int main{)
{

using std::cout;

using std:icin;

using atd::endl;

char name[SLEN];
char title[SLEN];
cout << "Enter your name: "
cin.get (name, SLENI:
if {cin.peeki}!= "\n'}
cout << “Sorry. we only have enough room for "
<< pame << endl:
zatlineiy;
cout << "Dear ™ << name << ", enter your title: ‘n™:
cin,get (title. SLEW)
if {gin.peeki)!= "\n")
cout << "We were forced to truncate your title.\n™;
eatline():
cout << " Name: " << name
<< "ynTitle: ™ << title << endl:

return §:

1
T RERFHE 17.15 DEFEIETER:

Enter your name: Klla Fishsniffer

Sorry, we only have enough room for Ella Fish
Dear Ella Fish, enter your titla:

Executive Adjunct

We were forced to truncate your title.
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Mame: Ella Fish
Title: Executive

TERE, RGOSR RRAERREERRT #iT:

while fcir.gat{}!= "\n') continve:

R get OIKICT &1, SHHEBBGEY. MERKPBEDRIFEFRITH. MR getO RiER—
or. WA AR BT L HZIT PR FRAE. @RTBBRETRAR. T —F£HABAKA
BOPMWAL PR FEBORIFEGEER. & FEAHT, XS SBESIEEES arpride iR title
Bl

17.4  XEFEN\Foifs &

LY ORI BEH T X FAREFNR IS, HEERFURNEEFEEXH. RER
BRI CHS O I EIRITIRAT . SR RFMEAEENRE (. 8. RESmms) Lh—E5
T RE, BERKEREXN, RECTIMME. b, MRRNE, BESREEZEVLRE. &
WHE A DI HE . FEMRESEFES U ARENEE. HERER TR BN BRI
G R A RS B (CEREREHEE) FILURM B 3R, BEREXBFDPNH V0
MR N, Yioh, BEmMEARERSK, Wi Cr, RELHIEFERESEXRNIIE. FEME N
MR PE V0, AR E PRI R .

CH+ /O BRI IE i AR G 7 05 0 SR A R G A S 48, BB A X,
W BATEE A ofstream X8, HAFH osream Fik, Mio<dl ABPERR write) . BB, EEIR—
A ifstream B, SAEA istream AL, W>>HBURIAEG R get O« i, GERERARNSBAEL, TEH
FEAUO N A i, B AU RTIT AT R SCAE R R . AU RS, NS SER T
i g fbrE, WREAGIE T M. BURIAC R BIE R, EaTRARE RS A, HEH,
Y MUK 45, CHHisk M fstream CLARTA fotream h) PE X T HEAFE, THaEHAT TES AR
ifstream ZERIRT T SCHHEIIIK) ofstream 2. CHHIESE LT — fotream 2, AT RIE ST 1O, XL AFE M
e AT iostream N IR IR/E T oF 00, (K1 0k i S8 20y of 8 T LA(E BT BRI ST B 77 3

1741 SAXH VO

FILFRIT N ik, DAIE R

1. GUE 1~ ofstream % £ E MG LT,

2. R B TE ] S Rk .

3. EUHH cout M AREA AR, M- WIRBE: WMEEATH, TRERE.

Voohk LRIES, HRNEE L XM fream. W T REH (BARLE) EIFKH. SEZLHES
AU iostream L fE, PSR 2 R LS jostream. SRS ABE--1 ofstream 3%

cfstream foul: // create an ofstream object named fout

R LURATEH QI C++&FR, 0 fout. outFile. cgate B didi.

1 B, LR B SRR M R . KL, FTCUESR open O ik, BB, BFE4TH jar
CAFBET Sy, E] LUK R

fout .open "jar.tat™) . // associate fout with jar.txt

WAL, i B X B4 Rk — B 4]

ofstream fout (“jar.txt“): // create fout object, assoeciate it with jar.txt

BN, EAERY cout B35 ALEM fout (HERFTERMHEMEHO. B0, 45 Dull Data HEL#D,
-UUL»‘SH'%W:

fout << "Dull Data®™:

1] ostream i¢: ofstream JKFEEYS, EEATUEHIBT A ostream Hk, 0I5B FIE RIETTE X, BT
ILRWRRIT » ofstream K FHMERMMSIN, FEIFFRFEORRIR fout IXKEER) ofstream STEET, 4 MM 4
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Pl WOREIE T ofstream 315, FRFHOIERBMENK, FAOMRE—T. & four BEEH ofsream *F &M
BURIEHE T ORI, SEPRIGRE, TEEREAX AR BRI, hFRamshRit
FreUA ) iy e, M RE T ihitty, EIHOETEM T LR B AR R B e A ER .
BUKH A AT IF R TR, R E XM, HR8 45 mEFEHALE W
FUOF X . SRR N AEREEMEHITITFEE N X, HFREHAE.

BE: ARARAST AL E A L REREAE, ZS THROANAZE.

B SCEI R Y A SOPR AR L

e {jE A ifstream M REEEH AR

o SN B AR I I XEEE R

o LUl cin B F A EHE R

b LAFRPREM FE . 8%, SRFR AL ftream. 4 fi B — 4 ifstream W52, 45
w R S R . TR - S8 HR FE AR IR AR

i;si::a;t?::Te v // create ifstream object called fin

fin.open ("jellyjar.dat”}: // open jellyjar.dat for reading

// one statement
ifstream fis t"jamjar.dac™?: // create fis and associate with jamjar.dat

BLAE, o ELRAEN cin DREEAE A fin &K fis. #1100, oF LUKRER:

char oh;

fin »» ch: /{ read a character from the jellyjar.dat file
char buf[80]:

fin »» buf: // read a word from the file

fin.getline (buf, 807 : S/ read a3 line from the file

string line;

getline(fin, line); // read from a file to a string object

WA R, RRESN, EILO)R ifsmeam MBS fin - -H, HEIE— i fin WRE RS
NRPMX . S8R 8 B8, HRERNERHLETTEHEREE,

AR A G GRS i, BIXHREEE AE%M. BAh, BATUER close()
JFUEA  SOHb X B B S R

fout.cloae(): f/ close gutput comnection to file

fin.cloge(}: // close input connsction to file

KX FER T SMBRA, MARSARIEE. T, AFREEORER. M, fin
HBRGEHBRMABMKNATE. EEWNEHNE, TSN ENERIIR 4 THRE .
HARE AWENP T, ITFER 17.16 HEFERBATHS, REQIR—A B98N SHTHE,
B MU RSABZCHR, RIREMEM. XAXHFERISHEPR, NIRRT EE. &5, B
G, EBUFERRMNE. R, &RIFLMER cio A cout SR IEH fin Fi fout. H4h, ZRBE YRS
EIRCH] A string TR, SRIF AT c_str)K#E ofstream 1 ifstream FIHIERBERM -4 C-RIS SRR 2%,

EEF¥E 17.16 filsio.cpp

/¢ file.cpp -- saveing to a file

tinclude <iostream> // not needed for many systems
finclude <fstream>

tinclude <string»

int maint}

i
using npamespace std;
string filename;

cout << "Enter name for new flle; "
cin »> filename;
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/{ create output stream object for new file and call it fout
ofstream fout (filename.c _ster() )

fout << "For your eyes only!in™: /f write Lo file
cout << "Enter youtr secret number: "  // write fo screen
floar secret:

oin > secrel:

fout << "Your secret number is " << gecret << endl:
fout.closel): /f cloge file

//f create inpuyt stream object for new file and call it fin
ifstream fin tfilename.c_stri}l):
cout << "Here are the contents of * << filename << " \n":

char ch;
while (fin.get (ch)) // read character from file and
cout << ch; // write it to screen

cout << "Donehn";
fin.cloge(}:

return 0
i

Fili REEE R 17.16 PIEFENLE TN
Enter name for new file: pythag

Enter your secret number: 3,14159

Here are the contents of pythag:

For your eyes only!

Your secret number is 3.1415%

Done

MREE QX HDTFHEN AR, BER B0 pythag XM, FRAXERBITHFZILHE HA
FH SEFRENEE,

1742 FKTHERM is_open()

CH M jos_base RIPRMAT —MRRERA . EWRATEEHE, ZARRIE T BRSNS
B VIR, CERIAR. VO BFAKRSE. MRUNR, WRRESD (BEHERLFNR). Kit
REMRBILIG R BED | RoRE. CHFISELRT ios_base KR HREFRERH T, F 17.5 thxts
BT T & TUEE R ERRERAGRE — M RRER BRI, NT LR, SREREREHFX
HRE Ry B, BB — MRS TRAY, KRR filbic i, EHATRIXRITHE.

fin.openiargvifile]);
if (fin.fail{}) // open attempt Ffailed
{

!

HI-E ifstream A8 A istream K, BWHEFE bool XBEN TN, HHEY bool , TILE
AT LU

fin.openiargvifilei};

if ('fin) f/ open attempt failed

{

)
AT, SRBTHT CoSTBIRGL T ~ M BN E LU RERITHMN HE—is_open O H

if {!fin.is_open{}} // open attempt failed
[

t
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AR TR, RENCESONLRETXFERNLOMSAE, ETRN B 5
kA

Wi #, REIHAFTASHTAHERFT AT,

if (fin.failQ)} ... // failed ro open
if{!'fin.good(}) ... // failed to open
if ('finy ... /{ tailled to open

fin *F WA FREFEH P, R fingood() 4 false, 84 false; FHAFRAEE S true. Bk
a3 HFEES. A, ZEEE AR, KA RASEHIHRE (ARAESD
89 “LHRAT -9 I ALG R, Fik is_open (O 4 Wik F X A 4E LB good () BE B AW B) 6744
#, Kh, EXCHTRLH s openl),

1743 THASTXH

BFTREREITAS A XHE. THS M CENRERATENEROFIER. NWRFERSTAET
X, RABACHEAN AR W, BRNMERRENESERRESA R, SEAHD
MANHCIEPA ifstream X8, 3 B4 ORI — 1 ofsream X B BT LARIBTHT FF 89T RO T2
FRE, BEERH201TER.

i, ATRERRKALE —BIH. P, ATARE T WA BHARE 10 1 3CiFh hRMRE. FEXMRR
Ty ATRUTH—8, G ERKRBEBIEA 0. XETETEIRRIME, LA ST F—1NR
PIMER. EREXHTE SEREFH— ifsream MR (T EHITVHML), RSEH open() A
EANREGXHXBREK. #lin, THRKIGRRFEA TR

ifstream fin: f/ create stream using default constructor
fin.open ("fat,dat"}: // associate stream with fat.dat file

/4 da stuff

fin.close(}: /f terminate association with fat.dat
Ein.clear(}: /i reset fin (may not be needed)

fin.open (Mrat.dat®): // associate stream with rat.dat file

fin.closeli):

REHE--NEIT, FEEREXH —HE - RICHFBASEFMRA, iR F B
R b3 3

1744 RETHEBREK

X BRFER SR G STSHCREEXH. GOTEHREAMEHA RSN, ERSTIRAN
Y. B0, EE UNIX 2 Linu REPHEXHESHTYE. TUESSHTRRT TRATENGS:

we reportl report? reportl

Hep, we EEFA, reportl. report2 il report3 B 1E R & 417 B BEBRBIBFN ML,
CHA —PAE 2 & 1T RIS AT RV T A8 U 9 é & 1T 2 JONLR, 5 vk 2 1 B F DY main O 3L

int main {int argec. char *acgv(])

arge A ST HMBMANE, BRI BEMSEES, agy TRD— 84, TIEEH—AI8E char 1135
t. Xt TS, ETCHE argy HiE-MEHRA, XPHESRAGSTEN. apvo] RN, &
EEER-- MRS T EROFRBNR - FH, KT, SRR, ap[0)RASITHHE— 8
B, HKELRE. B, BRETER® ST

we reportl reportl report3
W arge 29 4. argv[01% we, argv[1]20 reportl, fRML¥HE, FEMBEFE RSN MGG 8L HNTOE
Byh--47 L
for tint 1 = l: i < argos it++)
cout << argv[i) << endl;

BLi=1 FE o FUTED ar 1T B4 LLi=0 FF B RITE &4 4 .
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MR, RSTERSHSTRERR (0 DOS. UNIX # Linn) B&H#%. HERFhTTae s
Hr S5 B8

1R % DOS M Windows IDE (SAITRIH) A —MREG HTSHNETR. BE, HREE—RF

KA, JRATH DT SITSEMANEE. B SBME SHAZRENR, EitiEas .

® DOS IDE il % Windows IDE #8 7] L4 0T B3 301, X304 BE#E7E DOS T EELL DOS #r 47
% DOS B 1 TFistT.

&  {E Metrowerks CodeWarrior for the Macintosh T, 1§ FiR {C s8R F o] LUl 417 B 8.

tinclude <consele.h> // for emulating command-line arguments
int main (int arge. char * argw[])

{

)

argc = ccommand {&argvl /7 yes. ccommand, not command

BATEFFES, ccommand () SRR L BR — 3 iEE, HPEE—ATLUBAGSITSHME.
MR A VPRERLE E ).
BITER 1717 AEERRSTRADIHFRER, RKitEHSTLEIHHOIHAEHTER.

BEF NS 1717 count.cpp

// count.cpp -- counting characters in a list of files
#include <icstream>

#include <fatream>

finclude <cstdlibs ff or stdlib.h

/{ Finclude <console.h> // for Macintosh

int main tint arge. char * argv(})

1

using namespace std;

A arge = coommand {gargv: /{ for Macintosh

if targe == 1% /4 oquit if no arguments

|
cerr << "Usage: " << argvi{} << " filename[s]\n™:
exit fEXIT_FAILURE):

|

ifstream fin: ff open stream
lohg count:

long toral = 0

char ch:

for lint file = 1: file < arge: fila++)
{
fin.open (argv[file]): // connect stream to argv[file]
if (!fin.is_openi))
1
cerr << "Could not open ™ << argv[file] << endl;
fin.clear();
continue;
I
count = 0;
while (fin.get (ch¥}
COuUnt++;
cout << count << " characters in " << argv[file] << endl:
total += eount:
fin.clear(): /7 needed for some implementations
fin.close(): Af disconnect file
}

cout << total << " characters in all filesin"™:
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return 0

t
. AR CHERARLEZRAELRER finclear ), HEMREH, ABCR TR HY ifstream 2
PABRAN, FFHHEXARS., #A finclear ) A AT, PP LR SR B EWeEEA,

i, 7 DOS B, FTLUEEMINR 17.17 HFEN— 184 comtexe FITTHAT M. EBFHIE
IR T

Croount

Usage: c: ‘count,exe filename(s]

Crcount paris rome

3580 characters in paris

4886 characters in rome

B466 characters in all files

e

EE, ZEFEH cer BRHEBE. B4, HEFA argv(0), TAR count.exe;

cerr << "Usage: " << argv[0] << "™ filename(a]in™:

WRBH T TRAT R BT MEFH AR RS,
ZHRFF A is_open ) J7 KW E REMHT FFIEE UM, THESRAHIRITX— 1.

1745 XHAR

SRR IR B . 5. BM%. BHS0HXBN (EIs R RSO BT
WX R, ERER open (O Fik), BRI XHRINE-124:

ifstream fin (“banjo*. model) : // constructor with mede argument
ofstream fout():
fout.open ("harp®, model) : £ openilwith mode arguments

ios_base 3E X T —4 openmode XM, HTHRTHRK: 55 fintflags 1 iostate HKA—4, THE—H
bitmask 28! CLLAT, RN int). ATLUXIE ios_base Eh g XMEMEERMEEEE, B 178 MM TiX
SHEBRAE ., CHH VO T — %Xz, L{BES ANSIC T# 10 %%,

178 THAA R
* = % X w B LI
ios_base::in T, CUEER ios_baserapp EBME TR
ios_base:out THRXH. BESA ios_base::trun WR AT, MRS TR
ios_base::ate THIYE. BBATHR ios_base::binary CLEEWIST

WA ifstream 0 ofstream ISR LR open ) H R BEBH A28, AHLANHONTFREE 12
BT LUERCAR? SRR T, SEEXRARANBERNE - 8K (XRS5 BTN
. #4W, ifstream open () FEMME KA ios_basein (FTFFTHLLEED (ERMRSBABMUAE, T
ofstream open O 77 X HIHIIE R MK ios_base:iout | ios_base::trunc (ITFFCM, LUSERFSE ) 7EHERA
H. frR{EFFOR()HTHHEMMIEARBR—A)THTEEHAOHE. fiream TR PR,
EUTERIRIZMA I R, 2R A MR st

R, ios_base:trune RGBT QA UUBKEFBENBEST, B, HLgis
PG HMBE . SR AT CBHE T EREE DA MK, B ETSESIIXENET, IR
FEITAXENBRATHR. S8, CHREETERMNER. P, TEEERTHNE. FETHR
BN GBI FER, RIATLARERT ios_base:app B

vfstream fout ("bageis™. ios base::out | ios_base::app) :
B () MIERTRE IR, Bl ios_base:-out | ios_base::app B0k 3 A& out 1 app( &
wLE 7.6,

EX CHERZMRET —EER. Fin, FETRAREI BT jos basesout, HLMFR
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Sovh. WIRAE IR, TR A 7 iR B MR BT TR e iR R 17.7
CFFAT T, AR T & A S AR, X R SRR RZ &, ] AR AU I T 1
Tk, A2 RESLERT IR IEAT. WFHE CH-PRMERR UL T E RS 1.

176 4T EE

FRvE C++HR4E ANSI C FE VO i XL T #4> f VO. SEIQ FRIXAER C+HBRN

ifstream fin (filename, ct++mode) :
AR EER T C i fopen () B ¥ —FF:

fopen ( filename, cmode) :

Heh, ct+mode Jt—4 openmode {fi, 1l ios basexin; ifi cmode MM A C BEF /&, W “r”s &
17.9 I T C++80H C BER MR R 6 F. 1EH, ios_base:out A5H SEOUI WAL, {HY ios_base:in

RN, RSB, BAFH44A, W ios_base:in [vn] ios_base:trunc, KFAEILICHHEAT

TF. is_open () 77k F 4 B i b e e o

#£17.9 C++¥ C RISTHHTFF K
CHHLA C it i A

ios_base :: in L il 177 LLUERR

ios_base :: out "y 41T ios_base :: out | ios_base :: trunc

ios_base :: out | ios_base :: trunc "ot THUEA, mBEEEE, MRS T

ios_base :: out | ios_base :: app ngh fIFLEAN, R

ios_base :: out | ios_base :: out i - TFFLLRS, e AVFRIRIEEA

ios_base :: out | ios_base :: out | ios_base::trunc Hgn LIRS, WMBRESHAE, W ERE T

jos_base :: out | ios_base :: binary "emodeb” | Ll C+mode (BRARNIAG cmode) 1=t BIMESLTHF: Wi,
ios_base :: in | ios_base :: binary l.A “rb”

ios_base :: out | ios_base :: ate memode” | LAHSEMIBIAITIF, JBBLAR. C WA — ML MY
WA, A RS, #lin, ios_base : in | ios_base :: ate
eSO MR C MM fseek (file, 0, SEEK_END)
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TE&. ios_base:iate M ios_base:app #IE R HIRMIT A XHRE. ZHHMEJFETF. ios base:app
B SRR B AR, T ios_basesate BB MBI L HE.
B8 AHEAMASRE, RIESEALSIELEMAS.

1. i

RE-AMETHFRIBMBIBRERT. ZRFREP N FHREFRNIH. BRFECERXHSH
BINE (MRFE. FERITAXHE. CFH is open O FERRBEZXHRTES. BETR, BFU
ios_baseapp MAATTF X #, #iTHd. AB, THRKAPARERA, IBLENETH+. BF, #
FRABITENXHAE. BFES 1718 BR T A SBIXE B, #EERFRMTEH is_open O 7
ERR MR EERINIT TN,

EW: EFN, XH VO THE CHERFANSS, RELXSEERCET S WA, M,
A F Bk Mikde nocreate F X, X LBXRAEWHANEREY, 3, AH-FoBFESE
KA Z AT F B A LT 2 38 A finclear ().

EENE 17.18 append.cpp

/7 append.cpp -- appendding information to a file
{include <iostream>

tinclude <fstream:

kinclude <string>

tinclude <cstdlib>» // (or stdlib.h) for exit{(}

const char * file = "guests,txt";
int main{}
{

using namespace std;

char ¢h;

/7 show initial contents
ifstream fin;
fin,open (filel;

if {fin.is _opent))
t
cout << "Here are the current contents of the "
<< file <4 " file: \n*;
while (fin.get (ch}}
cout << ch;
;
fin.close():

// add new names
ofstream fout (file. ios::zout | ios::apph
if (!fout.is_cpen{))
{
cery << "Can't open" << file << " file for oukput. \n%:
exit (EXIT_FAILURE);
I

cout << "Enter guest names {enter a blank line to quit): \n";
string name:
while (getline{cin, name} L& hame.size() > Q)
{
fout << name << endl;
|

fout.closef):
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/f show revised file
fin.clear{}: /f pnob necessary for some compilers
fin.opan (file}
if (fin.is_openi)?
f
cout << "Here are the new contents of the ¥
<< file << * file: \n™
while (fin.get {ch))
cout << chy
fin.clese{):
]
cout << “Done.\n";
return 0:

j
TERE -WETEFFER 1718 DEFHER:

Enter guest names {enter a blank line to gquit):
Sylveater Ballone

Phil Katea

Bill Ghan

Here are the new contents of the guests.txt File

Sylvester Ballone

Phil Kates

Bill Ghan

Bone.

B, guests.txt AR WOIE, RHBEFERETNZEIG.

HE KIBT ZFRIFH . guests.txt LHLLHE, FHNEEEMKIETH. S5t HEEEEMNEE

XU, R RBICEN.
Here are the current contents of the guasts.txt file:
Sylvester Ballone
Phil Kates
Bill Ghan
Enter guest names (enter a blank line to quit)
Grata Greppo
Lafionna Wobile
Fannis Mae

Here are the new contents of the guests.dat file:
Sylvester Ballone

Phil EKates

Bill Ghan

Greta Greppo

LaDonna Mobile

Fannie Mae

Done .

AT AR (319 30 A S48 35 AR B guest.txt BN R, BEERIES BEGH5M S,

2. i A

ﬁ&ﬁﬁﬁ&t#*W.TMﬁEﬁ%ﬁi*%ﬁﬁ:ﬁﬁﬁﬂox*mﬁﬁm%&mﬁmﬁ(ﬁi
W) WEEAIER. Fitm, UL AR R FEAE(E-2.324216e+07 A, BIEEZE TSI 13 5%, X5
Eﬁﬁﬁﬁ%#ﬁﬂﬁ%ﬁ%ﬁﬁ%%ﬁmﬁ,EE%«%A&WE%&MIﬁoﬁ—ﬁE.:ﬁﬁ%ﬂ
mm%#%ﬁMﬁﬁmmﬂﬁ%n&ﬁ%ﬁ.ﬁﬂﬂ*ﬁﬁﬁ?ﬁ,W%ﬁ%ﬂ&ﬁ%mﬁmﬂmﬁﬁa
w¥$ﬁ%ﬁ,:ﬁﬁ$%%x$ﬁ%%—#m-W?ﬁmAmn@m:ﬁﬁﬁﬁoﬂ?ﬁ$*m,:ﬁ
BRFSCERAERANEN (LR 177D,
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S (IO NN NI I T
.-I
i&w&ﬁﬂhﬁﬁhw LA . R e P

B 17.7 TR REON BRI AR R

TR AT B AR SCARRE U TUHL, T LA g 28 B 5 A0 B 38 SR U U 0 48 S0 A ST
A] ARy SEHHS SCASCE i AL AR A B 55— D SEHLRSE . — 3 B 20 302K R U BN A
PN EA MR A RN, REALFRBRERENRE, DS RFEIROEAER, K
WA TR, AT LUK H AP AR . — IR Ul G R AN, T AR MR AE . ARit
WRT D REMRS P AR, WA AR BRERS RS . F—RE LA RS ERE
IR R A LA R EXFI T, WL E — DK —Fh B Bk 5 —Fh 0T .
BATHA — AN BB F . 58 458 & R

const int LIM = 20;
struct planet
I

char name[LIM]: // name of planet

double population: // its population

double g: {/ its acceleration of gravity
¥
planet pl:

FER AT pl (9N B LA AR RS SR A, A LLIXHE
ofstream fout ("planets.dat", ios_base::out | ios base::app) :
fout << pl.name << " " << pl.population << " " << pl.g << "\n™;

WAZASE R A O B A B AR GG G MR 5, B AU AR ARSI AR FT, DMEX 2. iR 4Eis
30 AN, WX T AR Z K,
B BEBIR AR AR IR A R, AT RAIXREAAL

ofstream fout ("planets.dat", ios base::out | ios base::app | ios_base::binary) :
fout.write { (char *) &pl, sizeof pl);

ER AT SN A SEAR 2R, AN — R . ARRHRZ SO K SC AR,
B SCRME, (5 RRRAFE R, . CmScE @ TR, XRhy ST HAE.

o (] b K.

® (i write () Bl i) o 4.

I TR ST V40 £ o £ 5 T

ARG, W DOS, IFFHH MR AR A —HEHI . R ks R MR,
() . & Crh, ALK ORISR ) ios_base::binary MR SERL. BEENE N AL
DOSs A% LW EE BRI MIES, WS NG MR “ BRI Ao,

S AN A S

e R =t ) AN, BAFHBAAA SRS LY (RZHRR) M, S REL ARk R,
M MR 6 LA X I dE 4ot Hlde, #HF DOS LA XM, EAMEABAFHGML (D EfoiT) AT
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74 Macintosh AL & A @£ R EAFRAS; , UNIX # Linux L oHE A RFT (linefeed ) R BT He
FH CHREAUNIX RELE R TR, Eibdfd AT (linefeed ) REFBRTH. AT,

C++ DOS HAEAB L AX L 46, Jahf CrrRATH48 % D2 ksf; Macintosh CHE4 L5 X #
o, BT HHRADE. FERCAT4Y, Z 885NN ) CHeX, T b 3 4042,
AKX A8, Bk double fh¥ )86 5P THE L RATH G ASCY BAWE MK, F 9, AXH
R F X LA EH, Bt X R AHEN, Bt Lk (UNIX E5RE—HL
A, BhsTehd, ML RBA2-46),

BLU LB (AR AR FHEE, TLHER wite O RRER. BRI, XMITEER
FREERENTHIEEEXAT. FENEACEEE YA, TTEREFNMEHEIE, WAHTE
e, plan MRE—A long TREKMUEBE T, HaSTREM 4 FFH, EBEH long HFIK 4
MFH, MAEHCRRILE. H—FHFERHTR, LRI RWIE B IIER char 1358, BATLL
FEBIEN 7 R E B A planet 25, BRV\F UM, TLLER sizeof PprENF:

fout.write [ {char *} gpl. sizeof pl} .

X &B AL pl GrHRIMRL, FAHFFERE 36 T (sizeof pl RiXFHMME) HHF S fout HHERIT

'FFI:Po
BEWAXHREE S, HRid— 1 ifsweam 3 S HAI AT read O F ik

ifstream fin ("planets.dat”. ios_base::in | ios_base::binary) :
fin.read { (chac *) &pl. sizeof pl)

KM S e L) sizeof pl W E pl Sk . RHE T HUSH TR EM BRBK. TEXFHINR
T AHERAREET, TFEREERE. DRETESE, WhEEsREEH OzEiRaga
W\ @Y F BTN, SRKFXTRETFEOMLE, BEUHS M IR S8 STH i
9, WOTEEERIRI (FBN “HIPHS 67 PR,

R read () Ao write O R B RGO HRZMEE . M read ) R 5 A write ) B A

FT#H R 17,19 8BRS Ak 1 AR 3t o . ATBR L E, BT SIEREE 1718 481,
BEMEANRE wite O 0 read O, T ARRIEARIEGR get O FiE, Bih, TEERISRHGREILES
ﬁﬂ‘}o

AW BRI UAB AR ANSIC 9B R S, 18— C fo CHE BN E AP =8 8 X 448
XM EH. REAT: FLASAT LAY, AATREZH K (Jv read () # write ) ) A T4
RN b, wRERIAN jos_bascrbinary REREE, AEMRENT, R XAFEHS fixed
#= right B#H. BT A coutsetf (ios_base:fixed. ios_base::floatfield ) # cout.setf ( ios_base::right.
ios_base::adjustfield ), % #F, & THLMA ios Hrdk ios_base, Rtk R (W52 EX R E ) THER

BEFWM 17,19 binary.cpp

/{ binary.epp -- binary file I/0

#include <iostream> // not required by most systems
finclude <fstream»

tinclude <iomanip>

#include <cstdlib> // (or stdlib.h) for exit ()

inline void eatlinet)! while {std::cin.get{}!= *\n') continue; }
struct planet
|
char name([20]: £/ name of planst
double population: // its population
double g // its acceleration of gravity
4
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const char * file = "planets.dat™:

int main{}

using namespace std:
planet pl:
cout << fixed << right;

/4 show inivial contents

ifstream finp:
fin.open (file. ios_base::in |ios_base::binary)s // binary file
{/NOTE: some systems don't accept the ios base::binary mode
if (fin.is_open())
{
cout << "Here are the current contents of the "
<< file <« " file: yn":
while (fin.read {{char *) spl. sizeof pl)}
{
cout << sektw (20) << pl.name << "; %
<< setprecision (0) << setw (12) << pl.population
<< setprecision {2) << setw (6) << pl.g << endl;
1
fin.close(d:

// add new data

i

ofstream fout (file. iog base::out | ios_base::app | ios base::binary)
//NOTE: some systems don't accept the ios::binary mode
if (1Ffouk. iz openi))
|
cerr << "Can't open " << file << " file for output: \n™;
exit (EXIT_F‘AILURE):

cout << "Enter planet name (enter a blaok line to quit): \n":
zin.get (pl.name. 20I:
while (pl.name{0] '= "'}
{
eatline{);
cout << "Enter planetary popwlation: "
cin »» pl.population;
cout << "Enter planet's acceleration of gravity: ™
cin »» pl.g;
eatline():
fout.write ((char *) gpl., sizeof pl):
cout << "Enter planet npame {enter a blank line *
Lo guith: \n":
cin.get {pl.name, 20}
}
fout.close():

show revised file
fin.clear(}; // not required for some implementations, but won't hurt
fin.open (file, ios_base::im | ios base::binaryh
if (fin.is open()}
{
cout << "Here are the new contents of the "
<< file << " file: \n"™:
while (fin.read {{char *) epl: sizeof pl)}
l



698 C++ Primer Plus (% 58 ) ¥ 30K

cout << getw (20} << pl,.name << "; "
<< getprecisien (3} << setw (12} << pl,.population
<< getprecision (2} << setw (B) << pl.g << endl:

i
fin,closel};

)
cout << "Done.\n™:
return 0:

t

FREZE KSTRFER 1719 PERFIHF

Enter planat name (enter a blank line to gquith
Barth

Enter planetary population: 5962000000

Enter planet's acceleration of gravity: 9,81
Enter planst name {enter a blaok line to quith:

Here are the new contents of the planets.dat file:
Barth: S932000000 9.81

Done,

"R RIS T AR R L

Hers are the current contents of the planets.dat file:
Earth: 5932000000 9.81

Enter planat name {enter a blank line to quith

Bill's Planat

Enter planetary population: 23020020

Enter planet's acceleration of gravity: 8.82

Enter planet name {enter a blank line to quith

Hers are the new contents of the planets.dat file;
Earch: 5932000000 9.81
Bill's Flanet: 23020020 3.82
Done,

CARAMTRFMEIESE RITREFRTSHTRAMNL. BFCaRTEN gtz E, B8
T (LA HE eatline () X OERL):

while (std:icin.get{)'= *‘n") continue:

RHEBFEFRAPRITFZANAR. BRERP T —£BNED:
cin.gel (pl.name, 209 ;

MRRERITE, ZEARRATHENZITILN, RELILER,

BH AL, MRIEIEFRE A LA string X 8GR T R RER planet £ Hit) name R 77
BERREEN, EOEPMEHEXBANHRTREEN. HEET, sming HBES LT LARY
WEFHE, MELES - MERRDER T FHBNATRTHES . B, SEHEHBCETN, 5
BRERRFHFBBIE, METHSMFAE. YEBRETZEFN, SR EEEE .

1746 MRHFR

M ERE—ANPITF, RIORE—FHEIER. MAUFINNREEBS (RRIKKBE BITEM
G R. BENEIRE A FRIBEH, B — MR RS, %3 SR 7 MO i
PREE. X BEETLEEMIZMIE, B GETRAE0 HPOKE. B EdkEERE
FHCRER, BFTETHRRRESE. SLCREF—HIBXNEE. Hin, TEFRA 17.19 HEH
H, BEXFERBREXRTHETENLHBRIE. BER, THIRNNTREFELEHRE,

BATE LURFPE R 17.19 88 BISCHREF DR, FEAFIM planet 45950 L #HEF TR, 61
RO HEREEADEN, SUARUESETR O, DRSS ERnBaER. Yk, o
LAGIEZ A fstream 8, fstream 2R M iostream KIRETIRE), THEEETF istream 7 ostream w2k,
BEREHER TENNGE. TEERTHMEPK, —~MEFHA, —BTFHH, FERBLXFH 5
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HEMEE. BRI, LEFESHNR, BRSNS X R TR R E X P
W EE .

ZE G FERLLT T 1E:

1. B% planets.dat 3L SHTHAZE.

2. WEENEEICTE.

3. BMEILF.

4, BrBMEHH.

FRANBETFHEHLRNER. PREAREFRIREMIETEE. BiXBNX R ERTSH
HiF—. KRR EESRRIEETHNEANAE, TARABRRERITEEZ P,

i AR BIR planets.dat X4 L2 A, 382 SRR 17.19 T ¢4 binary.cpp A8,

BRI ER. REREHHRR. ERCCY, BEMA os_base:in MR, BT
B V0, FEFH ios_base:binary M (FEREIEIRERG L, TLIEIXHMR, TL b, THEHHS
RIEMERD. AEA, EE ios_base::out B jos_base:app #, Fif, BHER N RFEEHEER
MBCHR, LHAEMAESRRIEN: hRRE, TURMERNIE, AREERE— Bo s
ios_base::out. F 17.9 W, FKEA in EXH ow WHHBIE/SHE, B R HIE I 4S50,
WRIATE, BEH () BREFFRASHEN. Bk, FEFHTEHMEA.:

finout.open (file. ios base::in | ios base::out | ios base::binary) ;

BTk BE-HAEXHPBANFR. ftream 384 & T FHA k. seekg () 10 seekp O, B HF
WMATRH BIFEEN AR, BEHRHIEH BRI AR (XL, BT tream 218 2B
AP HAR, ERIEHIERNRERR PR, TFREEILE). BITLE seekg O A F ifstream
%, 1§ seekp) AT oftream X%, Filli & seekg () B,

basic_istream<charT. traits>s seekg (off_type. ios base::seekdir) ;
basic_istream<charT, traits>s seekg (pos_type) :

TOLER, BRI . KEHREA char RRMRITA K, 3T char A&, LEFHABERSHE
FFma Y.

istream & seekg (streamoff, ios_base::seekdir) :
istream & seekg (streampos) :

F-PTREZLIEE_ASHIREGIHCESTER (BAHFH) HUR, BoARREMLH
RIS REERE R (BN FEY) MR,

LG

£ CHTF0, seekg () 7 ikt M £, Streamoff #= sireampos % 8 2 — 47 EH A ( 2o long } &7 typedef,
AN THHIE, LARBIHOAERR. TTFHLLE AL, BYEYEERBR BT L, B
3 sureamoff #o streampos A IF R B WA K AR, FH2 THIAH— 2R ANRAE, otk BB A 748
WF . ME, EMAE istream £ H basic_istream MARIA,, streampos # streamoff # basic_istream #451R
Ko R it , streampos #= streamoff 4k 8 & /& , 1 5 pos_type #o off type #9 char 8 JLiK1L, B B, 4n R 4% seekg ()
T wistream 2%, T it4k A wstreampos # wstreamoff X3,

RIVKE seekg O WIB— M RBEMBH. streamofl (B8R BN F XA HRNRBR Calr
AFA). streamoff BRERTHANT 3 MITZ BB B Y TH CELF R Elr) MSCfEfr R (KB
AI5E SO RRIENH ) . seek dir XU ios_base Kz VB —MIER, 7 3 MITRENME, %1 ios_base::beg
AR T X AEFFIGAL IR B, % B ios_base:cur MM F 45 BRRG R, %@ ios_base:end $iant
TXHENRBR. TERL-ZAHEH, XBER fio £ ifstream 5.

fin,seekg (30, ios base::ibeg) : // 30 bytes beyond the beginning
fin.seekg (-1, ios_base::cur) : /{ back up one byte
fin.seekg (0, ios_base:tend) ; // go to the end of the file

FERERMRY. streampos KB 4 B XHPH—MIE. SRS, BMERXENE,
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EAHHE T — NS streamoff BWEDERJH — M EZ BB RNE R, DESMHAIEERY
streampos {H. streampos EERXAHREIUE ALHFHEER), TLUE streampos L EBERHM
T XGIFEAONE (UFHRHRE, F—AFHVNHRSH 0. BRTHERER:

fin.seekg (112) ;

HOCHHEHIBR E 112 A, ZRXHAPHE 13 DFY. BRERE SR, %
THAR, TLMER tellgO e, X FRER, FLUER ©pOFik. SHEEE—/RRLHAED
streampos {8 (LW REL, MICHFHAAFL). 6UR foream X B, WAIRH NG HBHE—-T—F
Wiz, B tellg O R0 tellp O ZBIMERE. Fif, MBRMA istream B HRREBWARK, TEA ostreamn
MBEXKEERFR P LHRRBE, AR MU ST B, B tellg (O 5 tellp O $#HEE)
A FEEE .

RIS, ATLMER seekg O BB XM k. FHERITHIXH. BIXGITLH#BRIEABTMATN R,

fstream finout: f/ read and write streams

finout.open (file, ios:i:in | ios::out jios::binary):

/INQTE: Some UNIX systems require omitting | ios::binary

int ot = 0:

if (finout.is open{)}

1

finout.seeky (0 // go to beginning

cout << "Here are the current contents of the ™
<< file << " file: Wn":

while (finout.read ({char *} &pl, sizecf p1)}

{
cout << gbéd << " " << setw (LIM) << pl.name << ¥ ®
<< setprecision (0) << setw (12) << pl.population
<< setprecision (2) << setw (6} << pl.g << endl;

}

if (finout.ecft))
finout.clear(}: // clear eof flag

else

{
cerr << “Error in reading ™ << file << % yg";
exit (EKIT_FAILURE)

}

I

else

{

cerr << file << " could not be opened -- bye.\n™:
exit (EXIT FAILURE):

}

LR 17.19 M AREMN, BRESMENT —&RE. H% BELTSHEIEHE—4
fotream Xf %, R seekg O WIUHIBHMAIHTL IFRAMITFA S, FREFELAN, FiLT
BT mMARA seekg( ) HTFk, BREERIRRSHEMT — L 095, REEDTUTEESR
455

if (finout.eof(})
finout.clear{): // clear eof flag

else

{
cerr << TError in reading ™ << file << * \pm;
exit (BXIT_FAILURE):

}

HBET. BFEEIBTENIHE, BRE cobit X, XHRFERE, TOR0BSTH, 3#
KU LR — SRS, B clear) FRERIRE, F1TTF eofit 5, BRI LARRITM 4.
else M RLRBFFREIS MR Z SMIHRBRE CGnBKME) TEEERIER.

ETARERTEHNMTR. HFEXT. R, BFLAPARAIES. SRSS5RFQans
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TR, BEZCRB-NEHNRS . MR record DRSS, WT S record * sizeof pl

cout << "Enter the record number you wish to change:r %

long ree:
cin »» recy
eatline{): /i get rid of newline
if {rec < 0 || rec »= &t)
|
cerr << "Invalid record number -- bye\n™:

exit (EXIT_FAILURE);
i
streampos place = rec * sizeof pl: // convert to streampos Lype
fincut.sezky (place): /f random access

TR o BAERS. WRAEBHXGR, BFEREN,
BTXR, BFEBTIMKCK:

finoput.read ({char *} spl, sizeof plh
cout << "Your selection: \n™
cout << rag << " " << setw (LIM) << pl.name << "; "
<< setprecision (0) << setw {12) << pl.population
<< getprecision (2} << setw (6} << pl.g << endl:
if tfinout.ecfiy)
finout.claar{); f/ clear eof flag

Bric%kE, BFibRBgia.

cout << "Enter planst name: ":

cin.get (pl.nams, LIM:

eatlinei}:

cout << "Enter planetary population: "

cin »> pl.population:

cout. << "Enter planet's acceleration of gravity: ":
cin »» pl.g:

finout.seekp {placek /f go back

finout.write ((char *) &pl, sizeof pl) << flush;

if i finout.fail )}

i
cerr << "Error on attempted write\n™:
exit (EXIT FAILURE):

]

BFERSRL, LWEREAT B2, XHEEH.

BE. ARARBREHIE, BFER seekg O WXHIRH EF R L. BFWE 1720 5t T 5ol

HIRF. AEET. ZEFHER binary.cpp 8UER) planets.dat 3T4FR BT AR

HE: ERAE, B CHHRAIY R TR, —k FRRERA R HE, fixed fo right #

# L & jos_base.

MR 17.20 random.cpp

// random.cpp -- randem access to & binary file
finclude <iostream» // not required by most systems
tinclude <fstream>
#include <iomanip>
#include <cstdlib> /7 {or stdlib.h) for exit(}
const int LIM = 20;
struct planet
{

char name(LIM]; /f name of planet

double population: // its populaticn

double g: // its acceleration of gravity
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const char * file = "planets.dat™; // ASSUMED TO EXIST {binary.cpp exampla)
inline void satlina{){ while (stdr:cin.geti!= *in') continue: }

int main(}

|
using namespace std:
planet pl:
cout << fixed;

/7 show initial contents
fstream finout: // read and write atreams
finout.open (file.
ios_base:i:in | ios_base:rout lios base::binary):
//HOTE: Some UNIX systems require omitting | ios::binary
int ¢t = Q;
if (finout.is_openi{)}
[
finout.seekg (0): // go to beginning
cout << "Here are the current contents of the "
<< file << " file: \n"™:
while (finout.read {{char *) §pl, sizeof pl})
{
cout << ot << " " << getw (LIM) << pl.name << % *
<< setprecision () << setw (12) << pl.population
<< setprecision (2) << setw (6) << pl.g << endl:
)
1€ (finout.eol{))
finout.clear{j: // clear eof flag
else
(
cerr << "Error in reading T << file << *.\n™
exit (EXIT_FAILURE):

t

else

l
cerr << file << " ¢ould not be opened -- bye.,\n":
exit (EXIT_FAILURE):

// change & record
couk << "Enter the record number you wish to change: ™;

long rec:
cin »» rec:
eatline(}; 7/ get rid of newline
if {rec < 0 1| rec »= et}
(
cerr << “Invalid record number -- bye\n®:

exit (EXIT_FAILURE}:
)
streampos place = rec * sizeof pl: // convert to streampos type
finout,seeky {place); /{ random access
if (finout.fail()?
'
cerr << "Error on attempted seekin™:
exit (EXIT_FARILURE):

fipout.read (tchar *) &pl, sizeof pl);
cont << "Your selection: ‘n*:
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cout << rec << ": " << getw (LIM) << pl.name << ": "
<< setprecision (0} << setw {12} << pl.population
<< getprecision (2) << setw {6) << pl.g << endl:
if (finout.egf()?
finout.clear{): /{ clear eof flag

eout << "Enter planer pame: ™
cin.get (pl.name. LIM)
eatlinei):
cout << "Enter plametary population: ™:
cin »*> pl.population:
cout << "Enter planet's accaleration of gravity: ™
cin »> pl.g:
finout,seekp (place); /{ go back
finout.write ({char *) 4pl. sizeof pl) << Elush:
if {finout.fail()?
|
cerr << "Error on attempted write'n":
exit (EXIT_FAILURE):

// show revised file
ct = 0:
fincut.seekg {0: /f{ go to beginning of file
cout << "Here are the new contents of the " << fije
<< " file: \n™;
while (finout.read {{char *) §pl. sizeof pl))
i
coub << ott+ << " " << getw {LIM) << pl_name << " %
<< getprecision (0) << setw (12) << pl.population
<< setprecision (2) << setw (6) << pl.g << endl:
) .
finout.cloze{):
cout << "Done.in™:
return O;

1

FHEARRTE R 1720 PREFET planets.dat THRIETHER, R X RBIRE T - &H:

Here are the current contents of the planets.dat File:

0: Earth: 5333000000 9.81
1s Bill's Planet: 23020027 B.82
2 Trantor: 58000000000 15.03
3: Trellan: 4256000 362
4: Freestone: 3845120000 8.63
S Taanagoot: 350000002 10.23
6: Marin: 232000 9,78

Enter the record number you wish to change: 2

four selaction:
2: Trantaor:

58000000000

15.03

Enter planet name: Trantor
Enter planetary population: 59500000000
Enter planet's acceleration of gravity: 10.53

Here are the new contents of the planets.dat f£ile.

Q: Earth: 5333000000 9.8l
1: Bill's Planet; 23020020 8.82
21 frantor: 59500000000 10,53
3: Treilan: 4256000 4.62
LH Freestone: 2845120000 8.68
5: Taanagoot: 350000002 10.23
6: Marin: 232000 9.79
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Doneg.

B RER P RER, MHHITY R, i RndE e nikeR. mRITEY Rz
BFF, BmEES ERXNRECREFALIE. M. LU planct BHER—PRE XL, BREN<<BA
BAEFFRITER,. €8 cou<pl REMMBABTREOBRRR. 5 ERARFEHRABTHE, &
FOLIEMACER N ERERARTAE.

Rk R B

FERRAEN, BFEEEABH LA, RN SERANG, LHPEFLH, SR2TEL
i, ACHTRMENBE LH4R? QBN H4, 8- AL4GATAMR L TRENE,
£, BEABHIANE A H 25K, LTRAEESLAREEE TR LG LHB%? csidio T
#8844 tmpnam () 250 & 30T oA B 45

char?® tmpnam (chac* pszName ) : .

tmpnam () R4 -~ A 460 L4 2, W EHE pszName Eh1s9 C-HSFEH £ F., ¥ L_tmpnam %
TMP MAX ( =424 cstdio PANS ) BT IH 204N FRBAAARRE WA R T RAREL
LHLHHEAT tmpnam O THAAGK S, TEHALE 10 Aot L4 48400,

tinclude <ecstdio>
#include <iogtream>

int maini{}
1
using namespace std;
cout << "This system can generate up to * << TMP_MAX
<< " temporary names of up to ¥ << L_tmpnam
<< " characters.'wn":
char pszMame( L_tmpnam | = {'\0'}:
cout << THere are ten names: \n":;
for fint i=0: 10 > i; i++ )
{
tmpnam (pszHame :
cout << pszName << endl:

1

return 0:
1
E Rk, &M tmpnam () T £ K TMP_NAM AR LHS, L PEALH L6480 FH M

L_tmpnam A4~ £AA 2R LH ZRATRRA, RETHEFEAS, RAARFZLBERGLHSL,

17.5 AL K1L

fostream B% (family ) STHHBF 5400 2 8@ 1O, T fstream Be(f AR B IR IR PR RO £ (6149
VO. CHEERIRGET sstream B, BB AR K# DR OLEREM string 38 2 H80 VO, WERER, aFul
AT T cout B9 ostream 5 AR HALE B BB string W&, I istream F¥E (i getline () ) FATIR
string W H PSR EH string 7 RFHE RS BBIEHR AL BB string B8 PEFR0 A RS
(incore formatting). THMEMMH —TIRET A (sting i sstream B3 IFEAL T char 4 (9 strstream.h
B,

sstream hXHEXT — M ostream FEAETIKE ostringstream 24 GER — X F wostream B
wostringstream 3%, XA TFRFHHE). WREIR T —4 ostringstream 1 82, MFLUIEEZEEAL S,
CHFRZLERE R ATLUETTRIT cout AT A T ostringstream X182, HALRBE, ATLLXREHL

ostringstream cutstr:
double price = 281.00:



FI17F #A. btz e 705

char * ps = " for a copy of the ISO/EIC C++ standard! ™:
outstr.precision (2) .

outstr << Fixed:

outstr << "Pay only $" << price << ps << end:

RALICFFALE MR, ATREEFELT, ZNRBEABEATIERBKBESR. ostringstream
EH 1T EA s QRRABY, ZBPOEP—EYBLHEFR A B F RS

string mesg = outstr.strij: // returns string with formatted information

5 strO AL “ W SR, BRHETEBERSARN ST,
FRIBE 1720 R— 2P AL RIAE S B.

f2FWE 17.21  strout.cpp

// strout.epp -- incore formatting {output}
#include <iostream>
tinclude <sstream>
finclude <string>
int main{)
|
using namespace std
ostringstream outsty: // manages a string stream

string hdisk;

cout << "What's the name of your hard dizkz "

getline (cin, hdisk):

int cap:

cout << "What's its capacity in GB? "

cin »>» caps:

// write formatted information to string stream

cutsty << "The hard disk "<< hdisk << " has a capacity of *
<< cap << " gigabytes.\n™:

string result = outstr.str(}: // save result

cout << result; // show contents

return O:

}
THREAER 17.21 PRFMETER

What's the name of your hard disk? Datarapture
What's ita capacity in GB? 250
The hard disk Datarapture has a capacity of 250 gigabytes.

istringstream 3 SLVFEA) istream J7EEBRUERY istringstream XS FHOMIE, ismingstream X&E LU{E
string X} BB ITAGAIL. BB facts B —4> string W R, WEGIR 5L FEMLRN istringstream X%, ]
ELIXHE1K .

istringstream instr (facts) ; // use facts to initialize stream

XHE. EEATLUMERT istream 75 HL instr FOONGE. BIIN, R instr WA KR TIHE AR, WA
BUE R B EN:

int n;

int sum = 0;
while (instr << n)
Sum += num:

BFEE 1722 RAERN->RERNENF R PHAS, SRizR—48ia,
BFRR17.22 strincpp

/{ strin.cpp -- formatted reading from a char aFray
tinclude <iostream>

tinclude <sstream>

tinclude <string»

int main(}
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using namespace std:
string lit = "1t was a dark and stormy day. and "
" the full moon glowed brilliantiy. "™:
istringstream instx {lit): // use buf for input
string word::
while finstr »>> word) // read a word a time
cout << word << endl:
return 0:
f

TR EFEY 1722 SRR

It

Was

a

dark
and
stormy
day,
and
the
full
meon
glowed
brilliantly.

M &2, istringstream 1 ostringstream 2 (¥ 8 L5 F ) istream #0 ostream HM LR EMBEME S
RSP T I .

17.6 FETFTRKeH1ESH

WRFRART A, MERGFHERT CHATRM. Tid, RMNAEIDXHESHTE BTk
TEFIMEHEA B ERRES, IRORERK. MFORRE. THEREIFEERESEMREL CHt
HRFER. B TRCHE, ETLURIE SRR EBNERYSRENESR, MRHANT
g A 5t

OOP HEAFREAMME, HIRTIAfRtE. OOP HiEMEFE s — R B U Bess % T F B A0
& (BBRAEBE (problem domain)) M3, hFRENEEEREHN, FHRIESHALTEIRS
HES. ARERNAZN, NFAFRBRARGEN BHRLRAZSBELNTR. HKHE— B,
X HERMTRETRT SHEANER. BaMid, EERREEESHET B R R TSR
AR, AR R,

FRMERERM: FAERGHF (use-case analysis) FI CRC § (CRC card), ZEMEREMFS,
TERARFIR T RRNFZEMPBRAMNREHHFHER. RETE, BEADRE, R THEEA
HyKMARPE. CRC (Class/Responsibilities/Collsborators HEIRR) £ K R —FMFHBRISM AT E, TR
MURETRORRII R, RALSBTRE, (7T (URTHREMRTHEE URKHNAES
(RS 2 TEMEABH . BRI, MAEA CRC A RAHHE DER LLEA S, IXFYRER B RO,

HEAMMRE, EATEMRENRELT k. AXHE, BHENTARZE —BMES (Unified
Modeling Language. UML), EFE—FMRBIES, i B —FMAFRRHERE O FRRTAES, £
Bl Grady Booch, Jim Rumbaugh # Ivar Jacobson FF & £, 4tal15 SR E S 3 FEMIES (Booch Method.
OMT (X R ML A, Object Modeling Technique) R OOSE ¢ [ |17t & B8k T#2, Object-Oriented Software
Engineering)) MEFEFRAR. UML BMIX 3 #38 THELTIRN.
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B TR CH S SRR, DRk EFE S E AR, Htn, Microsoft. Borland 1 Metrowerks
REET ABAKE, BBH5ER Windows BB T RI4RIE: Metrowerks iTI2ft T AT Macintosh tRFEHIEFE.

17.7 Bt

MAEFHBEFNFTR. ZPXEATPORETERE, 2EF LS AASEAMR /O % & 2 ENHER.
16 AP X A2 e, B ERR& CnRENIEE) AN B R T R EEE R s
frith. FRERPRAOETFZ &N, REF WS, X770 TRFPRGRIBHEE N HE.
CHHREH - - BENREIEF RESABHIERM RGN, B, CHEBTE— P RENRSERER
Hiih BARAHE R AL . jostream FD fstream SLAEHIAR T /O 4P, iZBEFE X T K EHFERAMM%,
BET iostream LA C+HIEFFH HEMTIF 8 M, HEM 8 MHREBEN. cin MR FRIFHEBA R,
FERASIFHERARE GEFHRED HIE: cou MEEFRIFHBELE. FERUSHERUES (B
EAHRTE) HE: cerr Flclog MR ER LM IZEE GEEYERE MENREEDPNROBEE P
M. X4 MHEEFRATFEFERNBE, Ti1R wein, weout. woerr # welog.

VO KRS T XBERIITIE. istream K X T BMMEANBIVRIES >>), BTIRBIFREXR
CHRM, IHBFIFRAF BN IXERR, get () kMR getline ) Fik H R T REGA NI FBREARET
BRI, R, osteam B N T £ MEEBBABRER (<<, ATIRBIFIHN CHERRA, #
HEF RN MM . put() xR E ML IRGE T M. wistream F1 wostream 23
RIS T HBLHE.

EF ios_base F5 773 DA R 31 iostream Fl iomanip th5E XSGR S (AT S AR ERBHENESD, o
EA IR PR an i UL i . X ik R A (A BT B RS, SRS, MR, BrEs
TERNRANTHEERUERHEAE.

fstream AR T4 iostream Y B /0 3T X ifstream 2B M istream 249F 4 TR
TBILAG ifsream X B 5 CH KRR, ATLUEAATHRY istream FiERIERCHE. FIE, BT ofstream 3
B G LFXRBEARR, OTLAEFR ostream RS 304t BT foream HE 5 XHEARR, LI AT
Wb T,

BRIMALRRBAER, TUENEL RN SRR, BableaE - reiing, ®
S open O FEMX AW L XAF X MARR . close O B ILHL G A2 MANERE. EHBEHRHA open()
HEBREEMH oA SH, FSRRETHER. CHBER AT CHRTEEA/RE. T TGS
AR REBEXM. RETATREENIHNRESSBER. R S8 TR A,

YEAXHUFHRAFRAIENER, 6, RFEEERETTET. FH0EA RS
ELE get () i getline O ¥R X R, b BSCAH AT N A SRAMN - HHETRERIER. 53F
XAFARLL, TR MR (RHRE A BN, M5, ETBEMNEE. read) M wiite)
g R L N LT

seekg O 0 seekp () FMARBER SCEFROBEHIAERR . I8 7 i (/R BERE A SO S04 M BB F oL TT
ke XHRHUMEBOEMIE. rollgO F0 tellp Q) H WS LATH LR,

sstream k3 LT istringstream 1 ostringstream 2, X Mo {178 A5 15 istream A ostream F LK
WECFERFEHAE R, HFERATIE R P aE Bt atik.

17.8 X 3=

I. iostream L{FTE C++ VO PHNRAM A E?
2. AHABAYE (0120 FHRNEREBIERITHE?
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3. WAER S ShREER I ME T ARR?

4. At AEA G HPROAVBITHHAT, cout HEY BRI CHHRR?

5. FHUT B0 sE UM IE L IR RE S TR R ?

6. ®WE AER, BERRAPBA—NEYE KBRS, AR ARHEREEN. EREY
15 M FHHFERS RAEHRER. HBENERER 7L, FsEH CHEETE.

7. &L PR ERAPFRATENGR FETEHBRRABFEN:

Enter your name: Billy Gruff
Enter your hourly wages: 12
Enter number of hours worked: 7.5
First format:
Billy Gruff: § 12.00: 7.5
Second format:
Billy Gruff + $12.00 : 7.5

8. NFTHMERF.

//rql?-%.cpp
¥include <iostreamr

int maini}

1
using namespace std:
char che
int etl = 0y

cin »2 ch;
while ich != 'g*}
{
ctl++:
cip »» ch;
!

int ctz = 0
cin.get (ehy,
while {ch !'= *aq"}
i
CL2++;
cin,get (eh);
}
cout <€ "cbl = % < et]l << "; ct? = " << b2 << "\n™

return 0;
!

MBWMALT, WEEFHITPHARE?

I see a a<Enter>
I see a g<Enter>

Hep, <Enter-Fwi% FEIER.
9. TENKFEVBERF ZFITRZANFEEEH (BEGTR). RFHAE DT D ER S ERE?

while t(cin.get (j!= '\nt)
continye;
cin.ignore (80, ‘\n'}k

17.9 migtk3)

Lo WY TMEFTESARPE SN FERE, HESH RS,
2 WEAEF, WA CHRBBGR) SHIBIEIT AT 0.
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3. WG AREF, B RMBS AN, RRFBE G ST RS MRS
7. BRI —A.

4. WG -MREF, ST FEDXEERTRA, TH - DXFHETES . ZREEFHABA
PR M TIFRER. HATHIR, REHEREAINRNE AP, WR—ITHLR—NE, W
B P R FRILITERYHBISE SO, Pl BREB-—TRAZSHRENT:

eggs kites donuts
balloons hammers
stones

M AMAXHERED T,
zerc lassitude
finance drama

WIS B B P F 0 F

eggs kites donuts zero lassitude
balicons hammers finance drama
stones

5. Mal {1 Pat BB MANIRIAA AR E MK, MEE 16 BPHNKELE 8 T, RdMeEMmiFRyE
BIFEHX . BNESRS - IMERTREE0RSE:

® MXAEXH matdat PIER Mat IEMBZEE, RhSTH MK, BLBEEHMTERR S,
RGHERE BT %,

® MK patdat PIEE Pat IAMBLER, RISTI—IBK. B2BREFHERRD,
BRE#RNT SNk,

& AHANER WMRESNER, HE5 REEEXH mampat.dat 1, TR — A K.

6. HBE 14 ERREEY 5 FHEE L. MRTIRFRBENED, ERERE. RESRTER
1%
WG - AMRT, SRR CH VO, 30 VO LRSS 14 ERHESS s e employee . manager.
fink R highfink X RIKHIR . ZRFNESRFE R 17.17 PEREAT, B P S H 8B EmI ok .
T RRBUEITH, BERAPRALRE, REETHTRNE, HEXEEREERN— I THH, 5
ZRFRARBIETR, BEEEIGFERIMPROBRE, RELAPENNE HETAENEE. 55
2Rk, P —AMEH employee KR MARMIBHIE. XM, I5HTLUEM employee X HR,
ATELIR R employee IR 4 SR ITELAD, 3 Pt P BT —, FRAR T TFRERRE, S0, ETa
BEAREEHRERS 10 M TE:

const int MAX = 10: /f no more than 10 objects

employes ¥ po[MAK]:

RiBTREWA, BFREH--IRE, LAFEREQRONRAR, LRBEH—A swich, 1L
(LA new REQURIEEXTMAR, PR TIOMILRE pe BATH—AMEE. RIS ZH ST SRS
¥ setall () SRR £ 30N 4R A B

polil-»setall{): // imvokes function corkesponding to type of object

AR BB BIAEP, RE 58 R 3 writeall ) :

for i = 0: i < index: i++)
peli]-»writeall (fout), // fout ofstream conpected to output file

EE: TSI, BRALEVO, HFRRZEH VO (K2, B8 6.8y g R B4 A
S, B owrite QIR AREEHB LB T, HA read QRIKANAZ, RAHEN, SHFHER
B, ZTHHABBHEITH ), TRARGHETES B, HERANHRE B RHEATR, &
TR ZH B VO, Fid FAW S RSN BKBA, % RIERBSH 25 AL3 R 2 R write § P read )
T E, BN, AHFERRESEBRFH b,

L350 b 22K B 9 RARFR ST AR SRR FURBTE T F2PF 1 A B KB 4 F SR BB 4K 60055 i 22 employee
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#H% . manager X R, fink % %L R highfink 3% ? —HHER, EXNRPEES NN, EREHTEM
[ R RINBE. IH, EXtRAN, BFECLUERZEH, HEMA switch iBReIE—1T
I B0 B R EWBOE:

enum classkind{Employee, Manager. Fink. Highfink}; // in class header

;;; classtype

while '"fin > classtype!} .get t¢ch!!) | f/ newline separates int from data

switch {olasseype!?
case Employes : po[i] = new employee
: break:

SR LU IR R B R getall O SEIERLE B

poli++]->getall():

7. R RIFINAE S, SRR A GER B-— 4 & string W B A AT vector B, 1§
THRNE (AR sting 8O FRF—XP, REZCHEHRIEFEHIR 4 d string S RAR
i) vector .

int main{}

{

using namespace std;
vactor<string> vostr;
string temp:

/7 acquire atrings
covt << “Enter strings fempty line to guit}:in®;
while (getline(cin,temp) && temp[0] '= *Yo'}
vostr.pugh _back{temp);
cout << "Here is your input.\n";
for_eachivostr.begin{), vostr.end{}, ShowStrl;

// store in a file
ofstream fout ("strings.dat®, ios_base::out | ios_base::binary);
for_esach{vostr.begin{), vostr.end{), Store{fout));
fout.clesa|);

/4 recover file contents
vector<string> vistr;
ifstream fin{“"strings.dat", ios_base::in [ ios_base::binary};
if (!fin.is_openi))
L
cerr << "Could net open file Eor input.in";
exit (EXIT_FAILURE) ;
;
Gerstrsifin, vistr);
cout << "\nHere are the strings read from the file:\n";
for_eachivistr.beqgin{}, wistr.end{l, ShowStr};

return 03

® -

HFRFCL CHERR AT TE SO, HARAE A read O R0 write O R V0. £ TFH TR,

5 e B void ShowStr(const string &), B ER—4 string W&, HE B TR EIT,

RS EHT Sore, EHFHBERE AP, Sore KM B MIFE S — T ifstream 35
HIB ., THEHT operator () (const string &)REHE HE BB AP MTR B, —FFAIITETHRIE,
HAEMFHBOKEBEARN D, REHFHENATSARHS. G, R len HHET
FRPBWMICE, TTLUXREM.

os.write((char *l4ien, sizeof(std:isize_t}}; // store length
os.writels.data(), lem); // store characters

LR data O BF -~ Mgt ZES A A RPFET RSP EHNRM. TRUTRA Y



F17TR W SEFPXH 711

eswr(), REREGEREREMLT —1TEFH,

¢ REEN GetStrs O, ERMBEXHFKEGEL. ZBRATUEA ccad O REBFHBMKE, REH
- A REEA SRR RETE, RN mE — MR ZHIRE string RE. B
Fstring FMIERBAR, BIL G string ZEM77 R HIBF ) smring AP, MAKE



R A TR

AMIERRE T RAEREAREF. FETHARE NFEHT) FTEAATRERESE; mMEOE
HRAKELRBEFEABBMEERTFRATERE, EHRFHFETHSE. HEMHLITE.
BRI BN MR AR E T S RFFER, AT RAHAENETERETHNS. AT, XHE
MMM R ESR. Bit, BRERNOBEFEERD, FANET -FHBI-EM#E, B
SR R G E N LR R

A it Rk

Borm B ARET 10 0WE. Plin, ¥ T¥F 2468, 2 F5 24 1000, 4 /R 44 100, 6
#6110, SEFEEAI,

2468=2 X 1000+4 X 100+6 X 10+8 X 1

1000 B 10X 10X 108 10R 3 KR, B I0PRT. HRAXHERE, JUUXEESELRXE.

2468=2 X 10°+4 X 10746 X 10'+8 % 10°

BEREHBFERERETF 1008, FLEEHRFRNY 10 X RESHHSIFRRE, TR
fERBAER. Bm, CHAUMHER S (OVHEED MR 16 (T RBSBH (EE: 10°
A, REAEEHEG 0 RBEREN D,

A2 NSHERRE K

ANHHBRE T 8 AIRERY. FTLUEMN 8 RTNEABF 0~7 RBERF. CHEHIH 0 REBTNH
HER. WD, 0177 R—APGRHHE. TR 8 MRRIRBIX ALK i

M + it #
177 =1 X 87X 8+ g
=| X 64+7 X B+T X 1
=127

HI-1- UNIX B F R R G RIR R R, B O+l CIREE T /Gl T,

A3 SRR AR

TARBBBRET 16 BN, XK+ AEBI 10 R 1640, B 16, HFF 9~ 16 K, BE
Wb 3F, HENTAEHBRREEHTS a~f. CHERZEEHNASANEREX, WE Al
B
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£ A1 7 it il &
it -3t (Pavid k- -3 i
a sl A 10 d s D 13
b B 11 eH E 14
ci#li C 12 fEk F 15

C+Ht ] 0x 8% OX Sfedigon o it #orik. Btk 0x2B3 & —AH758bhifl, nIEH 16 AR 2%

I -2 AR

aviia

+ @ W

0x2B3

=2X 1611 %X 16'+3x 16°

=2X256+11 X16+3 X1
=691

TR SCRS AP 1 /N ) R 3 o A A7 B U 3 1155 S

A4

=32 K

AERMA - H N, R ANRRRER TR, I E A TR (R

¥k 2).

HHRRER DGR ZHGRRET 2 .

S + i
10011011 =1 X 2"+ X 240 X 2%+1 X 21 X 2+H0 X 2741 X 2'+1 X 2°
=128+0+0+ 16:+8+0+2+1
=155

SR R E——0 1 1. B, 10011011 BER HERIEL. R o Rt

SHEBFORIE S WA RN N, AR, BADRIG (6D AT RIFRK. B2
KERH 0, HIFRRK 1. AIFEHRUFENABRMAREN, BAFHRE 8 M. FH PSS,
M TFHXK 2 0T X, BRAWMKOCSHSH 0, RER 1, HKILAEHE. Flo, B AL BFE—42

TR

[ fe oo [ofe Lol e [oLiJe T o [u o)
)

B
e 1l .
=
T ey

. "{V_,;.*',-_ea’jﬁ_r e

ALl 2 FAim
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A5 =it oottt &Y

TAHRERERATRERASFER ZESIHE i Tk tZRamidR Boeso wl. X
HENERR, SRR T 40, RAZ BB TRERAMERER.

FA2 A SR B A9 it B &
175t XHIRERY i I A7SHER T R FE -~ 3 + il T B B A
0 0000 6 0110 C 1100
| 0001 7 011 D 101
2 0010 8 1000 E 1110
3 0011 9 100t F 1
4 0100 A 1010
5 0101 B Lol

BHG A BHE S S, R EA T AR B AR BN R B, Ak
OxA4 XMV T CHEHIER 10100100, [IfE, FTLUSH M - BESIEE BT A0S, A% 4 friseh g
TR Pk wlhr . @Im, BRI 10010101 HEE B 0x95,

IR RTRT: 4R Big Edian ¥ Little Endian

HIE R, BEREHH KA FHHANTELE LA —MESE T T A RBA, Flde, Intel it
HAviE A Little Endian 4 % 25 H &k A4 F ¥, # Motorola, & F RISC # MIPS #t X AL#e DEC Alpha i+ ¥4,
%) 4% B] Big Endian L% ( R RGeS H £ A TR EAE A L ET—#F %),

#.3% Big Endian #= Little Endian £ “Big End In" # “Little End In" (38 A& ¥ %48 (R ¥ A H/AF
¥ FHFRA) 1R ke),. £ Intel #f B4R (linde Endian ) F, £ BHEEFH, R EohF+sobsid
OxABCD 4£ A & F 4 54k % 0xCD 0xAB, Motorola( Big Endian )it H 40448 5 89 A 5 468, B2t OXABCD
BB G FH A% A 0XAB 0xCD.,

A E Bk R A Jonathan Swift 555 &5 Guiliver s Travels — 5 ¥, HK & £ 84+ FHERHN,
Swift #L4R T HA R + A A Fok §ribwh BUE % 3] Big Endians # Little Endians, -4 B3 b A k&g — k47
BEEELE, MEXFEHAHB -t A RS 40,

HARAIAN, ETHRAFFSHES, To28wrtild HESHeHta NS> SRS E =
AMLRFRARTR, ELEHHF T, ZFF A 458X 0xABCD £ Little Endian i+ X5 b & 5 it #)
1l 52 651, 74 Big Endian 3 - L & -+ 44k 43 981,



B B

C++{RHE=F

CHEB T —E2REHEE O CHERH. BFERTREERZHERHDP IR, REFI=4:
FRFE. BRI (alternative token) 1 CHEEFRBEH.

B.1

CH++XRF>

FXRFRANRKEEFATCENRAT. EIBATHMARRE, DAFETRE. EBI1FIHT C+
KBV, HPUHEFRTROXET R ANSICY IRAEHRISHT .

£B.1 CrXits
asm auto bool break case
catch clear class const const_cast
continue defanlt deiete do double
dynamic_cast elve eaum explicit export
extern false float for friend
goto if imline int long
mutable namespace new operator privaie
protected public register reinterpret_cast return
short signed sizeof static static_cast
Struct switch template this throw
True ry typedel typeid typename
Union unsigned using virtual void
Volatile wchar_t while

B.2 BRERIZ

RREFS, CHTH—BRFERNTREET, TIERIERRC. SRFCHKEE, ¥ B2 7k

TENRRF RIS,
%B2 C+H+REMBRIFEERE Y
7o & X B o % X

and && not_e I=

and_eq &= ot li

bitand & of_eq =

bitor | O "

compl ~ xOr_eq f=

not !
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B.3 CH+ERBLER

HIERARFREE RS AR T RBFCRESRK. ITF S %2 b A (EHEEY TR ML
F—RE ek eNRERES CHEBRNEHK. WREEIXHEHFEFEFRG, SREERFHEN.
B LS, WRESEMTRER. SERY . SEEFEREERZTHRBETS S BYEM R,

CHIRFRETELCHPHANEL, WREFAEENLLE, MR ELTHE (MRELT
ARk . bR PEIANERRATTLEEN. Mk, WREEHEREEME S T LH
<climits>, WA CHAR BIT A{ERINE, RAe ClAEEL D P EMH LR,

CHHEERE T UM FTRIZE THERAAS FTET LMK, T8 LR TSI 2R IREE
TR, Rit, BFATHREEREHRSEFAED  gink.  Lynx f1_lynx H&5K,

CHIBFRE T AEL AP B AR IREN DS, TR SaERBNRTE (8K
meHFFO. Fin, BEFDTRM.

#include <cmath>
using namespace std;

YW eh BF LA tan(double) IR B . X BHH T AR R RS B - R R F BRI R 3

int tan{deuble}; // don't do it )

BB S R W 0B R BN R, B 45 & KB ISR Y double, {BYFIEFR A8 S HREHRA. KM,
S T R AR T B

char * tanichar *); // ok

R D EBREREEBE anQHFE, BRHERFETHE.



Bik C ASCI FfHFE

HENFRARFHETHETT. ASCH BEXER/YAHMNKRIE, ER/R Uncode H1—NF& (—
PEE DR FE), CHEBRBARRETAERFH, FERBEHRHERIISER, AWARRFH
Ao U LLH BT SORHL ) A R A BRI R R R B FR, S, 012HN0xa' R E 2
BATH (LF). M FEFRIREFEF PP, Hlin Hello, \012my dear”,

£ C1 IR T LR A RETRN ASCI FF#k. %KD, LPAFIRN, "FHETER Cul .

% C.1 ASC |l 78
1 i# W LA | +oAs #odl o ¥ 0w ASCIL 2%

) 0 0 00000000 @ NUL
1 0l oxl 00000001 ~A SOH
2 02 o2 00000010 “B STX
3 03 0x3 00000011 “C ETX
4 it} 0x4 00000100 *D EOT
5 05 0x5 00000101 ~E ENQ
6 06 0x6 000001 10 ~F ACK
7 07 7 00000111 G BEL
g 010 0x8 00001000 ~H BS

9 011 0x9 00001001 1, b HT

10 012 Oxa 06001010 ~J LF

bl 013 0xb 000016 | K VT
12 o14 0xc¢ 00001100 AL FF

13 o0Ls Oxd 00001 101 M CR

14 016 Oxe 00001110 ~N SO

15 017 Oxf 00001111 ~0 st

16 020 ox10 00010000 “p DLE
17 02t 0x11 00010001 0 DCl
18 022 0x12 00010010 R DC2
19 023 ox13 00010011 8 b3
20 024 Ox14 00010100 ~T DC4
21 025 0x15 0001010t ~U NAK
y) 1213 0x16 00010110 Y SYN
2 027 o7 00010111 W ETB
24 030 0x18 0001 1000 ~X CAN
25 0 0x19 00011001 Y EM
2 032 0x1z 00011010 ~Z SUB
27 033 axlb 00011011 [, Esc ESC
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ax
Hom MoiE + X i # Z B 2 ASCIH &8

28 034 Oxle 00011100 - ]
2 035 thxid 001101 "] GS
30 036 txle 00011110 o RS
3 037 o0x1f 00011111 ~ us
k¥3 040 020 00100000 ) SP
33 041 el 00100001 !

34 042 022 00100010 =

35 043 023 0010001 | #

36 044 0x24 00100100 $

37 045 025 00100101 %

38 046 26 00100110 &

9 047 0x27 001001 £ 1 '

a0 050 0x28 00101000 (

41 051 0x29 00101001 p

42 052 0x2a 00101010 *

43 053 oxzb 00101011 +

a4 054 0x2e 00101100 '

45 055 0x2d 00101101 -

46 056 Ox2e 00101110

Y] 057 o2 00101111 '

43 060 30 00110000 0

49 061 %3 00110001 1

50 062 0x32 00110010 2

51 063 0x33 0011001 3

52 064 0x34 00110100 4

53 065 0x35 00110101 5

54 066 36 00110110 6

55 067 0x37 00110111 7

56 070 0x38 00111000 8

57 071 ox39 00111001 9

53 072 03 00111010

59 073 Ox3b 00111011

60 074 Ox3c 00111100 <

6l 075 0x3d 00111101 =

62 076 e 00111110 >

63 077 (1%} 0011111 ?

64 0100 Oxd0) 01000000 @

65 0101 Oxd1 01000001 A

66 0102 Ox42 ¢1000010 B

67 0103 043 0100001 1 c

68 0104 Oxdd 01000100 D
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BE
ot §l FAN v i b i F & ASCI £

69 0105 Ox45 01000101 E
0 06 Ox46 01000110 F
71 0167 47 0100011t G
72 0110 0x48 01001000 H
73 QELI 0x49 G1001001 1
74 0112 Oxda 001010 ]
75 0113 Oxdb 01001081 K
76 4 Oxdc 01001100 L
77 011s Oxdd 0100110 M
7R 0116 (e 01001110 N
70 017 Ox4f 01001111 0
80 0120 x50 01010000 P
8t 0121 0x51 0101000t Q
82 022 0x52 01010010 R
83 0123 053 01010011 s
84 0124 0x54 01810100 T
83 0123 0x35 1010101 U
86 0126 0x56 0010110 v
87 0127 0x57 01010111 W
48 0130 Ox58 01011004 X
89 0131 039 41011001 Y
o0 0132 O0x5a 010t 1010 Z
91 0133 Ox5b 01611011 [
92 0134 Ox5c o100 \
93 0135 Ox5d 01011101 ]
94 0136 e 0ig1i110 ~
95 0137 Ox5f 01011111 -
% 0140 Ox60 01 100000 !
97 0141 0x61 01100001 a
98 042 0x62 01100010 b
99 0143 063 01100011 [
100 044 Ox64 01100100 d
10t 0145 0x65 01100101

102 0146 0x66 01100110 f
103 0147 67 H100L1 g
104 0150 0x68 01101000 h
105 013] 0x69 01101001 i
106 0152 Oxé6a 01101010 A
107 0153 b Gl 1¢1011 k
108 0154 Oxbic 01101100 |
109 0155 Oxé6d 01101101 m
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&x
N ) + it # Zo# ASCH Z ¥
10 0156 Onbe 01101110 n
1 0157 0x6f 01101111 o
142 0160 0x70 05110000 p
13 0161 ox71 0111000t q
na 0162 0x72 D110¢10 r
15 0163 0x73 01510011 5
116 0164 0x74 01110100 t
n7 0165 0x75 0111010t u
ns 0166 %] 0L1:0110 v
1% 0167 ox7? LORRCITRY] w
120 0170 0x78 01111000 x
121 017 0x79 ot111001 y
122 0172 Ox7a O111010 z
17 0173 0x7h 01211011 {
124 0174 0x7e 011171100 [
125 0175 ox7d o110 H
i26 0176 7o OHITEIID ~
127 0177 0x7f 01111111 Del




MR D BRIEFHESR

PRI T e T AN . Cr+HRERFD R 18 MELEA, MED.L AR, 104
MR E R, B2 APRFERTHIRERR, fOkbE. mMERMREFERTR—BRER,
WP LR E R . MRS RAEFAREEMER, W C+HE RS a PRk e R IR
HGFENER. B -APREFOREENESHER,. TERMEIE (BPLR) TRMWERL (£
HR-LY Hifv. MEHGERGESHERGE Y ENHMHMRER, TAEBIEZRNS SN EvkE gL
B AR R,

FEEYS, grEg, #ATFEMRERN. ERMMERT, -HERXRE T M REX). B W
AT O REED,. RIFBRFRE LT IORREMEARRER. TR STUEMNFRERN
o, & D1 SEREFRC N -— st ud.

FEAH R R AT

RPN AR T, SR NRE NG 5 R0 3 M0, SRR S R 6 k.

3+ 5%s8

R TTIMILE R EE+ R, BTRLE B E SRR F 5, BRRE Rk 3430, B 33,

AT RIS F iR B AT R JE 120 BRLL 6, IER N 6 A0 5 k.

120/6*5

RIS ] RIS EBIGEE T, IX8BskE T ENARER (6 EMMRES. B
Ik #1404 4 2045, B 100.

PRI T, SRS IR Xt stor BT R SE X str BRER S AT

char * str = "Whoa":

char ch = *str++:

A R RIS R — TR AR R, R EORE IS R R st BEATHRAE, iR At *ste 34T
Bl W, BIEEM 2580 - A EH, TR BN, Rt MT+RE
Bl IR AA e RERRES ch 5. FAEIEEIN 1. B, LRRERIETH W RS ch, RSB
El sr, #2450 ET he

B IR - A2 F

char * str = "Whoa":

char ch = *t+str;

BB+ TR R LR AN, BEINRARIESSH. Bk, ste (RE*stw) SEmn
Io BOSHRETFRATERR, FLAE K so i 1, RSB BRINIEHRTRRTHERE. Bk, st
R by HA8F5F h R4S ch,

THE, LD R TP Tl TR A AR TS A R ER, FI0— i Hbt
BT G AND $R1ETF.

#D.1 C++HMER ML SE RS S
8 0w i 4 & % ] x5 X
kM E
[ |t s
REHE 241
R | sl
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B F M g 5 f# & X
O L-R LA B
€} Bt B type Cexpr)
i A Fi
o & R b B 1
. HERARIEN
const_cast i et 2
dynamic_cast LR AERE R
reinterpret_cast pdiil:a bt i
static_cast LHMAE SR
typeid PR
++ hot BEERE. BE
WY, 5%
WAEE I N (2R—TRER
! R-L BEE
~ frdE
+ —mme (ESH
- —nEE (5
o+ oL BRiEFE. BB
-~ w1 RIERY, BA
& Hht
* : RS (R
0 KRN, B) Ctype) expr
sizeof KE, LLFET e
new ESTENTE
newf | HEFEEA
delete NP
delete [ ] HEBREAM
REHE 44
S L-R At ARRER S
=+ fhl 2 o 52 B 5 | R
RAER SH (SR CARER
d L-Rk E
/ Bk
" #ox¥O
HEEE 6 A (2R ZTRIERD
+ L-R i |
*
RAEEEB T4
=< L-R rE:
. ¥ ¥4

R 8 A
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wx
# i 0 #® & # &
L-R T
. HFERFET
e FTEEFET
N AT
AR 9 1
== L-R %F
t= T%F
RARS 104 (—EiIER)
& e | 7 anD
KRS 11 4
| Lr | tr xoF (s>
RABE 124
[ | L-R —L{fr OR
eSS 134
&& BE | 2% anD
HALRE 148
0 | L-R —l Z% OR
AR 15 H
: | RL ]_§f¢
tRsesE 164
o R-L LR
- B
- RIRE
v R IR
4o ety
W
& ff AND RS
- N ¥ XOR W&
= fir OR HRR{E
ce= EHHEHE
i HBHERE
WERHE 174
throw LR BT
RAEEE 184

Jiw

| #EA TR E R




MR E HaRMEN

MTE%%EHK.ﬁﬁﬁﬁﬁﬁ&ﬁﬁ*%ﬁiﬂ%ﬁﬂo%—Q%Eﬁﬁﬁﬁ,%%ﬁﬂﬁ*m
ﬁ¢m=EE&%%MC%E%%%%WXB%:ﬁﬁﬁ%%ﬁ¢mﬂﬂﬁﬂﬁﬁﬁﬁ.EMECHﬁﬁ
. A B STl 0 B I e PR Rl B

EA  IRUELIRTEST

&m&%%ﬁﬁﬁm%&%ﬁﬁﬁoﬁm.E@ﬂﬁﬁﬁ&ﬂ&ﬁ'ﬁﬁ#ﬁﬁ%ﬁﬁﬁ%lﬁmm
Bt 0 Ak 1, CHItH 6 MEPERIRARF: <<, >>. ~ & |HIN

E1.1 BARIER
KBS,

value << shift

b, value BB ORRAE, shift REBZOCH. Fil.

13 << 3

el 13 (DT RIS AR 3 A, B A0 B 0 bz, MHAFmEESR (LB ED.

MTﬁ¢ﬁm%mEm'ﬁMZ%(&MWiALmu&&—mmﬁTﬁmz-ﬁ#.Eﬁzmw%
FRRLL 2, S n fUA TRRLL 2, [k, 13<<3 [k 13X 2%, B 104,

(LG LLLLLLLLL LI

HEl AHEREs

R AR RS TN T A RIS SR B T . AL, R R MR ORI G b & EL R
RN, TlT CHABREGER—AH, TABSEROME. B, #F FimrAs.

int x = 20;
int y = x << 3

LR AR 2 x MM, Rk x<<3 WA x MMERER B, BB x+3 LR, 0
Aagd x —H.

LB A B R A O R A, W 4 A PR G . BT LA R B MR G e =
WAERE iz TR RS SRS AT R):

X = % << 43 // regular assignment
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y <<= 2 /! shift and assign

EWRT IR, LHBERER > #BfmAas, HaEmF.

value >> shift

ey value REBZM KM, shift REBHNG K. Hlwm:
17 5x.2

R 1T RTAH AL AP X TR S8 E, MR B A 0 Bz, Bt i 50000 45wl s .
AT SREEG EHA AR 0 E R ROR B A ML S T CHEBL (B B2 AN 0 BTN
#lr .

BME2 #HBHEN

AR E) (LA FRREL 2. A B3 n ALY FRRLL 27,

CHHEEEXT —A “AB R BrERF, R B sh a0 18 B T R, o7 LUK R
in = 43

q E‘-f 2; // replace 43 by 43 >> 2, or 10

£ LERGE L, WHABRER CHBRAR SIBERTE (5) b2 MRk EmR ()
TERAFEAFRAR, {8 el 40 28 FE AL AT/ AR AR F , B M IX P 2 53 0F 4 oA

E12 ZEHRERGRIEH

BRI LT WM BRI S, RREIAFERS 6, AR, G, waEw
BRSSO R (RRRD BAER (~). MRAERR true (SRAEAE) $Hh false, ¥4 false (i34
Wy true. ~BAEFEHG—RUEBOV BRI (1 550 0, 088% 1), Flln, 3T unsigned char i 3:

unsigned char x = 3;

AAEA X MM 0. BRI~ K1, RETSR - HEIER: 00000011, WIGHRA 0 il 1, 0%
B 1RO 0. XM BI0E 11111100, 7E-HEBIP, X252 (B E3 R/ 16 1061 7). Bk
SR EHE N

P E3 Bl Epip g
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B OR () A BN EME AT AR, M. S SRR A R PIAEL X Rz 7 52 2D
AN 1, MEGRARR O 1, BRI 0 (L E4).

P E4 {r#fERF OR
REL R | BRI RAE 7 RIAT T B4,

*EA b1 | b2 BYfE
i i bl=0 bl=1 {8 i b1=0 bl=1
b2=0 0 1 b2=1 1 1

PR =4 T O OR S HR AR A Thie:
a |= by // set atoa | b

frHRfERF XOR (~) #W ARG AR, B —DFmEBIE. WREGE TN 4 (i
ARBAY K 1, WFE AN 1 RN RER Y 0 81, WFEPHEAS 0 (JLEES).

ﬂﬂlﬂﬂﬂllﬂﬂ

X E2 B4 T RIERF RS A K.

gnnnnnnnnln

EES {r#/ER XOR

*REZ2 b1 " b2 K{E
AR bl=0 bl=1 iR} bl=0 bl=1
b2=0 0 1 b2=1 1 0

A= E R T LA R XOR A0 {E # 1F 7F 19 T Bk«
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a*=b;y [/ setatoa"b
(PR AND (&) B RESE Sk, El—IHNBEE. R EEE DX NALES 1,
W F AP AN 1, HA 0 (M E6).

0, % 0, HHa
R —4 Hibrad B
B R 41 & Ao

s

Fy L R
EnE SN SR Y b LRy S (R

B E6 it AND
FE3 L4 T&EAMETRMFTERR.

®RE3 b1 & b2 M
fieAfe bi=0 b2=1 oA b1=0 b2=1
b2=0 0 0 b2=1 0 1

& =HRAEFFAS & T AL E1F AND 000 (6 5% 1 45 () 3h i«

a &= by // set a to a & b
E1.3 #HIBEFHS—MET

AP ILREA AR, CHIRIET B R REER, Wk E4 . CALERFEERTARa51E
E R R A. SUEHAINE: 8

FE4 BROBEFNS—FMRTAR
bttt R 75 30 B FER R 23 = SN H—MRFHA
& bitand = compl
& = and_eq A xor
| bitor A= xor_eq
I= or_eq

IX e T A1 RES i S T T IXRE 15 1)
b = compl a bitand b: // same as' b = ~a & b;
€ = a xor b /{ same as c = a * ¢;

E14 JLMEBBRCHBETEA

RIS, W R BT IF KRR R F EAIRE . O B e RO T HAT XA 10
b R O TR o2 Bl N € 3 7 8

(£ M AP P, lottabits Xom— M, bit R EMME. EAEGHLERTHE, N0 FHE,
DL, 3 n BAOMECR 27 i, SLAS 3 60k 1| BB h 2°——8. — MUk, FmME A B4,
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B RO 12 TR LA MERARE (bit) FgE 2 B9, EXOIR FIEESCh | HAMBTELZERN 0
M.

[ § i 2
NI IR FT T lottabits SRR T bit TR B

lottabits = lottabits | bit;

lattabits |= bit:

CAVAR AR E R |, TAREX—EURERE S /D, ZRENX 1 1 864 0 At 1 T OR
P, RS 1. lottabits B HARFTE R HRFATE, XREN 0 M0 OR BAEH T 0, &1
0 1 OR #RAEHFHE 1,

U 2.5 2

Iy I T )48 lottabits SRS AT bit RoRAIAE. BRI, WRAEEKXFMN, MBEITH. MR
WAV IR, A58 XA

lortat:itz = lotbtabits =~ bit:
ol talbinos ™ kit

0 RY i f XOR BRI RO 1, IR RFIDITIFME, X1 0 1 14T XOR #ER& % 0.
DALY T LS KPR . Jottabits chtE b BT fr SRR R AR, X REE S 0 50 0 $157 XOR BIERIE R % 0,
A 1RO LT XOR FefEMes S 4 1.

3. FiE

F i (R 15344 X2 B Llottabits bt W 1+ bit #71046T

lottabits = lottabits & ~bit:

5 DR R AN, AT S LLATERS . %, HRPEM-bit BERN | B ER 0, B
KK O MMERER N 1. 0 0 AYTEMHMAT AND RIEAREES 0, FILBXHBRIAR. lotabits hH fhAF
TR AR, IR A6 | AT EEANT AND BFR, Sf PSRRI TAE,

(N1 I T P S BN

lottabics &= ~bir,

4. B ITAG A

QUK B tostabits 1A 1 bit IR E N 1, M FRERAA - E&FH:

i1f tlortabits == bit) £ ne good

JE JE P A HHE tottabits et NERIET 4 1, AT b thATAE S0 1o (RAATRERRE Y |, TAEL AL 5% 0 B,
P % A4 N true. PRDEAZ RN A FURE. B SERT lottabits 7D bit P4 4T AND BR{E. X4 AR I r (3
FeAAs, At 1 BT GT AND B BRI R R AT, MEMREEY 0. B 0 RIEAENGT
AND $fEG S AE A 0. RN T

if tloctabits & bit == bit) /! testing a bit
SR, BT VHCR LRI AL A
if (lottabits & bit) {{ testing a bit

IS4 bit iy 7ok L i HALRI 6 A 0. B lotiabits & bit M4 R % 2% 0 GRLGE R ) false), g2
Rybit ¢ AL WAL H N trued,

E.2 HKRAMRKESI RRTES

CH+SUVSE SUR B IR IR, X REEHET S MRS IR, BB A — M iR T,
MR R S R IR, RIGRE P REXk,

class Example
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|

1+ iales
imt feet:
int inches:

public:
Example (}:
Example tint ££):
~Example ():
void show_inf{lconst:
void show_ft()econst:
vold use_ptollconst:

1:

WRBH BRI S, W inches BRAHE ~MEE. BEIEE, E A inches F X A —AMHLRERB
7, MEAERATE, BRFRE AR PR

Example ob: // now ch.inches exists

Ritl, WYL & 8 FBRIRET inches AR EMIN R, REAXLFHMERT (HTRAEBRK. ALisg
MR, N SR RIEH SRR $).

CHRTFIARE X A5 b5 R A inches RIEX M 155

int Example; : *pt = &Example: : inches:

ERMREL SRR AT ER . HOEH IR R EMATER T, T opt I TR E AR T,
[N 5 B BOR i HARRORT R 35§ pt TBAY R inches R AR Example 3% P 04 F . FFRINT inches

He opt BRI A YR BIRIRF R, XL, BALpe SHERIRG inches HAGEK T BIR, Fit,

] ELEHDH SRR R IR R BB R, D pt SR E 0B inches R R, BIAn, AraEny Ll
JH T ) RS <

int Example: : *pt = &Example: ; inches:

Example obl;

Example ob2:

Example *pg = new Example;

cout << obl.*pt << endl: // display inches member of obl

cout << ob2.*pt << endl: // display inmches member of oh2
cout << po=>pt << endl: // display inches member of *po

St SR> R R 5 B 5 PR MEF (member dereferencing operator )., ABEXER (4 obl) 5, obl. *pi
TREVKS I obl XTZ W) inches M FY, FFIFE, pg->*pt $EMIE pq 15 I B AT inches R i,

B kB R R R, SN inches R . AT LS pt 355 R S, T feet 2K
By inches #IAl, PHALRILUY pt EHE B AT feet BiFA (MRTR I inches M5 ). IXFE obl *pt K2 obl

M) feet H% fid .

pt = &Example: : feet: /i reser pt
cout << obl.*pt << endl: // display fest member of obl

Whr L CptARZ AR R, BIRATH TR GERIRE) HALRKR .

Wi AR AR S AR R AR SR 5 o0 B, H BRSO 2. TR HEM S, RENY void MR K.
P AR R TR RIS

void t*pf) t): // pE points to a function

SRR PR R BRI R . AR iM%, i, TSI S8 T -4 58 Example
KR

void (Example: : *pf) [)const: // pf points to an Example member function

X pf iU 1 ol 4 Example FiAROME . &, Example:: *pf LAUAIE S D, ARSI TR
DI PA BB RES A4

pf = &Example: : show_inches:

LR ARSI RREREAR, X RURIERIRARERT. SRGEREE, EeH—
At Gk %R R 8

Example oh3 (207 ;

tob3.*pf) (3 /f invoke show_inches{)using the ob3 object
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YAH ob3 *pf AR ST, LB, HARBALRTHE—THREE.
11 |~ show_feet ) [#1I5AY L5 show _inches () #I[E], PA 1t th F) LAFE FH pf 34 11 show_feet() bid:

pf = kExample: : show_feetf:
(obi3."pry {): /i apply show_feetijto the obd object

PIF#E B YIGEE X TRE -1 use_pte O ByJ5ik, %77 L A AR G 1 EE K 177 1E) Example 28005038

16 03 T PR 0K 1A .

WFMAET memb_ptcpp

/4 memb_pt.cpp -- dereferencing pointers to class members
dinclude <iostream:
using namespace std:

class Example

{

private:
int feat:
int inches:

public:
Example{):
Example (int fth:
~Example {}:
void show_in{}const:
vold show £t {(jconsl:
volid use_ptri)const:

Example:: Examplei)
1
feet = O
inches = {:

Example:: Example vint ft?
(

feet = ft:

inches = 12 * feet:

Example:: ~Exampled)
1
i

void Example:: show_in{}const
i

cout << {nches << " inchesin™;

void Example:: show_ftijconst
{

cout <« feet << " faetin":

void Example:: use ptr(iconst
{
Example yard (3}
int Example:: *pt:
pt = aExample:: inches:;
cout << “Set pt to sExample:r: inches: \n":
CoOLL << "this->pt: " << this-»*pt << endl:
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cont << "yard, *pr; " << yard.'pt << endl:
pt = &kxample:: feet:

vout << "Set pt to sExample:: feet: \n":
cout << "Ehis-sph: " << this->¥pt << endly
cout <4 Myard. fpts Y <9 yard. 'pt << endi:
void (Example:: *pf) {Jconst:

pf = &Example:: show_in:

cout. << "Set pf to &Example:: show_in: \n";
cout << "Using (this->*pf) (): ™
[this-»*pf) (}:

cout << "Using (yard.*pfd (b: "™
tyard,*pf) ()

int maini)
f
Example car U153k
Example van (20}
Example garage:
cout << "car.use prr(joutput: \n™
car.use_pkri}:
cout << "\nvan.use_ptr{joutput: \n":
van.use_ptr{}:

return 0:
i

Pl a8 B PIEFAIE TR
car.use_ptr () mitput:

et pt to &Example: : inches:
this->pt: 180

yard.,*pt: 36

Set pt to sExample: : feet;
this-»pt: 15

yard, *pt: 3

Set pf to §Example: : show _in:
Using (this->*pf} (); 180 inches
Using fyard.*pf! {}: 36 inches

van,use_ptr {youtput:

Set pt to &Example: : inches:
this=->pr: 240

yard.*pt; 36

et pt to &Example; : feet:
this->pt: 20

yard. *pt: 3

Set pf to 4Example: : show_in:
Using tthis->*pf! {}: 240 inches
Using lyard.*pf} (1: 36 inches

S FEA R R S TR, S A 0026h, ATCU AR IR A 50HE R A R I B RS 5
A FEIE TR BB 5 T RIRBORR 1A -



BIR F  string gk

A s AP R WG, (R SRIEE 5B T AREE 2 sring RIINEE, TTLUSE ABIEY &8 string 257
HMHA 1.
string ALY NIRRT E 8.

template<class charT. class traits = char_traits<charT»,
¢lass Allocator = allocator<charT» »
nlass basic_string f.

1), chatT Eﬁﬁﬁ(‘i f?%ﬁéq HIREL: traits SRR —A%, EEXTRUBEHFRRATHRN, B
DAL R IR, B, ERAE length O F ik, EHRERERTRS charT HAKNFHBIOKE, X
HALL R charT (0) & O XHIZHEFH) #7 (FKIARK charT (0) 45 0 $i14 charT 8%, SATLR
FRYy char INAEEERE, HAlLLR charT M- HERBOROMR). XML EH FERTHE
TERAEM L. Allocator BECEA B FERFHEATESEMA. BRIAR allocator<char>HE iR G IR H R A$
Hi new Rl delete.

11 BIFrE LR I PR AL

typedef basic_string<char: string:

typedet basic_string<wchar_t> wstring:

ity )3 M SR T B B .

chdr traits<char>

alloéator<char>

char_traits<wchar_t>

allocator<wchar_t>

K char Fl wehar_t 4. 30T ELB 0 5 X traits ST basic_swing B R h Hith- -2 KR 7 A
string 5.,

Fi 13#EBlo—N R E

basic_string HRIEE X T ILMER, BEUE T X ikat

typedef traits traits_type:
typedef typename traits:: char_type valug_type;
typedef Allocator allocator_type
typedef typename Allocator:: size type size type:
typedef typename Allocator:: difference type difference type
Lypedef typename Allocator:: reference reference
typedef typename Allocator:: const_reference const_reference:
typedef typename Allocator:: painter pointer:

typedef typename Allocator:: const _pointer const_peinter;

traits £+ RO P TR AR IEFAY (U0 char_traits<char>) BEHRBH, maits_type $RNi% B ARRY
) typedef. "Fit& ik,

typedef typename traits: : char_type value type
B char_type R naits RAMIERE LH—PERE. AT typename EIRHMIFE. KA traits «
char_type fi& FhAEL, $lt, ST EHHEMAEWL, value type 3 char,

size_type Y size_of MFAVEMNL, HECHREFMMNARERTRBIOKE, T string RiE{L, iR
i char R MIF PRI, EIXAER T, size type & size of %K. size_type R—M LR SHR,



Mt#& F string #46 % 733

Differrence_type H FEBFEHBIHE IS LRZNNER A TEOKE). 8%, cLRBER
size_type 1171 S WLA .

A [+ char HAKLEHE i, pointer FIFERIN char *, T reference FIZEE ) char &E B, T, WRENR
H OB R R Bk, X Ee 3R (pointer #8 reference) PILUE 2K, SE 45| HEBR

M4l .

PRI (STL) BT 7/ &, ZHE LT kB ER,

typedef {models random access iterator)
typedef {models random accass iterator)
typedef std: :
typedef std: .

lterator:
const_iterator:
revarse_iterator<iterater»
reverse_iterator<const_iterator>

reverse_literatar:
COnSt_reverse_iterator:

ERRR KT M RETE:
static const size type npos = -1:

i} size_type B ATFSHI, HULE-1 B npos A THBR AN EFSHRSA T, X EH AR
NEAESI N,

F.2 #KIBITER .,

WSS A HR

ARV O R R R AIE R . T RNATEI AR TRM, FLARE L AR On Hs
AR AR R, £ P PHT -8, BIREEE ST E RS R R SRR SR, &
B MR s RE kN STL.

®xF1 —& stiing MR Y 3
Ko ik B H #
begin {) FRFEHHE D RHRENSE (X const APHIATE, AXRER F. #EE—4 const Bft18)
end (} ARBHERIMEE (FE const R EPHREA)
rbegin (} HERMMREERCSE (K const RED WA
rend (} SIHE-- M EHFARE SIS (& const AT BRTE)
sized} FRBH AR, ST begin ) H end () 2 (BIHIIEE
tength () 5§ size () )
capacity () ETHHI AN LRI XA A TEEOFHEN. capacity() - size ) MIERTESTRRRMNE AT
ARERY A AT
max_size() FHBMR AT
data$) ARG BEES D ITER const charTHEH . B — 4 size ) THS Trthis BHNEFEDH RN TR,
M string R EDRENE, EIHHARER
c_stri} CPIRRMAE A R const char THIEH, HEB— 1 size () TR ST ihis PRSP BHAE,
Kb M ER charT B0 charT (0) FF (FREEBEIR . 5 snng HRESHBRE, gt
BE T
getallecator (0 | K T AEFH vbject 82 N H9 allocator X8 &4

W begin() . rend() . daa O M c_str Q2 MHERH ., ENMEFRFBMNE— FHHERE, BEHE2L
FAAR], beginO) 0 rend () kBRI — k8, EMB 16 Zitiblhy, RR M UI5H. Bikkhi,
begin O B[l AN ERZABER, T rend () iEEI R HEEARBE — 1 B1&., XFAHHEBAHT string 3%
BHAFTE (MT sting BEADEAEIR, FREFER sting AEFA— LTSRS, B, i1
AR “HA" EREGRMTHR2ZNRTD. TR EESR B AT % F 8K STL &
b @, HRUE STL reverse ) SR RS TR AN ZA
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string word:
cin »» word;
reverse (word.beginil. word.end{) 7 :

i data () Hl c_str () FikiE PR Mg 55 BRMRHBRATREZTEZFORARE - TE.

ZBCHEE (RA- ) B string WRERNFEFRPEIER (string HREXHBAMFRRATLIREH, AR
i 1Y KR D B FRRIFIEIE ST o] REdR 10 A HE, TR 3R R const, FILTRER ARG AR .

HEh UPTHRIB R, SR RRIEZ R R AN, XRASINTTREERREPIR. data) N c_str()
<0 3 e srQIRMBABALFEFRF (RS2 FHHHMFR) LK, M data() R 2B TRFRITE
fHE PR RN, Kk, o strO TEPERZE 4 C-ABTFHBESH:

string file (“tofu.man™) ;

ofstrga; :Jutl-"itleff file.c_stri{)):

i3, data () 1 size () AT RIMEIX PR B IO S B, BIELSE i o) S0 U R ATHEH MRREAL AT E S HRE:

string vampire {“Do not stake me., oh my darling! ") :
int wlad = byte check (vampire.datal). vampire.size(}):

CHH3 A i fEHF string X SLRY 771 8 R AshAR S RE) C- AR F /B, M0 charr 358 R LM E %
ACHR- IR P, TIATAELE begin () \ data O FD c_ser() #R I RIRERGIEEE, (RIEEIE I 3 MRS
FAIG M BB REAE) CRAREE L.

I i AL basic_string FRHRK 11 6 A~ H3E R 800 1 MTHRRE

explicit basic_stringiconst Allocators a = ARllocater{));
basic_stringlconst charT* s, const Allocators& a = Allocator{));

hasic_string(const basic_stringé str, size_type pos = 0,
zize _type n = npos, const Allocatord a = Allocatori)l;

basic_string{const charT* s, size type n,
const Allocators a = Allocatoridi;

basic_string(size_type n, charT c, const Allocatoré a = Allocator{)};

template<class Inputlterator>
basic_stringilnputlterator begin, Inputlterator end,
const Allocatoré a = Allocator{));

“basic string():

X6 MEREER 1 D FEXRENSH.

const Allocators a = Allocator()

Allocator B - BN TFHY allocator KRR 2HE, Allocator ) XA RMBAMIERE. FH,
(ERRAMEILT ., 5IE R BeSHE allocator X REEK AN, EENIER AL LRER allocator XTH A4
LA, T 4 B AT AR e PR A

F2.14 MEAESEE
BLAHE R B R R R,

explicit Basic_string (consr Bllocators a = Allocator(l) i

W, B allocator RNBABH, I EMMERMRIBEFERHH.

string bean:
witring theory:

EHiERBEERE, BEETENXE:

® data() R R — T iget, ATLUgiIRE L 0.

& size() FriZii 0.

®  capacity ) (5 MR R il E 1.

¥f data () BV EBRIEL TS s 5. B— 4R HEE®E sot0 BN,
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F22 ERAMBEMGEER

A4 B2 () B 6 A A BB R string BB MIERIL Y — A C-RB TR S NWERBHEIURE, B
HksbH charT JAMLBIEAR A charT #4A:

basic_string (const charT* s, comst Allocatoré a = Allocator({})

i s BRI TR, s R waitslength O FERT s IHAMEA (3R4F s TREATH).
@b, Nl

string toast ("Here's looking at you. kid, "1

8GR 1077 F R G oast FF R . char RN waits:length ) HEWERATFEFTRHERSH
EZ 0 AN

EREREEARE, SFETERXER:

® daa O JEEE MMEH, ZIBHIERMEH s T BERFE TR,

o size () FHEEFBIHES T trains:length O #IfE.

® capacity O LB AN EDET size () HE.

F2.3 {EALSEEHRMIEEN

15 FH & 53 B EH A3 ¥R MO E IR AR T A C-PURS - T s 00 — SR - SR WISRAE string A1 B AW BB X
b, MR R E T RERS (D charT BALAY— & 0 R¥I4R 1L charT B{44k:

basic_string {const char®™ s. size rype n. const Allocatoré a = Allocatori)):

AR PR MR s IR AR A o N FRERIBRERN R, EEE, WR s EENFRELT
W R B AN R e KT s BKHE, ZHREREREFTRREEBATATAES chaT 23
i dE g1

EHE RMEK s Mg R FEIRE, R n<npos (npos — 1T EERE R, ERFHBURALSHSR
AGEBED. G BT npos. EHBEREIESIR 1 out_of_range BE (T n MR size type, M
npos #2 size_type MIB K{H, Bk » FEEXT npos); FW, FEiZHEHHHAAE, BEETENRER:

data O FriEiB Il Mg, ZIEEHE RERA s MRIZHE—T T E.

stze () K iKR Al n.

capacity ) AR AN EDHTF size() BIfE.

F2.4 SHEER
HHRERERE T 2 FRAEN SR

basic_string fconst basic_strings str, size_type pos = . size type n = npos.
const Allocators a = Allocator(td:
AT R % oR o R DR — 1 basic_string 2%, FH ZS WAL B 1% swing 2.
string mel ("I'm ok! ")
string ida (mel) ;
Hrp, ida ¥ met BERF R BEIE,
BB pos IEETHEFHEPHLE, X6 B F 45317 5 $:
string att {"Telephons home. ™) .
string et tatt. 49

A ERSM0 TR, Bk, E 4 RFFp. BiLl, et AEILA “Telephone home”.
RINTEZH 2 IREBEIINBAFTERE, B THAE):

string att {"Telephone home. ™)1
string pt fatt, 4. 51

R pt EAL A T F “Telephone™. Rid, ZMERBTFREBHEFLTSHERE,. i, THSED.

string pt tatt. 4, 2001
BHEBR RS, B, ZHEREEREHOFEEEEST n 8 strsize ) -pos PEPG—1~,
R ER pos TR T sirsize(), R, WEEIPWHRELALTFREFED. WRER
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FAR bt %M R HOE S 1R out_of_range BE : H I, Z#iE ® B JS  copy_len # & n fl sisize () -pos
A AN, RTEGE RN E R

o dara O FELIRE)- R FHE s BIEH, ZFEHFBRAS copy len ML E, ZELERM sr 0
pos {7 )T 4 & Bhm E B8,

® size (O A HHRIS) copy_len.

& capacity () FEEIR BN T size () KHE.

F25 {EFR—1FHE n 1814 RMEEN
E0T A FE0 a0 R A S 2 MG — Nl e A ¢ AR string MR

basic string (size_type n. charT c. const Allecators a = Allocator{))

MR ER n<npos. MR n BT npos, 0 R HHE 51K out_of_range ¥ TN, ZEWEEL

o data () SEEIEN] AR R U EREH, EFEEH 0 MLEAR,. HfETEN
fEf R c.

® size() /iLigIA| n.

® capacity () HiEEIRI A T size () 94,

F26 fERXBEEGEEY
P el ff Ry i R O A FRE IR BB SO STL-RUR X 1]

template<class Inputiterators
basic_string {Inputlterator begin. Inputlterator end.
conat Allocators a = Allocator{})):

begin XA AE TR PELHNE AR end FAEL SR — L ENSE.

XA HERAR A TR . FIFSE STL 58

char cole(40] = "0id King Cole was a merry old soul. ™

string title (cole + 4, cole + 8);

vector<char> input:

char ¢h:

while fcin.get (¢h? && ch 1= 'yn')

input.push back tchl;

string str_input tinput.begin{y. input.end() )

Q0 MIHIOF . Inputlterator PIZ AN const char *: 708 R BT, Inputlterator BYASEI %
vector<char>: : iterator.

N SRR, BEA TRMXER:

o data() JIIKRIl MERFHERB-NTRNEH, ZETSREITEHR Hbegin, end)
P 0 EE R

®  size ) FLIRIA begin B end ZRMPES (SEREEEN, {5 FHA0RAr 03 %0 BAELRT BB RIN K
BRI,

& capacity () Jy IR E-- DA AN F size() B{E.

F27 AERC

SRR TRBNE, MERATENNE. ASEFRKERAE. B F2 AT —R5REAS
W Aidie

®F2 — RS NGEXNANE
H t H
void resize (size_typen) R n=npos. B518 out_of range B¥: BN, 57 SRR D n: IR n<size(),
MAE R IR wosize (), WIHER charT (0) PMEHIKTEERSR
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L%

A it i3 H
. void resize (size_typen. charT ¢ W wenpos. HHIR on_of_range B%: BW, HFHEKHEINN n: R n<size(),
WERFHR: mE resize(). WEALE c RETHH
void reserve (size_type res_arg = 0) # capacity ) WB R AT HET res_arg. BT EXH EFHTEEETE. BLLIAVHISIA,

AL T
yoid clear () B FHHPHEANLER
bool empty () const 1R size () ==0, WIRME] rue

F.3 FHEHR

A 4 BT LA & AT, B e k)RR, BAEMAEAER atQ ik,
reference operator[] (size type pos) :

const_reference operator(] (size type pos! const:

reference at (size type n):

const_reference at {size type n) const:

B4 operatoe| 1O AR EB RS ERAEAXRTERNHTHRNTE, TATRERENE. -4
opetator[ ) () Ji¥ED[F] 1~ const %, REEH TR EM:

string word t"rack™) :

cout << word{0]: / display the t

word[3) = 't ff overwrite the k with a t

const ward t"garlic™t :

mout <o ward[2]: £f digplay the r

at) ALt r vy zhae, MRESIREN RS HIR M.

string word ("rack"} .

cout << word.at (00 // display the ¢

FAET (BRAREEHSP): atQ ERIFIARNE, E pos>=size (), #¥31% out_of range B¥ . pos
RIARY size_type. REFSH, Bt pos MHETEE M ; T operator] 1) FEARBTHRRE, Fit,
# pos>=size (), MIHAT A5 B FH#ER (IR pos= =size ()}, const KEAMEEFE ZHFHIENE).

Wk, oRMER RN (ERat). BB HITEE (WAKEARFR) 2SR,

WAy PIERRRY. TEFERSRTHRNTERS:

basic_string substr (size type pos = 0. size type n = npos) const:

TR AR — AR pos TR, BE # MFHF (REFHBEH GBM. Fin, FHOR
{153 pet #MfifE A “donkey ™

string message |"Maybe the donkey will learn ko sing. ")
string pel tmessage.substr {10, £ ) ¢

F.a 0 BRARE

19 3 B TALMAT v

basic_stringé operator= iconst basic_strings str)

basic_stringk operators tconst charT® s):

bazic_strings operaccr= (charT o :

WM 1 string SRS BIRIER C FUSKT SRS sring MR, B
2 AT siing 2R HIL. T8RRI Behy

slring name § "George Wash™) :

string pres. veesp. source:

pres = name:
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veep = "Road Runner™:
source = 'X*;

F5 FHERE

string RIEHCT 6 MRRRH. RO BEEEH 4 MR THEERAFERN.
F5.1 findO &)
find O f7 B AY G |

size type find (const basic_strings str., size type pos = 0) const:
size_type find iconst charT* 5. size type pos = 0 const:

size _type find (const charT® s, size type pos. size _type n) const:
size_type find (charT ¢. size_type pos = () const:

FAIRE] s EAAMR DB -RHBA ARG R . BEM pos TR, MBERERETENS, B
R Pl npos.

FImEE MEFHPERFTHS “hat” P RELH:

string longer ("That iz a funny hat. ") ;

string shorter {"hat"™) ;

size_type locl = longer.find {shorter) : // sets locl to 1

size_type loc? = longer.find (shorter. locl + 1} // sets loc2 to 16

T8 T RREHQMGLE 2 TG (That hita), ERERFNE—/ hat & FTEHBRE. EMR
B& %M. u[{EH string: npos {H:
if tlocl == strimng::npos)
cout << "Hol Foundin™:
B ONTEREARER TE, PTEERATFEFRATAR string W RIER T F5 .
size type locd = longer.find ("is"} fisets loc3d to §

BN RMARK LI, FIERERERE s 0981 » M FH. X5 basic_string (const charT
*5, size_type n) MRS, RENHPIHMFEAES MR find ) 1Y swing §ﬁ[ﬁ’]3&%m%*ﬂn #l
o, FEAAEEE TERFE “fun’

size_type locd = longer.find {“funds®. 3): /isets locd to 10
RWANTEMDRESE-- MR, FEIEFA - FRHUALR sting TR ER TR S:
size type loch = longer.find (*a'l /isets loch to 2

F5.2 rind() &5
find O iR A F

size_Lype rfind (const basic_stringd str. size_type pos = npos) const;

size type riind iconst charT* & size type pos = npos) const:

slze_type rfind (const charT* s, size_type pos, size_type n) const:

size_type rfind tcharT ¢, size type pos = npos) const:

X EAN fnd O T THEFRBMU, REEIMREESRE - RIS, ZaReT
pos 2B (&4& pos). MBREHKE, ZHEHEE npos.

FRBABAFHBFRBFHERFFHS “hat” HULE:

string longer {"That iz a funny hat, ")

string shorter ("hat®) ;

size type locl = longer.cfind (shorter) /7 sets locl to 16
size_type locZ = longer,rfind {shorter. locl - 1) : // sets locZ to 1

F.5.3 find_first_of (} &5}
find_first_of ) FFidmAin F .

size type find first_of (const basic strings str, size_type pos = 0) const:
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size type find first_of (const charT* s. size_type pos. size_type n) consts
size_type find first_of (const charT* s. size type pos = () const;
size type find first_of (charT c. size type pos = 0) const:

B AN find O R TAETHEM, FAEENTREERISTENDR, MEARFFEFSD
B E T IR AL B .

string lenger {"That is a funny hat. ") :

string shorver ("fluke®) :

size type locl = longer.find first of (shorter) : 7/ sets locl to 10
size type loc2 = longer.find first of {("fat™) : /{ sets locZ to 2

{1 longer '}, B HILK fluke P OFHR funny DE L TE KB ILRD fat REIFEFR That P a.
F.5.4 find_last_of ) &%
find_last_of ) kM BER I T

size_type find_last_of {const basic_string: str,

size type pos = ppos! Consts
size type find_last_of tconst charT*® s. size type pos. size type n} const:
zize_type find_last_of {const charT* s, size type pos = npos) consty
size_type find last_of (charT ¢. size type pos = npos) const:

XL F T SR efind O AR TR RN, RTENFRSRENTES S, MEFERTFEHSF
M7 HFHRMRENE.
FERCHE M ET SRR HETEE “hat” 0 “any” DERES HILKAR:

string longer ("That is a funny hat. ") :

string shorter ("hat"? :

size_type locl = longer.find_last_of (shorter} : // sets locl to 18
size_type loc2 = longer.find last of ("any") : £/ osets losZ to 17

¥ longer f|', B (LBLHI hat FEYF R ba PHY ¢, MRS HIRRY any S HFEER hat P& 4.
F5.5 find_first_not_of ) &%
find_first_not_of (} HEMIREINF.

size type find_first not_of {const basic strings str.

size type pos = 0) const:
size_type find_first not_of feconst charT* =, size type pos,

size_type nl const:
size_type find first_not_of (const charT* s. size_type pos = 0) const:
size_type find _first_not_of (charT ¢, size_type pos = 0) const:
I gy e X find_first_of () J7IAR T4 AL it EATREE AR T FFHETNEH.
PRSI 7 5F D B N BT “This” 1 “Thateh” PRIFH:
string longer ("That is a funny hat. "J:
string shorter (“This") :
size_type locl = longer.find_first_not_of (shorterd:  // sets locl to 2
size_type loc2 = longer.find_first_not_of ("Thatch™): // sets loc2 to 4

it longer 11, That "Hifj a &% --47E This PREHMOTH, 17158 longer PRB— ) TIHEE—
#4175 Thateh B ELM F 7.

F5.8 find_last_not_of ) &%
find_last_not_of () FiERMIERIMF .

size_type find_last_not_of {const basic _strings str.
size_type pos = npos) const:
size type find_last_not_of (const charT* 3. size_type pos,
size type nl const:
size_type find_last_not_of {const charf* 5. size type pos = npos) const;
size_type find_last_not_of icharT ¢, size type pos = npos) const:

IXRET5 i SRR find_last_of O HEMI T HAABE. AR EIHORNERE — M REET RSP N
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B R
FRIGRFVE FH RN A RS - NRARBE “That” FHRFH:
string longer ("That is a Eunny hat, ")
string shorter ("That. ") :
size_type locl = longer.find_last_not_of {shorter) : /i sets locl to 15
size type loc? = longer.find_last_not_of (shorter. 10) : // sets loc2 to 10

{C longer 4, BEMTHRREERG - MRE HE shorter PRITFF, 7 longer FH S hi) f R EDI
B 108, BFE- %A BMA shorter PHIFF -

F.6 I I FIoEmEK

string RO T H P I 2 DT RHBHNFENER. FHRHTENRE:

int compare {const basic_stringé str) const:

int compare {size_type post. size_type nl.

const basic strings str) const:
int compare (size_type posl- size_type nl.
const basic stringé str.
size_type pos2. size type n2) const:
int compare (const charT* s) const:
int compare (size _type posl: size_type nl.
canst charT* 5. size type n2 = npos) const:

XL A traitscompare O B iz, BEERAATFEH RN FTHEYE LM, WRRE taits: :
compare ) RALMMIT, -4 FH B FE - AFHEZM, ME~PTEEER N F 0 M WA
M FRFRME, WEHERE 0, AR - FHEETE-ANFRBNER, WEHER KT 0
FHE. REROTHEMIERY SRENFHSEMER, WRENFHFEHETRENF RN,

string sl ("bellflower"} .

string z2 ["bell“}oz )

string 53 ("cat")

int al3 = sl.compare (s3): // ald is < O

int al? = sl.compare (s2}; // al? is» 0

B/ONFENE—AITEAN. AT E#RTRERN,. RERE - FHFRPMALE posl FFHEM a1 A
T

FRIMEFSFHS 51 AT 4 M FHRTHSE 2 FTHE.

string sl ("bellflower™) :

string 2 ("bell") .

int a2 = sl.compare (0. 4, 527 . // a2 is O

BOATENEE--PHEMM, ATEFRABE—AFRHEDM posl SLBFHN ol MFRME_4F11H
P pos2 (LB TFAAI n2 DFFEEATHR. Fitn, TEEIE AR stout ET out 0 about 7P out T HLE:

string sti ("atout boar") :

=tring st2 ("mad about ewe") .

int a3 = stl.compare (2. 3. s£2, 6. 31 : // a3 is 0

B SR N ERE AT AR R SET AR sving W RIEAB A FRHS.

BIATEERIDAFEML, FTEH—AFRBRATIRL string HEENBE ) F/#,

AE A% 01 ELAR BB AR N 00 RIBIE T

operator==4{)

operator<{}

operator<={(})

operator> ()

operatorr={}

operator!={}

B MRIFHABEER, 2 sming B 5 string W RFITILE . 45 string W R 5 F 0 BEABITH
B BYRBHAY string M RBITHE. ETIRERE compare O FiEE XK, BIIRET —HERTH
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A AR LA A
F.7 FHEBEAFE

string REOL T 200 MEL PRSP TE, KPEXSREMEKBNERE A, BIATAT string
R, FHEBM. RAFRIERIEK M.,

F7.1 BTiBnEma s

LU A R =8 F S 8 append O T — M FHBENNE A FHRHGE. mRBDINFHF
IO ) die NP R, H6 51K length_error B . +=IRE R BB AEM I string X% . FHBBUHS R F
T M2 steing 6H 0 55 I

basic_strings operator+= (const basic_stringg strl :

hasic stringd operator+= (const charT*® s):

hasic stringé operator+= LcharT ¢l

append () /L W HBER IS string SR F AP MA R AN FHIE M string X FHSE. st @it
o WG RGBT R, RE BT IREXE, EATLLUBIN sting XS —#5. BiIiEEEEAT
RIS LA 75, AILUBMTF SN 382, BNFRPORAEEESEEESHETRNE P4 %
. Pl i append O FiEf R R,

bazic_strings append tconst basic_strings strh

basic stringé append fconst bagic_stringé str. size Lype pos.

size type nk
template<class Inputlterators
basic_stringé append (InputIterator first. Inputlterator last):

basic stringd append tconst charT* sk

basie_stringd append ‘const charT* s. size_type nh

frasic stringé append (size type n. charT cd // append n copies of ¢

P 1A A LA A f

alring Test ["The"]

tesl.append ("ory"} . // test is "Theory”

test.append ¢3, ') o /f test s "Theory!!! ¢

operator+ ) MBWE, LUBREHRTHE. ZEERRTBENFETSE, MR FHFFE,
SRR R R LD P IR MEE — T E AR EE RN, MR RRARN, TV
i string A/ BH string X% . steing WRMFHREE . FRAMAN string AR string HEBDFEHURF
Tl string 2F S8 FHiE —BH T

string stl {"red™) ;

string st2 (Mrain™) .

string st3 = stl + “"uce™ // st3 is "reduce"

string std = "' o+ osr2; // std i "train®

sbring st5 = srl 4+ scl: AF sth is "redrain"

F7.2 HittWREAZ

B T R ARMRITIR IR P 4, string HAERMET assign O Wk, B EEEMEHENTHE. SREMH
P M ¢ FE LR 5 T SURR S suring MR TEE &M assign() Hikp B,
basic_stringk assign (const basic stringsh
Besin sirings assion tconst basic_stringé str, size type pos.
size_type nk
basic_stringé assign ‘const charT* s. size type nk
basic_stringé assign tconst charT® sh
basic stringé assign (size type n. charT ¢X // assian n copies of ¢
template<class Inputlterator>
bazic_stringd assign {Inputlterator first, InputIterator last):
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PRI T
string test:
string ztufif ("aet tubs clones ducks") :

test.assign istuff. 1. 5} J/ test is "et tu"
test.assign (6, "§7 ) ; f test is "RHERAEC
F73 EAFRZE

insert () 7 (47 GRS I string M5 . FH R B S LAF RAEA B string W& b XD AL append
TR, RETEEY MEEBAMENSY, RSHOLERNE, BRSNS, RIRGEE
MBI A SR . LR A RIRE MEREHNTITENSIE. W posl X T AREGBRER, &
# pos2 #IE T EBANMFERLER, HHEE31E out of range BE. MBEBINFERBKTRALE,
% SR 51K tength_error 8. THREH insert) FiEER,

basic_stringé insert {size type posl. const basic_strings strh
basic_strings insert tsize type posl. const basic_strings str,
size_type posZ. size type nh

basic_strings insert {size_type pos. const charT® 5, size type nk
basic_strings insert (size_type pos, const charT* sh
basic stringé ingert (size_type pos. size_type n» charT ch
1terator ingert titérator p. charT ¢ = charTi) ks
void insert (iterator p. size_type n. charT ch
template<class Inputlteraters

void insert literator p, InputlIterator first, Inputlterator last);
iy, RIS EFE “former” FRFEBIHEAZ] “The banker.” o b FIFTHE:
string st3 {"The banker. " ;
std.insert 14, "former "1

6N OGRS PR “walized” CTEIE!L ERE 9 TFH) {EAF “The former banker.” £5BH)]
a5 i
st3.insert (std.size()- 1. * waltzed! “. 8):

F7.4 WEAE
erase () ST I B F 7, HIRRINF -

basic_strings erase {size type pos = 0. size type n = npos} :
iterator erase (iterator position) :
iterator erase literator firat, iterator last)

PN pos R EFFEG, WBE n MFEBMBRBFEHBRE. B RO MR B
TR WBPHRREF - RIERE: MBRAERELMTE. MEER end() . 5 =% BB X 16] [ first.
last) *PIITRE, HIA first CRUEY B last CREIE) ZIMIER: TEESE —MEME, ZsfeatiEn
R TMEMER T ERTR -,

F75 MWmAzE

1HRb replace O ik #iniE T ES MM ER B EA NPT BRMAAE. TUERGEENEERED
BRI RIACHE E MRS MBPIARTLLR string M. FHBESA, BTLUAREEANEA L
Blo x5 AT 8l siring MM, TR ERGEES (ERL SRR st
AR BN, THR A replace () b E M,
basic_stringé replace (size type posl. size_type nl. const basic_stringé strl;
hagic_stringé replace (size type posl, size type nl, const basic_strings str,
size Lype pos2. size type n2h
basic stringk replace (size type pos. zize_type nl. const charl" s.
size_type n2k
basic_stringi replace tsize type pos. sizé_type nl. const charf* sh
basic_strings replace (size_type pos. size_type nl, size_type n2. charT ol
basic_stringd replace literator il, iterator i2. const basic_stringé strl:
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basic_string& replace (iterator il. iterator i2, const charT* 3, size type nh
basic_stringé replace \iterator il, iLerator i2. const charT* sk
basic_stringé replace titerator il. iterator i2,
size_type n, charT ¢k
template<class Inputlterator>
basic_strings replace (iterator il. iterator iZ.
Inputlterator jl. Inputlterator j2J;
bR AT
string test ("Take a right turn at Main Street, ™),
test.replace 7. 5. "left”) ; // replace right with left
R, JGTTLLAF find O 3R M B replace () PEBHIME:
atripng 81 = ‘old";!
string s2 = 'mature’;
strang 83 = 'The old man and the sea';
string::size_type pos = 53.findisl);
if fpos != slring::pnpos)
s).replaceipos, sl.sizet), s2);

3B ALA44E old B8R %y mature .,
F76 HEBHENFE: copy()H swap()
copy () Ji ¥4 string RSB HP ) —BAEHB e 2T B KA.

size_type copy {charT* 3. size_type n. size_type pos = 0) const:

e, s tHIA HAS B, ¢ REEHIOFHR, pos M string S REHAMBRAFLEH. RHhg—
FLELT B, HEIEHIT o DFIFRENS string A RAOBE— AL REEEIEHMNFRER, SR
BNPE AR, e EF R ARRERENKERTREFEEHMAE.

EB5: copy OF R mPFAFH, LREEIRMEAKERATRS,
swap O LR -8 B oAl A B AT A siing SR AN E:

vold swap (basic string<charT. traits, Allocator>k} :
F.8 & Foim/\

string R T <BRfFFR DT string W, ZBRIERIRIA istream WRATZIH, BT IPHER:

string claim ('The string class has many features. ') :

cout << clalm << endl;

string R T>>BfF 7, HEREMESAEARN TS,

string whaos

cin »» whoy

Blik Pl TS AT EFRRBRTETHE. BARKE (FanEYRATER
Bkl X charT FoRmaRys.

{11 gedine () i 8, 3 -MAIERMWT,

template<class charT. class traits. class allocator>

basic_istream<charT. traits>& getline (basic_istream<charT. traits>& is.

basic_string<charT. traits, Allocator>i str. chart delimh

KA BN is FETFRHEANPIFRE s P, BIBIE RER delim. ik THBREERET
TEARE KA. delim F AP HER (ARARTI), BREEE. B MRAREB=128, [
I AE AT AT CCE T X)), WA R delim:

string strl. str2:

getline {cin. strlh £ read to end-of-line
getline fein. strd, ', '3 // read to period



MiFE G STLHZEEY

PP BOE STL) SA4RGBARSENARER, SlTERRHY (TR THLNEHEERNT
frgcEy Boik O PERSERERELSD RBEEERE. FHRBRIEEN STL A —EH TR (nid
WREEE 16 3. i, AERREE TS BEERY.

G.1 FIABHBEBFEK R

BB AGE X T X G . SIHERE, ERXAEP, x AERED, W vector<int>: T HFHEEFS
Ry, @i, € GO P ENEHIEEET A X

%*G.1 AREEMEN LD
r o &

xvalue-fype T WEER
w::reference T&
x::const_reference const T &
X:iterator 150 T REAERERL ThE THER
x::const_iterator 8% const T #YiS{L 8. ITH Y const T +4H1LL
xdifferent_type W FRART SR AERHTSER, nRSHEmE
xosize_type K1 RER size_type WLLEFHIBH SMEHE. NERAMN FE

Hids KAENI eypedef Wi SUXHERE DL, PTG IXSE A RIR S HE LA S8, Fl0, TRERABERTER
Ao 3G sing A HAE R E PAIE D “bonus” B “bogus”, LURFNAE AR AR R EEEE,
vector<string» input;
string temp:
while fcin »» temp 4k temp '= “guic"?
tnput.,push_back ¢ temp b
vector<string>::iterator want=
find linpub.beginiy. input.end{}. string | "bonus"}:
if twant '= input.end{})
[
vector<stringr:reference r = ¥want:
r o= "bogus";

|

IRACHAE » A MR (want K IBE) input RS . B, BLERTEMOET, TLHRT P
HEFE AR

vactor<dstringrrivalus_type =1 = input[G]; // a3l is type string

vector<string>::reference s2 = input(1l; // s2 is type string &

RGBS X AW sring 3R, SR inputf01I3E T T 52 NIEH inpwf1)HEI . X THR,
1 e AMEE AR R ) string B840, IR FEATS3 Mg Em .

string sl = input[(}}; /{51 t= type string

sTring & s2 = inputil); {)osd is type string &
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Wi, HATUAEEARAHPEAE G PREZ (A PERNTRNRDETRAN) KR, &
i, BEEE minO WER -NMeRBEBNSIRELSE, FREFSTRHIRE. XERHHFEH
TEALRE P s S P <$RTERY, M AHEA STL min_elemem () #i:, XMEEFHXAREN. HTS
BTHE 2 vector<int>, list<strint>8 deque<double>, HItEEMAHEE 2 H (40 Bag) MIEHRERE
v (AL, Bag M - PMEERER, WREBEEBIL A vector<int>. list<string>BE H i — o8B KL, [
1E. BN BEERIN K const Bag & b. BFPIKE R AK? MABEMMEEY, M Bag:value type. T
. IEXFMEAF, Bag MB MRS, MIFHRALLEE value_type KA LIF 1R KA, 1L
11 typename KRR T RGN, Xk A £ typedef:

vector<strings»::value_type st: f/f vector<string» a defined cldss

typename Bag::value type m: // Bag an as yet undefined type

T LA AR WIEBEER I vector BIRE X, ZEXIRY, valve_type £ typedef; A
T AT X, typename B FIFH, Tib Bag S RIH4, Bagovalue-type 31§ RV E . Xty
IEFESBT Tt X '

template<typename Dag>

typename Bag::value_type min {const Bag & b)
1
typename Bag::const_iterator it:
typename Bag::value type m = *b.begin{):
for it = b.begini{i: it !'= bh.end}: ++it)
if (%t < m)
m= %it;
return m:

I

MR, (@] CUX 0 A BN R
veobor<int> cemperalures:;

/{ input temperature values into the vector
int coldest = min (temperatures}) :

temperatures 2 R H (£ Bag # Wi 5 4 vector<int>, MM typename Bag:value-type ¥l = %
vector<int>z:value_type, SEM ¥ int.

WEH B RBIZ TR ER G2 DRHMRARHERERE. Hh, X BEEER, W vector<int>; ifi
T BAFEATRBPBRY, Win, B, o 85 BEBH X .

® G2 HETEBRMELNSE
Ll T
begir:(} Blul PR G s (e
end () L I LI TR
rhegin () M- R AR I R Ak a8
rend () Blal - FREOE 0 R RR 6 AR 3R
size () R {n) 2 B Y
maxsize () U1 YN
empty () QU A, W e
swap(} Gt b o 8 (TR
W2 PABMACRAR, O&NCEAR. AR MIFEI, WEL e
T at=b |l (a= =h)
< WL o Rl RIEHE & b 2 G, W a<h MM true
» a=b & bea
< a<—b g (axpd
a>=b EM|! (a<h)
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HEV-1RERRECSHERRE N TRER. AREBEE2 R HEFEEBRFRT. CEBLE
HlLEN A8 HBIRNER P AN TTRARN L. FRXMIERT, TR B 5 SR A
IFc Wil WA EREGT 10 DU REHE, B8 -1 FBNE A RRERE - EEBNE 1L AR
A ME A FREHEER AN ES 2. ORFEMERPHOE—EHR, BREXP I EEPHCE
A, WIS A SRR ER .

G2 XKE._ $EEFoHPAFYEH H 1t K R

KHE BEARISTBA FUEL RS, EAEIEAE G TRHRT . B, x RASEE, 0 vector<int>:
TP AR NXEL, fnint: o RERDY X BHE; ¢ 2 type xuvalue_type 8: i Flj RGAIES: 2
Aip REIEACRS: ¢ M g] BOIHEMERT| NS CTLA e iMER*RIER: n & x:size_type BRIMEH.

®G3

AR, ERITUNTIE LT E

7 wh

#® B

ainserl (p. £}

F p ZANHRA 6 BIEFRFHAR - FEEE. THRBRIAER TO., MESTRAMGLN. HTT
KR

ainsert {p. on, 1)

i p ZiirsE A n A 1 WEEBI

ainsen (p. i, j)

fp ZOEALL JIKAAEAE. HHIERIH

aresize (no )

i n=asize (). WK aend .2 fiHEA masize() 4 6 (EABAE N TO . BI7EEH BRnEat,
T RN, W s<asized. WHIERE o0 MLELRRFTT AR

assign (i )

MM DML R B o S0RNE

a.ssign (g, 1)

TR A BB o SHNE. (OBRIMEN TO. BITERE BRIEILN. BT T 288981

aerase (g}

M g HRPL R B - DER ¢ R A RGNS

acrase Cgl. ¢2)

MIEg1. @) R BN IELE, IS RRIEM 2 BURIRMMITE

aclear() Y erase {abegin{}, aend()) %%
a.front () Ele*abegin(} (B -FEE)
a.back (} Bl end () CBFR--4AE)

a.push_back (f}

B AT aend O BUITE

apop_back ()

L3 Y R 4

XG4T TIX3IHFEFIZE (vector, list fl deque) IR EHEHMBE I HL.

£G4 AREFIIELNSG

sk # ® E
a.push_front 11} FrFAFIE M ENHR HE. WY
a.pop_front () MR DaE &, BAFY
aln] B Cabegin()+ n) RE. R
ant ind Bt Cabegin(}+as : WR woasize. W3R out_of range BE SE. B\F
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vector BIMIE {15 E G S R E. b, o & vector 32, » 2 xusize_type Y.

RGS = RAEMTTE
ik B
a.capacity LG A TR R NI N BiRE M R B

areserve (n)

WE e g FATFECE TARNAT. BAERANE, GBFL N0 PICE. WP 2 KT
fE, WEBERHTANIT. W8 s LT amax_size(), %5355 % length_error 55

list BARIEHE & G 6 FIHITEE. Hb, a Wb & list H3: T RAMAEERTAIEE, Wint; + £
PFRA T M (Fj REANIZ{CER: g2 1 p RIXNEE: ¢ M g1 BaTREER S| RIMIXIEE: » & xusize_type
RN R T ERAER STL R, ). BIRIMEN B (TaIE ) BKE.

xGo

List o R 773

B i

&

asphice {p. b}

HEER b MINFB IR o 1, B ENIRE p 20

asplice (p. b, i}

HikmPER b PHTEBHHER M p U E A

asplice ip, b, i 7}

HEErPL, JERANAEBESEE 0 p (TR

aremove (const T& 1)

MERREE o PG HIFTR LR

aremove_if { Predicate pred?

WR i gifmEER e P TERIESE, WG pred (*i) & true BIATTTE (Predicate 2
i EFRNERYHE. ERE IS5 E)

a.unique ()

MR RSN AR EAPRE TR ZIMFHLE

aunique { BinaryPredicate bin_pred)

BHERESR) bin_pred (*i. * (i-1) ) b rue A RAPBRE - LEZSNTFHILE
(BinaryPredicate MR HARLERENR. SRE 155

a.merge (H)

fEANS X s XA<W T, XL BREMMBSF. NREK WP
SHE b FESARHF. We PRCERBET. SHE. Bk by

a.merge (& Compare comp)

HH comp pS M ECH WA RAHE 0 THE o MM EA T WREEK o B0 H hE
EHHRES ARME, WHR o PR AERRANE. A5, BELNT

a.sort()

M <F U R o BEITHRHT

a.sort (Compare comp)

R comp MMERMF R IEE o BITHE

areverse()

BRE o P H KRN R

G.3 set o map &5 H-fe K K

PArES REARRREHFEMRE HH B 2% Key M Compare, XF B %5 BIFKTHI%
AMANEIRITHFR R PR RN X FETHROR SN S (ERCHHENE). BT set A
multiset 738, (AHANRBET A FEREA0E, RULXRFRER G X 88E. 2 F map A multimap 75§, -
MR (RBSET M SRR (RIS Key) MXHE, B%8% paircconst Key, T>.
TR RBN T Al GOk R X B4, € G.7 Pk

RaG7

HBHABRMBNHRD

® oM

#woo®

% key _type

Key. X854
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e 2.4

kA

x 7 key_compare

#wooa

Compare. BLA(T A less<key_type>

x ::value_compare

LW EE B ser B multiset B9 key_compere $HI5], 3 map B multimap 75 88 19 pair<const Key.
T B T HHF 2B

x i mapped-type

T. RERHOEXS «GR'Y map # multimap)

PRI TR G 8 MM . W%, WEHEFEREFFAFAMEZARN: i@y
(equivalent key ) EMERAE (HTEeMiiE], MEFEERRD HRREMRRA. & LFP, X HERH, o &
RUR X RS W8 HERRET (BN sec B map), M a uniq FERDY X HHE. M x
N1 %A cH - (M4 multiset B multimap), W a_eq R EM N X MR, MBIHE—E, 07223148
value_type /S R AL, [ AR M ERBEA, p g2 BRI o L8, s 04q BI5Ham.
nREER T UTRIEICER [¢1. 218 DHREKIXE,  R—D Xovalue_type B CETEER- %), 7 & B

X:key type fff.

&G8

7 Set, Multiset, Map 1 Multimap & X 8974

i s

# ok

akey comp()

B a R A LR R

avalue_compi)

HRiH)- - value_compare %

a_unigansert 7]

U Ya NETAFREXRFOMEN. 5 HEA DB &, 85 BEH - 4 pair<iterator, bool>
fit. WEMLETT AR W bool BITE % true, TN Y false. ierator 3R 28T L5 ¢ MM SR8

a_eqansert 1)

ok o Mkl - i@ AT RIS

ainserl [y 1}

#op (0 W insent O FLIREMNE, oA, DR« BERPE -H7HEE. MYARYE « TEAH
AR R FROCER . AHRA EW. FEITEA . TR EHIT THA, B EMEEE— %
8, RRAENAETENERTOMR

afnsert ti. §

Bl AP AEEAR a P

a.erase (&)

MR o KBTS L R E AR, FELIMRATEYH

aerase (g)

HiBR ¢ SR &

aerase (gl. 42}

M I<mgl. 2PPRIAE

aclear() ' erase Cabegin(), aend()) B
afind (k) BRI, EERSRAXRTS P HEMTE: DRGFRFLZHENEE, NER aend)
acount 14) B T AR T E R R

alower_bound (k)

By - PEIR. BEINBIERE — P ERTERNT & S

a.upper_bound ()

B AR, REBRAR - PRRELNTANAE

aequal_range ¢k}

BB Y alower_bound (B) . B PR N aupper_bound (k) BE %

a.opetator] J()

Ll A3, )RS RRE £ XBAE (R T map B2

G.4 STL &3k

STL 5L (kX4 algorithm #I numeric 3#F) 4R06 T A B BT S A0 R RS N 8. Fs

16 SN, EFMBERSELHE THE 2N S. I, Forwarditerator I FI5H, 25T
&wmmwm%m%ME$=ﬁmmmm?ﬁﬁ.%ﬁﬁ%~+§%—¢§ﬁ#ﬂ@mmﬁmﬁﬁﬁﬁe
CHERHEREIL AR 4 8. B REFIRIF. BXRAFESIERF. HF AR ER LR MR, FA
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Hetl (sequence operation) TH. WECBRERZIENZNABELSH, CIEXTEREDKEETN. &
L Cmutating) BHMEERETUBREROIKRE.

G4.1 M FFIRE

LG9 EESEUFIRERT T RS, TERANHSH, MERREIANHT- K, EEHMTE
AN, bR AL (R, ATRLRY %R, LT EEEMThES, R R SRR RN, W)
WILLY AR A Y

*®G.9 A FIHRME
L ' i
for-each{) # - AR S PR A E R
find () (PP TR R A B R 8
find_if(} AW & RO B e [T LIl
find_end(} A EREE YR NERLRNE. ARSI RS O
find_first_of{} mm:?Wwwﬁﬁ¥m¢5%—¢WNMﬁEEMEEnEﬁﬁmuﬁm%ﬂﬁimmﬁ
adjacent_find () PR P LHARMCREAMNAE. MR EESR S Tk s
count{} 1Py s AR AR R o R 7 B
count_if{) B A R R P R TL AR 8. TUBCR R iy
ristnatch () AREEDE PR - ATRBTHELERLESAE HREERMEHEN TEORLE. KEH
REES IRt A .-
equal () W AR (o R o AR S — A IR D b AR 7 O, MR ] trwe. FRACET o] LU IE RIS R -
U
search () A ERE A S8 - FFINEICARE. TAR = LUE RS, by
sgarch_n() BEE WA CRARMET. HPEOTERSREEIR. RN TN SR S

N i A S I R R R SR . TR R, SRR EER, RSN EREL.
Fugimm -Ff, SRS T RE, MEEMNEIES RS TERBHARR, BE, [fist, last] & (8]
P R M fiest 3 last ( A5 last), HRRMBZHAIRE, THMZANEREBTLRE. i,
W RATEH] equal O et S X M BEEITILE. (EXSBIEENRBB R KM S, 00K ¥ 8 o LR 54
(REZ), BADREXTORENMSE. FE 16 EHEN, WSEEZ - ASROMRRY,
AEHRER 2NN R R (BETURR bool X8, NEEMT false iBE 0, #F true BEIIE
0{d).

b. copy(}

template<class Inputlterator. class Funckion:
Funclion for_each (Inputlterator first, Inputlterator last. Functien f) .

for_each O A R B & /A Tfirst, last]X 18P RIS T %, EHRIEE f,
2, find(}

template<class InputIterator. class T>
InputIterator find {Tnputirerator €irst, Inputlterator last, const Té value) :

IR E, WHET) last.
3. find_if )
template<class Inputlterator. class Pradicates

InputIterator find if (Inputlterator first, Inputlterator last,
Predicate predd:

find if ) AR - MERER, HIERIBIRRfirst, las R B AR H I8 R BT S pred () K4
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A troe FOTE: MRBFIRBZFPOTE, WEHE last.
4, find_end()
template«<class ForwardIteratorl. c¢lass ForwardIteratorZ>
ForwardIterator]l find_end \Forwardlteratorl firstl, Forwardlteratorl lastl.
ForwardlreratorZ first2, ForwardIterator? lastih
template<class ForwardIteratorl, class ForwardIterator?2,
class BinaryPredicate>
ForwardIterator]l find end \ForwardIteratorl firstl. Forwardlteratorl lastl.
ForwardIteratorZ firstZ., ForwardIterator? last2.
BinaryPredicate pred):
find_end () s BURIN k1038, ik (REBIRIA(first], last])IX 8] v B 5 A S5 [ first2, last2)IX AN A
FILRITRINGE AN B -PREFEHERENN= =R T E, AR EA TN SR
O % pred K ILH GH . WAREH, WHR pred (%itl, *i2> wue, W) it] #i2 Hrhy T EHELA. MB
HATIREGIRCNI G &, WP T ERIE AT Tastl
5. find_first_of{}
template<class Forwardlteratorl. class Forwarditerator?>
ForwardIteratorl find first of {
ForwardIteratorl firstl. ForwardIteratorl lastl,
ForwardIterator2 first2. Forwardlterator? last2);
template<class ForwardIteratorl. class Forwardlterator?.
class BinaryPredicate>
Forwarditeratorl find_first of {
ForwardIteratorl firstl. Forwarditeratorl lastl.
ForwardIterator? first?. Forwardlterator? last?,
BinaryPredicate predh
find_first_of O RBUR ]~ N EAHER, 2B 188X 18] first1, last])H 8~ S(first2, last2)[X (@
LR RILARIT S, B PROR IR R = =P 0 TR MATILE: SRR B R - ol S
% pred KLH iR, BREE, WFpred (*ith, H2) H true, B itl M i HE0H TR RILAR. R
BAHBIXHANICE, Wi TEEER lastl,
6. adjacent_{find (}
template<class Forwardlkerators>
ForwardIterator adjacent_find {(ForwardIterator first, ForwardIterator last):
template<class Forwardlterator. class BinaryPredicates

ForwardIterator adjacent find (Forwardlterator first. ForwardIterator last,
BinaryPredicate predh

adjacent_find () SR BRI — ML IEE, FISRBHE M first], last)F A 384 53 5 T by 7E R ITE
SOH. WRBHKBAHMTE, OHEET last. F—PHEE A H 2R M= =1 RERN T EHTHS. 8
IRAERL G BN % pred RUCE LK. MBRE, R pred (*itl, *2) Htrue, W it B i2
1R IR () G 3 AL DU WG .

7. count ()

template<class Inputlterator. class Tx

iterator traits<Inputlterators: :difference type count {
InputIterator first, Inpetlterator lask, const Té value):

count O B ER [ first, last)IX {aleh 5 value ILACHY T E M . WHEMAT N, 180 HERN= ~
BAFRE, BRI ARR, R USRS R I TR,

§. count_if(}

template<class Inputlterator. class Predicates

J'terator__traits‘f{lnputIterator)::difference_type count if

InputIterator first. Inputlterator last, Predicate predl;

count if (} R BUE B[ first, lasOiX A M TERE, BIH HAE G2 BE RS BT % pred B, J5 8

LWL % true.

9. mismatch ()
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template<class Imputlteratorl. class Inputlteratoris

pair<Inputiteratorl. TnrputIteratord> mismatch (InputIteratorl firstl.
InputIteratorl lasztl. Inputlterator? first2h

template<class Inputlteratorl. class Inputlterator2. class BinaryPredicate>

pair<Inputlteraterl. Inputlterator2: mismatch (Inputlterateorl firstl.
Inputlteraterl lastl., Inputlterator? firstZz,
BinaryPredicate predl:

£~ mismatch () i6 BLAB A [first) . last DR A S &R E — N5 M firse2 SR R PHEN 2 EALR
Mo #, HEERAS RS, IR AEREMNFHILE. DERFRBFLANESR, WEREY
pair<lastl, first2 + Clast! - first]) >, B—MREEH= =R ERRIRXLRER; BAIMRESER
JOWTF PR MO B pred RELEICE. WHER R, WIE pred (*itl, *it2) X false. Wil # i2 FBRIH T
EAMLE.

10. equal )

template<ciass Inputlteratorl. class Inputlteratorls

baol equal {Inputlteratorl firsel. Inpuclteracorl lascl,

Inputlterator? fixst2h
template<class Inputlteratorl. class Inputlterator?, class BinaryPredicates

booal equal (Inputlteratorl firstl. Inputlteratorl lasti.
InputIterator? firstZ., BinaryFredicate predhs

WR(first], lastDX EPEFDTLEEBSLL fiest2 FHEEFIFRETELR, M equal O HEBOEE
true, TR false. HE—MREAMEAERDM= =0T RN T EHTIHE, B MREMEHT T
IR R pred R TCR. B, WR pred (*itl, *it2) K true, W itl 0 it2 I A #Y75 F R
B -

I1. search{}

template<class Forwardlteratorl. class ForwardTterator?s»

Forwardlteratorl search {Forwarditeratorl firstl, ForwardIteratorl lastl,

ForwardIterator2 first2, Forwardlterator? last2);
template<class ForwardItegatorl. class ForwardItarater?.
class BinaryPredicate>
ForwardIteratorl search {ForwardIteratorl firstl., Forwarditeratorl lastl,
ForwardIterator? first2, Forwardlterator? last?,
BinaryPredicate predk

search ) EAE[first], last )X ] PIBEE— 1 Sifirst2, last2)[X (A -hAAR I FF SITL AR IS5, AR
HIRFIRBERFR, WEE lastl. B MEFEAERERN= =REFRY TESTHE: FoMERR
M-S B3N R pred RLLBTE. BRE R, MR pred (Mitl, *i2) X orue, B it M iR EEHTE
RUCAZE,

12. search_n()

template<class Forwardlterator, class Size. class T>

ForwardIterator search_n (Forwardlterator first, Forwardlterator last.

Size count. const T§ valueld
template<class Forwardlterator, class Size, class T, class BinaryPredicate>
ForwardIterator search_n (Forwardlterator first, ForwardIterator last.
Size count, const T& value, BinaryPredicate pred):

search_n () R EE[first]» lastl) KEFERE 15 count ) value ARNFFILENFF; MBRH
KENZHOFF, WP lastl. B—MEEBRAEEBN= <RIEFRY TEBITIHE: BoAMSEER
CTEHTE B R pred KELERTTR. BARB, WR pred (Fitl, *i2) 3 true, W itl A2 FMTEL
VLACH).

G4.2 #MXRTIRIE

# G0 HEHAFIIRFHITT S8, HPGFHEYR, MESBROATMT —%. BEHT
BERHANES, HPRARY. F, TFUMEIEE, UTHREROIE, MENESRRES R,
JRILLT R
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% G.10 R S RIE
W W H# bo
copy () oAb EEHBEREREN{TR

copy_backward ()

D RIRE R G E B EEE R R, BRI ARRZ RS, S RETET

swap ()

b S NI A A R A L 1]

swap_ranges ()

o 6 A G il bt B R 0 B

iter_swap()

S TA 4 BRI S A R 7 B

transform () BRABMBHTRAPHE - PR EEM SR EE . HHEEAREHE S RN
IE) B e fir &
replace () Hiwoh AR R T i

BN TR AR R BN BRI rue, RIFEINS D EDRERIK R S MRIEEH

replace_if{)

teplace_copy i}

R B DR, ER] B A BRI A S S

__teplace_copy ()

# P ERB G NEE, SR I R R R &) rue B EME

fill{)

HE i A RN

il _n()

i TS CEREY ME

penerate ()

KPPkt il & AL BAEEE. ERBRE - TEEIMN2EAEN SR

generate_n()

HECMM ARG e - E DR BREEE. ERER -DPTREZENSRMHNNS

remove ()

BB b AR AR BTT ). RGN AEER, ki BRI a4

resnove_if()

HW TR rue M DUR) BRGNS IR, B RR M A BN IR

remeve_copy ()

ML RT3 & D R A I L &t g 1 E e e [

remove_copy ()

H AR R R BB - R A, B S 2R RS SOEM true MR

unigue ()

HBC A P T 2k & T AISLG GRS S - 1 i

unique_copy ()

¥ PO E ERME S - RES . FEFNEE MR A RARRS RS- A E

reverse ()

B Y AR RTE VIR

reverse copyl)

T B MR - )Y O 3 B B - e

rolate()

HIA L BRI, FELRAR

rotate_copy ()

LLBESC LR X () 40 0 38 8 RS 4 R i

random_shuffle()

EHLER I AR R PR E

panition ()

AL B R O B BT YT O R AR L S MO R AR B

stable_partition{)

FHHALHT TR BT LR R TR SRR SR TR, SA0 L T RNEE R
R A

PSSR SIT S8R, P B BAFHKEE, AEMNENKE. Fo
U ER400, AR RIS T KT, M AR B B n B TR M0, B, [first, lasyK I35
A first B last CANEIR tas). (O SHABNBRHREHONR, RLRIN BT LR, BTURT
XSO S 208 16 BAGAN, WERBE -1 EENHRER, —AWsRBEZRISRN,
AHERE CREOTLAAR bool B, NEEM T false K[ 0, F trve BEFE 0 8. B, Fwsd 16 B
#in,  LRBHEER BN, MOoTRRNREZHISH,

1. copyl()

template<class Input Tterater. class Outputlterators
Sutputiterator copy (Inputlterator first. Inputlterator last.

CutputIterator resuleh

copy O WK (first, last)l4 &) i) 70 % 8 HIB) X Flfresult, result + (last - first) I, R[] result + (last
- fiest), MMRE B EHBINAS A EEEOSAE. HRBRER result A4 Fhirst, st ES, Hak
PPN T Wi AREF: -
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2. copy_backward ()

template<class Bidirectionallteratorl. ¢lass Bidirectionallterator2>

Bidirectionallterator? copy_backward (Bidirectionallteratorl first,
Bidirgcticnallteraterl last, Bidirectionallterator? resultl:

copy_backward ) R ¥H [first, lasRX{EIPHILFE B HIBIX [f)[result - (last - first), result) A, HHIM
last -1 34, BARE BT E result - |, RIE0ERRGE, B first. ZRFORE) result - (last - first),
Vit o) BB B S - - 0 RS T MK A8 .

BRECER result Y T(first, lasOX A i, T BEHI2 WS HET#ETH, i HRRETEES.

3. swap(}

template<class T> vold swap (T& a. T§ bl :
swap () F 800 51 FHG 2 A 6 B P TERB I 17 A5 3k,
4. swap_ranges()
template<class Forwardlteratorl. class ForwardIterator?:»
Forwarditerator? swap ranges i
ForwardIteratorl firstl, Forwardlteratori lastl,
ForwardIterator? first2);

swap_ranges () ol B[ first], last)X AR AHE S M firs2 FFR5R0E 18] ot RE BB 20 e PR RGBS,

5. iter_swap{)

template<class ForwardIteratorl. class Forwardlterator:>

vold iter swap (Forwardlteratorl a. Forwardlterater2 b) .

iter_swap O FRBUKHIE{CBRIEE A B P R E TR,

6. transform{)

template<class Inputlterator, class Outputlterator, class UnaryOperation>

Outputlterator transform {Inputlterator first, Inputlterator last,
Outputlterator result. YnaryOperabtion opl

templare<class Inputiteratorl. ¢lass Inputlterator?, class Ontputlterator,
class BinaryOperation>
tutputlterator transtorm {Inputiteratorl firstl, InpotIteratorl lastl.
Inputlterator2 firstZ, Outputlterator resulk,
BinaryOperation binary oph

#H PRAR mansform O ¥ LRI R op R BI(fiest, las)BEEPETE, F595 5 B PIRES M
result JFAAMIX [E] T 2f Y ATTT K. BBk, *result BB N op (Hirst), fKMLRHE. ZFBRIEE) resuit + (last -
first), O B 5K [T A R .

FBMMAMN transform O ¥ TR ET R op BRI B[first], last] )[R [ERM[first2, last2)lX B B4~ 74
Fo OIREPHERE A result FHAIOR TP 0E, Bk, *result B ER op (Hirstl, *first2), K
LEXKHE, Z MR result + ¢ last - firse), B)) HAFIX [AINGE R,

7. replace()

template<class Forwarditerator, class T

voeld replace (Forwardliterator first, Forwarditerator last.
const Té old_value. const T& new valuek:

replace () ERBo¥F (first. last)P KIFTH old_value $5#: % new_value.
8. replace if()

template<cliass ForwardIterator, class Predicate. class T>
void replace_if (ForwardIterator first, ForwardIterator last.
Predicate pred. const T new_value);

replace_if(} B¥EH new_value ¥ (first, last)X A1 pred (old) % true HIEET old (&,
9. replace copy ()

template<class Inputlterator. class Sutputlterator, class T»
OutputIterator replace_copy (Inputlterator first. Inputlterator last,
DutputIteraror reselt, comst Té old  value, const T& new_ valuedk:

replace_copy () B ¥H(first, las)iX P HITTR EHIFIM result FHEEIKAIS, Tt SHH new value
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AT 411 old_value. iZER¥IEIR] result + (last - first), Bl BFRXIRABERME.
10. replace_copy_if()

template<class Iterator. class Outputlterator. class Predicate. clags T
Outputlterator replace_copy if (Iterator first, Iterator last.
Outputiterator result. Predicate pred, const T§ new_ valuek

replace_copy_if() B FAS[first, last)BX [Aj P ) 7T R ELHIFIM result T B, Rid e @ new_value
{1 pred Coldd by true FIFTH old {H. ZBHEIE T result + (last - first), B B4R A MR RME.
1. fifll{)

template<class Forwardlterator. class T>
vodd f1l1l (ForwardIterator first., ForwardIterator last. const Té wvalue!d .

il () (R B[ first, lashE AP B T E B E R value.
(2. fill_n0

template<class Outputlterator. class Size, class T»
void fill n (Outpurlterator first. Size n. comst T& value)

fill_n O &R#H M firse £7 BT EREGRT » N TCELB R E N valve.

13. generate{)

template<class ForwardIterator. class Generators
woid generate tForwarditerator first. ForwardIterator last, Generator gen) :

generator () SO first, last}X 8 PG P T E B EN genO, Hh gen B~ M ERERRE, B
AHZATH 2. B, gen wTLLR -~ MEE rand () 19384,
14. generator n{)

template<class Qutputlterator. class Size. ¢lass Generator>
vold generate n (Outputlterator first. Size n, Generator gen) :

generator_n () MECIE M first TFERIX APRI n AL REBEE N gen Q. HP, gen B~ MERBRE
B WARZREF 28, $w, gen TTLLRE—MEA rand ) #0954 .

15. remove()

remplate<class ForwardIterator. class T@

ForwardIterator remove (Forwardlterator first, ForwardIteratar last.
const Ta4 valuel)

remove () iR WAMER[first, last) XA BATE Y value BI7LE, HEEAINK ABEILLS. 28
WRBEN, ZEWREFMBRNTENEFGEERE,

EB: OTHAAEY remove O f unique ) BERRER A B, FNZL B8 EERE S RN T
STLEE, BRACANTERENHEESENEE, 04, CMNEE—~ A FHREEEHBRAR, BF, #
M AF AL MBHEELS, Fid, o F STL X8, T AED8ENER erase () 7 # & & Hi%
¥ oend(}

16. temove_if()

template<clags ForwardIterator. class Predicates

ForwardIterator remove_if {ForwardIterator firskt, Forwardlterator last,

Predicate predh

remove_if O B 3cKs pred (vald i ue BIBTH val i A[first, lasoXIaIMER, 3B EHEHIHX (6 IR
A . RRSRAREN, R EEMRE T RO RS,

17. remove copy ()

template<class Inputlterator. class Qutputlterator. class T>

Quitputlterator remove copy (Inputlterator first, Inputiterator last.
Outputlterator result. const T& valuel;

remove_copy () i 8088 { first, JastlI 18] BHE 5 BN B M result FFAARIER 181, B IR 4E 208 value. e
ORI BHIX B RI% S, R REE, R B R 0 T B RSB R R .
I8, remove_copy if{}

template<class Inputlterator. class Outputiterator, class Predicates
Qutputlterator remove copy if {Inputlterator first, InputIterator laat,
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QutputIterator result, Predicate predl: .

remove_copy_if (} R $4{first, lastb< (F A9 1E B I BIM result FHERR) K], (B EHN BN pred (val)
Ji true {fy val. ZEHFOREIGBIMX NMBRIENE. ZREREEDN, XERERFMERRTEOMRF
iR AE,

149, unique()

template<class Forwardlterator>

FarwardIterator unigue (ForwardIterator first, ForwardIterator last):

template<class ForwardIterator. class BinaryPredicates.

Forwarditerator unique (Feorwardlterator first. ForwardIterator last.
BinaryPredicate pradh

unique () o B [first, last)X B9 B A EUE £ MR A REBRAOF SRS S — DR, HERIHK E
HEIEEACR. B D RRAE R ERE = <R T RBITHE: FoMREERH SRR R pred
AKILFCH. BRI, WP pred (*itl, *it2) A tue, W) it] A1 ie2 55 i § 0K BITECHT .

20. unique copy()

template<class Inputlterator, class Outputlterator>

Qutputiterator unigue_copy (Inputlterator first, Inputlterator last,
dutputIterator resultl:

template<class Inputlterator. class OQutputIterator. class BinaryPredicate>

JutputIterator wnique_copy (Inputlterater first. InputIterator lase.
OueputIterator result. BinaryPredicate predh:

unique_copy O A8 [first, lasOX B AT REFIFIAN result FERHRE @IS, FBhHESRFL44E
FAFERROF RSN A E. ZaHERHE ANBRENE. F— MR EAERLN= =R EF,
MOUEBETHE B AR N E R R pred KL E. BRI, WHR pred (*itl, *it2)
Hy true, W itl Flir2 4510 R T FE R ICACH .

21. reverse()

template<class Bidirectionallterators>
void reverse (Bidirectionallteratoer first, Bidirectionalltarator last) :

reverse () FREUET A swap (fiest, last- 1) 3R R¥E(first, last)X 8] 9P [ L 2.

22. reverse_copy

template<class Bidirectionallterator, class Cutputlterator>

SutputIterator reverse copy (Bidirectionallterator first.
Bidirectionallterator last.
OutputIterator result);

reverse_copy () BB R M1 [first. lastEX B PRI TEEHBIM result FFEse X EH ., iXH DK
MAGEES.
23. rotate ()

remplate<class Forwardlterator>
void rotate (Forwacditerator first. ForwardIterator middle,
ForwardIterator lasth

rotate O B ¥ A% {first, last)X AT RITTEANE. middle 44T EWBE] first &, middle + 1 4HITTER
B2 first + 1 &b, MEEIHE. middle BT RGEHBFREH, LIF first LATETETT VR IRH last- 1 2biY
WE.

24. rotate_copy ()

template<class ForwardIterator. class Outputiterator>

Qutputlterator rotate copy (ForwardIterator first. ForwardIterator middle,
ForwardIterator last. Qutputlterator result)

rotate_copy () BBER A rotate O B HE BIEHFF, H(first, las)BR FPIITEEHBIM result 7F
BRI B e
25. replace()

template<class RandombccessIterators
vold random_shuffle (RandomAccessIterator first, RandomhccessIterator last) :
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JXARFB ) random_shuffle () o #oRE(first, lasyX PRI FEITE .. FH RN, BIRERFERSH
A A AHER) 7 A L B AR
26. tandom_shuffle ()

template<class RandomAccesslterator. class RandonmMumberGenerators>
void random_shuffle {RandomAccessIterator first, RandomAccesslterator last
RandomNumberGeneratoré random):

IXMREA ) random_shuffle O B K [first, Jas)X PRI RITEL. B R random HisE Hp. Wik
{i’n /?\:f‘:_lﬁi ﬁj&it random (ﬂ) *&«EE[O‘ n)ﬁrilq:'ﬂ'e]_’i‘fﬁo
27. partition ()

template<class Bidirectionallterator, class Predicate>
Bidirectionallterator partition (Bidirectionallterator first.
BidirectionalIterator last,
Predicate pred)

partition O RIEH L pred (val) B tue ML ERTTHREZNEELBRE TEZ W, X RHEE
B AR, ZEABREMRE P EHRRHNY rue BERMSTE.
28. stable_partition ()

template<class Bidirectionallterator, ¢lass Predicate>

Bidirectionallterator stable partition(Bidirectionallterator first,
Bidirectionallterator last,
Predicate pred);

stable_partition () R L pred (val) ¥ true BT EMERHR IZMREENFETEZH, BH
Hrp L RAHAN NP RFAE. XPRBER —AER, ZERBEARS — M RENY e i
LTI

G.A4.3 HEFFRHEERE

R G MHFMESRERTT BE, APRAFIHESY, MERRRBAFNT —%. 81K
BRH AN RETHRF AR AN - MEALRHE SN A B THENREE. REMT T
MEBEY, HPEERY. B, STUREEE, U TREROIE, MR ENRRELENE, W
EUY LAY .

*G.11 HEFF AR IRE
C # it

sort () o B AT HE

stable_sort () MR GHTHF, HEHEFTENOETER

partial_sort {) NEERTHEIHY, RESSHENH » T g

partial-sort_copy (} 523 385 H R A9 ES 1R) T B — I ek

nth_element HTRERAREFANS, RAZEAWHTN, HECFSTRSS TR T RRREE

lower_bound () N TEEN-ME - MRENRE AR IEB R SRR, A A B
Wamet, &AM

upper_bound () HTRBRH— . E— T HEFENEATRARE - XRNE, GRS EEARRZ
fr RpTHRL. T AR

equal_range{) HTEEN -, B MHFENE R~ MBANEE, S5 EEA P
R, WALWINEE

binary_search () WRAFEAREPAE T SEROUHERANE, WS e, FBHEF false

merge () #ATBTENEES # NS EE

inplace_merge () BHEE IR0, #EENER
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L 24
M# # %
includes () WEHT— RPN GPLRETLUE RS —EERRB, MEE true
set_union () HERNMES IR, KFESEEM— T REDHRARTE

sel_intersection ()

WEFTRSNTE, HPASEATESHENBITATE

set_difference (}

HER A REMER (difference) . HBER—MEASTPHAEHHIRES _MREPHFALE

set_symmetric_difference ()

HEm A HRERP RGP IREENES

make_heap (} ¥R SRS
push_heap () H- ML EEMBED
pop_heap () MR P BRI R
sort_heap () MHEBL 1T HET

min{} EEFRA-EP A E
max () b A T Gl N

min_ekement ()

EXER M A SR AR

max_element{)

XTI AR R

lexicographic_compare {)

BT AMFRERAFS. ORE—PFIATE AR, DEE trve, TMEE false

next-permutation ()

LRI T — R R A

previous_permutation ()

R TIRIET — Rk R

AP R PR S8 A b T B R R <BR VR R BEAR 2 B Compare 185 A9 L BOW 8RB E B T B RIBUE .
MY comp £ Compare 2R HR, W comp {a, b) BR a<b KKK, WRAHIEHET, aE b2
i, WHEE] true. QISR a<b B[ fasle, [IBT b<a RiEMF) false, RHEEA o 0 b . L S BREARHE
FEA& S5 HEFTIRE (strict weak ordering). iXEOR¥:

® FikA comp (a, @) —ER false, XA “MEREHELS N HEHR GIERIES.

& R comp (a, b X tme, B comp (b, ¢} K tue, W comp (g, ¢) N true (LAAE, L

B PETEBMXR).

o WRaLs%Hr, Ao5chBH NabcBHh (BREKR, FNHHE—FTHBRIER).

MREE<REHE TR WEMRABRERS, HX-SI0 T RERT 2. M, aRAL M
S A B R B R R S — MR, R SE X — MR IR BB 0 4 I AT HEFE Y comp TR, TURREA
R RS0 E, BEfFTHR%,

TEEFSRAFHFRAAXERE. 4TS R BEALERY, ASMBENBE. RINKEEX
THSALANTT. IEWRTE S BEY, BRI TR, WEREREE SR T A2,

B, [first, las]X EEERN first B last (RO last). EABREBHRYERBYNE, X
SOTLLRIEE, WALREXT ORIENMR. ENH 16 RAEN, HSRER - SRNHRES, —
EMTERESR 2 M BRI RBY (REATLATR bool KB, RETH T faise K 0, #F true EFHE 0
&), 55k, EWE 16 ENBE, —~TREHBEZ P28, M- THEHERIFHI2H.

I #F

HEXREEHFES.

1) sort()

template<class RandomAccessIterator>

void sort (Randomhccesslterator first, RandomAccesslterator lasth

template<class RandomAccessIterator, class Compare>

void sort (RandomAccessIterator first, RandomAccessIterator last.
Compare comp):

sort() B $CHefirst, las)X (AL A FEATHERE, AP EFMER R <R IE RRATICE . B—AMRAfE
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W< e BT, 65 AR A F LEER A % comp.
(2) stable sort{}
template<class Randomiccessiterators»
void stable sort (RandomAccessIterator first. Randombccesslterator lasth:
template<class RandomAccesslterator, class Compare>
void =table sort (Randomhccesslterator first. RandombecessIterator last,
Compare comph

stable_sort () M [first, last)X B THF, HRFFHAENOBHNFAE. B MREFHkK
SO, R AR A I LE B R comp.

(3) partial_sort{)

templare<ciass Randombccessiterators

void partial_sort (RandomAccesslterator first, RandomAccesslterator middle,

RandomdccessIterator lasth

template<class Randomhccesslterator. class Compare>

void partial_sort (Randomhccessiterator first. RandomAccessIterator middle,

RandomAccessiterator last, Compare comp)

partial_sort (} & {first, last)K (BT BB HET . MR /5 091X 8149 8T middle-first 4 7T B -F(first,
last)IX[ify, KRR EERRIF. - MREAEHKBERT, TE-MREFRLEMNE comp.

(4) partial_sort_copy ()
template<class InputIterator, class Randomdocesslterator>
Randemdccesslterator partial sort_copy (Inputlterator first.
InputIterator last,
RandemAccessiterator result first,
RandombccessIterator result last)h
template<class Inputlterator. class RandomAccesslterator, class Compare>
RandomAccesslterator
partial _sort_copy {Inputlrerator first. Inputlterater last,
RandomAccesslterator result first,
RandomhcocessIterator result last,
compare comph

partial_sort_copy O B BUH ¥ 5 J5 1) X (Al [ first, last)*P HY 0 » A% 18 811 B X (] [result_first, result_first +
Pl # IR last-first FH result_last-result_first B DHI— . ZRBOED resul-first + n, B— 4B AAF
W<eifsE T, B A A RN R comp.

(5) nth_element (}

template<class RandomAccessIterator>

void nth_element (RandomhccessIterator first. RandomBccessIterator nthe

RandomboocessIterator last):
template<class RandomAccessIterator. class Compares

void nth_element (RandomAccessIterator first, RandomAccessIterator nth.
RandomdccessIterator last, Compare comph

nth_clement O BRI [first, las) RFAIFFEHE » M AE, HERAERTEn MLE. 5—4
A GEHI<EARSENF, T3 = MER AR R comp.

2. HERE

IHESRAP RO EREXE RGN, XEWEAERE SRS, BERRIISEN, RERE,
(1} lower_bound()
template<class ForwardIterator. class T>
Forwardlterator lower bound tForwardIterator first. ForwardIterator last,

const T& value)

remplate<class ForwardIterator. class T. class Compare>

ForwardIterator lower bound tForwardlterator first, ForwardIterator last,
const T¢ value. Compare compl

lower_bound () BB EHE T 156 IIX [ first, las) P RBIBE—~NZHRE R, B value 35 A B)e 35N
A GHEAE . EIER - MR R RIERE . B—AMEE B R<EHTENE, MR BRAEEHL
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508 comp.

(23 upper_bound(}

template<class Forwardlterator. class T>

Forwardlterater upper_bound {ForwardIterator first. ForwardIterator last.
const T& valueh

template<class ForwardIterator, class T. class Compare>

Forwarditerator upper pound {ForwardIterator first, ForwardIterator last,

const T& value. Compare compl:

upper_bound O H BCAFEF B XX Mffirst, las)FRE -~ MXBEHIE, BLKF value i ABIERITHR FLMET

Wipye, IR MR BREAR. B REEA<RBEIUE, T8 MRS B & comp.

€371 equal range ()

template<class Forwardlterator. class T»

pair<Forwardltérator. Forwardlteraror> egual range (
Forwardlterator first. Forwardlterator last. const Té& valuek

templatedclass Forwardlrerator. class T class Compars»

palr<ForwardIterater. Porwardlterator> equal range (
ForwardIterator first. ForwardIterator last, const T& wvalue.
Compare compl:

equal_range O W& MRS ROIK B[ first,  last)X B PHRBIZHE — M BRAM FREI, 2y, B value

A B)KIX MR B A 2 BT . R EE — 1 itt 8 i2 HARP pair. F—PMEXERA<RG
RN, AR R LR R comp.

4) binary_search ()

template<class ForwardIterator. class T>

bool binary search {rorwardlterator first. ForwardIterator last,
const T& valueh

template<class Forwardlterator. class T. class Compare>

bool binary_search (Forwardlterator first, Forwardlterator last.
const T§ value, Compare compl:

AR AHET R BIEKE (fist, last) FHRIIG value B8, W binary search () BFRIE true, W&

Wl false. - PMEREH<ERERT, MWE MRS EHLRAS comp.

EE: WAL, <A RE, 4R a<b e b<a |H false, Mo b ER. T ERT R,

FhEk A, 2ohF R AR GRAHF R R, WA, Hab, AR Tk
HAWAT, THEANANEETRF L4 B, e REA LKA R comp 34784, F &k 4 comp

(a,

b) o comp (b, a) M3 false (X% “®wRaFRIPFbh, bR Fa, WabbFH" &esk).

3. B

IR R R A R 253 HE .

(1) merge()

template<class Inpuklteratori. class Inputlterator?. class Outputiterator>

Outputiterator merge (Inputlteratorl firstl, InputlIteratorl lastl.
Inputlterator? first2. Inputlterator? lastz,
Cutputlterator resulth

template<class Inputlteratorl. class Inputlterator?, class Cutpuclterator,

class Compare>

Outputlterator merge [Inputlteratorl firstl. ImputIteratorl lasti,
Inputlterator? first2, Inputlterator? last2,
Outputlterator result. Compare comph

merge () B SO HEFF S HTIX I first], last))F 80T 8 SHF SR A [fist2, las2)oh 1 B34 1T 4 35,

TR RREN result FFRMIRE . HRRBFREEEHMEA-A R AEE. EFHMREHEHT
FHOCEN, B-AREPHARSETE ARE RN ENE. REEE SR AR AR,

2

MR RIB<RBEIBF, B MRS EHLE S comp.

(2} inplace_merge{}
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Lemplate<class Bidirectionallterator>
void inplace merge tBidirectionalTterater firsk,
BidirectionallIterator middle. Bidirectionalltferator last):
template<class Bidirectionallterator. class Comparer
void inplace_merge (Bidirecticonallterator first.
Bidirectionallterator middle, Bidirectionallterator last,
Compare compl:
inplace_merge O ¥ B0R B M ELER . HEF BRI A]—(first, middle)f[middle, las)—& 3 %1
R IR RFE), S TS first, last) R[ETR. E— X AR E TR AT B A AP RS
HZH. B PMREEHRBERT, WH I MRFEH RN S comp.
4. g4
KOBRKTHTAEHFREAST. AFEES (sev) MBES (multiset). M TFHEE—MERNEAT
PIRFERR (@ multiser) iR, 5ESCEN XK. HHHEPSESNFE, BETRIKANTELH, TR
LHUTRDBFAMTEEN. Y. BREES A QS TSRS “apple” 7k, £85 B A& ZFEH
AU WA R BRHEEEE T “apple” EH, ENTEERE 4 EH.

(1) includes ()

template<class Inputlteraterl. class Inputlterator2»

bool includes (InputTteratorl firstl. Inputlteratorl lastl,
InputIteratore firstZ. InputIteratorZ last2):

template<class Inputlteratorl, ¢lass Inputlterator2, class Compare>

teol inclodes (Inputlteratorl firstl. Inputlteratorl lastl.
Inpotlterator2 first2, Inputlterator? last?. Compars comp)

M (firse2, last2)B i) b {8 -1 70 FfE(firstd, lastEE [ #EAT LA4E S, @ includes () 5 %K [F] true,
AME R false. F - MEAEHKEENF, T8 MREGHEEH S comp.

(2 set_union ()

template<eclass Inputlteratorl. class Inputlterator?, class Cutputlterators

Outputlterator set_union {InputIteratorl firstl. Imputlteratorl lastl,
InputIrerator? firstZ, Inputlterator? last2.
OutputIterator resulth

template<class Inputlteratorl. class Inputlterater2, class CutputIterator,

class Compare>

Outputiterator set_union {Inputlteratorl firstl, Inputiteratorl lasti,
Inputlterator? first2, Inputlterator? lastZz.
Outputlterator result. Compare compl:

set_union () BB M -~ D il first), lastYIX A M(first2, tasQ)R W4 & TTRAIRS, HGERETHH
result IEIRLE . BRIMKERAEL RROEN - MK BEE. ER5EEMERRE EFRREAE, i
RUFAALE ANEE (BAMRE) PHROARELE. B-TREEHKBERT. fid 4k
L8 R comp.
(3) set_intersection()
template<class InputIteratorl, class InputTterator?, class Gutputiterator>
Qutputlterator set intersection (Inputlteratorl firstl, Inputlteratorl
lastl. Inputlterator2 first2, Inputlterator? last?.
fmtputIterator resultl
template<class Inputlteratorl. class Inputlterator?, class Outputlterator.
class Compare>
DutputIterator set_intersection {Inputlteratorl firstl, Inputiteratorl lastl, Inputlterator? first2.
Inputlterator2 last2. Outputlterator result. Compare comp):

set_intersection () PR M Fig [ first], last])X (6] F0(first2, lest2)X [BIRIZCHR, FEHE 55 14 303 result FEE 10
ME. BEMKERRSFRNET X AER. ZREOEEMENEK RNBRIEA%. TEREFHA
REPIHNER. B MNEEEA<KAENF, 718 R comp.

€4} set_difference ()
remplatecclass Inputlteratorl, class Inputlterator?, class Outputlterator>
Gutputiterator gset difference inputiteratorl Firstl. InputIteratorl lastl.
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Inputiteratocd first2, Inputlterator? lastl.
CutputIterator resulth
template<class Inputlterarorl. class Inpublterator?. class Outputlterator,
class Compares»
Outputlterator set difference (Inputlteratorl firstl. Inputiteratorl lastl.
InputIterator2 first2. Inputlterator2 lastZ.
Cutput [terater result. Compare compl:

set_difference () i BriiE first], lastX B 5[ first2, last?)X BRI EE, LRI HI result IFEH
PE MBI EAGE S BORMAER P XEIER. ZR¥OREHNEN K E NS RES. ZROE5 0N
F ARG, HAMRRFERCAEREPERALE. B MRETRAKRERE, MBI NRE
HILL3E A1 B comp.
(5) set_symmetric_difference ()
template<class Inputlteratorl. class Inputlterator2. class Outpurlterator>
Outputlterator set symmetric difference (
tnputIteratort firstl, Inputlteratorl lastl,
Inputlterator? first?, Inmputlterator? last2,
Cukpwtlterator resulth
template<class InputIteratorl, class Inputlterator?, ¢lass Outputlterator,
class Compare>
OurputIterator set_symmetric difference (
Inputlteratorl firstl., InputIteratorl lastl.
Inputlterator? first2, Inputlterater? last2,
Qutputlterator result, Compare comph
set_symmetric_difference () &R #iE& firstl, lastl)IX [@ M first2, last2) R EIAIWFK (symmetric) £,
AR EBE result IEEHINE. BRNKDREESRRGER —MRAES. X HOEEHE X E
ML, HRERATHRER -1 BEP. BTHREL-IEED, REUREBE - gL,
HARBAR PRETARALE. B A EHRBERF, 8RR LR S comp.
5. A
Hi (heap) £ FEAMEHIERA, REZHHT: B—ALRRAN. BL9% - TEEMES
AT BocRES, MHETTRFEEFHN, UBRIXHIE. SRR T REFHHRENLE,
(1) make_heap{)

templatedclass Randomdccesslterator> .

vold make_heap {RandomAccessIterator first. RandomhccessIterator last)

template<class RandomAccesslterator, class Compares

void make_heap (RandemAccessIterator first. Randomhccesslterator last,
Compare compl;

make_heap O B BLH[first, lasOPK RIS — 3. B—MRE W H<RBEME, TEAMRAEEH
comp LLEEH B .

{2) push_heap()

template<class RandomAccesslterator>

void push_heap tRandomhccessiterator first, RandomAccessIterator lasth

template<class RandomdccessIterator. class Compares

void push heap {RandomAccessIterator first, RandomhccessIterator last,

Compare compl:

push_heap () BB ik (first, last - DEER-MARME, 34 last - | 1B EIBEE S HBENER
BRI DMEED LREENEED, Wifist, asORK AR D — 4B 0. B— MRS <Rl T,
M ARG comp LB,

€3) pop_heap()

template<class RandomAccessiterator>

void pop heap (RandemhccessIterator first, RandomhccessIterator last):

templare<class RandomAccesslterator. class Compare>

void pop_heap (RandomAccessIterator first. RandomAccessIterator last.

Compare comp}:
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pop_heap O pABILA[first, lasOBX EHEL - MH MM, H4540R last - 1 2bBYE Y first 2O B 4T75 8,

fElfirst, fast- OPCHIEA PHEEE. B MREEAKBERT, B REMA comp LB R,

(4) sort_heap()

template<class Randomhccessiterators

vold sort heap 'RandomdccessIterator first, Randomiccesslterator last):

templatev\'-t:lass RandombcoessIterator, clasa Compares

void sort_heap (RandomAccessIterator first. Randompccesslterator last,
Compare complt

sort_heap O MR ¥ Rffirst, last) [RIAVR AHEHE, HRHBTHERE. B MREEH<EAENT,

i RAEH comp LLH R

6. MR A

A/ R ORI X PR G il 5 10 B A P 300 o £ 28 /(RO R
17 minf{)

template<class T» comst T4 min {const T§ a. consk Té k) :

template<class T. class Compares
const T4 min feonst Té a. const Té b, Compare compl :

min O RERIIN A FOREAN A RIXFAEAAS, WEEE— M. B M <k IR
i AERAE ] comp HEEEH R

(2) max ()

remplatesclass T» const T& max {const Té a, const Té b) :

template<class T. class Compare>
const Tk max [const Té a. const T b. Compare comp) :

max O B EEFLLH AR A MBIXEMEMS, WEBEE -AME, SRS <KR

SEMUE, 0. SRR AN comp HLEENR.

(3} min_element ()

template<class ForwardIterator>

Forwardlleralor min_elemenl (Forwardlleravor [its., ForwardIterator lasty
template<class ForwardIterator. ¢lass Compare>

Forwardlterator min_element ¢ForwardIterator first, ForwardIterator last.
Compare comp):

min_element O MBGRIFLE - - MBS RBIS K [first, lasFK )+ B — A B FITE. B4

RECAC R T < s U, 17 385, M A 14 comp ELERAT R

(4) max_element (}

template<class ForwardIverator>

Forwardlterater max_element (Forwardlterator first, Forwardlterator last) :
template<class Forwardlterator. class Compare>

Forwardlterator max_element {Forwardlteérator first. ForwardIterator last,
Compare comp)

max_clement () MGEIFZH - ANAFE8S, 20845 ] first, las) X AP &P B A TE, B—4

RS <SSR T MRS comp HLATHIR

(5) lexicographical_compare ()

template<class Inputlteratorl. class InputIterator2:>

bool lexicographical compare tInputIteratorl firstl. Inputlteraterl lastl.
InputTterator? first2, Inputlterator? last? )

template<class Inputlteratorl. class Inputlterator?. class Comparse>

bool lexicographical compare (Inputlteratorl firstl. InputIteratorl lastl.
Inputlterater? first2, Inputlterater? lastZ,
Compare comp b

b B [fiesed Jastl) X 1] b PR L B O B B E M R A T (fis2last2) XM h By T EFE R . W

lexico-graphical_corapare () BRI true, HIEE] false, 53 HEIS A TGS - 4 JUEEATEHE, B
Rffirstl Rirfirs2 BATELHE. MB*firstl N Froirst2, WEFHBOED trues R *first2 /N Ffirstl, W)3E )
fasle: QIHAHE, WMRMEHHHNEIDHF o E. HEMBHTRFAHSRIE TENFRINL R,
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LA ). mBHBEEMFEIINERN, XFNFFRRZSNE, NEEHFIIE . RAENF
S, KRS, MHEA - NFEHERATR-PFF, KHtREHEER false. H—MREFMA<K
g e B, ifg 2. L AMAIER comp LR R . A LLE 23T BN LB RS,

7. HRH A

BRI A  Permutation) EXAEEFTF. Bim, &3 AR RARNFHT 6 Fo[eEEIHEF
Jial. WRSTE MrE. FIMEE S8 MiRES RS, BONUERFHEMESE B3N
BA RS, Bl T 1. 28366 MEFIMT

123 132 213 231 312 321

WA, H e MARARMTFRE n* (a-1) *01 8 0 FrEEF.

e i Bl S 40 7 UM HEZ) B BT BE AR RS &, BBAT— 01 F P& 6 FERIIREE . XAk,
E, AEEDRERZ R REA SRR W0, 213231 2067, 312E 231 2. Al B
AHER CFE s g 123 IR R H AR, GRS —NMER (320 EFmEE AR,

C1) next_permutation ()

template<class Bidirectionallterater>

beal next_permutation (BidirectionalIterakor first,
Bidicectionallterator lasth:

template<class Bidirectionallterator. class Compare>

bool next permutation LBidirectionallterator first,
Bidirecticnallterator last, Compare compl:

next_permutation () &k #HF[first, last)iX 18] F HIFF B4 5 F BT B T —PMHEFL. R T— 5T
i, RZRBER que: MBT - HAFFE (HXAIPAEHERFBNFHESES —EFD, Mz&¥
R false, H-HIX A HESR N FUFRE — PR FPEEERA<kBEOT, TH _MEERHER
comp LhEE R 4.

(2) prev_permutation ()

template<class Bidirectionallterator»

pbool prev_permutation (Bidirectionallterator first.

Bidirectionallterator lasth
template<class Bidirectionallterator, class Compare>

bool prev_permutation {(Bidirectionallterator first,
Bidirectionallterator last, Compare comp):

previous_permutation () B $i§ (first, Jast) X J8] o 05 FUEE B 8 £ BT R — 7. dndRar— 1
FIFHE, WERFCRP] true; MR —TFIIAFE WEASSHATIRFEHE—NERD, WiZRY
BB false, HFZEXMEBDFRMTFHIRE —T-#5. B MEEHKBERT, WE_MEEL
1 comp HE MR,

G444 HFiBE

G2 MBMTFRIEBITT B, Z2BRAER B LI oumeric #HiR K. HPEFNHSYE, MERSR
BABPIIHT Ko 84 BB - M E A <3 o RS AT P R A 0 — 1 A LU R o] v T i
ITEFRRE., REMTEFMAMNRS, HPaRRE. Bk, TURKiEER, UTREHEOE o
KR RECE R B, WAL TP,

%G.12 BT IR
N 4 3
accumulate () R EPHER L
inner product(} HE A AR A R
partial_sum () BEH - EEH EE R TR S - RiES
adjacent_different (} HEH — AR AR A BN MSE W FE — A KiE$
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FIEOFAD A G SR R WEAIBRE, SAFAUHHELY, REMHEMEIR.

1. accumulate ()

tempiate <class Inputlterator, class T>

T acvumulate (Inputlterator first. Inputlterator last, T inith

template <class Inputlterator. class T. class BinaryOperations

T accumulate (Inputlterator ficst, InputIterator last. T init.
BinaryOperation binary oph:

accumulate O eR J0HE acc A WIERIE o init, SR o G MU X [first, last)X [5] f)48— &L 28 § 01T ace =
ace+* i (HY PREAK) 8 ace = binary_op (ace, *i) (F M. BISEE ace B
2. inner_product()
template <class InputIteratorl. class Inputlterator?, class T>
T inner_product {Inputlteratorl firstl, Inputlteratorl lastl,
Inputlterator2 first2, T inith
remplate <class Inputlteratorl. ¢lass InputIterator?, class T,
~lass BinaryOperationl. class BinaryOperation2>
1 inner product {Inputlteratorl firstl. Inputliteraterl lasti,
Inputlterator? ficst?, T init.
BinaryOperaticnl binary_opl. BinaryOperation2 binary_op2J;
inner_product ) FAECE acc BIENEE{EY init, RIS 3 [first] Jast)) X JA P HOBE— %008 ¢ A
[first2, first2 + Clastl - first])) [XR)3 RERYIEARER j BAT ace =* i % * j (H— /WA B acc = binary_op
i, ) OF AMEAD, HERRR, RREMESMFRNE - TERTHR. BF /ML, RENES
IFFIE M URETAE, GHR M, RObAR, BRNEE—AFANEE (B, B-4%
AFPRFE NER- K. RE, RBIEA acce AE.
3. partial_sum(}
template <class Inputiterator. class OutputIterator>
QubtputIterator partial sum InputTterator first. InputIterator last.
Outputlterator result):
template <class Inputlterator. class Outputlterator, class BinaryOperation>
Cutputlterator partial_sum ! Inputlterator first, Inputlterator last,
Outputiterator result,
BinaryOperation binary_op):
partial_sum () i 048 *first BUEG *result, H*6irst +* (first + 1) BRI Cresult + 1) (B— A, BE
i binary_op (*first, * (first + 1)) RUE* (result + 1) (B AMRE), KHKHE. HRED, M\ result FF
HMIFFIINEE n A FCRAFRIMN first FFHRRIFFINET n A TTERBR (5L binary_op MIZH). ZHEE
PIFIROHRIEICH . ZHE AT result ZF first, tHRAY, NEFE, B AT 4 R R R
Ny 4.
4. djacent_difference ()
tempiate <class Inputlterator. class OutputIteratars>
Outputlterator adjacent difference {InputIterator first, InputIterator last. OutputlIterator result):
template <class Inputlterator. class Qutputlterator, class BinaryOperation>
OutputIterator adjacent_difference (Inputlterator first, Inputiterator

last, QutputIterator result,
BinaryOperation binary_oplk

adjacent_difference () ERETH “first BEES result (*result = *first). HIRE[E B S B B B R 20 X )
AN B E S (K binary_op B 8. HREY. EFXEGF—MIE (result+1) R E R (first
Y- first (- MIEAD B binary_op (* (first+ 1D, * first) (BTAMRAD, RILKHE, ZRBEELE
MR IR AT resul B ¥ first, BB, MPRE, EZHEATFERBERENFT].
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® Booch, Grady. Object-Oriented Analysis and Design Second Edition< 18 15 % 2 ) - HTRE HH38 THRD.
Reading, MA: Addison-Wesley, 1993.

ERSHT OOP #Z, TR T OOP Fik, HRU—UBEFNAERF. SHEEMN CHRER.

® Booch. Grady. Jim Rumbaugh. and Ivar Jacobson. Unified Moderling Language User Guide (% —
BEEFHSIEE) | Reading, MA: Addison-Wesley, 1998,

RPEMG-BERENHOREREN. HP4487 UML HZLAE, FBEE A RETEH.

® Cline, Marshall. Greg Lomow and Mike Girou. C++F40. Second Edition (C++35 LA BMAE, B
TW) . Reading, MA: Addison-Wesley, 1999

AHRETEMEEHAIN. HFXCHEFTHINE.

® Jacobson, Ivar. Object-Oriented Software Engineering: A Use Case Driven Approach ¢ I |p] %1 B AT4K
fH LR -HEBIEEI L) . Reading. MA: Addison-Wesley, 1994,

FBEAHT R RBEARAMRIHIEENHE (E R S84 TIZ[00SED.

® Josuttis, Nicolai M. The C++ Standard Library: A Tutorial and Reference (CHHiTHiENBENEXT
M) . Reading. MA: Addison-Wesley, 1999,

BB T IRAMURE (STL) LLERHAL CHEESE, WERTE. KIRAHA M.

® Lee, Richard C and William M. Tepfenhart. UML and C++, Second Edition (UML Bl C++, /) .
Upper Saddle River, New Jersey: Prentice Hall, 2001.

APRMK—BIESHNERIESE, HFEET CHRHERMA,

®  Meyers, Scott. Effective C++: 50 Specific Ways to Improve Your Programs and Designs, Second Edilion
(R C++: 50 M BRFENRITAREHE, £ . Reading, MA: Addison-Wesley, 1998.

EPEHMMR TR CHIORFER, BPRHET 50 FMEHEE, EPh RN, MERAN
REse X EHIWE RBORE R R Hih— B XEA, MM is-a 7 has-a KRHITE.

® Meyers. Scott. Effcrive STL: 50 Specific Ways to Improve Your Use of the Stadard Template Library (8
BSTL: 50 P Bt brrERIRRE LR B3 ) . Reading, MA: Addison-Wesley, 2001.

KPR T EREBNEERRE, H0 T A STL b .

® Meyers, Scott. More Effecitve C++: 35 New Ways to Improve Your Programs and Designs ( B3 C++:
35 P RGHERF ARV B L) | Reading, MA: Addison-Wesley, 1996.

EBFRRT Effective C++RMES, MBS MM R BT TRE S4TSR EN ST
ik, gt AEiRE, HRMT CHEFRAEN ELEPRBHEM L,

® Rambaugh. James. Michael Blaha, William Premerlani, Frederick Eddy. Bill Lorensen. William
lorenson. Object-Oriented Modeling and Design( T %1 8 AT 11). Englewood Cliffs, NJ: Prentice Hall,
199],
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FRAHAMFET THREER AR (OMT), ZRFZBREHRHESERHR.

® Rumbaugh, James, Ivar Jacobson and Grady Booch. Unified Modeling Refernce Manual (%-— 8%
& TH) . Reading. MA: Addison-Wesley, 1998,

EBHG -BROEENEIRERS, UBETRKEXLENET UML.

®  Stroustrup, Bjarne, The C++ Programming Language. Third Edition( C++-m#278 &, H =K Reading,
MA: Addison-Wesley, 1997.

Stroustrup B T C++, BIMIXRE—#ELIER. Tut, WBY CHA-EN TR, BILREZHREK
BE. ERUAMBTES, MARETE AN ZESHES, RAKTET OOP 7., MEBEENE
B, XEBOHFEAEE, ERFRINT SEEELRATIC, W STL MIFERE.

® Stroustrup, Bjame. The Design and Evolution of C++ (C+FiitfiEi) . Reading, MA:
Addison-Wesley., 1994,

WAAT R CHAEE T R R OB LR R S, iR,

® Vandevoorde, David and Nocoli M. Jpsittos C++Templates: The Complete Guide. Reading, MA:
Addison-Wesley, 2003,

ITRERIONBRE, ZSEFERUTERAA.

.2 M EHR

® ISO/ANSI f1.#E (TSO/EC 14882:2003) 3 1998 B CH+HRMAE (14822:1998) IR AEIT, 2EE
FARHEALAER CANS]) FEERAFHELAR (1SO) WL,

ANSLIEIR HEERIRE 54T 281 3270) M PDF #0 f TRE T8 CBHT 18 5T, Rt A @A),
XA AR O] DR 1 R SR AT

htip://webstore.ansi.org

ISO @ MR PILL 4 K SO PDF 0 TR A6, S8R 352 B2,

WWW.150.012

® CHFAQ Lite 3 ST LAFIEH DB (HiF. Wik, BiE. MENEETE), TAL 1 25tm
WH FEIRER (H Cline BHME), LFIMMLLIT.

http: /www.parashift.com/C++-faq-lite

o TR ASD, ATLIRBH X CHREMELR P & AT

comp.lang.c++.moderated

®  C/C++ Users Journal

RR-GHT, S0REEFEBRTURFR, HME (www.euj.com) BT RARE BHIEE,
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ZTHRRUE SR C o ¥ CrIR A TFRAIEFHBOLIRE O, K RIBE TIXTEM — S5,
o MR R F R C Y O, BB RR T AER CHEE B IRAE CHHI.

.1 AR IR R RIFIESHE Ko

C/C++ A BBRET - RFMRERS. BF, CHEARFRRERIFHSREERFLE,
i 8 Gy HE AR PR3 4 BRI AREYS . B0, #include HiFIRLEEBEFIANERAN. HibRiFHES
C# ifndef M4 endif EHRAEBIZHEEHRERUSRETRIF. # pragms HiFIE S EHEERR
v R E MG EIT, XREAERNEED (BNRLRTD) MR, EEMY define HikIE
e NN LAL o {8

1.1.1  {EH const M1 m#define EEXLER

Bt ol s e ol it Mnfdedtt, HERIBHTHES Y, NREENTHE, REEXEN
i, REBESEE . CHAMLEERRERNTES ER.

Fdefaine MAX LENGIH 100

X, AUCE SRS SFE A VBT L AR R, EVA 100 B ATE ) MAX_LENGTH.

i) C++ J0£E AR 7 0F {5 B PR 7E 75 const:

const int MAX LENGTH = 100:

IZFF MAX_LENGTH #3848 -~ RiEf it TR,

1M const B ETIRBNEIE. ¥k, SRR THE, FHE define B, LAEXFESMLE
FHFT R A IR char. int 52 double .2 SMROZERY, BN, 1EF 100L F %5 long 2K, {ER 3.14F FRH float
R, WABNE, const HiEWLUR HEHETE ALY, WTFHFAT:

const int base wvals[S! = {1000. 2000. 3500, 6000, 10000}:

const string ans(3] = {"yes™ "no", "maybe"]:

e const HURTTIMTE R BI{EH MM, Ft. TTLSIREABLALB. SHRZAREIEROER.
(EFF R B E LB, FRBLRE X &5REFHRMLTFHNSBEERHE. Pl T TFEN
1},

tdefine n &

consL int dz = 12«

void fizzlet)y
[
int m:
tnl dz:

AL U2 450
int o

M4
int 9

Mt 5 BRI IR T fizzle O PR dz RAMER., B5h, LEH, fizzle) w7 LUE R fEFBARIE
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Bt o, Blodz AR R E.

BUR CHHES T C B & XF const, HCHRAERM. BIW, 345080 const f, C+HREH
R SR, TR R C o const BT AT ROBRIA S BRHER . X ESRE M const FHERF P HEBA U ERL
Bl Wik const, IXAAHRMM T LFE, Bk E, SR TEERR. (EHWBERN, ALK const B X
ACAE VR0 SRl SO PR R SR SO, RE PO ERERE, R REUmEER. BN TN ERREE. 1WBLFE
k. B34k, Y const &4 FEAE P E S S AESE X (E BSCHHE R RSk SO eh i il R ER ),
Mty L const A FBEH KIE 23

cons!, int MAX LENGTH = 100:

c.i;wl;ble loads [MAX_LEHGTH]:
for tint i = 0: { < MAX LEMGTH: it+)
loadsii] = 50:

JEAE C VAT AN, A L MAX_LENGTH BB R BEAr T — MBS X fFP, fESmiERT, %30
PEol eI . BB 78 C o, ATLMER static BOETFRGIBAMBERE. BRRER, CHETER
WHEH] static, IR BB fE- - 8.

B, BTSN C ¥Rl (C99) AT const AITERAERE, BUAIGHEHEN--MEHAHA
HREAA, WIXAE CrobrrER 3R 5.

(T In) 45 i Sk SO T T # define S3iR4E & IHRIRH #B):

ff hlooper.h

bifndef BLODPER_H_

#define BLOOPER_H_

/i code goes here
fendif

MAF VRES R, S LIL R A€M const, MR B#define. F— A HE-——NHREH -HAHXME
HUH RN —— W enum:

snum (LEVELL = 1. LEVELZ = 2. LEVEL3 = 4, LEVEL4 = 8);
1.1.2 {B/ inline M- 2# define FEEX R EN
(ERNEEAR PR BN R AN, EHN CESHRARMEH - #define EE X

fdefine Cube (X} X*{*X

XS BRI RRITUARR. B X HRNA Cube ) B4
y = Cube (x} // replaced with y = x¥"x:

¥ o= Cube (X + z++l s ff replaced with = + 2++%% + z++% + 24+

st B AR SO B R, A RREMER S, FERXMNETRIBESIN. $HROSR.
FWGEFER, TUEEP AR ROPIE SRR ERHAE ST

fdefine Cube (X1 € {X) * (X)) * (X} }

BN L FL, WAL E A i i Z S E MR .

CHHFL R XRT inline R RNBERK, ZHTEETSR, BHEXHNERENSHER.
st Cr+WERIRBTTELR B MR ¥, AT R k.

TldSb dormant

privare:

int period;

puhl'i.c':
inl Period() const | return period; | // automatically inline
b
fidefine 20 AR, ERERVN, FHLBERTEMELY, SEBPREELN. £ CHh, 7
LI B P o iy 1 268, RIRHEiB e 4.
i, WA CHABRER, WAL CIEE S Mdefine .
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L2 EAEKRRE

Wk L, BERAEGREARE. BRECH, BRRMRATHRK, BE CHP. CHIRLFLDH. #iE
B MMz B (mABREY) BREER,

W RE(F IR B R A FR ML P FH const. B, S FREILTENNHEGISHSBENS A
¥, FEMEM const. IXMMUFRIFERAMMEMERIENER, RFRETEAER. AR, B% const
FRkb RS | HI i iR B Rk U8 (Rad 4h B const F4B AL const 3B, WA const 384T AT R M R AL AL = AE
const 1% .

1.3 ERERIER

Stroustrup X C & SMHEELE —RETMEEORTEREBERN. Bk, AUERBHEELTMN,
fELESHEJERURE MR ™ e . Bldn, o F R E R 1088:

struct Doof

{
double feeln
double steeh:
char sgif{10]:

}

ook leam:
short * ps = (short *) & leam: // old syntax
int * pi = int * (gleam): // new syntax

CRE ARERT LR — R R BRI #1000 5 — R e £ T A MR B4

MEFE X EE, ZWERY goto iREMALL. goto IBAMMNBARET, SHIMMLRA. MR HE
RAESEEFERA. LI E R goto A, Kb ME A goto BAKIM MAES, HIN for 1§,
while {HERH) if else BT SEZTERMIETT £, X T RRBERTFRORE, SHRE CrR 4T 2N
%, WHIMBMAREARAEBE RN, BESTRUEROBR. TERSE 15 ENANKRSE R
- R

dynamic_cast

static_cast

const_cast
reinterpret_cast

Kt FEIRATHE R B E A R R, AR ATRE M LR IRIERT 2 —. RO R AT LA e 6 Rl
RAGEA, HATLUR BRI RE T RN ML,

L4 ZARE C++4FE

WRAE RN malloc O F ree O, A new T delete; MR R A setimp O A longjmp O b4,
Wi % 4] try . throw 0 catch. 54, ¥ FRE troe § false RI{E, FOKH MBI % bool,

.5 1R AFTEHk

CHHMEIRRE T A XHMF 4. HERE 2 . mREANRERLTH, WENKAT LR,



770 C-++ Primer Plus ( 50 ) XK

PN REA BT, FAFREGH M T, Fll, L3 ostream RE T HRFLIHH
ARG, RO T HAVERAR, I boolalpha F0 fixed (FENE 17 F). W TFABHEAIRIT
PO R, XA P IR AR D L A setf() 8K iomanip R FEE A, WRBIEAMRE setf(), W
(e B, M H ios_base M & ios, BIMEM ios_base::fixed M A& fos:fixed. H5b, FFLTH
(AR SN

1.6 TEALZERT/E

HMRRA B TSR R AR AR, BB R. BT R AR AR LI,
ER AT sd BIRTET . ERERR SR EL B LREE.
Wy PRIALI Y, RASETE 5 3R 6 R4 98 4 using KA std £ FR7% 18] h B 4 5K o7 A«

dinclode <iostreams

¥include <string>

tinclude <vegtors

using namespace std: /f a using-directive

AL, PEEESH, BAFHERFEPHFAE LR, RE5EKENNYES SRR,
TP E P i i, AE RSP using RiFIES, XBESHREZREPTH.
WatARREAER F R, 65 using AR ELIE FISRRATIRIER (D, RUBSHEM KA. Hin,

TR S
finzlude <ipatreams
using std::ein: // a using-declaration

using std::cout,
using std;rendl:

1 cin. cout Ml end] TR T S0 ORI KB05. (BAEA 1R FRUBRMRITIRIE R QAL SRR TR EF R RL
AT
cout << stdi:fized << x << endl; /fuging the scope resolution operator

IXFEBTTREARARDE, {HATLLLE A B9 using BB BRZE — A3k S h
// mynames -~ a header file

using std:icim /{ @ using-declaration

using std:icout

using std:iendl;

T LUK BB ) using BHARE— D B IR @+,

A7 mypames -- a header file
kinclude <iostream:

namespace io

{
using std;icim
using std::cout;
using std::endl;

t

namespace formals
1
using std::fixed:
vo.-USing std::scientifie:
using std: boolalpha
f

EHE, RFUAEEXE, HERRRNEHREME.
kinclude "mynames”
using namespace 10
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1.7 1A autoptr &4

T new Y Y delete REX . MBFH new MEM A TSI EREMRMER, FSHAM. Fn
Y 0S WA, AWH autoptr ¥ BERRE new GIERRIZT S QAKX delete FR{E.,

.8 1EA string 2

R C BT RRERERENRBZE, TURFRHERMETHRES, B LU 7N
BRI AT RER . ARREHREREFEFHEREFHEA, LRER stepy O & stmepy (0. TEE
X RBRIFRER I C FOSERH, MU stromp) (MRERTR—A, B T-8EH, BT
rNBLAUEER, BIFBLR TR S, TRRTEHENAE.

i string 2 (UL 16 EAKRF) EERBEHMBRETTHS, FEXTRERESF. X5SB
ERFAERIERS AT BHE) . 55b, string ZTRE T HAFEEING, HH@HFAMBOFH SR
ORfridr, 4 AATRE S BRN ARl FHBRE.

String 3R T W £ N @A, BIt0. ATLUE—> string W RIBINE S — A MREUSE, RATLLE C
MBS 155 BE char (B3 string W RIETE . 3 FRHE C RB TR BSROBY, 7T LUEA ¢ sr))
JEHGBIF A~ iE 241 char 154t

string BAMRMT AR RFHFERLBEFHEMEMN T (MERTFHH), MESSTL
A, MRL, BTRL STL 8RR T string %/ £,

Lo TEASTL

PRoftEm s (E2 0 16 MR G AL HREERMTHAGRRFE, NERT. P, L
H AR -4~ double B¥ string A A, TSR vector<double>Tt & EL veclor<string>%1 R . XM T 44
) string M B (TR R C REFREE) Bl QRIERETSHEY, Bk LU R E 8RR — 4
vector X BIRL: 554> vector SR, TSR vector 3%, HHGXHN BRI UEE size O
TOKHE vector WBPTEMH. WERAAFEBIIEME LM pushback () FEEZE vector 318 I T
#lit, HAMEASEE. SR, FATURREEEERCAL BT RNX T MBS,

WMRFEEER . AOREASY (IRBAFD). HE. KT, EARMH, NEMA STL, BRETHHEN
HRINE . HEFEEHTLS X BOASERBEHIRES, REESHNEREBRTILR. XHg
iblifY STL BRG--ALRM, CRETEXSE, TLURES CHEERTHAL.

DN ETZAEBER, RER LB B HKREERRSROSEIE @A
MARFOSER. Fh, KRB EREH TIERBOME, XERH XS ERUTAT STL 22, B4
He, T T A g s .



MR EIWER

W2HEESIBER

LEA R R
2. XHBBERRNRMIFZA, FH ostream XM A FHREZMFRS.
3. EEREYATLER s BT R FIIE X,

4,
cout < "Hello, worldhn™:

¢cout << "Helle, world" << endl:
5. int cheeses;
cheeses = 32;
. ¢in >> cheeses;
cout << "We have " << cheeses << " varieties of cheese\n";
. WHE S froop O B, MERREL— 2. ZBHMHEED double, TiZ R HHEE 4 int H. B0,
o LT X R R
int gval = froop{3.1415%);
PR rattle O HF -1 im SRABREEAE. Wan, TEUXEEAE:
rattle{37};
B 3 prune O NEZEMSHHEE -1 int . H0, W LUXHEFHE:
int residue = pruneij;
10, HERMANEFIIE R void B, NHAERBDER return. AT, WRAREERE. WETLIER.

HINYIBER

[ FHFHEHRY, TLIREN ERRERRBEGMAEL. Fin, TTLUER short RFHTHRK, WA
long RERFFHEER, LT LLIFRAREREHHEENRE.

(=T~ - B =

2.
short rbis = A0: /¢ or short int rbis = BO:
unsigned int q = 42110; // or unsigned g = 42110;

unsigned long ants = 3000000000:

EE: FRIBE int TEES AR 3000000 000,

3. C+rR AR ERPEEH BT RBIF I, o7 LR K climits S5 5E R EHIER .

4. R 331 FI2KN long, HIE 33 HFERR int.

5. XFARAN A LE6, BRNFEERLES, ENESRN. REENAE, RALEMEH AsCl
MRS L, B -FBQIBRAIREHNTR A, AR _FEUITATFEHLGRBHESE. HK, 65
# A int HE, M'AR - char KR

6. FEA4FHER:

char ¢ = 88:

cout << ¢ << endl: // char type prints as character
cout.put (char 188} ) : £/ put{}prints char as character

cout << char (88) << endl: // new-style type cast value to char
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cout << {char) B8 << endl; // old-style type cast value to char

7. BNBASERRTEATEDACHE. WE long b 4 -7, WEHFHRK. BEAREKXH tong
{452 2042, WA 10758, BT double | T E 13 rHFEBTFE. BMTFEBITEMEAN,

8.

8¥O47 =7242=74

6*3 / 4=1% / 4=4
3/4%6=0%6=0
6.0%3/4=18.0/4=4,5

. 15%4=3

9. FilMAFSEE -

int pos = (int? x1 + {ine} x2;
int pos = int (x1) + int (x2};

FANEIEER
1.

LU T o N o ]

. char actors(3d]):

. short betsie[100]:

. fleat chuck[13]:

. long double dipseat6d];

e 0 moo

2. int oddly{5] = il. 3. 5 7. 9}:

3. int even = oddly[0) + oddly[d]:

4, cout << ideas{l} << "\n". // or << endl:

5. .

char lunch|13] = "cheeseburger™: // number of characters + 1

5%

char lunch[] = "cheeseburger”: // let the compiler count elements
6.

struct fish |
char kind[20];
int weight;
float length:
):

7.
fish petes =
{
"trout®,
13,
12.25

K

8. enum Response {No, Yes, Maybe}:

9.

double * pd = sted:

cout << Ypd << "\n";

10.

float * pf = treacle: // or = streacle[)

couk << pE[0] << " " << pf[9] =< "™
/{ or use *pf and * (pf + 9)

11.

unsigned int size:

cout << "Enter a positive integar: ™:

cin »> size;

int * dyn = new int (size]:

12. Ry, EREHM. RiER “home of the jolly bytes” B —MFERFHER, Fit, EHHE LN
HITIRIIIAE . cout B UM char MABLWPREDITENFRIE, BREREH Gine *) HGHAHEBRY int J5E,
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AF AT, BE 2, &SI TSt .
13.

struct fish

1
char kind[20]):
int weight:
float lengths

Jt

Fish * pole = new fish:

cout << “Enter kind of fish: ":

cin »» pole~>»kind;

14. {1 cin >>address I EFEFBETH. BHRIIFFAFEF L. RETHERFER, HIH
BB A b Bk, S FRARNRITE, NmBeXiEE. 5—F@, ©RiER— 4

il i AL AT
ESHMEI)WER

1. BAFHHAESNBARBRELZ G PR RERLES. WBREEBYY false. WFEFXEREMIT
i, B &S EAELERREY BEHNREER. H, AEAREESBYN fbise, BB
FHAT K. for 7l while SR MANZHEF, T do while FHF 2B 1 £ HE 5.

2. EWITE FmmmZs.

01234

WHE, cout<<end, NETEHAHMERIER, EAAHFTLAES.

3. CEHITEV IR R .

0363

12

4. CEAEFIEN N TH BN A
£
B

5. EBITETEA R A

k=8

6. {ERI*= IRIETRE .

For fint num = 1: num <= &4: gum *= 23
cout << pum << MO

7. BEARE -HAESTHER — 24BN,

8. B, B-KERWRABK. Rk 1,024 AP RERAL— 7 024, FESHAEFLEE,
L MRIA A, IXR 024, /% 20, BB REME 20 RE X. B 4E0HLEE RN, Rit,
BRIFRHE R BB T H e R HE

(y = 1), 024

ERRBR, ZMRADE y RER 1, BIREA0E GBBEFEA X024 3820 Vi),

9. cin>> ch BT T, BITHAMER. KB mEixme s,

FoEEIUXKER

1 BAMREBEEHRNER, Eif else EMEEER. I, LEN ch HTHNOHET. 1R
AR, RABEERETNIRTE. EHRBNE, FHRFECLMN ch BT, B T2
. FREAHEAT. RE2BTSEATERREDRTYE.

2. ++ch fich + | BBMWERE. Bivch RIEKY char, Y1ENFHITE, Tch+1 R int K8 (H
HHE char Fl ine 49400, $54E B BFITEN,

3. MTEFEA ch="%, MARE ch==¢, BLHARHHLENT.

Hi!
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RSi51S

§Send 310 or $20 now!

S5e8$n$dS Sctl = 4, ct2 = 9

A KITEDRY, S FREERRSTER. B4 RiAR ch-SRE NSFEF0ME, BheRIEo

e, DRI 4 true: ATLLRRMR ct2 ¥#EMT 1,

4.
a. weight »= 115 &4 weight < 125
b. ch 2= 'g' || ch == 'Q°
c. x % 2 ==0 58 x = 26
doow ™M 2 == 0 &k ! ix % 26 == D)
e. donation »= 1000 &6 donation <= 2000 || guest == i
f. (ch »= 'a® && ch <= 'z') j{ (¢h »= 'A" &§& ch <= *Z'}

5. 4 e g, R xH 10, Wik R0 Mx 1. Fid, WR x Kk bool TE, MNx B x.
6,

T2 017 o~ ox
s
tx o»= 00 7 g omx:
7.
switch {ch)
!
case 'A'r a_gradet+:
break:
case 'E': b grade++:
break;
case 'C': c_gradet+:
break:
case 'B': d grade++:
break:
default: f_grade++.
break:
t
8. WREHBMIFE, BAPWMATIERR (0 q), WEFSESBEMN TS 2R,

i, MBERFHRE, MHAPBATES (05, MWEBSIAE S ERTHLE, 8E, switch E6)
i default S HRFMAL —TFH.
9. Tk -

int line = {;

char chs
while (cin.get (¢h} && ch 1= 'g")
i
iF (gh == 'yat)
line++:
t
ETEENEEER
I X3P REE XM, RERLY. HHR%.
2,
a. void igor (void) + /7 or void igor()
b. Eloat tofu (int n); // or fleat tofu (int) :
¢. double mpg tdouble miles. double gallons) .
d. long summation (long harray([], int size) :
2. deuble doctor (const char * str) ;
[. void vfcourse (bogs dude}
g. char * plot (map *pmap) ;
3.

woid set_array (int acr[], int size. int value)
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t
for Lint. i = 0+ 1 < siza: i++)
arrfi] = value;
;
4.
vaid set_array (int * begin. int * end, int value)
i
for tint * pt = begin: pt !'= end: pt++)
pt* = value:
t
5.
doubrle biggest tconst deouble foot (), int size)
{
double max:
if isize < 1)
t
cout << "Invalid array size of " << size << endl:
couk << “Returning a value of 0vn"™;
raturn Oy
I
&lse /{ not necessary hecause return terminates pPragram
1
max = foot[0];
for tint 1 = 1: i < size: i+4)
if (foot[il > max)
max = foot{i):
return max:
I
I

6. 4 const REMATH, UBLEANREEEEEY. BFHBERKE A int 5 double)
WL BRI, REEEREIE. X, RANESERIRR.

7. FHBTLEME char AT, STLABRG SHFHERTT, BULHRNTHEE 45
GLPDE S

8.

int replace (char * str, char ¢l. char ¢2?
{
int count = Q:
while {*s¢r) // while not at end of string
{
i€ {*str == ¢11
{
*str = 2y
countt+:

}

SLr++: // advance to next character

}
return count;

)
9. Wi C++if “pizza” MERAB — RN, REFRABESHBIE--TEDE, §

fp. ) CHl “taco” MBEMBE—TENMEL, BRTH “ac” 2RESETATENE, BER
c. BMANERIR, FHERBHITHEHRALMR.

10. EREMRE, REABENE gliz T, EMAETHMBIL, HEABERET&elitz, HE%
B ASRPREEE, BIXREUNFRREDRI. B RTH RN AN, BRERP RS
iR, BAEHBRMSBEAT const MEM. Bob HEHBERETUEAERNEHRAETE. B
TR I £ W 530 1 PR ) PR MR VR 4
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1t. intjudge <int (*pf) C(constchar*) ) :

HOWEIEEE

LR AT, SRS AR EN.
2.

a. void song {char * name, int times = 1}

b. i¥E. AHERMESHRIMENER.
c. A, WRARE times FIBLIAE:

void song tchar * name = “O. My Fapa®. int times = 1} :

3. ATULERF RS \RFERRITESS, TEAMREERTRHERTE,

¥ include <icsrream.h>
void iquote {ink n)
{
cout << "\MM oLgon <L Ty

]

void iquote (double x)
!

cout << ' MY gg oy g PN,

}

void iguote (const char * stx)

couk << AN oo mpp g AT
}
4.
a. MBS HARRA, FUUER const BRER.
void show box (econst box & container)
" "
cout << "Made by " << container. maker << endl:
cout << "Height = " << container.height << endl:
cout << "Width = " << container.width << endl:
cout << "Length = " << container.length << endl;
cout << "Volume = " << container.volume << endl:
t
b.
void set _volume (box & crate)
!

crate.volume = crate.height * crate.width * crate.length:

;

5.

a. Wi AHE ASHRHINE:
double mass (double d, double v = 1,0} :
WALl R E .

double mass (double d¢. double v}
double mass (double d) .

b, TREAEBMEMMARAE, FABFMEINEROINE. THERES,

void repeat (int times. const char ¥ str) :
void repeat (const char * str):

c. AIBIERIRMES,:

int average (int a, int b):
double average (double x. double y) :

d. THEXFM, BEAR R M EREHER.
6.

template<class T»
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T max (T t1, T t21 // or T max (const T & tl. const T & t2}
1
return t1 > £27 tl: 2
|
7.
template<:> box max {box bl. box b2
{
return bl.volume > bZ.volume? bl: bZ;
t

HORFIWER

1.
a. homer ¥ RENE A AIMEE.
b, REET ASCEPHE secret E X AR, HEBE AN XHFPFE extem RBEHE,
c. HIELAAMRERE SCRTH0E SIRF static, 35 topsecret [ SUCh—MH ABHENHSTER. BTE—T
At Fi AR AR #TE X
d. WERFEPMABPATMESRTE satic, 14 beencalled S — M FHBSEE,
2. using ATHHMEE E R TR BRZIRNTH, EERBLY wing FIEKSEEEHER. using Ri%g
LR R R BRRET . [ using RiFESE, REE— O using FHNSHRE DX G KB
A IR B TR e S R R
3.
#include <iostream»
tnt maint()
{
double x:
std::icout << "Enter value: ";
while (! (std::cin »» xi)
f
std:zcout << "Bad input. FPlease enter a number: "
std:iein.cleari)s
while (atd:icin.get ()= "wn'}
continge:
]
std::cout << "Value = " << x << std::endl:
return 0
}
4. FERBHEHIY
Hinclude <icstream:-
int maini}
(
using std::cin:
using std::cout:
using std::endl:
double x:
cout << MEnter value; "
while (! {gin »» x1)
|
cout << "Bad input. Please enter a humber: ":
cin.clear{):
while (cin.getij'= 'Wn'l
conginue:
]

cout << "Value = " << x << endl:
raturn 0O
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5. UAESN LHEPTESERNFARIGE X . EGIIXEFHERGBHERBRPE L1 E
i} average () ¥,

6.

11

L]

]

Gther: 10, 1
another{): 10, -4

1. 2

SR R N S

FOXEIEER

L RRHPE XEREE L. BEAEET RIEW AR, RNEE T ARSI EHE
iyl (ERE PR,

2. BRPANIPTUAR T M A G RO X L0 T HRME, XA S, KNEERABTURREH (R
AR, XA F AT A R R EOR A X, ZRMIERE. T BASY (uREXETENGE
BfGA ) ARERRER, XRHE.

3. KEXT —RER, SEFENEERE. ML I ETRREMBIEHNR (06 new ERAY). B
PEAEE BRI, L2 AKX RFRERNSHT R QR ERER.

4. WRUBHEEENEZ AR, WEIHRETHACKHEEATER: EREONESERR—H
REO R B GRS, ER AT, MEBEHEN, BRI ENEE, ML ENER), B,
RS cinget (char *, int), TR cin >>HFEEHK, XRE D cinget O T, MRE—PRIE
(HBREH4E).

5. RAERHER char WARGEHEFRBIE, (BATLMER string MR,

// #include <cstrings

/f class definition
class Bankicoount
1
private:
char name(40]; /f or std:istring name;
char acetrnum([25); // or std::string acctnum;
double Balance;
public:
BankAccount [const char * client, const char * num, deuble bal = 0.0);
/for BankAccount {const std::string & client,
i const std::string 4 num, double bal = §,0};

void show(void) const;
vaid deposit {double cash);
void withdrawidouble cash};
I:
6. FERIRARRE XA RN, U BB EEA. SN ST N, REFHRYE
#RH .
7. ARFARMRRTE (B smepy O, B E LI ostring B stringh: B {# string 3%,
AR AL E I 301 string):
BankAccount: :BankAccount (const char * client. const char * num. double bal)
i
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strncpy {name. client, 39);
name[392] = ‘A0

strocpy lacothnum. num. 240;
acctnum[24] = A0
balance = bal;

i
HH:
Bankkccount ::BankAcoount [consk std:sstring & client,
const std::string & num, double bal)

{

name = ¢lient:

accthum = num;

balance = bal;
]
FCE, RASEM FRAY, HARRBYEE P,
8 RUAMBRNEREZHIM A2 Y RNARAENME R WA IAEREUS, T AR,

ARG, MFCEEXTVI%ELHERY. CLFaaesmyNa.

9.
/7 stock3h
fifndef STOCKI H_
tdefine STOCK3 H_

class Stock
{
private:
std:zstring company:
int szhares:
double share val:
double total val:
vold set_tot{}| rotal val - shares * share_val: )

puklic:
Stock(): £/ default constructor
Stock (const std:istring & ¢o. int n, double pr):
~Stock()(} f/f do-nothing destructor

void buy {int num. double price):
void sell {int num. double pricel:
veid update (doukle pricel
void show{}const:
const Stock & topval (const Stock & &) const;
int numshares(jconst | return shares; }
double shareval(lconst | return share val: |
double totalval (const | return total_val; }
string co_name(jconst { return company: }

1:

10. this $E¢HRITIEATUER RS, EfREATRAFENN SR, Hit, this BYR AT, *this

RMBESH.
1 REIJEER
1. M 265 SO 8RBV RIS AR M E s

// prototype
Stonewt operator® {double mule):

// definition -- let constructor do the work
Stonewt Stonewt::operator® {double mglt)
1

return Stonewt (mult * poundsd:
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2. ARNAYRRGE XE)- -0, BN EN BOR R, AR LRSI R R, T
KAE AR . KURBARENOARIES, RLEHYEERYEAE. KT R %
RBL TG AE R RIFEH TRASHARON S, BHLRENE 1 MENE4 0T R,

. EUUREMR, CLAR R, BRHRLERR, MUARKT.

4. Ml 2E BB T XS E X

fi protobype

friend Stonewt operator* (double mult. const Stonewt & s)

/4 definition -- let constructor do the work
Stonewt operator® [double mult. const Stonewt & s
1

revurn Stonewt fmult * 5.pounds)
!

5.t S PERERARER.

sizenf
.

6. Kb T 26 FE AR B R X
7. N4 PTREMR RIS X

// prototype and inline definition
operator doublei) ireturn mag: |}

AL EEE, W magval ) FIRELE N iZE R AKNENSTE,
F1R2ENIBEE

1.

a. ARAR R, BEIERKREH s JBEAIEIL . TS R IR H B AL NULL 846 new
[ E#HEE.

b. ZMERHREHNRFNFEHS, IRREH TREEFEMME. TN %M H new [ JR sticpy () »

c. CHHMTFHE, BRAELTIRTMZE. R new charllen + 1K 4 E5E J¥H RN F.

2. B, AN ST M. MR A RN RBERTD, X5,
I ASTT Vi, BB 3at S E K. AT CLE S 4 B SR 4235 2R P new FACRIPSTE, EREBLIZRP (.
W, WHRNEBERAER, DREFSXEMT RGN RS, DRSS SRR
BANGERHK KREAE A RVBEN D — R OBATIEL, $EH5eE, BR8N
X ER RS RNEGE. BRAFER, XM ERMERK SIS RE,
oL DHRRES RO SERAESEAERNEGE. R ERREREST, $2
BB, mA R

3. C++EBEET 6 R 5 R

o WRAAEAHERY. BRUEBDIEEREK.

WRSHE XSRS, SRS RHY.
*  WHRNHE XGERET. BEMEEDBES.
o MBWHTUHNERY, KRHRANEEY.
MR A E LA BRAERT, IR OLh BRI,

AR M A TERAT T T, {BIEB SRR MRS R, B OIS R AR
EIRIFRERARARE. BRUMTERBE RN TR TH. B e ERE A 2 (B this
FREHIED.

4. RE¥ personality B 53 4 B b F PO BR, car TREF, SR BN % Swing A H 5 string MR, EE
MBATH HIERE AN AFN, EREENADMER. TER MO gNle e, BRash A LR R R R,
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#include <iostream>
#include <catring>
using namespace std;
class nifty
[
private: // optional
char personalicy[40]; // provide array size
int talents:
public: ¢/ needed
f methods
nifryth:
nifty (const char * s
friend ostream & ope#rator<< {ostream &4 os. const
1t /f note closing semicolon

nifty:r:nifty )

[
personality[0] = '\0":
talents = 0

nifty::nifty {const char * 5)
i
strepy {parsonality. =)
talents = 0:

o3tream b operator<< lostream & os. comsbt nifty & n}
{
o8 << n.parsonality << '\n’:
o3 << n.talent << '\n';
return os;
}
MR Rk
kinclude <iostream>
#inclode <catring>
using namsspace std;
class nifty
(
private: // optional
char * personality: // craate a pointer
int talents:
public: // needed
/7 methods
nifeyi):
nifty teonst char * sk
nifty (const nifty & nlk
~nifty(){ deleta [ ] personality; }
nifty & operator= {const nifty & n) const;

nifty & nk

friend ostream & operator<< (ostream & o, conat nifty & nk

[N // note closing semicolon

nifty:inifty()

{
personality = NOLL:
talents = O

nifty::nifty {const char * s}
{
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personality = new char [strlen {s} + 1]:
atrepy (parsonality. a);
talents = 0

}

wsbream & operator<< {ostream & os, const nifty & nl
i
o8 << n.personality << '\n‘':
o8 << n.taleant << *\n*;
return os:
}
5.

a.
Golfer nancy: // default constructor
Golfer lulu t"Little Lulu"): // Golfer tconst char * name, int gJ
Golfer roy ("Roy Hobbs”™. 12) // Golfer (const char * name. int g
Golfer * par = new Golfer: // default constructor
Golfer nexL = lulu: // Golfer (const Golfer &g)
Golfer hazard = "Weed Thwacker": // Golfer (const char * name. int gl
‘par = nancy: // default assignment operator
nancy = "Hancy Putter™: // Golfer (const char * pame, int g)}. then

// the default assignment operator

A, % VIS M6, HRGIRREHEAR AR ERER.
b RESE - EYEIE GTNEHE) RIREEER.
FREENEEE

I ERMAFRABAIREROLERR . BEREFRARIRELNEPRA. EXORELR
WK, AR, ESE 2 M5 IR0 T ik M KRR

2. TRESRMGERE. &K, REREYILT.

3. WRUEISRRRA void, FYAT LR ARRE, 1B AR Y

baseDME magazine (“Pandecing to Glitz”, 1) :
bazeDMA giftl. gqift2. gift3d:

giftl = magazine: Fioak

gift 2 = gift3 = giftl: // no longer valid

WRFEBRR-PHNR, MERIMH, WiEMEmRTEESTFHES, EAYEAENEES S
HE,

4. ERERSUTRWERY, BEONERNBCEA. BREFNELNREEFHE.

5. MY, BARELMA B CAMBERN. WRREEREEFEMFHR, WEERKTL NS, HE
WAEAE.

6. MRHIERT L. CBMREREX. WHIRER8E BT & Xy ik sk 5 SRR 7 5 1E 7 e,
ARWAELEFE. P, WIEERAEERE 00 RS SR,

7. MRIRALKHE R BAER new B new] MR IERFEMIMILRAIRE R A, MW E X - MRIERER.
FHEMIE, WRNFREERARHE, BUARETRES. MRE R ERER.

B. MR, ATLUKIRE X0 R MMt RS B RIE4, BAHES AR, AMulgRET SN
ARRERIR TR OF) FE#), MEAXBENES R—ETe.

9.%m.MU%%&%%@E%%%EQOﬁ?ﬁi%*ﬁ@%ﬁﬁ&ﬁﬁX%ﬁ%ﬁ%%ﬁso$
H,Eﬁﬁﬁm%%mﬁﬁﬁﬁﬁna%ﬁiﬁikTﬁﬁﬁﬁﬁ(Wﬂﬁﬁﬁ%ﬂﬁ%%ﬁ—%ﬁmm
HRED REREEN SR OMERETN, MR INRES B8N,

10. ERJEUZHEM, 1% CH RIF 3SR 1R A %8 27 4 TR (04 f 268,

n.Eﬁﬁﬁﬁ&ﬁﬁﬁﬁﬂﬁﬁ@ﬁomT%@%ﬁ%NQ.@ﬁﬁﬁﬁi%mﬁﬁm%ﬁﬁoﬁ
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S AR XS ALY B8 S5V HTLURIE A B REBNREN . BRERE, BER - HH
WG, MR ORI IR ST R B RE KA SY .

12. FGlH G AN B S, X UMREFEREMARREEHR. 75 E3IH O Ri&ES
T QT EL Y A TE R, CEXM FARINR. BREASHRNEERAF TR RESE B
f LU LR A 1 A const H R i@, RiXBIREIREA H 1.

13. W3 head O B -MEHITE, W ph->head (3318 F} Corporation::head(): 8 head } B—4E &
B, W) ph->head () 4B HI PublicCorporation: head () .

td. P10, R AE & is-a RS, P AR AT EA . HIK, House ) area () 52 LFME T area()
) Kitchen WA, T AIKIA AIEHGHRHESR T H

14 HNEIWER

1.

LF, ACRER e

#H. FEHRE

2H, BFRE—WA _

BH. SHNLEHASPEE A
ARLHEN. BANRE—TA: HE
REHN, BHANG WSS

Class Bear class PolarBear

class Kitchen class Home

class Person class Programmer

class Person class Horse AndJnckey

class Person class Driver

class Automobile

2.
Gloam::Gloam tint g. const char * 5): glip (g). fb(s) | }
Gloam::Gloam {int g. const Frabjous & fr): glip (gh fh {fr) { )
/¢ note: the above uses the default Frabjous copy constructor
void Gloam::tell ()
i

fh.tell(d;

cout <x glip << endl:
t
3.

Gloam: :Gleam (ant g.
: glip 1gh
Gloam: :Gloam {int q.
1 glip {gh

const char * 3)
Frabious 1s) | |}
conat Frabjous & fr)
Frabjous (fx) | }

¢/ note: the above uses the default Frabjous copy constructor

void Gloam::tell()

1
Frabious:stell():
cout << glip << endl:

t

4.

class Stack<Worker *»

1

private:
enum {MAX = 10):
Worker * items [MAYX]:
int top:

public:
Stacki):
Boolean isempty().:
Boolean isfulli};
Boolean push iconst Worker * & item); // add item to stack
Boolean pop (Worker * & itemh: /{ pop top into item

// constant specific to class
// holds stack items
// index for top stack item
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5.

ArrayTP<string® sa:

StackTP< ArrayTFP<double> > stek arr_db:
ArrayTP< StackTP<dorker *» > arr_stk_wpr:

RIFHS 1418 Lk 4 M AmayTP<int, 10>, AmayTP<double, 10>, ArrayTP<int, 5>
Array<Array TP<int, 5>, 10>

6. MIRMHFAREAA HEREE, WEPFREHARANFME L. (50 RAB1EH BELTLIE
kS JIET} N

IS EEIEESR

1.
friend class clasp:
b. EXWE—NERMSEE, ERFEMEEMEE void snip (muff&):

class muff; // forward declaration
class cuff |
public:

void snip (muff &3 1 ... |

b
class muff |
friend void cuff::snip (muff &)

1
c. H, coff REBNY muff K287, LAHEHESEALIEE cuffsnip) » HIX, HRiEREE muff 1)
CANER BB, DAERT DAEAR snip (muff &),

class muff: /4 forward declaration
class cuff |
public:

void snip (muff &) 4 ... |

I
class muff |
friend void cuff::snip (muff &)

" )
2.8 AERAWMF-IEBHEBHRARKNKET, BOSHLALT A NERZEH. —4E
BEHRRSE, BYRBARTLUERA: BRE—1% BEFRELERRNSH. R, GWEBE
B 1TESRANRRRRNET. WAMZANEHLSHT BHARZIN. XFHIEREEFMN,

3. IHRMM- - FERAELRAFED, XEREN T Sauce E, HekiAMHHSEIKOIE—/.
HARRER (soy 7 sugary 7ERGIAIES FRRFH.

4. BRREY N O WARK 20. 20 FHEEREENSEEFRTERE N0 PEREYK 20 FEM—
FiB6} throw IEH) FHAEMRREAR LA EY, SHRFERRAESEY 20 0RARY try i&
HERE. EREE N OF. WA 0 RRRPRIEBFHD. RIXER try FBARE, AT TF—4
VLRSI catch ¥E )3, W4 Rk ¥iBA G RIEq.

5. BERCMCTIhE)IR 5 B HE B catch i@ )3 .

6. Xt TBI#1, IR pg IR0 — 1 Superb ¥R WM Superb WA TR AU ERINT R, W if X% true.
JLikiisE, B pg FE 1A Magnificent 3B, W if KD rue. W T M2, X500 Superb M ®EF, if
FHA N true. QRIEE R Superd WA UM, W if £4R% true.

7. Dynamic_cast B{FFF R A IR R R LR 0 LR, T static_cast BIERF RIFH) S8R T A8k,
static_cast #{F FHE S UFHBE R M AR Y (A1 0L B Ml 2R 2 b4
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E16BREIRER

1.
$include <string>
uging namespace std:
class RQL
1
private:
string st: /f a string object
publicsy
ROL{}: st {"™) (]
ROl (const char * s st (st {1}
~ROL{Y {3
i omore stufl
1t
AR E RS TR R EREN. B string M RE/ T B RN FEEIIE.
2. wLi# A string WEBEEF - o string HRIBHT BOHIRTFEEDA. AU —BAFERL
s iR TaE TN
AN
Einciude <sbrings
#Fro-lude docbypes
Gairey namespace std;
vind ToUpper (string & str)
i
for Link § = 0 3« str.size{)l: i++)

str[i] = toupper (str(i]h
}
1.
auto_phtr<int> pia= new intl20}: 7/ wrong, use with new. not new|]
auto _ptrestring> {new string! : /{ wrong. no name for pointer
int rigue = %
auto_ptr<int» (&rigue) ; £/ wrong, memory not zliocated by new

auto_ptr dbl (new double) : // wrong, omits <double>

5. HEARH) LIFO S5 E B Rk AT fR L E PR T REN SRR (clubd Z RiMHBRIR BERIR .

6. REWMOTHESANEN-—MER, EHik, 545 PHBRTEEL 549

7. {E R L RRAN S RE N 5 T O UL T R 6T A0 B 38 I 1 LA A SR 0, S SR B A O R

8. STL FriEAEAATLLE STL ¥ A F18 R % MECR M B Mg e LR 158 STL 2882kt g, it
RETEARE.

9. ATLLIE -4 vector R B—1. vector FRACKALE, EHAILUETHRIFEATRE D, Hil
EESRBCHE., H a0 b, T ammEnR.

10, X vector A¥TTH random_shuffle () B4 K BEHL 1 (56 /L 88, T list 345 HA M FE4La8, o]
PLEA list AR son O AR (BAMR G), TFABABEERES, BRE Y random_shuffle )
FRAORTRR. Aid, TUHHRIHIIEEF, RETiLXE, HBERPEHERPHR S,

L RFS ¢ B3

. fostream XCfHE X T A TEEMANGRHME, HBARMY, X&xSEEMTF4H VO HHF
FrriR. BLHFERNR T — AR R (cin. couts cerr M clog LM NN B EHAS), ATFHEEE4)
P FFARZE 0P A3\ A0 th 5L

2. BBWMANER-RIFH. WA 120ER3 MER, §MFFBH—A 1 FHH - #HEBETR.
BRI EFEN i BB, WAL 3 FREEN 121 EH R ETR.

3. ABUMEALT, ML ARES 2RSS H RS RERE CEXAETS). . R
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ERBERGMRNEE B, WRESDELXH MARERS Mg, BigHRHSErs
i,

Eg'

4. ostream KR CH+ERBRIF LT - operator << () REMIMRE. HHiFE THAHEER:
cout << spot

RN

cout, operaterad Lapot!

EHE ey RS RAARSEEMNR R RTA.

5. HILLGIRE] ostream &R BTSN ik PHE. X8, BT —MRRBAFEN, BEERENR. K
A ST LUARFFIP R T — 4.

6.

/irglT-6.cpp

finclode <iostream>

#include <iomanip>

int maint)
{
using namespace std:
cout << "Enter an integer: ™:
int n:
cin »F T
cout << setw (157 << "base ten" << setw (15)
<< "base sixteen" << setw (15) << “base eight™ << "\n":
cout.setf {ips::showbase): /7 or cout << showbase:
caut << setw (18 << n << hex << setw (15) << n
<e oct << setw (15} << n << "\n™:

raturn O:
)
7.
1/rql?-T . cpp
finclude <iostream>
$include <iemanips

int maini()
{
using namespace std:
char name|20]:
float hourly:
float hours:

cout < “Enter your nama: ";

cin.get tname, 20} .get():

cout << "Enter your hourly wages: *;

cin »» hourly:

cout << "Enter number of hours worked:; ":
cin »> hours:

cout.aetf (ios::showpaint):

cout.setf (ies::fixed. ios::floatfield);

cout.setf lios::right. ios::adjustfield):

/1 or cout << showpoint << fized << right;

cout << "First format: wn":

cout << setw {30) << name << ": §" << setprecision (2)
<< setw {10) << hourly << ": " << setprecision (1)
<< setw (5} << hours << "\nm™:

cout << M"Second format: \n";

cout.setf ligs::left. ios:radjustfield):
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cout << setw {30) << pame << ": 3" << getprecision {2)
<< setw (10} << hourly << ": " << setprecision {1}
<e setw (5) << hours << "\n";

return f:
¥

& Fili i

cti = 5 ce2 = 4

GIET R A B BRI, MEEMRE. B8, BENSEBSNE— q BENHR
ITTETHHEE, BT RER,

9. WRBMATHIL O MFEF. ignore OB TEEE R T1E. HXFHEATF, THBGIH 80 M ER.
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