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H Python BF AP AR M Ik, H—FIrk e —Ma& Python fRHS Y SCA L
, RIGIBFTE. B FMrEREAESIF RS (IDE), W IDLE3, DL EFEEMEITH
K—FE, GRB—F. TTLURIEN AZL A k.

WRABIERF B ASCE:, SHTHE DA GBAR U Leafpad, SCFAEHR 44N
LibreOffice i) Writer 2 AN REFK S Python F2/¥ /), E 4 Python Joik iR Il H (A A — 24k
Ko FHEAH—DHT, FTHF Leafpad HEIE—H XM, RIGHA T T :

print ("Hello World!")

Bl @M R, EEH py YV BA, Wtestfilepy. EiEiTE, o LLITH
LXTerminal 3 # 3l 2| 34 R 7 19 7 H 5%, #hAT python < 3444 >, i [ cd fir 2 7 LA
B BIAR M E F, SR AFAE 2487 home H 5% T B programming X% F, 7
LXTerminal $1 R 47 T Mifir 2 #t ol LUZAT python B2 T

cd programming
python3 testfile.py

SR —UIGR], VRHSAERR EER T o177

Hello World!

5 AT E R ¥ IDE FER T SCF 40535 Python fHT2%. Biltn, #TIF IDLE3(iE
EEWBF 3), R i File — New Window, TEHTE H H A LL RS .

print ("Hello IDLE")
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4k %E 55 1 Run — Run Module, IDLE3 & #/R R ERA LB, S XH2RE)SE,
B4R 51 3] Python flBEgs It FAINZ

Hello IDLE

T PRI R R I HATLL, #Tk, Agk—ASERIITATHARE.

1.5 NG

BRSEATE, VRRLZIEME AT NE:

o R B — LR AN RS 4 LU BE S st A R B UK

P A R R E R LAY R

BE AR, M dmesg Fl syslog FFIRAFRIE K
e Raspbian fifi f] LXDE S5,

o AU e K ZHAE R G B BEE 77 3o

e raspi-config A LA FHRHC B W A2 IR o

e apt-get A LAFSRZEEHTHAM -

e Python A LAifiid shell &2 B 80 #& UARFB1T.



I T T TTTITII
ES N SENESEw:
@ 2 ® =m:
2 =a B =
8 sm
T
B B W
= &
=

F2F Clicypsteon &

Python &)

AFE I — LR BIRE SN Python, RAL T X seRASHFTA 40T, AR
RO T MR RRIE. RSB TERR L2m, EEIMTRS & RAHE. [
B, R SFE SR BNEAMES, WREEZLEERATIWERF, FHEHEL, R
STEJRHE T R EIEHN A

2.1 {EF Turtles &8

ERHEFF R T | BATRZUE BRI —FT17%i A IDLE3, XAFEn] LAHE B /R PR
BATEM T HH2F15. SHIEE, $7FF IDLE3, Al File — New Window, RGHIA :

import turtle

window = turtle.Screen()
babbage = turtle.Turtle()
babbage.left (90)
babbage . forward (100)
babbage.right (90)
babbage.circle(10)
window.exitonclick ()

#RJ5 A il Run — Run Module %% #% F5 R E1TR)F. A SBkH — D XHERE LR
WA % . BIFABFEAILL, HE—-NESEBRAOLFAITUFEBRICEE (XBER
{i1{#i F chapter2-examplel.py) .
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S —1T#R R —> Python 84, Python —fTATRA TA1, SRJ5 4k M S0 )5 0T 3k
W7 B 2-1 B8 THEVBT AL RIGWER . £ LB —&HL, H% b
EE-E BRRGEERE, L, RN WRIRI AR BR
AR, HRE T XS —fTREIER, AREL—K.

Python Turtle Graphics

& 2-1 {difH Python turtle £ H B 55—k &l

BT RBNFHE T Python B UMAARHEAUASHR TAEH

import turtle

7E Python F2FFEOFF LI4>, EH &H —L import /7. BN AT S A—LEHNRE,
BRI AR b B R SR B AR — . SRR A AR R R . T BT HPORE A A
ZH import f14 . ABIFhIRAULTA turtle BB LATE ML B TAE.
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BT RIS

window = turtle.Screen()

window.exitonclick ()

Bl T — A O HATLE, HE LT 3E, Bde Ostal DO A,
AT T RIERE 705 AR turtle BB & ) — 14 711 babbage i)
turtle X}42 (Charles Babbage, &L, B3 TIiHEVAES).

babbage = turtle.Turtle()

Babbage A RZA I i AT HERATBA . B0 T X7 :

babbage.left (90)

fER T left() 77k, ff babbage MIAERH—EMAE ., (LT left() FEFEFES BEHSE]
PAEEHZ T s AT B fR B . A, #rA S B 90, A babbage [ A% 90° . F—
IHEH T forward(). right() Ml circle() 7.

babbage . forward (100)
babbage.right (90)
babbage.circle (10)

B turtle MATE SN 100 MEER, £ AMKHAR 90° |, BE—1H T —1
AN I10BENHR.
BUAEFF IR AN INAEIRE . ¥ F m B Fami s (ZEein B2 B AR ):

import turtle

#create window and turtle
window = turtle.Screen()
babbage = turtle.Turtle()
#draw stem and centre
babbage.left (90)
babbage . forward (100)
babbage.right (90)
babbage.circle (10)

#draw first petal
babbage.left (15)

babbage. forward (50)
babbage.left (157)
babbage. forward (50)
#tidy up window
window.exitonclick ()

BITESBERXFHCEAE TH AR EERMNBMT —&4 # 5580917, 3t
BHLK 2L # FFEAE0AT o RITRATT AT AR AR i i i A (R HAbAE AT Bl AU Y
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N)o BT EFHAEE, SRIVLK, VAR ZIERHREXBAB, A TER
BUAT AR 5 sy B A T A4

211 (ERER

B AR R TR 5 AR (FRATIEE A =/ sRBOR T B BN A Z M R Je fy, (BARH
iy, BIIAZBAEETES),

BUAERT LAV N — BB USRI 55 — ) 7E M (SILEEm 24 Fr7Em) . M — H RS
AR, B R B SR AR B TSI

#draw second petal
babbage.left (15)
babbage . forward (50)
babbage.left (157)
babbage. forward (50)

R, BEE 2 KEHFRER. FE, BT, REFREHREREN, FEEE
HBAR R RS . BORREBCEEMR S, i EFRER 48 My (B 1 Emm), ik
SRR — 77, BRI ARREEWE . Fit, R LMERER, FH—/N B
HIRTRYLR E AT E B i .

PRA] LA AR R AU # EISE— R 1M (#draw first petal) FF o589 B 085S «

#draw all petals

for i in range(1,24):

babbage.left (15)
babbage . forward (50)
babbage.left (157)

babbage . forward (50)
window.exitonclick ()

RAVEAES 3 PN GAERFEAE 7RG, e, ARERRERFESET
JEHEARBARES 24 W2 S5, WHEHSATXRBE KT — e,

Python HEH (B ZJ5 Hefh ity HABK R %) AOARTSBUE ¥ AR M. $—
FTUE B4R, ZEME—TEE MR, 2 ab FRHIALHAT, Python BN
BAREBAE R T o IR 2RI S A RBRIE S, H2 KB Python MBE AR
A AR

BTG, VR4 K I babbage ¥ T — B BT A L MAE ST T AEH TH 2-2 Br
NEISERAESRR
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o Bython Tartle Graphics -

Ele Edit Formet Run Qptions Windows Help

turtle

» windie ard tutle
window = turtle.Screen()
babboge = turtle.Turtle()

Feiraw utem
babbege. color (*greer®, *hinck”)
babbage. Le£t (50)

babbage. forward (100)

babbage. right (50)

Feizaw cesitre

babbage.coler (*olack™, *bisch®)
babbage, begin_£i11 ()
bakbage.circle(10)

bakbage. end_fill ()

Peiraw all petals
tar 4 in cangetl, 24)1
i1 babbage.colex () ==
babbage. color (™
i¢ babbage.celer
babbage. color ("yel

e
babbage. colos (Yred®, biack™)

babbage. left (15)

babbage. forward (50)

babbage. left (157)

babbage. forward (50)

Ihide the turtls
babbage.hideturtle()

Yeidy up windaw
window. exi tenelick ()

T 1can 0
T

B 2-2 (ERTERRRS il —2e A

GUH 13451085, TR, MR, RRITANEERRER, EE- A DRNSS6
SHEAFA R turtle BEHARAE T — 2077 Bl AT AT AERR IR RO B 6. F I X AT T (0 40 A
e CESERA AIRIABR) .

import turtle

#icreate window and turtle
window = turtle.Screen/()
babbage = turtle.Turtle()

#draw stem

babbage.color ("green", "black")
babbage.left (90)
babbage.forward (100)
babbage.right (90)

#draw centre

babbage.color ("black", "black")
babbage.begin £ill ()
babbage.circle (10)

babbage.end £ill()

R, FAIEAT color(colourl, colour2) 771 (FEE AN ZEE KL M
ZFREREE), XH colourl BEZEM, colour2 £ A, MEHI=TO)E, Ri1E
PRI B VLA begin_fill) FEHAF O K5, ROTAMA end _fill) Kk, U EHEERE
BT
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2.1.2 /4RI :if, elif F else
PIAEGKSE ) TDLE3 i A B AL S5 19 5 2K 984 -

#draw all petals
for i in range(1,24):
if babbage.color() == ("red", "black"):
babbage.color ("orange", "black")
elif babbage.color() == ("orange", "black"):
babbage.color ("yellow", "black")
else:
babbage.color ("red", "black"))
babbage.left (15)
babbage. forward (50)
babbage.left (157)
babbage . forward (50)
#hide the turtle
babbage.hideturtle ()
#tidy up window
window.exitonclick ()

EAMERSZARRE, REFL., #. E=MBIERLHXEENTF. A TXE
ARBRABRME, RAENER LETRFZE, FREIIRAER. MRUATLLETA
F G - flower.png RABEL R, T HIARER, RIOFEHT if ... elif ... else 154,
‘B UF Python ARHEA R (OB R 1K . AT FiR

if <conditions> :

code
X B <condition> F/n 4, AL EER. AFIh, RAMEHNT &M
babbage.color() == ("red", "black")

babbage.color() (B ZF EAFIEMSE) SN HBRFRMNYAFEAME€,
AFFERMNZEEBN O H L, ERARGEMNEGH T —2FE. BHREEER—X 5
fo—H— P REER, FoNREAE (NEZERPOZE, BRIMEARELXM
ANFife, HILERFREERBSMREREN) . NETFS (==) £n “HE" . FHANE
TFEREANESERHE XN “BRE", RINFEAIE window F turtle XF 5 0 B 248 it
%5,

MR LM RE (Afh, 5 trtle (9BIEA ( “red” , “black” )), Python ¥HAT if
ZIEHIARES. TR &M RE, Python KL HAT elif (elif 2 else if AITRIE ). 3 B A9 H
ZA4F if —HE

R elif £b B9 2514 H 1R, Python ¥555 3| else £b$047. Bl M1k (EkRiE, if 1l elif
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AERIFIWT AR A BL), Python HHHRAT else Z S HIRAD . else AbEA HIWT &M, B 2-3 Hisk
T ERZ R,

REWRE

BEAEA

BERMOE

P 2-3 T 7L AR 5 ) AR P

XA if iR A BB AR ST — NMERE MR B B A . RAVER P BT T T miXAT

babbage.hideturtle ()

BRI turtle (RAR), DRIERAAASERRIOER. 2k, RINHE -
Python & [B 1 52 il

2.1.3 (HERREFFEABLRAKE

FEFF 458 — A Python B Z 8, AL TRITIET “HE” . METHEAMRBA
PLE ik, HEEgAROLE RS, EmneFo, ROEHEIRE 3 wrtle,
BB A E QIR E R, FRE R X R M HEE., #ln, i babbage.
forward(50) 75 F babbage ) forward(50) 77 %, ifiid window.exitonclick() 3 & F window
i) exitonclick() 77 5. B UKW X 7k, #IBATIRAFALE Python AL H o i AH B AR5
Python A MBI AYFFE——eR %, BRI T B TAE T XA 2K l, HERBATE
import {Efa[6H, Biltn, 7E Python MFRERRHHIA :
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>>> print ("Hello World")

BATAHSRFIZAT print BREC, M-S EHHBIGRE L. RESIDEBRIATERESNAE
ERF P HAESRT? YR RATRAT U AR MRECRR O 'R . fil, AERE
— MRS EL BT HRRAKORT . MRV BF R E F A K ST 2 xpixr (W
A L BCEROBERR, ATEREMBY 7). SRETHNES 0T 2 [
BREA (MREN T ERETEEE (pi) ME, HESB—RIRELRKFE) . B
BERATRIE — N RBORTERE . 7 Python H X FEMAY -

def circlearea(radius):
return radius * 3.14 * 2

print (circlearea (1))

XEBERMBEHT B REUREFE R, circlearea(1) 42K 1 MIEEHK, print() 2
RS R PR L.

EAVEFI KRBT def E X T — AR def ZJG RREZ, # FRI/NESE
RS ERFPAUEEGHXESE, SHEAERBOAFRE#RE %, XEF return
&V Python AT M{E R4, B, ZERTHEAIEFH, 4 Python & B circlearea(1)
B, S 1 ER S radius MIEE A RS, SRIGIRAT def circlearea(radius). ##E, TiR
BEIHELR (6.28) 43R %L print, LUGIRESED], FEw T LHRRE—E, —A kit
ERE BB A I Ttk . XR—MAEEA RN, oTLZERF A RF A 1L
2 HHRE I -

2.2 —" Pythoni53%: JBREE

WA, RNV A Python BJF o XIRVRK S th— M AHIE BAYHFRR, WERE
FERTT sk d R, SRR AT DT (T ILER) . fRAFRS B, 155
R o

a% AP KBEF A S BT LA K 3E www.wiley.com/go/python-raspberrypi.com
TH. FBABENMNEIR, RTUTHXLBEF, ZH A2 IDE R4 KD
i EY ., TEPBFPHEF 4L FE Chapter2-catandmouse.pyo

FTFF—~ IDLE3 Fré O 34 A T s .
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import turtle
import time

boxsize = 200
caught = False
score = 0

#functions that are called on keypresses
def up():

mouse . forward (10)

checkbound ()

def left():
mouse.left (45)

def right():
mouse.right (45)

def back() :
mouse .backward (10)
checkbound ()

def quitTurtles():
window.bye ()

#stop the mouse from leaving the square set by box size
def checkbound() :
global boxsize
if mouse.xcor() > boxsize:
mouse.goto (boxsize, mouse.ycor())
if mouse.xcor() < -boxsize:
mouse.goto (-boxsize, mouse.ycor())
if mouse.ycor() > boxsize:
mouse.goto (mouse.xcor (), boxsize)
if mouse.ycor() < -boxsize:
mouse .goto (mouse.xcor (), -boxsize)

#set up screen

window = turtle.Screen()
mouse = turtle.Turtle()
cat = turtle.Turtle()
mouse . penup ()
mouse.penup ()
mouse.goto(100,100)

#add key listeners

window.onkeypress (up, "Up")
window.onkeypress (left, "Left")
window.onkeypress (right, "Right")
window.onkeypress (back, "Down")
window.onkeypress (quitTurtles, "Escape")
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difficulty = window.numinput ("Difficulty",
"Enter a difficulty from easy (1), for hard (5) "
minval=1, maxval=5)

’

window.listen ()
#main loop
#note how it changes with difficulty
while not caught:
cat.setheading (cat.towards (mouse) )
cat.forward (8+difficulty)
score = score + 1
if cat.distance (mouse) < 5:
caught = True
time.sleep(0.2-(0.01*difficulty))
window.textinput ("GAME OVER", "Well done. You scored:
"+ str(score*difficulty))
window.bye ()

RIBMRE, 2R LR B LRRZ — T X AT LR AR A 2
HoERIER, MRARRFHE, ERETHA, REHRA—-T. B244/HTEFEND
Fif o

Vfunctienz that are called on key presses
det upl)s

mouse. forward(10)

checkbound ()

dei leftQ:
mouse. left (43)

i right():
mouse. right (4%)

dnt back() s
mouse. backward (10)
checkbound ()

de! quitTurtles():
window.bye ()

fotop the moume from leaving the mquara set by bed
et checkbound() s
lics! bexsize
{ mouse.xcor() > boxsize:
mouze. gote (boxzize, mouse.ycor ())
if mouse.xcor() < ~boxsize:
mouse. goto (-boxsize, mouse.ycor())
it mouse.ycor() > bexzize:

mouze. goto( (), boxsize)
it mouse.ycor() < ~boxsize:
mouse. gote (mouse.xcor (), ~boxmize)

Ymetup screen
window = turtle.Screen()
mouse = turtle.Turtle()

2-4  —/RTBLE T AN R K
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221 IBRTE
BRIFHIPIT A turtle Fl time A8, B FRM=1T.

boxsize = 200
caught = False
score = 0

i T RATZ ARl (BB WA A HMEE: A58 (variable) . BT 17T LAZEAS &
FAELMEEEEM. fin, $—479h 742 & boxsize FHFA 200, 55EXAT, FRIEA L
FEFE P H i ] boxsize, Python Kifff FHIE# R E . XM Z B AFR A R 2R
NEFALIZEN, ERITHXDMEFS, boxsize fREFAZE, {H caught Fl score HIE S &4 AF
oo BRTFE—IFER, TTUMERRANFSHHEHRE, XMBIEE PPt
window Fil babbage WRE 1 8k —4E, BT BIRFF T screen Fl turtle. 7E56 3 TP IRATH
AR, DR LIEAE R AEeE T AfE.

222 ENRH
R T RIS E LT — 2. 1R 7E PR checkbounds() HHYIX—77:

global boxsize

XATRMTTH, BA R TCE R BUE AE R BN i AE B . X —4T7 45 VF Python FRA(]
BAEA R B P AR B boxsize, T8 B Z7E R BINTE X HI .

A R Lk A R R A X — 15

#add key listeners

window.onkeypress (up, "Up")
window.onkeypress (left, "Left")
window.onkeypress (right, "Right")
window.onkeypress (back, "Down")
window.onkeypress (quitTurtles, "Escape")

X BRI & VR A Y A R o s 4% R B RO AT 4 BN, B—1TRRE ‘AL #
(B 77 1 A ) EREE) TR, B TR up (RAEEELEHFT ).

22.3 TEBKFIER
T RBE] T WA TP

while not caught:
cat.setheading (cat.towards (mouse))
cat.forward (8+difficulty)
score = score + 1
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if cat.distance (mouse) < 5:
caught = True
time.sleep(0.2-(0.01*difficulty))

A T ARMIEA 7% . while fEFRANF :

while condition:
loop code

ERRWMEFM (condition) HE, HHATEHEMTEARFD (loop code) . TERFHIZE
‘YT, ATLIEFZEE caught $i N False:

caught = False

B, X B #2144 not caught ([A4 not False N E., FFFIFIARTZ &M HE),
P —Hiz 78 caught BRIE N E, FEH not True F/nfll. XFERIREA HE L. (HINE
e EMRA S B . BT not TR EMBS—T .

time.sleep() %5 /F Python 5 1L 7 45 %€ (9 0 6], B R FRD, A b 38477 Bl & 0 B 55
(HAPSA—MEFEZRT) WinmB O RFFERatE. ReRI, MEMEESM,
f)3z B B A

7;#1 Mo bt PR R i TR EE MR P AR TA T ik thin, BAA it
K. iZ f# il forward(10) T £ /2 forwards(10) 2 # move forwards(10), = # & 4 # #
i WETURE WA H 587 ER? #H Python R EEAMAWNILIL A, KA
FEREEBETUEEFBRE T wREA IDLE3, # T F1 Python XA # &
BREWh HMNHBE, XEARSZAAGE, F¥ERANE-—T. AloFTEES
turtle R W ERE, RFEEAREERF U T\ wrtle, REHBEE —F, KH#2
2, RN 2FEAZTERNTET

2.3 NG

FAH9 Python sk T W B R 1k, A BIX SLRR ¥ REME A BOVR B B . AL TG
BAZE RSN, RITSES 3 T HETEMM A4 Python I HAMFSr. Titln
f], ERABIRREEEM T 5 L5 :

e Python ¥ B — RS HEIF M LB T AT,

o A LUEEEFR AN if 1A AR R AT o

o ANFNGE, Wi PABR, MRS KTk SIS TAE.



% 2E Python &/t ¢ 21

o PRECFTLAKE B E HRAS, o] AERRFARTS 5 T Rf@ A LEdr .

o AR ] LIFEAE(R B LAGE S T 5

& Python FH B —Z4AESE BN RAEH AT -

Wi, wEN, TR-GFEETUA SR, REN TR (& ZEDAEH
B), TAERRBERN. A, ARIEAGRRES AW X, Eik, 3RATLL Python X1t
R BOREE RATE . 7F Python fERERS T, A

>>> import this

this J& —MFREIR B, T AZ G 0l i 1R £ 4 F #Y Python &1, BLTE, #RXT
Python B4 —4 T f#, iLIRATE I 2 LIEZEK Python fLHBAE .



I REBRBERE BBDE
oW WL W W W
tHmE B W | |
i W
T B ]
: "W

@ B 9mn

i o

Python &t

FERTHEI T, BATEEEA Python BIFH, HEBBELAKR - IHE—H 2R
Python, {EAREATEREBERIM TAER . AFH, RATHEZXLFE, HIEHNA
WnfeT7E Python FREIE A MR 7ERYIETh, BATESIHIN Python HIARFRIFHE,
H BRI REIR S S A RIR BT

3.1 TE. EFKR

F2Ep, RNEDNZE OB T RERNEIN M T EH, ERRTFR
FEHM—MERAKT R, RELRITREBFENTERMT 4. MRRZHA S HAES 5
BAL, 15X B2 % Python FIHALIE S A HAR.

1E Python f#REZS A TEA] :

>>> score = 0

B4 JF Python /RABfH FH— A& F K score, {H N 0 YAEE ., 7EML2Z )5, Python HEFE
F| score, FLEFMHE 0 BE#H scores A THIEX— S, AkEEHIA

>>> print (score)

WHOAE, Python RIUFHATRATMI MM, TEMA score ZRTAASEA EIRIE. N,
Python ¥ &4 4 o
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WNRARHAE score HIMH, ATEAER—THE, W:
>>> score = 1

ILAE Python FFiB 3| score BY L& 1 kB # e (MRAT LAFRINAT print(score) H K iiF—
T)o VRtLA] LATESE B MERE A E

>> score = score + 1

AR B LF-A] LA AT 2 AL F B T RIZ T iR, JF EARERE Python 42
F (4nif, for 5§). Python g4 I BURMR/NG 78, AT RIZHRIALSTF, .

high score = 1000

FERTE BB TP, FrA EERRECT, A, EARTTLUREST, Wi, m:

player name = "Ben"

FATEE T AT DR — s R R SRRSO, Bl

>>> our_variable = 1000
>>> print (our_variable)
>>> our_variable = "Some Text"
>>> print (our_variable)

SR, AREAYARTE R AER—FhEL,

3.1.1 {Ef0EE

ERHFEIN, IREEEI 13, MAXLERER—INXF, BRERET. 38R
3, Python HIA—FE, BNEIEERA F5E A HY, XAE Python A FE Z AN AL B E 1], #
13 PREX type() T LAFE 2 Python ZHEAIEHY . 7€ Python fERERSPHIA

>>> type(3)
<class 'int'>

>>> type("3")
<class 'str's>

Python 45 1F3AT, B— =2 int (EH integer WFE ), 8 2 str (4T string BT
), XZHEN Python A NE%L 3 MFHF 3 BARM ., AT FEXMATARS AT LI B& H
BA1Z A e X5 .

>>> 343
6

S>> "3n o4 n3n

33
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BRI ETFIN—R, TR _AHRERAFAAIE—R, hTR, X4
ERMRBAEHERE, RN, BEBRERARENGR. A THRRESKLR, 7
AR :

>>>type(3.0)
<class 'float'>

>>>type (3>2)
<class 'bool'>

A5 float — MR AEBER—NLE, MBEMEAREE). 47 H bool( i
KRR, HAPAME: True il False),
3.1.2 ¥=HF

B BARERIPGE T Python W] LAPATHRSEHRAE . X RATABUEFF 4 (A4 int FI
float KA, {HAELE string, BAREWEEHT ). X THIE, "TLHAPRRERR. L
MBAERAE . B, TEMNMRER, REME bool B, Wk 3-1 FiR.

+®3-1 BEXRBHLLBRERE

BIER aX BlF
< NF 3<2->False
> XF 3>2-»>True
== FT 3=3->True
<= INFET 3<=3->True
>= KF%TF 3>=4->False
1= REF 31=4->True

BUERAER E— M BERR, W03 3-2 B,

F+ 32 WIERE
BRIEF aN BlF
+ hn 2 + 254
= Bl 3-2-1
* E 3 2%356
/ B 10/2-5
% R 5%2-1
** Fe )7 4 ** 2516
int () R int B int (3.2) -3
float () 354 float %Y float (2) »2.0
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YRATLAZE Python f#RE &%l AME(T — MRAERFRBAE—TF . filtn.

>>> 31=3

False

FERFF P ABEE S, W E R MR A AR . ildn.

>>> number_1 = 10
>>> number 2 = number 1**2

3.1.3 f{#FH Strings {RFEXF

string JERI AT LA ADRIRAFAEM SCT . QU7 8 R 2l 8RR 5 5 2 W5 | 545
ERFMATLLT o 7€ Python 1, ARHEFGISHRAT LA, RATELEXES, BT A U4 HE
W5 (R SEMS) M7, EXEAREEENN. AU RERERRTS,
PR He s AR BE T

XABARREURFE T HAMKA, FRIFLEE, string A HRAANBEE TR — 478,
ERATFHRRBTXMER—F/F B, —BFR

MBUER R —FF, Python L RTATIRAL T —LLMETT L. K33 A T —SH M
(o

+F 33 FHRBE

. BEw X BlF
string[x] REUE x NFAF (0 FF A% "abcde" [1] »"b"
string[x:y] RBUTA M x Bl y BF4F "abcde" [1:3] »"bc"
string[:y]string[:y] IRBUNFAF B LR NS y N FAF "abcde" [:3] »"abc"
string[x:] IREUNEE x D FFIREFAF R AR FAF "abcde" [3:] »"de"
len(string) pADEZ S5 J; len("abcde") »5
string+string BB FRS "abc" + "def " -»"abcdef "

3.1.4 H/RE: HiR

G HAIKE bool K8, EIEFHREHE, HAMWFFBERIE: True f False, FETE
Python 1, XFIMEME FREKXRE, HHATEEMEIS. RN, XAEEEAFEE
i (BARTRNAES 2 Bh B FEZRY), BlEH T RAE if 28R4+,
BATKAEAZ T E IR EAN R HFEBERMEFRS (and), 5 (or) FHE (not),

Ak, B A SR b s T U

>>> not True
False
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>>> not False
True

5, WEPMRER, MRWABEAE, WEREE, FN, &EE.

>>> True and False
False

>>> False and False
False

>>> True and True
True

5, MTENNRER, MR EPEA—DNRIE, WEEE.

>>> True or False
True

>>> True or True
True

>>> False or False
False

3.1.5 FEEBIEG

IR int(), float() 1 str() AT AREHERAEIT . B AT 200 JFL At M DS T e iy
B BABMFRE, RN MRRF SR L, Python ¥ & £
PR /NECER Gy . TR RAE TR, ARRRRRET . BR, HARE LIP3
AR A 8 . TS H T —848F

>>> print (int (3.9))
3

>>> print (str(True))
True

>>> print (float ("Three point two"))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: could not convert string to float: 'Three point two'

3.1.6 EHAMLER
TR —2% Python iB4], B— FREBFEFEEMNHER. BdktAaBRZE,
B ETHIA Python BRSSO B L RUHINT . $275% . A BT S FBUSR.
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® int ("two")

® print(str(3+3) + "3")

m type(3=3)

R "4" == 4

m "Python" [4]

®m (3 >2) or (2 > 3)

® not "True”

® 2345(2]

m str((not True) and (not False))

® 10 % 3

%21

THREF LR R, ENRERMHA, KBRMHA? BREATLR. WERH
A AZEARRS B e L6375 I b print iB4], JFHIA Python RS hE R LR . YBF

HEETEERMBA TR HIA—FERE, XATERA M, 7T LR SR# E e L RIS 58 Set 1 1
/A$O

prompt text = "Enter a number: "
user_in = input (prompt_text)
user num = int (user_in)

for i in range(1,10):

print(i, " times ", user_num, " is ", i*user_num)
even = (user_num % 2) == 0
if even:

print (user_num, " is even")
else:

print (user_num, " is odd")

3.2 FEEMIEPEHEE

BT f BABE AL, Python iE ARAFR AT BB AR T XA GRKBEWE. &

TR BA MM IR sequences (LRIEZEH) . ERE R — M E— M HIFHEERER. B NAEME:
lists (313%) #1 tuples (JEdl), ZHIHERT, ETRMHELIM,

REETREHIT:
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1k,

s WER Python #Ri2ISE

>>> list 1 = [1,2,3,4]
>>> tuple_ 1 = (1,2,3,4)
>>> list_1[1]

2

>>> tuple_1[1]

2

HATHTT B S KB FHEREM IR, HRE SR FREERM ROt BIBEN
EMNHATIERRERE B, EEWERLETRTES, IS P FARsa i

M BAANTCE, HEE AR 0 FFEA, K list 1[0] 1 tuple_1[0] AT LA () 4R ¥ 45 ¥ v g 45—
MR

LR EF TR LS KBS R A TTLHE 2251 -

>>> list_1[1]1=99

>>> list_1
[1, 99, 3, 4]

>>> tuple_1[1]=99
Traceback (most recent call last):
File "<pyshell#35>", line 1, in <module>
t1[1]=99
TypeError: 'tuple' object does not support item assignment

ATOL, PRATIASE RS R A R ITER ,, AR R BAITR . AT, ARET LA

—RMEETCHT R TA TR, XA, A LIEYF Python Y28 & tuple 1 JE—NMHT{E LABUY
IE{EL

>>> tuple_ 1
(1, 2, 3, 4)

>>> tuple 1=(1,99,2,4)

>>> tuple_1
(1, 99, 2, 4)

b P RATIR BN strings SR —PFHF, ENREFTUMATIIRMTH, TH

k&2 list_1 0 tuple 1 A

>>> len(list_1)
4

>>> tuple 1[:3]
[1, 99, 2]

BH$% 3-3, B TR UER BB T4 B iR
FIRATCA PR CE A LR RS ER, GFEFIRMTAA S, WRER, R

PIEFIRMNFIROFIRWFIR, HR, WREFXHEM T, RIS WA,
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BFRKFIR, BESLEAM. RTLEE S 4% .

>>> list_2 =
[[nau’ "b", ncu] ’ [ndn, "en, nfn] i [“9", nhn, "i"] i [njn’ llk"’ nlu]]

YRAT LAl 5 RAFHIRET RIKBUTE :

>>> list_2[2] [0]
'gl

>>> list_2[0]
[|a|' lbl' 'C']

>>> list_2[0] [1:]
[lbll 'C']

M 3-4 AT R R A BT LS R

F 34 ZHIIRRH
list_2[0] [0] list_2[1] [0] list_2[2] [0] list_2[3] [0]
= ngn = ngn - ngn = "j"
list_2[0] [1] list_2[1] [1] list_2[2] [1] list_2[3] [1]
= "pn = hen = "hn" = "kn
list_2[0] [2] list_2([1] [2] list_2[2] [2] list_2[3] [2]
= "gn = "fn = nin = "ln
AW Z BT URRBEIIIR, K 3-5 450 THHANTE,
%35 FIRBIEAZE (KLlist_3=[3,2, 1] AH])

R . e #F
list. N — list_3.append(0) -»
append (item) WHTCR 2SR R [3,2,1,0]
list.

extend (list_2)

A3t list_2 BFIREHR

list_3.extend([0,-1]) -
[3,2,1,0,-1]

list.pop (x) IR EIHMBRE x AT R See below

list.insert e S list_3.insert(99,1) »
(x, item) BATTRES x MLE (3, 99, 2, 1]
list.sort () HeE3#E list_3.sort()-»[1,2,3]

list.index (item)

1B MBI P A — U BT R A B

List_3.index(2)-»1

list.count (item)

HRFIRPIZITE BB

list_3.count (2) »1

list.
remove (item)

MERF I S — U BT R

list_3.remove(2)->[3,1]

X B 2 50 FER AR 2Z T8 WA A—E, BEAENT (BRT index() 1 sort()) B(ZE
T list 3 AT ARIR E—L{E, BN, 7€ Python MR P ETHE BT, MR, KF
BRI —AT R BN list_3 MIME,
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>>> list_3 = [3,2,1]
>>> list_3.append(0)
>>> list 3

[3, 2, 1, o]

SR, index() Fl count() 1R [E]—MA «

>>> list_3.index(2)
1

pop(x) A KAFFFR, BN E—WMT MAE, Hi, BREN RS x MIBEHTE
fa, FREEAFIRFMER TZTR. REST TFEOGT, B2 T BRI TIER.

>>> list_3 = [1,2,3]
>>> out = list_3.pop(1)
>>> out

2

>>> list_3

[1, 3]

EEvi, JSTTHBRT AREwB S, EMIIRIEFLEM. A HTIIRRE, RERK
AFTCERAE, #FATLAH T oo .

>>> tuple 2 = (1,2,3)
>>> tuple_2.index(2)
1

>>> tuple_2.sort ()
Traceback (most recent call last):
File "<pyshell#91>", line 1, in <module>
tuple_ 2.sort()
AttributeError: 'tuple' object has no attribute 'sort’

3.21 FHMESHRIIEFFITR

RATAUCASIRFTTHRITTROES, BDOTTREBXRL T HPH—TFhr. B, &
FIR[ “a” ,“b” ,“c” ,“d” ¥, af TR0, b BITARR 1, RIHEHE., KRifi, MK
AT TARRHZE A MWE? Blan, (REZEAIE MRS, A YRFRAIE L
2T REGERM, .

>>> real_name ["Benny"]
'Benjamin Everard'

1E Python 7, I LA F@ G 5 K E LT ( dictionary) . RA] LA FF 51iE4)
A7 4 real name:

>>> real name = {"Benny" : "Benjamin Everard",
"Alex" : "Alexander Bradbury"}

FM PR TEFR N EEXT (key/value pair), H 23— 4 (AHFrBRFRK) 2
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(key), HZ#o (£4) BME (value) s RFELE N key B XM 8 AT LIFES
JrPHITER .

>>> real name["Liz"] = "Elizabeth Upton"
>> real name
{'Alex': 'Alexander Bradbury', 'Benny': 'Benjamin Everard',

'Liz': 'Elizabeth Upton'}

VRAT AR N A AR E Thrai &8, b b, XEIFRRUTA ., Python FHIES
(set) VIR —MEBIRBAE—RTAHIEE FIRsUF 5. filin.

>>> herbs = {'thyme', 'dill', 'corriander'}

>>> spices = {'cumin', 'chilli', 'corriander'}
>>> "thyme" in herbs
True

A[LAE i, Python ff FH in #VERMIRSA & WEEBHEE S . B4 S HAERMER L
HRIEEH, SHE 3-6,

®3-6 HKENRE (BIFPERTENENHES)

CWER & BIF
set_1 & set_2 RPN ESIEAEITE herbs & spices-'corriander'
herbs | spices-{'dill’,
set_1 | set_2 BHBEIMEASPITE ‘thyme', 'chilli', 'corrian-
der', 'cumin'}
— herbs - spices o | (L
set_ 1 - set_ 2 set_1 FFFELE set 2 PARFFAEMITER \ Ty 1
thyme'}
q & 5 set_1 8 set 2 PFEEMILE, AUFEP| herbs * spices-{'dill’,
set_l © st | mastHmIEE 'cumin', 'thyme', 'chilli'}

3.2.2 EHAWER

TR Python i R ARE? BT, RAFKENHA Python ESHKK T A
CRYHIT, R A—HiERSFEER.

s ["a", "b", "c"].index("c")

m (3,2,1).pop(2)

®m {1,3,5} & {2,4,6}

= {1,2,3} & {1}

w30 dn §1,2,3 {34, 5}

s "abcde".remove("c")

s 3 not in (1,2,3)
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33 BHEERE

while 3R R —Fh i fa] LA PEFR . BG5S R A /R JE Y (9 4E 35 ) 28 mT AL 1 340 b
FF, ERFFEERBR B WRFAHLENE, ER—HBHF L, Fln.

>>> while True:
print ("Ben is awesome")

{BIEIREICESE 2 HMIEF A, ERFEREMLEES, S#ETRM—ATERSE, BT
A 4 BT ER R TG IAMA . ZAE Python M RERS P2 T X BAUAS, #iA print 184 2 J5 B
[F1Z4# (Enter). FHiB#&%E (backspace) Mi# H 341 tab (4 i), R/GHIEEIERE, X
S5 VR Python TEIMALS IR T, AT EHATX BARHS.

X BB ASEIER, % Cul+C AR ILE.

ToieHFI W R BRI B A B AT LA, HE R FERESRBEATUAT . HR8 7T &
AR HIEIR, BHETFE—AHSANER UG EEFANTSCEAIW R, i, T
THT 33X A B xR 1 6 R .

import random

secret = int (random.uniform(0,10))

print ("I'm thinking of a number between zero and ten."
, "Can you guess what it is?")

guess = 11

while guess != secret:
guess = int (input ("Take a guess: "))

print ("Well done!")

HERE, MEMAERFOFR, XNERFHHRE. FERf12M A f b ix
ANEE, HibRA1EHRE —T 5 —FER.

3.3.1 FEREHEEE

for & 3 AT LA FH SR il 5 3048, B FE B OB IR 0 — S B AT AL B O AT AE
rang(x, y) FOFEBI T, W x Bl y 98— DBUES. B, HRATLAS H—1 12 fE k.

>>> for i in range(1,13):
print (i, " times twelve is ", i*12)

rang() BA —ANSH, ATLARE WA ESER T Z B EE R, FNFRATHE range(1,13) B
i range(2,14,2), THERHH M 2 5 14 MFTAREC, BADE AT LA H AL B

e ffx, My —FEE
© NMufE 14, —iIFEE
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B (EfEFATE) MESKIER for IR, THIHIFEHRAEN:

>>> for i in [1,2,3,4,5,6,7,8,9,10,11,12]: print(i, " times 12 is

", i % 12)
>>> for i in (1,2,3,4,5,6,7,8,9,10,11,12):

print(i, " times 12 is ", i*12)
>>> for i in {1,2,3,4}:

print(i, " times 12 is ", i*12)
>>> for i in "123456789":

print (i, " times 12 is ", int(i)*12)

BJa— T R—R—MREFHHIT, ERRTHERAMROBIERRSA AR EEaME

WREAH GA—F, HAEBANF, AR SEEENES. TEMRNEFHRITERE
——'#Ego

>>> for i in {1,2,3,4}:
print (i, " times 12 is ", i*12)

>>> for i in {4,3,2,1}:
print(i, " times 12 is ", i*12)

FHA R, RAERFRHARITE, MRBEX. for EIFPATLMERE, Hb
DL IRAL 2

>>> real_name = {"Benny": "Benjamin Everard",
"Alex": "Alexander Bradbury"}
>>> for key,value in real_name.items () :
print ("The real name of " + key + " is " + value)

SRS, RBARER PRS- Ui R BAERF . SChr b, WRARIE for fE3RT
Frusial s, WIFEMEHKEEERSH, WHRSOTH, MARMEMABRESHFIHXFHH
T BARSE o

3.3.2 FAEREARRE

G PRI 2N T B R G SRR, Ho A X AN R AR 1 B 30 Z [E] BT R
ﬁ’?o

for i in range(1,30):
is_prime = True
for k in range(2,1i):
if (isk) ==
print (i, " is divisible by ", k)
is_prime = False
if is_prime:
print(i, " is prime ")
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WEBSEGON, B MEF RGN —, BAMERRE R R, X — 53k
WEE, HAXFE, Python A BEELMEE DR TURANEERA, LUKGAEIRARLET AL
5 8

EAMENEER, ERSMERTFES, CHOFFETEMmNR, BmRRkEit
53000 AN IR B (RHEIES 1710 30 FEMMPIANE), BIFBTHaEIEd kit
o AREENINEEAREZIER LT, BRGEANBEAOFEESHGREK. Ke
KRB RIFBITRRME (NRIREHEXA LK, 085K CulrC HABTLUEILE),
SEBRE, BRITEAUBGHE ., B—TFX T

for i in range(1,3000,2):
is_prime = True
for k in range(2,1i):

if (i%k) == 0:
print (i, " is divisible by ", k)
is_prime = False
break
if is_prime:
print(i, " is prime ")

B4, f#H range(1, 3000, 2) Bkid A M. RATEES E—KmtE, Hk, #Ra
REERA T, & if BEEAILM T —1 break, XSitRATH AT LME, RITRAETE
28, HARRXOE MR A8, —BEAXMRFRIEREC, vl EE A
break Bk HEFF, ALEPAT FHE—4T (if is_prime: )o X AMALTT LUERRFIEF T T H,

3.3.3 (FHIfEOEHERDS

XA L PR FR R WP T SEBEAR A, ¥ AT LU I 40 3 e #6] Python B, 1
HAUEARRSE, PUTRRRR, 452 it BALH. RITE2MEHRER ifiER, B
RIS —TF . if 54, & while B3R —FE, REE—A/REBERM. ©J5 EET L
HMHEAIGN elif (else-if) F else 1847, i

num = int (input ("enter a number: "))
if num%2 == 0:
print ("Your number is divisible by 2")
elif num%3 == 0:
print ("your number is divisible by 3")
elif num%5 == 0:
print ("your number is divisible by 5")
else:
print ("your number isn't divisible by 2,3 or 5")

© BT | MERSGEAHMAR . —FHE
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— A if B BRE RPAT—BARIS, HE Python K MMM WE, MPUTIZBAIEIF4E
WA if A, BN SRIE B R TP A 10, B8 FUR %80T LRk 2 8%, i
AR T ZBFRE S B (MR FBBEER—T, RTFES —NHH if 58 WA= H
elif) . WREBEH KM RNE, WIHAT else J5 mAMRIBE, EHMEIFHATLIES, ifiE
M)A AT elif Y else. QNREA else ihA), [FEHIWTZAFMWAMSL, Python #E& Bk if
A, APATH A AR,

3.3.4 WBHHRE

MREER R, 7ERTH ) F 7 P E AL IR TR, e RARTF 2.
X E R Python REEIEAER FAHH BRI T, EARMEZEAMT . I, Python #i4
MR, HATMIE, RIOVABBIEEXAM, K5, RESBEFHS.

SR, ANRARANERE B AT RE AR 5, AT LAEUF Python, SRR ol Jo 1 388 2]
)RR 2T b B, T LS T A .

try:

code where there might be a problem
except type of_ error:

code to run if there's an error

YRAT LA Python ZEAMFRMARIRAERY, HR Python 7E5 M I 2H AT IRKERL . 0.

>>> num = int (input ("Enter a number: "))
Enter a number: dasd
Traceback (most recent call last):
File "<pyshell#176>", line 1, in <module>
num = int (input ("Enter a number: "))
ValueError: invalid literal for int() with base 10: 'dasd’'

ALAEE], XREA ValueError (fH51R) . BFIMHET—M AT LSRR -

is_number = False
num = 0

while not is_number:
is_number = True
try:
num = int (input ("enter a number: "))
except ValueError:
print ("I said a number!")
is_number = False

if num%2 == 0:
print ("Your number is divisible by 2")
elif num%3 == 0:

print ("your number is divisible by 3")
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elif num%5 == 0:

print ("your number is divisible by 5")
else:

print ("your number isn't divisible by 2,3 or 5")
4> 2
AE A ry AR TP MABIRSRNRY, BEAZIFHBIBEFEIR.

34 (ERARYSEARE

RIS LS —2pk%, 0 print() # input(), XLEHFE Python B BR¥. VR A]
PIHCE LR, %2 EPRELESGTAC KBS, XBERITEEST—F. BFXA:

>>> def square (num) :
return num**2

>>> square (4)

16

XBACTRE LT —A %M square (F77) WK%, ARG REBOHR T 4 9F )7,
(B BT A4 5 TR — MM ST/ ME 5 BB F—RITR NS H. REus T,
S84 (ABIPR num) K2 PIRE IR E BT o return FEAAT LA BAERR T 951 3
Ji, FIRGERFREBHE, RA ZA retun 154, Python KEZESE —UGBZE return AR [E]

R T A& 2SR R Fln, THKRF A — 1 REHER S0
B AR —

def biggest(a,b):
if asb:
return a
else:
return b

print ("The biggest of 2 and 3 is ", biggest(2,3))
print ("The biggest of 10 and 5 is ", biggest(10,5))

EHOHIE, ENETERRE . ATMNRTEEERLPECETZRKEYR? AHF FH
IR -

def add_one (num) :
num = num + 1
return num

1
add_one (number_1)

number_1
number_ 2
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print ("number_1: ", number_ 1)
print ("number 2: ", number 2)

BITXBRBRFZH, B —TET4R. TUEERRZ, number 2 ¥4 R2, A
number_1 8?7 ‘ENIZRE 1 47 B ARMNEERFPATERER 1, E= 2 W7 FHRHRIE
EAZ1% 45 PR%L add_one() IF7E BT BUE T & MEL

BAT)E, YREK number 1 2 1. XREF X —1T:

num = num + 1

PR45F Python AAELE num ZKEE(RFFIFORAIME (Al number 1 —#F), MiREAE—4N 1
JE T

SRV, AIARRERAI IR . REFNMNFMA—RET . MR ENTHH—Fh B IR RE
AREOFRAEE, BAlERSEUE ARNFIRE R SRE S, .

def add_item(list_1):
list_1.append (1)
return list_1

list_2 = [2,3,4]
list_3 = add_item(list_2)
print ("list_2: ", list_2)
print ("list_3: ", list_3)
BT Z SRR E] .

list 2: (2, 3, 4, 1)
list 3: (2, 3, 4, 1]

WEEOT, XEEMEAE RS, B4 RIFARIEE RIS EE AR RGE R A2
fho XFEN T, 7 ZMH copy.deepcopy(), Al 8 SER1EF A copy Bk, R
EAMBIFECH

import copy

def add_item(list_1):
list_1.append (1)
return list_1

list_2 = [2,3,4]

list_3 add_item(copy.deepcopy (list_2))
print ("list_2: ", list_2)

print ("list_3: ", list_3)

GREEEEE

list 2: [2, 3, 4]

list_3: [2, 3, 4, 1]
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ANESE

AT BRI R, EARREESH, ARMERTEE, Wi, Rk
ZAIERH increment(), KREIEZ B NSEOEH MMM, 24 RA—DSHE, %K
ALK SHON L 1o XEHRARRE T LA FIBRIAME (AR 1) R4,

def increment (numl=1, num2):
return num2 + numl

3K B P — 5 B A AR T A4S W i SR AU A S B )

3.5 {ABIHED

AFPRMNELNFLRERT, HERANFUTHEXLRTGHRRE, 2fg—1
RIEBERERT . ANH, RAITENA RN REBIRERF, Hh ALK
FIRHER S AERT T PRI B9 o

SR E — S BABIRIF RVFIRIE R . FRATTHE G A3 A B 26 R R 45 # ok
AR R, SRR B R BRI X SRR . FRATTEE Z 58 0 T AT B A S B DA fi
FA P A8 B e

@% K P K% FR KRB F 47 BB 3F www.wiley.com/go/python-raspberrypi
T#, ABEWMNER, WAUTH, LH M52 IDE RRDEEHEF,

KRBT (FRtun] LA M is E3RFNE, &5 chapter3-student-1.py)

students = [["Ben", {"Maths": 67, "English": 78, "Science": 72}],
["Mark", {"Maths": 56, "Art": 64, "History": 39,
"Geography": 55}1,
["Paul", {"English": 66, "History": 88}]]

grades = ((0, "FAIL"), (50, "D"), (60,"C"), (70, "B"), (80,"A"),
(101, "CHEAT!"))

def print_ report_ card(report_student =None) :
for student in students:
if (student[0] == report_student) or
(report_student == None) :
print ("Report card for student ", student[0])
for subject, mark in student[1].items() :

© JEschntk, SEFRE numl =1 BOXBCESETE, FOVBRASHEERAESERET . —IFFE
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for grade in grades:
if mark < grade[0]:
print (subject, " : ", prev_grade)
break
prev_grade = grade[1]

def add_student (student_name) :
global students
for student in students:
if student [0] == student name:
return "Student already in database"
students.append ( [student_name, {}])
return "Student added successfully"

def add_mark (student_name, subject, mark):
global students
for student in students:
if student [0] == student_name:
if subject in student[1] .keys():
print (student_name, " already has a mark for ",
subject)
user_input = input ("Overwrite Y/N? ")
if user_input == "Y" or "y":
student [1] [subject] = mark
return "Student's mark updated"
else:
return "Student's mark not updated"
else:
student [1] [subject] = mark
return "Student's mark added"
return "Student not found"

while True:
print ("Welcome to the Raspberry Pi student database")
print ("What can I help you with?")
print ("Enter 1 to view all report cards")
print ("Enter 2 to view the report card for a student")
print ("Enter 3 to add a student")
print ("Enter 4 to add a mark to a student")
print ("Enter 5 to exit")
try:
user_choice = int (input ("Choice: "))
except ValueError:
print ("That's not a number I recognise")
user_choice = 0

if user_ choice == 1:
print_report_card()
elif user choice == 2:

enter_student = input("Which student? ")

ee 39
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print_report_ card(enter_student)
elif user choice ==
enter_student = input ("Student name? ")
print (add_student (enter_student))
elif user choice == 4:
enter_ student = input ("Student name? ")
enter_subject = input ("Subject? ")
num_error = True
while num_error:
num_error = False
try:
enter _mark = int (input ("Mark? "))
except ValueError:
print ("I don't recognise that as a number")
num_error = True
print (add_mark (enter_student, enter_subject, enter mark))
elif user_choice == 5:
break
else:
print ("Unknown choice")
input ("Press enter to continue")
print ("Goodbye and thank you for using the Raspberry Pi"
, "Student database")

BRI, ST BR G RF AT RNFIRT, TR TFIREETI RG]
RGN RERT LATE AR BCER . EF 2 S X PR BRSO r, BRI T WF Iy
XEHR—o

%23
R P O BEE T AR TR AF I 47 At AR? BRIENATERE.

3.6 ({ERERMEXNR

2 FRVFRRE SR T R B R R — X R . PR b, BRAVERMEET FELEM
M. EZTFXMAT:

window = turtle.Screen()
babbage = turtle.Turtle()

WA R Bt %, MAELERITEBER R TAER . turtle. Turtle() i& [B]—
A H turtle A B Turtle 5B X%, FHER, tuttle.Screen() iR [Bl—~Hi turtle AR

© HERSAFHRER, BNEEMACHRSAR IR, BEFTHFESRBRBRI TR,
—FEE
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Screen REBIRAIN R . WM HZ, FRANRMENREOWR ., XA LS, I H#E
AT LR VRRVE R 6 07 v . T AL SE R 2 P 9 iR B

HRELRRSMNRREZAFMT . 765 2 HHBIFF, RAFRLL turtle H9%EHEZ 10
R, BAEMNELEEENRT T . RATEER turtle X ARAF7E— 1 babbage
RIRRE, AR ITER, %ISR AGE TR S TR AR, BT DL A
FFRIES . BT w5+ -

babbage . forward (100)

XATAURSHS turtle (A ATRS SN IE G R IBZE RS o 7EPRAE DX AL, BRERMt4
BlEMESE, turtle WREVEEBEULKMEFHTHFEENER, HAENWELHE
MEEXRPT .

ERATA—ANRR AP T BB XN R BEA AR

class Person():
def __init__ (self, age, name):
self.age = age
self.name = name

def birthday (self) :
self.age = self.age + 1

ben = Person(31l, "Ben")
paul = Person(42, "Paul")
print (ben.name, ben.age)
print (paul.name, paul.age)

XBEAILETEER, Python 1, & | WA LKA FEE NG FEE, K
MBilsh . B Person K KEFH/ P 3k, WRAXHEM Python th A SR, (H#F
W0 AT LA fE AT B S 7 AR . ATLAE B, ke Oor A —#E, X HE
SEERV self T, XFRARAMAR ., EXNMF, RubAEAEE self.age Fl self.
name, BfISERNE—LHIHEQNE—MH . ApFIH, FATH People KA H T A
TR (BIERISER]), BAXREA & B B —10 self.age fl self.person ¥ 01 . {10 LA7E
SIS BT (RREATFE print J7E P ERMIREE) . XBFRA Person KA R

XEARAWAN . _init_ REANKEE WK E. ZOTEELIEE “Wihik”
KL pint ek R . Bk, ben = Person(31, “Ben” ) 2% Person ZEi— X%, I
fEHASE (31, “Ben” ) VA _int_ J¥k. BE W LUADREERE. % =477 birthday()
JRR T fn e {3 7k T AR P AE 26 9 A1 T oK O BOHE B AR AF () B, 45 Person X R — 4
birthday() #7¥s, ERMAFMATLLT, Fla0:
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ben.birthday ()

EHFHE age fin—.

AR, BIAHREMLIFHREIES, MRRIECSFENIRE - FE, Him,
SR ARAE B — N 2R AR T parents (IHF) MMHAER, BIMAEEER (age), £F
(name), A4 H (birthday), SRR Parent 5 —ii X 004 B8R %%, Python 0I5
EATNHABAL P YR, T A H—PF-

class Person() :
def __init__ (self, age, name):
self.age = age
self.name = name

def birthday(self):
self.age = self.age + 1

class Parent (Person) :
def __init__ (self, age, name):
Person.__init__ (self,age,name)
self.children = []

def add_child(self, child):
self.children.append (child)

def print_children (self) :
print ("The children of ", self.name, " are:")
for child in self.children:
print (child.name)

john = Parent (60, "John")
ben = Person(32, "Ben")
print (john.name, john.age)
john.add_child (ben)
john.print_children()

Person J2& Parent f#3¢, Parent /& Person i) 2K, fERZBAZEE LKL G HEHMTE
SH, ERAEMRXANEE XA, KRTLUEREEK _init_ ik, SHZRGE
B SR AN vk i U AR i A E S S

LB AMEBE T U S EEARE. BREROEILEREDINIRE, BT E
AR turtle AL EM T 44, BREAME . FH turtle 28505 TiXHFER, KR
BEHE N EAT, A UZREBBEREI T REAR, REE B 6E R
J5HE T (B R B AU AR, AN PR O aX 77 1k B BOR 40 7 2 T SE B o

THEORBERRES T24BARERF, B TRRMITAER (3CF4 chapter3-
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student-2.py)

student_data= [["Ben", (“Maths“: 67, "English": 78,
"Science": 72}],
["Mark", {"Maths": 56, "Art": 64, "History": 39,
"Geography": 55}1],
["Paul", {"English": 66, "History": 88}]]

grades = ((0, "FAIL"), (50, "D"), (60,"C"), (70, "B"), (80,"A"),
(101, "CHEAT!"))

class Student () :
def __init__ (self, name, marks):
self.name = name
self.marks = marks

def print_report_card(self) :
print ("Report card for student ", self.name)
for subject, mark in self.marks.items():
for i in grades:
if mark < i[0]:
print (subject, " : ", prev_grade)
break
prev_grade = i[1]

def add_mark(self, subject, mark):
if subject in self.marks.keys():

print (student_name, " already has a mark for ",
subject)

user_input = input ("Overwrite Y/N? ")

if user input == "Y" or "y":

self.marks [subject] = mark
return "Student's mark updated"
else:
return "Student's mark not updated"
else:
self.marks [subject] = mark
return "Student's mark added"

class Students():
def __init__ (self, all_students):
self.students = []
for student, mark in all_students:
self.add_student (student, mark)

def add_student (self,student_name, marks = {}):
if self.exists(student_name) :
return "Student already in database"
else:
self.students.append (Student (student_name, marks))
return "Student added"

s 43
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def print_report_cards(self, student name = None) :
for student in self.students:
if student_name == None or student.name:
student.print_ report card()

def exists(self, student_name) :
for student in self.students:
if student_name == student.name:
return True
return False

def add_mark (self, student_name, subject, mark):
for student in self.students:
if student_name == student.name:
return student.add mark (subject, mark)
return "Student not found"

students = Students (student_data)
print (students.students)
while True:
print ("Welcome to the Raspberry Pi student database")
print ("What can I help you with?")
print ("Enter 1 to view all report cards")
print ("Enter 2 to view the report card for a student")
print ("Enter 3 to add a student")
print ("Enter 4 to add a mark to a student")
print ("Enter 5 to exit")

try:
user_choice = int (input ("Choice: "))
except ValueError:
print ("That's not a number I recognise")
user_choice = 0

if user_choice == 1:
students.print_report_cards ()
elif user_choice == 2:

enter_student = input ("Which student? ")
students.print_ report_cards (enter_student)
elif user_choice ==
enter_student = input ("Student name? ")
print (students.add_student (enter_student))
elif user_choice ==4:
enter_student = input ("Student name? ")
enter_ subject = input("Subject? ")
num_error = True
while num_error:
num_error = False
Ciey':
enter _mark = int (input ("Mark? "))
except ValueError:
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print ("I don't recognise that as a number")
num_error = True
print (students.add mark (enter_student, enter_ subject,
enter_mark) )
elif user choice == 5:
break
else:
print ("Unknown choice")
input ("Press enter to continue")

print ("Goodbye and thank you for using the Raspberry"
, "Pi Student database")

3.7 (ERERRSMIIRE

FHRINIE, REZL W import REZK T, ERIMHBAMBEMNREMET 4.
HE b, JEFRE, import HU2HKE Python M A Ib—A BRI ML/ F . TR
YREIE—~% 4 module_example.py B, HEATFEXIT:

print ("Hello World")

5 H AR A AE R B9 home H % (X F B\ F P 3k /& /home/pi) . B 7E, 7E IDLE3 i
Python i BERS I :

>>> import module_example
Hello World

WK, XRANZEICE AR, 8 H B a4 T LLE R R4 . #E module_
example B2AY :

def hello():
print ("Hello World")

HRMZAE S IDLE A REEF M FHFH R, ERZEETT:

>>> import module_example
>>> module_example.hello()

% 176 module_example )T R AL ARK TS, FERBEELRTIN EE
BAE R UERHENT . A, RATEERSBH—HS, BATURRARS
() —&R 43«

>>> from module example import hello

e, HEHATEXFTA LLETT RS
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>>> hello()

EE, XEATEMERATR. BARMNELEHIAYTZFEE . XM
R EFIRE A B 2 SR HAL RSB A whEE, HT I EMA, IR rT LR MR
A AR PEER S A 2 AT 4 25 (A -

>>> from module_example import *

AT EAEFE /D, DA a5 (B 2

il BRI A A T A R B — D AR Z R . BEEAAE T LIAEA R TR
HH CETFRIBER, RICBRIMBEAVMNAT ). EEAT LIRS K TR
PR IAME, VRAT LA R SR A AR, J7E R BA—& TAE.

JEUREEAT R, AR B S IL R AR, SR AR R B IR TR A & 2 68 60
etk

3.8 IN\NG

BAVF WA B E S Python T AR, XIHMTEES —AEEWB, R, #E
gEA o, RIMWESEEBHREBENBENFE. R, RONMFARHXLEELLEBILE
WIFtAAE S, [R5 S S AR 7 2 1L VR B A% K 240 Python 727 o WRARRTER A
FT, EWEIAE, HEEN Python XA (EARENEETHARY, MEAKRES
PR ) o

SESEAREE, YRRLK T RTINS

o AR AT LUMRAFEIE
BamEAZA, W int, float F bool,

FiFe. Jo. FIEEA T LUK EE B AR R LU T A

while S EHiZFTHBIFKM AR (False)

for & AT LA — A R H I FA TR

RECH B RS, FTRLBRESEN].

H] ABESAR R R B A E

Python A b E/MEER, 7EREF S ATATRT LA NI o

o YRATLAGIEE A O MRER , SXAEAT AT BhBARR T 43 B S O A B S0
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3.9 JAEEBXR

21
AR AFE

m prompt_text holds "Enter a number: " which isa string.

w user_in holds whatever the user types and is a string.

m user_num holds the number version of whatever the user types, converted into an
int.

m i holds the numbers 1 to 9 as int.

m evenisabool that holds True or False (depending on whether the user's number is
even).

#2322

import random

secret = int (random.uniform(0,10))

print ("I'm thinking of a number between zero and ten."
"Can you guess what it is?")

guess = 11

while guess != secret:
try:
guess = int (input ("Take a guess: "))

except ValueError:
print ("A number! Guess a number!")

print ("Well done!")

#2]3

MEAR ERGERATITH, BRELELIEM T RBE M. RARTEREENE,
BT R BERHT  TC L T REAS 7 B0 b 46 fin A8 4 2 T



ST TIT T e
: ooy et

& 7 %% 12

EI3FR, RINNBTREXLTFUAINT . AFEEIRA T, HERIBIEE T
FIFEA T AR, MRE %G it anfal b 22— A1) B ) A AP DR Bl SR SO T Bh Fs AR e . SR, X Fh
AR TE 20 t40 80 FEARELARRAT T . e, BRCEFENHPRAFA, HRERKEHK
ANFRE K BbR (S0 B ) .

YR B L i X = Fp R RIZE R A B T BAS Tk, GTK M Qt. TK 27,
AN, Bz R, GTK B2—MBRHATH TEA, H LXDE (Raspbian 2RI\
HIET) MEHT GTK. Qt (HRHEME cute) HEHEIFA], Mt EERN T BN AE
REREEF L. JaRPiER L4 Digia A7, hHEHLLEFF K, GTK A Qt #F AT L% 3%
R, PRSCTE, EXFAPRBAA AT RERN . REEEGFH Qt, BRENEABIFHIW
FEAEFNELT A HE AR SH¢ o

FRUAGEF pyside B RIFR LG E . 7 LXTerminal H7, #HiA:

sudo apt-get install python3-pyside

BN BT E — S E], W RUE R BRI

4.1 BFEAFPFRE (GUI) &wiE

RSEAS, ol R BUANSR A IER A AHROR 52 IR L $E T T4, 7£ Python HLATLAFE
© EATBMER, AWM EFKHTIFMAALE, Raspbian HHIF GTK Fi Q. —FH Ik
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WRHZEWREZEE. BRHAF AT (GUD A, XBAERMEHEGHN/NTE, K
T MR R TEN, IR IE A S wEFE .

R TT AGE Gk, 58 3 Brh, WATNA T, FRATABIE— kA T BT A 5
BB, KB, VRWEFE BIAA PR A2 7 ik 2 T IR i et g — 1k,

ERMEEEFETHIF. B2 58P, RN trtle BB, o058 qnf) % & & &
BT . XHHEBHCFMAZL, BHEATRKEZ, X BEMHE—OFP, KEE
B ey 1 — 4 R GUI R turtle, iEIRATM FEAMRBIFH (FFER, ATUFET
A P35 3R 330 chapterd-turtle-start.py ):

import turtle

import sys

from PySide.QtCore import *
from PySide.QtGui import *

class TurtleControl (QWidget) :
def __init__ (self, turtle):
super (TurtleControl, self)._ _init__ ()
self.turtle = turtle

self.left_btn = QPushButton("Left", self)
self.right_btn = QPushButton("Right", self)
self.move_btn = QPushButton("Move", self)
self.distance_spin = QSpinBox()

self.controlsLayout = QGridLayout ()
self.controlsLayout.addWidget (self.left_btn, 0, 0)
self.controlsLayout.addWidget (self.right _btn, 0, 1)
self.controlsLayout.addWidget (self.distance_spin,1 , 0)
self.controlsLayout.addWidget (self.move_btn,1 , 1)
self.setLayout (self.controlsLayout)

self.distance_spin.setRange (0, 100)
self.distance_spin.setSingleStep (5)
self .distance_spin.setValue (20)

#set up turtle

window = turtle.Screen()

babbage = turtle.Turtle()

# Create a Qt application

app = QApplication(sys.argv)
control_window = TurtleControl (babbage)
control_window.show ()

# Enter Qt application main loop
app.exec_ ()
sys.exit ()
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BAEMA LB E, B EEMREERAENE (FILEREM) . §EERITKE
BiX HEM T M4, FEABEPLE TurtleControl K7, B4R H Qwidget (KZE% Qt
KLIFR QFFk). M Qwidget 4675, VRIFEIT i M &FBEATIRE, IAET M
REHEN-TMEHAGERHEEEAARBFRE, ARESFE, RTTEBLLA G
BT

X B =AM — D BBEFSHE (spinbox, RVFMIART, FFal I, W/NZE
F——BABBITIEMREFEAE spinbox WA TAET ).

BT RPERIMXEHSE, REZRIM—NHR (layout), Qt A JLAAE M7 RS A
(G BE A Ih—Fh), AFEFE FH QGridLayout, {84533 A ) fa7 B 42 i o AR AR 7 HE
HIE SN R (grid layout) . B RIEEAS [ ELRKE 4 1 70 B RLRIAS , RS R Qt fv
A A BN WAE T R BET H AR, QUK Bh AR M A2 4],
FARFRIFA HAAE MRS PR B AR

REAEHE O BRI, BHEHENTMASR (layout), Fin:

self.controlsLayout.addWidget (self.right_btn, 0, 1)

Horr 0 #0114 BIRA N E O ZE EAITFIREKF R B A SR (BRE-F B AR R EF
HifEl—TF). XHB, AN THE&ET—17, NELBE .
WA & EEBMEARZE, REMT XTSRS O] LUE R %A R

self.setLayout (self.controlsLayout)

YR T] LA e B O AR — i B s AR EARAT . B, ATRAERLUT )7
AL HE (spinbox ):

self.distance_spin.setRange (0, 100)
self.distance_spin.setSingleStep (5)
self.distance_spin.setValue (20)

SAHRE T BRAR/ME, UREBWEAE SRS RAIGE.
FERAEINE T RIFFER Y turtle R BJF HATRRBIEERE O IFHETE,

4.2 N0l
RS AR T M ES AR O, SR LA M . TS B
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Qt REMMHERIE . & AR ST AR — A, X EMEGE RS S
e, MERNEYEMHRAEMREEBITH T,
AT EEX S, HH T EASENE] TurtleControl 2549 init KR :

self.move_btn.clicked.connect (self.move_turtle)
self.right_btn.clicked.connect (self.turn_turtle_right)
self.left_btn.clicked.connect (self.turn_turtle left)

def turn_turtle_left (self):
self.turtle.left (45)

def turn_turtle_right (self):
self.turtle.right (45)

def move_turtle(self):
self.turtle.forward(self.distance_spin.value())

AT REX BRI TE IR BT i, MBI B —E, fE RS E Tk R m %
HH/NMES . BUEXHE

self .move_btn.clicked.connect (self.move_turtle)
AN IXAE -
self.move_btn.clicked.connect (self.move_turtle())

KRR RBETEREMERES, B2EVF Python BTN EHF BT ERIENS .
AR :

def move_ turtle(self):
self.turtle.forward(self.distance_spin.value())

Rifi, MRERAREFEREMAES, M2 EVF Python ¥ T A BENSE . XIE
BAREX BEMAERE, ik, Qt AREESFEHRERKEITH 4.

AR, E o] LR B E AR A ES, U4 & chapterd-turtle.py. & 4-1 45 T2
FrizfT i A

HA b Pyside fl Qt SiX AZHE, ALBHHAERERMEE, HHEHKEHAH
e, BRAOIATTREH ENEHER—E. &£ F—MFh, AERAZZTAM, I
HRA e SRR ok, XA LS T B0k nl LAGE FHABA T o
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il

Pethon Turtle Srapghics oo -

A

& 4-1 Turtle A9 AR 58 REE D

R
%231

P& turtle FEHIFRSF, 3D turtle AT A IBUR ERIBIE. XBAH T —LL#R, W
FKE turtle FIARRSECR «

#set up turtle

window = turtle.Screen()
babbage = turtle.Turtle()
window.colormode (255)

HREETT LLFE turtle BOBREBEN M 1 2 255 4ifa . &6, B, .
turtle.color (100,0,0)

B—A AR VE/E QLlables, BT LLAE AN/ NESCF R . AT LA -

self.red label = QLabel ("Red", self)

A LA B AR BOEHAE R4S (S0 HAETARE) o

4.3 BIE Web 538
T T AT DA L FRATT T LA fo5 B 20 2 A SR B — A R . 7 TR )
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T, BATEGEN Qt AMFRlE AN KA (CEstthRh—RIHMHE R,
2R, HEAHEEHRLH, AFREEARL Qt MAHAREMATUT .
 BHAERTRERN RS -NEER, AT, RACAIE—-EMSE, QthEA
BT —A A X TR TR FRES T EXRER—NERKHNE, RE
R AT EER A RFE MR, i QMainWindow, A LG INAR
ZRWE, AU, 28K, TEVRINSE AT Zeus s A AR v,
XFFAEI AR R, REEMRE BRI, XTFRITPaETHAKRA, 75
KSTEAN A W TATERD, RATERIE, QWebView Al IuiMX —HI#iEF T .
EAMBIF, REERT MG R. X FREHERIESR, EEAT RGH TR, #Ex
AR, RS MERBETAR. XTI, SHRMRFE TR, QVBoxLayout (I
" EAiR) 1 QHBoxLayout ZKFAijR), ARk FE&TFHEERF. E&FMARPERME
HEt, B¥KFaEEEREHIITE . KX 5 L A& 3E 1 XA BB —
AR E AR, MR, XTFERKNESI A NS, —BRARZE, e
A EAM R,
FATH Web D] Y5 #5545 B A LAY B Web W Y 854 Ry BDTRERA 6%, AP MK
B P UK o5 4R R T B RISy AR SRRl AR T, IRFEEMMG R, — M ESIRAEN
QHBoxLayout, F1—> FH 3¢ 2%& §ij 1 i — > # 1l 25 F1 QWebView £H {4 # QVBoxLayout, 4
BUBEARRSTRS, Qt¥f B hA#AR, &M RER G R FHZS 8]
AHEREE QLGN AR, REEFEEXEARTE, PibRITITHE! T rAHEE
HTEM, R ETESAM (S04 M 5530 chapterd-Web-browser-begin.py) o

import sys

from PySide.QtCore import *
from PySide.QtGui import *
from PySide.QtWebKit import *

class Browser (QWidget) :

def __init__ (self):
super (Browser, self). _init__ ()

self .webview = QWebView(self)
self.webview.load ("http://www.google.com")
self.setGeometry (0, 0, 800, 600)

self.menu_bar = QHBoxLayout ()
self.main_layout = QVBoxLayout ()
self.main_layout.addLayout (self.menu_bar)
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self.main_ layout.addwidget (self.webview)
self.setLayout (self.main_layout)

class BrowserWindow (QMainWindow) :
def __init_ _ (self):
super (BrowserWindow, self).__init__ ()
self.widget = Browser()
self.setCentralWidget (self.widget)

# Create a Qt application
app = QApplication(sys.argv)
window = BrowserWindow ()
window. show ()

# Enter Qt application main loop
app.exec_ ()
sys.exit ()

X — 1 A B K Web ) YT 2% B 7 BB 28NS, RAT LB T — T, ERETHF

Google HIETT, #RATLAMGK BIFEAMINE (LA 4-2), RIZELMBARXLRIG, HHH
AALHE QMainWindow (JE TSR U6l E), QWebView (AMRETIL, XZ4AT LA
AR W B EF A L) FI&EF R

chapterd-web-browser-beginpy w8

Sian in

Search

Google Search I'm Feeling Lucky

B 42 LM SRS EEAR

EFHREZeMETENK, VRTEE A RS X K 25K self. menu_bar N H,

EATTHE S BUAE 5 Th 0
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Web 3 %5 5 10 fe AR $ 30 o i 2 SR B AT B0 . 7EXAMES, FRATRT MR AE -
ABiF i —FEE ] QPushButtons, Kf T i ) S4B A I AMR B AR S o () Browser 25+ .

class Browser (QWidget) :

def __init__ (self):
super (Browser, self)._ _init__ ()

self.webview = QWebView (self)
self.webview.load ("http://www.google.com")
self.setGeometry (0, 0, 800, 600)

self.back btn = QPushButton("<", self)
self.back btn.clicked.connect (self.webview.back)
self.back_btn.setMaximumSize (20,20)

self.forward btn = QPushButton(">", self)
self.forward btn.clicked.connect (self.webview.forward)
self.forward btn.setMaximumSize (20,20)

self .menu_bar = QHBoxLayout ()

self.menu bar.addWidget (self.back btn)
‘self.menu bar.addWidget (self.forward btn)
self.main_layout = QVBoxLayout ()
self.main_layout.addLayout (self.menu_bar)
self.main_layout.addWidget (self.webview)

self.setLayout (self.main_layout)

WAEBFT—F, VREWEERIIA I 2R, "TLARTHERGIR . 2448, QWebView 58
BT A EEA AR, X R S E R A QWebView HYRTHEREIR I ik EHER .

@% WERED, EXEMERBRERA—%HER, TUATARRTREHLE,
AFREEFALA R, AL—mHEEI - IMRERTUEEE T ERRSHE,

FAGTE 6 AR AR, &Famh, QRS RAFM RS TEZ A
Mo ARXRAH, BHARE, RTFEAEHEEZEF. £ Web W AT, RAEKH
G R AT AR Zs ], RS RBERARLEAM I, BT HMEX— A, RATERmME A LHE
A setMaximumSize() 7% U, ARGBIEENIAZKT 20 x 20,

A — A SCA R ARE S Web D YE 2500 55 —/NRetE, P T DA A RELZE 05 (] B9 il s
hko JLRPARE Y Qt HA#R AT LIUFE SR, BH WIERE QTextEdit, &7 LIFIR BN
WAE A, PR, BT, BETLMCEER . i, RESFHAEPIHARA,
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QPlainTextEdit /& 75 — 2l F QTextEdit B % WM, R A& ReeH/EA i p
A, AREACFREZRCA . EATERA TR K AEIT, ZERA AR TE A R AL RE
B, BT EMSOTRAEZITCAR, AEMIRA SR, M FRTHEASIA (I
URL £%), QLineEdit i+,

RAETE A “FeB)” $5Hl, RGNS LB OTE, #% 5 Browser
X (CEFHTUBARR) BAT LM E X,

class Browser (QWidget) :

def __init__ (self):
super (Browser, self)._ _init__ ()

self.webview = QWebView(self)
self.webview.load ("http://www.google.com")
self.setGeometry (0, 0, 800, 600)

self.back _btn = QPushButton("<", self)
self.back_btn.clicked.connect (self.webview.back)
self .back_btn.setMaximumSize (20,20)

self.forward btn = QPushButton(">", self)
self.forward_btn.clicked.connect (self.webview.forward)
self.forward_btn.setMaximumSize (20,20)

self.url entry = QLineEdit(self)

self.url entry.setMinimumSize(200,20)

self.url entry.setMaximumSize (300,20)

self.go _btn = QPushButton("Go", self)
self.go btn.clicked.connect (self.go btn clicked)
self.go_btn.setMaximumSize (20,20)

self.menu_bar = QHBoxLayout ()
self.menu_bar.addWidget (self.back_btn)
self.menu_bar.addWwidget (self.forward btn)
self.menu bar.addWidget (self.url entry)
self.menu_bar.addWidget (self.go btn)
self.menu bar.addStretch()
self.main_layout = QVBoxLayout ()
self.main_layout.addLayout (self.menu_bar)
self.main_layout.addWidget (self.webview)

self.setLayout (self.main_layout)

def go btn clicked(self):
self.webview.load(self.url entry.text())

XHEAAMH R, —ME7E URL R2HE T setMinimumSize() 7. % setMaximumSize



FAE BEFmE v 57

—HE, Bl QtfZl— LR A BE A BREERNFIMGE . 55— B Qs Y HEY Bk
fF 7 2 2 98 H addStretch()o BEWINT —ANEBRAM, (UUHRBERR A6, 4604,
B R TRBAA M FTA 2], E Qt AT M R AR 2 .

BT Lzt T iidE ., M 2B RIRT ZEAE Web Hitik B4 A http:/. (B
AR BEF 2 B URL 5542 3R %% U5 0 28 75 2245 & W4 Pl #ildn, http://yoursite.com/
document Fl ftp://yoursite.com/document B8 [a] A [F] e 7 . KEZHINAR N YIRS AR AR 1F R4 s
W 26 P SOTBUE AR I 2 httpo SRTHT, 24— D HERK URL Hihkry, B3R TZ Y
HIZ.)

AR, FRATAWEEREI T — 1 go_btn_clicked() BIFT ik, S5 7k fF 446k
BRRALL, XFEMAEIRA, selfurl_entry.text() 3& B P A SCAS, B SRR TG
A SCAAE S HE A Webview 1 load 771

WE, RESHE - PTEEEX EMNES. BARBAE FWRMEA, kI, AN
YRS Midori ZhRBIRAK, HEIFARGRIMEMEAZR, RATT —DEHMETIRER F4E 1L
By, mEERREXENE AR, —FREAEIERANTA B h RS — 1A
) Qt AF——HAHE (QComboBox) .

HAEXN 2 F HERMRE &+ AR WAk BAA AR, XA TH
Bk OME, FP AT LAZE FRIPIR PR, WREARERE, RIRIRHERR T,

AEMESNBILMEN R ZERFEE RN 2. HfEFER, RIOIALER P SRR
WP, B, AP A, RITEREZBZSZEXAFH,

£ Browser J& 1 ¥ il T 1) F Hh 4 SRAAR 4 (AR RRAKTER A 2 08 T3 TR A E 78 i 3
R EE )

self.go_btn = QPushButton("Go", self)
self.go_btn.clicked.connect (self.go_btn_clicked)
self.go_btn.setMaximumSize (20,20)

self.favourites = QComboBox (self)

self.favourites.addItems (["http://www.google.com",
"http://www.raspberrypi.org",
"http://docs.python.org/3/"])

self.favourites.activated.connect (self.favourite_ selected)

self.favourites.setMinimumSize (200,20)

self.favourites.setMaximumSize (300,20)

self.menu bar = QHBoxLayout ()

self.menu bar.addWidget (self.back_btn)
self.menu bar.addWidget (self.forward btn)
self.menu_bar.addWidget (self.url_entry)
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self.menu_bar.addWidget (self.go_btn)
self.menu_bar.addStretch()

self.menu bar.addWidget (self.favourites)
self.main_layout = QVBoxLayout ()
self.main_layout.addLayout (self.menu_bar)
self.main_layout.addWidget (self.webview)

self.setLayout (self.main_layout)

def go_btn_clicked(self):
self.webview.load (self.url_entry.text())

def favourite selected(self):
self.webview.load (self.favourites.currentText())

+orfis, =17 MUY, AREER] LAFE F] QcomboBox $ATSE R .

12 URL —Ff, FATHIE T self. Webview.load, {HiX U F IS HUE ST M4 S HES
PRI SCAS

A WA T LA B SRR, SEIRAT IR k. B RER
%, WMABERNE, R TFRARTUSTARE R, BN REHRE, RFRPK
K. Gi/NvUm .

el F T T PR AR 43 BT Browser 25

self.favourites = QComboBox (self)

self.favourites.addItems (["http://www.google.com",
"http://www.raspberrypi.org",
"http://docs.python.org/3/"])

self.favourites.activated.connect (self.favourite_ selected)

self.favourites.setMinimumSize (200,20)

self.favourites.setMaximumSize (300,20)

self.search box = QLineEdit (self)
self.search box.setMinimumSize (200,20)
self.search box.setMaximumSize (300,20)

self.search btn = QPushButton("Search", self)
self.search btn.clicked.connect(self.search btn clicked)
self.search btn.setMaximumSize (50,20)

self.zoom slider = QSlider(Qt.Orientation(l),self)
self.zoom slider.setRange (2, 50)

self.zoom slider.setValue(10)

self.zoom slider.valueChanged.connect (self.zoom changed)

self.zoom label = QLabel ("Zoom:")

self.webview.loadStarted.connect (self.page loading)



QPushButton, Z&{lF Z Hi ¥ hn ) URL % i 33,
) “F 45 BT AN _E https://www.google.com/search?q= . Fil4n, R RKAEIR, ©HRITH
URL http://www.google.com/search?q=Raspberries, i 24k R AR, XBH T
https:/ T AJ2 http://o FBF s {RFEE 4 (secure), WIS FH https:/, D) Y0 25 2 3k 1) T A7
BARE SN . R0, HARTA MESEB R https, Rk 48 3CFF, QWebView AI LA
i B AT —A

F4E BERERE

self.menu_bar = QHBoxLayout ()

self.menu bar.addWidget (self.back_btn)
self.menu_bar.addWidget (self.forward btn)
self.menu_bar.addWidget (self.url entry)
self.menu_bar.addWidget (self.go_btn)
self.menu_bar.addStretch()
self.menu_bar.addWidget (self.favourites)
self.menu bar.addStretch()
self.menu_bar.addWidget (self.search box)
self.menu bar.addWidget (self.search btn)
self.menu_bar.addWidget (self.zoom_ label)
self.menu bar.addwidget (self.zoom slider)
self.main_layout = QVBoxLayout ()
self.main_ layout.addLayout (self.menu_bar)
self.main_layout.addWidget (self.webview)

self.setLayout (self.main_layout)

def go_btn_clicked(self) :
self.webview.load (self.url_entry.text())

def favourite_ selected(self):
self.webview.load (self.favourites.currentText ())

def zoom changed (self):
self.webview.setZoomFactor (self.zoom slider.value()/10)

def search btn clicked(self):
self.webview.load ("https://www.google.com/search?g="
+ self.search box.text())

def page loading(self):
self.url_entry.setText (self.webview.url () .toString())

59

BARA A S I, A A E Ak e R, # RHEH — 4 QLineEntry Al —

BRI AARSESEREA

R RE QSlider, XSRS SM—MRATRERBMERIER . ERERENMT 2%

— L, TR AT T

self.zoom slider.setRange (2, 50)
self.zoom slider.setValue (10)
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FB—ATRE TR BRME/ME, 788 THIRE.

& valueChanged 3fi{F i% # Fl| zoom_changed() J5 ¥, iX Fl X2 % # %] — 1 QWebView
ik, R THYERSAE . zoome changed() ME— U B2 4 M S MBI LA 10 LARAE
FHCER T

WRFHMEE, RERIABRATARILGIN T A FIERSY . BH X817

self.webview.loadStarted.connect (self.page loading)

def page_loading(self):
self.url_entry.setText (self.webview.url().toString())

EAPRIUE URL AEREW SER 71 24 7 9 5T A9 skt

4.4 RINBOFEL

EW MR E LM, BN AT % LR AR TERN . Bi0/8 I iEe&A
Yl il g Y /& QMainWindow A LABSINSE 07 BUAEFR AT LA ik

WARCEA I SRE, RTEEMBRFIMERTGH L., RPETMAMFRE, AT
FAT# T QActions BI]E

& BrowserWindow 2SO a T T FAREF AT LLZA SO 3 BRI I — T 6 5 AT 18 1K«

class BrowserWindow (QMainWindow) :
def __init__ (self):
super (BrowserWindow, self).__init__ ()
self.widget = Browser ()
self.setCentralWidget (self.widget)

self.exitAction = QAction(QIcon('exit.png'), '&Exit', self)
self.exitAction.setShortcut ('Ctrl+Q"')
self.exitAction.setStatusTip('Exit application')
self.exitAction.triggered.connect (self.close)

self.menu = self.menuBar ()
self.fileMenu = self.menu.addMenu('&File')
self.fileMenu.addAction(self.exitAction)

A — A FRAT I A SO SRS TR ZE R N . AR T Web RIS H T A5, B
BEATH— AN o 7E5T8E Db, P AT AN AT S, s —MREATIF Y. I
i, PRATEEREAS T EME THRQIE—FE O, BMEANGR, JHEFA T ER AR
AlH, R, XEXATLIE QAR TEREEMN TIE. QA —RIIF X HEHEAIA
o EATRR R AR S8 HOE FA T RERY —LL T BAET 11, AT AR FATH THE. & FFI07
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B BT BrowserWindow 26, BEAT A% Web N %8 250 AFT IF S04 AHEHE

self.exitAction = QAction(QIcon('exit.png'), '&Exit', self)
self.exitAction.setShortcut ('Ctrl+Q"')
self.exitAction.setStatusTip('Exit application')
self.exitAction.triggered.connect (self.close)

self.openFile = QAction(QIcon('open.png'), 'Open', self)
self.openFile.setShortcut ('Ctrl+0')
self.openFile.setStatusTip('Open new File')
self.openFile.triggered.connect (self.showDialog)

self.menu = self.menuBar ()

self.fileMenu = self.menu.addMenu('&File')
self.fileMenu.addAction (self.openFile)
self.fileMenu.addAction (self.exitAction)

def showDialog(self):
fname, _ = QFileDialog.getOpenFileName (self, 'Open file',
'/home"')
self.widget.webview.load("file:///" + £fname)

Af, BIAATENEAXTS, HZ VA QFileDialog ) getOpenFileName() 77
Yo XHSITH— MR “$TH /home HE FHIXMH” (Open File in the directory /home)
FFE O (BHE 4-3), —BRAPESETHRZEN S, BRREIPARE: S
TR B Web MW HATEMELIER, LSS IHFEFH.

tookin: [ mome AdcooalE
= Comp:;:: EE

R

Aegane: [T
| Files of type: jAn Files (%) =] cancel l

& 4-3 {#i ] QfileDialog ¥TFFA<Hi {4

QWebView fii i file:/// (EEX B E =RI) FTH A SO, BB (8 A i 75 ZEAE SC
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2RI XA FTS

ZEit, Web WEARMETR T o WRREBAR L5, nTLAAMEE R F| 5280, o
#J& chapter-Web-browser-complete.py. FIA N HRBRF—F, RATET AT FREE
P (EIRATFTE 2 LA 28 pyside BEEAT Qt T HAR ., R HERHN T EAS, Hikd
THRE, RINEGErALeial, —YIERICRAE http://srinkikom.github.io/pyside-docs/,

ARG
%] 2

WE LE BIXHEHE ] DIERR P P IR I fE, XA, B Z AT turtle
Y, fEHAEI—4TIF QColorDialog f4%4H, F¥Ki%E turtle Hifa,,

X B 45— 2 42 /R, QColorDialog.getColor() 4% i& [A] 2§ & 3 QColor [ 8. {8 F
variable_name.getRgb()[:3] I LA )\ QColor )72 & #3545 RBG MIfH. 7E KRBT EM A [:3],
HoAERR EERE— ML E 4 MERTTH (Bs— M EEWE, XBEAAT),

4.5 ING

ESEAREE, NOX T RLATNE:

o Pyside J&2—/NA] AFS BhRf H Qt T HAE EJE A1 Python JE .

o Qt FAMEHEM, RATLIEEA NIRRT+, PR — R A,

o RATLUE XBATEIERT AR I, WREIE T, AGHESTE, SFRFBHE.
o AXFMFLALIME QE N, WIEMEME TR,

o {#if4k& B QMainWindow FIZERAGEE R, "TLLH CRINSEH.

o QtfF T —RINFIABRE N AIXHEHE, aTLASRMNE A MR F .

46 SAB=E

1

import turtle

import sys

from PySide.QtCore import *
from PySide.QtGui import *
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class TurtleControl (QWidget) :
def __init__ (self, turtle):

def

def

super (TurtleControl, self).__init__ ()

self.turtle = turtle

self.left_btn = QPushButton("Left", self)
self.right btn = QPushButton ("Right", self)

self .move_btn = QPushButton("Move", self)
self.distance_spin = QSpinBox ()

self.red spin = QSpinBox()

self.green_spin = QSpinBox ()

self.blue_spin = QSpinBox()

self.red label = QLabel ("Red", self)
self.green_label = QLabel ("Green", self)

self.blue label = QLabel ("Blue", self)
self.colour_btn = QPushButton("Colour", self)
self.controlsLayout = QGridLayout ()
self.controlsLayout.addWidget (self.left btn, 0, 0)
self.controlsLayout.addWidget (self.right btn, 0, 1)
self.controlsLayout.addWidget (self.distance_spin, 1 , 0)

self

self.
self.
self.

self
self
self
self
self

self

.controlsLayout .addWidget (self.move_btn, 1 , 1)

controlsLayout

.addwidget (self
controlsLayout.
controlsLayout.
.controlsLayout
.controlsLayout.
.controlsLayout
.controlsLayout
.setLayout (self

addwidget (self
addwWwidget (self

.red_spin, 2,1)
.green_spin,
.blue_spin, 4,1)
.addwidget (self.
addwidget (self.
.addwidget (self.
.addwidget (self.
.controlsLayout)

3i,10)

red label, 2,0)
green_label, 3,0)
blue_label, 4,0)
colour_btn, 5,0)

.distance_spin.setRange (0, 100)

self.distance_spin.setSingleStep (5)
self.distance_spin.setValue (20)

for spinner

spinner.
spinner.
spinner.

in [self.red_spin, self.green_spin,
self.blue_spin]:

setRange (0, 255)

setSingleStep (5)

setValue (150)

self.move_btn.clicked.connect (self.move_turtle)
self.right_btn.clicked.connect (self.turn_turtle_right)
self.left_btn.clicked.connect (self.turn_turtle_left)
self.colour_btn.clicked.connect (self.colour_turtle)

turn_turtle left (self):

self.turtle.left (45)

turn_turtle_ right (self):
self.turtle.right (45)

&
£
‘Q

63
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def move_turtle(self):
self.turtle.forward(self.distance_spin.value())

def colour_turtle(self):
self.turtle.color (self.red spin.value(),

self.green_spin.value(),
self.blue_spin.value())

#set up turtle

window = turtle.Screen()

babbage = turtle.Turtle()

window.colormode (255)

# Create a Qt application

app = QApplication(sys.argv)
control_window = TurtleControl (babbage)
control_window.show ()

# Enter Qt application main loop
app.exec_ ()
sys.exit ()

2] 2
T EW T2 R ECERD S d s e L.

def colour_turtle(self):
self.colour = QColorDialog.getColor ()
self.turtle.color(self.colour.getRgb() [:3])
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gHE Clacyprton >

& & i X%

15 4 Fh, JREEH GUI TREAEME T B, CESERF FRmMEM. 3
FAEMEFM/NTRERHHES . BE, BRH—RERABRF A FHXLRTG: k.
AR T EAEFR R L — RV, EARREEMEMER, RIOTEAR, K, TR
MEMBLIEE . B4R, PySide AREMEAEXMES, (B3 —/MEHR PyGame AT AFEFRA]5E
X TAE,

Raspbian W& T PyGame, {HHBEH T Python2, i FIA1MEH Python3, Tl %
K—To ABH, HRTFEMLGFX MR, KRNI WM RN ILIE . BE, KRFE
B % PyGame T BT A, FrLA, $TH LXTerminal, %A apt-get (FLAFFHRS) L%
B AR ST

sudo apt-get update

sudo apt-get install libsdl-dev libsdl-imagel.2-dev \
libsdl-mixerl.2-dev libsdl-ttf2.0-dev libsmpeg-dev \
libportmidi-dev libavformat-dev libswscale-dev \
mercurial python3-dev

AT E LI R], XERB IR ERLL -dev G5B . XERIF R M. ikl Xk
FER AR B EA .

T —# R4 PyGame MIBCHT A . 1 F3RATM A Python3, A7 ZEIREUBCHT M
A, HHEMNEENFEFEPTH:

hg clone https://bitbucket.org/pygame/pygame
cd pygame
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XPIAT A2 K224 PyGame FI4RTIA F 23] — 4441 pygame 19 H 59, 52T,
PREEAT LA T 31 6445 Python3 4% M2 %Ak e .

python3 setup.py build
sudo python3 setup.py install

WR—YIEF], #EATLAFE Python3 H{#i i PyGame T . 7E IDLE H14TFF Python Shell,
AT A2 o] ASGIE S 7 TAE .

>>> import pygame

X BLAR BT AR, wURRE MR RS T, 7EARSRP AT 2 AT, R B Ml sk
RELRTHA R, MR —VIER, W LAZHLTH64 WE PyGame S Q0 TAEA -

>>> pygame.init ()

>>> window = pygame.display.set _mode( (500, 500))

>>> screen = pygame.display.get surface()

>>> rect = pygame.Rect (100, 99, 98, 97)

>>> pygame.draw.rect (screen, (100, 100, 100), rect, 0)
>>> pygame.display.update ()

BB X EHLSITH T —NFE D IHEH T - NKEER, B—fral diftair
GyGame, % ATFFH—DHFE . S5 -(500, 500)- f&— 535 8 10 96 5 A BE 9 T
H, FEXEIA2EAWNRRES? N2 ARGESH, BEFRS R4, $£=
ARG —A AT LA B2 E T, IR E AR B screen 1,

PRfs2 FH B> 2 /) PyGame 28 Rect fil Sprite. 28 AR EHE. £H—1,
Rect, XJF PyGame {9 TAEF A RULAEH HE . FUFTHMAIE T XN, ERAEL
PRI T 100,99, T8 98 REK, W 97 BRE. XBEIRFEMIE, PyGame (194452 MG H#E
BIZE FATTLR, FAXTTFIER BB AhR, B2 L FEEr.

BRI BRES BRI L (FERESE S EEa M%), £ F—7REH,
WATKZAE L2 HIZER % . 280 (100, 100, 100) £/, GEMEGME (B ERME
TUEIABLE 0 3 255 Z[H]), 0 AR (0 FRIHTE, | WEAKT | RLHEKTEE). X4
B SRAGET, WRRERWEE, SAIHEIFEA RIERE . OREAEMIZE
AR, RTEERFRAE, IEMNMIRAITERSS — 17 Fr AR .

PRAT AZRTE B L B 2, RS — T AR SECE WA AR

5.1 HEHBXK
X265 PyGame S IERL 9Ty . BERATEM B —ARANT UK. EXRL,
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PREFEE S — > G M s BRERFEAT R 5E iR HAR. 9 THOIMERE , RATMBREE L gk T
KER, WRAETERFEN. AOURMES EHTR, SEaPRH 2 k&s,

THiRgmEERT, ATEFE ARG LRSI, MRS B X Aal S 47 i %
W=l XA AERFNEER, RITMESHEZERTMAE, RITE LSBT
AEIEAT ., EAXEEIIHEN. T TFRRMNFGERERE, AWEEXER, 3%
REEH . X FRXAMERR, AT FHE AT (RATLAE ST, o al LR B8 A R
b F#ERSCAH: chapterS-pygame-skell.py, SR )5 FEBE A 2 B P 4 BRI ZE):

import pygame

import sys

from pygame.locals import *
from random import randint

class Player (pygame.sprite.Sprite) :
''"'The class that holds the main player, and controls

how they jump. nb. The player doesn't move left or right,
the world moves around them'''

def __init__ (self, start_x, start_y, width, height):
pass

def move_y(self):
''"'this calculates the y-axis movement for the player
in the current speed'''
pass

def jump(self, speed):
''"'This sets the player to jump, but it only can if
its feet are on the floor'''
pass

class World() :
''"'This will hold the platforms and the goal.

nb. In this game, the world moves left and right rather
than the player''’'

def __init__ (self, level, block size, colour_platform,
colour_goals) :
pass

def move (self, dist):
"' 'move the world dist pixels right (a negative dist
means left)''!
pass

def collided_get_y(self, player_ rect):
t'1get the y value of the platform the player is
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currently on'''
pass

def at_goal(self, player rect):

'''return True if the player is currently in contact
with the goal. False otherwise'''
pass

def update (self, screen):

''"'draw all the rectangles onto the screen'''
pass

class Doom() :
''"'this class holds all the things that can kill the player'''

def __init__ (self, fireball num, pit_depth, colour):
pass

def move (self, dist):
'"'move everything right dist pixels (negative dist
means left)''’
pass
def update (self, screen):
'''move fireballs down, and draw everything on
the screen'''
pass

def collided(self, player rect):
'''check if the player is currently in contact with
any of the doom.
nb. shrink the rectangle for the fireballs to
make it fairer''!'
pass

class Fireball (pygame.sprite.Sprite) :
''"'this class holds the fireballs that fall from the sky'''

def __init__ (self):
pass

def reset (self):

'''re-generate the fireball a random distance along
the screen and give them a random speed''!'
pass

def move_ x(self, dist):
''"'move the fireballs dist pixels to the right
(negative dist means left)''!'
pass

def move_y(self):
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'''move the fireball the appropriate distance down
the screen

nb. fireballs don't accellerate with gravity, but
have a random speed. if the fireball has reached the
bottom of the screen, regenerate it''"

pass

def update (self, screen, colour):
''"'"draw the fireball onto the screen'''
pass

#options
#initialise pygame.mixer
#initialise pygame
#load level
#initialise variables
finished = False
#setup the background
while not finished:
pass
#blank screen
#check events
#check which keys are held
#move the player with gravity
#render the frame
#update the display
#icheck if the player is dead
#check if the player has completed the level
#set the speed

XEEENRBAZ, HELEURN T HXREAESE, XE—HIE Python £
B, RATLLETTE. ER T AMERMBERZTASMIEMERE, #% Cul+C A58 LIE L
Bo HEXSA THR—FFLHER, FEERMBMATS, RATT SR E— B LLETT,
XEERATH AT IAKER ERINM TN, UMK ERERLZT. ERSN AR
pass 1), ZIEAIABUEM IS, EIR—T7EBEAEMRS, Python K &4fit4, A
BT EX—FT A RS REE1T .

5.2 sk PyGame
PAEFRATE I — B R VGRS B E o T TE ST L B PR T A AL T 5140

#options
screen_x = 600
screen_y = 400

game_name = Awesome Raspberry Pi Platformer"
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#initialise pygame

pygame.init ()

window = pygame.display.set_mode ( (screen x, screen y))
pygame.display.set_caption(game_name)

screen = pygame.display.get_surface()

#initialise variables

clock = pygame.time.Clock ()

#icheck events
for event in pygame.event.get():
if event.type == QUIT:
finished = True

#set the speed
clock.tick (20)

PRI AEIA 1 initialise pygame J 1 ACAS BORFRATT Z 80 I ETAY . ME— Y X 5150 2
FATHERRE R e A2 5 . 3ORE 5 8 LA S B B0 AT T AS FH 4 6 e AR LA i T A1
Lo TR RBEBETAREE AR TE 2 R AR B b LA R R il AR s 17 0 o

#check events J [ B985 FH R S5 F P 4% T QMR HICHT & O s, B 3R, clock
HIBATE A T PyGame 1 timer K% & 53 G PR EEE . B T 008 BRAR XS N7 U X A — o,
BT ERAREAZIBITHRRMR (B, FER P A ILSERAEZ AT TA S EERE R T ). R
HFEERALES 2 T turtle YWk ARFE, 251F Python ARER—/N& & AR EIBP AT, {HA A4S/
B VRS FTE T T AR MATE B2 KB Th ] . ARARIE— B2 AL EastT, W
XK1 T B S AR R HLER A —FE . clock.tick(fps) A AP AN A&, B &R
IMRIBATRT AT ], 38 B 45— 3E B B R e B DR A R B 2 B AT fps IRTEFR . #E LA
g, RE—1TSITRATESGFZ A LR GFMp E 2 34T 20 IRTE3F .

BAELEFRATMN Player ZEHF IR E . 158 FAMCHEER NS Player 25+ .

def __init_ _ (self, start_x, start_y, width, height):

pygame.sprite.Sprite.__init_ _ (self)

self.image = pygame.transform.scale (
pygame.image.load (player image), (width, height))

self.rect = self.image.get rect ()

self.rect.x = start_x

self.rect.y = start_y

self.speed y = 0

self.base = pygame.Rect (start_x, start_y + height, width,2)

Player [ s 2 T 4k 7K [ pygame.sprite.Sprite. AT LAH A B k2 R, (HE L
PREBERE P LA . selfimage l selfrect, — BB IFEf], 447K B pygame.sprite.
Sprite (KRR AL BRI 3k . @R, selfimage /EVRA BAL 45 sprite IR, selfrect
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& PyGame B4 il EE ML X, RESTEARUE, VRAT LURERAE A TE X 8 — R A8 30,
#RYE, PyGame SAUMMBHER . FHERKEET], MBS x.y BHETUBE.
BIBCE AR AR R (speed y) FIIBER AP ¥l 6 L FREBRIOEEE . BFE—1R
HRARE (base) f2— M ESUMIIER B/NGEETE . VoS0 SR I A 2 R 75 0
e o = o
REMOOCERS, WTLUERBGE L, HEEARETE LM, K FIRGTER
INE - 3E A DX«

#options

player spawn _x = 50
player spawn y = 200
player image = "lidia.png"

#initialise variables
player = Player (player spawn_x, player spawn y, 20, 30)
player plain = pygame.sprite.RenderPlain(player)

#render the frame
player plain.draw(screen)

#update the display
pygame.display.update ()

ATLHER, REEEAEREEESR. WREAZARYGM, °TLLECBIE—
ANEMR . XA P sE SR AL T K& AT LA T HIVE AR 59 B 42 http://opengameart.org., B 1#5 2
AT LA 3% T BOFERE R P R, (B PR RETEVFAIN, B RARZEN X T
BN R R G HMA, RTE A1 Python [R5, WIRIER, Mbi1n LB
S, 20 AR B AS H E HAE 3R . X ER R F UL IR (S 1) . http://
opengameart.org P ¥ b B A U A SR UL B AT BSF BV RT . EERE BN R
FERER WA o K 2 HABN, BN LI ARVE . IR B BTA I SO T LA
PyGame, TGN png BER. L8 %K, AT hitp:/opengameart.org/
sites/default/files/styles/medium/public/lidia.png 1 A AT F M, RLn] L H S
MR (SRR ZE AR N 45 B T player image 288 )., HAETHUIS RSN Eizfrig H &+
#4R player_image BRIt

F R
FRABAMNAEL L FRNGBBHRE, RAURT THATRF, EELEEF RN
A, RALATAR BiAASEN T kM EG AR, Flde, AEIR LM Linux #4F 2 %
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AT R, BLHTA T L4 Midori M%) &, &£ £ Python & T4 7% B 46947
o KAWL, ABRBERRGTFRYX—— MR THOEMTERREEZLE, 5—
NP REZ, iRk FE (creative commons) R EM, RAHRT LRSS, WwBIE.,
PaAE, BRORBLZINTRKM A BIALREFLEREN, THRIEEZKE
HFAERBESZY, BFILRLARBFANBENETHHFT, T E, &
HWiEAREM, wRETEZERBATEFRORD (RFEAFZ2ARBTHIH), R
) ey ik AR LA EFRM3E L, 4o github.com, M3t %k AhEFE,

HTLHER, REFEWHIA RenderPlain, EHS0E— N LI2HI B R E
RIXT% ., XH, X4 E HCS K RenderPlain X742, M4 player plain.

BAERT L TS, B R B 7R 3| 447 player_spawn_x,player_spanw_y., ME
AL, BEHEBPEL 20K, HHATE-EHER T, IREERER. WA S5-1
FRi7R o

B 5-1 &R E Ik

Zuldifaf)s, FT—Eaaikahiesk, o8 R — IS LAORIE S) i m]
PAIEH THE. REHRESEF ISR IR A QBB . T 7 LA INE] Player 6 :

def move_y(self):
self.rect.y = self.rect.y + 1

THILAREZE TH. T ERHAMBER, REEEIRER RS ECERN T3
ftﬁ%:
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#blank screen
screen.fill((0, 0, 0))

#move the player with gravity
player.move_vy ()

PAEBTTE, RESFEIRGRED T B, ERHAIES. EHRE— M
Bk R AT, AT RBMuX L T,

53 NEGHIEHER

HA AR AR AT REMR S 7 SRR Y RRIX M ERR, LB ERER . FRI1F 2
REMT BB BT E R . B TIRBIZOR, RATEEAN R KE R~ FRHBTIR, §4
FARXN TR LR—17, FRHBPHENFHARRZIT LR, L - TR
ANFE, FHORFAXEEBN (BAEAN T RRKFHEMREN Bi5), HitFrs
Ho ¥ 55 NE #options Z J5 K BIEE— AL+ .

level=([

platform colour = (100, 100, 100)
goal_colour = (0, 0, 255)

MR A IR, SITHREERMZ . XEMAdMKIEE RN R. &
JEWATA AR E T &M ERNEIE, ENRAIEARI LB BWER K, S
Fi RGB {[ERRHif,

BAEAIN T FCASE] World 2809 init_ Jyvkh, FSRINESCF

def __init__ (self, level, block_size,
colour_platform,
colour_goals) :

self.platforms = []

self.goals = []

self.posn y = 0

self.colour = colour platform

self.colour_goals = colour_goals
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self.block size = block size

for line in level:
self.posn x = 0
for block in line:
if block == "-":
self.platforms.append (pygame.Rect (
self.posn_x, self.posn_ vy,
block_size, block_size))
if block == "G":
self .goals.append (pygame.Rect (
self.posn_x, self.posn vy,
block_size, block_size))
self.posn_x = self.posn_x + block size
self.posn y = self.posn_y + block_size

RAGAER T, SEMBE 1T, FBIERTHNE TR, RSB TR AN
MY . FEff FHIX ST B2 R, RFRE e World 2848 update J5¥5, %07 25 A LRI 3R
o B L.

def update (self, screen):
''"'‘draw all the rectangles onto the screen'''

for block in self.platforms:
pygame.draw.rect (screen, self.colour, block, 0)
for block in self.goals:
pygame.draw.rect (screen, self.colour_ goals, block, 0)

PR BRI R AR QIR SOERIFT & . MUART—FE, RERBIER, LE
JRCE TE A ) T BT LA T o

#initialise variables
world = World(level, 30, platform colour, goal_colour)

#render the frame
world.update (screen)

BITRF, REEARAMHATTUT, IROHEREL%E, BREEE8ETE,
AWim FEEHS, HEEERE LK

5.3.1 #&illifse

3% [, PyGame ffJ Rect f977 1 colliderect() AEMS-IE # 8] 50 b L1 PN Xk T AR B
M, B AR R B, AR

rectl.colliderect (rect2)

BCH rectl Fl rect2 BRI . WRXFMERZEESE, KIEAHKHRE True, &N
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1R [A] False, #RW] AR ERAGMGE A O R B MR AES, XEACKRALSELES
YT, M World 269748, BInan FALHS .

def collided get_y(self, player_ rect):
'''get the y value of the platform the player is
currently on'"'
return y = -1
for block in self.platforms:
if block.colliderect (player_ rect):
return y = block.y - block.height + 1
return return_y

iX BACHS A (SR 2 U X A €02 75 B A B T ekt SR, 3 M LR [0 90 X £ €5l 3 3 ek
5 R BB NS, & EME -1 KRR BA WHBA #EM. T —2ROIDEER
Player 3¢, s HREE & 1& A Aoz S el ## 1L .

def move_y (self):

""'"this calculates the y-axis movement for the player

in the current speed'''

collided y = world.collided get_ y(self.base)

if self.speed y <= 0 or collided y < 0:
self.rect.y = self.rect.y + self.speed y
self.speed y = self.speed y + gravity

if collided y > 0 and self.speed y > 0:
self.rect.y = collided_y

self .base.y = self.rect.y+self.rect.height

A TALWERA G TIEN ARA, RIETERIN—ZR:

#options
gravity = 1

AEBATRF, WA 52 Fis, Wl asm TREEEPEFS B

Bl 52 SEHEITE R A ERA T A Z BIE A A b
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IEFRATRE T move_y() RANMAI X — I MBE M . RIDAHE T HAFLR, S
UL A SR i o 55— R0 R XA T RS Y B M2 B E ) A b BT
Bzl R BA Rl R R AT — AN (HUBE collided_get y iR [F] 1), FATHA
B A I AN — I FEBBIE R 6, F R A SRR LB s (dst
JE if self.speed_y <= 0), WAIEMA QA RPN R EHEL—FABRE, WREEXH
FEOLF R —F, FATBLETT FHIAES .

self.rect.y = self.rect.y + self.speed y
self.speed y = self.speed_y + gravity

X BT ARYE Y AT B X R B 3 — MR, RIERIEE I ER HiEE (ENR—
AMIERRE, B T B R R EAR) .

B FEDL (RS A I TRAALER) fREREM OIT AR 63 EARR . X
FEOLT , PR M AR LUE Z RIS EAb B 6 o JRR AR R E A IR M bk
HER—MER, A TREEMT 5 RH3 TETEREAERNE]. bEEREZIAEMH
BN TR, A EHES B A T 6 — R E XS B LSRN, X
R T AFEMRALBE T iR R 3l 52 B 72

53.2 EA®E)

BAAEWRE LEBRERTT. Afaf, AR, ERACERRBIFHR. T 4=
IMEBRMEE. APFERKEITE. B RRNMEILAGAEEMDT & )5 RS BER, HKM
R ERES A E,

524 Player 254500 jump() ik, HARELREBILAEET, BBRt—FEEHE, ]
BRI e, RERETE FBIIHEEATET,

def jump(self, speed):
if world.collided get_y(self.base)>0:
self.speed y = speed

RIEFF AL AEABE ., Lk ENRitAOREAS, REEABIHHFSRE
ML, BORE T LR (5 R 2T R ST AR Lk

PR VR B R P T R P BT A S (BETF AR BAR), HHERAE N RBRE D)
AT, BATAT LAES EHAEIE A x iy ARARR TERGX Ao Rect ZEH A PIFH 7 2 Al SEBE A -
move(x-distance, y-distance) fll move_ip(x-distance, y-distance). move() BEl - T S
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SE FE B B A R B BT AE T, move_ip() R R 30 MAT M IE 694845 (ip FR#t#h (in place)).
H AT EZ GRS, BA1ESE move ip(). BT .

def move (self, dist):
for block in self.platforms + self.goals:
block.move_ip(dist, 0)

RERTROEFREEEM/MADPHRMAL, YRERTHEBZSTAEN T,
PyGame A ULHRHE T BRI I . S—FOr ik B iR 0, AR5 R0 B T OF AR U
KM S5 RPATAHRZIE . IR R T E Ok RS AT LU SR R vk, B Rk
{1 /| pygame.key.get_pressed() iR [l — i HFBAF . “hn SR T BAS AR A (8 A
H, BWAR. RRAEBIFRIE T LA R FTRASNERAAFESES), BREFE
PO EF, AR A BB RS T Oy B, PR AR WEARAE PR 05E S A E A
TR .

#check which keys are held
key state = pygame.key.get_pressed()
if key state[K_LEFT]:
world.move (2)
elif key state[K RIGHT]:
world.move (-2)
if key state[K_SPACE] :
player.jump (jump_speed)
¥ &, K_LEFT. K_RIGHT # K_SPACE #f /& & i1 M pygame.locals 1 5 A # % &,
HWANEFR M K a B Kz FFHEE,
THE BN — A ET R R BB (B0 4 PyGame #2847 RGUR M L ATHIR

f9):

#options
jump_speed = -10

BB, REBEE B NITERFEURER (LE 5-3). /R U%shf
o, BEBRBRO., SRWX EAHOMAEEWIRS. HE, RERFIMNEZRETF, HK,
BA AT ZR PG AT LR TR

O BAFIR—AFHMIIR—YFERAERBRSBEMBIAT S, MRHEELT, ERSEMERR.
—REE
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E 5-3 FEMEIR LZETH— N AEE P E TR E Python B 1 & Ik HL Al

5.3.3 XZBFR

R R B EE DG, —ERENERER, —FRENZERZEREA
—ANAHER AR T . B FARBE L URBRITWEELRE. BxHBshBir, &
7% ZE A8 B R A I £ 5 R A B3k B AT IR, B 5E7E World P50 T 31
Ttk
def at_goal (self, player_ rect):
for block in self.goals:
if block.colliderect (player_ rect):

return True
return False

BT EMBEAZ AT K collide_get y() FTiE—HE, HEERIREERZ True F False,
, IREEALETFRIEAR P BTz, ik, AT

#icheck if the player has completed the level
if world.at_goal (player.rect) :
print ("Winnexr!")
finished = True

PAEBEITREF, MR ATARsh . BREK, EEMHGE BARFEREFR . AT HaENF6 E
WK, HRIERWE, EXEREAHRE,
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53.4 HhEHkEL

BT RWRIE RS, BRATIMA— Doom 2, HA R T IRFEAGKEE, 1
AR, RTEEEEP kK. B, ERFTHSARKZ A, mEAAES LI
MEPHHEK . HIR, NiFkIEAEBELREERY, 2FKRAKREET . MO0
FFENT, BExee keRE7EEE BirfR b

B, MEBKZ K. BIHEENLHERRERSKEL XK. £ Doom T
FIACHS -

def __init__ (self, fireball num, pit_depth, colour):
self.base = pygame.Rect (0, screen_y-pit_depth,
screen_x, pit_depth)
self.colour = colour

def collided(self, player rect):
return self.base.colliderect (player_rect)

def update(self, screen):
'''move fireballs down, and draw everything on the screen''!'
pygame.draw.rect (screen, self.colour, self.base, 0)

FERET, AR B AN RAEER H3E 24 L BRI T 54D «

#options
doom_colour = (255, 0, 0)
#initialise variables
doom = Doom(0, 10, doom_colour)
#render the frame
doom.update (screen)
#icheck if the player is dead
if doom.collided(player.rect) :
print ("You Lose!")
finished = True

XE—BBREFNEHERRB. B8, AATEBSIBRKZANEEXE, ©F —HEF
BTERH T /7. VM update() HEERI THEN AR, BELLRITE TSR
X HEIRATARINSEHE A Fireball 25

class Fireball (pygame.sprite.Sprite):
t11this class holds the fireballs that fall from the sky'''
def __init__ (self):
pygame.sprite.Sprite._ _init__ (self)
self.image = pygame.transform.scale(
pygame.image.load (fireball_ image),
(fireball_size, fireball_size))
self.rect = self.image.get_rect ()
self.reset ()
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def reset (self):
self.y = 0
self.speed y = randint (fireball low_speed,
fireball high speed)
self.x = randint (0,screen_x)
self.rect.topleft = self.x, self.y

def move_x(self, dist):
self.rect.move_ip(dist, 0)
if self.rect.x < -50 or self.rect.x > screen x:
self.reset ()

def move_y (self):
self.rect.move_ip(0, self.speed y)
if self.rect.y > screen y:
self.reset ()

IEARETE IR, %A Player 28—FE4k7K T Sprite 28, move_x() 7 TAEH =
World 2 HAH R Y eRBC—HE . BRI IX B R 3l — A~ k3R, B KIRE R —A
LRAOE

R TRk, KERTEARMMN S T . AREITETTHEBX — 5, XBEE
IR B e B i K BR, M KERTERAF LIHREWISL RN AL E o reset() J7 e K BRIL
BIBERE b7 W BEHLAL B IFIR T K BR—BEPL A

randint(a, b) IR [E]l—N7E a B b Z 8] (17 a f1b) MIBEVLIEEL, Z5H& screen x FIRH
1R AERIEFR#E . A2 JR75 & (fireball low speed Fil fireball high speed) F T8 Xk Bk
M/ N BE S BB . ENTMERREMBIINEERR. XBERATEMRGN, FHHh
XLERILAE Doom 2T o

BUAERFHT Doom 2K

class Doom() :

'"1this class holds all the things that can kill the player''"'
def init _(self, fireball num, pit_depth, colour):
self.base = pygame.Rect (0, screen y-pit_depth,

screen_x, pit_depth)
self.colour = colour
self.fireballs = []
for i in range (0, fireball num) :
self.fireballs.append (Fireball())
self . fireball plain = pygame.sprite.RenderPlain(
self.fireballs)

def move (self, dist):
for fireball in self.fireballs:
fireball.move_x(dist)
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def update (self, screen):
for fireball in self.fireballs:
fireball.move_y ()
self.fireball plain.draw(screen)
pygame.draw.rect (screen, self.colour, self.base, 0)

def collided(self, player_ rect):
for fireball in self.fireballs:
if fireball.rect.colliderect (player_rect):
hit_box = fireball.rect.inflate(
-int (fireball_size/2),
-int (fireball_size/2))
if hit_box.colliderect (player rect) :
return True
return self.base.colliderect (player rect)

WARBT L, XEAIE T —NkBRFIE, FHH BB fireball_plain 7, F player
plain —#, X1/2—/> RenderPlain, RVFIRIEAIREHIBIFFE L. HEXBFEHLRHE
BRR KR INEE o SR BT LSS e ke, I B AEVF £ 0 e AR R AR
MERE AR B

collided() JrEMIATZ T WBIWA fAF . B HEMABRARER —FLRELEEA
Hefh o XEFE TR M AR KERERA R — RN, FERWAXTREA BB 55 X
PN ETE AT RE e fih B . X SRR R K R . BATER A BB ATFH
%, BHERERKACETRIT WSS BRATER, MAEA T REEER] A Bk % £k
JB, BN SREREEEAS IR 7] True, BREEMRE BAARLE T RifE.

% 52 B+ 4# i PyGame #2 £ # pygame.sprite.collide_mask(spritel, sprite2) ¥ b & # 3t
RAUZERAE, EXEFEHRESHITERRE, AEATRNZXANES2ER
HERE R

B PANEZIE, WXk AT Zam T 2B L TAET

#options

fireball size = 30

fireball number = 10
fireball low_speed = 3
fireball _high speed = 7
fireball image = "flame.png"

£ Doom HIHIEAALHFHNA KR :

doom = Doom(fireball_number, 10, doom_colour)



82 +,» AR Python $#iSigRg

VRIE TG BAE keypress /N MMASUAT RIS K ERSBEE S 283 (REERMBK
#B53):

#icheck which keys are held
key_state = pygame.key.get pressed()
if key state[K LEFT] :
world.move (2)
doom.move (2)
elif key state[K RIGHT] :
world.move (-2)
doom.move (-2)

FAM58R {8 F M http://opengameart.org H T Z A KE R B, X BIRAIEH T hitp://
opengameart.org/sites/default/files/flame.png, A I HEEHE TAE, R E T BIFEERNR
BRI ERT . 8, RO LMEAR RG4S, P, mRRETA R
HERFETE /home/pi/my _game/ HFETF, HKRATLLE T HIX4T

fireball image = "flame.png"
o

fireball image = "/home/pi/my game/flame.png"

REETCRVRIERA B 5% Taaf7iiexk, B#a T, SERFRFIFETT, IBRER
HKPLZAE 5-4 —FF,

B 5-4  —A-dgms BARE(E AT LA TAR#SF Gk
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54 EBWPIASSHRXIE

KNELWIFWRZITIH . IR TEF MR | Rk kER, HBRAFABIR. B
REATESCENMTT, EERE M. HERRERME GO T, HiE, A
ARA T HARUT S HIAADR G, TR TiLRAES R B C ik, BAER T
T RE I WERR T MR A2 T TR (option) #R4r MG EANAEEM 33,

RIFVRE RS, AT RERR AR 3 A/, HRAR SRR, AT AR £ 69
KER, BEIEKRAER ., WiF, RAEEMEEER, BEFEWR, A X EERRFE, 5hr
£, DABUTE ) FE15 AR 125 B AT ZE BT LRI R I — I R 3E B8, 7E #initialise pygame
ZHT, PRAT AR — RIS T SCARRSE B, PSR R RE . B — 200, ARATIA---- -
FELE, RATEAHCKM. MRREARES, TS — BT ERSA SR,

55 HWIIET%

BB LML T A CRERIRIER, WRBA SRR, AR A5
WEARTT LAGREEHEAT .

BER Z RN ROBAR AR VT o X A SRR ME 1T AL, 2077 LA N5 SRt
BRI SRR, HUCRRINE &,

FHREINE KRR, BAVTEIIRICE A BN E R TR MR HBI . XL
#e T IS -

#initialise pygame.mixer
pygame.mixer.pre_init (44100, -16, 8, 2048)
pygame.mixer.init ()

BARTF UG B BB IRAT R B OBk BR Ak, B X B AR FE A& 8 FhA . [
B, FRAT1 http:/opengameart.org, XU LK E http://opengameart.org/sites/default/files/
qubodup-cfork-ccby3-jump.ogg. VRTFE I 2T B#E HAE K30, AT Z AR N2 vk
i

#options
jump_sound = "qubodup-cfork-ccby3-jump.ogg"

@% MP3 XA R EHT U T, EhBEXNT. F S % PyGame ¥ & M k. E
W B R R EHE OGG X .
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T ERATTZAB U Player (L AEMETEE YR HE Ko 7 __init_ () FEHIKRE
AT S :

self.sound = pygame.mixer.Sound (jump_sound)

PRIETE EAB TR jump() 7k :

def jump(self, speed):
if world.collided_get_ y(self.base)>0:
self.speed_y = speed
self.sound.play()

X RVRE LUK E R . VR R AT LIRS Z) M W R A I E 25 88 filin >4
HEIK EARE R — B ok, S0 M R BRI I — B R o R RT AR Bt SR R
M, BRI A X L E AR AR A AL . 76 B C AR e T8 R, (HRnE
BLRAN A CHIWERR, BURTRESH RGBT, AT LAE B XM http://freemusicarchive.org, Fll
http://opengameart.org — ¢, Z MG EA KB SCHATHET R, ARUAT LUK B AT EI/R i i
o AR SUFERRARIF TR, WRRE R B S MliEk, TERERM AR
Kb,

56 A=

FATWARB ML AN HTHRE R, MR, KEE-ITEFRER, BRIICEAME,
http://opengameart.org/sites/default/files/background.zip H ¥EHL T 3L {4 background.png, X4~
RARMFH S A R, VRUUnT DA R — SL R I A B SR OB AR AU o o T a8 SR 5 2
FEBEIT PN S04 «

#options
background image = "background.png"

i FHE AR, R7% E—/ 4k B Sprite ZE A HT2Kk 878 B (1R Player il Fireball —
o BTFATESRMEER X ISa &M aEE, /Re] LUR SR o mE— 1 ER. LT
TR :

#set up the background

background = pygame.transform.scale (pygame.image.load (
background_image), (screen_x, screen_y)).convert ()

bg 1 x = -100

bg 2_x = screen_x - 100

55— AT IR F IR AL B AR, SAJRB1T counert() ik BITIEHEEL A
PNG #4i, PyGame IS, X2 ibFF#E @R ER, JCHEN TR M EBRIREZ,
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AR AT REMEA T HARER, (AR R EEBREERTSS, EHARELNEL,

ISR =47 RIS BORFEAE MR I x AbhR . X BL2Z BT LAA TME 2 B D R AT TE 2 45X

TEBPIR, RREIE—NEEEHNE R, IERKRASBHBEGRKRT .
ATBEER, T BAEUPRIEF  §5E Y BB T FRES

#check which keys are held
key state = pygame.key.get pressed()
if key_ state[K LEFT]:

world.move (2)
doom.move (2)
bg 1 x=Dbg 1lx+ 1
bg 2 x=bg 2 x + 1
if bg 1 x < screen x:
bg 1 x = -screen x
if bg 2 x < screen x:
bg 2 x = -screen_x
elif key_ state[K_RIGHT]:
world.move (-2)
doom.move (-2)
bg 1 x=Dbg 1lx -1
bg 2 x =bg 2 x -1
if bg 1 x > -screen_x:
bg 1 x = screen x
if bg 2 x > -screen_x:
bg 2 x = screen x

XA e E, B, RRBEREEIT R world 50 doom #3187 XAHK
MM EEE) (parallax scrolling) . ERIE T ZEHRMEHUAFKEER S, FR AR
BIHR . B EEHNE LR, BRIERYR BRI B Y AT RS 3 ) 3
BER. XAE 3D R, TR Bl — R, RIS EY —,
DR INEZ M ERZER, tn, aTeim—eepf, ibefl-Fa8 e —a, REHRmn—
selly, EH MBS A, BERMAKE, ibEBshthEg. ST 8, KT LB
fEASI A S ERBIAR B .

EoAMERERNFEREANTHTRIE RN (56, YRGB 2Rl
git, BFEKELS - HEFBIRRES M, SRS TEMDE R EIGRH AREERK
FTRRRNH T FT I HRREERRLHPIRF L.

#render the frame
screen.blit (background, (bg_1_x, 0))
screen.blit (background, (bg_2_x, 0))

X FIAT 0 B R % #render the frame, 7N E1&HEAHME BRI T. BS54
T PR RS R
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spberry Pi Platformer

B 5-5 BT BT JTR BUERR

NREEZE

WA LR AT R, WATET LUK —EFHE L AATRESS 3 7 (8 s i
Fifth, ZAT, BATHRITXE (level), EHERBRITEF B, WRFRATAT LU e SCA
A, VR P EEEIN B SCHERIEFE G R, AR BN S, XS B LAHET
Fif—m. HTRFEIXAEN, BRI T/EMERLT

1217 python3 chapterS-platformer.py (SR B C 4 M) W2 1THEF N B K BRIA
%+, TMiE4T python3 chapter5S-platformer.py mylevel ¥#i217 I1Z T 48 i€ 3CM4F mylevel HiiF
Moo AT EIMX—H, BRIFEMMAH sys.argve BERT sys B, BER—ITHAETHES
By, FHEeR HAL %4 Python, sys.argv[0] BEANTEITHMALZ T, HIL sys.argv[1]
MARE RS (ARAFAE) . ROTTFEMA B ZIE T mARmBREF 4 .

#load level
if len(sys.argv) > 1:
with open(sys.argv[l]) as f:
level = f.readlines()

BEBCCH BN Z AT . Bl - RATFH, GERBAR, 27— EAEAR
BRI o

{% mBREHERE-—FFHTE, TUNFE L THTEWHERK: chapterS-platformer.py.
BATRZ R VR EAE —RERZER, ©F UH B R EAFHEMEENE,
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5.7 LRE E—EH

AT AGRSE R PR B INE 2N . R, RATIEFH RN IE . RREE Rk
BT, TR E TR ZE 2T B R SRR, AT SERE T RITASmARER
WS AR F—— B RARMUERE, AIN2#FRT L, X BT H— s pk gk Ao AR 1 .
o WRARIE A X B O Wk, KEBH—T .
o iR ANEF KK ARG BIX B AR A C BT .
o JERrbEIME UENHERE, B ERER—T, ZikER—Tell.
o JNFETHRAIEX RAIER , I Fa Rk HZ K,
o FUFRE RRAWRI R . B MHREE AR EE, S FEEE R
FRE R . &5k

o NMERMER, FTLURGHH RGN, s omiE BES /A o n] D Ffs 5 e
ARG E

o HINEZA LIH KR EY) . IFELRFEEm A BRI, [EHRIF LI Rz
LGB ENT, SCERE KRy, IR LHER EEAGE K TN, &M
NS EREARTE

o fG— K RETRMNGE S, MG LR TE M E], B ERIM Bir (&M), 3%
H HAh—LE AT,

o i RN ¥, http://opengameart.org LA IFLINERELEEGR, @it AErAE—
HER P, wLAERE R 3k

o WRMR—EI T ek, HRSIEIE AR E 0, tunl LU in—4
BATEE, BATBIR N FERR .

AU — S, RADFARBICES B AR AT AR P A 2N E . B
BETHF Sh i A AR AR A A] ATEWF AR P LB AN . QRBERAR, RATLL EAE RN E
TR E A AR — T . BREAZRE T VRN A4 B A 5 899 AT

5.8 EEHUBERIE

JH ) e £ B3P Xk PyGame 2 — MRAFROBIER . IEMARET BN, 6 E 0T LR
TE R ARSI e, BARGFEEDMRE. EREAF T, EEm
THEKTE, BHAGYERRIFRAZEEE, NRTENRZME L E LA
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T, A, R

PyMunk St RE—FEE, & 0T LA Bh RO B B BLSC AR, (S, AT AR —
AN ARG . PyMunk $SfFRENZ MKAH

A] LA M\ http://code.google.com/p/pymunk/downloads/list | F # PyMunk ({4 75 2 5 &
FF)o WTFHR, TREME, BEHFHARBF (4 LXTerminal M2 Python i&17
TH4):

unzip pymunk-4.0.0.zip
cd pymunk-4.0.0

AFERR, build XHFHAE —/MERFEESEANBENER D ERWE., VW TLEE,
WREEME XA S (U LeafPad) FTJF steup.py, ¥ FHX4T:

elif arch == 32 and platform.system() == 'Linux':

compiler preargs += ['-m32', '-03']]
TR AT A 2 arch==32 MIARZ 64, 7E5E AT MHIBR -m32" i FLAR pLiX e «
compiler preargs += ['-03']]

PRAFICAF, BRAEVRAT LA BE T 3177 1% %% PyMunk :

python3 setup.py build chipmunk
python3 setup.py build
python3 setup.py install

FIFE, XEAr4 T Z7E LXTerminal 1 # PyMunk H R F 4T, 3BT ERE—B
], SERZJE, YRWTLAFTHF Python FH4 AT a4 A & 27 TAE:

>>> import pymunk

7 BREA BB TR
T 945 7 AT AZE %4 /) chapterS-pymunk.py 3R E]

import pygame, pymunk

from pygame.locals import *
from pygame.color import *
from pymunk import Vec2d
import math, sys, random

def to_pygame (position) :
return int (position.x), int(-position.y+screen_y)

def line_to_pygame (line) :
body = line.body
point_1 = body.position + line.a.rotated (body.angle)
point_2 = body.position + line.b.rotated (body.angle)
return to_pygame (point_1), to_pygame (point_2)
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###optionsH#t##

screen_x = 600

screen_y = 400

num_balls = 10

pygame.init ()

screen = pygame.display.set_mode ( (screen_x, screen_y))
clock = pygame.time.Clock ()

running = True

space = pymunk.Space ()
’ space.gravity = (0.0, -200.0)

#create the base segment

base = pymunk.Segment (pymunk.Body(), (0, 50), (screen_x,
base.elasticity = 0.90

space.add (base)

#icreate the spinner

spinner_ points = [(0, 0), (100, -50), (-100, -50)]
spinner_ body = pymunk.Body (100000, 100000)
spinner_body.position = 300, 200

spinner_shape = pymunk.Poly(spinner_body, spinner_ points)

spinner_shape.elasticity = 0.5
spinner_ joint_body = pymunk.Body ()
spinner joint body.position = spinner body.position

joint = pymunk.PinJoint (spinner body, spinner_ joint_ body,

(0, 0))
space.add(joint, spinner body, spinner_shape)

#icreate the balls

balls = []

for i in range(l, num_balls) :
ball_x = int (screen_x/2)
radius = random.randint (7, 20)

inertia = pymunk.moment_ for_circle(radius, 0, radius,

body = pymunk.Body(radius, inertia)
body.position = ball x, screen_y

shape = pymunk.Circle (body, radius, (0, 0))
shape.elasticity = 0.99

space.add (body, shape)

balls.append (shape)

while running:
for event in pygame.event.get () :
if event.type == QUIT:
running = False
screen.f£ill((0, 0, 0))
#draw the ball
for ball in balls:

B2

0)

O)I

0))

pygame.draw.circle (screen, (100, 100, 100), to_pygame(ball.

body.position), int(ball.radius), 0)

6:0 89
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#draw the spinner
points = spinner shape.get vertices()
points.append (points [0])
pygame_points = []
for point in points:
X,y = to_pygame (point)
pygame_points.append((x, y))
color = THECOLORS ["red"]

pygame.draw.lines (screen, color, False, pygame_points)

#draw the line
pygame.draw.lines (screen, THECOLORS ["lightgray"], False,
line_to_pygame (base))

space.step(1.0/50.0)
pygame.display.flip()
clock.tick(50)

WARAT I, X BARES ] PyGame 23 EJE, {#iH PyMunk BB 1INZ3h
PyMunk 121777 2 —> space, FHIPIIT/USE7R T A&7 space:

space = pymunk.Space ()
space.gravity = (0.0, -200.0)

BT Space KA T —MHMER, HRETEMES. RAITATAGESEEI SR,
HHEATMA space. AFIfEH TRA, KB —HASWBRHEZHE. EE, ENEK
I, PyMunk ff—4> bug, R HBETE space HEMN—ABATEL ) K78k T LUK 2R
R — K, P H— S EEEN I E i TEAERE, e LA O SRR A
AEHET .

1E 06, AT T space.step(1.0/50.0), 5 f PyMunk LA Fi+ 402 — P94
#3) space T HIFTA XA .

X HA—N/NEE, PyGame Fil PyMunk {# T AR )AL FR R G, ZRIFEAT R,
PyGame ] (0, 0) sS7E/E L Ff1, 1fii PyMunk IAIZEZE N A, XEWRE R T EIEF AL ESL
X%, R EEHITHE AR, XHE  pygame(position) ZMKIFF

HE XA B E—FE, 76 PyMunk #1, {REJUUAENTE XARIMYIEEME, W
SR . ARG SR M, RAT AR X R AR R R el A2 L,

AT, KA 2] PyMunk fift i T W B sh B9 R A MERE,  fn ik BRI 4E AN BBk 4
] DAL AR 3 S5 At 1) R, 45 SR AP 5-6 TR . SR TX A MU R —E R E KT
R TR Z BTG . A R AR UR AT DAL A A Y A, AR EE R A
H, BUEi1&EiTIRE ., {§ ] raspi-config T H., #] LUBEAIAEEIR, #] LA BhALfU#2
JFEPETT .



BE5E EBEEWR o AN

P 5-6  PyMunk P3G | S5 i T B A4 FL S HE A AR H AR

@;T?E\ % Ik BRAE 4TS K £ 700MHz, 3 ok & © 7 UL & # 4 4 7000,000,000 F
e MTHFEXETHNMES, IR LAFE A raspi-config T E# I CPU, &7 X
i 2| 1000MHz (3 # 1GHz). %, F A ZFA WM EIRAH G4 UEF T,
ARTHEFHE. WRNHOKERESIHESEET, REBRDHEH.

AU L foh 7 Be R, BN NIRIE S, TEVRZET T 3 PyMunk ZIP 3C
AR —fF . FHARRZIA B FE AT LAZE Python3 T &7, HENTA AR
ZIIMLS . X B A e 15 A (H AR N8 19 SCRY http:/pymunk.googlecode.com/svn/tags/
pymunk-2.0.0/docs/api/index.html
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BESEAE, IRFETMLLTHE:

e PyGame &— 5 BI/R7E PyGhon 8 ZE Uik AR ER .

e 47K [ Pygame.sprite.Sprite (2 AT DAYE BE 4% 22l E& .

o FERPL IS selfrect BIFETEN .

o AR LAf FH I SR B A A 0 o 4 1) ) 1 5

o MZERshN FTH 2D FIEIE oL iz shas sk .

e PyGame 7] DA &b B84,

o T EASCHB IR R, AL A EES %0 PyMunk, (HESEEfTHEERRE,
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{$8F3 OpenGL BlFEEZ

BA AT 3D BB RKBE. EIIRECIE K 2D KL E LR HEERK, o LIiLE
FREEEEEEMHR . AW, M2k, 5%k, HLL2DEE, EREEL
B RRER, Hok, ENSAEBRERS.

il PC EAREH SARBF (ARSI EEAIEYIT, 8 GPU), BRATH
AT RS IRME R AT AR R E 4% 3D i, HA L, EREERM T4 UPeab
PP UM PEAS . PR — IR REIRIRSES KB T EM PC AR, B2 mn]
LI GPU., B EREHE T4, NfF. VR, —UARAERERD—H LRS
(SoC) w1, XELRAWEIR FE BB AMIRBLE o WRENMEFHE, SKAECHBZE
MR, bE—ER RAM, FHi—ZHTAH,

JREHARRZ CPU (FhyekbBigsot), B 1, CPU HREN—/NEY. EXEE
—/MZE L CPU 3B KM GPU, MRz T @R FE, GPU AT MARE, CPU AHERTA T
fE. {EAb3E 3D EJERT, CPU ARG ARBALEE, HIIRTZWR TIES>—24 GPU, 7E
A, RATHEF B a0 F) FH GPU sk fd F OpenGL (GL R EEJEFE, Graphics Library)
B 3D FE,

EFF AR RN T E ML S VR . XRAPPRERN—F, XEAFWHEL, FH
OpenGL FHE —EELMR . — MNFNREES M —SHE. RITEBISHZE, WS
ERNBRAFAENE. R, WRESERT¥7E 3D A PR psbm s, L
HENDIE 8 &=,



$56%E (#F OpenGL BIZE ++ 93

6.1 IREURIR

WHRZEP A PyGame # RPiGL, WNRVRIE B A %% PyGame, &S [4% 4 &
49 AH L fir 4 RPIGL W] LA W T b 41k 3% B https://github.com/stephanh42/rpigl. {8 Fi F #
Zip #H T RIESE, RFHBTH&H4 (F£ LXTerminal 1) BIESE, HEEE.

unzip rpigl-master.zip

cd rpigl-master

python3 setup.py build

sudo python3 setup.py install

WR—VNEF], FRATLUEFT demo BF T, I FHIM4:

cd demos
python3 bumpedspere.py

2B B — MO AR BREERER (BH, XML EAEIMPHEHIR). R
BEIHMEER, EREATANRZNT, HRHREBEEN.

6.2 SGIRIeRIISE

TERFe LT R R — AN RARE, IARH 3D BFAHFTEZATE. EMa5E, b
e 7 ATA R, I B AT O AR S 3D AR,

% B ORAR B A4t W 3k 2 www.wiley.com/go/python-raspberrypi. % T # % & 75 th $f 5
#i%, RATUTH, AFFHEERDE R IDERXFRBEERF.

SERFR AL T MG Y chapter6-spinning-cube.py 1. B TR AK, RATESEF
&’_\E:O

R SR

vertices = [(0.0,0.0,0.0), (0.5,0.0,0.0), (0.5,0.5,0.0),
(0.9, 0.5,0.0), 0.0,0.0,-0.5),, 6 (0.5,0.0,-0.5),
(0.5,0.5,-0.5), (0.0, 0.5,-0.5)]

indices_face_1 = (0, 1, 2, 0, 3)

AT B9S2 7 R B BT A TS ARFEAE vertices B3R . LR EARGHIBA IE—1 e
FesT TR, B ELIEHERS LTRSS RIE A A, BT R A — . S
g, fREFRITERS L2 m A AT %
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Je4l indices_face 1 PR T —4 i, VREHERENI/ER# LA HIRE MR G
RIBAE R vertices I T HR) o X FARFIR T2 IR — 3K, 7ELFRCFS Hd A
HERM. RAMEESHEAXEREME AT P2 HZ AR

TR OpenGL 33E (R, WMRIRERE FROHETE, XERIAH
FEMFHEAT) o

self.vertex shader = glesutils.VertexShader (vertex glsl)
self.fragment_shader = glesutils.FragmentShader (
fragment_glsl)

self .programl = glesutils.Program(self.vertex_ shader,
self.fragment_shader)
self.programl.use()

glClearDepthf (1.0)
glDepthFunc (GL_LESS)
glEnable (GL_DEPTH_TEST)

glClearColor (0.5, 0.5, 0.5, 1)

ZHI, EATS GPU B— 1AM EESS, T2 3D BB B R AT LA & R 808
R, BEME, RNTEXNHER, REMFTERNAM, SR HTGE AR ER
EHEOPE . BRFEAEAR vertex glsl Ml fragment _glsl H, X WA FF b NP
(BN STEBNR) . A THEREN, REZRENERANECHRNR, RAEHEaLR
YR —A AT R EIE—HE . FERAY Python F2 /¥ H A] LAAG i — 4~ OpenGL 2
¥, WRATLAME use() R EN]. XBERA-MEF, FEAEFGAmIT REHT
—IK use()o

B Ja K U4T AR 1% 8 OpenGL. B 4G, B =fTHEEEMREMXKER 1. &G —17
HHRBOZmX, ¥RFEEMRTHFKE. OpenGL Fi a1 UAME T HIRL. ¥, &M
Alpha GEFRE) ., B/ MERTEEERZ 0 2 1.

F—MES A B MEE] GPU .

self.verteces_buffer = array spec.create buffer (
vertex_attrib=vertices)

self.elements_face_1 = glesutils.ElementBuffer (
indices_face_1)

FRFIEFTECPU I, 3D &4 GPU5E . ZEWREIRP XM EEERIE, HE
BURER A AT Z At fE— L, BTFX—&, EFRETZaRFER Gk
LS BNEE GPU ., XEtREM X AVEH . X BRI PR vh Xk A6 10 5 1
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THfER. BFEFHBITZE, REERREMH NS WX MRS, £ MRS,
B> buffer R T DRFER, SEAIRAE S X022 9036 R0 2. SR T G52 4k B
INEE A 3D AR, G XET B AR B, BT LU 5B L4 g
X5l

6.2.1 AEFERE

FERATRIER 3D A, FrA B SR E SURABAR (%, y, 2)o x FRAKPALE, vE
ANEEAE, 2 RRERE, HBCER MR X AT, mEmE, WikhiE—1 585kl
TR “B—ATUEHEA — AR ER T B . RT EHR 8 5 4 BB 7E 3D AR P
k. B, R, TEAG DTSR HOIRT. REREREDE, 5
TR P RS B TH s AR BT o

X SEHER AT DA ) R P ARBOGE i, TSR U, RN T RAR MR g — AN AE e, #R AT LA
B —NERE (DBEHES 0 e ), SREH 1 BT LU RS 3 — 5B

BIFGXMAAHEER, XA @RS, HECFSBRA SRS, BT OpenGL B4
X LR T, VRSN, fEX T BRFEEMEN R, Es— Wik, &
AR AR, IR DU AR TR LA TE AR . RIS, AREAELR
HEPRIBERIATHES % . X0 T2 ) B2 AR ARAEH A H .

T X B A AN T AR, ATRATER TX—id 2, transforms.compose() K
ARSI —T

self.outer matrix = transforms.compose (
transforms.rotation degrees (20, "z"),
transforms.rotation_degrees (20, "y"),
transforms.rotation_degrees (20, "x"),
transforms.scaling(1.2))

self.points_matrix = transforms.compose (
transforms.stretching(0.1, 1, 1.5),
transforms.translation(-0.5, -0.5, -0.5))

transforms.rotation_degrees(). transforms.scaling() 1 transforms.stretching() #F<:i& [F]—
ANERE, SrBIRTHER . gaom Ve Sk 5 m B AR S .

FEG SRR AT, FATEIE SRE — FRATINERD] GPU M T A 7 B 4R i
(M CH

© JFE3cintk, WHBREHRSER, XEMZRYET RN R, —IFEE
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array_spec = glesutils.ArraySpec ("vertex attrib:3f")

vertex glsl = array spec.glsl() + """
uniform mat4 transform matrix;
void main(void) ({

gl _Position = transform matrix * vec4 (vertex attrib, 1.0);
gl _PointSize = 2.0;

}

fragment_glsl = """

uniform vec4 color;

void main(void) {
gl_FragColor = color;

}

nun

BAE T WM SIS AT . vertex_glsl Al fragment_glsl, #RATREIERS], XIHA
7= Python {05, Xt GPU 4w#2 75 Z(# i —F##K & GLSL ( Graphics Library Shader Language,
FIEEIES) NEFKIES . AREMUT CIET (—MATLUAE CPU GBREFIIES ).
GLSL 7l Python f) EZ X FI7E T :

o HEAHALITSER

o MBI TREE, NBRQREELFES .

o BEAHCKWAER, HHRBBMFMXFIEREIE.

KEFMRPBA . BT XEEELHMME, BRI AR,

array_spec = glesutils.ArraySpec("vertex attrib:3f")

BIE T —/~H 19 ArraySpec W R (FEFIATEAE]) . SRERREHHELE -
vertex_attrib (B, ZRIER— =T AR (30),

vertex glsl = array_spec.glsl() + """

BT MR — N FH B L B, array spec.glsl() & Bl — B AU, FTF A&
array_spec(vertex_attrib) @M. =455 5VF Python, XR—NZITHFAFH,

uniform mat4 transform matrix;

B 8 T — 4~ 4 A transform_matrix [ uniform 78 &, % 45 & 7] LA 47 & 4 x 4 56 [,
uniform 8T R AT LA Python fAH5%H 45 B A -

void main(void) {
B main FE, BWEFBITHNIMESBITHEL. F—1 void R/nE AR EHEST
H, FEAFRREAFTELMBASE ., EBERES, ERRABEIITS.
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gl_Position = transform matrix * vec4 (vertex_attrib, 1.0);

X B R4 I A R AL (Python FREIRNARY), X BANALEHE H R T 7 (85 ik
P ERRR TR ALE M B RR R R A AR, R TIIHR 4 40 . PEse
ARRORE—ME, B ERN 1.0,

WA LRI ER R Lo, 4 T4 shader # 7 % & gl_Position fE 0 H & 75 &,
WEHZ )G, OpenGL &AbHRHFHTF 9 T AE,

gl_PointSize = 2.0;

}

gl_PointSize 1] 53 B¢ B AR 7E BR 35 L B K/ (FROTHE M B s, Rfn—
=MIE) . S RIS main K. =G| S RRFRFRLER,

TR E BARTEG R BN SN TR K, FBEABESRENGMRE UF)
KA —. EibR BB A siT RO L TR E AL, FBREOMSIRASR, 446
., BERA 417

fragment_glsl = """

uniform vec4 color;

void main(void) {
gl_FragColor = color;

}

BT 5 & A # XA gl Position —FE, H BECREYNRE gl FragColor, Ef&—
AN Y4k ) B RN %L B B
XEERERAE Z J5, T T A SHE LRSS A 3D iR

#Draw outer lines
self.programl.uniform.transform matrix.value =
self.outer matrix
self.programl.uniform.color.value = (1, 1, 1, 1)
self.verteces_buffer.draw(elements=self.elements_outer,
mode=GL_LINE_STRIP)
#Draw points
self.programl.uniform.transform matrix.value =
self.points_matrix
self.programl.uniform.color.value = (0, 0, 0, 1)
self.verteces buffer.draw(elements=self.elements_points,
mode=GL_POINTS)

#Draw spinning cube
rotation matrix =
transforms.compose (
transforms.rotation degrees(self.angle, "z"),
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transforms.rotation degrees(self.angle, "y"),
transforms.rotation_degrees(self.angle, "x")))

self.programl.uniform.transform matrix.value =
rotation matrix
self.programl.uniform.color.value = (1, 0, 0, 1)
self.verteces_buffer.draw(elements=self.elements_face 1,
mode=GL_TRIANGLE_STRIP)

XEA =R draw BECE, BHEMHERE -, &§Xe0EEHRE%E self
program]1.uniform.transform_matix.value 4 TR 55 & 6. 2% * ) transform_matirx B, 2R )5 #
FARIE— TS 0 7 B g8 A9 color I{E . /5 A self.verteces_buffer.draw() A¥f
BELH P 3D HF P, ZRBHFERNTSE. F—SER clements, BT THAT
MR EF . B SH0E mode, FIXEVF OpenGL X LT & Lo X BB =441
%/ GL_POINTS., GL LINE STRIP 1 GL_ TRIANGLE STRIP,

GL_POINTS 4 SARWI &, TH5 AL H K —4 £, GL_LINE_STRIP 7 i
— BN, BATUEHEL L— 1S, B8 —F GL_LINES #X, FREG X
) T — 2R ST R

GL_TRIANGLE_STRIP FR2 Ml — N ELMN =M. Apld, RAVEH 5 TSR
EMRANEN. Lht, ROVEAT 4 AT, REHP—AMERTHR. EH=ME
#, MENETUAR—IN=/AK, RERE=. W, i &, REEEH. A £
A, RERSEL. AL WAEES, Bi—A=MIHIE P SR T 24050 = AT R A
Mo BEAIXFN L, ARATLABEHE R R

it A H Ath B b %, GL_TRIANGLES @ & =T g & 6l — 1~ =/, GL_
TRIANGLE FAN & TS BMmM s, SM=MEER— " BIEFI, &
KNI —FE .

6.2.2 HEBE
SERARBW TR (3R, ATLLAMES | F# chapter6-spinning-cube.py ):

import pygame
from rpigl import glesutils, transforms
from rpigl.gles2 import *

vertices = [(0.0,0.0,0.0), (0.5,0.0,0.0), (0.5,0.5,0.0),

© HFH=AFAERRERARS, XETRREFER, MZREE -, =, I,=, I, f,08, f,
AR, —IREE
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(0.0, 0.5,0.0),
(0.0,0.0,-0.5), (0.5,0.0,-0.5), (0.5,0.5,-0.5),
(0.0, 0.5,-0.5)]

indices_face_1 = (0, 1, 2, 0, 3)

indices_face 2 = (4, 5, 6, 4, 7)

indices_face 3 = (1, 5, 6, 1, 2)

indices_face_4 = (0, 4, 7, 0 ,3)

indices_outer = (0, 1, 2, 3, 0, 4, 5, 1, 5, 6, 2, 6, 7, 3, 7, 4)
indices_points = (0, 1, 2, 3)

array spec = glesutils.ArraySpec("vertex attrib:3f")

vertex glsl = array spec.glsl() + """

uniform mat4 transform matrix;

void main(void) {
gl _Position = transform matrix * vec4 (vertex_ attrib, 1.0);
gl_PointSize = 2.0;

}

fragment_glsl = """

uniform vec4 color;

void main(void) {
gl_FragColor = color;

}

nnn

class MyWindow (glesutils.GameWindow) :
def init (self):
self.angle = 10
self.vertex _shader = glesutils.VertexShader (vertex glsl)
self.fragment_ shader =
glesutils.FragmentShader (fragment_glsl)
self.programl = glesutils.Program(self.vertex_ shader,
self.fragment_shader)
self.programl.use ()
glClearDepthf (1.0)

glDepthFunc (GL_LESS)
glEnable (GL_DEPTH_TEST)

glClearColor (0.5, 0.5, 0.5, 1)

self.programl.uniform.light_dir.value = ((0, 1, -1))

7
0‘0

99
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self.verteces_buffer =

array_spec.create_buffer (vertex attrib=vertices)
self.elements face_ 1 =

glesutils.ElementBuffer (indices_face_1)
self.elements_face_2 =

glesutils.ElementBuffer (indices_face_2)
self.elements_face_3 =

glesutils.ElementBuffer (indices_face_ 3)
self.elements_ face 4 =

glesutils.ElementBuffer (indices_face 4)

self.elements_outer =

glesutils.ElementBuffer (indices_outer)
self.elements_points =

glesutils.ElementBuffer (indices_points)

self.outer matrix =
transforms.compose (
transforms.rotation_ degrees (20, "z"),
transforms.rotation degrees (20, "y"),
transforms.rotation degrees (20, "x"),
trénsforms.scaling(l.z))

self.points_matrix =
transforms.compose (
transforms.stretching (0.1, 1, 1.5),
transforms.translation(-0.5, -0.5, -0.5))

def on_frame(self, time):
self.angle = self.angle + time*0.02
self.redraw()

def draw(self):
#Draw outer lines
self.programl.uniform.transform matrix.value =
self.outer matrix
self.programl.uniform.color.value = (1, 1, 1, 1)
self.verteces_buffer.draw(elements=self.elements_outer,
mode=GL_LINE_STRIP)

#Draw points
self.programl.uniform.transform matrix.value =
self.points_matrix
self.programl.uniform.color.value = (0, 0, 0, 1)
self.verteces_buffer.draw(elements=self.elements_points,
mode=GL_POINTS)
#Draw spinning cube
rotation matrix = transforms.compose
(transforms.rotation_degrees (self.angle, "z"),
transforms.rotation degrees (self.angle, "y"),
transforms.rotation degrees(self.angle, "x"))
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self.programl.uniform.transform matrix.value =
rotation_matrix
self.programl.uniform.color.value = (1, 0, 0, 1)
self.verteces_buffer.draw(elements=self.elements_face_1,
mode=GL_TRIANGLE_STRIP)
self.programl.uniform.color.value = (0, 1, 0, 1)
self.verteces_buffer.draw(elements=self.elements_face_ 2,
mode=GL_TRIANGLE_STRIP)
self .programl.uniform.color.value = (0, 0, 1, 1)
self.verteces_buffer.draw(elements=self.elements_face_ 3,
mode=GL_TRIANGLE_STRIP)
self.programl.uniform.color.value = (0, 1, 1, 1)
self.verteces_buffer.draw(elements=self.elements_face 4,
mode=GL_TRIANGLE STRIP)

MyWindow (200, 200, pygame.RESIZABLE) .run()

BATEE RNZE— AN 6-1 FiR i 3D A
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6.2.3 IEHNYEER

BATRIEAIBIT, VREE B —A 07 A i 1A 1 Bl 28— S MR, o IRFT RETETRE
B Bt A K, AEXEREG R, EMSWmE— 4 5E, ILFARE
MBEBSTAEE B AR, RESIE, SRA A REZEGRMARR M R k.

A Be A ) OpenGL AT LA ShAL X ¥4y . AR AEIR (MRS HHBBE) LY
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ERANFIIEAL LB ARRE . 2R S 05 B i B FH AN B0
AR EIDGURBE B FDGLR ) RS A

SEITHR B

R B RE R
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fragment_glsl = """
uniform vec4 color;

varying float brightness;

void main(void) ({
gl_FragColor = brightness*color;

}

ATLAES], XHEMERH TM4EE: color Fll brightness, brightness J& 7% S %!, A LIk
B4 gl_FragColor I EMEH. RAIGEEREE], BATWEBEEREARH, HERAWE, X4
gy 1) B LA— N B, R R B ) i P A BRI AN BOE T — T . e, AR
A—BiEEE (0.8, 0.8, 0.8) (FEKE), RFHRILERLL 0.5, 5ROFAHE (04, 0.4,
0.4)(PEEKE),

brighteness, HBUEE BN IZ7E 2R A YEIEH 0 FIZR5E 2 Y6HBAY 1 Z (8],

X A AR B 7 B 7 SR —#F. color {# A T 3¢ ## 5 uniform, brightness # i & i
varying. uniform #9725 & Z7E Python RS AT (S WATEG]F). M verying 25 &2 H
KA G E AL F AR, WTFmAR.

vertex glsl = array_ spec.glsl() + """

varying float brightness;

void main(void) {
By
float distance = length(vec4 (light position, 1.0) - gl_Position);
brightness = 1.0/ (distance * distance);

}

XERAHEAEMCENRD (GRBRHENR), EXBAURS T T HRHEHE
BRI SERERS o length() PREGR 1 —AN KB (RIEABEETTR HR) . ABl+H,
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AR R TR ADCIR AR
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AR, AT AR 3D AR —M A (0,0, 0) B (1, 1, 1) FHEZ. TismmiEx
AU MALE, BRNmRRREL.

BN FRYEEm AR, DO RMSE—EAE, TR (0.0, 0.0, 0.0), (0.5,
0., 0.0), (0.5, 0.5, 0.0), (0.0, 0.5, 0.0), B BUSHTE z #iy— Vi b, HHERELRE
(0, 0, 1.0), TNSRARM A (0, 0, 0) E] (0, 0, 1.0) WH—5KLk, ERFZFEAL 90 FEM. HEW
KEEEH R 1o
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Ft, REEFERA=ARK TR, XEAKEY dot product (), TEM I
&, REMEW TR

dot (A,B) = length(A) * length(B) * cosine(A,B)

A RUE B AR, BRI FRATT AT AR XA BOF R . SRR B 1 BEAT
A1, FEMAEAMER, i BRE TR,

AR EEAE R 1, FHEARRAHEOE, GLSL 14> normalize() BR%, LIS
1 25 16 B 0 3 — A ) B —— R e By AR R, KBER 1o BRARAT A3 B B A
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cosine = dot(surface_normal, normalize(gl_Position -
light_position)

R, KREBEHMEHFA LA —DIEIR ., BHRE NSRRI Rt KA X
WEHT R IR BRI A A RMBIEREMIN— AR, WHR R AR
£ BE R MR B e nTE—iR . 7T LGXAE B INFR B -

brightness = max(cosine, ambient_light)

T AR TR X LA BRI S AR

vertex glsl = array spec.glsl() + """
uniform mat4 transform matrix;
uniform vec3 light_position;

uniform float ambient light;

uniform vec3 face_normal;

varying float brightness;
void main(void) {
gl_Position = transform matrix * vec4 (vertex_ attrib, 1.0);
vec4 spun_face normal = normalize (transform matrix *
vec4 (face_normal, 1.0));
float distance = length(vec4 (light_position, 1.0) - gl_Position);
vec4 light direction = normalize (vec4 (light_position, 1.0) -
gl_Position) ;
float light_amount_angle = max(dot (spun_face normal,
light_direction), ambient_ light) ;

float light_distance_drop = 1.0/ (distance * distance);
brightness = light_amount_angle * light_distance_drop;

}

wnn

X HSBHTRIEA R B AR RE AL, RS 288 7 R R m
o ABIh, MBEAR U transform_matrix JE ARG F RLHEL, BHIEATEMREL,
SRTMIA T HARAS RE S FZE AR v G, JRATN | T A& 1k

T AR E— o FREAME, XEEAASRE, RALTERER 6 M. XBAt
576 M3k | #) chapter6-lighting.py

import pygame
from rpigl import glesutils, transforms
from rpigl.gles2 import *

vertices = [(0.0,0.0,0.0), (0.5,0.0,0.0), x/4984720?c=pledges
(0.5,0.5,0.0), (0.0, 0.5,0.0),
(0.0,0.0,-0.5), (0.5,0.0,-0.5),
(0.5,0.5,-0.5), (0.0, 0.5,-0.5)]
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faces = [{"vertex index":(0, 1, 2, 0, 3), "normal":(0,0,1),
"colour":(1, 0, 0, 1)},
{"vertex_index":(4, 5, 6, 4, 7), "normal":(0,0,-1),
veolour” s (0,1 1y..0,-1) };
{"vertex_index":(1, 5, 6, 1, 2), "normal":(1,0,0),
"colour":(0, 0, 1, 1)},
{"vertex_index":(0, 4, 7, 0 ,3), "normal":(-1,0,0),
"colowr®s (1, 0.1, .1)};

{"vertex_index": (3, 2, 6, 3, 7), "normal":(0,1,0),
"colour": (1, 1, 0, 1)},
{"vertex_index":(0, 1, 5, 0, 4), "normal":(0,-1,0),

"colour":(0, 1, 1, 1)}]
array_spec = glesutils.ArraySpec("vertex_attrib:3f")

vertex glsl = array spec.glsl() + """
uniform mat4 transform matrix;
uniform vec3 light_position;

uniform float ambient_light;

uniform vec3 face_normal;

varying float brightness;

void main(void)
gl_Position = transform matrix * vec4 (vertex_ attrib, 1.0);
vec4 spun_face_normal = normalize(transform matrix *
vec4 (face_normal, 1.0));
float distance = length(vec4 (light_position, 1.0) - gl_Position);
vec4 light_direction = normalize(vec4(light_position, 1.0) -
gl_Position) ;
float light_amount_angle = max(dot (spun_face_normal,
light_direction), ambient_light);
float light_distance_drop = 1.0/ (distance * distance);
brightness = light_amount_angle * light_ distance_drop;
gl_PointSize = 2.0;

}

nmun

fragment_glsl = """
uniform vec4 color;

varying float brightness;
void main(void)

gl_FragColor = brightness*color;

}

nnn

class MyWindow(glesutils.GameWindow) :

def init (self):

7/
L) ’0
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self.angle = 10
self.framerate = 20

self.vertex shader = glesutils.VertexShader (vertex glsl)
self.fragment shader =
glesutils.FragmentShader (fragment_glsl)
self.programl = glesutils.Program(self.vertex_shader,

self.fragment_shader)
self.programl.use ()

glClearDepthf (1.0)
glDepthFunc (GL_LESS)
glEnable (GL_DEPTH_TEST)
glFrontFace (GL_CW)

glClearColor (0.5, 0.5, 0.5, 1)
self.programl.uniform.light dir.value = ((0, 1, -1))

self.verteces_buffer =
array_ spec.create_ buffer(vertex attrib=vertices)
for face in faces:
face(["element_buffer"] =
glesutils.ElementBuffer (face["vertex_index"])

self.outer_matrix = transforms.compose (
transforms.rotation_degrees (20, "z"),
transforms.rotation_degrees (20, "y"),
transforms.rotation_degrees (20, "x"),
transforms.scaling(1.2))

self.points_matrix = transforms.compose (
transforms.stretching (0.1, 1, 1.5),
transforms.translation(-0.5, -0.5, -0.5))

def on_frame(self, time):
self.angle = self.angle + time*0.02
self.redraw()

def draw(self):
. self.programl.uniform.light position.value = (0,0,-1)
self.programl.uniform.ambient light.value = 0.3

rotation matrix = transforms.compose (
transforms.rotation_degrees (self.angle, "z"),
transforms.rotation_degrees(self.angle, "y"),
transforms.rotation_ degrees(self.angle, "x"))

self.programl.uniform.transform matrix.value =
rotation matrix
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for face in faces:

self.programl.uniform.color.value = face["colour"]
self.programl.uniform.face_normal.value =

face["normal"]

self.verteces_buffer.draw(elements=face["element buffer"],
mode=GL_TRIANGLE STRIP)

MyWindow (200, 200, pygame.RESIZABLE) .run()

S5RNAE 6-2 Bk
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H AR BN 3D BB MARETMAE, T R LR AL WAV S0,
WHRBEIRATAT LAMSE A Python ) wave BER MU A S BUS B HE . ANSRARE T SR 72 MP3
X, WREELE TSR WAV #38, W LIFE LXTerminal Fifiid mpgl23 447 LR
SERE . AR LR

sudo apt-get install mpgl23
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SRJE AT AR T T i 4 58 U i -
mpgl23 -w output-filename.wav input-filename.mp3

MRBEEEERETSR, TANXA M T8 — 6% 3% 5K hitp:/freemusicarchive.
org/,

B RBE R ME S EPEBE RN E—H, WREEH PyGame A%, ©
W 350 A8 R R R P B E R Ok, AN S AR IR A A R #E ) 3D IR Y A B
e, FRATRHE RS AR wave,

print ("opening file")
sound_file = wave.open("test.wav",';rb')

print ("getting parameters")
(channels, sample_size, frame_rate, frames, compression_type,

compression_name) = sound file.getparams ()
print ("Number of channels: ", channels)
print ("Sample size: ", sample_size)
print ("Frame rate: ", frame_rate)
print ("Number of Frames: ", frames)
print ("Compression type: ", compression_type)
print ("Compression name: ", compression_name)

print ("readframes")
data = sound_file.readframes (channels*sample_ size*frames)
print (len(data))

XEARE TR data, FHEUFHEXAFEERR. FERGSEWNNFI—H AT
BRI — R, TEMA int 2P from_byte() HIEHFINFHHEE—E,

sound _data = int.from bytes(data[i:i+1],
byteorder='1little', signed=True)

A LA A6, ShiEt R RS e — AP F, HBREEEM -32 768 3
32767, WRICHFRSLRFER, BABTE A P, # W B 44 100 i GRBEFR
fifEAE & frame_rate 1),

YRAT AR R B R X S g . ME— AT R R 75 BT, S R AR
W RBI K. RITEMFEABMIT R, HEREMANNFFE TS —HEE 3D
ZH, M—AINEA (IMRREREE, TUERER) FAREABE R, BT HIN—s1k
K, BATHEEA AT T RIERE R, FHE 3D S A5 B E R R I i) 3 @ #T2E
EINUE D EAR R
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