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Release version Release date Click for more
Python 3.7.1 2018-10-20 & Download Release Notes 9
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Python 3.5.6 2018-08-02 & Download Release Notes
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8 True ¥ [tru] E [tru] HoMRER  EFRBRE
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Ll N Type "help®, "copyright”, "credits" or "license()" for more
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10 BERS B 2 BEBR AR ILIZZE 5. X BRI MEREAZ—T/NEYE? X2HRNE

Python H, RAT. (/D ZFAFZ R #H T S B BREZE R/, HE5 R A R 82 7 5 8 (R
NED

MAREHTBREMGREEE , TEERMNNRHT O OEREFERF, flin,

>>>10//2

9

X FE LA B T AT U A BB PR A YA R
fE Python 1 . AMUBEHTT R AW HEARZR A ERH#ATIRGZH @S/ NG5S EIE
Ak, w8, TLEH/MMES  h S HRES S5 A RER R 5ok 8 7 X

filn, A 3+4+-@2X3X D), MPATE>>TRFFIFHEHEA 3+4/(2 %3 *4), BT
[l 48, gl 19 B R 45 R .

>>> 3+ 4/ (2% 3% 4)
3.1666666006606665

A 31T4/(2%3%4)—4/(4 %5 % 6),FF-F% [l 5

>>>3+4/(2% 3% 4)—-4/(4% 5% ©)
3.1333333333333333

A 3+4/(2%3%x4)—4/(4%5%6)+4/(6 %7 %8),FF-i& Al L5 .

>>>3+4/(2% 3% 4)—4/(4% 5% g)+4/(6* T* 8)

3.145238095238095
FH XN RFE EEA AR R REXN T B o XHLEEMNMHE

PLIRF UG ZBOR T 55 [B Ja 3 A9 3 fUEL
JE PR RF G RO BD BE A0S 2K R LR IS A B — vl 305 A A % o al L {E Y
KHFRE . EFBEHRIF AT .

4 4 . 4 4
2R 34 AXEXE ' 6XTXE BX9XI0

1 1
1011 X 12 12X 13 X< 14

EARMTHREN 3 G KRB H#HATMBEMBEZR . 252809580 4 A7

t =31 i




F2R TR EIR R —a TS

T 3N ELERNRB AN, 7EFRENAN,3 N ELBER T E/NBEE LR
FEACRT 3 NP B KRR, XPNRBEARS LR R E R E TR GRS « H
FEEEE.

OB 3 3 T 5 AR SR B R L U0 SR U BRR T . FES2 2] TR I A BRE 1 26
ZHMMRBRITFBOTZ )R AT I 512 )7 A sheb 75, B0 AT R AL 5.

L = H

e ""'fj N“_U_‘]'
1. #E Python Shell % F ) >>> /"7 )5 i fi A Python 84 25 . W& T

A BEil Python 182 #{H#U17,

2. ERF L A" X"SRRFEHIER "SR REEEZES ;7 Python 1, FIER

B EAT IO B R 3 0 b 52 AT IO 5 PRV B ok i
B R

3. £ Python kT8 Rz H A, R EREE X P& 450002 8L %, o] LU

FH( ¥
A. O B: [ .15 b <>

4. 7E Python Shell & L H3HE FHI R R MR, H S HIEROEE,

(1) 65—151+23=

(2) 28+9—14=

(3) 427X 3=

(4) 164 X8=

(5) (32—18) X 96+-8=

(6) (28+35) X (92+4)=

(7) (960+420)=(25—5)=

(8) (240+36)+(22—18)=



Lt Ll
A% sand ol — _—
FAE H =

I 44 Python Zhi 4 A

£ Python Shell % H 8 J 22 B AR SR AT 46 A2 , B3 KR 25 2 0 ARG, 17 H A
FE gD . A A A A g ig U, ZERERFEMN.

1 IDLE #3555 A — 1 Python %3 e, 0] UL A % A Python {3 317 4R 48 .
ZE BT . FRATIE F TR 4 R L R AR R A SO e R A R R A TR R 0 ARED , R R AT
A K, (2 e BB 8 1F B 52 30 351 1A 1 D) e

fE Python Shell % H 7, # # File— New File iy %, W& 3-1 FiR, % 23T HF —4
Python Zrig st 1 . & 3-2 7.

36a, Oct 20 2018, 14:57:15) [
] on win32
edits” or "license()" for more

Open. ... Ctrltd
Open Module, .. AL44M
Recent Files

Module Browser ALtHC
Path Browser

Save

Save .ﬂm i

Save Copy As. ..

Ctrlts

Cirl#Shi £445

ALt+Shi £t45

Print Window

Cirl4P

Close
Exit

Alt4F4
Cirl+

E 3-2

#FTFFHY Python ZREB=EE O




F3W M E S hello, world @
° :

Python 4R a5 FR T REE a8 A Z b, b 20 T IF 24BN 98 S5 Python 1URS Y9 T fiE
ik, XSRS ME MR E NS E O B RS E R RER A ERSF. S,
Python 9§ v ik 3215 2 % 1, GE WS [ i 2 48 22 1~ Python P304,

32 ) %5 hello, world 2 JF

M)A 4B LT I Python 4afa 48 B0 1 Z )5, T X (AR 19 D6 b » (R 7E A HTIE 4o
495 A & 15— Python F2)¥,

R Ry RAEFE ] —13NE 5 NS W — R i@ % 72 hello, world ¥, X
MR AEE R, T ae & M T H VLB w5 i — 1 hello, world F/FH,

1t Python e85 & 11 0y SCAS K3 45 A B 11 —4T Python G5 .

print ('hello, world')

anE 3-3 FrR . X ATAURSAE Python 4% %8 4% H A [R] 19 2l 66 3o, i T R 2 5 X 0 K AY
& H R, Hi 261 print 2 Python 15 5 Wi pR &0 2 63 70 2 print O BR
B SEUE . EHE—X FEHE S FE, X printO R EAYVE H 283X XT 85| 5 a] iy
Rz LT VS g R

Le *Untitled* Feo |- )

Fle Edit Format Run Options Window Help

print( ‘hello, world") ‘i
Ln: 2 Col: 0

B 33 HF—1 Pythen BF

B H 7F Python i #s % . %$ Run—~Run Module 472, W0 E 3-4 i, X B &
g H — 4~ Save Before Run or Check X iHHE , 0 3-5 At~ . $2 78 FH P 0201 S AR 77 2 55 o

& 1 R AR CORRIRACAS)

Eé:ﬂ Save Before Run or Check .

L& *Untitled* e |- ] f"'F'“‘.l Source Must Be Saved
File Edit Format [Run| Options  Window Help ! OK to Save?
print( helld EPython Shell | ini
Check Module Al1t+X ‘
Run Module FS = [ B I [ Bk ‘
Ln: 2 Col: 0
B 3-4 Python 44853 HY Run 3 8 E 35 ‘/ARFERBDIIEE

A 3-5 i, i E M ZE . 2B — 1B E RN IEES O i P38 E
A4 ¥ Python IRACES R FERIA w48 . #1140, LA hello. py 1€ X442 %% Python ¥&
(R FER] C M E R F (R FHAMKE) ., ZJ5 .Python Shell % H 5k 2 % 80 . WA 44



nyhonﬂﬁf*ﬂi G0 41 ANIEIATH

51 Python fLHS 3 S BHAAT  PUTEE R BRES>> R Z S5 b A n T,

MEEP G HXENNE IBAKERAROE — Python BF BT EINT., X£
{R7E Python 22 i EIE MW EE X i BAEE M. “FRHALHH Python 48F2 717

3.3 ) PR B4 B

fEiX > hello, world /R BIFE P, W KM fEICER . BREUH AT .

Python i 5 ML FEMNRBH THE S SN HET K. #lU0, Python #2 1l
printO PRE FH TR —1F M & 5 i B E L5+ . & 3-6 Bz~ , 76 18 FH pR B, 75
LR E R A MRS P RS BE R E X BFESHN . AR LA 24
SRS ZEHES 2R BT IEA S ER mRE TS SN,

fE Python i 5 o, FAF 52— Fh 3R 78 SUAR 10 80098 28 BY , 2 5R0R: SO 048 il 76— X B
S| S AWE S, FHFRHRER —AEF . —AEBWA T — Mk E — 1 BiES
5 eee e AL AE — XF BA 5| S 5 WG| S5 g A BB B S A7 8 . A 3-7 PR,

EE 'What's your name?'
| ' , '‘MScratchZ®|Python'
print ( ) "3.1415926535"
| T ")\ R IR L ER"
R EXpE
B 3-6 print() & %8 B i%EA B 37 FHE

| Sa W G5 T R FAF B EE . AEEH print O pREU 3 F4F 58 I A 2 5
gl 5k W55, #Han, & F i hello, world 7= 1 #2 F¢ w7, print O pR &S 19 N A =2 -
hello., world,

EPRk.BINMNEERFHE -BFAMNCGERER). fTH 181 Python 448 48 &
H LT 4 7R AR GBSt .

print ("IRETEH A L ")
print ("BEZH FFE ")
print ("L EHEH A ™
print (KL B S ™

e DL a i . PY”’VE%E\CH:EEI% Python A R B #E & |, % £ Run—>Run
Module i %2 E1T )7 . ATE R W T,

PR AT A 5t



FIWR G E S

hello, world | :
o e, Wor

BE I b b 7R
LB A
(58 7

3. 4 a-ﬁ-ij‘{-* = :IJJ L\E T:l—’r__;_lz l_‘-i._fJ.

7t IDLE 857 . Python Shell fll Python 4545 25 $2 4L 1Y File 32 B 2 4 [/ 19 . H % H ¢
IR T e B I 3-1.
#F 3-1 IDLE BRI E A File LR I EE 1R BR

S BRI T fie i BA
New File T —4~#1 89 Python e 45 & 0
Open TTH =D A FFFAER Python TEACHS S
Save ¥ M ATE M A Python 8 3C/4 PR 77 3| 2= Hh 1 £%
Save As... ¥ M HTFT A9 Python I8 T4 53 7 A H b I8 0%
Close KP4 A #Y Python 4wig 88 f O
Exit iRt IDLE 345 , B 5& ] T FF #9 Python Shell # 0 #1 Python 4% # 4% & O
Recent Files B R Bl A SO B R

L Python %% % 5 T2 - AURD , FF R H AR A7 20 A Ml & 1 i G 2ROR 48 %€ SO

7 B2 e i R A7 BN A M RE AL 19 Python JE3CF,

F hello.py ErTHEE: 2018/11/28 20:20
#27: Python File Filv: 23 FH

3-8 ®E&E LAY hello. py iR X

Python B3CHFLA. py 1E 8 XY B2 (BB 523 _E = — SO SO AR T LA IR 4] 3T
A 9 i A AT T E AT IB L.

T
M ANA

hello, world #9 /7 £
A 1974 % Brian Kernighan #7385 #) Programming in C: A Tutorial P H R BT
C & 3 K8 hello, world #2 5,

printf ("hello, world\n");

Jz % ,iX /~ 42 F [ & Brian Kernighan #= Dennis M Ritchie 4~ % %9 The C Programme
Language w1 ] iZFiAT - RAT KERFRFI—NHFHFIRERBEETHNRHEHE—NEF,



nyhun%"i%%‘i:bkm‘wlkl%"ﬁé .

Ly, FRABERAES  ZALEMBEAFEBXGEFCEZR T BT,

Zk ) A X A

1. 7€ IDLE 3#8d R4S Python {CHLIFARAE I8 S, % 8 7 ( ¥

A. Python Shell B. Python 445 ¢5 C. M #BAT LA

2. 1 Python %i%8 &5 15 47 2 P IS )5 ] Run Sg 87 ( )2 R PATRR T .
A. Python Shell B. Check Module C. Run Module

3. FATH R —Fh AR ISR B s T B AE— 4 ( ) H[H]
A. B5|% B. M3l%5 C. WAL AT LL

4, BB FLFH hello, world % i 3| B 75 . Python 3 9185 ( )= IER Y,
A. print 'hello, world'
B. print (hello, world)
C. print('hello, world')
D. print hello, world
. Y85 Python B /F B FE AR E 3R L.

¥

N

W W W
e W A
e
»
6. 445 Python B ¥ K RUTFAH T BEEN —B £F L8Ch )i R FER L.
i
IR W R
B BB K & W
N EREA
A e bk



A A 182 i

A —Fp 2 ) 2z m g R AR IR 55 . ORI R O 3K IR VR A — 22 A A Hb
Tk EAERERWWEAAR.OFZ . GRIEE M SE R FREEARF,

T2z > e | Pk SR aEnT, o] g Il 253, B4 .2% 2] Python R & 7] LIk
HAXF LR BZEEHEEM,

V122 R I 25k 722 ) Python a2, @Ik £E58 /MPY Python 2 /7 #E47 11 %5 .18
PEATEAE 20 24 . RSS2 A A2 b, an JRACAT SR A B R BUE F2 7 R ik id A7, I 22
INEX R EARAEFEEACHAB. LS TR EAR"RF 8. YBFE®IE
Wiz 2 )5 . T LR MRS R i — S BUE M B EX RIF SR m . X A6 E W
WT TS MAIER . 722> Python B W] B B . 8 a3 X # 7 A BEWE 12 4 8 2 4%
g A A% 114 JB B Wi AR B ] Python 4 8 2% ) 2 . 4 8 ALz 47 72 7 S5 BEARRAE .

2Rk, FRATHE XTI UE“ VKB S A" 1 Python 2 /7 ATl 4%,

KEHEE -MEFABOEFERR, Qi X EE G HEIZHE, EAF -1
A a7 B AR B, B K . AR R — A IE R o, A0SR 2 R BRI 0 AR AR
n/2; W n A I n B 3nt+1, MEREH#HTEHRZE . BRE—ESEH 1.61Y)
M Byx A 4-2-1 IEH Z 5.

il n, 3 TR R 3, ik MK E SR T2 8, eSS # s . 10,5,16,8,4,2,
1. 265 7 WHERAE . SR4B B 5 3 A f R 1.

i H AR5 T R A I K E S A Bk B IR I T,

FH1E . AE-INEIER A TFIERERTE,

F 2 A — D IEBE o, RIGE— DEIRGS A b AT AR 2 5,

%3 B 0 TR B AP AT RN, R e AT BPUTE 4 2L/,
ZEHRE .

FAX R BB n=n/2; R 0 BEFEME 2=32+1,

%5 H MGG o Hid RBFE T R E B 3 4 EE AT,

fii H Python iG55 ¥ LR B EmTE MR, BIFE R WE 4-1 FixR,

XAMRFHAELR, DA 10 247481, 78 IDLE 3358 T T H 1 #f9 Python 458 25
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| & bingbao.py - Z:\bingbao.py (3.7.1) Fo o )

File Edit Format Run Options Window Help
# IEKEEAE -
def bingbao(n):
arr.append(n)
while n != 1:
ifni%2==0:
n=n)// 2
else:
n=3%n+1
arr.append(n)
return

m

if __name__ == ' main__
arr = []
n = int(input("E@IA— 1 IEEE: "))
bingbao(n)
print(arr)

-

Ln: 16 Col:0

B41 “XKEBE'EFE

L FHAEXT RS 2% Python fUBZETR AR XA HBX . ERFIUHF AT
J& s L bingbao. py 1E R 304 24 K5 I8 ACHS PR AT B A Hb 1 53

R AR, TEEELFILA

(1) #RACH 40 3E B3, 5 — i n A di i 4 4%,

) AEFHEMMNS . SLBmAEN“2M/ a7 IRETH M.

(3) 5|5 F4E 5 2 pg % H B .

(4) KERFPS 2 BA B, LUK return %5 A4 reutrn,

B3 . FTJF Python 448 4% . % £Ff Run—>Run Module 4§ % . X}, Python Shell & M
B0 B FREiT . AT R T,

%ﬁ/\—-”l\‘ﬁgﬁ: 3
[3, 10, 5, 16, 8, 4, 2, 1]

X i AR Y BE 98 = AT, ] I 150 BH “ DK & 4 AR 7 30 ik i 1
AARX AN IIEKERF AR Python BIFUHFAZ AR TR FH KU, i1 TRA

RIS ERE P REIEITR T RE R R, PR AR iR F A B X IR 4-1 1Tk & JF
HE A4S WP, A BT AR A Ik,

6 BED LAHNAANKFTRITRIENEREHERLLTHRL 1,



AR AN ] —— (AT Python#% Fy

(A2 7%t 4

IR AR273d Scratch 482 P4 0] ESXT E 1 A9 Python #2757 A L8 AR A0 B9 . X
A~ Python B2 AL 1Y if...else i B]Fl Scratch Y if...then...else 8 2 FARIJLF—FE,

nE 4-2 R Z2 i 248 Scratch 95 19 36 L K B 5 AR AR T A7 6 B Y & Python
A . E Scratch 1 Python B & AR P BOE — i A 40 X L %5, s RE A BLE AN A9 A
UZibdEEZ .

define bingbao v def bingbao(n):

Set n M n

add N to arr arr.append(n)

rﬁﬁﬁiﬂ until n  ——— while n != 1:

set 1 to n /() TSR n=n//?2

'EI-EE - R R e 1 SE :

set n . SR —— L W |

b
add n to arr et 1 ol o append[ n}

stop this script . T return

when clicked TETEHIETHEERTEEEES if __name__ == '__main__"':

de]etemuf FEaRN . - o i i i i arr = [1
ask ELVREGNE THY and wait SECEEEERE n = int(input('FwA— P EEH: '))

hinghau ANSWEr T bingbau[n}

SAY AT et o 1 i 1 ol - o

4-2 Scratch #1 Python f“ kK EBF B "EF L E

BIRTEE 4-2 P BLRE MRE S 48 42 R AR sE A 1/E T X BEE:, (HXIF A
BIRENEZEEFMNMM . Hlin,Scratch 19 say B2 A F1 Python 9 printO A% B 2 DI GE A
i AR A

an 2R Rk 2 5 A o SC AR T Scratch AT 4R R4 BT REXT B 4-2 HE SCR 5 1Y
BB R AE . A, R IRXT % SCHR M Scratch B L BAR. N AESR
Bl 4-2 Bx e B, 58 & XF Python B )7 A — L8 AHIR A BGE . XIE 2 A5 1 IR i
Scratch 4a 2 # 9 SCH M A9 Scratch #1792 R JR[A .

[43) HIHT Pyton BT

Ty R R I ® T AL AR — RIVIE S WES . —BORUL. B )7 @ 5 i A B
Ak B R A RS = o




Pythaondi <t % 41 : AANBIALE R .

i A FIRIGIE KBS AT Python #2777, input O BT SR 32200 P & A D95, A &
X 1) bingbao() pRET 1 T A FREHE . print O pREU T 5 H AR B 54 F . W 4-3 fis.

LIPNVE SbFR AR i L R

print()

input() bingbao()

4-3 “"KEBBEF AN

TE 2 Y B34 T L L 435 40 | 30 9% 4485 ) TRV 3 45 ) 2 A 7 1) = b R AR &85 4 A {] 2 e 81
A DL X = A B AR G M 2 il . X — P B AR 5 #4) B AT LA 37 s e AT LR & 08

B 4-4 X IIEKE R K Python 2P MEREARLZS AT T R sbrit, & 12~16 72
FRF 78 TR ECE 13~16 17) 18 F A 2 0y 2544 , & A7 A0S M | 3] F 4R IR 4
7. % 2~10 172 L T —144 4 bingbao I bR %L . 75 oR BUK P9 IR A& 158 FH L 7 25 #4) | 176 24 45
P FEFE G5 M X =M B AR LGSR, TERBUARN B 4~9 T B 454 . R E A& n 191E
AET 1LEAER S —EHPAT EEAEA RS 5~ 8 1T LS, SHA W& n 1Y
{2 178 250 e 2 50T 3k B AT AN TR] 8 43 32

1|# BIEKBER

2 |def bingbao(n):

3 arr.append(n)

4 while n != 1:

5 if n % 2 == 0: | 18

6 n=n// 2 e B3

7 else: g &

8 n=3%xn+1| f4| ¥

9 arr.append(n)

10 return

11

12(if __name_ == '_main__":

13 arr = [] N
14 n = int(input(' BEWMA—TEEE: ")) | F
15 bingbao(n) 7t
16 print(arr) F4

EH4-4 “KEFEHNEFSHIRA

BRER/N. KPEES2, BARKEFE"REFHA 10 Z2T70E.BEAY LFZ
Python R FE A TG R . 2 F ARG XS Python Zife H— 285 A EAR TR ATV

1. =8
B 4-4 FRE LT R - BRATERIR S, BRI #75 I k, J5 m Al DL AE ]
NE. EBREAANEN . RIFERATH < A3 2R R,

2. TE RIEXAMMEIRE

Bl 4-4 5 8 72— 1T REIH ., H, 55 (=) & Python R {H#BA1EFRT, 55
SENHn B— TR F5HAR-IREIKX., XMEAMIERE.EITESFSHBLN
ZAX  FEITRERRASES AN MR n, £ Python ., R (E#/EBBUE &K
{8 . 7F Scratch Ff# H set...to.. . 382 AR KM AT EE, N 4-5 TR,

3. mBEEH

Bl 4-4 RS 4 1702 while A EA] S &M n V=1 7B IEIFRE S 5~9 7)) 5L



o AR B e ——RATPython®% I+

M (LR

1
n=3*xn+1
T |
Iy Feikt

4-5 Python # Scratch FIE M EEER F i

set n to 9* n +0

Sk I E AT . 7E Python 1 A] DLl while 15 /) 52 B0 4E 3 45 ¥4 , 76 Scratch = U a] 2L A
repeat until... J§ S AR SRR ThEE . a0 1E 4-6 Fras . (B2 . BN a1 6l 2 5 2 A
S Y, Je R FE 2 X0 i A A 4

Whilﬁ_%ﬁ__: _________ repeat until
.y 2

B 4-6 Python # Scratch PRI EIRE 4

Bl 4-4 I 5~8 1742 if...else EFEIHEH, B KM n % 2==0 WL A, FEHAT n=
n// 2;®MEAAT n=3 % n+ 1. 7E Python 1 a] LLH] if... else &) SEBLEFE 4519, 7E
Scratch F WA DA if...then...else 3§ 2 FUK L EAH R 9 ZHEE . WA 4-7 i,

4-7 Python # Scratch FRIEFE S

4. REBIE X FiE B

Bl 4-4 v EE 2 fr2— R BUE i a), BE L —14 A bingbao WY REL, Z8H n;
A5 TR XA KRB IE . 76 Python 1 {# H def i{H4A] 0] A & X K%L, £ Scratch H
e A &2 38 BRUK 19 7 XS 2L D RE L an P 4-8 Fioi

®grey  def bingbao(n):
' T A

define bingbao n

BEGHA  bingbao(3)

4-8 Python 0 Scratch FR & /Y E X F0 A

5. AAXMERMAE

fE Python — DI &R EXT 5, Tk X G a2 1 A9 sk 20, ot 205 (O R X 2 1Y
Jrik, Bl 4-4 A5 13 fTilad arr = [ BB — DI RIT R ESH 3 1718 H arr. append(n)
BN R R append O T7 ik, IR P MPLE




nyhﬂn%’i’*"i%%’i:bkm‘wlkl%ﬁ& .

6. 45t FNiE @R

£ Python i 5 1 . 46 Fon il g Sy R aR FIAS 3R . 4% BRABT 6] L 38 5 4 4%
T4 4 E IR T Python i M—5r A IE B9 42 & R EOE LA R GE B A TR .

Bl 4-4 PSS 13~16 72— PGk, EMETCEE A 4% 4 M=, BrX
MEABETH 12 7MW i 84, 4 i Ba &R ER X MG RS IRIT .

IR A N 2540 R B LS MR L5 A0 gn 5 12 e i, 45 0l 22 13 A AT Y 4 i

Bl 4-4 Y% 5~9 fT il — M iEa R, BlE T4 4 7/ while 1f4] ;55 8 Tl —
MEAHR A 1) . ER T 71700 else i5A]: M 91755 S T 463 A MR .
Bl s else WA i A B LA 2 8 17,150 9 17J@ T5 4 17 while /A iy iH a8,

B T UL B — S B AR ST R Z b b HAb g A2 00 R (A 3 26 55) 4 76 )5 1 R A2
FHTHA . RERPE RPN E LR Z X T Python #1223 K15 . B A P72 IR & 1Y .
Al DL wkad , 7E 5 i A R R P d S XX B gy R n R AT IR

1. 2yl H . Al =85 H AL

2. ERFFBI T, : Hi SERE Y ) = P AL AL T R
#b AT LA R X = B AR S5 R 2 A

3. BATHERLL SISk R WA IR A, RS AF N, PR
1T 2 A o Z g TR

4. Fic FEAS 5] L 48 o 1 0 A2 A% A IE B 0 4 E 2 T BOR ¥ Hh B A A

5. FHZE— TR E A Python #7576 Python i s F R A ZREIFFH 1T,

r=int (input ("TH A B ¥R : 1))
s=round(3.14% r#¥* r)
print ("R EFHLE: ', 3)

6. &l 4-9 —PHTRK—-PTEALXTER Scratch F2 17 , 245 Ht'5 4 Python #2)% .

LD ERA— R
% x BEN B2
MR x o 0 na

% v &En @- x
k1
B vy B’ER x

B 49 L& 6 H



1) 1) 47 i

KERKHRAMTEZ — . HEH RSV (RO ES . ERBa6. 5P Rk
ARPNEAMBIZIBEZRE X B KRS80 82 KRB ER LS A nl BE A7
AT R . RZ2AX KR Z R 781 7 13, (52 VR 08 A H Bk 3 k8 75 28 22 /0 Bif ] 1 7

BRI K B A FEEER R EIE i Bk B bR E R, W17 B 7 K
JE Bl 5l AR B, B AT (8] A BE S R e 20 AR AR . ERE B BB ER RN K R il
B85 298 5500 J1 km, fe it #E B M T 4 12 km,

S A B3k KR 1 BARET (], BR T 255 18 Ak BT 55 i B AT 2 B AL g B aE A L A
R TFH AR AT, B DL PR R TR A 4, Ak FRATT DA B AR Ok i
M HEBR B KR T 2R JE] R R R Ak dn .

B k25 M BR 1 el B B 2928 5500 1 km, 28 KA DL AR/ 12000km 14 3 FF &
1. FH WA BE R A . FEZEESTZ P RAGERAL KR

Zeid A N HLER 5] K B2 75 2 22 /0 i (] 9 ] Rl 28 1l — 7~ fa] B A9 47 A 1) 8L, o i 2 7
R A R JBE 19 PR T L SR T

MRIGHESE o BF 6] ¢ MR s Z BRI RENE LAY t=s/v, K HERE]
KB WG R M TH CAEA RAT B X A B U A 2 20, 50T LA 5 H O S sk 2]
KRB RAT ],

FE i

TE{E ] Python 4w #e Z ij , ik A1 H B i A O B2 W A7 3 5019 .
F 75 2 038 535 KR s (] DA K A B8, Bl DA e 2 CAR Y CAT 3R 12000km/h
B 28.8 1 km/d AR FR AN HEARALAXITHEA, RSB MTF.
t=s/v=>5500/28. 8~191(K)
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A e, L ER 25 ok B IE W E IR B i I B th 75 B K24, Bkt E 2B
M 1
PR EAR BT R S B Python 42 R IR,

O Ra6
7£ IDLE 3454 AT — 1 H i Python 4888 0 . #E& %S Python U5,
(D FHFEERCHEL A s Fm 5500, v i 28. 8, 7F Python i 25
fay AT P ATACHS .

5= 29500
v=128.8

fE Python m1.s Fi A8t . s=5500 F% W08 75 ) . 45 5 (= ) Bk A W (0492 6 74 (ol R 8
BREL) . XATICED A VE S 2oKr 3 5 5500 A R s, XAE AR B s SIS % 5500, [A]
FEH, 2w v IR /NEL 28. 8.

2) FHARXITHEMNMERS kK BT EMAT B, 7 Python 48 A T —17
AW

t=s/v

7€ Python W ,s/v R FEERX, BT s Hl v XA BIEZ I L4 908 W 1H A
5500 F 28. 8., ff LA 442 7 A7 B X ATACAS I . s & BRI BUE TR R AKX /v I9fE .
L2 H 5500/28. 8, H ¥ i+ 45 KM 45 R/t ] ) A8 & ¢

(3) XiTE R HFEITIUE LA, 7E Python it e hm A N i — 4710,

t=round(t)

fE Python H',round O) pEEUH T X /ANEGHAT D04 1 ABRAE . XATACH AO4E &, X AR
Bt ERANBEFITHNELAZ G ETRELTH .
(4) ¥utE BRBI RS, 1€ Python B e A F i —1T/CH5 .

print (t)

£ Python H.printO BREUH FRITHAEVLGE Ffi B N A . 7258 3 BRE &M H i X1
1] B AT H hello, world FIH At Py 25 .

(5) B, NHERR K B FE L /DBHE P R)TF 85 525, WR BRI 5-1.

~HERF 5-1

s— 5000
v=28.8
t=s/v

= round (t)
print (t)



BXPRFOEABLU L KBREZA. py"EA X2 RGFRI ARG R
Run—>Run Module AL EITX MR HATE RN T .

2018 % 5 A5 B, AEF"KEAAFEHIEMNZE MK R X ,2it 4. 83 12 km
MERKITZE.T 11 A 26 BRIEFKE.HHE 196 £,

86 BB L IEPABARKLEXEATRAEEN CAXKE. E2 5V R A F K7
ERGRERE— A,

5.4 5 7 5 FIE R 2 H

1. BEWMESETE

R, HFES R R I R s m C R M=o k., Flan, 74Uy
RN R EMNBRN gk, K2Rk, Python
R AR K T 85 B X Mok AR o SRR S A AE . Bl .

height= 100

XAE LA T R(EERAE G2 T — 12 4 height 25 &, B BT R 19 B4 58 = B & 100,
o] DLis A8 # height B{E /2 100, 55 (=) 2WAERIER . © M1EH 2 4 i n9 28 K
LA, 578 Scratch F{E H] set...to... IA N B EH W E —EMEHMIE. k51
FE7s .

B 51 BdMERETERE
£ Python Wi 37 %5 [7] B 45 224~ 728 & AR, 457 40 -
%, y=90, 100

XA A A x, H{E Y 50; R @& 7 &R y. H{EH 100, 1R BAR . X J7XhE
1% 9 DA AT B A NS BE R

2. TERIA AN

£ Python i 5 " B g 28 1t 44 {5 FH 0 SO0 BOF AR R K an 44 . 9F AN RE LIRS
k., REER . ZEAZEXITANER . AZMEH] Python REFIENEEA., EHE

P 5



+ nyhﬂn‘zﬁf"i%‘fi:&)\l‘lillkl‘ﬁﬁé .

A GEE RN - TAEXNA T EHRMAFI /A SANEENIEN. W 5-2
Je7s o 25 YT —SEIE Bl R R BRI A8 4 44 7R 431

my_name my-name X

MyName v ~ my.name X

_name v Sname X

ball_8 v @ 8_ball x
#l 52 ZTEwAETH

£ Python Shell % 1 5 .55 A T AY$E 2 1] L& F Python i& 5 W R T,
>>> help ("keywords')

3. EARHIEXE

7E Python &5 1, XFFEH UL T LR AR IE LA,

(1) BECERI(Gint) . OFEEBEH FTMAEEL. #lin.100,0,—20,

(2) FEEER (float) . tWELZE/NEL, FlUn,3.14.0.005,—1. 345,

(3) FAP R (str): FEHBF| S (OG5 (") $#F Kk WAEE CA, Fln,
hello\"BiF =B H"."010-123456789",

(4) i /RZERI (bool) : 48 True Ml False 3712 5 B AIME 1 — Fh B g 25 7 |

I Ah 38 A 31 FE (list) L JC4H (tuple) , F 8L (dict) (G (set) 258 FEE 26/ L 76 ) 1 i
R 2 BT

4, TEMNETERET

fE Python @ MEREA 2T E . CEUETEANEREM TS . ZTREEL
BZE.ERAYEE TR MERMENZAT LIS, fUbE, 28T a4 N— 15
P AE 1 o — 1 EHE . T DLX FE R R 24 R — AR S L T LA RO [R] 09 £ s | dR
AU, AR R IR R R R AT LB AR 1Y . B ARl — ) A A A e 2 S R A A
KA, 0] LI type O BREUHITER .

7£ Python Shell % 1 A, X} 28 7 p &R R B AT g B3 . & S AT i g f8AS .

>>»>3x=10
>>>x, type(x)
(10, < class 'int'>)

X R x BANE . ERER 10, 2B BRI Gny) . FEERA T AT .
>>>x= 9.8

>>>x, type(x)
{98, <clasg 'Fleat’> )

X AR x BI(EA 9. 8. 2 1F AL BCE AL (float) . 4k Sk AT 1 AIUHS -
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>>>3 'hello'
>>>x, type(x)
("hello', <class 'str'>)

X AR x B A hello', B P AT ER 2R (str) o deJm B AT 1T 19106 -

>>> 3= Troe
>>>x, type(x)
(True, <class "bool'>)

X AR x BI{E A True. 2R (bool) .

580 =X iAITHE

RIAKXITERHEBIETW— 1 mEATEE. 7€ Python 1, RIAKX R BER . 2R
HMESEFHAN.EHRE AR . 2EMF. 28NMFES58EPNEARA -, FLXHTEZ
Jﬁf%%ﬂﬂ’ﬂ%%ﬁ%ﬁhﬂﬁ%ﬂ%%qﬂ,Luﬁﬁﬁ{mt@ e T
RACOUE B B _ area;(315);472

i 5-3 s AT XS E A, BT R ST A s Skt
R IAX, R E SRR £ WA & area,

KRR area MTUS 5 HMR AR WHERyg 05 TRRSGTEZERR
i i

1. ERRERANEE

AARARAIARELBARZREFRZEN . IR ABERARX, XEFNZEET Python H
B ARZ B R E, W 5-1,

* 5-1 Python R E KIZH 750 & A R FI

e R . 7Bl (a=12, b=10)

£ iz ® at+b=22

— W %18 B a—b=2

* e iz A a* b=120

/ Prikiz®& a/b=1.2

% BB E IR PR LR R 12%10=2

L BERZE , PR AR R 12//10=1

*x BEE BB x 1)y KE ax*2=144

FERT R EREE A4 ik () ik (—) T E O MBRE (DB /AW E -, T m
BITeBREB R (O MBERIZRE (/)R
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(1) 7£ Python Shell & O F 347 (OB I, ST,

>>>a=1/4

>>>type(a), a

(< class "float'>, 0.25)
>>>a=4/1

>>>typel(a), a

(class "float'>, 4.0)

1 AT D FE AT BRI (/) B AT, TEi 2 75 BEBR R [l i1 &8 2 7 S 8 (float)
(2) 7£ Python Shell & H H EATBERR (/)@ TR, F B F

e M 2

>>>type(a), a

(<class 'int">, 2)
>>>a=4 // 2
>>>type(a), a
(Kclass 'int'> . 2)
>>>a=5// 2.0
>>>typel(a), a
(<class '"float'>, 2.0)
>>>a=4.0 // 2
>>>type(a), a

(K class 'float'>, 2.0)

i AT L, AT EEBR (/) B 5 L R R el B EUEE 52 555 5 A BOER 2 B BT,
1R[] (1 25 A 2 BB (int) 5 24 Horp— N RO 7 U B0 L aR 18] 1 45 SR 2 7 8 (float) .

2. EHEINF

% 5-2 N BMEFIH T Python HEARZHEFFL LR . RER S W IZH A LH#HITIE
B A RE e ) iE BT 22 B A W0 e #4732 55, 0 SR AR RS 38 BRI L Al DL N
5, IXEEHL I E A2 A R Y

F52 EREEFHAELR

] *% RizH
2 Vel FeFkizB a8 BzHMERZE
3 g i 94232 TR W

(1) 7£ Python Shell % 1 AT H Rz B AR M L, T2 T,

S>> 2% Jx2/2
8.0

T 32 5 G BP0 e B 5 » BT DA SEXT 3%x2 i AT a8 55 BN 3 vk ( ) MR L ()



iz B N AR Iy e ris 8,
(2) /N ES BBz 80 S BT

>>> (2% 3)%%2/2
18.0

HTFXRECOBRBEMT /MMES FEMREET HmE. L. BiHR 23,8
HITFIER B RRE()DIER,
ERE L B2EHNES O FRHES[ MAFES ( FAR LR KIE S KB R IAKX L
R 5 15 A e HE Python B 5 9. REEH/IMES O,
BT EEFHEP R MAETREL LN AKX, RFRA D ETHFRER
bR, EAFREIE R T ikt AR R AR 2 — AR R BRI,

3. B WMEEERF
fE Python i 5 F. B INE 2B A (H MEZ8F (=) HEHE — R T kg
BB (=), AT AT,

>>>a=1
>>x>a=a+t 1
>>>a

2
>>>at=1
>>>a

3

M EATH L REIER a=a + 1 fla += 1 25N, R EEEERE,

AN AFHEREEZRAF(—=) FEREZATF(x =) BRERBREZRHF /=
A/ =) FEmAMEZRA. AT UL ENEER -MRENSEI, FEFENZ,
e R R R 2 BT P AREA =&, Flin, mEREZBEFE(+ =) . AEER+ =),
02 i PR AR, fln .

>>>a=1

>>>at=1

SyntaxFrror: invalid syntax

4. FHBRMERMIEZE
1E Python &5 . QIR X P45 38 647 I ph 84 . 45 SR sk 2 0 P> 247 B Bk
— N FEFR . AN IS TR,

>>> 'hello'+ "world"'
'hel loworld"

>»>a= "hello!

31
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>>> b= "world'
>>»>at+b
'hel loworld"

AR — P FABR DY SRR XN AR HITEHBRE. A i
B EAT I

>x>"g' % 3
'aaa"

>>>3% 'a’

Vi o ) L]r‘
?}l}\ -"”J ;Eﬂ

1. Il ar AR AR, ( ) IR Y, ( )R IRAY
A. money $ B. speed C. book D. Zpig E. _score
2. G5 — AR TR ) R G 8 — SRR T 2 i, IR 30 HAE M 100,
3. 45— RMEIE A, RO 2 — 1R BAMZR I HE A IFL”.
4. 1E FHRAE 35 A] ) IEHH Y, ( )= FR IR Y
A. x=1 B. y=2 C. 2=x B g =1, 2
5. ML EIRZ 3em, FIKE Sem, &2 4em, 18 T3 B W{E R A, GRS IE
By S H B TR T AR Y 2 )
A. s=4 * 3+ 5/2 B. s5=—(3 4+ 5)/2 * 4
C. s=3+5 % 4/2 D, s=4 ¥ (3 -+5)/2
6. EH— N =MIEMIKABEK 10em, &R 5em, 5835 F T Kt =MAE 89 mH

a=10
5

print (s)

7. R T EFEA ISP T AN TFETH RGN TETER . LF - 1SWEKF T, E
AL R AW LT PR T NG T P ARCRE, N E Aty FIHX AT EESE FIMN
%ﬁ’fhﬁ IR A AR a FL b ME .

a="A] &k "
=5
print (a, b)
CZ—

a:

=
print (a, b)




N KA RO Rk EAE R 8« RIS — 3R /N ik 7 XA —4
LS E

TE 1872 4 A4 20, 5 [ 4 - i R AEL 2K 350 19 A AC LU B8 3T I8t BEAE 80 K 55 3 34 i
WER, AR FEET b FHR M AT FE" NN AT, — i b iRk
WS RINAE  BE RRFELE TR EEH T ®HEE M CEME L < A
B BIRERE - IRF 2 E W 8] 5L 22 B T, AR A% 5 98 Ay 305 B o] 31 T 42 2L

s B IR ERFE LR A B P b—df SK— IR 2555 — B 3 — o [ & i — B — IR
& W—HA A2 BATEZY 40000km, H A, TE 7K 5 8 P i L Z0 0 B RE VR LK
RV, 47 12 29 32000km s 5E Fifi % 57 B ik [ L 35 KR B BE RO il L b 56 Kl A7 42
2, 8000km,

IR AR 3CE T REGE — IR IRk 2k A BN L PR EZ P R? HH
B — AR H g A K Rl 3 00 R . R TR AR AR PR BRI AR T B A I 1]

R ARG 119 F5 BR 1% 28 il 37 &2 2% . B i A B N R U RO L I 3 ok o R OK B L {H 2
15 2 e fe 2 K B FIBE B P AR, © R AR FRER IS 4 1Y K R AT FE 29 32000km, Fifi 3% 17 #2
20 8000km, H Z= 43 5l 1+ 55 K 3% 1 REG  75 EE A B ), FEAE B A Bp AT, 6 a0 R A X
FN,

PR BRI 8] = 7K B AT = 7K i o B - il A7 il 3 B2
IX A Y B SR K I R e ) 3 3 fR AR A . — BRI AP e A FiR B R (o R
i AR X FERE Y L RER a5 A B AT R R RR RN
£ Python it 5 1, print O R ECH TR L0 4 th 25 input O BB FHUOH 7 A
B 5 A B9 RO int O pRBOR 85 H At 26 R A9 80808 F% 45 O B B0, str O pRVBU R HE A 2%
B A B e 3 Ry S R e e R T P 1Y PR 40 0 T R A K I 8



nyhﬂﬂ A4 w‘*‘ {/ﬁfg 13 AANFIALE L

6.3 ) % FE it el

AN aEsmE, b, E4B— 2 RKREHBIKER? & B 1 BB KETHT
5 2 BB KR EE 3 HENE EAnBE 6-1 frn).

E6-1 MHRAERTSETR

SR, 95 Bl E ] DL o 3 A IR B e A CBCHE A PR RCHE A BE . B
HRF X 3 A0 TRHEAT G AR T AR AR PR R b 2 T Y I ]

o REE®

1 IDLE #4&E d 3T — D F i) Python 288 0 . /EE %S Python {015,
(1) By AKBEHMBGMP R EEREE., T A EHEM, EEHEER., 7E Python
ui ey Hd AT I — 178,

watter speed— input (" A K B BT HEE B avh: )

FEXATACAS H L inputO pREL 2 9] 15 HLBE 5 Fay 1 245 5P 98 A K 2% A 2 B km/h. .
FH R A% 75 P a5 A 29 5 1 B8 B0 5 5 FH P 38 o o8 B s A B I 5 B T [P 22 4 DL R B
iAGER, ZJE.inputORESIEH P i AN S (NS R ZESOE I —1DF45 8B K4S
AR i water_speed.,

KR AR LU 3K, py " TE A X2 IR AR AR . R T BEF. ZF %
Python Shell & H H2s HH BLAR R (5 B 5 A KBTI 3 km/h.”, X0 S & A —
ABUF (AN 20) B ] A2 B R R AL TR .

T i A K B H 2E I km/hi:20

f£ Python Shell & H 5 AZZ & 4 water_speed, J-#%& Bl =48, nf I F J X &7
118 & F4F 5 20,

>>>water speed
L] 20.1'

{5 IR) R 9 5 2 4 55 AR Lk ™ i AR B Y AT HE B . 7E Python % 48 45 T 87 k2 —
i A T R G,



. FO6UR ) U AU M ER—— s ¥K 1456 1

land speed= input (i i A fli B 5 £ 3 BE k/h:')

X FE L TE R T S A BHE i 2 R L AT i water_speed Fl land_speed 43 51 2 78 7K & il Bifi
2 S SRR N e Y S I = (N R AR - SO R -
(2) THRE KBS BE BT Z AR IR, 7E Python iR 4 PR — 1750 A K A9 fCHS .

water speed= int (water speed)
land speed= int (land speed)
hours= 32000/water speedt 8000/land speed

FEX BACHS L intO RS 54 22/ water_speed Hl land_speed H 5 4F §2 S B
e AR, B EATCA L FCH 5 AR R 20 9 b 35K 0 26 P 5 R I R (AR ho
IR LR BES 7 hours,

T AR T TR . 76 Python IR — A F I AR .

days= rourd (hours/24, 1)

TEXATACES H 8 H round O PR hours/24 W& 45 B HEF7 004 7 A FHARE 117
AINEL. Z L A BEECHE B9 D TR 5E K .

(3) % b A A Ui L BK B 26 B 76 RO AT 18], 7E Python 4w #n Pl — 475 A T 1
ISR

print ("4 8 #5 B 2 25 i HLER 2 '+ str (days) + "R )

FEXATACE A strO R AR LRI ) AE &7 days F #0158 — D45 B . B H S
(OO FRF RPN — TR AR BE R . 2 )5 . printO R %L
BERGEREMEE R, 2. BHERN PR T .

2 3ok A B A BEECHE AR R BCHE 3 AP IR LR P T AR I M 2K B 2k BT 7 B[]
AR, B, XD RIF RS B8, W B fF 6-1,

Bl 6-1

# iy A B
water speed= input ("9 il A 7K B 5 2 B 3 k/h: ")
land speed= irput ("7 i A Fli B Bl £ 0 3 oys:)

# 4k B8R

water speed=int (water speed)
land_speed=int (land speed)

hours = 32000/water speedt 8000/land speed
days= rourd (hours/24, 1)

# 4 B B
print (¥ 18 K% B 2 IR L BR 2 '+ str(days)+ "R ")
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W RACHS 46 8 2 YR A7 R B s TR r AT It . an SR AR P A . E A BN R i
7 I TR A HRI P B2 1T

(4) FEBACACHE 254, 55 25 5 A 4% 240 Ui b 1K % 26 75 S A (), 358 B K % 0 o 12
Al E 5 B 42 5 4 50km/h Fl 200km/h B)—H IR AT, HHESERWOT.

T S A K B Aif # B 3 ko/h: 50
BB LAY R E 28.3 K

Cohvamig

HEAKRBXE T &, — R EBHEEMRAITERE LA 20km/h. 12 T R EMA L &K
ik F R AR E LA, — ALk A 40~T70km/h, AR RAF@.KE G F
3kt Z ik B F 4l BBtk M ad 400km, — A& T 9 E F Bk 29 4 300km, #LE 4T 3k Ak
A AL 300km/h;D F k693 F AR Pt ik ) 200~ 250km, — R -FHE TR EHH
150km/h,

64 ) ‘5 FH PREL

TaRFHF LM HA4x, Python $2 b5 A /i th 80502 5 | B LB ST #84E  K
2653 5 55 A TR B FE B PR, SR AR R T B RO R G 3 7 18 P oR B, AT B T R
PRI AR S B . N eR B T A R T T AT

PR B RBAERNN B W AE T WAEBR . G0, FATE AW R R, AT L
F—BEITPLCREBD JIARRE(SHD % PP TAECGHERED R F SRR
Z\ L REAT B — AR B 1 SRR T GR [FHED . 78 P HLR AN 2 500 T L P
S5 AN T AENLE R HE e kil anfE 6-2 s,

w0

Ee6-2 "HEHBEBERITIENERL

FEAHMEFPELMEH T printO . inputO) .round O ZF JLAH FH R B, 2 T BB
B0 R B S . B2 iE R BB MLECSF JL2E Python T Y H FH R 4K,



IR )T A Mk —— K T @

. BREET R

£ Python i & . 3 F5 # F 2 50 Gint) | 7% 54 80 ({loat) . F4F &8 (str) Fl A /R 26 #Y
(booD FHAKYE LR, WEEEFTEMEIEIRA, AT LIMFEH type O PREL, N2 ZE 5
B w1 EE 2SR Python i 5 W3Rt T AT B R R R 5L

(1) intOPREL, intO pRECH T4 2 5 50 0 JR 8 8l 2 80 (0~ 9) M L 2 4 B
e R, i,

>>>n=1int (3.14)
>>>type(n), n

(<class 'int'>, 3)

>>>n=1int ('1234567890")
>>>type(n), n

(<class 'int'>, 1234567890)

intO PRELEGA 10 R B EUE . B KFERESAE TR FRTSHFERT
A i 2 4R .

(2) floatO) BREL. floatO) BEEUH TR EE A /KA E 2R B F 0~ F/PESE )
¥ R ) A SR e A R S RO AL il .

>>> = float (123)
>>>type(f), £

 class 'float'>, 123.0)
>>> = float ('3.14")
>>>type(f), £

(< class "float'>, 3.14)

AR R 1 FAT A A B (0~ FI/NEUR () Z AR HA =4, I 2 s
(3) strOPREL. strO pRBUH T8 B2 3% 0800 A /R 8 55 28 B i 8080 e 0 ok 4T A
il an .

>>> 5= str(12345)
>>>type(s), s

(K class "str'>, '123457)
>>> s5=str(3.14)
>>>type(s), s

(<class "str'>, '3.14%)

(4) boolO) PR, bool () bR T4 H A B 5 e R L 4 S A /R 2K A,

2. FHRB=E=RE

(1) round PAEY ., roundO BREH TH — 18 S BAEM S H A . FF & B — 4T UE.
) an .
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>>> round (3.14)
3

MRFEIEERA/DNEIALE 0] I Z RS 2 N8P iE ., B, x5 F S5
3. 14159 P4 H A B WA /N, RS F .

>>> round (3.14159, 2)
3.14

B2 A AL H round O pREU , B R 8] /Y 3 RUE 7T BEFF A AR 20, 640 .

>>> round (2.5)
2

>>> round(2.675, 2)
2.61

T Bl 15 L X S PR O A BE P U T RIL P RS RE AR B BOIR A M B R A L B R RE
AT RME . i ERX A TR AT — 4 T B f I i o 0 0 B B4R B9 RO b — A~ AE /D B R
FriRAE . Bl an .

>>> round (2.5+ 0.0000000001)
3

>>> round (2. 675+ 0.0000000001, 2)
2.63

(2) absOPREL. absO PREUH T & [ — A ZOry 4 X {81, M B —3, filan.

>>>abs (0)

0

>>>abs (3)

3

>>>abs (- 3)
3

(3) math fH I H FHECFE KA, Python i 5 MMM T EELZHMNER. AT
5 67 B 8 2P R K00 1T 26 3 o3 B R B9 B3R P, 4R = A1 R B0 T O L Bz 555
TEEEIZ F M REUAE — 14 8 math Y B S A, & RS R 6-1,

F6-1 math i mRFPHPEHBEERE

PR B 44 £ TS N il

m FEE, RKTFEHET x B/ EEME, N | >>>math. ceil(1. 2)
Rx B WER F x 2

ceil




FO6UR ) U AU ER—— s ¥K 1458

L
oK B4 A M
floor m FEE, BUNTFETF x B KW ELRE, I | >>>math. floor(1. 9)
RxBE—TEE.NMERB S 1
sqrt R x B ;=>; math. sqrt(4)

radians O x e B

>>>math. radians(180)
3.141592653589793

degrees AN E x B AR

>>>math. degrees(3. 141592653589793)
180. 0

>>>math. sin(math. radians(60))

s R HER MR 0. 8660254037844386

pl i o

asin B [\ x B 7 IF % EE ;;’f—’;;i;gizggrgle?;iath. asin(0. 866))
il i e e
o 3B A x (9% IE 519K B A >>>math. degrees(math. atan(0. 999))

44,971337781523935

FE {8 FH math FEH Y sREZ B . 75 22 HH import math 15 8] % math 3t 5 A 3] Python

Wi, filan.

>>> import math
>>>math.ceil (3.14)
4
>>>math.floor(9.8)
9

1t Python iS5, =M BAEL sin() .cos() .tan () 55 A B A = B0 IR {5, i A =2

BEfE . 76 FHaX 2b e Bt T 6 radians O pRECGHE 1 BE(E 5680 Ao BE(E . il an .

>>>math.sin (math.radians (€0) )
0.8e60254037844386

= BRELHY) BRI AL asin() ,acos() ,atan () 55 PR EC AT & [AE 29K BEE . 1A 2 M B,

1E 5 By iHee , o] DA degrees O pRBIE N BE{H 50 b/ BE{E . 141 40 .

>>>math.degrees (math.asin (0.866) )
59.997089068811974
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3. FEHLE

Python if 5 N B 19 random £ B $& it T — 26 A= i b6 HL 2010 pR B 76 68 A5
import random i8] § A random FiHt,

(1) FEVLAEREEEL . /] randintO sREAT DLTEFS € Yl I BEBLAE B — B2 &, 540 .

>>> import randam
>>> random.randint (1, 10)
4]

R S BELE A 1~102 5 1 f 10) A — 8%, randintO) pRAELHI 2500
SRR AN BE T SR B SR A FRUUVN T SET LR,

(2) BEMLA: B S8, (8 random O pR AT LIBE ML A B — 4~ 0~1 M3 S50, 45 0
A 1. Fln.

>>> import randam
>>> random. randam ()
0.86507637070258286

N SR EAEAE 2 0V B P BE LA B — 3 8 8, T DU AE ] uniformO PR %L, 9] 40 .

>>> inmport random
>>> random.uni form (1, 10)
1.7329402093479744

E S 7E 1~10 VL™ 4 — 7% S 883 1.8 8544 10,

4, B8] R £

Python W E 1Y time R IL T — 2L 35 VE i 18] B9 o %5, 7668 FH AT %6 H import time i
A5 A time FE L,

i H timeO) pRES, AT LA 3R B 2 Ay i (6] 9 s ) 8% . 5] 4o

>>> import time
>>> time.time ()
1543560628.925671

A lE] B2 B 1970 42 01 A 01 H 00 B 00 43 00 #bl 2k #0802 — 1% S5,
ffi H sleepO) BB L, 7J LAk s 17 9 092 )7 B 15 — B ] CRARD () R EAr) . )40 .

>>> import time
>>> time.slesp (3)

FEHAT time. sleep(3) PR AT 55 72 ¥ B 15 3s.
REVEE T fiff T 22 I [) R R 7 D0 B DA T B

http://www. runoob. com/python/python-date-time. html
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1. FH PRIZS, AT DLk B 7 ol a4 A B9 203 5 A PR Z . 1] LA
B — 45 B i BT RV
2. FHIAXintORBMMH,.(  HDREHHMB.C  OREEIRM.
A. mt(99. 99) B. int('99. 99" C. mt('123a") D. int(True)

3. #iA float('3.14) * 2 Wit B LR E
4. ZEER. K l‘?ﬂ@%’i'ﬁhﬁ’]f’ﬁﬂﬁ?ﬂﬁﬂ:ﬁﬁlﬁﬁﬁﬁ;ﬂé
str() R AR I
round () B[] — 4~ B8R 48 X
absO) At 26 1Y 9 B3 % 4 O A R
type() iR 8] — AN R Y A A
5. TE 1~10 FEPLA: B — >R %5 . B iZ 8 random 3R A7 i1 PREL.
6. ibiEfTH R 7 B A5 — BeiS A, B iz 4 time AR Y PRI
7. 1E Python Shell & H #3158 T3] =M KB {H .
(1) sin30°=
(2) cosd5’=
(3) tan30°=

8. BMHEAM=AMILMEMANAI A 3 A 435K N RARE.
9. THIHEM=FMILMRLN A 100, — 18N 35° mawFER M =MIEMEK,



1 it 6, 22 [ ) 45

8 2P (Turtle Graphics) /& Python i 5 W B W2 EHEH , 2581 LOGO 4 fEiE
7 1& Python ifi 5 Ay SE B, (o FH X R B 22 B, o L3 B 4 24 B — B 1 A, 3 o 4 1
—A/h =/ EUMERO BB E G RS, NMEEm# R Eaf b EE., X
Al Scratch H1HE 2 1 DI RE AL,

turtle FEER AL —E M T2 W R A Z AT E 5 A turtle 3, {TJF IDLE
#5855, 1E Python Shell & H 1 H import 748 F A turtle 5

MR, ook m — R HE M . AT — 70

X i 23t B — 458 A Python Turtle Graphics % H . 7E& H 1A —4~/N=HME
Ferm s dmt—FEL. WA 7-1 i, WEREADXAEH 1, 0] € & # Python
Shell & FERSFE T .

|Python 3.7.1 (v3.7.1[

[MSC v.1915 64 bit (
Type "help”, "copyri
ore information.

>>> import turtle
>>> turtle.fd(100)
>>>

B7-1 ZBtfLERO0E—FEX

TE i a2 B A BN B J7 1) 2 1E AR (il A7) o ol 2B 9 B UOIRES = % 28 itk XX



SRR LAl HHN

71 i 0 B @
.

HEHATE 7R Bk mE A s 100 MEEIFE I — K EHZ.

FEACHS turtle. fd(100) H', turtle 2R Z . fd BEREBHZ . WEZHAE —THS ).
k2 DL . sR B (50 7 IE R R S P 1Y ek 2.

R A AT B SIS turtle BB A A9 R 2. B, FRATT T E 8 —Fp 1 4
19 77 3K, BIVAS 38 2o 458 B 42 1 E 432 1) FH A B v 1) PR

i IDLE ¥ 35 5CH1 J5 B 1T JF . 7€ Python Shell % F i AT A9 10AY .

>>> fram turtle import *
>>> fd(100)

£ from turtle import * %85 A turtle B 5, 85807 DL B 228 2B B 19 eR
BoABRGERERS A, LS dm it 7 mE 7-1 R E L,

i%c 2K B 2 T v, 2 R TR 9 I A AR AR AR G I S SR L R ST

. FXTiE 3h

7—?@% : P A, F At — 2 R B5OR T 1 2 B R LR F O ), i, £d O R ERLE
] ZE Fr bk O BRECLE 10 2 J5 R, left O o8 201k 10 25 (6] 76 %% . right O p& B0 10 2 1) A7 %%
seth () PR ZH 2 15 & 181 2E 14 A 4 7 1) .

5 IDLE #5535 7 JF . 7€ Python Shell % I 5% A T M 4CHS .

>>> fram turtle import *
>>> £d(100)

>>> left (45)

>>> bk (200)

>>> right (45)
>>> £d(100)

F i AR PR AT AT, S FE AR E A s B R . Sem A it 100 2K, f e A2 5%
45°, /1R 200 18R . B A 57 457 e Al 10012 K. i THEHERAEZERE,
TREfM LB F—1 Z FIEIERL.

ErACHS s i LA R B S FF E T E S8, Flin, fd(—100) £x 5B 100 B E,
bk(—200) F/RATHE 200 143 . left(—45) ¥R M A 55 45°, right(—45) ¥R M £ 45°,

8 BOBD HHaLEDA LR BR AL GEE.BH HFEHGR

L0/
fEig a2z B, ] LA seth O pR %801 € 6 28 19 | 2k 77 ) . 5CH] IDLE 34 58 9 3 5
FTJHF . 7€ Python Shell % F % A F 1 9186 .

>>> fram turtle import *
>>> seth (90)
>>> £d(100)

X JUAT AU SAAT o - 8 SE 1 77 1] 2 BERe 90° . F ] B AL s m i — R H 2k



nyhanﬁf"ﬁf-%ﬁ:bk)\.rwlkl‘ﬁﬁ& .

rEEAZE T BIN TYETEMRERR R LLIE A 7 (A 4D FE R 07, 33 306 iH & 7 1)
e &% 2T [a) XoF B 19 A BE an i 7-2 B .

GO (270" Yswswinmnmsnvmcnnmarma seth(90)
135° (—225°) 45° (-315°)
180° (—180°) 0° (360°) - seth(0)
2257 £=1357) 315° (—45%)
DTO = evan s s seth(270)

E7-2 BRABEGERATEIRAMENRE

2. BXTIED

EF ALY, B RIRREMNES O, TEAIESRR, #HH gotoO) A%, 1] L)
Ve 6 ZE RS B RS B B AR 9 A AR BR A

¥ M IDLE 3553 5| #$7JF . 7 Python Shell % H Fdi A F il i fGAD .

>>> fram turtle import *
>>>goto (150,100)

e b A A gotoO) BT H I PSS 380 o 2k

= v goto(150,100)
FRAT v AR FR 451K 150 F 100, 35X i 18 28 M WT R A8 45 (0, 0) B
N AHT (150,100) . WA 7-3 FER . 10
e ——— 100 —+ /
3. BEfffIEEIZE 50 |—<
s Eh R E R EA EMAE AT EFIK -

50 100150 X

B 7-3 F goto() il £ 15 i £
B 15 E AL FR

HER IDLE #3485 . ] turtle B3R L3 reset () pR ZT BJ
Al , 7E Python Shell & I A i A K i g9 .

>>> reset ()

PATE ARG S ERREA ERRTA B EERZ R IRE.
G S A B A Y2 Ok B 2R ) SRR L iT ] clear O BB RS WD T .

>>> clear()

EEAEZEYT , upO REGEE R E , down O sREGEE 2 7% T s H pensizeO) PR
SE ] 2E 1 K/ A8 pencolor O pREUTE B 2 19 26, 1 28 ) BRIA B 68 SR 8. 7 Python
Shell % F A4 AT I ALAS -

>>> reset ()

>>> £d(50) ;up () 7£d (30) ;down ()
>>>pensize (9) ;pencolor ('Red’) ; £d (50)
>>>ht()



FTER LA B —— g a5

XILTABEPITE .S — KB AN ML B R — KA A& E.

INETS . £ Python &SP . A5 SH4ahie $ 454547 K88 %k,

i F pencolor () pR &L, Z F0n] DL FH 2 SC B 66 6% (4 'red ', 'vellow', 'blue'%) ¥ & &
+ 75 ] B A (A bOcecef9) .

fifi FH he O pR S i B ek 18 2 B A, 6 T st O pRZRE b 7 1 28 R A

7.2 1 L] K

22 3L VY 9 A, 3T R A 4 L8 g B g L AT (B 19 i
1. FREMETRNBE=AFE

>>> reset () :ht ()
>>> seth (43) ; £d (100) ; right (90) ; £d(100) ;hame ()

F S AT E R AR AT DR AN AT E A =M. home O BRI EX
(194 FH 2 (0] 3] 16 A Ao o A S TR goto(0,0) pREL . i XA~ Jr kol DL 20 E .
2. FRENEHN LB =B

>>> reset () ;ht ()
>>> goto (100, 100) ;goto (200, 0) ;goto (0, 0)

PO 52 AT » I 268 o = I 9 3 T A FE I A b — A = L X
A5 Al T DL £ T

3. ERMEEEER

fE v f 22 PR v, T 4G 5 B € L 76 22 BB TR . 46 Python Shell 1 1 #é A T i
fo .

>>>reset () ;ht()

>>>pencolor ("Red’)

>>>fillcolor ("Blue')

>>>begin fill()

>>> goto (100, 100) ;goto (200, 0) ;goto (0,0)
>>>end fill()

E G217 G SRR — I HE R a6 AR N E AR =MIE . 1€ begin_fillO kK
KM end_fillO PRAKCZ 8] 2z il — 4~ FE - 25 3047 2 end _fillO B 58 2 45 H fillcolor O pR 45
SE 1 B8, 3 75 EE

J1 50 AEH colorO pRELMT . AT LA 43 3 5% R B 45 5 1) 48 20 6 RN B 7 2 €5 51 4, 3 sk
H color('red', blue) PR &L, i B HZE S @ ML 6 HTH 6 ik f,

2R H 382 — 280, I8 2408 v B 2 66 I 78 30 6 AR R A 2 6, @l o, 3 e
Hi color('blue) s %L 4B E EHI A FUIH EH A X E M.



* Pythondit o Yo 41: sAnsiAshie

O SR A EHIFLETEIRFFTXBEEFH, FERALERTHAL,

4. B RS ZiAFE

FEE A2 L circle O pREL AT DL F 1 (5] , ol 2 1 51 1) 9 U1 1E 2388 .

(1) DR 5, an 240 R 1 20, W 596 sk 1 7 rmg iy 5 4n SR 2 67 %5, DU Vi s
£+ 7510 |, 7E Python Shell & H F % A T mifCHS .

>>> reset ()
>>> circle(S0)

>>> circle(— 30)

F A PRAT IS - 2 A T 8 A6 1 s s cirele (50) pREICKS (8 ) 45 9% 306 ik &1 18] B8 3
— J& s circle( —50) pR KK (o 18] 2 V5 0T s 4 1a) 88 30— S d5c S 1 2R R 50 IR R P
R . M#& L FHES) .2 8 FIE.

(2) LSS E A2 Mol g2 m 5, 8 circle O BRERT , 8 FHZE 2 S 8048 & R 1 50 B
fE Python Shell % H % A T /U .

>>> reset ()
>>> circle (50, 180)

>>>circle(— 30, 180)

FE AR HAT IS - M EFR F 0 FF 4R S circle (505 180) BR B0 L 1 28 75 25 306 BH & 75 181 %% 30
2 Ji 353 L circle(—50, 180) B EUfd i) 28 15 5 0 i 1 7 1m) 4k 2e R s 2 JA] , fe ki HH 22 R
50 REMBAER.HE L TFHEF .2 ST,

(3) LigeriemBrmYlIEZ . R circleO) pRELET , i I 24X steps $8 &
NYIIEZ MR %, 7€ Python Shell % F1 i A F {05 .

>>> reset ()
>>> circle (90, steps=3)

£ FACE F , circleO) PRELIY steps 2800 3. 27—/~ 50 12 2 Y 3] P9 1E —
AWYNIE =08 (Gl =M1 i E 7-4 s 1 AAE, XEEFESH steps M5,

R HLL 4.6.12.24 YE RS EL steps I9H . fF FH circle O s % n] DL H & 7-4 o H
e EIE . 1l W, steps {H K, 230 E 9t iE ik + A

(1) (2) 3) 4) (3)

B 7-4 EERNATIZARE




SFETER AR |

5. B =
5 FH dot O e BT B F 48 & B 42 F g 4, m — /) [6] 55 . 7F Python Shell & H H 5 A T
IEAR

>>> reset ()

>>>dot (20, 'Green')

AT b A Ky L 2 2 R A E A LG — N ER N 20 REMS AR L,
RAAE ZE K/, WA 1 2 K /N4 FNm 2K/ 2 Z [ B KAEAE IR S B AR, WoRA
1 7€ B, , D0 1 1 1 4 B

7.3 ) ) 2z 1
U] 7-5 9 7% o 2E 33U 35 0 9 JL o0 D O v D — 3 e 0 i JL Aol P19 i o T A B

O RS BB LB T IR SR U R o T A UL %6 5 i e 2 AR L AT R E A 8 . SR R
R AE—IRIE .

B 7-5 JL{a BE 04 &

. AW @ E TR LB, AL Python Shell § v PMAFEFRD, BH
RBERY AEFREEELXHERARD, BEREFR, HTOEHENL S
Bty R AR % , 2 3542 Python % 5 B & % 5 K5, 3 4 B A DR 4 5] AP, XA
SF i o 4 3 3 AR D i 47 2 4 B0 ;

FTIF IDLE 3R8E. B8 Python 44828 61 11, LU JLATHEIG 1. py” fF S 3C 1 4 425
B SO RAF I A MR | SRS TF IR %S Python 105,
(1) M4 TAE BISA turtle S5 i £ PR bR VR 9 22 P

fram turtle import *

ht ()

R K E BUA N - slowest, slow, normal, fast, fastest
speed('nommal ')



. nyhon%vﬂi%ﬁ:&M‘H—Ilkl%ﬁ& .

(2) ) KH,

¥ K, ] — KK 800 1R K M4k B, % K/ 501% & R HI A 'LightGreen'
pensize (30) ;pencolor ('LightGreen')
up () sgoto (- 400, - 200) ;down () ;goto (400, — 200)

(3) MHIAS, MRS AT A3 R 1 SRREZR R 4 SR LR AR R Y

# RS 2 K/ 208 R HLFE B 'Goldenrod”
pensize (20) ;pencolor ('GoldEnrod')

up () rgoto (- 400, — 130) ;down () ;goto (400, — 150)
up () sgoto (- 250, — 200) ;down () ;goto (- 250, — 100)
up () ;goto (- 100, — 200) ;down () ;goto(— 100, — 100)
up () 7goto (30, — 200) ;down () ;goto (30, — 100)

up () ;goto (300, — 200) ;down () ;goto (300, — 100)

(4) Ry, A A] o R R AR R AU I

#0T — SRR s0fR R M B, 2 K/ 0R K HFEEH A 'Olive
pensize (30) ;pencolor ("Olive')
up () sgoto (— 150, — 200) ;down () ;goto (— 150, — 120)

# B, 4 B LA 2 R 80, 60 F1 40 I i B A N DD IE 3341 T 3 FE Bl 4 ' ForestGreen®
pensize (1) ;color ("ForestGreen')

up () ;goto (- 80, — 120) ;down ()

begin fill();seth(€0) ;circle (80, steps=3);end fill()

up () ;goto (- 95, — 30) ;down ()

begin fill () ;seth(€0) ;circle (60, steps=3);end fill()

up () ;goto (- 110, 0) ;down ()

begin fill();seth(€0) ;circle (40, steps=3);end fill()

(5) W p5F . B ¥ Al o on e iR B T 3 7 L 11U 155 O T

# 5 TR, — KA 2008 FE B IES Y HFEE A 'RoyalBlue”
pensize (1) ;color ("RoyalBlue')

wp () shame () ; £d(70) ;right (90) ; down ()

begin fill () ;£d(200) ; 1left (90) ; £d (200) ; 1left (90) ; £d(200) ;end fill ()

I A — R 0BRENLE,EE K/ 0K E HTEH A DinGray'
pensize (30) ;pencolor ("DimGray') ;
up () sgoto (230, 30) ;down () rgoto (230, 120)

#EI,E—AEMARN 30E BN 2008 XN EE =M ,HFEH A 'DeepPink’
pensize (1) ;color ("DespPink') ;up () shame () ;down ()



(

FETIR

AREE T

begin fill();left (30) ; £d (200) ; right (60) ; £d (200) ;hame () ;end fill ()

8P E— 2Rl SoREMBEKANYIIE 431 JHFEH £ 'iclet!
color ("Vicolet') ;up() ;goto (160, — 90) ;down ()
begin fill () ;seth(45) ;circle (50, steps=4);end fill()

#177,H—PMK 208K .% 0BREMNKFE HAB A 'Chooolate!
color ('Choocolate') ;up () ;goto (250, — 200) ;down () ; seth (90)

begin fill ()

£d (120) ; 1left (90) ; £d (60) ; 1eft (90) ; £d(120) ; 1left (90) ; £d (60)

end £ill()

6) IHK A PH

# M ] 3K AR /N B R A IE FE B R 'AliceBlue!
up () rgoto (250, 160) ;dot (30, 'Alic=Blue')

goto (270, 200) ;dot (20, 'Alic=Rlue’)

goto (300, 220) ;dot (10, 'Alioc=Blue’)

# A PH ,m—A4~ s0fR E W B S EFEH A 'cold’
goto (- 260, 250) ;dot (80, 'Gold')

s

TE. LAERBRASTBE R B TEEREREVERER, EEFHE
B, B E RS TEREGNR TESRA $475 %,

¥ P w2 YR AesirEr . st b A 7-5 B i — i B,

XA SRR EER & i R A p0 45 2 7 & i . R .0 s BE RS SE Y. . 7E
B BN ETEN— TR HET. EERRET LR, WRBAE R, L
MEHEIE .,

S I
1. H—AHAR FEHE DA BERME 7-6 iR,

/\

B 7-6 &1 E



* Pythondi <t % 41 : AANBIALE R
1> i

2. W — KW E R ER R HATE G BRI 7-7 iR,

B 7-7 2323

3. AHFEAEG, ) — Wi EE 5 1 JLART D 00 e



A—KR.ZLZEEACHFREEBRET. TRE T 1B FEEITHEER, L850
PR A R i it F AR B R 100, RESIF T — Bk, TR MEEEEEN T
k. EEEFEEKRIT-F. S LRI TRHENREE —FRX B FERRITHEENT
HERIRE, HBE L RRIEERFZ.

H i T 5 A 9 e I 7E P 9 46 K 20 B0 SRR 43 ER IR AT 5 °C /o) AR 36
H55 5 MEZREHERE NS F R, 4 RIER AR IRE Z H 2 AT PLE A
1. AR ¢ FRFERIRE | f Rn R IR I8 48 42 PR 5 e o 3% QR 2 i A 200

= f—32)+1,8

REXNARXHE —DMRIF D RRIERE R A BRRE, 88, i
it X A2

TE 9 5 AR P Z 00, S 0 B 5 i 72 A 2R (m) 8 R 3 . B iR 3R ik (Algorithm) , 45 19 52
figp DR ) AL ) 7 3 R A B

R DL IR B T e ) A R AN, R T 2 0 A FOK AR IR R B R i
HEREREER, fFHBRESTMBEEERNE L, H P T
F . / wAEREES /[
(D) WM A—TEEKEE 1. , »
(2) FIAAR c=(f—32)/1.8 HBEKEF. ﬁfﬁ%&z{ﬁ{%
(3) Wi\ EEE .

BT MASCF R RS R U E R R RE ) whEREEe )
HORE L, NP 81 B . 753X AN R R O A A T 4 —
AN G 3R 4 B PR R ) LR TR A TR A TR AR Gk
UCHAT T A A BTS2 b, M S R ek . XA B ms1 2RRERED
T 44 B9 25 44« 76 2 - 5 T HR A B R ) 45 4 BRKEERER




nyhon%'ﬂi Yo 41 AANBIALE R .

8.3 ) % IiE itk el

TE 1 7 fif DR Im) R 1 593 2 0 o (8 HH G R0 = R R R HE B M i AR R R BRI . 2 )R
L AT LRI HLIRAT B e & i DR m) i, AR R A B30k 4 ot L 3X 4 i 8 e B AR O AT LA A R
2L = A RIS S S - BV R A R | Ak B R R RO

o T Y
£ IDLE 385, 3T — 13119 Python g5 1, LR E ¥ . py” 1 b U
2 AR RERI AR LRI R%SE Python U5,
(1) 8 AZHE ., S inputO) pREE A P ad o 8 34 A B — D2 IR EA{H . R
HIK 25 2 5 |,

f=input ("HEIA—TEKRBE: )

(2) AP, e intO BRECE AR & § B 8RR 1R H A 0K 42 ICIR B E
HiHoABKREEE, HEE c B &G H round O BREDT S R #ETDUES B A4S
1 /MR

f=1int (f)
c=(f-32)/1.8
c=rourd(c, 1)

(3) Fay ARG . Y printO) ek 80K 5 FCIR B o i th 2B R 5
print (BERBEN: ', o

) S 3R IBEFRNEF RS T, WRE-EF 8-1,
THIRERF 8-1

f=input ("HWA—NERIBE: )
f=int (f)

c=(f-32)/1.8

c=rourd(c, 1)

print (RIRIRE R : ', o

(5) ¥ E AR % EGT SR R 5 1%8 Run—>Run Module 3 ¥.45 2123 171X P&
JP L AT R T .

iH A — R RIRFE - 100
WMICIBE RN - 37.8



8 mkE100°C—— & ta

TEIX MR BE A e i, 5 ATACUES B AR BB A _Lm & B9y MR PR AT 19 72 0T 58
BE IR 2 i R . ARG R AAR e it X AR B G A R U 454

84 ) & I 45 4 Fll A 72 &

A2 ¥ (Flow Diagram) j& —#p 8 FHF2 P HE | L2 2k FI SO U B R R R Bk iy /B 7
BT BT OB M R FAE A . 7E 81 AT T4 R R R A R
I

x81 REBENEXBEEFS KINEEIRHA

7 F E 5 4 W Ty RE Ui A

WAMESENAE | R B A A BUEE SR A0 i

< > ZAEGREIEE) | RAR—-NEEOFHREIER

b FRHE (BATHE) R —DIAT BT NIRRT SE

\ 1748 2 26 275 S LS LB R 3R
@ ABROERR) | oy, R R FHRH T RN

N— ARG REREERRNERFE, ZRR
—l ) 2 (977 1]

EE AL TR i SRR P S50 40 HIBUT 54 R R MG 251 = fh A 45
AT BRFEHAT R X =M EASEWAR. REREEIEHRSHANET. TR
ik fry 25 b B2 HE 1 I B2 4% BB 05 T UL Hb 32 B i G O 4 # | 3%k R 4 H RN BR 45 H 1 T4
WA

It 235 49 13 R D SR 40 R 0 PAUAT BRI 5 3 DAL 1 il A B
b PRECHE BRSO R R R S, R R r“"*“"ﬁ

| |
| w |
Pl P LR 25 b 0 P R o R RE 1 BT R gk e | L2
IKUCHT & A 98, 6 H 82 B R WU 46 R BRI, ; i
| 7 B |
| |

LA FIAEE B RIKKPITH . DA TERITRE T A P iERIE -
G, A REPAT TR B h Rk, L““%"“
T R AT B A IR BB, R R R 2 I S, iR AR AR 50 msa mEEHrsE

SR TR L v, BB TN A ) S 1y 4 S R BT LA B AT
MEEEL TR, Bl AAETRGHATXER - NETFTE A 35 LA F



+ nyhun%'ﬁ.%%i:y\m‘wlhl‘ﬁﬁ& .

M. A 94 HM. R FEGMAETF&AILE?

X /NE P AER B ERA P S G R R B RS, EMREREZ ., (IhFRZ) T
W T —MEANEE”, KR TR ffil=94+-2—-35=12, 8 =35—12=23,
R OR X PSR R0 e AT Y L I S5 A R S R e Bl Rl . X, — H A 50, —H
B3 3 6, = H/hXG 1 J6, [ 754 H 100 Jo3EH] 100 HAG2

XS EGRE”, HA R PBOREERZ), BhEA SN FE. NBCEE
WS X SR — A RAE T REER A AE R /N2E G R 224 B2
DT KK R, WARMEREEAR K, {HJE, an R {66 FH 4 78 19 J7 i, DUDXE B R R BEAIG , /N2 (1 4F
PO MR M g R R . R B RE WS S8 B MR i 1R BT 3 L5 K 19 71 59 R
T AT KR, (B2, VA2 LR ERERY, AR ES G EBEE N MIER 451,
A e 5 1 R MO R

SUTTT 5 2 o 450 FH N - 25 449 | 358 PF 45 440 000G 34 45 74 X = F A 25 1, BE 0% i a4 4L ] iy 2
N E AL EE NP EEMNET . R REREES I E.
1. 28 AT AL 8 OC T He K 6 45 1 20 B8 . 1 Al 19 JIit Fye
(1) Rf B PROK A5 T I B b - Rem HL R,
(2) FFFKBET,
(3) MAaM & B M A RS,
(4 B HKBAZHFHES,
(5) HH ok A7 3] 5 B Eve K .

2. TR SRR s B — T s ] . 54 /iU R
3. TEMUF S5 178 1y . & A AT 22 R R 4% IR Fg L 44K

KT

4, RIEITE =ML m AL E R AR 8-3. 7 T i 2y fE /
NG FIEM LRSS .

TR =AEEREENS NSRRI EFTED - /

(D FIHAR S=axh/2 HBE =ML M,

(2) WIA=MIELWE h.

(3) With =ML m S,

(4) i A =MW KN a.

5. WIT— A E R 2 A B OR S s S0 B e il =
WG, B AAE S MAR ST, | A EMRERE ., I

Y
-O~OFHO~O

e

T~

5
E 83 HmEHE
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(1) §i AiF OS] a
(2)
(3)
(4)

(5) Hy O FYI St y

P i
(1)
(2)
(3)
(4)
(5)

6. HEANZE H Z M1 , 5 N E LA R 8t gn BUECEa, flan .

FHE LE ew XL, BI5m—6F, WAEE—-. =85 ML, Bt . il
[t , A 27

R AR AR
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. IDLE 3 3E 9, 3T — A # i) Python 4mfl 8 # 10, LL“ K8 K25, py 46 b SC 4
LS AE SR RIAR MRS ARG ITRAS Python L5,

(1) B AMLRESHE, HA R v R, [ inputO PRECE I P 835 A )
K L SRS A float O pRBCRE HL 56 30 R 77 55 A,

v=input ("8 AN KA EE kn/s:")

v=float (v)

(2) 38 1 F T A K R 14 3 J3E F o8 8 i o AH L A 15 L
fER 9-1 (B2 1 5 i 3 38 o ) B A K e 1 BE R € T I R R, 1
%85 Python F2)7 Z 8 , S0l H AN Python i 5 f ik A /R ik 3, W3R 9-2,

F9-2 FMFHEENXANX

Bk R A Python 7 /R & A K o W
v<7.9 v<T7.9 1 35 HH [7]
v="7.9 po =i Python PPN EE(==)RRMEXR
7.9<<v<{11.2 7.9 < vand v<<11.2 Python #1{#i fij and £RiB 85
11, 2=5p=<C16. 7 11.2 <= vand v << 16.7 Python I fI<=FR/NTHFTRXHR
v=16.7 v>=16.7 Python A >=RR K TFTHFTRR

f£ Python ", i 255 H if i8R0 A /R A 30, RE 52 BUAR 98 45 %€ 1Y 2% 1F A7 1 £ 4t
PATHEAEEEL TR IIRE. B0, SR ax @ /N T 7.9 i, gt 5 B K 8 Rk 2
FHEE ARBHEA KT, #H Python i 5 iR XD ae S0 T .

1w F.8s
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v=input ("If 5] ALK 25 3 E k/s:')
v=float (v)
1 7.9z
print ("l X #% A ik B F o 5 B, A GEFEACKE )
elif v=="7.9:
print ("M K88 X B0 — FHEE  HEAKRE G IRIER Rz 3 )
elif 7.9<vand v<11.2:

print ("M KEF A BNPE —FHEE HFAKRE SHREWEzZ 30
elif 11.2<=vandwv<16.7:

print (‘AL REFIBFNE —FHEE ZER RS 5, KHzT ")
elif v >=16.7:

print (AR A% A B H = F W @ E AZB ARG 1, Km B PREsE )
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Ui Se NI EAT AP T N [
. XRIER
FHXRZERMTHUBEAITNEREBZEI KN RANERE MAXRERE (B EEZERD),
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% i Python 32 8 £ il (a=8) iR
T = == a==0 False
AET 7 | = al=0 True
KF P e a =1 True
/NF < = a<<0 False
KTFHFTF = == a>= 0 True
INFEET = <= a<<=0 False
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AT EXLFF . HF. AEFFTFHEM ASCIH & &+, ASCI £
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B, COUREFRFAELAR TN BIFFE,
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>>>ord('a'),ord('A")
(97, ©9)

>>>15"' > 'A'

True
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. PHEANFTUHR NG REHMS. 7€ Python BE P XIFMEZBEANE: ZHS
(and) ,7Z 3 5% Cor) AlZ # JE (not) ,,

(1) 2 5(and), HHTEBEEHHH P ZHEFNA True B EZRERAH
True, WA False, Hii A T EACH#H 1T,

o delp el
>>>y= False
>>>xand y
False

>>>y= True
>>>xand y
True

(2) ZF(on), BZE5EBHN 2RI EE &R N False . 2B ER AN
False, @MW A True, f A FHEACHEZEITIN .,

>>>x=True
>>>y= False
>>>X Or y
True

>>>x= False
>>>X Or y
False

(3) ZHEAE(nov), EHIEEHMFH TR AW R AITRUFIE. HFRALH
B8 True B, 2R IAEZH MR N False. K ZH True, f A T HEACHS 347 005

>>>x=Tne
>>>not x
False

>>>x= False
>>>not x
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>>>v=10
>>>v>71.9and v< 11.2
True
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>>>v= 10

>>> (v> 7.9) and (v< 11.72)
True

(3) ¥FERAR—NKEABPEER, 7] OBz & & 7E and 25400 M vm. #an,

>>>v=10
>>> 7. 9<vand v< 11.2
True

(4) A IR AECFEAERF NS 2, B o6 . #lan,
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fE Python i & H 8/ if 1B/ 4R B 50 SR 45 . 25 45 5 ZR 10 2 I L SRUAT 1 /)
K & AT if 0] 5 e fCeS ., Python A9 if 15 /A) Fll Scratch @9 if...then A 1 4E FH #H
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if MRTER :

.......................

9-5 Python BY if i 7] #0 Scratch #y if...then 2 AKX kb

height= int (input "IHWAJJLESE an:"))
if height <= 120:
print ("A] AL 5E ")

EE: EgRAd T EaN fFg2mbsd 4z

2. Wy XikfFELE

7 Python ifi 5 o, i [ if...else i m] # 8 BUAr SR BR 45 10 . 5 25 38 19 S 6 12 L 35K
BEPUT o 1B AR, 3k B AT else iEAJ{K, Python 1Y if...else i A] Fll Scratch [Y if...
then...else UK MIFE I AH R, HaB kA8 X an & 9-6 Fis .,

e

if HRREN :

e e s

. elseld@ik |

9-6 Python H if...else i& 0] §1 Scratch @ if...then...else Fi AKX} EE

fhn, 2 H 52 B SRR L AR LE B S AL 120em, Al LIRE, B ME LR, X
— WU LIRSS L H Python i S b N k.

height= int (input ("IF I A JLE & & an:'))
if height <= 120:

print ("A] LA EE ")
else:

print ("I LR ")
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TE . else XBFEAFTA—NEF T (D)else iFghbL B EEd 4 AHATHK,
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fE Python i F W il id H A ik EZ A 150 UL Z 4y R B4 . F A
Wt 5 ¥ B 1, A 2 2 o ST R G F Y 3 AP S B 5K

(1) FFFIEHZA if 4l i E AR R AL RBEHEAARR B3, Fln,

e 1.9

pass
sEy—— Ys

pass
if 7.9< vand v< 11.2:

pass
if 11.2<=vand v< 16.7:

pass
ifFv>=—16."7:

K X fp 7 S, B i 35 RS B G A FIAT , DR I A A T AR R i TR g g ] S
170 IR 268 =L B 2 ST
(2) WMEMFAZLZA if of if...else iIBER) LML Lk 45, Hlan,

if v< 7.9:

pass
else:

I3 w—— fi9:

pass
else:
i ap Vil 2

pass
else:
iExr< 16,7z

pass
else:

pass

XF A R I A E R ETR., S B2IUREAERT 3R,
(3) i if...elif...else iEA) LM miL ) £ 0 ST BG5S . B an,

if v< 7.9:
pass
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elif v=="7.9:

clif v 11 s

pass
elif v< 16.7:

pass
else:

pass
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i /RFRIBEA (K a=8, b=5) iz B/ 4 R
a<<b
a%2==0
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a=>bandb > a
not (a = borb > a)
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x=int (input ("B A — T EEH : "))
if :

print ("{B% ")
else:
print ("AF 41 ")

6. HEHFSF, LA EFERIIGE. ABEERNIRE: OFMEEEER 4005 Q40

HEZE PR 4 HAHEEER 100,

year= int (input ("iF f A — 6

if ) or (

))

print ("J& E4E )
else:

print ("N & E4E )

7. A BB SN E o R e B SR R R AL 60 DL A AN B A% 560~
694X HEM;T0~89 /A RYE;9 /L EANRE. it — 1T B HEREF . WA —1
A5 d S, AR S n th A . B an . da oA 80 F R 4F7. BEOR 5 ¥ AR Y OOF | i

score= int (input ("5 fi A 51 - "))
G 3 3 H

print ("N EH ")
elif

print ("G ')
elif

print ("R 4 ')
elif

print ("fE 5% )
else:

print ("6 i 54 1)

G

/ ki A% Siiscore /

8. B 18 B (BMD , /& H A Pr b % H 006w AR RE AR 2 DA B = 75 f R /Y —

MrE. ERNIHTR AKX BMI={KE - 55°,

Hr A EBAR kg, BB BALE m,

FE A BMI Z % bR BMI<(18.5 AR ; 18. 5<<BMI< 24 HIEH ;24<"BMI< 28 K
fmiE ;s BMIZ=28 HAERE . BE — DB WA — D ANEEMS & .18 BMI 3F48 H k&
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FEETFH, O EERAEEX A KERAERE . ZR6GT .

HERERFED M KEW, “REFEHER, REEFALEHRE.REBTLIS
R KEMZE.: “RARBEE -SER, BET.EFHXH &K 7RI ERE 14
MRS IR I BER. L2 METARIR 2 FEN, L 3 M8 FHIR 4 LR E 4 M8 T
YRR 8 AR e BB MR RSGERTB 64 MG Tk R REWE R EE.”

EEWR T KEMERBRRE., VR EREMREDN. “REEILRETFHS
fllfe "ERKEAEITTEZERELA. T EEHREE: “BETF. R E2EMNREHS
AR T e A ST 7 ERGE RS R T R SR . XA L E R ORE R L —3h . 6
T, “BET EE T4 A CBIRGCEBE T . ik fb—k— kL B H IR e 3 7 oeeeee”

WMENSEEm THAOEZEARGEF A mmTHKEREMEIGER S E
MWEF. AR KENREEITRE N ENERNEEZ M HEFE XKW RXCEHFE. L
WRAEZ T . B EWET B E— DA M IES .

Mo, KEHENENBEIIREZDR? BRE —MREIFITREZNEE.

13) 5 3553

M KENHE T ERUM SR THTIHE.E 18R 1 BiER, N 2 K35
64 4% B — M ZREOZI — W 2 . KKE T - ER, I ZiH15 8 Z kA
QR (7d | TR g U 1l O

1A 1, BECH 1

B2Ag: IX2=21, 8%k 1+2=3;

9 3AE: 2X2=4 ., B¥H 3+H4=7;

BAKK, AX2=8 8, B8N 7+8=15 B,

%58, 8X2=16 .8 ¥ K 15+16=31 Bi;
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oK. 16X2=32 i, 8% N 311+32=63 Pi;
AR A TR R A IR TR . ML 2 W TF I R A M T
e OIFR SRR FRERE; O FBmER B4
7 fEHb A A X A R B R R R AT &/ 0 BB MR ERR, HZF
s 7R BRI 2R SE X B IRERE T LLRR M
n—n*2
=st+n
Hdr A5 it o M s BRIGRIEAR N 1. REX ERRAEE & 1T 63 I AETTHR thZ LB,
RO R E RS O 8 EE AT
YEXL IR e, vl LA IR S5 . (R ARG S
i TP B S R T ——
(1) XPIRZRE n=1,5=1,i=2,
(2) qn2R i<<64 WAL, AT IR (3) 5 75 W fai iH
ZERA
3 B n=n*2.s=s+tnMi=i+1,RGFK
2 BR(2) n=n*2 / i s /
XA F AR AR NI S T R s
i 1 ACR B B2 2 A% 25 64 45, s
T W EOULHB AR IR ARk AT DUAE A A
SR, A 10-1 . 10-1 HEZFNEEREE

iR

iy

10.3 IJHE {“ffﬁi fﬂ*ﬂ

BLEL R ) I AN E , T T RETHR (B R T s, HA 5 e, EE RSNk
27 KA IE S AT R AL BRI D0 3. 1T ROKs 9 5 108 21 45 74 1O B2 o oR A 1 B 2 ki
] 7

oo RE®

#£ IDLE #8547 — 45189 Python e 28 B O, LA“HL 3 22 k. py 1 N SO
PR AR SR AE BRI AR RE S b AR IR %S Python U5,

(D B HEEE 1ENER., AL E n BRGNS T PR E L RPIE N 1;
B R s RAERNBEIZFEN 1., XHYTEMES 1 M E 1 Pk,

=1

=1

(2) HFBLELSS 2~ 64 IR, TR HHE T (0 ROBCR 2 — B PR T
f: 3 A 0 PO 40 M O PR PP SC B, B D while 540 2 — A HHBOR 8 3R S
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#— N B ARG EER I RIE R 2. R NE 2 DRI EG B &
1 <<= 64 KAWEBEIE 64 T,

i=2
while 1<=64:

EXMUET i <=64 BT REZRBIKX. EMBHERE - H/RKE. HENE
A True B . §L & AT TEIME T A0S ; 1 B W {E A False B, S5 WAIE IR, SR 5 AT TR I &5
EAENEAWER

EREEIEIAE P45 T 2 B 2 AT R FRAE 22 98 2 1 53 5 Ak 1 19 22 R0 20 3R
22 AL B

n=n* 2

5=s5tn

EE XAAARGMAAT while E 4 @ E 4% 4 N2 KA CNABIRIKRGRD,

TEXMEA S P IER R FM R <<= 64, FTiLTEHRLE M REL IE #3217, 7E 41
TEENRELRZE . HE PSS ZR i iEEm 1, XWHSTHESET -1 8F
FER ., TEgiEAs ARt A T —4T108 .,

i=it+1

TR ZAARBLE THIRK, L2 b8 4 METR,

(3) TEMEE )G A princO oK B H & R0 BB,

print ("Z BB EUR ', 9)

TE. XAKRBEL whileiZ2 O A F . AHERE TR,

4) EHGTEHEFRNNRF RS, WRBIRF 10-1,
TEIERF 10-1

#HLASE 1A A RIS
s=1
n=1
#HLASE 23] ea bk B & RS
i=2
while i<=64:
n=n#% 2
S—SFn

i=i+1
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# &y th 22 R0 8 5K
print ("Z BB ERE ', 5)

(5) ¥ PEACHS 8 2 LR AP . R R BT REIF T R4 RINE

B0 S B R « 18446744073709551615

B—BOX T A 2 /DAL AR REHRF T R 7 T X ot B R K SO MEEE T I8
7 [ £ b S Bt R B AR B Ik . R I OR B R A B A AR X 4 Z Ry R, T
EEH B/ R/ HEEIRE,

104 ) 184514

ERF I AR R ERELRE - E&M0 TS0 EE PUT X R H P9
51 Ll F iR IR R A AR R R AR S . AT B E 2 R AR A A
A, A T IRAE 2D TR B, T AT AT AN Y 4544 i B 25 10 ol 5 TR A 45 H ok H 4, T LA
EX R AR LG IREHRS.

fERFHER P IEASEMEHAREMREL RS, EANEANS L&A EHFHEA
143 5148 18 2% 4 ST A2 14 AS ST B BT AT O AS TR) RV 25 B . e — A 1 11 4 1) 10 26
1A T A 24 [ 2180 B e 9 A 1A 5 55— At D38 IR B A 4540 22 A i oA 45 PR 2D 3R .

f£ Python i{5 5 . 1 /] while iF M9 S5 EREW B TE)IF . while iF A8 — 16 /R
PR A MIEIA R H SR . S5 0L B ST 08 P A B A0 AT 5 75 0 45 BRAE 26, AT
TR S50 J5 RS, & 10-2 s,

S A
. fERME i

I

L |

while & :

B 10-2 while SR &4

AR A 1 21 U B B 0 €, 0T LUK IR IR 4544 53 O i 2 B 1 30 RN 5 B R 38

. TR BE IR

TG B 2 — AP OB A R € IR A G54 . SR H T AR 28 ke 35 1 18 25 19 Ik
B, HmERE TR R RE ML IR E BRI R3S 5, 183 10 45 R A 15
A7 i H 25 8 I EUE TE L

Bl 10-3 /R T — it ERME A R B AREZR AR AR . 7EX N H R A S5 f b, 2R



. FI0UR BRI —RAait @

iR TR 0<5i<<10. IHERTEMEMN 0 FE . Frsm 1, it
TEE 10 K, UYPEFREEH S F <10 B, 84 5 & M AT IE 3R P g 18 .

i=o "

5 N
while i < 10 : g @
f ¥
—LiEG — L iE )
i=i+1 i=i+1

B 10-3 HHEAEBHRHNELRERNREER

flhn, sk 1+24+3+--+100 By I,

i TSR EHR SN RS BT ST MEEERE Y 1<i<<100, M8 4& i
I{E N 1 8RB RN 1, BB KT 100 BFE55, JL0E3F 100 k. EMEHIAS, 2 & i
& ME 45 RE A s . WARBIFEF 10-2,

RO 10-2

s=10
=1
while i<=100:

2. FHFBEIR

FNFRIPE A 2 — P IEIR R EA T E A ZE M . 85 R b ic B S E 2 . 2566
i E R RN AR RAF A AL IER A G5, ERIFEN — & E A/ BUETRH R
5] BRI R P bR C (A A R L R PR ) T 45 0 5 5 L 78 35K AR Lk Ml AT
& BT 18 B9 “ SEAE IR

104 B— 1 FOAREAWERAERMBRERM. EXPFRARERS A, 4
Pric e & state W HITEIF . Pric & state PR 1E A True, (153 BE 9812 17, I+ & &
TR G PSS, FEPEIR A A, B W7 40 2R 25 7€ 19 10 7R 33k =X o7 B, 518 2l A8 i state
[ME A False. AL R .M ASHEAICTEIF . B0 AL ZH — P IEEE n, W n ZH
BLAE n B n/2; 2R n BHE I n B 3 xnt+1, AWERRIE. L —ESH
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&
F 1,
state=True
while state : @ >
5 5 :
L 5 N
if REAR - :
; state = False : ¥
................. ‘ state=False ‘
| '

B 10-4 £HBABEBHRHELRIERNRER

IEZEE n BUR [RME R R A8 #1972 30 A8 Al 7], G 25 50 8 18 20 1R 3 &2 $HUAT I IR %K
HAEGE n e 1, HIL @A IERAHE n R 1.

{ifi FH 25 U PR 25 ¥ 4 5 R0 i FH AR i state 2RI TG 2R, J5¥% state MI(E N True,
IR LS REE BT . TEIEIERN , [l E AT W, RIAT e 2 W7, 4 n B 1
f, BK state M{E A False, M EIEIRZ5 3, s I # )P 10-3.,

Bl 10-3

n= int (input ("HEA— P EE:)
state— Troe
while state:
ifn% 2==0:
n=n//2

state= False # 1L 45 R

ETRF A — T IEREE S PATE RN T,

Sap—— - g CNKEIEE o
%ﬁ/\—"f‘ﬂfﬁﬁ =5
16

H N d m



. FI0UR BRI —RAait @

o A] DLAS MO AR S iR IC e i B RS IR P i B iE S m ok a3 . K E R
2 W) 08 30 5 9002 19 SR AR A ASETEIABI AT , B UE MRER ) WoR B #2F 10-4,
THERF 10-4

n= int (input ("I A — P IE# 5 "))
while n> 1:
ifn% 2==0:
n=n//2
else:
n=3%n+1

print (n)

3. BT

1) H continue 1A 4£%E F — R P8I

TEVE R T, 2 B 4 6 2 . fd ] continue 15 /A) 1) 57 B 45 %R 45 %5 7 35 , continue
50) 2 )5 A & 8 Z 0 I Bk A% BN A 45 M T R Ak L TR IR — R TR 34 .

gl an , e BIFR - 10-5 Fron i BRI A A5t v I A il S 2 1 << 10, ETE
&, i B2EEG % 2==0)0}, ] continue iR FFtHH — S TEH . WRHIFEF 10-5,

~HIER 10-5

1=0
while 1< 10:
i=i+1
ifi% 2==0:
continue
print (1)

BRI ERINTE

1

W = U W

MIZATERKE Y | A SR AT R A RIER, IR ~— 853, Mg
H1, continue 15 /4] J5 [0 A5 a) #8208 , R X R e S i 1~10 T 3848, mi Z g4l %5 .

2) H break ifi/a] iR i 2 A

TEFEI AR Y A R AF 0 2 At 8 break &8 0] DL — 1S54 R 42 A .
E R H G AT R G54 J5 m a9 4SS . 1B 78 20 2 o dl 14 19 - A 25 188 B0 44 A i AU A
=B EWAT5E WA IR I ] SR 2 WAKAR W AT

fln , fE s B2 e 10-6 s B F R E IR S T eI W R F 2 1 <<= 10. 7E7A



‘ Pythond - Y 41: aAnslA T s &

Wik, Y 1 == 5 W break ig AR 45 R IEHA . W BIFR I 10-6,
THIERF 10-6

MBEITE R RF . YT H| break &0 s HIER I TIRA S W . EETEIF K.
break if /0] J5 T A AT RS & A AT . R, AR ® 5 1 <<= 10 %R WL . {H
BB/ C LR SR il . X rms Rt 74 10 8F.

4. BN HRE

fE—MEAREHTT N —NMEAREE FAERARE., 8% ZRBEFRRENE
B EILERMILERFES. HARENERBEZ ST HBABIFiBE s, —K
A RERFEAN =FEIFA.

il n s BARF 10-7 20 SRR A5 4 1) B - th — > B Cx OB 3 47 3
I EE ., WoRGEIREF 10-7,

TBIRERF 10-7

i=1
while 1<=3:
=1
while j<=3:
print (' * ', end="")
it
print ()

i=i+1

BT PUTE R IT .,



. FI0UR B A — R Ait @

EXPTRFT AERANTE  ERTR. AERAHZR RN, ENERE
WrhESH TR S ERH printO REE N LS8 end="ff 1 B S 5 AHIT;
SRETEFFH printO R &R — A7, A B AT B 1Y, XA DEE 83 45 74 5 a9 #f
FRTFERIERS , B ER R B & Z AR, Hi, XAt 3 17 3 53k
INES M —THEESE.

EREARED GBI BET TR KA. RBiIEREFERE ., RAEIFRF 10-8 ¥
R AR B A ETE S B 0E 28 R B B § <<= 1, sh A8 52 B M) B 5t — 1~ i
BES ()M =AEEE., WrEFEF 10-8,

~PBIFEFF 10-8

BT PUTERWT

R

EXANEFT . AR TSR W& ke 55 8 =2 5 B 18 20 093 B ds 22
i PE.ERERFEIERRBER KA 1. 2.3, N THITHPRHMES (x )1
B

{5 break ifiA] HAEBk I — MER G  ERENZ N HEHR S P EHBZE N, B
BER i break FRfEAIEI 4544 .

il an , 7R B FR P 10-9 52 7E b AR Y 9 N 2 0GR T oin A — 4% break i&4] {8 N R 5 7E
Bl — RS (OOZEMBRFLERT . WBIFREF 10-9,

~BIFERF 10-9

i=1
while i<=3:
J=1
while j<=1:
print (** ', end="")
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@
break
j=7+1
print ()
i=1t+1
BATRE Y PTG RN B
>ox— - — o CABE R oy ——
*
*
*

WHITS5 S AT L 1E PR R b 8 11 break 3740 . 2% 2 1 B 46 1 L T R 22 3%
WM EAE R L B, AR AT R — R

1. FERP it , R A R EP RE EEEZ AT N 4584,

2. fERRIPHER S, AL H Al RN .

3. MRIEVEIF KB B0 E ol BRI 45 50 R 116 25 I G .

A, R ELERARIEIS  FF IR F —5 0635, o] DAE H X R

5. WS AR E ok H MIE IR S5 M AR o L T LU 5]

6. — HMREMER — S ERKTL,E 1 RKHT 24,56 2
KT 44U RELA—XZH 245G K. M ?
FEM T S0NMER, EREBXAZEXEELEBILT, TE num=0, total=0
AT . BRFEMERT -FOAEXH 1200 EK? FX ™)
AR 10-5 FIRF,

X

num, total=0, 0

while - +
MU= mant 2 |

Pt oral g

7. WA ERT L BATEN UL LE R DI EE . ® 10-5 RRERE

i=1

while 1<=9:
=1
while

print{j, £ e j; end="")



. FI0UR B R R— A @

print ()
it=1

8. TeiFtaZzEh ARG ed — MR,

9. A —KE 0. 5Smm M BUEBE KATLE, X 5K ZEA WX 37 . 37 [ X r 2 Ik
A A B BR RS B 3G 04 1Y) 1R B (8848m) D, iR S 1 IR L5 B IR Y OR R A R

10. 45— MEHGEHRIFEF  FH] S PR A7 e R ROR B FE R aE UE . X 2B
WS AR, B IGE AR 15000 IR (378 AITESE 2 IR AEF L FRIIKFFBEEMNA )

@ #2005 o E E K0 L )R 0 5 A 2R P 0 ) 8 B 8844. 43m.



N S A r 3 ;
VT EL P e EE
= f""/‘r’ = ﬁ_[ T o

r
T AL B

(F Sk APk TH P SEMOKFELIT 2 a2 ey —# e ik, gl
W F R F R WIY G 3 ARSI EER . Ik 8 A 378 DS B 1 /E
FH E. DI, RIA X —iE 44 RETURN TO ROME, 76 & # 77 ik % =
JE ¥ UHWXUQ WR URPH X FERY % 3C, X AF B ZE 03K . th Jo ik N1 |3k
BARGE. (P O BV R RB G % k. “REMECIHER . BHE 141
FHREHE 1 NFHLEL DAC AL ISR, " S E O STk B % S0 S R
% SCHR R LR TE AT IE U a2

AR 0 EAE O % AR TE 24 B A R anfe] , (E 2 MBS 0P BRAS 19 ZE 55 Rk ok
B HHGEEAEYN RN, HEIAIC 9 D, 0k A8 30 mm i 75 2 A4 H 3 7E B H7 A
ANPBIJR « Bl A & RS HriZE/E S . BRI R PURE 0l i A 0% 65 2 52 M &
iU N

HRE —Rr LAEROIN SR . ISR A —A)3E BN =5, a1 0) 2
Wt A BAEFHE D,BZERL Eeeooo A EHE XM ALY B B,Z L C., IR X
IHERRNG

1. TEH#NE R IRIE

R 77 B A, St BRAS 0D 25 1 1Y FLI0) ) 5i BH SCR %% SCF REXT IR R L R

I 3% . ABCDEFGHIJKLMNOPQRSTUVWXYZ

Y FHF . DEFGHIJKLMNOPQRSTUVWXYZABC

TS AHORLEE 4000 138 15 B L 1L X BB R AR 25 &) S L BH SCORN %% S 2z (el i e . (5 4

B3z . RETURN TO ROME

# . UHWXUQ WR URPH

2. FFH ASCII 53 3C 318 # n 28

Bl . KE5H/ A B9 ASCIL#5H 65. /N5 5+ a i) ASCIT#5H 97, FIH ordO) BB %K.
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f PLFEE—F 451 ASCII %, 7£ Python Shell & H 47 F i #4E .

>>> ord ('A")
65

IS HGE — AT ASCIT RS I chrO R AT HoAL 3 % N 47, man,

>>> chr (63)
A

Y R/PNEFERR ASCIH SR ELER . KEFH A~Z i) ASCII #% 2 65~90./N5
FH a~z 19 ASCII #52 97~122, Wz 11-1 FiR,

R 11-1 BBEHRXFEHE ASCII B R R
A B C D W X N 4
65 66 67 68 87 88 89 90
a b C d w X v z
97 98 99 100 138 120 121 122

FIH ASCII #%#E AT fE U W 7 ik . X T 58 A~W o a~w, B F A9 ASCIT A5
L 3% FFH X~Z 8§ x~z, % FH19 ASCIT 50 % 23,
B o A B D, a] DLk fT 0 TR AE .

>>> chr (ord('A')+ 3)
IDI

HALH XYZ 5 xyz B, 75 2 0] B 5 50 19 7 =k B 9 ABC B¢ abe, 40,45 X
By A AT BEAT I R R AE .

=2 chr ford (YY) -—23)
IA!

3. EXS R

W5 A4 BH SCF A5 B A B AR i text oL FROE — T EBORIE AR EE W L LI EER 1 fE
HFFFR TR, BN EIRASCFERF R text PR INEFFABN % CF/FS s, 18
I &2 1 < lenCtext) , A [enO BREUH TR R M E, FH AR BT
fEOm & 5wk, BRSSP R F .

(1) g A— B SCFE AT text,

(2) ¥ CFAF R s MRtk h = B IEFR B B IR1E R O,

(3) AW anE 1 << lenCtext) W7 . BEFE RS (DO A, WL, 356 (8)

(4) MBHSCFESRF S text FIER—NFER/FFEIE & o .,

(5) MBEFEXFT HMAEE., WETE  HFHFEFREA~W i a~w, 5 chr



nyhun%'ﬁi%%‘i:bk)u‘wlkl%"ﬁ& .

(ord(e) +F3)MME ;MK B X~Z 8k x~z, 5L chrCord(c) —23) % ; t0 . A B F £ A4
.
(6) ¥ InEFAF IR B A EEDNFAFR s LB s=s+tc,
(7)) BIERH B 1L, B0 i=i+1, B3I )£ HAT.

(8) % th % SCFELFEP s,

ol o P s A O 2% Bk, i 11-1 B,

/ AW Xtext /

'

s=", i=0

B — A SCF e

B ECIETE
A~Wila~wrf

5 R CfE T}
X~Z i x~zH

c=chr(ord(c)+3) c=chr(ord(c)-23)

*__ |

B 11-1 EEnFEERER

11.3 ) i FL A

MR B 5k o A 46 G g R R R T ASCIT A5 19 47 5 4 A2 52 BILAS N

\\ . .

£ IDLE %89 T — 1380 Python FiHes & 1, AT 0M %, py”1E b 34
2B E AR RGERI AW D REITF R4S Python fLAS,
(D) iEAH P ES RS A — D CFEN B RS text 1,



. FILIR REHNE — 7 77 5 A

text=input ("iE H A B 3C =)

(2) H— TR S AL BB SCF A7 & . B FAT 58 s F SR A7 0% 3C, WI{E N
7z s PR P AT Boae A i 1L WI{E Y 05 815 while & 2F AP & 2 F 8 i<<len(text),

S':|'
i=0
while 1< len (text) :

(3) TEVEFMA 1, 124132 B SCHF AT J3 T (19 24, FF 94 FRAS HOn % 5k #h AT 4 . 4%
SR AT AU 1 X S AU AH XS T while iEA] [ A 4 4 DK

c= text [1]

if 'a'<=c<="w' or 'A'<=c<="W":
c=chr (ord(c)+ 3)

elif '¥x'<=c<="2' or 'X'<=c<="2":
c=chr(ord(c) — 23)

e EmACES B, text[ 1) TR EBUFE T & text IS | DFRFIERZ G K FRR 4 &
c. FRJE il A /R F IR A WA &7 o TP Y B SCFEAT IR 9 3 L R AT AE R % R AE

MREER Y <=c<=wor'A'<=c<="WHTHNFZFHEZEETE A~W 5
a~w B, AR BT AT N FR-AE ¢ = chrlord(o) + 3).

HREBRRA X <=c<=%2oX<=c<=7ZHTHAMNMFEHEGHE X~Z 5 x~z
L G2 AL W SAAT I R AE ¢ = chr(ord(e) — 23),

(4) ZH c PTRFEINEZIG, B XFAP s EREE-E., KRR LT EEZE |
1, 3 MRS T IR b 4k B2 b —FePa b

s=stc

i=i+1
(5) BIEHEEHRE, Fi B CFATH s, FEXITGYS while 18 4) 28 35 X 55 .
print ("§ij H % 3C : '+ 5)

(6) =, LB E R EMEF RS 2. WREFEF 11-1,
TUHIRERF 11-1

# 55 A B 3
tesct=input ("I f A B 3C =)
# 15 450 %

i=0



+ nyhon%mi%ﬁ:H\M‘H—Ilkl%ﬁ& .

while i< len (text) :
c=text[i]
if 'a'<=c<="w' or 'A'<=c<="W":
= chr (ord(c)+ 3)
elif '¥'<=c<="z2"' or "X'<=c<="2":
c=chr (ord(c) — 23)
-3t C
i=it+1
# Hi ) 8 3L
print ("Hi t H 3L : '+ 5)

B SmET R I RAE . ARG E1TET . B A — 1 HCFEAM § hello, world', #1447

15 8 A B 3C :hello, world
5 Hh % 3C :khoor, znuog

RSB LB RMEAGEERS,EFE X Krz duh brx grlq) & & &9 X,

1.4 4% 31k 45

fE Python ifi 5 1 . 1 H print O e& &R 45 B o, m] DU NS () 2% 324 R ) 45
B 3 — g i 2H 25 T L A% XS B i B bR . il an,

>>>name= "B *

>>>age= 6

>>> height = 103.2

>>> print (namet+ "4~ 4E '+ str (age)+ % , B & '+ str(height)+ EK, )
NS 6%, B 103.2E K,

£ F S, 2 & age I height A RFAF PR, FEMH strO sREUEL 8 F 47 5§
FA A e HAth 4T HB i
N SR EE A BRI R 22, o b Ak 38 T SO AR AL A JR Y D RE
. AV AU FEXLFHE
Python i a U AR A th i 0 B BT — A AR SO B AT R D0 (BHlE
o AT T ACHS AT I

>>>name= /NEH T
>>>age=6
>>> height= 103.2



'EH AL @____ : | :
. FEILE  TEHOE AT AL

>>>print('s s4 4 d% , 55 AfEXK., 's (VM ', age, height))
NRAAE 6%, B 103.2 B K,

EXMEF, ZHF B UNs SFENd S . B mh. HEX, 22— MBIk,
i, Yos  2od H 6. 1 = A ALAT s (VNBHY, age, height)J& /N6 5 36 i K A 0808 I01 , 4% 791 22 []
M5 5r b5 s & AT B85 8 T B & 5088 & 3% 5 J5 0 = e 4 o5 2 £ L it AS
B8 XML F Y F 17 R

MEHPS 5.% d% EhMNAFRIZRBMT.

(1) % sEFFPHAMT BT BIETEER A —PF/F .

(2) & AREBEBE AT, 38— BRI 5% 0y — A R AL

3 % tRFEB AN B - PTBEWEEHR A T A5 BRARE el /DAL,
 AERNRE 1O/, 28 RRIREE 200/, AR HE

WON AT WHAE SRR, R EWMLMA S s ¢ Fox, fila,

o oW

>>>print (VNI EBM B FsB2s B LHE, '3 (60)
/NPT EBE A 0% WA,

2. B formatO) FEBRX U FFFE

Python if 5 A 2L DI GEH Aok KA format O T THRRXAFENFSR . Z T EHEH
— AT BRI AR X K$ES O AE R S AT B e AN S BOE 8 5 AT, SR
A AE NI FEFR, FHEZ format O 77 2 A9 LR A 3.

(D FEHEMRE S OER AR, F A T mACH#E7I .

>>>print ({5 (14,85 EXK, ' .fomat (VN 1,6, 103.2))
/INBISAE 6%, 58 103.2 K,

XA 77 K % BB format O 7 = A0 19 BCPE T01 09 I e 4 Ok = e 2% 4 o5 DL AT, B0HE T01 19 %X
BT AR GE.
@)@m%ﬁ%ﬁ?maﬁﬁﬂmmxnxm%oﬁAFEﬁ@HTWﬁQ

>>>print ("{0VYS4E (1}% , B 5 (2VEXK, '.fomat (VN 1,6, 103.2))
/NS 64,5 103.2E K,

f£ formatO) 77 % F & BRI 0 I 86465 . i T 24T A 9= BT LB FE B
FAT B AU R A AR R . 4N

>>>print ("5 4F (1145 1 (0}, B & (2)EK . '.fomat (VMNBH ', 6, 103.2))
S4E 6 B /N B E 103.2JEK

(3) WA SOAT, W {name} . {age}.{height} % . Fi A FE{CHEHETIM L,

>>>print (" {name}4 4E {age}¥ , B & {(heicht JE XK, . format (name= /N ', age=6,



nyhun%'ﬂi%ﬁ:ﬂ\)\.rwdkl%ﬁ& .

height = 103.2))
/NS4 6%, 85/ 103.2 B K,

fii X Fp 7 B . T = AE format O SN EIET X E 4 F (M name=" Nl R 5
P M A5 £ T DA FH AT 28 R o 24T . 3 B X B o AL ARF A A 2 ] AR Y

11.5 ) 4b £ 5

1. X FHEH

f£ Python i 5 1. AR EH XA 58N G| SHEEXMN, WRFFRPEHE
515 O, RG] S C)HF F4F B 5K . " What's your name?" ; J2 Z t—# . fl'Have
you read "The Old Man and the Sea"? ', {H& ., MR FHF B PRI FH BG5S MMNG| S
WE? XL Z X FAT R AT . AR S AT I

>>>print ("B 5| S 2 \"HNG| S E")
By 52 Mg 52"
>>>print ("5 5 & FIXE] 52\ ")
BE|EE MG 5

FEAE 35| S35 R A F4F 5B B N R R — A 5] 5 [ R 7268 H W51 5 376 R
KB FATRFEHN" TR DG S, A, WRTE— D F AT P E RN — SR
17, T AT R S0, Qi FRAT I\ ¢ o (AT A I\ R OB HN\FRR S, WA T
14 G AT

>>>print ("B B[S B\ "\t W5 5B "\ r RFHTE\\")
HE| SR Wy 5E"
2 BT 2\

2. EFEHE

(1) AT HEFF ERFEAFS .

fE Python iEF{ . FHRE—-THETITFAHARBARFEY . #FHBFES%S 0L
VR FHFREPFHENFRF . FZHEPTHE I ANFHNESZ0E 2MNESTE 1. LI
e, Bl A — P FRE s="abe’ . H s[O ]I LAVTRIFFF B s S 1 MFF. AT
IEAW RS R Wl B

>>> 5= "abc!
>>>s5[0]

lal

(2) 1§ B BUE B 475 start:end HEBRFESF &,
SRR TR SRR R Y B 2l it s start: end A9 8 B M — AN 245 5 H i EHL o i —



FILR TR —— 7 A e R

53t 325 [ F AR start B F 4R end—1 S A9 — T4, fillm,

>>>s5= 'hello, world'
>33 al1:5]
'ello’

FTE: TAHAMAO F,s[1:5 |20 T4 13 T4 8FF,

IR T AR start B H B A5 end J2& A LUZIE R BOAAGE IR FAR2 0. 45 M inZin
—AThr. F AT m G 21T I,

>>>s5= 'hello, world'
>5[ 25]

el 13

»=b 5]

'world'

(3) f#i for...in 1B MBI FLRFH

B ) Ten O BB T LI — > 4 B 1 FE 985 T — A 6 55 i —
P o AL E R A 28 RS O 85 2 O o €8 8 08 T A 2K LA 5 T )
i H for...in i 4) K I 47 BP9 F & F4F . WA T EACHEHE T,

>>>35="abc"

>»>for ¢ in s:

print (c)

M A ACHS R L for...in i B) Y B AR PR G5 F RE 7 (ki I T AT R B A T
1 ] while 3% /8] Bf 448 A9 18 #131 &de

6 MSD £ for...in HIHRAFEHMERF, BT while FHIR,

(1) FEFIFRPER TH.
fEH in BAERT O] LA — TR ERBREE—TFAEF, fn,

>>> 'apple' in 'banana, apple, watermmelon'
True
>>> "orange' 1n 'banana, apple, watermelon'
False

Ak FAF R find O P L WREAR I — DN FAF B PR B & KD T 54 & R



+ nyhon%ﬁi%ﬁ:5&)\.1‘1@]:&1—%%& .

T AT ER R o] H A A R el — 1, fian,

>>>'T have a pen. I have an apple'.find('apple')
24

>>>'T have a pen. I have an agple'.find('orange')
=1

3. il FF R A AX

Python ifi 7 #2 it — 2 I TR A7 B BB QS B T/, LA FRERE IS
/NG R Al AR R RIS R, Rl 4 — L A I 7 ik

(1) FAFEBR isalphaO 75 & I T A — 0 F A R 2 B il F M. 6,

>>> 'hello'.isalpha()
True

>>> 'hello007'.isalpha ()
False

(2) FAFERW isdigitO T EHAT AN — PN FHF R RS m B F ., #lan,

>>> '12345" .isdigit ()
True

>>> "1234%abe’ .isdigit()
False

(3) FATEH Y isalnum O J7 ¥ T AW — 547 802 B 270 6 F80T L.
Bl an

>>> "hello007" .isalnum()
True

>>> "hello, 007"'.isalnum()
False

(4) FATEB islower O TN E M T AW — P FA R TR FRHEST2 /NG, Fln,

>>> 'hello, world'.islower()
True
>>> 'hello, WORLD'.islower ()
False

(5) FATH R isupperO T EH THAB — I FA B PN FHESE MRS, fil,

>>> "HELIO, WORLD' .isupper ()
True
>>> "HELIO, Wrold'.isupper ()
False



FILR TR —— 7 e RO

(6) FFPM istitle O FEHFHAW — M FHABRFPEECRR P EFHEGTEH ALK
5., #l,

>>> '"Hello, World'.istitle()
True
>>> "Hello, world'.istitle()
False

4. KINEEiHR

Python i F et — S T F R ANE B . FHBIrEm T,

(1) FAFHR capitalize O T EH TH —PTFHFPEHE - NFRHERKRE , HALF 5
TN, B,

>>> "HEIIO, WORID' .capitalize ()
'Hello, world'

2) FRFEW titleOFEH TR - 1TFHFPPEIE AN EFHERKRE . H
fth F A RN, BN,

>>> 'hello, world'.title()
'Hello, World"

(3) FAF R upperOTTEMH TR — T FHFHPR/NE FHERKRE FH. fil,

>>> 'hello, world' .upper ()
'"HELLIO, WORLD'

) FHRR lowerO T EMTH —NFRAB TR ORE FHRARNE T, filn,

>>> "HELLO, WORLD'.lower ()
'hello, world'

5. FHAEFER
TR replaceO) FEH T —1TFH BN ENFREELR S —INFH8. 6,
f—1F4F% Hello, world', BL7E Z 4 H # #)'world B #e 4'China'. {05 a1 F

>>> "Hello, world'.replace ('world', 'China')
'Hello, China'

P o

25 < 2 K A

1. WR—ADFA R EH RG] S, 1T LHEH B 74T £ 45ROk SR TR T AT
H i H] WG| S AT X,




{ee}

Pythondis vk Y 411 MATIEIA L4 fe

=N s N i

n

6

FAF R "world" &N FAFRY ASCIT 65 43 5] &

ord ) PR £X HI 1 FH 72

chr ) B EC I VE H 2 &

6 e FE I LIRS ALy PSS RS SR, — TS EF R IhEE .

a, b="HW', 'HE"
print (" "% (a, b))

A SEE AR L BURS FUA R R T ) R RGN ZE AR T RE

a, b, ="', HHBE, 'FH"

print (' ' .fomat (a, b, c))
7. WHEHERT . LI FAT B python & F4F L ASCII {8 198 = 8 g i i
s= "python'
i=0
while
print ( )
=1
8. HEEMT , LI FELT P hello, world® 19 & F 47 50 i

== "hello, world'

print ( )



1E 2000 ZEFRTH A AFERERZEES - AERATHB., £5 B “HWH
BEER7ER i A AE . (SRR A RER B — Fh A fa] LAY I B R B ke AR A BB A S
Ao T RABEZRINEA . BN EE ERERT —FKEY . BYK T ANMIEET i
A MWGEZ T A BB A BT, ORI 2 ZEIR AT R AR — s, O A8 = AT LU i ik
M7 R R R B IES R BTt —Feini, B P EMZRET .

JENLZIEZ MR KONE T XM ERARGFREBN T, B 2~ &
ASRBUR A F b ARG 1E 2 1Y b i i — A (5 P L PR 25 2 A5 A — 4 B oK i BBl L & A
Bk 2 M B 3.8 e R L BRI 2 3 B R B AE B R il R A BRI & AR — A B
5.4 B LRI L 5 AR LRI R BT A/ T 8055 T n B9 BOCER ) T )
R E Rk X, =T R A DL ECR R BB R b /N T on IR B, XA B
I s 25 1) - 48 3R U T TR AR AR e 2 E i i

TR g P2 S BB 2 JE T i LA — 1 H AR B AR 2~ Z BRI FT A R AL

Python i F M5 F (lisO FIE R B H T MM EBIE. EARZH . B EE
FTHRGFER R —Ht B RE. 766 e £ 2 Bk nt . 8] 28— A~ XUE 1917 508 18 26
RN ERTH SR, SAEEFH TN ERN LTI B E RPN E
B ABEAHTIZER T — 500G . 2 B BER P iz R A5

FHARES WA ZEMENWE S, BAEERNT,

(1) BWA—THRE n ERTHEN LR

(2) R —AH 2~n ARBH R EE a.

(3) WHEEHF T EER L& =0,

(4) FIWTn A 1 << lenCa) WL SLE RS G)EHAT: BN stk H B E P E TR,

(5) WHEEAMITHETE j=1 + 1,

(6) 42 j << lenCa) WAL EEEEBNSE (DL, BMEE R (),



+ nyhun%"i%%‘i:bk)u‘wlkl‘ﬁﬁ& .

(7) FIWTnE alj 12 ali]AREE B a[5] % ali] == 0) . gk MIBR al]; & W6 4%
]+ 1. EERE G H AT,

(8) %A 1 + 1. B AHE W IIT,

fif FH DU G AR R ARk il 12-1 FroR .

T EGERiH] e

/Hi NGk e [

3 — T EEE=i]
A2 Rl 2~-nfy i Fea

1

I #asi=0

w il
N

b th AL

* fiflEszalj] e+
P *

B 12-1 ZHFEFEEREER

123 ) 2 i fiff: et
LR R 0 ST P 4 e 2 A B T K T M 5 S S BT 2 JE o

S 1Y

7t IDLE 35, 3T I — 4~ B9 Python 43R 48 0 0 . LA™ R 28U k. py”1E b X5
28 2 AR S RAE B ARG E R R P iR 4% S Python /X5 .
(1) kAP BB A A —1> B AREOHE Dy i e R ey B 3

n= int (irput (FHE A — 8 R %))

(2) W —"H 2~n BRI R EE  FIES R a .
a= list (range(2, n+ 1))

range () PREUR 0] — A~ B X (8] () a] £ A0 X 42, 3 i List O pRECK HE#H b — 1 F
(List) ., XA RER L/ a P 2~n BTA A ARL

(3) BIEINZHTT R REIAEEA EI T AR '/ R E R 0 TR IR H F 1 A
i << len(a),

i=0
while 1< len(a):



F120R FEKTRIE— AR A

(4) BN BTG JEI T REREm N 1V RE R |+ L IEHEH &
%A j << len(a),

j=it1

while j< lenf(a):

(5) BIENETEABTEIAE, H W an 2R alj 12 al i AR E, sE5F al I BR ; & W i1kt
Boas g m1,

if a[j] 5 a[i]==0:

a.pap(Jj)
else:

=3+1

a.pop(DHEHATBBRINE a 1 j AR XEMBEHE—E
(6) iLSMNEIEIF AT ReAR i 30 1. 585 ¥ BISMNZ IR 9 TFdh Ak 4k 2 T —Fe 0835 .

i=1i+1

(7) FESNZEA G H G fn h R PR B PR R AL

print ("fE H R KL 2~2d Z B R BIsd I~ F ¥ . FFRWM T : ' 2, len(@)))

print (a)

Q) EM.FHLNZE REFIEREZLAWEF RS T8, WRBIRF 12-1,
TEERF 12-1

# A T B HY9 B 5
n= int (input ("THHA—1 H R %)
# A RRER
a= list (range(Z, nt1))
# i 16 3 %K
i=0
while i< len(a) :

J=it+1

while j< lenf(a):

if a[j] % a[i]==0:

a.pap (J)
else:
j=+1
i=it+1
# 4 R A

print ("TE H REL 2~ sd P H Bl 2d N FRE. FIRUWT : ' 2@, len(@)))
print (a)



* Pythondit o Yo 41: sAnsiAThie

K IR A g 4B 4 5 R A AR R B AT R Y RS A A R 100, PUATEE SR E

5 5 A —1 B SR % :100
EERE >~10h A 5NES., FEWNT -
2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97]

134) 5| & Moo

1. Bl RMiZEIIRITE

fE Python 3 5 7. 51| & 2 — b = ZL B 28 2 L v] DL R A7 Tscat 2 8080 L 3 R i B —
AR AFNRICEK . FAI0ER Al LR BR P B AT S5 A R i B 2 8

(D FEH—XHES eI —1=5FK. Flan.

>>>a= []
>>> len(a)
0

8 lenO BRELAT LLZREL— A R K B BIF R P WIcEAN5 . B 8 n 225
XTI RO EKER 0,
(2) {fEAN 2y X RN, rf IEmyEdh s, fin,

=aea— 12, 3.5; 2" 'b]
>>> len(a)

3

FEAREHTE AR S EHES R . SICERNBIERER L RARN.
(3) EiimFEPWICE. AU FhrEiiml, BIRFPE 1 DIOER Fir 0,5 2
ANITCEM Fhr 1, LS, #dn,

>>> fruits= ['apple', 'banana', 'grape', 'orange']
>>>print (fruits[0])
apple

(4) i F B BUZE R AT start:end |95 [0] 31 3 .
R R R 2 aE kit start:end |98 B I — 5 38 i B H: ol —
w4y gk 2R B R A7 start B AR end—1 JEBA K —TFHFE., 0,

22ea— 23 9 11 131
>>>all:4]
[3, 5, 71



FI2IR KR —HIER A

FE. TAMOFL.a[14]EE T4 15 T4 3BT £,

G T AR start S5 W M AR end S0 DA Z B0, BOARE IR FAR2 0,45 P2 a
— AR, AT EACE 2T,

25xa= 23, 5, 1, 11, 15]
>>>al:3]

(2, 3, 3]

>>>al3:]

|2, 1L, 03]

2. AmRMINRTE
() fERNBFIRZ G A0 LIEH append O LA FE P RMBCE ., #ln,

Fx=a—1{l. 72305, "a*, "b']
>>> a.append (9)

>>>a

Ely 2 3.5, al Bt U

A PLFEZGRE IR 9 #0352 0 & J5 1 .
(2) BT MIEMRIEMICE A L insert O 7 kM Fh 45 E6L B A
ooz, i,

>xa=['a", b, ']
>>>a.insert (1, 'here')
>>>a

['a', 'here', 'b', 'c']
>>>al[l]

"here!

1 EmACHS o — AT R IR A RS RE Firoh 1 WA E, JR5 R PR ICER 2 H 3l
R BT MMr = BB HES .

(3) ] extend O 75 ¥ 7] LG — A~ Fh 8B 51 R B I 2 A< 3 & A, S0 51 R G &4~ JC
REMKUGE MBI AS) KRy Jam., #lan.

>>>a.extend(['red', 'blue'])
>>ra
[1, 2; 3.5 "a', B, 9 Tmed!, "Blig']

(4) XFPAF R AT INE (O FAE, SR B AINREEL PR, G,

>>>a=[1, 2, 3]

>>>b=['a', 'b', 'c']



+ nyhon%'ﬂi%ﬁ:bk)\.rw-llkl%"aé .

>>>atb
L, 2, 3, 'a’, 'b', 'c’]

3. A for...ini5EqEH TR
(1) f#H for...in i&a)n] DL A7 g i3 £ pigocxE ., #ilan.

>>> fruits= ['apple', 'banana', 'grape', 'orange']
>>> for fruit in fruits:

print (Fruit)

(2) ¥ for...in i) 5 enumerate O BRELLE & . 1l LIRS Z e R 19 F s Ai{E . )40,

>>> for i, v in emmerate (fruits) :

print (i, v)

0 apple
1 banana

2 grape
3 orange

(3) FIH for...in iBA] 5 range O R LE & .S MBI P EILE, Hln,

>>>for 1 in range (len(fruits)):
print (i, fruits[i])

0 agple
1 banana
2 grape
3 orange

4, BEIRPERTE
IREH|Wr— e R EB/AEIIR T, ] I in 20 not in iIZ25AF, flln,

>>> fruits= ["agple', 'banana', 'grape', 'orange']
>>> 'banana' in fruits

True

>>> 'apgple' not in fruits

False



FI2UR KR —HIER I

Al I %) R 1 indexO i MR IGCEFRBE —-DNICEFPITEN T IR,
{51 4

>>> fruits= ["'aple', 'banana', 'grape', 'orange']
>>> fruits.index ('grape=')
2

WSRIN RAFIEZ AN B EZ W OURK A EZIL BT K, n] U HI8E 25 45 19 5K 3 1 5
X FFTENEIAMA P E A A iR R SR B BARooR . Bilan.,

>>> fruits= ["aple', 'banana', 'grape', 'orange', 'banana']
>>>for i, fruit in emmerate (fraits) @
if fruit== "banana':

print (1, fruit)

1 banana
4 banana

B BN AT 5 (BN R RD MNP S R P B & TR SR BRIt E W
J7 8 s BRI A 4R

Python i& & #24f maxO Hl min O P~ 77 35 58 MBI 3 A 4% H e K AE 8 & /ME. , sum O
Jr L RERE X 31 K Py & LR A ATOR AL, il n,

>>> scores= [80, 20, 50, 10, 90, 30]
>>> max (scores)

90

>>>min (scores)

10

>>> sum(scores)

280

5. BERIIRTE
(1) ] popOTTLBEMIIR T REER — 1 T0 R VA SHERII R RIG — 10K . flin,

as>a=['al, b, et
>>> a.pop()

P

>>>a

['a', ']
WA LI BRiEE RS EMocR . fln,

=e>a=['al, bl "c!]

>>>a.pop(l)
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"'
>xra

al, fat]
(2) ] removeO) LN LI S HAREAMAHICEWZE 1 MooEE. #0,

>»>a=["a', 'b', 'c¢"]
>>> a.ranove ('b')
2>za

&, et
(3) WWRE —REEMNEFWITEILE, AT LEH clear O, Hln,

>>>a=['a', "b', 'c']
>>>a.clear()
>>> len(a)

0

6. Tl
(1) BT F 0 sort O J7 i . 7T LR 31 56 o B 76 38 5 4T HE I - BRIA 240 T+ I HE T
fi

>»>a=[3, 9, 6]
>>>a.sort()
s>ra

[3, 6, 9]
R A ENFHEY 0] LI3E € Z 8 reverse=True, #il40,

>>>a= [3,. 9, 6]
>>> a.sort (reverse= True)
>>>a

[9, 6, 3]
(2) {# ] Python 24t sorted O BREL AT LI XT3 Fe kAT Im i HEE . ) 4o

>>>a= [3, 9, 6]
>>>b= sorted(a)
>>>a

[3, 9, €]

>>>b

[3, & 9]



FI2IR REKL

. G A

A b T AR RS AT W, sorted O pRBGR (01— NHE Y 58 5% 10587 51 26 5 i AS 218 2R 3 36 19 T
RHEFINL Y . sortedO) AL SZHFE H S 8L reverse K48 & HE¥ 1977 [\ 2 7 b S 7 .
(3) WnRRW— A% B ) HEF , 0] LAfEFH reverseO) Jrik, f4n,

>>>a [1, 3, 2]
>>>a.reverse ()
>>>a

2, 3, 1]

M b SRS a] D % T s TR A 3 3 TR A oG 2R 0 A B ] 5 ok
7. EFFIE
Br— A ERTERESLS S T8 FAGRERE -1y ER, Han,

>>>a=[1, 2, 3]
>>»>b=a

>>>b

[1, 2, 3]
>>>b[1]=0
>>>a

[1, O, 3]

>>>b

(1, 0, 3]

1 g CHS ] WL AR 4 a Fl b 43 (0] [6] — 91 R BHE X313 b BB 2 FI313K a.
R SE I EAE M E H L T EZ BRI copyO Tk, BN,

>>>a=[1, 2, 3]
>>>b=a.copy()
>>>b

(1, 2, 3]
>>>b[1]=0
>>>b

(1, 0, 3]

>>>a

[, 2, 3]
i Al LU 5 R AT AL O BAE B RIIRPTHITK, Flan,

>>>a=[1, 2, 3]
>>>a% 2
(1, 2, 3, L, 2, 3]

8. ;A
7E Python i 5 it —Fp 53 RAHM O LI LR Rz e . FltfE 4 F 119 Ic
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= HAEE R ARE ek . Bk, AT DIESCH B R — A Rk, Zal# - IoodE
R, HZEH/NNES . UinocdH 7 XMz RAHE . flhn,

T

=
>>>a= (1, 2.5, 'abc")

>>>a[l]
2.5

O — AP F b LA L 7] LU ] Python & 5324509 tuple O %L, #illn,

»>ba=[1, 2.5, "ahc"]
>>>b=tuple(a)

>>>b
{1, 2.5 "ab=’)
%) 55
1. WA HGE — 3 A KB, vl DUEE PR,
2. REA —1%F fruits=|"apple's 'banana', 'grape's orange'|, IF-AF|F fruits 1
F1NITEN T I SN FRICE fruits[ 3| EZ

3. TE P . ( )2 IE#A 11, ( ) FEF IR AT,
A. B3R EIEA JOR AU AR R 9 BHE R T
B. — M AIRHAEZ)E . B EERBER.
C. — A EZE . EMKEZBEEM.
D. AJ L@ i FAniz FAT B R ook HEAREBUOCRE.
4., IBEHERET B orange TS IMBNF R KE SR 5 B peartdi AFIRIEHNSE 2 I~ 0 E,

FRK grape’ N B 3 A B
fruits= ['apple', 'banana', 'grape']
friants, ("orange')
fruits.
fruits. ("grape)
print (fruits)

5. W SE BRI B BRI — A K (R — A R ME SRR TR T R T
(A

soores— 15, 9.8, MW, 100 6.5, 8.5, 5.5, 7.5 6 9.5]

scores.sort ()

scores.pop ( )
scores.pop ( )
average=

print (round (average, 1))



B2 BT — BRI ‘
= Yo g

6. W ERIT i th I RTFALE T e WITRMER TR,

print (fruit, index)

7. F 4l B TR —BIHFNE 1 ARk haam S . R85 Wl th — Rk 18
RE. BREMTTER: NH 1 BBRTFIFRIRE BN 143 3, LEikE] 3 a9k 75
PR EHEN T — AR T m— R, F-RikAcs@k— kT . 5&a# Fi—
A roak A RE, FFHERENR T ZHILS?



[11] &t i i

LR % (Morse Code) fie i H T HEARE(F , A — AR A /R Wl %, 3X 2 —Fp A
i I 7 9 5 5 ACRS i o AS [R] Y HEZW I ok KA A ] 1 2 SCF R B F FIin ST 555, &
RETERAMERGSHE . EROSFES" VG2 W) IR —EREIHKES—”
(BE“WE”)

 13-1 SR AR FEI S & DR CFEE DRI A dot ) A dash(—)
FTn. TERMAT, — S R —F, — R 27—, B R R R E R 3 A4
“MHTRIC R, S A HE SR, K SOS 1R K AF S50 2« 0k 0 i R T v 0

®13-1 EHRIEBR(CFEEHD
T LS AT 5 FH HL S £ 5 FH LA 5 FAF R EH R

|
i
|
N =< | X E <
|
|

p il ol ol o e
i

2| | | | e |
I
I

=l ECAEOAR--A N Y-
|

bR T T R AR Sh SR ML BE LAKT O L & LB AR Ry pig S5 2 O AT R H
Bl an {8 AT 6 Kk SR i i R KT Sl S e O . 7 AT R SR RE SO — 7, SRR i fE
HF B E SRR &K AR L FE R WREAF B SOS, FEHR (KA IF . IEIR A S fEAK
HiE 1 AR S8 A 1 A 2R 8 B9 SR BT RS R AR B 1R 4

G5 — R B A — I 3] R L S R M

13 3355

Python i 5 #2152 8 (dict) 2088 28 8 ] A7 s (e GHE X9 %diE . 7E Python Shell
e AR S,




. I3 HE— s A @

=asoodes=—["A': ., "Bt Lt

{6 FH K H56 50 2 1 20 B B 0 0 4 A O L &% Al 808 22 (8] FHAE 5 4 B L BF — 2H B (E VT R
HE SRS E, R ET - FHREE K TWEA BN codes MFHMARF, %
HE X b 7 20K B R B L RS 26 T 9 & A R B A A 5 2 G Y R N B0 I A Rt

an SR Z AR\ S S ORRARE L AT DR S B get O J7 A K2 HL, 5 4n, A7 8175 &
codes H 52 FUEE 2 A AWI(E . o] IEEFH an FARHS

>>>codes.get ("A')

fdi FH getO Jr it . 8 0] L% E — D BRIA(E . HE U519 82 A 7ERT B & 0] 3% &
1 ERAE . B0 76 F AR 5 codes T B AT HEAFFFERE S A CRIEE . B e, & 1H
HE R Bl —A4 x 5, AT S T,

>>> codes.get ('C', ¥ ')

P T

b W 5 IR My e A 3R A s 30 S A v L gl R KR e A 1Y e ST a] {8 1 A e A B R T A
MEﬁ {5 B A0 S a0 e S0 F R s R g i Bk BR PRI F
(1) #EH/— 5 /R WS 5= HLEC P |
(2) i A—F XA F,
(3) f#H for...in JAMIE R ZE LI A F B F
(4) M\SF B e s BCRE A 57 B X0 7 1) B RS £ 5
(5) it — PHAFSH— D4

133 ) 2 12 fiff 7201

e A ol RS S I RUR S M RERE LR P 4 S TAE. X AR . 8 H
- L2 B 1) B 5 48 A7 TS R 3 oL B R A RO X R (8 T A R S SO R R N 11 HL S AT
TSR AR T

CRE@®

£ IDLE 3385 9 3T — 1 # 89 Python e & 0 . LA SR ET 15, py”1E M SO
AW S AR CHERARIAMWEE S ARG HE%E Python 1805,
(1) #ZMBE 13-1 #H AN /RETE S A E — 24 N codes 1Y F LA F



, nyhon%'ﬂi%ﬁ:)E,Uu‘]f-llkl%ﬁi& .

'MI:II__'; !Hi:l_.lr o L) 'r pr.v .l'
|Q|:|__ e '; RT.T .l' 'S':'...', . 'r’
'U':'..—', !vl:'l'-“_'l', !WT:l-__lr et T;

S S e
(2) i/ inputO pREZE WO P 55 A B9 — 4~ 30 m) F , FFIUAE ZZ it words HY,
words = input ("5 #j A — A 3L )
(3) f#H] for...in fE ¥ 8] & 3C4H] F 2 BUR A FHF
for s in words:
(4) MNFHAT i codes i BURE AN =%t B i L AS A7 5, 77 JUFE 7E # code T,
code= codes.get (s.upper (), s)

KR BLE H codes H Y HE 24 230 R KRS =4k, R DA B8 v B 250 s Bof o 2 il
HAKREFEMEY ., XBEMEHFFED upperO M FREHR I RE . 75, RED;
R Ei N e M a1 K U e N

(5) fith —PHEFSH— P24,

print (code, end= " ")

(6) UL B A TR NE/RIIBWEFRES B, WRBIFEF 13-1,
THEERF 13-1

codes = {lﬂl:'l'-_ LI =1 B N or.t_ 0 mMr.r_ 1

SEEer L TueRe - F fEted oL p Aoy
SRV W R Y B
M-, N'-LY, '0M- -, Pt L,
Q':'-—.—"', 'R':".—.", 'S M
PN A R N, AR, B
Y- -, - L)

words= input ("IF A — AL :)
for s in words:

code= codes.get (s.uoper (), s)
print (code, end=" ")

B TACHD G U7 I IR AT . SRR 2 AT AR )T . B A — 1 SR hello EATIIR  PAAT 45
RUF,



I3 E AT A
= Yo g

T 4 A —/A] 32 3 :hello

AR RSSO, TR 13-2 FE 13-3 #R AL SR Er e 18 R I BT
B4 FFR s 45 30 40 19 8088 I A B 2 A8 1 codes T . B BE 5 5% 6 0 SC B0 AR B4
7.
F 132 EREBREFIHS)
F1F S fF 5 FAF R ERS FAF LS A5 FHF i 5 7 5

g || e 3 . 6 = g 9 e
1 et 4 - 7 — s
2 ot 5 | e 8 —,

#1333 EREBBRGAFSHS)
T WS AT 5 FAF HL 5 5 FAF WL 5 1 5 FIF LS A 5

? — = ——— B e Y -
T B - i N ==
( — = y | ———— | $ e &

@ | .——.-. + =

i ROBD AU FRTORAETREE AR R BT E RIS kLS
B, kB GREELMELERNDY G,

134 ) 5~ il

£ Python i &5 o7, 7 S & — Fh s IR S A 2 2 LUBE AR N 09 77 O3 1Y 728 s
TR SEAE X, 3 2 08 W 0 H] A7 5 3%, (] DU B A 37 R AT B S5 B A O 2K
a2 B A T] LIS 3R 7 S5 R PO 2R A

1. €Y% 87508 7 8 5T %

(1) FH—XTKES (T A — =58, fln,

>>>d= {}
>>> len (d)
0

{5 1 1len O pREL AT DAFR B — /> B < B L B 81 T i 0 3R GRE XD 8. B b £
HI RS FHOTUTFHRAKER O,
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(2) fEQ @R, /T AR R c=E. Fan,

>>>d= {"name": VN ', 'age':12, 'height':156, 'weight':40.6}
>>> len(d)
4

TUEFFICIRET 4 MU R, SR ME S0k, B0 IuR 2 — X H 8 5 7 ba i 8
{6, 52 6 45 6f Ron (5 R A R Eis 26 2L
(3) *FHArga [ e |"rE, A vin 7l xR . fln,

>>>print (d[ 'name'])

7N B

GUCRGEH T F M AR 2 ) 3R E . Bilhn.

>>>print (d[ 'score'])
Tracshack (most recent call last):
File "<pyshell# 28> ", line 1, in<module>
print (d[ 'score'])
KeyFrror: 'score'

(4) HHFHEY getOFEMLIZ 2R FHRPH IR, YU L AT ER,
W3R Bl — 25 {E, 3 IR [ get O 7 ik it i € B BRIAE . B,

>>>print (d.get ("score') )
None

>>> print (d.get ("scare', 0))
0

2, [EFHPRMMEBLTE
i A 2 | = Oou R ERYE R F B A oo R . Bilan.,

>>>d["score']= 90
>>> print (d.get ('score') )
90

EF TR ERAERT, iR A Efr e, M & B E M E. #lin,

>>>d['age']=10
>>>print (d['age’])
10

3. {EH for...in iIBAIB A FH
(1) i HFHH) keysO FFEFIR—PFHmA A 8, 455 for...in i) 0] L [ 5



. F13W BT —F s @

WM& L FOCEME. Flun,

>>>d= {"name':"/NBH ', 'age':12, 'height':156, 'weight':40.6}
>>> for k in d.keys() =
print (k, d[k])

weight
age

name

height

(2) HFHFHW valuesO TEFR— N FHB A HE,.HFH 4 E for...in B4 0] Lk
FHAEAME ., Fan.

>>>d= {"name':"/NBH ', 'age':12, 'height':156, 'weight':40.6}
>>>for v in d.values () :

print (v)

40.6
12
/|~ BH
156

(3) [ itemsO T EFR—PFHA KT A IR (BEX) ., H5E for...in i5HA) 0]
V) 3k D& A A (E ., i,

>>>d= {"name':"/NBH ', 'age':12, 'height':156, 'weight':40.6}
>>>Tork, vind.itams() :

print (k, v)

weight 40.6
age 12
name /| BH

height 156

P N ISE TR EAE P e Y e i R € oy Waet e L 4108
4. MBERFHEITE
i F Python i&55 19 del iBA)n] LI B 4o, #hn.

>>>d= {'name': N ', 'age':12}
>>>del d['age']

>>>d

{"name’: /B '}
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i AT L T del i /0] B3 M BR 2 S 8 2 NAAFARIE SR . il

>>>del d
>>>d
Tracsback (most recent call last):
File "<pyshell# 23> ", line 1, in< module>
d
NameError: name 'd' 1s not defined

A8 GMdel ZFFFEEZTAANAGTRBE, R ABAFRERFEL S
d, FarEaT T L RTLHHIR,

MEBEEFHAFA LR A MR FH A &, 7] DI FH Y clear () Fr ik,
{5 4an ,

>>>d= {"name':"NBH ', 'age':12}
>>>d.clear()

>>>d
{}

1. F#(dict) 2L (19T 2 A7 T B BE 1 3% .
2. T H T DA% 4 i fn] F L p g G &

3. 7 Fmffikr,( ) & IE A1 ( )RR IR .

A. i lenO R AT PLFREL— 4> L B,

B. — /M EZE AR ILER T .

C. FHPRETILE ELIFHESIM,

D. A DL A i BE I R L HE AR B MOCERE.
1. THEERF . LHMBRFH AP H L 5/ 7 e WILE.

fruits= {'apple':5, 'banana':8, 'grape':2, 'orange':9}
temp= []

for

if
tamp.append (fruit)

for key in tamp:
del

print (fruits)

—

5. THIEERT . TR A — DI T AR G & A TR B R B, T A



F13I  HTHT— B
& Ll

J g A F R R MR, (3R . AR FHR/NE)

words = input ("1 A — 3 XA T2 )
d=

for letter in words:
letter=
if letter.isalpha():
= ]

letters= sorted( )
for letter in letters:

print (letter, )
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6174 BIFBRRNER¥ X FEFEERT 149 ELIN. XK I EEFE/RER,
HAW AT,

EER— AN EBERU DB FARIESHED I 4 NEF i KB/ HES) B — A
KA i /B K HES B — A/ BB, BRI B — 1 22EH, 2R XX ZEE
HArmmm LR . 28G5 TREZR S 6174,

f5i) G, XF B % 8848 FHL AT AR Ha A RN R,

HHEBOR KL . ¥ 8848 19 4 B4 AR B /NHED 4 il — A~ s K%k 8884,

HHERUNEL . #8848 1Y 4 B4 /NI K HED 4 1l — A fe 7Nk 4888,

SKECGEAE . KRB E /N E B 218 3996.

BE AR, RN EEREE Fd P RTINS R R 9963 —3699=16264,
6642—2466=4176,7641—1467=6174,

3t A W Z )G 90K B AL 8848 EH# Sy 6174 XA R EF , IF H Ak SL et 25
—H &2 6174,

HRE - TR . RIEREE RRER.

Gad) 5155

FEFE PRI, Y g & 2= Rl Gl E R B TR &, & 2P RAE T B ik i B,
W —NREMESZEE ARG T IR — PSS, R ED PRSI R 42 A 1] LA
MBS R N E AN FAES  HR B FESE R T, R, AT, &P d 0.

T X 4 2 36 UE R 3 5 R R SRR X AN A 55 o AR B8 L R D0 5 A L AT 43 A R N B R
BESEE B 3 NFIES. Hd, BRERXA TSR B R 2. X0 LR 7 1
IR UK B BUNEGX 3 NN FAE S . IR &N TAE S 2 — 1 RPIR 4SS
¥4, o] LAAd FH D) e 45 4 P R 3R s 1 14-1 Fos .

SRR ENTTESELEERE, 1 TSR — DR, gE9% B it 17
Wit RS A, SoEe B S R AR




o LR PR HiE X @

FEREF

| | l
i A BLT il & PRLI1F] 22 i

| I
I3 R N HUINVER

14-1 WiFFESFRERDGEEHE

(1) FRIFEE, fEX B S0 F i A B AR S8 Pl a6 2 A i —

AR FR AN B R R X R ES A,

SRS I 3 3 L R R R AR e B T B AR e A s BN ?

R A B BECR 7 AR . SBR[
E 14-2,

(2) M ABFBH., bR ERRYEmA 4 EF
ASEEMBEIEE.” L P @A — B,

(3) K B R, B TR T ™ A 199 38 5 L 25 4t / Ry /
RAM A fEA5E 2 HE SR, TSI O3 * '
PR ARG AR BRI QFIWHZ S K R N
4; QAW 4 MBFREZEMHE, ZERREE @iy iesesnsE
WL 14-3,

(1) BFAZFHEAESR, XERFINZORES, B RS E R /R BR800 1728 iR
e . 2B AT 6174, . F LS BE PR TS B 5t 2 5w, B8
H 3 AN /NP RS B 43 R B B ORI S f BN B, O B 1T 1 IR
= A EE R & A R RE IR S R B . B AR L 144,

=K E M

1
/ e/
|

B 143 KABFERTEE B 14-4 R TmERFIEE



P)’fhﬂﬂéif'f;f— % 4% ANE|A LA A2

(5) SHRBUFHB, EABHUG — 58 B L 0BT S R IR — A9
. BT B A K BRI O e i

(6) HAKURIER K5 051 3 v 9 7 22 32 B R HE 1), PO 48 M 4 8 T — A Bk
%

(7) BUNSHESR , 45 30551 3 v (1 8 22 4 IR THIE HE D), BN A B 4 R — A B
OF

143 ) T Fi fiff il

£ B St R AT R |, 228 KA 7 AR SR L et AR f 50 Uk 205 R 1
WAL 55 o0 % 2 A/ DR DhRERR IR, B AR DN RE B — , 5 T 9w P2 S5 3L .

£ Python i 5 ", i i B & A 22 SR BOK 52 35 26 70 H ok 19 &1 D RERC R

i 14-5 s AR A 2 R EURT , DL def RHES def TG (SH) :
YER—ATHIF IR . 75 def RBEF MR AL ZHE — 4= T e i
WG ERRA R EE X RES 185, ERFES T . i
RERBNSE . WRAZNIZSH HES R NRAT mi4s gevmsmississ
B2 NS S ARz BT,

£ B 5 Z e Bl —17 2 sk BUA R 57 . ek U TR 9 ACRS AR X def 3 ) ) A3 4 o 4 A28
. PRBUAR T B ny BiRThaE . e BUAR )5 —17, Al return S8 53 [A] —
AE R B2 12 ek B R 3 A 5 AR AN T R [, T AT LA

H € CPREUE . Z J5 58 1T LI% Python 5 5 & 4L A9 s B —REAE R P TR R

\'1 . . .
',
b
", o
-

£ IDLE A 8Eh T H — D H ) Python i a5 @ 0 JER TR %S Python LS,

1. TMEEFEREThEE

A FRF mainORE L E 142 IR K 45 RS . 78 sk 80U s H
ABCF RN ET R AR e S T RE B

# EEFF
def main() :
r=input ("THRTA AL BT A MR A EC:)
if check(n):
blackhole (n)
else:
print ("M A BN EAGTE")

fE EEACHS G def BT EIE— 208 main FIRBLIZREATESH Wi
AR [ME

fE mainO pRA PR EUA T . 05 R PSR S BRHS . Ho A U7 BER i
Python 55 1Y inputO BRECRZEL . A E main O bR ZL A L2 6B 98 5E 18 , Jo b H AR 09 &



F14PR ST EE H i X e K

RS A R R SR AR e A A A R PR . iR R R A SR A A LB B A TR, H
B B2 B 2= PR R . sl R oK R R [ E Y E .

o ) B - A B FAE PR B check O AR, PRELZSBCH n, 3R [MHE B E A True, #7217 i #2
e i o A B AR He i . HE PR AL check O BYACAS N T .

# I B =
def check(n) :
return Tre

PRI AR A H LU AE R blackhole O , BELZEH n, AT IR [ml{H , (H7E R £
i H AT R A B R P A E B X B, BERRER blackhole O RUIUAS N F .

# R AR
def blackhole(n) :

print (n)

2, P main () R Z B H MK #6119 6 I 50 pK 20 check () Fl 2 i 728 i pR %X
blackhole OB SR/ Z Y . AFERTF ALNDTREE R FERZFHHE,

$BFAD

3E name =="'" main

main ()

¥ g S iR AR LB R 6174, py”fE M X AR FF I AR it & b . R R
BT  PATERANT .

>>>========RESTART: C:\YF RIF 6174.py========
WA 4T A 58 2 R BB 21234
1234

LR FHAT R mainO sREET, S inputO sRECEICH P A LS 1234, 8k f5 i@ 1
check O) PRELIY KL , -3 A balckhole O pREL B2 1234 Fy th B PR |, X R 7
JrR B iR 2k .

2. SkIRAG & AR 3R B I BE

e B 14-3 iR IR E RS check O BRE AL , &I B A B F 2B Bk,

4 A6 00 K
def check(n):
if not n.ismmeric():
return False
elif len(n) !'= 4:
return False
elif n==n[0] * 4:



nyhon%'ﬁi G0 4% AANTTEIA T8

return False
else:
returmn True

AT I R B, A O — A AR R AT U, AT AR E

A AL BT A 58 2 A [R] B B 212360
WARBEA G

B AR L8 AT DLXT HiAth — 2o L e AT Ik . ) dn . — 4> 3 8. ol — A4 4 f 52 2 A [E]
I H — A 4 fEA T B R, 555,

3. SMERTHERA I EE

Fie BB 14-4 iR BRESE blackhole ) pR %M fC S , 52 1 2 R A5 # T fE

# SR A2 i
def blackhole (n) :
print (“ZE#E R )
whilen!="6174":
a=list (n)
b=max mmber (a)
c=min mmber (a)
r=str{ —c)
print ('%$s —-%s=%3"'% (b, c, n))
print ("L 1)

£ blackhole() PR £ 7, 73 fift 05 B2 5 19 Iy GE ] DL A Python i 5 B9 list () pR Bk
L. EBMANBTF(FRAP)OMEER 1T TR, FHABE—FFIIER K
B L ListO pRECAT LUK — DM F AR ER . B IFAAERNERTBH—1ICEK.

A T ik blackhole () ¥R 8 GE 8 T-4E . BCK B A1 B/ 80X P A 458 3 BE oK 0 max _
number () 1 min_numberO) 45 5 {05, XF 2% 8848 #EiT M BAEM 5 — IR & 7641 —
1467=6174, A 1 , BORZCR BUNEGX AR H B BE R E 53 51 LA 7641 H1 1467 1E 4 [5 € /Y
iR [BE L 3 A A RS AN

# BUK 3K
def max number (a) :
returm 7641l

# HU/ER
def min mumber (a) :
retum 1467

Z I, AT LA R R R T AR R . S8R PITERW T,



. FL4R ¥ H i X e K @

HHA 48T A 58 2 AH [R] A 3 %4 -8848
AR Wt A2 -

7641 — 1467= 6174

AR i 5 T

4. LI K B4R R F0 B/ B4R B 1 Th BE
1E X B %5 5 BE sR B max_numberO) Fl min_numberO) B ACHS L 5 B 5 51 22 4 K% e vl T
FFHEB J5 3 5 U — A KB — /B X A sR B SE RS an

# BUK$L

def max mumber (a) :
a.sort (reverse= True)
mm= int (' '.join(a))

retiom mm

# BU/NEL

def min nuber (a) :
a.sort ()
mm= int (''.join(a))

Tretinm mm

FAFER Y join O J7 35 Al LULEE H — 47 BB AE 7 B ot B — - 9 R & A o R 4%
W—PFAH, XPHTEERINRFPIE T ICRBRFAFHRLDR,

ZBIUEREH FRBRANEFRETE., 2TREFE . 6B 8848 X X1
P e AT I PRATES RN E

>>>========RESTART: C:\¥{F B 6174.py-=======
A 4R A 58 2 IR A B K <8848
ARt R

8684 — 4888= 399¢
9963 - 3699= 6264
o642 — 2466= 41760
7641 - 1467= 6174

AR P 45 TR



B e s

144 ) HE LK%

TR E R — RS AT &, 285K 7 i i i B AR 3% I RE X 4
TRy PR, B HGE 7 2 e 6 ok 3 &2 (o 1 el 2 B 0 Sr i Th e B, X RE Y i i T AR
RSB, ERREREFNE RE R S R 4E i S5 R R
R . fEff ] Python a2 i, BT GEAR B9 B 3B 08—~ B 28 SC ek &, 33X 7 19 eR BUH
Python i 5 i printO) .input() ,round O Z5 Rk —FERE EE R PP | A [

1. RERIE X FE A

FESG 6 PROC T R ZCME FH B9 BRFR b LA TH ALK 28 Lh sR 2, H 22 008 pR 2509 {88 J7 4 B
A, FEARPNRE B C T Z0 257 € UI6e 9 R EL AR AT PLR 2K L, 3L 2 3% 75
EHCDHETIL.XTFEACKITHET AT, FTHLSES — D “FEEHEITH”
PRECH B, A 40 B E R BRI AE G R . XA SRR RE T AL AR 9L SC B R] A R L ER SE B
FHRE—1TNERF,

(D BEEZEHRE., Hlan.8 32— apple T HLeR % . £ Python Shell & H i A
A,

>>>def Juicer():
Jjuice= list ('apple’)
return juice

1EH defl FH4]5E X juicerO) BRI & A 1E /N E S 3 E BB S 80, F 47 H apple /&
T 42 HCAE PR g A B R O X A PRV [ Y K T S “SE R

>>> glass— juicer()
>>>print (glass)
[|a|_, Tp|’ Tij 'I'l'l'r le!]

e F i E XY juicer O PRAEIRT AT ER AL S5, H EAE R4 juicer TN I
— X /NESEIAT, BT R A S8 R R E AR s E B e R E AR
15, B apple#t il 'orange', IX FF R & A RIE Y

(2) AZH %, Flan, 5 A e 2 — 8 H T PLeR AL .

>>>def Juicer (fruit) :
Juice= list (fruit)
return juice

FE5E X juicerO) PR . TE/NFE S NI E T — 124 A fruit S, X FEALE A H X 1> R
FOF L 2k mT DL AAS [B] g 7K 28 - AT A5 BAS [R] A SR 0

>>>glass= Juicer ('orange"')



LR 8K R H i X e K

>>> print (glass)

= . st Bl BeolR . SR Tk
let, e, “aty ot aqy el

FEVE H] juicer O PR ¥ 'orangeVE N S BU{E , PRBCKF & [B1 — PR 877, X >R H
B —Z 80 a0 A8 T )RS ik sSURCAnEE) BB 43X 1~ R B EE G s I R
(3) ZAZERE, B, F A e —ARE s InAS [®) 2 BR BT PR 5L,

>>>def juicer (fruit, taste):
Jjuice= list (fruit)
Juice.extend (taste)
retum juice

1EE X juicerO) pREIFTIR E T fruit fl taste M PNZEE . RIFLE S0 . 7608 iZ R
Bt T ZIRAAEN S8, TR IR R EE S

>>>glass= juicer ('orange', 'sugar')
>>> print (glass)

= sl Rl Bk SR 8 .. TN FT . Ean
ety ety SETe Rty e Mato el S dgleitiaty St

FEVE H juicer O pR LT . B orange Ml 'sugartE 7 S B oA EGR [0 — 4 IsE 988 0 .
(1) ZEABMNEBREL, R T I EME A 28 VL ek Bt al DLk € — % H
i 1 R 4 76 v FH eR B i nT DA R X 28K,

>>>def juicer (fruit, taste= "sugar'):
Jjuice= list (fruit)
Juice.extend (taste)
retum juice

FE5E X juicerO) BRI . Z AT 15 taste W) ERIAH 158 A 'sugar', FE I H juicer () R %L
W, AR taste Z2EUH , Python i 238 'sugarfZ B 4h taste ZH T H .

>>>glass= Juicer ('apple')
>>> print (glass)

I FEI -0 BJ0_ 0 N, =K. ¥T=0h, ok
faty ety Sply MY Sty Iste Inds digte TRl et

£ H juicer O RS apple B2 L 25 fruit 20, 1 taste ZE0H FH EX A {H 'sugar', PR
FOR 8] 19 2 — AR b i SE R T

IR AE P juicer O BRELET A taste ZE M —ME. B A ZS B RRIMNMEB A & &
fEH.

W

>>>glass= Jjuicer ('aple', 'chocolate')
>>>print (glass)

151 T 1 T ¥ L Lo LI L= | 1-~1 T~ T~ 1T L L | T+ 1
]:aj' pf p!lfefcfhl OJ" c.i' DflfaFtFe]
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£ A juicer O pREUHT s B apple$t i 25 fruit 30, ¥ chocolate 32 L 45 taste 5. PR
BOR 5 & B A9 02— AR 35 5 TR SE SR .
. AR B, e R ARI AP EAARIEE T R, A2 XA

e T EY R SRy T s SN |

2. TERIERLE

Ar i 1 AVE 3, B A & i nl IS R, o e /e e i &,

1) i H /i As

fER B AP al N TR R R AR, HEEfER A F A .

>>>def add(a, b):
s—atb

retum s

fE BT E LI addO BB, QI T — N2 s, BER— DR, HRETE R & fi
H o AR P 7 R 2 SMeE XA AR, 2 ikt AR 44 R XY RR IR

>>> print (s)
Tracshack (most recent call last):
File "<pyshell# 4> ", line 1, in<Kmodule>
print (s)
NameError: name 's' is not defined

PRI 1 2 B0 S JRy vl A o 7 pR R0 HH I 25 B T~ BAR O EL, HRETE sREUIR P 6 1 .
2) e R
ERBZRENEREERERE, EXEEMMUS PG,

>>»>5=0
>>>def add(a, b):
s—atb

retum s

£ LA E add ORBZIHNIET 1M EE s. EE—T2eRTaE. HERN O,
BN AE addORBTPHAET I TRE s. B 1R TE, HENERE a Ml b ZH,

>>>print (add (1, 2))
3

>>>print (s)

0

TEE R add(1. 2) 5, SEERBEF KRB ST w a.b Z R 3. FKEL Z =
s AERREMIREIE, (B2 EITENZRE s BER, &t A 0, BRIk W, addO EE A



FLAR ¥R

1 v M 2K @
. &

KR s 2P RETR.MERZINTRE s B—1P2RTE., HERRFEL. HEE
TG BA—FE
MR EALERE P4 /AE &, 0] I#E [ global i5/A) 7 .

>>>5=0

>>>def add(a, b):
glcbal s
s=atb

rehnm s

1 FmACAS o, 8 global S8~ 75 B AR &/ s 94 R 78 &t . 24 78 ok B Al i I {E )
@i s i, Python $AFA| & /AR M2 EH 2R TR s,

>>>print (add(1, 2))
3

>>>print (s)

5

T2 H s 7€ addO WP B o 2 /A2, B AE R H %L add(1, 2)2Z )5, 81T
BN s ROME A 5 B2 3. A2 0,

UL bR T ERECR &/ E N Tk B LR g, ARG, 7ER
b R AR AR 405 A8 i L A% T T B DR 2R A PR AR T Lt BB TAE B dn 2R A
S | T 22 4

3. REREEIFE A

BE—AREh ERS B R T B 56, R 7 R R e B0 3 5 37 .

1) #E47J0 BR 3% V5 8 FH i) 52 56

I T80 K 7 7 TG PR 3B 5 8 F L 7] BE e AN 45 i 3 i hello, 7€ Python Shell % F1 H 5 A0
NACHD X R gk B8 — > say_helloO BB EEREUE TP REM T IZEEH S .

>>>def say hello():
print ('hello')
say hello()

ZEH VI say_helloO) BREL, gL = A JCPR & 578 A .

>>>say hello()
hello
hello

EE. il Tk, Thi T Ctul +C 44 4, & #F #47 Shell > Interrupt
Execution ¥ #4444,



nyhon%'ﬂi Yo 41 MANEIALE B .

2) BB IHA &M

FEAE i 13 7 =X 08 FH pR BT, — 8 B B H 20k K, & W gk & i A G BR 3 15
e H .

ek L 9 say_helloO pREL, ik B % 38 E 501 hello X515 1E AR F .

>>>def say hello(i):
if i==0:returm
print ('hello")
say hello(i-1)

i BE: XA A say_helloO) 2w SHEFLARK T Z I HEARY 1288 T0, ¥ T
T iA08.382%EiE AR,
PE R say_helloO PRE B A S A THEEIFEHE T . #0454 3 4 hello,

>>>say hello(3)
hello
hello
hello

TE 4 P2 T 354 T 38 3 pR 8, 0 & B3 0038 R A L o8 2 (el 4% nY 2 98 AT . 40 2R
2 e B g 3% V5 PR B 55 0 IR G s IH Xk SR Rt B PR R ]

L > Hir
Zg X X K

1. £ PR . ( ) SE IE A AT . ( )RR .
A, — 1 HREATUAZI S &S B HE S k.
B. — 1 EREAI LA return i50] 0] IESRH .
C. EREINHEHERZ RN .7 ZEH global 14875,
D. 7EPREUNEP AN B A8 i Al n] DL AE pRECAR IR .
2. B SCER I . LI R % FE R A R

def circle(r):
d=ramd(3.14% r* 2, 2)
s=ramd(3.14% r* r, 2)
return ( )

( )=circle(3)
print (d, s)

3. HEHFEN . LR MAAZEMIER.

import math



SR 3T IR — H E XK

4. WEERF T SIE R 1~100 AR R .




FAFE (ASCIT Art) & —F i B HLaE & E 9 F 47 (B ASCIT F45F) 21 5% 114 & i , 7]
Pl BRTEEENCARES, pln, —&EganfIH>++CGREH,

E B K X % 0 g 1 L 52 PR T B 28 1 28 4 B8 49 11 R — FPEE B AT e 2R
Fk X B Z T BBS, RIEHI0 K 45 0 7 5k, BEE MG HR & B, 47 i 1
KL R AWE AL & Fh S SCAH R A H A Unicode /T E M) Z 8 HIE R T4 2 B
MWEAEX, XEITIHRESEN AT E,

] B 114 4 i R S A B T R A TR Y R SRR A TR B A B A R
MR AN T RIVE AR . 5 2% i 24 38 # A 5 AS 5] 8014 2 09 477408 1A i
EAE R S B M i AR R R .

EXANRE T KN ERS — R AR TR R EHE—1 Hello
Kitty 8 F R 5 i 74 |, SR i 15-1 B,

15-1 Hello Kitty = #F B

2D M

el FHRR K5 A2 0 R e e Ry 5 4+ 181 5 S0 2 6 IR B R K B TR L SR I 4B A R K B
E MR ZF TN B A [R] BH RS 2 BE ) ASCIT #4677, i A4 5“MNHQ $ OC27>1. —;.7
AT 0T LLE RS0 8 AR AR A, f itk 2 B A R R RS R .




. SFIOUR  PElAGAE 7 AT m—AL P it

A R H i RGB 858, il i X0 (R) V84 (G) L B (B) =/ 91 f0, 3 1 11 75 1k LA
REMHEZEPENRERSSFEMBIE ., KRR XA B HER . 0~255
RRFMMRRSWBEEE, A@ R 255. 26080, BEGRGEBRKERSG. THT

1A X ER & MR RN RGB K EAH.
gray=r X0.299+g X0. 587+56X0. 114

TEX A Z Pl (8 H Pillow BR Ak 38 55 2 0 B A% 5% 46 nld K BB HL PN 3 5 4 i
R LR AR, BT EE& NS a5, Pillow Fid 52 48 78 5 B4 K/ A il 40
& 1 L R B SR 2 Ul RE

FIH Pillow EIMZPE GIVE 75 1, 7] DL b dn 2058,

(1) MAS Hb i B SO R 20 & B %

(2) B e E B N 555 m R SE R SFR /N

(3) Kq R 5 A /0N B 1% e A X A e oy R R R

(4) A3 K B R & AR 3R a5 1 0K BE B A B 2 A 1l 258

(5) 35S B - AF 1m0 B8 A7 0 B — A SO S

153 /}‘Ilﬂu_l_l

129 5 R R FE O 40 I R e Z 0. 75 2 7E B & TR LT %226 Pillow B R AL 3
FE (B . FTHF—4~ emd w54 478 H .8 H pip fiF 2 %% Pillow FE.FAMW T a4 .

C:\>pip3 install pillow

SR Z1, 8L 0T LU Pillow FEZ 3 #| Python 45, WRZRSBEHMRER L,
AP EECHI R A B Python 58 = 7R, 5= 2] WNfaf % 3¢ Python AR,
TE 2N %% Pillow FEZJ& 8] LA 85 96 5 il VE =47 I A FR P T

YY"

f£ IDLE #5547 H — 1% 1) Python w48 & 1 . LI 47 . py”1E N X4 24
B2 AR SR AFRIA MRS AR R %S Python AU,

XANFERFH FEEF mainO BRECH K EAE 5 F4F getcharO PRELAH . 7 mainO)
PR, S IS G RS 3 R /N LB 35 BCK B PRLR AR AR R A Y K AR AR B A
oA EE . BRI T .

(1) 5 A Pillow JEH) Image ¥, Pillow JER ALK T H TR G A F I e He,
FE XA ) T Al B P A Image BB, F & . 7E Python 3 ' Pillow JE ) 24
=PIl

fram PTL import Image

(2) B8 FRF mainO BRE R G X FTH Hello Kitty B AT T,



@ nyhon%'ﬂi Yo 41 AANNEIALE R

def main():
img name= 'hellokitty.jpg’
img= Tmage.qgpen (img_name)

H , Image. openO 77 3 I T3 146 7€ gt 42 9 BRSO IF R ] — 4R 4, X B
AT J5 {8 BT PRAL P A il — 4~ hellokitty. jpg Pl & SCIF TR 2 =4 B #2 Jy SO B fe H ¢
ARG NGB0t a] LUK BRSO 7 oAl B S A . 72 38 ] Tmage. open () J7 ¥ I 46 5€ 1E
iffi 1 SCAF e A2 RO AT

(3) WBR ARG 2 55 m R S5 RN ik — R — T, XH
B A 1 19 RST R E R TE 80 DN FEAT L 48 NFEAT . W T AR B AT 1 R 28 B A SCAS G
T8 e 2 ) 245 00 0 S R AF R R L AT Z B — E R AT TR EE R X A B E B R T AT [a] BE
Ko AT ) = PE B2, R R O/ dn R

width, height= 80, 48
img= img.resize ((width, height))

Hr BRI resizeO) 77 58 i 48 7€ 19 T8 BE RIS B 2 808 B 8 2 R 0 K/, IR 3R 9]
— AN REEFEHHEER., FEZTAEEREHCAERNSH . OREELEREMNSES
BURAE— X /INES .

(4) K /N A4 o I B RS AR I R

img= img.convert ('L")

Horp B convertO) J7 ¥kl o 45 22 19 30 6% =0 S 80U i — A MR 19 B B =L 3
iR o] — R e i E SR . BER S8 T ioE G E R &R0, g LR
K EE R, RGBE /R ERBER, CMYK'%E /R i UEMR 5 .

T Image X %1 open() . resize () . convert () J5 iR [0 f%) #5 2 A1 [R] 28 &Y 114 B 44 %)
%, 0] 8 XS 208 0 B R ERERE — TR e . ¥ B LT UM Ran .

img= Trage.cpen (imy_name) .resize ((width, height)) .convert ('L')

(5) MY K EEBREMMER K EE AR F A, R H— A EJE 451, 3 18
A N EBF R0 BUS & 2 00K B % K BEE X R B R 45 . ERE oy
g A AT,

text=""

for y in range (height) :
for % in range (width) :



. SFIOUR  PElAGAE 7 AT —AL H P it

text+ = getchar (img.getpixel ((%, v)))
text+="\n"

Horh R 1Y getpixel O J7 Bl 18 1Y x Ml y AL b i UM AL B R E Bl
B .HTELKEBREE A IKERG A X EFEREEMENKEE, FELXHTEE
SREEFHCH KRR 220, FIHE x By AR 7E— X/ MES .

£ AR, getchrO BREH FIE— 1 IKEEEE I —1FF ELEBROOIENA.

(6) fieJom ¥ A4 1 B A7 i 2 — > XA SR

WG K BB e 15 B i F AT A A AT Bf AR text W, TERSHRLSE R 5 E X F 4T
B text PHORIAS A — A SCA SRR, 705588 28 il A0 R0,

fo= gpen('hellokitty.txt', 'w')
fo.write (text)
fo.close()

HA, openO T AR 545 € B9 3L 4 B — 4> 0] 5 19 XA SO, FF 3R (8] — A4 SO 42 5
writeO 77 EH TR ENFA R ERTFHARTE A XA TS AR coseO) 75
RE SCAS SCAF R A

(7) BIE getcharO) &L, 7ERF PR 3R A9 K (ELFE #8087 49 I ORe I {EL/N T 128
W o '@ 745 2R R K R T 128 3 70 Hl S A F 4T Rom X HE 45 8 i 777 @
FIZE A8 H B E 47 1 . getchar O pRELAYSEIACHS 40 F

def getchar (gray) =
retum '@' if gray 128 else ' '

(8) 7EFRF A i main() pREL .

if name =="' mAain

main ()

Hirr, 45X 4> Python X4 /4T B, Python iI5E 5 WA &2 name_ [{EHM 2
' main__", X B if B8]0 R A BE2 T mainO BRAEL, 1R IX S Python SCH DIFRE HR
ERX AR B FAEBARY. FiL B XBEEIBRFHAD, X2 Python
wE M — 2%, RATE~F AT,

(9 F RGBSR AFFENRFRS T8, R FIFREF 15-1.

TBERF 15-1

fram PTL import Tmage

tFERF
def main():



@* P)’JL'hUnaﬁ‘}"’;f. % % AANBATLE &

FITIF R A AR R B 8 0 MK B R

img name= 'hellokitty.jpg"

width, height= 80, 48

img= Image.open (img_name) .resize( (width, height)) .convert ('L")

HHEREBINBREANKEERBRAY—1F/
text=""
for y in range (height) :

for ® in range (width) :

text+ = getchar (img.getpixel ((x, v)))
text+="\n"

# B 45 DR A7 B — A XA S
fo=ogpen('hellokitty.txt", 'w')
fo.write (text)

fo.close()

#4518 R K BE R e e AT

def getchar (gray) :
retum '@ " if gra 128 else ' !

+EFAO

3 name ==" 1main

main()

BEAEEEZSH R AT REF . BEEZBFREEBRXR TER -T2 A
hellokitty. txt i 3CA X4, Hic 3 AR AF 3T H XA CA SCHF . 8 REF 2 2 ¥ A= i
HelloKitty ZE4F ), 08 WK 15-2(a) ,

T BABRAFAHOR I THFRE/FH 15 R/ THES/FH 3. py”,

8 BB S NFHMEAYAERELERZLRARG,“MNHQS$ OC?7>1.-;. "2 —4%

Fr £
B RWEFGRIAREZRGFHFI, B 2556 ARBEMAEX 16 ANFHELNE
XA BT HD IIFWERAEBEAZE., ¥ getchar() FE A5 H 4 T .

R IR BE (R3S 4 AT
ascii chars= list ("MNHQSOC? 7> !:- ;. ")
def getchar (gray) :

unit= 256/len (ascii chars)

return ascii chars[int (gray//unit) ]

B ZE . EREiTEF . FEERMFZAmEE R E G — (LA 15-2(b)), I



SFIOUR PG 7 AT il —4 FH P Gt

b o 8 AT DUAG B A I T R i BE (R AN . S BRI R 200, Fa BE A 120) L 3X BE AT Y
b R S H A (A 15-2(c)) . B[R] B A2 B0 5247 1t B K, 7 L AE ) 4% o) W 2% A T JF
FAF SO IR s 4 /D B RE S A E B A AT Ok .

(a) (b) (c)
B 152 ARYRBFEH

Bl

154 5 FH FE i

Python tt X5 EE W REFRIER . WEW & Web HEZE | X 2% € Hr | 5 2% P 25 48 B B Ak
g1 8 BE E B nT AL L R AR SO AR B B AR TR S A PLERSE 2 L B AR RS 4 B
F. WRGFEZHAENIRATEACELZER T, AT Z M Python # X4 2 K 1Y
FIFE L BERT LA I LW 8] A REPR UERR Fy i f . T 4 43 — 2 Python % H A9 Fx o JE F0
B=TFE,

1. E&4EE Pillow

Pillow [#1#4 &b 38 % i PIL(Python Imaging Library) & % J& i 3 . ¥4 5% K 1 & % ab
HLI) HE M fa] B 5 HI B APL. Pillow J& SCH5 AR 2 BSOS 30, A 50 K 9 R AL BRRE )
FEURFEERBRER BB BR A8 3 DL K A 1Y BSR4 B S5, v DL R e e EI R
LB a1 A R R 39 RS | 25 AR TS K BR &5

Pillow #% B X . https://pillow. readthedocs. io/en/5. 2. x/ .,

2. E & E® E Matplotlib

Matplotlib #/&2—1~H John Hunter FH &1, HEZH —4EEIE T Python 3, &
FIFT Python FHEEITHE AR Numeric & Numarray, v & T 52 Matlab 5[ pR %,
FHR A B PR A RS = & 19 4B . Matplotlib A DL 22 il Z #0E X EDE , £2
15 538 1 2 B B 7 B9 0O TR DL B iR 25 26 PR A 5 T DA HE 3 T 488 M e ] RDIE 1) 4% o
P, 2 i 28 Y 36 OHLAR AR R NSE s B RS AR 4 M S i — 4 TeX HERftan
2 AT DL SE M s ETIE 9 K2 3K, I 15-3 fow .

Matplotlib ‘B M . https://matplotlib. org,

3. &% HE PrettyTable

PrettyTable JF 72—~ fa] 84 5 HI 09 45 #4 1 g )% , BT HHR A2 s SE WA ASCIT 4% Xy &
0 A TE L v S AR F A BRGSO L an & 15-4 R .
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Histagram of IQ; p= 100, =13 Volume and percent change

0.035
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(a) HEARH (b) HC A

B 15-3 Matplotlib £ I 5 B ¥

S T——— S — e 2 ——— . N ——————— +
| City name | Area | Population | Annual Rainfall |
e i i o i e e +
Adelaide 1295 1158259 600.5
Brisbane 5905 1857594 1146.4
Darwin 112 120900 1714.7
Hobart 1357 205556 619.5
Melbourne 1566 3806092 646.9
Perth 5386 1554769 869.4
Sydney 2058 4336374 1214.8
S P T tomm————————— TR R +

E 15-4 PrettyTable # B B 3R &

PrettyTable {8 FHi5%EH . https://github. com/dprince/python-prettytable,

4. GUI B ¥ E Tkinter 1 Easygui

Tkinter f&— > HI R tR & €1 & GUI B A # ¢ 9 Python tn#EJE. EE & & W F
Python 1, AR EBME L, Python By W H & ¥ 5 IDLE B2 H Tkinter ¥ & 1.
£ 5% Tkinter (I F AT K FTRRZ GEG W FH ¥ GUI 4t

Tkinter FE R TEZR H5 B SCHY . https://docs. python. org/3/library/tkinter. html,

. Tkinter  H A9 GUI &2 Easygui, Easygui #Z T Tkinter & . #H¥ TR %
HHMAN RESHFRS PP EIESm, #la, EH Easygui s 258 H — 4 1H B HE
# , HEZE R msgboxOpRELBI A, /RHEACHHLT .

>>> fram easygul import *
>>>msgbox ("hello, world', '"Python 4RiE ")

BEATES R A 15-5 B,

Easygui 7 B CF4 . http.//easygui. sourceforge. net/

5. iFX I % FE Pygame FA Pyglet

Pygame f& Python ‘¥ & % H 19—~k HF & P, &
Vo AE SDL Al |, SDL(Simple Directmedia Layer) & H ﬂ
Cilim w5 N —EFRINE B 6 28K IT R 1FE. i
3% 11 45 Python,Java,Ruby 5% 5 . Pygame ®# & 15-5 [ Rasysui B2
HIF Python itk F & AT A QB 45 AT A B BHR A 5 — M EBERD

==~

hello, world




. SFIOUR PG 7 AT il —45 FH P G

wig .

Pygame #5 B C#Y: https://www. pygame. org/docs/ .

I Pygame. i — K& B 5 M iF K E— Pyglet. Pyglet F 3 X Z K HE &,
Wil SV FH M.

Pyglet #f B 3C#4 . https://pyglet. readthedocs. io/en/pyglet-1. 3-maintenance/ .

6. T EHME E OpenCV

OpenCV (Open Source Computer Vision Library) & —/~2& T BSD iF 0] & 17 1 & F
BB AL S )E . 7] L7E Linux, Windows,MacOS #1E £ 4 Lizfr. EH— &R
C R BRI/ CHEM 0, [ 4R T Python,Ruby,Matlab 255 5 98 0, LB T &
b PR AN PL A e 7 AR Z20E R BRI R/ E A S EF iR A
GRS Z 00 ) R R Rt k.

OpenCV # B 3C#Y4 . https://docs. opency. org/master/ ,

{ gy S J

Pillow {5 4k ¥ 4 Dy g 50 K, 2 i 22 Fh 08 B2 DO iE . BE W% 52 B RIR HE A7 BOM | i 453
9 B -0 SRR LR AE
o) v o A6 T 5 B O X PRMAR AT A L AR A0 R

fram PIL import Image

fram PIL import ImageFilter

img= Tage..apen ("hellokitty. jpg")
img= img. filter (ImageFilter .EMBOSS)
img. show ()

e i ACAS A L3l o R R filter O J7 3 54N 8
% b P & 1% . ImageFilter. EMBOSS 2 77 B & 55 19 5 .
BT . BASBRNE 15-6 Frw iz BERCER .

HiAth— 26 Py & I 55 1Y F & J& GaussianBlur (5 H7#%
1) .BLUR (% & # #1) . EDGE _ENHANCE (i} % 1
98 ) , FIND _EDGES (F 4k i1 %), CONTOUR (% F§) |
SHARPEN (% 1k) . SMOOTH (%) #1 DETAIL ( 4H
B

TR G CRR P, 6 F A [R) A% 08 2 % R 4%k A7 A 3L, 3
WLEEBR .

B 15-6 FHUARENBAER




£ . v «-.;{E; ,{,;:; FH
MJ JEJ AN N s

IEFTBYI LR AN EYH#H T 0K BN T HIF B X EE it R . &
S G E Y 0 T AT RIS S MM DA KR, i, /D
HEF T —HASUiENSREANRERERN/DEE, A HENMEIEREIE 4787 LEF5%
EAME LR EN a3 A SRR,

fE Python it 5 W, 8 T T AL B & Fp B s SR 18 7 B30 % S8 F A7 8B A /R 1H .5
FH.OFM ELSSEARMHIEAT, FTIF Python Shell % 1, FlFH type O BREA F — 263K
5 BT Je R S B,

5 AR B ol LA 3 int B float (P2 5 KD \str(FAFH) L bool (A /K {H ) X 46 %%
PR AR, [FE b 0] LI BN ET A — > 80 class, U B X 26 50 35 28 B AR 2
Python F1 /923 (Class),

TEL PR e TAES 258 & Fh & 24 AT 55 . U8 Python 42 fIt i %5408 5 B & AN
B b T ERE B AEAGEE LM A E XX, & Python T, 81 # A E XY
B 26 B R0 i E ORISR LAY . 262 — A AH RS i J7 2, Al DK 7R R eR R
Bk L T B N7 B B 2408 B a4 B G, o T S A R M 28 S B AR E K i A
4.

XHELEH T — F R 0 g8 R R AH——f 0] X 2 48 2 (Object-Oriented Programming .
OOP) . 1E 1 [a) X R 4a #2 o , 18 BFE P B9 EEA AR R . X R (Object) 5 2 MR 45 28 €1 2
(¥ 52 5] (Instance) , X FATHEEGE A SIS R 1 B S 4 5 ik b A7 4 A2 L DA 0L 1Y
75 2 B S A A g 0 R B R S R X A IF BT AR B Z (R 4k TR OE R
WEXFRTF, Python B—T1XFFME XS RAE T B W E X RAY 3 PDRFAE. B3, 4%
K.ZE, FEEXTENHIT I 4.



F16TR W LAE SR —1in o W SR g e

162 ) ZE FIXT 4

TEM [ X R PR TR S TR RN AR 2R LH ., Flan, ZH g 22K
PL. el AL R B K IE R R EAE L P ST AR R8N
Pl. AR KA R BER 1 LS, NAE L FAR T E R WHLEEEXA
KHLEW & SEBI (X5 .

N LIRS — 45111 sk HL3E R B, /- G 4E Python Fpfd FHZS FIX k1T R 2. 5T-11
(J-1D 2P EZEZE R B )E Nk 2 fe R FVL, 2 EE =RE=H L2 —,
BIRATERNFF-11 VLS, A B R 5 — 2R R, T 2 X — B B A AL . ol 2 A HUL 5T -
11 f&HL, %5 —1~ 4~ J11Fighter B9 AL, SR J5 AR 43X A AR LS 6 28t R 3R 4
FF-11 EAL A S

.
%
'\L_

72 IDLE #3587 T — 18 B9 Python 438 ax & 1, LA j11fighter. py 18 3044
AR RFIAME S L ARFE T R%AE Python U,

1. €12 J11Fighter &% #12E

N T AR, RARHLZR IR ER S T AT VAR EE B LLAGE ¢
A ST S S PR ERAE

(1) g H class A€ L — i3 45 o bR A H AU,

class JllFighter() :
rrlﬁm }lllljﬁm”r

FEpyse 170 R E MR A L E R T class FHIAA — 128, EEHERE
14 F J11Fighter , ERX AW 2 —X/MMES . FE5AREN. &5 U —1T8B 5 (OEH
— AT EE A X FEBLE X T —> J11Fighter 28, MR #lE Python i 5 M2 E . KA E FHF
RE IFHARERA P HMBR P EFHEERE, LN HAFESNE,

F2ITAE-DCEFMFR A THAX N LBNIIEE ., XA 5 (DocString) ] il 7
Z T B SO R X =G| S (M BG5S ("D RERRMFEFE . B2 7N
FXTEE 1T A% 4 M=, RAERE T X EMEARE,

HAjiX 4~ J11Fighter 28 A L B 480 332 1 0 4 H A hn— 26 & v F ik

(2) Bk EdE., migREE. ERF MR, MRk, o] DL E M RR
LSS . AT R A FRPLE S FEE R, 7€ Python . EELXMWIHIL__init__OJr
B EmEE. ERES TR TR A W TRG,

def init (self, muber, pilot):

R A LR AR L
self.mmber= mmber LS




nyhon%“,{i o 41 MAANNEIALE A

@
self.pilot= pilot # RifThEA
self.model='J- 11" RIS
self.max_altitude= 18500 # BOR RAT R E
self.cur altitude=0 #2480 IR

e E S A, 55 1 AT AU E I def THAIE X T — %4 __init__ K%L, 7E Python
HE TR W R BORR T .

_init__ OR—PMRRTE XD T EMH LMEB&SA WA T 04, X2 Python
B NAE,BATMBXRRITIEELAWR ESEETEREWE, HRELEH
1 S 5 st o X AT kB2 B SR A, B e, AT DUFE S A T i RIS i — 28 T 0 46 Ak 9 4R
65, b A s 28 1Y Ja 1

fE__init__ O S, E X T self .number Fl pilot X 3 NS ¥R, Hh, Sk R
self ZAFDH, HOAERNFE 1 4S8, ERMTED. B 1 ASEERMEH self 1E
AL F X Python I B — D4 &, AT HZFESFEI0], BAIEXHNZSEHER
number H pilot 73 #| F /R P 45 M C AT R4 . 4R YE J11Fighter 2501 8 — > Xt
Z0F ATFERE 1 NS T self 1510 . L7 Z [ number Al pilot XS T E&EH
BpAy

85 2 AT ACH R — A SO AT E L R AN A _init__ O 7R IR,

5 3~TATACH AN T AL 5 MEtk. MIBAE . XL mEATRBI TSR self, EA
M LATEZEM A T ., H o, self. number Fl self. pilot X @ k@S init O
AN ERAE A HoA LA @ P WAE__inic__ O Jr ik da 2 B € i {E . BP 45 & PR 48 2 BRI (E .
R 8 28 O] 2 S 48] A, 33K 26 J 14 T LA 3k S B K 7 [

(3) WKW k. FriE Tk, A R g, X T RPLIE K0, a] DA 7 i Ron
LR © RS S ERAE (AT ) . @ DL ACE R B 23 N take _off O 7 5 I
launch_missile() 77,

def take off (self):

kLR K IR LA B
self.cur altitude= 10000

print ("$s B WS HesWes LN EZS EVY L HGE K IFRAERA D s mEFHmE ' 3
(self.pilot, self.mmber, self.model, self.cur altitude))

def launch missile(self, target):
o B AR AR
print (5s BUBLTE 35 m B 45 M8 2 SOBLIF 1 ELRR R8T LECR " 2
(self.model, self.cur altitude, target))

£ EmACHS L, E LT —4 take_offO T , XA J7 & #0H H A 75 A2 A BN 1R
B HKAFRE A sell ZHZRERA, X2 Python i 5 WA E , EFHA, fEXNTT



FI6BR  WILAZE IR — 1 o] 0] S Gt

B O ERAIL Y Y BT AT R R 10000, g BLLAR ML KRy —se{E E

W Ab B E LT —A~ launch_missileQ T, ENE 1 NSHEEE self , X2 E , 8
SERPAT 58 2 S HUE 2 target, i Ty I w0 R B 2B AR A(E, "o I 19 H
Pr. TERXAN Tk — BeB LR AL I B A5 A 5T 2 A A

FER M T L “sell. J& 1R W IE 05 W) & tE . X B2 7E Python i 5 248 %
FEWE 1 NS HERaG AR sell WIREE,

2. BlEZFERATSR

KEMB BN, EX R ITE., ERHSS 7 — 1B & B E 0 EPLE
J11Fighter, BLAE WS AR 95 X A ML 2 B0 2 — A iR ML X 52 (548D

(D WRIBRAGENFZ., BEARA BRI ERES 2 1024, RITHRZE/NH, BIE
J11Fighter 2880 & — A BHARM RPN & . ERFA DB L.

if name ==" main

TORPE BB R
311= J11Fighter (1024, 'F /NBH 1)

E iy s 3 77 U A& T J11Fighter 819 — LB (W50 IR EM AT j11., 7E
AT XATICAG AT, J 11 Fighter 2509 __init__ O S8 A A K 851024 i 45
BZ H number W FAF B E/NHE IS 45 ST & pilot, R R MR AT __init__ O EF
K& 1748, J11Fighter Z5M LM ORI EZ 5 B R A& j11, 0 DIEAE & j11
FR R X G AR i

(2) PilnI X R @RI E: ., 7€ Python iHEE . H A5 (O BRI £ 098
PRI, TEFRIF A D4kL: i imin FACHS,

print (j1ll.mmber, jll.pilot, jll.model)
jll.take off()
Jjll.laumch missile('F-1357)

FHEAE 178 111 A9 & number . pilot Fl model B {E % i 2 5f % . 3X 26 & 4
JETE J11Fighter 25/ __init__ O 77 4 H “self. J& £ 2 "1 E A A 2 1Y 5 22 4805 7] X 5 19
@Y. SR, BEATHIERX . WAEDF j11. number,j11. pilot,j11. model 5%
J& T . Python 2 JE 4R B 361 111, PR 8 5 104 52 1 AH S BE 1Y J& 1

5 2 A7ACAS TR j11 B9 take _off O J7 &, fn i AR LS HLE CAIHH G (R B8 B4, 7
J11Fighter 219 %€ X 1, take_offO T HA — 4> sell Z%0, I, @t X R 27 j11 i A]
take_offO) 77 2k I , AN T 2% 3 AT 4] K045

5 3ATACES U5 1) j11 B9 launch_missileO 7785 i AR LS HL 1) H Fr % 55 5 #1 {5 B
FBE %, 7E J11Fighter 2509 launch missileO) T EF R E T NS5 (self F target) , H
Waa s X 4 2 311 710 launch_missile O 7 ), AT 45 target Z2EUEE R AT ,



Pythondi <% % 4% : AANBIALE R

&
(3) B EFF-11 MULEMREF RS e, WRHIFEF 16-1,
THIERF 16-1

class JllFighter():
rrlﬁm i 11|ljﬁmllr

def  init  (self, mumber, pilct):
') R A R R LR

self.muber= mmber # LR
self.pilot= pilot # KiThiEA
self.model = "J- 11" # R PR S
self.max altitude= 18500 s B ITHE
self.cur altitude= 0 # 201 AT

def take off (self):
b RALE K R RS E R
self.cur altitude= 10000
print ("ss B 4T HesMes MILNEZ EVLE IHRERA B esnE T ' 2
(self.pilot, self.mmber, self.model, self.cur altitude))

deflaunch missile(self, target):
ol HAR RS S
print ("$s Pl ESs m A FHBesHEHIF M BRES 1T H 2
(self.model, self.cur altitude, target))

5 3 name ==' main ':

ORPEISEI TS

j11= Jl1Fighter (1024, "E/NEH 1)

print (j11.mmber, jll.pilot, j11.model)
j11.take off ()

j11.1launch missile ('F- 15')

B Qi g 48 47 Ja IR AT . RIB B TR )F , PATH R W T

1024 E/hBH 0~ 11
F/NRZ WS A 10248 - 1 RPLANFE S EN R € IR 3 EF 3] 10000m & 25
J-11 R HLTE 1000m B 25 E B - 15HHIFm Bir &5 1B #

3. BAAZEmREM

TEE e W &Y . B S B ER AT LA DT IR, 3 B & A 52 6] 9 e 14 2 b 37 19 B ol — A
LHIEEASEWEB] 5 — D, EE L— DR ry2Ent 8ot 7 kA vin g v, vl
J7 i Mo A A A2 R R PR E . AR B RS BOSE B i @ Ak L Rl AR SR AR Y BB R

) an FF-11 &R HLA e R KAT & BE R 18500m . T 56 H 4 i AT & Bl 48 b i 5



F16TR WA R —1in o W S g e

IS P e £ 0 I 1 B I T R 2 572 .o

if name =='_ main ':
o TR A
j11= Jl1Fighter (1024, "E/NEH )
jll.take off()
Jjll.cur altitude= 20000
jll.launch missile('F-15")

B A e 4T 5 /A7 RIB BTy W i (R B F

FE/NHB IS 10240 - 1LERPLAES EHGE K, IR EEFA B 10000m &5 25
J- 11 KR HLTE 20000m S 258 = 15EHLIE M Bin kS 1k 59

b AR ] 0L, Y e PR A o] DA B IR g B B AN REXT AR i & M R T R A Y
W, R HEZEREIR.

] DR BUCFE 7 T i 0] @ 44, AT X @ PR E T R & FN 293K, 4E J11Fighter 28 o 1%
n—~~ climb_to () 77 & ¥ &R VLAY Ly K47 & R &I 76 0 B & K« A7 & B Z . L5
mr.

def clinb to(self, altitude):
TR PLEF RIS E R RITEE
if O<=altitude< = self.max altitude:
self.cur altitude=altitude
print ("HEALIEH 2] %5 m' 2altitude)
else:
print ("4 € B 5 B %5 TR ' 3altitude)

P CEEFA DR A 24T I

if name ==' main ':
TORPE A EX R
j11= Jl1Fighter (1024, 'F/NBH )
j11.take off ()
j11.clinb to(20000)

B ARB T ERfF . AREETEF MHERWT,

F/NHBI 4GSR 1024 ) 0 11 RPLNE 2 EVLIZE K IR E T F] 10000m & 55
25 E W FE(E 20000m TERL

Mo A5 Bk F . T4 € 19 & B (R R G 711 8P RY 35 K RAT & B B DL B 1B




@ nyhun%'ﬂi G0 41 ANIEA LA

JEPEME . 2R, 8 AT LU B SRL RATIRAS A & . A L ©JR A LS LI Tt
X 2 5 ] 77 95 7 9] Jes PR 3R A B S AL

163 ) 4k K Fl 2225

faidve: “AE T, RAER, ZRAERSITRY, XEM T AV SEERSE ., 76 X
ZREETP AN S ZEMORE K2 AR, 8@ ak AL, ] PLE — 426 Y 3
Bt AV — DR AN GRS, SCIACHE T . @ 4k RG] 2 KT
KRB ERNLE, FREBRERLCEMNRERERM L FEHETLUENA S
JRYER T, R EE LRI,

PR UHRSE —-FF-15 SPLE MBI 54376 Python A (g1 FI 28 i 4 AR AL £ 17
2, FF-15J-15) 2 LLEFEFF-11 8835 L o8 2l 3k 17 0F & 00 20 88 X0 A& R 28 0% - HL, )& T4
POAC iR =E L, FF-15 4k T FF-11 IR R 4514 - fE H Al Eopr e ms 3 il 2 § RN &
L. 2t THETSE WS BERENEESE RG22 o8 — R E e
D0 BB MR A L., B ET-15 SRPL. S — 144 4 J15Fighter BYERMLS , X4~ 284k
A H J11Fighter 25. ¥l A J11Fighter K 2 W W RE. R 5 7 & W ZE fl 52 7 — &
J15Fighter 8B 2 W@ M7 .

o Ra®

f£ IDLE 335, §T I — 1~ Fr 19 Python w45 & 1 . LL j15fighter. py fE 8 SCF 44
¥ras IR SR B A # #5483 (5 jlifighter. py R H %), R G HF 1h 4 5 Python
(A=

1. €Y% J15Fighter f&#1 3

1+ Python i5 & ", i A B2 AR 4K 7K B object 25, [IZHAGIZE J11Fighter 250}, 7R
H class W8] E X — S H 20 35 3% A B 20 = B4k K H object 25 B 32Fr | 2 BRIA
4k 7K H object 2Ry, R

class Jll1Fighter():
%y
class Jl1Fighter (doject) =

B4 B &E—1 J15Fighter L, FHilL B 46K B J11Fighter 28, R & — X /N &
SHNE I J11Fighter B A[ ,
P13 8] j15fighter. py XM 4aBEH H . 498 5 € X J15Fighter KR0S,



F16ER WA SR ——i u] W Sk Gy

fram jllfighter import JllFighter

class J15Fighter (J11Fighter)
Rl - 1SR AL kK - 11 R BL

f# H from...import...i5HA] M jl1fighter it T A J11Fighter 25,8k J5 H class if4]
€ X — - J15Fighter 28, £ /& 5 N E I J11Fighter, & /n J15Fighter 28 4% 7K H
J11Fighter 35,

CHE A 4k AR 1 7 B T — 4> J15Fighter & H125 . B Ml J11Fighter 28 B —#F
W Tfe. F T g fCAS 17 7 B il it

1If name =="'" main :
v, o- 1SR ML
j15= J15Fighter (2048, "Z K% ")
j15.take off ()

B A g B 47 5 R A7 RIR s T )y h R B F

ZRESHmSH 2048 19 - 11 RALANFEZ FEPLGE € JF A EIETE] 10000m 5 2

M LAl W ,J15Fighter 22 A J11Fighter XM R T, HERA — A Z WM TT,
st J15Fighter 28 i 52 ) 76 8 ] take_off O kit Hi im0 {5 B &4 J-11 8, nl LUK
—Se i, ik 72 J15Fighter Hi 4 A {5 &,

[o] Jo A i B 8 J11Fighter 280F, B2 7E__init_ O i # Tk, & XN E .
R, ZE49R8 5 J15Fighter 280, B7E  init O P E LM EME, %A T
7 J15Fighter 288400 _init__ O F ¥ FAEZ T EPREREN RN,

def  init (self, mumber, pilot):
vl IR A BT R R LR
super(). _init _ (mmber, pilot)
self.model = 'J- 15" AR

e A S g, super 22— R 925 . super O 24 super 285264k . 3@ o & 0] LLAE
WRT R EKR T EE, 7E J15Fighter P EHEX T —4__init__ OFE. S8
AL2& J11Fighter A y__init__ O FEAGEHOA M, Bt 2 BB A 2P Ay __init__ OJF
WL IR AR N 9 B 80, X AL T2 J15Fighter A REFR S X2 J11Fighter BT A IhfE. 3
# . B T2 J15Fighter i model J& 1 ¥ HiR B H J-15,

RAFFTER U . BRaE T k7 Emag il f b5 B k.

ZREBUWEE N 2048 ) - 15N ES EYIGE K IR ERA B 10000m 555



Py’thUﬂfﬁ‘:"}f- % 43 AANNB|ALE A

Al L. J15Fighter RS2 Bl T H S 915 B . R0, A DIAE 2R P B s sl 4%
I JH At 4

2. EEXERAE

feimvl: “HHTHEmMMETE.” SN T EARRME L FENTFER, o] LU HE
5, W TE TP R 28 s s R T .

FF-15 MBS, M EEME M . SR J15Fighter BPLZER take_off O 5
P N P REE (R B . Bl S A J11Fighter Y take_off () J7 5 %
SEX AT K, gt 2 7E J15Fighter SRHLZEH N — 4~ B 2 W take_off O) 77 ik, X4
mr,

def take off (self):

rib LR K g RIS E R
self.cur altitude= 10000

print ('$s 2 W45 R 2s B es RPN EMBE € HRBERA B 2anFHE '
(self.pilot, self.mmber, self.model, self.cur altitude))

R ACHS 4 1 47 Jm R AT R R s AT R R e AT 0 fes R B A0 T

ZREEW G5 R 2048 19 T- 15 AL FATEHE K JF R #E R F+ 2] 10000m & 25

M LA WL, 78 J15Fighter 289 SE 6 B 22 208 T A K take_off O J7 ¥ i /AT F
W take offO) 7 H:,

Wt RN AETRPEESLEN T E FTFRESLEEAF -BWHTE.HE206
AR, 76 e X R g X ERIR N Z S,

164 ) FH A5 7F I 5

X XA R K e A ey R E— R R TRt A R
J¥ Al GEAR 1S e LU B, XA AT DUAR 4 2L A1 B0 OR B AR 3E R T SR g L B — S KR
REZAD/NEFHEENTPE TAE. N 5E E 22T 55 . Edw i, a] LA 28 Ao fd ] S il
FZOER B N & RALER, UWERE MRS .

B % ZEANWT 45 J15Fighter 2838 ot i Th 66 . bb an S B AL 3E 47 & | B V& i (i 42 B4
fif 5 A9 H b5 T RE . J15Fighter 285t & 8 15 MOk Bk g K HfE LUAE B, XA, n] DL
wh oy D RE I AL Hh RAE I — LR LB L AR 7E J15Fighter ZEh{f H,

il n o B2 SEPRAE & T T s A BUE BRI RE . T USRS — 4~ 1A 28 (Radar) ,
FF 45 H L) 4E A T15Fighter SRALE &M . XAE AR A, A —14 is_locked ) Jy



. SFI6ER WA SR — 1 ] W] R Gt @

e T LA BT 7 23 [ — A A AR 18 D R 7 B R

o eee
(1) UJ#e 3| j15fighter. py W4 & 0. £ iZ L HFH Lk S F 1A 23S Radar Y
15,

# 5 A BEHL BB,
import random

class Radar() :
SRR L S R G
def is locked(self):
T AR R A
if randam.randint (1, 10)< 6:
returm True
el
return False

B wTEAEERA TN, FEZENRDP FALE XML random &,
(2) 7 J15Fighter f&HLIEM _ _init__ O FEP B HEAEILEN —NLBEREE. B
_init__ OFEMAE BRI T,

def init (self, mmber, pilot):
VO] R A B AR R L
super(). init (mumber, pilot)
self.model= 'J- 15" DL S
self.radar=Radar () # 4 IR L BIE N B

(3) & J15Fighter S HL2E 88 iIn— 1~ launch_missile O) i, Bl #E 5 A ZE /Y launch _
missileO) ik, TEX AN Jr i Ad 8 0K 28 0 52400 >k &5 I 2 5 8 € B b . B 5 8 AH N {5
B . Bm5JFM launch missileO) FERCHA T,

def launch missile(self, target):

ol BB R S R

print ("3s AL E s mEG = Hil es T, ' 3
(self.model, self.cur altitude, target), end="")

if self.radar.is locked():
print ("8 A HE B bR, RS — )

else:
print ("R EBE B IR AR FH )



nyhon%*ﬂi G0 41 ANINEIALE A

(4) XF b 7R B g D RE R AT Ik, ZE R P A DB BUCS n F

if name ==' main =
v R AL A
415= J15Fighter (2048, 'Z K% )
j15.take off ()
j15.climb to (15000)
j15.1aunch missile('F-15')

B BACHS S 4B 4 e IR A R R s AT R e AT il i i R B0 F

>>>========RESTART: C:\jl5fighter.py========
ZRKEBWH SN 20489 - 15 VLN FEALBEE K IF R E T B 10000m & %
ik AL € F 2| 15000m

J- 15 R HLZE 15000m B S8 15 EHL, B A8 E B IF LS —H B®

Bz fsmbin rER.

>>>========RESTART: C:\jl5fighter.py========
ZREZWGRTH 2048 8 7~ 15 AL T AL R K IF A E € F B 10000m B %S
% AL EF+ 3] 15000m

J- 15 {RHLFE 15000m i 25 8 - 158 HL, FA LB E Bir, ARE LG S

H A W, 29 J15Fighter PRI A “ TR IA"E S1EH TAE, #esb a8 ml sl k-
HLEL YT 2 55 HoA Zh RE . 5l 25 R F R B 1 D RETAE AL 2k J11Fighter 1,35 HA1TIE L.

. IANABRFGR AT TR/ F 16 R/ TH 45 /j15fighter2. py”. _

MR Z . me X5 E M KmE &N AR, UL FAUR B2 T Python iF 5 1 4]
WRBEN—HEANE LA EZHEESH T2 5.

25 X A K A

1. FEMHFE X R F T . REN R DT RIERE
2. 7£ Python if& ¥, H ) L —A~ PR H wHAE X —1-3K,

3. fE ik, ( )R IEHH , ( ) EEEIR .
A. TEE SR TR, R - NS EB RN L F 2 sell,
B. i AS (OHBERLFRITMNZBREMIT L.
C. NEEMH X ZAE M a4 .
D. M7 H 5 KN T MR I, A 7 o AN S BT .
4. FHHERRIF € X —1 Bird 126, ZEL P B E2 B @ (color) J& PEF— 14~ say O Jr ik
SRIG BN Bird 209 6] I sayO ik fa b — HiE AR/ S FEVL WL Ry 7,



16 WA SR ——i a W 5k Ay

&
#5E X Bird3g
class ():
def  init  (self, ):
self. =
def .
print ("— H %s /)N &7 WL WL i Hi iy 5 )
# A Bt Bird 25 5 H
(= ( )
b.say()

m— >4k words WIZ%8L. R)5, 608 Parrot 2R 3E W, R sayO) iERm H“— B
o SRS e . IR,

# B L H G K
class ( 5
def say(self, )i
print ("— H $s BB REFE W : 33" % (self.color, )

# 1|8 Parrot S 5L
b= ( )

b.say( )






B VA B —A % R
FHEHE—HERE
KF o B F—H LK e
WEES —FiEhHE
mEEF—ERER
hEFR—HEHF
BRI —EAHR
ATk —REHF
BHEX— o ER
ARW—a 2 %

R & —HFLE







R R RO RGE Z)EFETICE T X — B .
FLRRARHE, AR ZAE,
YEZ/RLAANF, -2 L,
LHAFTLR, BRI HHMAY,
mA AL, SNET ¥k,
8 Ty S L ] R P YA IR FHECE F R R
P CHARELABRFE MACEEBERN TAZLHRFE, FX L. “REFR
I HEKRPWERZIHE—AE.7LU: “RERIK 9 HE, RN E B FEBORAHSE 7P A AL
L9 W 1, 0 BB . 5 B AEHD B3 53 T 2 KA JEE X 7 i FE 5
HEHRE—NEF.E AR Z8EILAE?

13D 53k

/N IR In 2 . st 2 — o — IR . — Mok, 1 O B oR
) g 2 BRI R

(D) KRR HFH = Eo,

(2) 3 52 b ) o (Y BHE G &R L SR SR ROCR BT R

(3) AR RIEE .,

FRFFRETEE"ME, RIEF . ZHXERNE . P PSR R R 23 5
AR, EXITREREHNROEFUERA - RE, 08 y RE.

RIE R SRS WPRF BRI 28 9 HE . BARKFEMRZE LN —fF. /R —1%
ﬁ%%:

x+9=2(y—9)
RIESHEAE R/ BTR 9 HE BAZHFERMPMEE. itk G2 —4
FRLR:
y+9=x—9
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KX FRTRGEER G0k R4A.
x1+9=2(y—9)
y+9=x—9
M2 mERT ., KX RITEHATEHIPTOBEEAR. MM EERET —
TL—KFFE, EAE? ML, A UFEHASCEERERIFRBER,
A VB RO B UK R 95 28 5, B R M R ) R 1) ] B 7 58 28R 9 2% th ok, IR 8 — TR ik
AP IT SR R4S E YRI5 F . BB 4K IR) R A0 A . S A IS OE R (S H A0 BA &5 R

T 18 K 5 B 5 2
ik
SR 2 o R A W 0 7 1A 50 45 TR

S Foik R FE =1
(1) W1 FFAAFI2E (026 N
) BHPER > RAFRXy+9=2—9,FF HHEAFER=x18

AHOWER v,
QO BH. ZFEH My RAFK 2 +9=

2Cy—9) . FFI W7 an 28 <5 0057, W ik 1P L 2 9 =%

2 Ay 1) R I A D s A U 0K R A 380 o /iy  / x=x+1

1.2 B EERE () 4 AT é —
(5 U R R v A ) 17-1
BT 7S . B17-1 KB BAEX"0@xER

HRR L T T 30 PR 2 B0 2t (50 7 R
SRIRESS . W7 17-1 BRI 1 FFth— A9 2 T 3 50 Bk th 22 1026 80 2 30 0 (1
EHH 63, Z09EHN 45 B REEB M SR 2 +9=2(y— DML, KA. BERE W
7 A B 1 A
®17-1 AFEAXEZHBHERZE

52 B E 8 RIBZHWER y=2—18 x+9=2(y— 9 B3L?
1 —17 &
2 —16 &
3 =5 &
61 43 &
62 44 &
63 45 y

A ] WL B R R — AR AR VR T . AR BB/ T T 5 REAR TROK A
25 8 5 B2 Y 1) Y AL AR KB, 4 N T A28 s Bl 1 AS AT BB 58 AT 5% . X i, AT LA
BT LR J o i DR Im] AL



FITIR WIS F— AR

17.3 ) i 5 i 7
KA 1 T4 27 1 RO B 5 TR ot B 0 B B 2

. b
« :
o

#£ IDLE 338 3T — A3 1) Python 4R 25 57 O, LA“FR 1A 326, py”/E M S0 4
AW E AR RER A E L ARIEH RS Python 0I5,
(1) AHZE x TAABPOFERIFZOEN 1LEMN 1 TR FES.

=1

(2) /] while i8] @& — 4 & RUE A E5HE DR PRI 0] 2 (B BN True, fEFRR
PR AS W 85 AT o 7 4% 2 [RER 1 i 2 )5 P break 3 /4]38 H PR35

while True:

(3) ¥WEFEX y+9=x—9 T Fy y=x— 18, IEHITRELRIE. EWIFEN, HE R
y "ANCHFE KR FEE x WE 18 RKINOMFR y. A “HE/IR 9 HFE KA
SN S S 1

y=x— 18

(4) FEPEIR, H if i A A7 253 x+9=2Cy —9) B & s » B i B9 3 “ 35 19
PR 9 RF  AFHMESWR 1 15717 B BH BT,

ifxt9==2% (yv9):

(5) 2R x Fy A9{E AEUE o B 150 19 3k Al a7, DU 4R 380 (R i %, T =2 % th x Ry B9ME,
FH break iR AR, BB DHZE LB HR, W5 i HAEMARENT,

print (%, y)
break
(6) fn 5 458 A9 36 A BT, DU R 9 E 8 x 0n 1, B4 3] while 1&A) iR b # 47 F

— RGN REHATHEELRE., BE else iIBAIAMNMHLT .,

else:

=3t



Pythondi o %o 41: AANBIALE

(7) L EACHFE B — 4 mainO BB 8058 B T 3K “F& 8 5257 ) 8 i 72 7 . WL
REIFEF 17-1,
REERFE 17-1

def main():
vR AR BRI R R R

x=1
while True:
y=x—18
if x+9==2% (y— 9):

print (%, y)

MR PFHEFE63 H.LF8F 45 H,
il XA n] UL B, ) ga 7 7 2SR 3 7 B2 ) A, B AR T M R ) e o BE 6 /)N
2F A L RE N8 R DL TR B P B MR A BE SR R 0 o — IR T R A Im) A

Zk ) 2 K &

1. .M AZEW AME#ELB[ZHELE L, RAELEENERN =125
LI M ERZ AR B0 200 Jo. & 45 3 SR R £k —2F . 200 Jo, FIRIH L7
NEH g ZELZ DT

ARSI R FEEEERT IFREER.

(1) RIEEE, ’KP LK « My S TR .

1‘—|—%y-_200

y—F%I-_ZUO



o EITR W AR @

(2) SR FASCEE T SR A 5 2 ) R, (o6 T O 72 R i R S sk 181 17-2 s

ek B B9 KT =1

*—-

it H ZH KR =200—x/2

/ Hitxy / —

I

E17-2 &3f 1 KEHE

(3) HRE FARFETEERF . RHBEE.

=1
while True
=
T
print (%, y)
break
else:
=xt1
S I L AT 0k % s JG A JL

2. XXX FT 10 RAFX, BRKFUHE ’%

1. 6kg, B HFELXA B E 1. 2kg, ME LS IHLTHEF

E 106kg. BRI KFEMELEZLFLZ L H etk Ex=1
AR T T 25t 0 R R A B 58 3 R I R ~
S T
(1) MRIEEE . ZREMELNERDSI N «
My 3 TTEA.
r+y=T70
1. 6z+1.2y=106 /Gty  / x=xtl
(2) e A v oK R 7 2 10 A0, 1 ) 2 P A —
W NE 17-3 fion, BAEZHNBRFESIES -
1E B 1 SC S H B17-3 %382 RiEHE

() HRE FAFETEERF . RBEE.
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&
x=1
while True:
i
break
else:
BR . R KRFEMELMEE A Hn H.,

3. SA —REAG M O — A B, C AN R —F . EANEE G PR, &
WA 8 KGR ik T2, CF 6 RIS HAE, XNEFEL. WA 3 /. 1§
PRE.—5 08 WS iR 24 H 7

HRE T WS R EEEEREE MG ST RN ESR.

(1) MR, 3G B R 518 « My Fl T R4 .

r=y/2
{y—gﬁ?)(i‘—ﬁ)

(2) KMz Ry R R A A R 174 Fion . BES AT

Fe HE T 5 TR B B SO .

Iy

i

/ /

L

17-4 Z3)@ 3 REE

(3) HRWE FARRERERF IF RN ER.

BFE Y MRS A H Al H,

4, FETCARE R R MR E L) EETICER T X — B .
AEANT ALK, BRTRE—T,
HRAANT— L, ER LA &,

IR s R IUANT? P 2% JUAN 4R Y
i HEACIE SR X BB T .
999 CLERE T 1000 NEHER TR AR 9 ANE 11 CER. W8 7 41 E 4 08k, iRl




o TR RS BN @

RAWREELTILN? 2Rl bk
HARE L R RS R RFER.
5. FERE R B RN RS )EETICE T XM — 852 .
B9 T 4150, I8 4 BB B
WEH—ME=F, 8 =M —A,
EXRB®T —F+N, =T = E B EEEE,
AP @A, LS EEIL % R

fFHBE S B XE TSR EmT .

E—FWIEREANAW e, X AMSERENREE A S EMEDN., —RENGRE 3 A
N3RS RERE 1 N, 33 B AILIE T 19 M st &R EE R T, IR A — 5 A1
T UM BEEI | LIS T 7

HRE AL R EREBIFRFER.

6. TERSLHIAT I B2 EAECIR S EE R ) hid iR T —EHAEH E 400 [ AR 8.

AREE — JLRAR ;S F — AR = R —., LERESE R.FASH &,
4 & JLAT?

EHBRAEGTEXE SR EMENT .

SHENEFBHR5 G AEER 3. /MNE=H 16, WRH 100 76X 100 238,36 4
T8 A ARG 3G /& g SE L H 7

AR LR TR RFER.



Fa [ '™y “_""T =
LB [ B AT AT | [ (474

ral .
A THE N ey

&

FEH AR = A BUR B OGS R R ) F P IC 8 T X — 1B R
FOQFBIRFN B EEZHWE,
—RBER M, ML TR,

TR FMELE, FEL2RLZTEM,
HrElHARAE L. AMARA S A
FBACE S8 X E s S EEn T .
RIFAFHRETHELREEN, @i MEAER ., 8E— B, st ny
0 7S I — 7% o 5 0 8 B DA 11 A5 B P 25 6L, 47 Ok 3 3 T 5 B L A B O
=W, 5D A Z A THE 2
HRE - WE R RFER.

82) 13k

R 2R Ed BIEC &G  AHTRE AR TE TP EREWEF AR
B 58 X T EE AR A HE R L . IR YR HE T M 1Y 77 1] A g 338 4 TR 2 A A Wt A 1
etk . PriBHE L, B R R GG A R, AT R B R h R SR k.
7T 300 9 35 W 55 22 A B s B A DA T) A 1Y) e 22 5 2R 1 A i JE R DO 28 4 B ) Y RS 0 AR
4 , T R HE 2k A 7R

REFANE " RENR#D, RAEREERESN. FERE R PREEEG 2/,
RCIE A e, BRI G RE 98 (8 Ui, 1E 22 A GE RN & B (8] 35 E [l 2, ik 45 3 fh e Tl
6L (U 6)7F F il 6LChn 6) . Rl —F5 GRELL 2) 728 R il — 2k (R LA 2) , B A%t 4 k&
G, SURE R P Rk 20 Tl

X 33 A~ AR ol ] 3t 4 32 DA DU OR S HE 30 5 — IR, FE G h il |y 22tk an F .

BPK. (0+6)+2=3

FL=W. (3+6)+2=4.5

M. (4,516)+2=5, 25




L ISR P AR @

F{—IW. (5.2546)+2=5, 625

X FEZE a4 Ot RS IR A 5. 625L .

G 5 38 3 A0 A A KA TR A, T T3 H A AN AT B, X B AT LUAE Bl i 5 L AE B R R
(1 34 o 3 i G 2 O i e ] 8

AP bR SR 7 00 2P 9K, ] WWHGH R ik R R . aniR A n%%:mﬂé% Al 115
MEBRRA n=0+6)/2, FEHER . n N O G X DX F 4T 4 WE. BLEESK
) A0 7 . ISRl b L 38 3] BBE B K A [ 2 ) A

iR
HEZ I IEACIR RN AT SR A
oK FH 3 HE 35 K 28 HO T W] R, Bk 2P 3R n=0, i=1

mnFE,
(D) BEEARENOO.EZREIINEN 1,
(2) R <4, B2 FNATE (3) 25, B W A7

e AGIE n=(n+6)/2 /e /
(3) HH n=(n+6)/2, {
(4) K& 1, 3R EEE (2) 4, i=it] LR
(5) Hj A/ n H1H. [
ff PR R P R R vk L 0 R 18-1 TR RiEE "ERAR AR

18 3 ) Z 2 fif it
RHE F AR E R B R R 2 Tk (a8 & 28

o Ra®

f£ IDLE #3355 AT H — 1 F ) Python i dr i B . LL“Z= H I, py” 7E N 30
AR IR SRR A A TR %S Python U4,

(1) flEEREENZE n, I ZVERN O;QIBFEHREH AL & 1, I IZVEN 1.

=0

=1
(2) fdi ] while 78] 1 8 — T ECRIE IR S 1 G 08 I 6 R RE R 1 <= 4.
while i<—4:

(3) ZEPEFREN X n=(n+6)/2 #4T 4 YWEACHH ol BEHEH b A il & .
n= (n+ 6) /2

(D) EPERARN GETEAR AR 1 0 1. 48 while fE 3 REHE 1EH TAE.

i=1+1
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(5) TEH R IE AFH printO R ¥ H & n.
print (AR AESs L' % n)

(6) B LL EACHFBEE — 1 mainO BBEF 850 T KM 2= 157 ) & Y, W
R 18-1,
TEERF 18-1

def main() :
R 2

> 5 » ===—————UESIRT: C:\ZHBENE py===—=====

R, BARFORIMHETHRL/F 18R/ THEF/FaFEB. py”.,

8 OB LB “FTHFBE"HEF P AR REKLE T, while 483K & 4 1& A
for...in R 1ERF T4 .

1. AR ERBIET RO ERE R BEYEEP A X — B 58

A — ik E AR — A /MRE, IR ANAEM T 208k, (B2 KEKE B W RIEE
G T 5 S EREAHFR K, R EX MR ZE 1 5, 3E M OB K WIE .
ENEET SR FEEMER M. BEE 1 5 m. e A SGEHSE = B NERIE.IFHE
T RIS . HhEJE NS KRR ok . B2 8§ 4 3. iF5 A X A7 vk ARk
A /7

HARYE N g R E B BRI RIME R,

(1) o FH 0 #E  ISE DU AR B — K R A& EM S HEfkin T,

4%, (0+1)/2=0.5



L ISR PN AR @

% 3% . (0.54+1)/2=0.75

4 2%, (0.75+1)/2=0. 875

1%, (0.875+1)/2=0. 9375
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@ p=1

i=it+1

@) ifpit=j:

i) aljl, alpl=alpl, aljl
@ print(a)
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a= [/, 11, 3, 2, 5]
j=o0

while j < len(a) - 1:
P=]
i= J+ ik
while i < len(a):
if af[i] < alp]:
p=1
i= atil
ifp!l= j:
aljl, alp] = alpl, al[j]
print(j + 1, a)
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@ if a[i] < a[i - 1]:

® ali],ali— 1] = ali— 1], a[i]
® i=i-—1

@ else

i= 20

© print(a)
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B —> partitionO PRECE I X DN INEE . £ Python %R a8 % 1 5 A T m AACHS

def partition(a, left, right):
base= left
while left< right:
while a[right] >=albase] and left< right:
right=right - 1
while a[left]<=albase] and left< right:
left=left+1
al[left], alright]=alright], a[left]
albase], alleft]=alleft], albase]
return left

SNCECECRORSECHTRECONS)

St i A PEAR B a0 T

RIS QD . % X partitionO) BR &L, Z507E & 57 0 A FFHEF 51 3% a R HEF X 509 46 7
B left MIZSH 7 H right, left F1 right YE R iiEhr 25 805 .

A% Q@ . AR HEF DX 3l o5 A v 1 TG 3R AE R 24 0 oA B0 SR 7EZE it base 7,

$5Q . H while 546 & — A 5 4 B8 21 45 44 . 85 /N T JE 0 19 o0 R a8 e 31| B ofE A2
K TFRAEM TR BEAESL D,

RSOGO . IARHEF X381 A7 o ] 22 5% 3 iFbr 28 & righe, RS 5o 338 9828 & right 19
B, FHEBE—-T/NTEENITRL.

RGO M@ . WA HE P X 319 4 U 6] A7 #2 ShiE b 28 & left, BIVIE & 3% 39 728 & lefc 1Y
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A5 . R EIFEMETRBNEHAE.

BAHTE —RHY EHEES PR A T m ST I

& name =="' main

&= o9y 11, 2, 3
base=partition(a, 0, 4)
print (base, a)

B b AR g 48 075 R AT SRR B TR ATE R INE
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i b A RS A WL, S — R HE P 25 RS L partition O BREGR [l T ML R 7 £ A Jr
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if name =="' main
&= [T, 9; 11,2, 3]
base=partition(a, 0, 4)

print (base, a)
base=partition(a, 0, 2)

print (base, a)
base=partition(a, 1, 2)

print (base, a)

B b ACHS % SR AE AR R TR TSR I T,

3102 5 3, 7, 1]
8 14 5 3,7, 11]
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M th 85 Rk F &0t 3 By, Jelmib ZRWEScER 7.2.5 BAL. mi# F i’ RHEF
X U3THIT 1A R FHE S A TIEMIAE .
(2) B EIT L E RN PR . g BT A M FUH,

def quicksort(a, left, right):
R
if left< right:
base=partition(a, left, right)

print (base, a)
guicksort (a, left, base — 1)
quicksort (a, baset 1, right)

f ] _E i S B T — 4> quicksortO) BREY ., 7EX A eRE . B LM partition ()
PREAAT — RS HE Y B — DT R H AL, R M R TR AN ENAE. Z)a . H
HI quicksort () pR U 5 HE J0 3R 76 47 W 3w 19 R HE e XSGR AT HE R o i ok U5 o i 75 25
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&= [T, 9, 32, 3]
quicksort (a, 0, len(a) — 1)
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B—RER, BHRME RN OERMAE RN 7, PEIMENT—0) /2403, FFFESI
MEHNIBICERE 7. HIRE 17 KT 7. W4k &R OT R 7 4 M A B i .

BORER: BHRVENAEERMNEN T, FREIME N(T—4)/2+4~5, FH|HF RG]
(PEHR S BICE R 13, BnfE 17 KF 13, M4k k0K 13 A ay BdE.

BERER: BHRAVEN6ERMNEN T, FREIMEN(T—6)/2+626, FI|HFERT
NEN6MILRZE 17, IEFS5BAn{E 17 HE. W BAR A E 6 &Rl BANERITFRL R,

it B ARG oA RFENHEEERNAI T,

(1) WRIEFFAEIRIF I ARG A B MG RN B H— A rhEALE .,

(2) SR HAREHESE T B E A ICER U A 3R R Bl [e] A & .

(3) g B AREE /N FrhEl AL B G R . SE 75 MR A gk s A 4R .
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(4) IR BAREHE R FrREAENICER . EFI NG L0 dkse ik .

(5) EEMTU AR AIGFERFIMESRNERKTSRME . BIFELRTFIIA
] 58 Ao s, U] A 4% e

i R R R — o A R L, 1A 25-3 i

/ ﬁﬁ)\%‘fﬁlﬂ W/

left=0

!
right=FF 51 2

:{:\'
= left<=right?

T left=mid+1
it & E iz B mid

!
/ mREW /[ BBy / right=mid-1

LER
B 25-3 —oHoBEREEZRER

5.3 ) i FE fifp el

MR R 5k 0 A5 h i g i S L S R S T B R L

L BRa®

|. FRERGHUIN - oEREZE

£ IDLE #3537 H — 1 Hr#) Python Zw¥as & 0, LV 0 &5 5. py"1EN
AR AR SRR AR MG & AR S de B A8 P A RS,

def binary search(n, a):
left = 0
right = lenf(a) - 1
while left <= right:
mid = (right - left) // 2 + left
if n == a[mid]:

SECNGECRTHCNS)

returm mid
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elif n < amd]:
right = mid - 1
else:
left=mid+ 1
return - 1

® e 6 O

PO T DR R IR R 1

{5 @ . % X binary_searchO) sRE . Z 8N HI S n FIf5FERIIE a.

RIBOMO . A& left Al right 43 H1C 5 A 3.5 2 09 FF 15 L B FIZ5 TR AL

L@ . 7€ while A F AW AT — 0 & 4R IE I K K 1F H left<<=right. £
o5 25 4% 7 30 AT LA SE A7

RIBO . A FFE )70 B AL E  FFE 2 & mid H.

CIO© M@ . ke HARSET)F50 A E G R A R D) L3R 8] Hr ] 7 B mid.

KB MOQ . WREKRHR/NT/FFFEALEMICE, 0K &R BB 4 /N3 755
AT B AR i right {E R TR B mid FORT— 008 4623077 Ak,

RBOMOD. WRERHEK T FIFRAEM IR, A RER 4% /N3 755
Ja A B AR R left MOE X A PRI & mid M — N7 & 4k 277 — Ak

LIS . a7 F A RE E AL CAD left = right) i, W ZF 4R 5 W, & o] — 1,

PR ok Al — 4 E a, I wiRik h“2,3,5,7,11,13,17,19” . 8 F] binary_search() i
BAER RS 17, EHBESTRA N mACHEHETIHR.

T name =="' main

gd= P23 51, 13,31, 19]
pos = binary search(l7, a)
print (pos)

B i A CHS S AR 4P )R R A7 SRR s TR Iy . AT SR N F

R AERFHRIAETTRE/F 25 R/ TR/ =5 FER-VEK. py”.

2. EHBERAEHMITN _HERE X
£ IDLE #8555 T H — 13 1 Python i a8 1, I & -3 H. py”1EH L
Has AR R A R E L ARGEREBE ST AL FC,

(D def binary search(n, a, left, right):
@ if left <= right:
&) mid = (right — left) // 2+ left
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if n == a[md]:
retum mid
elif n< a[md]:
return binary search(n, a, left, mid - 1)
else:
return binary search(n, a, mid + 1, right)
else:

SNSNONCRONCRINC

retum - 1

XF b A CAS RN B an F .

G5 @ : % X binary_searchO PR .ZSE PR T Bl F n MIfFEHKINEL a 25 . A E
I b e A2 407 5 59 I 3R FES BROALE  DLE 3 U3 I s feE A

RBQO~©@ . WRFFAKFZIAT LLUEN (B) left <<= right) , 5L & H 5 17 — 4
AR AW 4E /DA R R R ) .

CABOMD . WRFFEKRFIIA ] EN ) left = right) , WA 3R LK,

fEdmman i A K SRS T I R A RS 17

if name ==' main
el e W T WS S M s TR ]
pos = binary search(l7, a, 0, len(a)- 1)

print (pos)

B b i ACHS g B 4 R R A7 R R s T R TS R INE

M 25 RO T 3 3 45 4 SE B — o A R BB 8 IE B2 1T .
B AERFGRIHETNRE/F 25 R/ FHERF/ =5 ER-E )3, py”,
.5/\ ;’J ;Lll_uj
1. IEEERF, L1 100 LR 058 Big ik .
import random
n = randoam.randint (1, 100)

while True:

guess = int (imput ("I A — ¥ ")
:i_.E -

print (J5 X} 1 ")
break
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print ("K T ')
else:
print (/M T ')

2. IWFEHE R T —~ 100 LA RS 20 % L0 Xk 19 32 7n s B fE

left, right = 1, 100
while True:
mid =
print ("B B R ', mid)
state =input ("R 17 /NT 7 X 17?2 (@/x/ok):")
if state == "ok':
print ("5 A% ')
break
elif state == 'd":# K/

right=
elif state == "x":#/p [
left=

3. HaHREF HH _raERFENFERF BT ER DA banana FTEENHE .

target = "banana’

fruits = ['pear’, 'orange', 'grape’, 'banana’, 'apple’]
left, right = 0, len(fruits) - 1

while

mid =

if target == fruitsmid]:
print (mid)
break

elif target < fruits[mid]:

else:
print ("R A #] )
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EAEE S ERRoA e B AT B — A3 5 =R AR ol 3 oA o #0 +  AH AL, 2 TR
fEAa] — AR P SZ o AE— E R FA R R AN EIH MG . X2 E A
LRFE

KEGMRIEEA =MERIARE . FFEEMATE/NE A, D —KEMD K,
Rk A% BT DR S E B O A e B . A JGHET 6 4, & B B e K Bk BE ik B
T /2) g B, B 04 7 AR 2T 15 b R OX A S B A He Ok BE B e B

A EMAE S FEFm E—NE A=A S . WA AR KO 7 iRk 55
TRKWF . HEEEFTRIERN 0= HEIE R L WME 26-1 FiR.

DL 26-1 A9 2) I e B E A 25l BB IE T IR iR A IR e B R gL “ A K7, X
AE 8 B — A 2 B e B, e — B B 2, B A5 B — AR 58 2 il A I B R A R 1 AR
REDE (WLE 26-2) , - H A2 R BS YA,

2 2 2
a +b"=c

E 261 ARREEER B 26-2 AR#

9 5 A7 . £ Python By A2 H 8 O P2z 2 ey /- 2 K .
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2625 & B

M 2318 B A AR BRSP4 e & o T8 B R 2R D o AN I8 b ok 5 A [ 8 itk A7 52
i ELREZ W - IE I, XA e o I R 2B Bk an T

(1) Seim i & 26-1 s 92 g SR AR b B A BE R X —ad B2 0 — A1~
PR, DL AR AT 338 R H

(2) ELHFHA/PDETIZET, 2l LA A =AW E B ALIERN 0 e H
P o B M = A R RhA, LLE 1A T 20T H 2 1 ek 2cm R — QR A EE .

(3) EEPATHIMI L , & Al 22— R AW B, T RSB HEH, %23
A 2% 1k 25 1, X B s B O R — A i BRI B A = AR i b/ T A BUE N R4S
HEE H R

bt 26-3 P X & —RE A i 0 T2 B i 22 i i A L AT LLER Bl N — A e
P T 0 8 A R S — AR 1 2 e

B 26-3 ZHARHLRHITE

263 ) I FLE i 1

R EAF LA EERR . REH ARM A SIEE . X6 EH
#| Python ¥ a2 /1 R0 R 38 [0 85 I 97 29 78 (2 R Y PR TR
. Y

7t IDLE 35, T I — 4~ B9 Python 43848 B 1 . LA™ 2) . py”1E 8 24
B BRSO RFE BRI AR R F T IR S Python AR .

B TAE. R, 8 =AEaKeT 2 HINECFEE PR cosO BREUN radians O BREL.
X PN JEAR S Python WE R H FEMITIEHRENSABITHIE,
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fram turtle import *
fram math import cos, radians

(2) )52 i 1E 772 1 BREL square () . 12 bR & 195 1) 11 2 v 35 0 BN 1 77 1) 2% ) — 1
IETTIE . A e i — &R 5 Y IE J7 2 48 Al R 1 1E 7 98 i R 2 O — A eR R, T e 2
F IR B TN W . square O BREUPACAS A0 T

def square(b):
O E A
for 1 in range(4) :
fd(b)
right (90)

(3) BN 22 H) 2 B A B IE i R BT draw (O, IZPBREE X D EF &0 R B B2
H squareO) BRI Zz il HH i 3 M IE A B 2 I 2 PR, draw O BRELAY(CAS N T,

@D def draw():
lllEﬁ]ﬂﬁw RE]
square (b)

®

td D)
left (30)
square (b * cos(radians(30)))

© e 6

right (90)
fdb * cos(radians(30)))
square (b * cos(radians (60)))

® O e

right (90)
fd( * cos(radians(60)))
right (30)

fd (b)

right (90)

£d (o)

right (90)

@666

256 26-4 B /2 I e 38 Y 22 0 20 B8 6F b p AR T A D B 40 F

R QD: & X drawO BREL. S b 2L FIMIETIEBEK.

{CH® . W squareO) BRI %2 il 2) I e #E Hroie K IE 7798, WLIE 26-4 TR 20 3R 1,

RO~ BEERAMBINAZHOEFEN A LA, BEAER 30°. Z/5.
i square O R H AR ERME SRS 2 MIEFE, WHE 26-4 FRIEE 2, 6 2 4
IEAERIE A b * cos(radians(30)), X B EF B, cos OORBMSH AME, FEZH
radians () pRECKE f1 BE (B 5% 400 R I BE AR
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RO ~® . ¥ EE A 00, BEAi 2% 2 M EF BN AW, ZF."AH
square ) PRELZ il 2) B E PRI 55 3 MIE A TE . W 26-4 P98 3. 58 3 MIEHIEW
N A b * cos(radians(60))

RO . 5w\ 2w A Hes 90° . B ar 35 3 M EF B4 .

IO ~® . ¥EER AR 30°. BinE R KMIEFIEWNBZRE AL FAME. W©
B0 A2 2B ) R e AL

SR K2 K3

5

B 26-4 AREEELZH SR

(4) 'S i a2 B E R R A ACHS R e AT . ERR )P A TR AT T B9 AR RS

if name =="'  1mm@ain

1 rﬁ%/}\ [qrre
draw (100)

£ i A9 ACAS L 8 HH seth (90) pR BORE 8 fa, 2 P % 11 R 199 161 5 77 [ a5 8 D T [+ 5 5
E77 QEALTT ), H98 H draw (100) 8 H — 4> 2) g BLE P , o m K IE T B ik
A 100,

R B g S RS AT I, RS g R A SR R AT R R s TR R R 2 4T
JF Python i #2510, 230t — > 2) e BLRE  Gn il 26-5 Bz . 3 i f 1 1 2
T XA e i B AS R, 5 R S TARR R 21T .

@c @ Python Turtle Graphics

B 265 Z[FARWHNEERER

(5) 1 33 V3 77 US| AR EDIE L A A IR e Pl . draw O sREUIEBCANF
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def draw(b) :
lllEﬂﬂﬁw RE]

if b < 50: returmn

square (b)

fd (o)

left (30)

draw(b * cos(radians (30)))
square (b * cos(radians(30)))

right (90)

fd( * oos(radians(30)))
draw (o * cos(radians(60)))
square (b * cos(radians(€0)))

right (90)
fd( * oos(radians(60)))
right (30)

£d (b)

right (90)

fd(b)

right (90)

T b i g ACHE B an

i ©. HTiEBBHBEHGZIEFF. Y522 H
WIEFIENAK/NF 0. 8RB HBEH, XS83EF
B NRA R E S IHZ L &M, draw O REUE & 0K

IR R 2%

R MO, X draw O R E Y2 15 R A . 4 51
1522 i 7) it e PR B o B9 B A4S/ 1E 7 I Z Ak A 15
A 26-6 Fis, @@ EBAH, SES R MR
SE B EE (9 ZE 8 b L RPN/ IE T B i A) I e PR 4k
SRR, dp A B — AR R A IR

draw(b*cos(radians(60)))

dmw(b*ms{'radians{ 30)))

26-6

IREARMREREDHAR

(6) B a 2 F S8 IR A N —BRA) IR . R P A DR fCAS B ecin F .

<5

name =="' main

_rr !E_J%A I:I_i:

speed (0)

up()

gUtO(EO, = 250)
o ()
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seth (90)
draw (100)

& b A ACAS Ll i speed (0) bR ZIURE T f 225 [ %8 179 22 1k 58 98 B g B, LR 2 i
W Rz Hld . 5350, 5 gotoO pR BUK 1 £ 48 3 2| (50, —250) Ak , {8 &) JBR 7E B 7 52
B W

. A% Python G 2B ERB speed OB FAFTLERE B2 AL E £
oA ATR XHEREERRIEE . RERBLLE—FEFHF. '
2.2 BIFRE ., RIFFEBYUIFE1T ¥, Python 111 2 F & H # &
AT IFEBE W L2 d i — BRI A B 2] IR A, an ] 26-7 Fros . A0 2R AN g AR X 1>
FE . Al B2 draw (O R ZCAY 33 3 08 A7 B A X, 35 A 40 6 BB | i 9 48 65 25 17 K6 A 5
& IE .

® ¢ Python Turtle Graphics

B 26-7 &2 /Y5RH

T3 TR B ST 2] B draw O BB G IE IF 28 1k KRB if b << 5.
return, B0 7E 2§ A9 IE 72 /N T 5 A S GE IH A . X208 T8 2 2 IR 1Y
FORTRE BUEB DB, RAFTEBEOF T EIF KBS/ RN R L2 H T %
T 1) 2] I

6 OB I EIRERAR AL HAEIRETEABPOAAZATLHAH

AR AD, TOMEEREABROGRK, RTALMERN—FAELAZ AL, LTARE
BEREZFHAAZAL, wRTGERFTHIANAEFHRLRE, A L8 GRS
M %% . mE 26-8 FT,
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B 26-8 ARAERHEEEGKE

gk X 2 K A

1. P& 26-9 & —BRE W A9 2) e H iR B Ay 49 P B B8 = E T I8 . B A i = f B 2
HA=MK. #IETE A.B.C.D MK Hlh 3.4.4.5, M KRIETFH K E 1Y A
pi ;

26-9 AR

2. P et H A ACATS , /R B = MIE B 1 L An i 26-10 Fra,

fram turtle import *
def draw triangle (b):
if b < 10: retum
for 1 in range(3) :
draw_triangle (o/2)
left (120)
fd(b)

if name —=—A mein %=

spe=d (0)
draw triangle (300)

0 BB s BEFoPERERREMA - ANSIVA. FRAACTERGHLH
A
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B 26-10 HREHRE=/RKE

3. BhEFHHMEACH ., mAAEFASIEE, WmE 26-11 s,

fram turtle inport *
def draw snowflake (b):
if b< 4: returm
dorn ()
for 1 in range () :
draw snowflake (b/3)
td (o)
left (60)
fd(b)
right (120)

6 @O E£HeLBAFToTEEIAEZTR

BAE,

E 26-11

Y

RE

=

i2

Za

BB, FH BT ERNME AT



TEBCFE A Ay — L8 e i B9 ZE P A BRBEAR (R A ALK & 28 O IEZR VAT
28 BN (BB A XSRS L TR B I Y B i B A RURG R B B
AR MBS 2RI AKE.
TERCEMZ N A LR T B A TG BT, BB T A, il 2 1l A
Z RIEZ BN e RN BT THIRIBAR . BO il 2k vl IR AR AR 7 #E R 7R
p = a * sinnf
T LA 5 B0 R ,
x = a « sinnf « cosl
{y = a * sinnfl « sinf
HH S8 a TR TRRE; S8 o &6 W TR0,
HEm LA A W, XY o kA B, BOE i 4 it T
BN n G RN o, IS %00 B9 BUE L Bl 8 0~ 4 fiE
B A BB, 3 a0 W E R, BUEE ih £
T 50R 2n, A& R IR 27, BR S50 0 B9 BUETE Bl R
0~2m, W 27-1 iR, XEFHE p=a « sin30 XA =

BB R EDE B27-1 =HERME
HHERERF.EBAZEE O P L H —IF =M HE
£ i EE .

FERCSA 5 b AR BB i 20X B 5C A9 il 28 IR SE B B 1] B 1 RR KOG R AR R
. i ) A R 2R pR B 2 805 AR L AT LA P T B AR AR AR R T 2 i e AT
B .

B2 A H B th R SO R = BB 2, MBS 8 WEFTLLIRE N 3,2
B a WE AT LLBEE M T B9 B (0 100) . RIS n=3 Zar & BT L =M B 2 i i & 14



. F2TIR KB —CF 2 X

W, REKSEO M 0 ZALT] o, 5 GEHH BUEL #2819 2 805 #25K HOF i i — R 5]
L R AR AR (s ) G AT RN = I BOBE il 26 19 R

I BB AR G AR B E— DEH G PIES R0 N 0 2R L E] o B H B
2SR BOR R AR o My BOME . R8P 22 ] — RPN L5 1Y L, e 2 2 Tl
H— 152 B BB i ZE R

2.3 ) i P i 1L

WIS _EIRT L o A b 45 H 0 G A 8L e, O A 2 ) OB il 2R 9 R . X SR 1
| Python 8 8,23 I B9 FAP , 37 9] JB Aif 16 40 29 1) vl £ 22 PRI O DR AR

%
k"

7£ IDLE ¥ 35§ 4T HF — 1 FTHY Python ZifE4s 8 0 . LI BB £k py” /E b X4
Lk w AR R B A M B R 5 T IR %S Python 15,

(D FABBZEEMBEE, EH Python N B 1Y 22 B JE . 0] DL R i 52
J 22 i) ~F- T P 9 AR . [RS8 i 28 e B0rh 0 B = A R & W H 2 Python I
BRBCEE ., AT AT ) A 2 R R R

fram turtle import *

fram math import *

(2) B 2R BB MZLN drawO BREL SN T,

def draw(a, n, end):
SES T PR
t=0
while t <= end:
Xx= a¥* sin(n* t) * cos(t)
y= a¥* sin(n* t) * sin(t)

goto (%, v)
t= t+ 0.01

fE FH SRS TR BB ML N drawO BREE 3 M2 HPEH T/ a £
AN FRIKE . ZHZE n R TR, S EER end R i & A & I,

TEPREA A il 3 while JEF S5 A ) — RINELEH A IEFRZ /N L 0F PR3 6 &A1
Mt <<= end.BIEM 0 3 end MEFR N H — S OBEIEMZL ., EIRAF KA
B S B0 R s AR b x By 4E . A I 6 22 P R AR IR Y goto(x. y) PRERE i
HESAEZH AN EIE ., AT &6 P& EHZRE « BIKEL 0. 01 BYIEEE
.
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(3) FWH draw O RE T BORI LW IEIE . EBF A DT MALL U,

if name =="'  main

draw (100, 3, 3.14)

A S drawO 2 & — A~ FRE D 100 B9 = H B4k, h 7
BOR A A LU & B8 o, X B R 3. 14 B AT,

(D ¥ LR % TS R R IB TR R &5t — > Python K% 1,
ezl = B EE , i 27-2 Fis,

® 9 Python Turtle Graphics

B 27-2 S =MI3h&ER

86 BOED E2BAW.ARdRA LA . ZEILHRERRD HAABRBHBEFX,T
VAdH# EMAEGLWE R,

14 i3 i 2% 58O

nAy R B 26 IR B AR S8 aon H1 O BL5E 43 B3 #1919
o A 2 PG T I

HEBBERATTIE S o B BORM RSB & o HECWNEIRMAAR
n N FEGCAE RN o Bl 0 BUE R 0~n; 5 n ABELEIEMELSR 2n T™H FEHE
JEIHA A 27 B 6 BUE R 0~ 2=,

e AT BT R PO T I S 8 n B AT B A 2 nﬁ%ﬁfﬁﬁﬂﬁﬂhé’%%&k?ﬁﬁl i

I . n MARBER A AL L/W ARAD . S8 L EHM 7828 W E§ W& JH
B, BEMENSEEIE: S8 L MW UH —A> A&t WA & B E Dy 2Wr, it 7
BN 2L BB L MW = Ay Ot WP & A 381 08 Wr. 808 L.
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fEE 27-3 BRI R B 2 7 RS A T TR T RS L E. T
i AL F KRS W 198 @ e L MW 918 , 2 6k 6w Bo th Ze i BDE .

ﬁl 2 3 4 5
O LY RK
® O BRE
@O R

B 27-3 HEHZL7KEAE

flhn, X4 L=3 W=2 &, n=1.5, A& RN 2Wx=12. 56, BIEXHNSHE 0]
DLl Btk BE . e EeUH T,

if name ==X miin %=

draw (100, 1.5, 12.56)

R AEFREE . SR G 1IBATHE Y - 76 Python # . 22 B & 1 A0 i ) — 4> 7S i B e ih 46
EIE . K& 27-4 FF s .

@00 Python Turtle Graphics

B 27-4 LW HHBMEER
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8 RED KA BB22I3 PRAFHXLETHARBLAHD?

S 3 )

1. RILGIEMERIHR B ITERE r=a(1—sind) ,EHSBITRERH
x = cost * a(l — sint)
{y = sint = a(1l — sinz)
Ho 28 o HEHRIEE RN S50 A BUETE R 0~2x,
el R ILDIE AR R GIF T

fram turtle import *
fram math import #*

up()
a, t= 100, 0
while t <= 2 * pi:
x=a¥* (1 -sin(t)) * cos(t)

yv=a* (1 -sin(t)) * sin(t)

goto(x, y)
down ()

t=t+ 0.01

o BOD wAaCEIRRESH FILSHB WL, i
KA B 27-5 Ff =,
2. BEOIE 2y B e R LG I il 2R AR —
L, RSN
xz = a * 15(sinz)?®
vy = a(15cost — 5cos2t — 2cos3t — cosdt)
HP .28 o HHEIE KA S8 R E, BUEE B A
s
2k SRS A2 IO N R 5 o (1 R

B 275 BAFILDOEHRE

fram turtle import *

fram math import *

a, t= 10, 0

up()

while t <= 2% pi:
x— a* 15* gintt) ** 3
y= a* (15% cos(t) — 5% cos(2* t) — 2% cos(3% t) — cos(d* t))
goto (%, )

doem ()
t= £+ 0.01



F2TIR KB —CF 2K

06 BB R ELYHFEIMRSHEE . A EWLE 27-6 AT T,

27-6 Bk R £R

3. WU 2R BT B o= o™ — ZeosdO-+sin' s M S HOT B R

x = a * sint * [ e — 2cosdt + (sint/12)° ]
y = a * cost * [ e® — 2cosdt + (sint/12)° ]
Hi . 28 o HHRIEIE KN S50 AAE BUETE RN 0~24x,
e R BIREF T,

fram turtle import *
fran math import *
up ()
a, t= 60, 0
while t <= 24% pi:
p= e*¥ cos(t) — 2% cos(4* t)+sin(t/12) ** 5
Xx= a¥* sin(t) * p
y= a* cos(t) ¥ p
goto(x, y)
down ()
t=t+ 0.01

O BB prRacERNAEI BB IR LR wB 27-7 T+,

B 27-7 Wk £k
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R ARG B CANER RIER A ENELFEZEY AR 7L
/N, iE AR EEEABF. £ Python . H FHERHA LMW EEARADL.H
Pygame,Pyglet,Cocos2d.Arcade .Panda3D, %555, &M 2EEAE HIFR T ZATT, WK
NIBLEV] 78 WRT RS — A R, 1E AR 2 W iF X T Z 2K, Pyglet B — 1 3E 8 AR
wFE,

Pyglet & — %[04 Python ifi 5 J & B Z 84 % FH T 1 A& i kA HA 22 5 £ 5 1
AL R AR Iy . B SRR L P S R AR B OpenGL BB | 2% 1B 2 A m LA K
HEMEMBIE ST, Pyglet & — M S50 A8 %E , iy BAR A9 A4 2 H 38 ) rY 2L 6, 40
Cocos2d. Arcade 5L 2+ 8 4F Pyglet k22 I,

£ Pyglet HA] A% % AVbin JF K 35 F & B9 & i AL A% =X, mT L@ o
Pillow PR AL 2 FE 18L& K SR R 2 R B R s =,

BMTH Z . Pyglet & —~ 18] 8.5 H1 H D GE 5 K 1Y I8 X 28 e, e 0) 2 3 22 T E R R A2 1Y

) A T AF

1. &% Pyglet £ E
TEfE ] Pyglet ZiF2 Z Al » 5 244 Pyglet 26 PE (B3 %% 3| Python A EEH., Pyglet
2R 5 3, 3T emd 2178 B L pip 52 &3 Pyglet 28 (B |

WEMNN T, ZRE SRS IEF A, R Pyglet £3& %Y, KI5+ IDLE 3%
B3 . YE Python Shell # H 5 A Pyglet FiHe 46 M 2 7 {2 22 %% |




Pythondi <k Yo 411 AANE A LS

AR A A AE B R RE Z Y A Pyglet. i Pyglet Z23 2. anig
FARM . FZHAEREGE. MW HEA RN, 4. 5603 s A H M
Python 2 =7 B, 22 ] N fa] 2 3¢ Python B3, 1E Pyglet TR WM Z )5, 8ol LUIF 46
22 2 lE AR G AR

2. SIETIEBA®
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ERFTA MR, HE] -MHEARN B SRS - ET XA
hello, world F2J¥ . iXHEBE AT LUK 30 JF & A 453 2 5 RE % 1E & T4F , o J2 1a] 38 A B9 3 i 5 %
Hi— 7 [ i

AT 28-1 & — Pyglet A1 hello. world 8., XM REFSAE8—1HH.
H & — XA E , T 2R hello, world,

THIERF 28-1

@  import pyglet

game win = pyglet.window.Window ()
label = pyglet.text.label ("hello, world', x= 0, y= 0)

® ®

@game win.event
def on draw() :

Qe 6 &

©

pyglet.app.un ()

BAR FMAREAZ (HRERTHE —14 Pyglet /P AL TR, X b #9865
FRARULEH N T

5@ i H] import ifi 5] 3 A pyglet )% .

L5 Q. {#H pyglet. window. Window 28 & — 1~ % [ X % game_win, 78 &#iX
AN X IS HEE Db SE . s EE R 2R B RSF BEXE AR
EALAT S5, TR B E.

£A5 Q. H] pyglet. text. Label 58] 8 — > CARFRZEXT 42 label, 7E 8] & X 1~ XA
PRAEXZET L 1 AN SRR ERE LB /RAZ A hello, world, J5 42 848 € X A~ 3C
AR BoanTERE H PR B (0,0),



. H281  Pygletgnfi 42k @

RIS @ . f# H— 121 2% @game_win. event ¥ HJ5 & X 11 on_draw () 75 £ L BK 2 744
FIXT 4 game_win, YMH B2 H A L. Pyglet $ 70 IR I F . 7E on_draw O ¥ A48
e AT ., AR SRR AR O P R SO B R AL SE A R4
f£ on_draw O FiEH 9 S M 0T .

R3O : E X —1 on_drawOQ ik  H TR CARENNE R R B E O H,

fCA® . BHE D XS game win B clearO) T EBBRE O PZLH WA ERASE. @ H
ol IR B 5,

RGO . P CAERZEXT S label 19 draw O J7 i, 7E 8 11 H 24§l Y SCAR B 25 19 41 TR
#f hello. world W/nfERE N (0.0 F .

5 ® . @i pyglet. app. runO) i, iEFEFF#E A Pyglet B EKIAFH HTEH , I ik
Pyglet Wi i & #p S 0F, dn g 1 22 F 44 R B 30 BRObR A 8 31 L il 4% 35155
Y runO FEBIATH . Pyglet BIFEH GG TA/E, ERI A MR E O XA, ranO J7
RA IR A,
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=R ERR - 1TBRATROE N EHW N A T A 2/2R—17 hello, world 3UA,

MARZR B XA, U OB A, AR TR A LA Esc #.
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1. {& F pyglet. image. load () 77 i% hn & B %

1E Pyglet Himzk E %3k % 5 8 , {8 ] pyglet. image. load ) 7/, HE 48 &€ — 1 E
1% 24 Z 80, A A8 & HAh S50, Pyglet 22248 FH AT o] v] 19 B % 4 fit 05 o i 25 K]
Bt . mBIREFF 28-2 /R T WA i ST A im0 — 4> PNG #% 23X 19 B R 9F s ) &
A5,
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import pyglet

game win = pyglet.window.Window ()
@D img= pyglet.image.load('kitten.jpg")

@game win.event
def on draw():
game win.clear ()
@ img.blit (0, 0)

pyglet.app.run ()

16 AR A5 Y 45 44 F AT I A 43 19 hello, world P EA 2, AR Z AR I F,

{5 @ . /] pyglet. image. load O F7 L MK — 4~ 4 4 kitten. jpg 19 B &R C1F, 7 1R
[a] — A~ RO G A7 TRAE XS B 28 1 img W . BROIABE A 8 5 H AR Fe i T8 S BT 78 S0 3%

A% 8 HEB T G/ blicO 7573 . FF BR 2 6 Bl & 1 A9 (0,00 A A kb . BOIATE 5L
T EE S AL TR A T MO0, 4k, 7E2:H FEE, X5 55 blit(x, y) 7k
A8 E AL PR (x, ) X5 . RN 42 ik anchor_x H1 anchor_y J& 14 FH T 1& ot A 14 10 4
mo X TEd Scratch a A9 AR UL, 5 5 AT LLBRAE A M AR IS Bl

R wBIARF 28-2 R XL TR &/ % 28 R/ FH 42K /28-2. py”,

2. {& H pyglet. resource. image() 77 7% /N #; B &

Pyglet #48t resource 5 T 1l 4% I 2 1 76 25 0 V8 900 401 1440 0 0 5 430 4009
ARG, BRINEOL T resource fi H &4 R Y Fi#2 /7 FrfE H X (B3 & __main__ BT
). B R — 0 T R T A0 P T A RS,

img=pyglet.resocurce. image ('kitten.jpg')

Zla sl ATE R D X2 0 on_draw O FEF R img. draw O 2k B~ iz EAZ .

WE . —MNMFREFFEZSITERR A AFESTHR., BXEFREFRE—-THRXHF R
FeR i m ik . Bl an . e i R P e B SRR B — 12 8 res BT B % . A R KK
14 kitten. jpg BB X HFEH ., XIFHELLECHF L E pyglet. resource. path J& P , FHi%
e bRy E=A LRI

pyglet.resource.path = ['res']
img = pyglet.resource.image ('kitten.jpg')

fEX & pyglet. resource. path BN , HFEMGE - MFIR., XEREX D IEAER L
REZIRF\AF, HE,WREFTEEE T HX, Pyglet At H R#EfTE PR,
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TERAHIESL FHF, B0.7F res H 3 F 458 57 images Fl sounds B ~F B 5, H
B 1% kitten. jpg B3| images THREF ., XHEZEAE P images T HFIMF| path 7
LRI M ERE AT,

pyglet.resource.path = ['res', 'res/images', 'res/sounds’']
img = pyglet.resource.image ("'kitten.jpg')

fEi% B resource. path J& PR, B2 A H IE BT (OO FE B &2 7 B A7 . BV AS [7] 19 e 4E
FaE AR S,
EBER path @2 A H F AR EH &V wIEH R RS].

pyglet.resource.reindex ()

R : TAETH AT 28-2 b9k al LS B R BEATAEL T,

3. {# [ Sprite £ B R~ E &=L zhiE

Sprite($ff R) ZEAR w2 T 1 — NHEILE . £ Scratch B9 SCFH [ 1, Sprite # B
FERNMAE, Pyglet #4t— &80, £ MM Sprite 25, H T ¥ EG B/ TE R4 ., FEEXT H
AT EANL AT e AN B EPHEE S, Al IR — P EMR A2 — el 2 R X st
H5 R RE 8 w5 A 7 b AT R

22 fE A PNG #&Xny E R e 2 Aa R . 8t o] LLFH H 2 F5E ORI R s . EIEIR 5
TR PR RlE . Blan. fEas Bl R 28-3 H . M plan. png SCHFINE— 4 CHL B & 5 f# H
ZEME AN — 128 plan AR 2R 5 M plan. drawO IR R Z2HIAER D, &
ZEIN P CHERMEERATRNE O,

B2 28-3

import pyglet

gare win = pyglet.window.Window ()
plan img = pyglet.resource.image ('plan.png')
plan = pyglet.sprite.Sprite(plan img, x= 200, y= 200)

® e

pyglet.app.run ()

e b g ACAS  ACES O J& M plan. png SO I 2% B 1% FF 77 i 7 28 & plan_img ;4%
5@ A A plan_img B & — 48 R 5], i & H A PR A (200,200) ;0B O 2R 1 1Y
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on_draw O J7 I H plan. draw O J7 i .45 R )RR BEWS B2 HI7EE 1,

o THIAZA 28-3 R XL TR R A/ 5 28 R/ T HIALF/28-3. py”,
R AE I zh & GIF #& X9 3l ) EMER A 80K R L3k n] DLR R H: 3235 2 W 300CR H 3l ) 1Y
Fis  FEE i R — S B ARG R L X i Ak 3K A5 A iR . B Gn, 78 R B AR P 284
Fi, m#— /N A sh A GIF B2 (clown-fish. gif) , 34 % sh m E G & — 18 Hh
fish A R R G A fish. drawO TEBHBRZH P EH O L, B2/ 52915
R/ AR RAEREATRNEDZ 9,
THIREF 28-4

import pyglet

gamre win = pyglet.window.Window ()
fish gif = pyglet.resource.animation ('clown— fish.gif')

® ©

fish = pyglet.sprite.Sprite (fish gif, x = 200, y= 200)

@game win.event

pyglet..app.un ()

7e b g ACHS o ACAS O M SCPF 2 — 4 zh i R I 77 i 7E fish_gif i, R 1E
(RO fish_gif €18 — 4 R SEH), &e @O R 26 26 1,

B& T i ] pyglet. resource. animation () J7 % W\ % I8 B 5% 0 2% 2 ) &% . 4 0] DL fE
pyglet. image. load_animation () 75 & M8 %€ & 42 0 28, zh ) 4% .

. TwHIARS 28-4 8RR TR &L/ % 28 R/ FHIAZ)F/28-4. py”.
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& — b NEZMTERERF . SR EE8 T RE R iiE i 2N
BBk, Pyglet #KHi AVbin 2 S H5 F B 2R B A9 & BRI AE 50, BR 3 AVbin J#,
ALK S A B H Python 38 = 723 AVbin FEIAZA .

. &M MP3 &R

£ Pyglet 4t MP3 55 & 41 SC{4F ik, 0] DL fE H resource 53 £ & 35 SC4F. SR
I 4T 28 B 2% B 18 25 L . Pyglet 24 pyglet. resource. media () 77 i M o JH#2 ¢ Fr 46 H 5%
RomE s & X, Bl R BIFEF 28-5 FBan T — 8 MP3 & SR 7.
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&
T BIiEFF 28-5
import pyglet
mp3= pyglet. resource.media ("misic.nmp3')
mp3.play ()
PR THIARA 28-5 MR AL TURW R /5 28 R/ FHIA2F/28-5. py”,

QS 08 B AR ST A U 2R 40 T AR X B A ol 4 ) #% A L 38 A] LI g H pyglet. media.
load O Jr sk mak & k. #ln.

mp3= pyglet.media. load ("music.mp3")

2. BEMXIFMEB AFEPFEM

FOANEOL T, Pyglet {f B TE 2036 0 W0 F . X6 T8 & 2k il B R 30 RL
RARGE . (HEXN T BB E S, L0 PG| ZE R & 08 & 51 5 & s GE e i
PS5 TR U AR Ak TR v 2 B S AR 20K N 2R B A A7 T 58 AR A . AT R SR EE B N 2K
X AE BE A5 {1 75 o o PR Hb 3% . T D 2> CPU #EgERg i e, W R A X FEf. R E W
pyglet. resource. media() 77 %/ streaming Z 8% E & False BI 0], i l0 .

wav=pyglet.media.load('ball .wav', streaming=False)

3. {# A Player Z£3& i & I

Pyglet $2£ 1 Player J&2& — A R I TR E 4 GE S LG L . &1 F — iS55 W
ige., wHIFESY 28-6 BB/R T H Player 2819 32 93 i 2 18 5K S 7 i

Bl FE R 28-6

import pyglet

saﬂﬁl=p}glet.xem0e.nedia[‘%;% %Fﬁ Jp3', streaming= False)
sound?=pyglet.resource..media ('music.mp3’, streaming= False)
player=pyglet.media.Player()

player.quete (soundl)

player.quete (sound?)

player .quete (soundl)

player.quete (sound?)

@ player.play()

® e e

X b E AU R R .

RO . B8 T — Player 250 A FEIR EE S5,

B QOMO . 5 H player. queue () J7 ¥ [a] player XF 5 i+ ik BA 5] o i35 hn 75 & .
[/ soundl Ml sound2 &= H streaming = False Z 01l 8% hn 2% 2] N A7 19, Fr LLGE
CiR-RAYIIEE 3/ 4T L
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5@ . FH player Xt 219 play O J7r ik i BA S 195 ok H B 25 & R 5E L .
Eoan. wBIAE/ 286 R IAFAL T TR/ F 28 R/ THIAEF/28-6. py”,
4. f£ A Player ZE#& 51 50
i H Pyglet $2 i1y Player 2834 0] DL R & B . 45| H Player 28 iy 52 £ [8] i
Bt . n] ] get_texture () J7 ¥ 3R A5 00 A it R . FH oK s 5 & B0 B AE [R) 25 i 24 w4
1%, RFEFF 28-7 B T ZEH 1 A 4% mod A, 3ok 2 10 70 400 A e i R /) — 2%
Bl 28-7

import pyglet

mov = pyglet. resource.media ('3 il 4] A .mov')

game win = pyglet.window.Window (width = mov.video format.width,
height = mov.video format.height)

® ©

player = pyglet.media.Player ()
player.queue (mov)
player.play()

@ ® e

@game win.event
def on draw():
gare win.clear()
® player.get texture() .blit (0, 0)

@game win.event
def on close():
@ player.pause ()

pyglet.aop.run ()

Xf b FEEZACAS RN

£ @ . f# H pyglet. resource. media() 77 ¥ MR 2 17 19 B 5% hn 28 98 5 S 4+ 3
i 2) BB . mov” . Al LAfE I pyglet. media. load () J5 % M 45 7€ B 422 P 8000 53 SC 1

(RS . A8 — A4~ F 5 oK/ — B & H . video_format X A2 MBI S .
i# 1 video_format. width Fil video_format. height T 35 A0 1] 1A (19 T BE A& B, B Ry
BRE . E8I2 Window & 2 A9 5L Bl i, i i i € Z %L width Hll height BR7E % F K/,

RO ~O . Al —MEAREI S Player ZE09 5261, SR J5 4 B XT 5 mov I A 71L
BA 31 54 i

LIS ®: #H player. get_texture() J5 5 K iR [0l — 4~ # 5 ot 148 , £ FH blit O 77 4%
Hozz il 2 7 11 e, 32015 500 52 B s 7 A0 000 1 I 39 2] RE .

5@ . 7EH 15 35 4 fk & 05 7E on_close O J7#: /i ] player. pause () J7 #: {# 4%
A EIETAE., AR RAIERLEV? [AH Player 28 H i A #2435 3¢ P 9 7 s .
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RBoR: RIS 28T R I TR RO/ 28 R/ FTHAF/28-7. py”, '
8.6 ) 5 BRI

TE I X N7 FH % e v 5 38 & 0 FH s S A RARAE M T xR B i 85 . ] Pyglet 45 5 M i
SRR EAA R Z2AEFE AN, A M Pyglet % 1 #PRE B USCK A 8 £ A1 B
IR ERR A, YRS E3 T i U R S S A AN R A S
Boh bs i3 BRAs 1% T R i 2R R, S/ RaaEH. &
UiE AR FE e o, 75 2 4w 5 AH N 1 35 1 Ak 3 AR F ni 7 3 S E 4 L AT AR D RE Y T &

1. R IBEEEEH

B A ) B SR 2 on_key_pressO) , 7E S S SR W 48 1 ) & f & X AN H A

def on key press (symbol, modifiers)
pass

e/ B2 Fy 28-8 /s T Xt £4% T FHAF on_key_pressOBJALER T 3%, A P ¥& T
SR ARG ol ZE g T B SRR R0 R A ] 58 SF R S I L 7E Python Shell % H 24T
B AR B .

THIEF 28-8

import pyglet
@D fram pyglet.window import key

game win = pyglet.window.Window ()

@game win.event
def on key press(symbol, modifiers):
if symbol == key.ENIER:
print ("Bl = HIE T 1)
elif symbol == key.lEFT:
print ("Z2 75 [4) B FE T 1)
elif symbol == key.A:
print ("FE ARIE T )
elif symbol == key. 1:
print ("B FR 1BIET ")
elif modifiers & key.MOD CTRL:
print ('Cerl B IE T )

Q e e 6 6

@game win.event
def on draw():
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Sof b E AR A .

5D : | A pyglet. window. key H & X IS H & E.

RI5Q: 2 X on_key_pressOFEHRmM B B EHIE THEN. ZHEAHITS
¥, symbol S ¥ F /R BE AL 19 B L8RS . modifiers SRR B4, Lo S 2 o oy g A e
BRI A . Al DUfdE ] on_key_release ) J7 k. iZ T A symbol Hl modifiers P 1~Z
. HE A .

Q. HWZSEL & symbol E /R A M 8, &2, Wi F 2. P ZE#=N =M
key. ENTER ## key. RETURN, % HinA =4&H# . H key. SPACE £,

A% @ . FIWr A7 ) 2 A g% B s (s B, PO J7 ) B A A K IR A key.
LEFT.key. RIGHT .key. UP.key. DOWN,

R0 . AW FE A ZREE FHEHERE. F1NFHEEIET N key. A key.

B.key, Ceeeeee DA 2R THE
RS © . HIWE 7R 1 REEE FIFmMER. &N EFEMEINA key. _1.key. _
2. key_3eeeees VLI 2R

O . AWERE(CoaD 2 EHE FHmMEE., Rl Col X FRFRIg A HALE
B 1T, B 40 . modifiers & key. MOD_CTRL fg# i 2] 425 % 4 (Ctrl) , modifiers &
key. MOD_SHIFT fE45 M 2] Shift £, modifiers & key. MOD_ALT GEAG 2] Alt .

i 3 ) U o A i s L W DA S BN U AR R AR RS R . ) A0, 2 B 5K T R TR s L B
iU AR A RS R & 5 15

2. RERHERBRE
Pyglet $2ft KeyStateHandler 28 H T 17t = A ## £IK 2 AT FEAL o] %1 11 30 £ Ak BE AR
Fe R i S T sEOIRAS . AR T i A0 CAS A Beb L RS TR I S AR SRR R AL PR k.

fraom pyglet.window inmport key
gare wir= pyglet .window.Window ()

keys= key.KeyStateHandler ()
gare win.push handlers (keys)

® e

RS AR AT BT
@ if keys[key.SPACE]:
pass

PO TS S AW TR A IR 1 A
fRE5 D 61— KeyStateHandler 25 5L | keys.,
3@ : f H push_handlersO 7745 keys 18 N2 & 11 09 35440 BEFE e HEAL
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R3O : ¥ keys 1E A —AFHEA . W 2R keys[ key. SPACE A True. M 2 7R X4 i
% MRy R

3. EBEREFH

e A 1 FRAR S /2 on_mouse_motion() , 7E RARFS 3 1 F2 i 2 A W fioh 2 X >S54

def on mouse motion(x, y, dx, dy):
pass

XA AR F BN R EHE Dk R E i fs s —&E&3. #an. Ex
By 28-9 FRE/R T ik X H Rir &l — R CWEE O AR #E 5.
TR 28-9

import pyglet

gare win = pyglet.window.Window ()
plan img = pyglet.resource.imadge('plan.png’)
plan = pyglet.sprite.Sprite(plan img)

@game win.event
def on mouse motion(x, y, dx, dy):
plan.x, plan.y = %, y

@game win.event

def on draw():
game win.clear ()
plan.draw ()

pyglet.app.run()

7E b i ACHS L @ 3 7E on_mouse_motion () J7 ¥ i 2 CHLKS R plan 4845 4 R
frde A AT AL bR NITTBE AR e EH BB Bh it . R R BB IR T —E# 3. 7E on_mouse_
motionO) FEF . x fl y ZEA H B FEH O A M A Lis, BiciE1L? Pyglet
A AL IEAO0.0),

< 45 ﬁif?' 28-9 89 IR i’f*Hiﬂ"“ ﬁ'ﬁ @/% 28 1%/‘1‘1’551] ﬁiﬁ'/ZS 9. py

b
|
--\t

£ on_mouse_motion() FE P ,.dx o dy £ H_ L AFBALEEAT G LA FH
EH, EXH#HE AFBARABI . XA AE;RAFHBda L83 .dx AEHK, F
I, EY L, RFFEAaTES .dy AR RiFBEH LS. dy Y EK, XH
MNEERTHTHA: E—RBHERPRELCAAFRBHGERLE,m R E L il AT
wAeLg2aRArFTaBsh, Plie, BEE—AFGHEX P, RiFBEFTHENAELHOATF
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., RAFRIRA ARG R E T,
Wy RS T AN T BRUbR 44 58 0l 4 3 IRUBR 48 £F (B T AT ] BRUb #4288 9 2 3h RURR)
W, 2> fih % DL T BRbnEA

def on mouse press(x, y, button, modifiers):
pass

def on mouse release(x, y, button, modifiers):

pass

def on mouse drag(x, vy, dx, dy, button, modifiers):

pass

fE/RBIFEF 28-10 FRE/R T X JLA AR S A9 A FH s .
T EF 28-10

import pyglet
fram pyglet.window import mouse
fram pyglet.window import key

game wire pyglet .window . Window ()

@game win.event
def on mouse press(x, y, button, modifiers):
if button ==mouse.lFFT:

print ("ZEH 0 @d, st T R A# 2, v)

@game win.event
def on mouse release(x, y, button, modifiers):
if button ==mouse.IFFT:

print ("FEE O 4,3 M FRAFE#E 2 v)

@game win.event
def on mouse drag(x, y, dx, dy, buttons, modifiers):
if buttons & mouse.LEFT:
print ("} 3 B % T B2 BbR A8 )
if modifiers & key.MOD CIRL:
print ("ZEH O @d, 3R F R TR cen ' 2 x, v)

pyglet.app.run()

£ P e .28 x.y.dx.dy 5 on_mouse_motionO) FH{FHH R, 7F RIrFE Tk
M HMEPATE dx 1 dy S8 EAEXMER T EMNAE. BiflifF S modifiers &
XTHEERANOJEEFIMEEZFHFANE . button ZHERIE N T BRIk, 2L T
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pyglet.window.mouse . JEFT
pyalet .window.mouse MIDOLE
pyalet.window.mouse .RIGHT

on_mouse_drag() 77 ¥ 1 buttons SHE YaricF I ir A MR # L H G, ilan,
5 H buttons & mouse. LEFT &4 3 BF 3% bR 25 .

Bon. THAZF 28-10 R XL TR G /% 28 iR/ T HI A2 5 /28-10. py”
8 BB Pyglet FoBFEBER AL 20 $ALAGES, A THRGES.
TAYLELE G O P kK0 B A F4e9 4 HRfe A3

import pyglet
gare win = pyglet.window.Window ()
game win.push handlers (pyglet.window.event.Windowiventlogger() )

pyglet.app.run()

/Ii Python 43 % & © ‘:Fia’*f)\_l:tﬁéﬁﬁﬁ%i‘f'{%ﬁ KRG EATH -, ¥ 2 A B &£ Python
Shell & 2 F 3797 Pyglet & v 30k 3| 69 B B 14 6913 &

B 11 X155

TEUF AR TR Y . 8 F 75 S 40 R — 58 1 B ][] B 25 AT B M 55 . fildn ik — M HE R D
fig 72 1 3 B AE B h-?*?%@ﬁlamﬁﬂtﬁ{ﬂ“%ﬂﬁi%ﬁﬁﬂftpa‘éﬁfﬁ?i‘ﬁf‘éﬁﬂﬂﬁh‘l‘ﬂﬁwﬁm
F5F . TE Pyglet 19 clock B 32 L 5 BRI 55 19 — 26 7 ¥ . % H A pyglet. clock.
schedule_interval O J7 i , & 3 BB 45 & 19 05 (6] [a] b5 o8 F— > eR 0, il 40 .

clock.schedule interval (move, 1/60)

£ F X ATACeS A . 8 schedule interval O kB2 ML T ASZ5{H . move & —
A G E Y pR PR A B8 sR 50O 19 24 575 1/60 S RF (] E] g (B . s) . Pyglet &% X
A~ Bt e 8] B s &2 98 FH move () BRIZX .

e BIFE Sy 28-11 Hhrign T Pyglet i+ 55 B9 H L . ik — 4 B~ hello, world 93¢
AR ETE T H R A2 a0 8] x A fR o 300 6 &,

~BIRERF 28-11

import pyglet
fram pyglet import clock

window = pyglet.window.Window ()
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label=pyglet.text.label (*hello, world')

@window .event

def on draw():
window.clear ()
label .draw ()

def move (dt) :
label.x +=int (100* dt)
if label.x > 300:
clock.unschedule fmove)

if name ==" main

clock. Schedule_jﬂtexval (move, 1/60)
pyglet.app.num ()

1 P gL Hr, 38 i clock. schedule interval O) J5 #:4% move () BREUIN A 3| Pyglet
(1)t R 55 51 R o move O bR B I8 0 55 (8] 18] B 85 12 € O 1/60s., move () 52 0138 pR %K
EA—1T2R8dtSE . 3 moveO) R EH 8 BT, Pyglet 2245 B WA % 2] 1 bR %L
DIk 2 BB E] (B . )i de 80, BRI (] Bl FR gk e i h 1/60s, 18 2 52 PR H
BsF (749 Bsf 1] 1] P AN SR AHSE 1 . TEdm AT X A ) R o B e 75 ok UL dt 280, 7E b
(4 7% 12 5 7 L 4 FH <100 % de”fE R 5 38 move O B ELIT L label SCA#R 25 K V-5 311
W R IE SRR ETE 1s WK FB o a o~ 100 23K

IR ZE\ Pyglet 1 i+ RIE 55 51 & M B — 4 © F7 76 09 3 AL 55 . o] LA clock.
unschedule() 7,

BRow . RIS 28-11 R A4 TR 6/ F 28 R/ FHIA2 A /28-11. py”,

UL B4 T 7€ Pyglet g ka2 rh B — S EARF R, fE/F R+ 4 =6 H
XS g B H AR I R ILA RIS . 4 7 F 47 M B 7 A PR F AR 19 Pyglet R AR,
5 A B B EA R A & R IR ¥, IF 38 17 3 26 75 191 75 1 o 5 4 b P Ao A A

LT REZ Pyglet M 4afEHR 35 B 32 “ KR/ 28 BR/Pyglet 3R/ 2 iE 19 1
DGR
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4R L T XL T T
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FETF AT AR ZE P2 AW EEAL S F AL ALY BT J] . Boad o6 H s & i
e hT s N EAOEE AW T A E S RG] ALY M S . &
I AR 10 70, 3L BIALD AT 3R 45 50 o0, WEXRITERI , e XA 3 ME LA, 2R
Ak A ERERIBY ) RN 1 BUEOF A WREOEARET IR 262 55 J] 8= 45 R
AR o X AR I ] BRSE D 5 0 Bh . e Xk IT AR JR T SR Bl L s 1] 321, D3 XE 25 3R

TE 7 X 45 7R 1] I8, A% B S R [l R mT DAEOR T R i Xk . A0 R ZE R H i AR Iy L [l
VIS D AR 9 QP " #5f . B8 R 9% P AL B Y Esc .

FE 90 53X AP R Z A, Se AT B0, LU A b 1 i X i Ak s 2 S B & T e
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2.2 ) Z e L%

XA AR E LB D REIF A R 2% B A5 o 3 MRS BV SR T g o, 1
FARE T ELHAIRE W E 29-1,

F®29-1 BRRESRDIER

S B
. BABRKEYERE
A g p S
FRRE e s
- BRABREFSEE
o BT RO LT 4 ) 2
— . Bk EHEBERHAYE AR
= o ALY BN T BN K2 s
o AFEBALBI 50 4 BT M 10 4
c AERBHIRE1GELEE
— .« BRBRLEHLRE
e " o ¥F R4 R B B R

XA ERR ) 3 RS LEA R S5 AF T Bk % e, AR IR Ol an &l 29-2 Fiow .
HEan{E N0

— Eﬁiﬁih‘wo F T 46
T T 4

B 292 “FBERFERRASENXE

FENF AT N KSR S E IR AR R H A ALk I m—4-, #HH
FEML PR B E T v VIR KRR W TZAE ALY B T =F e fixd oy 5 3 2, i
FE 1 3] 10 ZBIFEVLAE B — D5 n, W0SR 1<<n=<<5, WYKL ; 2R 6<<n=<8, |34
VEYI R ALY s R 9<<n<T10, M5 Pk 287 T] .

TEJiF AR I 7T B A W 2 e B [ AE AL a5y T, Tl A9k AR R A I, TE
Pyglet FIF A et af kil py oh e, T E g F2H A O SC M, 30 T Al 488 46 T 1) B i) — i
k2. HEE LW SAZEIEEAX TR M ISR ZE B ER, YXPERE/NT
FEABER AP R EAE—&, WE 29-3 iR AL Psh o A &R
HR,.AFENFOLAB G EREAR, MG ZHEEEAHE AB WA RS, Y
|AB|<<R,+R, B}, 5LIA 2P0 R & ARl 4

LB b FETE AR AR 24 R AME - E RIE . I B il xR A i w18 A I A 75 2K A
HE, HU Z AW w0 R O i Z B BE B/ T AN BUE B AT . A8 33X 3K A, 53X 20|
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29.3 ) i B S P

IR X ) Tl X 1 D i H B g B (RS 08 B2 ik Pyglet i Xk 4 A2 19 0] = # K 35 . )
R aE R, NTREREIHEE. Ko H

v B AE0EE miE B %

5 4B B 52 B A 4K B B BB AL — 1 it v P res : it =F

A B IS I RE » B 28 58 WL 2y T 35 TR i XK » [ images ° ElRZ=M

T H » [ sounds HEEREM
T » [ version1 - A1

S T Ak AN ik 3T E G B Tk 25 T RS e
THEP KBS L A % U8 SC A 0 A4 R i » [ version3
FF 5 SC AR CHE % 1T B S op, 3 A4S ik 390 B Y > [0 versiond '
HEZHImE 29-5 Fixs. > BB version§ - LE
ERBZH, REAMBER LY 44y BPS TRTAERTRABRRES
“ON 3 T ST AE R H B R RS IR
€ 29-5 i 1 E 45 W 8 & AT B 3% TS 45 %8 054 b PR B0 A 29-4 7 77 1 3 XK 2
B IS — 1 B res H 3 O F BURE M H) Images FHR .5 HRZME sounds F H %,

YY"

7 AT 28 W) g FE S A B B 2 AR ) B e 5 X N E R EE P . #E IDLE
I AT — 1 # Y Python 48 DO MR %S Python U5 .

1. o0&k R 33 TR 0 #5 2 UF RRAE 22

FESS 1B B, K hm 22 D Kk v fe FH A 25l PR R e o IR L O 4 R K Y S AR A
ORI N IR T M AR EEFEEMBREESREZMESAIRNE ER. &
“ON FI R UET I H H g ST —> versionl 7 H 5. H TAARCE 14N WA B IR ST

1) im 22k i X v fe FH A9 R A s 3 51 TE

W — % N game_res. py BRI IRFF) version]l Hgrp, XA
K8 FH pyglet. resource. image () # pyglet. resource. media() 75 B0 #% i xk v 75 2
i PR AN 5 B P BRI T

(D) BRERREREE., HhCSK RS EERE res/images HR T -5 & 9% I8 iCE
res/sounds H T, Bt DAERE P P s 2 8 H % & pyglet. resource. path, 75 W), 6 Jo i
N #2555 S0

import pyglet
pyglet.resource.path = ['../res/images', '../res/soumnds’]

N 2R JCHE N 28 5 IS L ] GRS T R X AR S R EOR i LR 5 .

pyglet. resource.reindes ()
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(2) InZRELF B EE5E S . i pyelet. resource. image () J7 32 I #% U7 26 o iy 22
21 &1 E L.

welcare img = pyglet.resource.image ('game welcame.png')
end img = pyglet.resource.image ("gare end.png')

bg imy = pyglet.resource.image ('gare play.png')

heart]l img= pyglet.resource.image ("heartl.png')

heart? img = pyglet.resource.image ("heart2.png')

heart3 img = pyglet.resource.image ("heart3.png')
clipper img = pyglet.resource.image ('8 7] .png')
snowflake img = pyglet.resource.image ("5 1E .png")

gift img= pyglet.resource.image ("4L¥ .png")

princess img = pyglet.resource.image('Z £ .png')

BINEW F B R SERERNA A, X ERT  HFEBSA .S ALY
MBS TSRS B HIREERGN PO E, MBS — center_image () PR %L
¥ 52 BGX A TAE 853X A R B0 S 35 INAE 4 BT TR XM (game_res. py) BIIF LAk .

def center image (image) :
TR EE RS AL
image.anchor x= image.width / 2
image.anchor y = image.height / 2

R AEMBE R Z ) A R BB B T T AL AL 5T ] 55 EAR A0 5

center image(clipper img)
center image (snowflake img)
center image(gift img)
center image (princess img)

(3) MBEFFRIER, XMHFERNT S REHOZC LW T Y L (B LT
2. mda) fl1— pop &AL (pop. wav) , {# H] pyglet. resource. media )y mMEL B n] , 1%
B 24 streaming = False, IR A FR&IBMEBBI AN+

misic = p}glet.resmrce.na:lia{'!f’%‘JLﬁlﬁ] ﬂTﬁ ma', streaming = False)
pop sound = pyglet.resource.media ("pop.wav', streaming = False)

I, IR E AR T IR A TAER R T .

2) ¥&RUEAR Y FEAHELE

P — 2R A G, py” WSO FHFRFE R version] HEH . FEX AR S
RN — AR E DL R R B S A R B 3 MRS BAR AR
17 5 . BAR BRI R
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(1) A pyglet B R i) AR B

import pyglet
fram pyglet.window import key

fram game res import *

F A pyglet. window. key SR LI H K E X AT . AN A B # 1 game_
res. py PR, DA FH¥iF Xk P /s 22 09 & Fh IR
(2) B8 — e FIRIR S WA ] game_state, IR BEWIREH 0.

game state=0

R RO IARESEARKFRAT: 0 RTFHFRE I AFHITRE.2RATER
k&,
(3) BIEHFERE O E O R SFEE R 800 * 600, FR ik E H“/A £l ZHt”,

game win = pyglet.window.Window (width = 800, height=600)
game win.set caption (' F i EHE ")

(4) 22| FAE M, 76 game_win & 1) on_draw O J7 5, {8 FH EAR 1Y blit O J7
B E AL H BN E D g, AR EIERCIR A game  state 22 H A [R50 AR AE A Ui & 75 5% 9] [
K b Zdi & J5 78 & game_state. T DA 7E PREEN 77 5 P& A global CEEF AT B,

@game win.event
def on draw():
gldbal game state
game win.clear ()
if game state == O:
welcare img.blit (0, 0)
elif game state == 1:
by _ing.blit (0, 0)
et gane state == Z:
end img.blit (0, 0)

(5) A 1 on_key pressO i 8 &+ F M, EIFRL T HFEHFIRES M
HOREE , A S n; P 3 B EE AT R iR e A ITIRE . BTk EFEE
SER . A T I, S PR N S AR L I ORE A ZSEHRIRES

@game win.event
def on key press(symbol, modifiers):
gldbal game state
if symbol== key.ENTER:
if game state !=1:
game state=1
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# F T I X 30 R 5 PR A 1 O
if symbol== key.SPACE:
game state=2

B e R RAFHAARA R FEE S 28 ROMENE, |

(6) i A Pyglet BHHMEH ., EFEF A O F I pyglet. app. run() J5 ¥, {# Pyglet {if
KR e A E R DT iE AR R e G TAE .

if name =="' main

pyglet.aop.run ()

ZHLXDEIFHE —DRATE . BTRF . R e LN REET .

O AR ¥ ]2 35 » R e ARG ] 0, i AR AL T4 FRRE . O T FI 48, Bon i
X HEAT ] P AL T HEATIRAS . Ok W6, W s Y Xk &5 o ) i L i Xk Ak T A5 R
OFFF T [m] A, SR i e AT T, Qg fe 52

WMRIF A ERREZT . HAESE A CHS MU, 53 X A 33 5% IR 4
AT TR A .

BT FIARAGBRIBFAETTRE/F 29 R/ THAEF /versionl”,
2. RERRBIES
EFE2INE .2 - TAEMA, P A EHER EWAE AT rEER A FE
WMROE LAFBE., A FWXE”m H HE S versionl FHFRE Gl — M IHamah
version2, TE58 1 NRARRER F9SE 5 2 MR, BEL TR T.
D) B PRS2 2 SEHE, py” 1) G B BT 10 L 0 A AR S U
(1) f#FHEAR princess_img B8 — 1A FABR B HEMER DREHEAAE .

princess=pyglet.sprite.Sprite (princess img, 400, 150)

(2) ZEHE 01 on_draw O I, 8 ] princess. draw O 7 B2 45 R 0 B AR 2 &
@ Od, FEFFRLE T HITIREASBRA TR, BIFE game_state 5T 1 B A 2§l A
FAE RN,

elif game state==1:

princess.draw()
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(3) =Ml A FRMRLE BB, X BB 6 8RO, 102 08 i A6 0 4 i s RS

KHIWr =BT A A, 7 2 H 3] pyglet. window. key. KeyStateHandler 28, [A]
. AT 2 pyglet. clock. schedule_interval ) 77 i A1) & — -3+ R 4L 55 . L& 60 19 7 =48 Dl

o AT MR HEOIRE R ER A ER R A ABS. EREFA DML,

1 name =="' 1ain
keys= key.KeyStateHandler ()
geme win.push handlers (keys)
pygl;t.clmk.;dedule_mterval (princess control, 1/60)
pyglet.app.run ()

princess_control &1 XL 5 B R R 1 24 5. B4 1/60s 82— R aX 4~ 6]
W PREL. princess _controlO) pRELHIACHS N T,

def princess control (dt) :
gldbal game state
if game state != 1:
return

if keys[key.l1EFT]:
princess.x —=400% dt
if princess.x < princess.width / 2:
princess.x = princess.width / 2
elif keys|[key.RIGHT]:
princess.x += 400%* dt
if princess.x > 800 — princess.width / 2:
princess.x = 800 — princess.width / 2

PO TR AW TR AL IE 11 A

O FEHFAEAL FHATIRER A ES A FHB R B, B E game_state AFTF 1,
iR XA~ PR

@ [a]3)8 PR %L princess_control O 8 & I . A b W 9% 38 DL K 28 33 () B 8] (LA
MEWERLGSH dt. BRIRAEFROBhEE N 400 BRE /s, I 4 EFE princess _
control() PR EU#E 8 FH B (1948 B33 BE | A 400 * dt, 7E [\ ZE B B, princess. x WY {E B 0k 2
400 » dt; 1E [0 £ % 3 I , princess. x FIEKEHE N 400 * dt,

Q@ AFEMREGROPRBRINZB/RTEEAINE, T4 FEEE S & EERR
B 6 B, B Ik, % % princess. x 19 iz /N H & princess. width/2. Iz K {H & 800 —

princess. width/2,

EILH 2 P MANEITFRS 5E . BT 500 LU AR AT ) B
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NEWMRE AT .
R B2 RAN BRI TR/ F 29 R/ B /version2”, :

3. TEYEBRIIES

TE55 3 1B B ¥ M Sprite B IRAE — 4 T & P42 FallingObject, 31z HiZJE 9 5
Bl SN Kz L YE B HAE AL ek sy ), 7E< A I H H &L 8 version2 F
H & & #i| — 1 345 2 4 version3, 755 2 TRA R AL E9E S 3 MRA AL,

1) g1 FallingObject 28

Bt — 125 4 falling_object. py FJIR ST F RS versiond HEH ., FEX R C
i L — 4404 FallingObject 1928 £ R F BN — 48P type Fl— 4~ T VI T 4L
LAY T/ changeO 7, BARLZRINT,

(1) A pyglet FEFKHE A9, H random FEEL Y randint ) p& B4 B FE P %L . FF
5 B TR B game res RS A LUE I F AL ALY HIBY T) S5 MR R IR

import pyglet
fram random import randint

from game res import *

(2) %€ X FallingObject 2.1 B4k 4K H pyglet. sprite. Sprite 25, 7F FallingObject 22 14 %]
Ak 7 __init__ O B IN—A> type J& 1 . 38 H change O 77 ¥k B HL A= B 39 % P 14 .

class Fallingdoject (pyglet.sprite.Sprite) :
def init (self):
super (). init (snowflake img)
self.type= 1

self.change ()

self. type J&PEH] TR WA E R, HRF Rax: 1 RanHAE.2 Rty .3 &
E;ﬁﬂﬁﬂo

(3) 7E FallingObject ZEH €| i — 1~ change ) J5 ¥ , i F B ML £ A h i 7% B 44 1) i 7Y
IR HEHBEVLEMAER D LT, mirEmsa T,

def change(self):
# Bl I U 6 4 7 P 4 A 3 Y
n = randint(l, 10)
ifl <= n<= 5:
self.type= 1
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self.image = snowflake img
elif 6 <= n<= 8:

self.type= 2

self.image = gift img
else:

self.type = 3

self.image = clipper img
iR EABE O BRI E
self.x, self.y = randint (100, 700), 900

B MAVER T Bk ok KRR BREB P CEEIAL, MDA
Akk SR 6 RFaHE NG, |

2) Wi H FallingObject 2 532 44|

TEPR SCAF“ 2N 3230 X HE, py” A # — 4> FallingObject 28 /9 55 6l , I FH — >+ R
FEREME N T #Esh, BESRMT,

(1) 5 A falling_object fEHt L)L fif H] FallingObject 2,

from falling doject import *
(2) f# i FallingObject 258 & —~ falling_obj X4,

2. ¥4 & falling _ob] & £ ¥R B LG N T4 2 A princess 9K 2
£

(3) 7% 1 1Y on_draw O Jr ik 22l i falling_obj X2 M4, 528 FRR —H &6
7 TEIF AL T AT IR A 2 s T Wik,

elif game state == 1:
falling dbj.draw()

(4) 7EH 1 on_key pressO FEEF MM F s A &R a(CH ., JEFRE
H 45 8L change O iUl R 5Pk m & &Y,

if game state != 1:
falling obj.change ()

G) BEH FEYiERE T3, # ] pyglet. clock. schedule interval () 77 i 6l & — 1~
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S FERFA LRI A (LD,

if name =="' 1main

pyglet.clock.schedule interval (falling control, 1/€0)
pyglet.aop.run()

[0] 8 PR EX falling controlO MACHES 4N T .,

def falling control (dt):
gldbal game state
if game state 1= 1:
return

falling dbj.rotation += €0* dt
falling dbj.y —= 200% dt
if falling doj.y < O:

falling cbj.change ()

PO TR AW ETRAL IR 11

O e ARAE T #HATIRER A e H T W ixRn 2 sh, B 402k game_state AN5FET 1,
SR X~ pR %L

@ T % BE A A S IR EIA . FEMIRERE SR 2SN, RixE
e Fe 60°. i 60 x dt B i falling_obj. rotation &k K B934 hn & R ik B = T3
200 12 & , #ifdi HH 200 * dt B H falling_obj. v &KW /0 1) I 5 .

@ M WAL sh B % H R AR g DX, w08 B R B g A TR I BE AL
Y48 1) 15 Y LR change ) i 5L B,

ZULH 3 PMANEIF RS B, BT 80T LLFE BIAE iiF X 2 K 25 A AL
i EAE AL AR ],

BR: B3IAMAHBRIMHILZTHRE/H 29 3R/ ~# 42 F /version3”, .

4, fifERN . BoNREGE

TESS 4 B B, A B b i W 2 (8] R 8 2 K05 00 lf 43 A 000 o g L 0 2 0 R g
BRI AL ksy 7], e FEHEEm H H F P, 8 version3 F B E & il — 1 I 4
A versiond . TES 3 PNRARER FREH 4 D RARRINHS,

1) %43 FallingObject 23 fin i 8 £6; 1 2 g

FTH versiond HFH W falling object. py J7 X4, %5 FallingObject F534 1l touching ) 77
rE R Aw (1

def touching (self, pos = (0, 0), distance = 0):
rrrﬁﬁ@ﬁw Ty
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d= sgrt((self.x —pos[0]) ** 2 + (self.y — pos[l]) * * 2)
retum d < distance

1E touching O ¥, 118 FallingObject 2552 45| 5 HAb &S R BT 7E A48 pos BIFEES . 40
RHAE /N T ZH distance I . 50 R B -6 R & A il 8
1E touching O F = B KF FHB eRE sqrt O AT 75 2 5 A math FEHe,

B, A ik, daMmARSEERPANEH AL,

2) BaRGMELEA
I3 B PR SOy F 0 3t py” I gmE T L ESwE U,
P ERELEANER UER DA EMAALE(50,500),

heart = pyglet.sprite.Sprite(heartl img, 30, 500)
B — SRR R B3  B 0, XA AR B h B A8 (300.570) .
score label=pyglet.text.label ('0', color= (0,0,0,255), x= 300, y= 5/0)
fEH 1Y on_draw O J7 ¥ 48N B /R SCARAR 28 L& 0 % A BRI URS .
elif game state == 13
score label .draw ()
if 1 <= heart mum <= 3:
heart .draw/()

elif gane gtabts == 22

score label .draw()

T E. £F heart num &2 H global X F Rk FA AL AT F,

3) B MELE A

fE falling_control () [o] & p& 28 A 7 FH Bif 488 £ 0 2 68, IF 50 8 45 20 #2055 4 i 2161
o, BARP BRI T .

(D) KA FHE R LEFRE A falling_obj. touching O HE . U AFHRE FEYIkZ
H R B /N T A R R & B R — i fA I B KE R R AEwEiE . Go 2R 2 6 B 5 46
10 47 il B ALY 50 47, it B BY J] W04 — W &0 % A . WlEE Z 5 B EZ3/R I — > pop &
R, DA R V) R v P R i B
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if falling dbj.touching (princess.position, princess.height / 2):
it el ling dyj-tyre == 12
score += 10
elif falling dbj.type == 2:
score += 50
elif falling dbj.type == 3:
heart num —= 1
pop_sound.play ()
falling abj.change()

it 52 . £ % heart_num #= score ‘FE &M global X4 F Rk PR AL AT E,

(2) FBuHx AT 0 BB B AR E T,
score label.text = str(score)

(3) AT heart_num B {E BB &0 F A FR . 8 heart_num /NF 0 B 5 ik 7
i A HFORE

if heart mm < O:
game state = 2
elif heart mum ==
heart.image = heartl img
elif heart mum ==
heart.image = heart? img
elif heart mum== 3:
heart.image = heart3 img

4) Fig o] e B I 4f ik B L 1 E R FH P {E
FEH 1Y on_key pressO A T i AIACHS B score %4 0.heart_num & A 3,

if game state != 1:

score = 0

heart mm= 3

iFZ . % heart_num #= score F& M global k4t F Rk FR AL AT E,

5) ME ) on_key press() 77 B M B 4o T )4t £ € 6%

# FH T U X 45 R A9 1 20
if symbol == key.SPACE:
game state = 2
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ZHLE A PTRANERIFRS . BITEIT AR T R 2 Ge #4170,

OBu K Aeug 12 A 0 R A2 A % 30 0 R 4% 2 Ty 46 R +L W RE 2% LIS 0 » 4 2R wlf 3 59
N MEZOFEA . OL%F.0F A6, B 87 7], 5 < AT Ras f IR .

SRR P RBESEBL LA Th e H A ER A A C 45 MU, sl X IR 5 IR 4o rh 42
PR PRACH AT A

5. Hftei= 4l

TE5 5 AN B B A Ui xR 38 hn 48 5F sk A0S 3R 45 B B AR D RE . AE A 5 R e T
HHFH 4 versiond T H F &l — 1 H 545~ version5 ., 7S 4 TRARZEAM a5 5
5 AR A ACAS .

1) SEBRE i 2 kg

D) B WSR2 0 EHE. py” B G B BT 11 L 1E 4 2 S UED

) 3 — A SRR T R 831 i i s TR SCAS 1 AR B fa ok B, B R (430,
BEY

timer label=pyglet.text.label ("00:00*, color= (0,0,0,255), x=430, y=570)

FEH L1 on_draw O LRI INZ 6| SCARBR 2 timer_label BY{CHS , 76 Ui xR AL T 317
RS N5 FOIRZS i &R S s 48 I AR 2

elif game state == 13

timer label.draw()
elif game state == 2:

timer label.draw()
fEH B on_key pressO) I EHFIREDZ & timer value F145{H A 300,
if game state != 1:

tjner_value —- 300

T 5. TF timer _value &M global #82F kW ALAET T,

B2 — T RIME S5 H T2 & timer_value IYEAEH D, FERFA LD HMARE
THRIME 55 948G

3F name ==" main




. #2901 A TR @

pyglet.clock.schedule interval (others control, 1/60)
pyglet.app.mun ()

0] PR 2 others_control O BYACHS N

def others control (dt):
gldbal game state, timer value

# 18] B
if game state == 1:
ey wvalue ——= Lx di
if timer value <= O:
timer value= 0
game state = 2
timer label.text = '$02d:%02d' % (timer value//60, timer value $60)

TEFE AR AL T AT AR L PAFRN Ay B 4780 1 ), A8 8 timer_value 1916 & #0 02L&
H1xdt, HAHE timer_value {E/D T T 0 B, 0 JiE Xk 45 % .

2) I BRAIGFR 48 = E AR B D RE

B & — > Player SRS il 45 361 . H TR A 3G — B 24 R ILWm T L)y fE 25 fh
R E RS | KD, 0] LB player. volume J& 1. HH{E WM 0(ERZ) 3] 1(BIAED) .

player = pyglet.media.Player ()
player.volure = 0.5

1E [81 8 PR X others_controlO) 7 % 1 S5 BRAE 34 6 A & Ak 9 ACHS . ZETEXR T & 78
RGOS 53 Bk W R U AR 45 51, W@ 55 8 player. next_sourceO) VI 58] F — B &
SRR CH HaE AR B . A AN ERTRA —FH.

def other control (dt):

R E T R TR
if game state == 1:
if not player.playing:
player.quete ([misic)
player.play ()
else:

player.next source ()
TEH 1Y on_closeO) Jr v & A Y Ay #& 0l 1Y) & 2k

@game win.event
def on close():
player.next source()
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ZILH 5 MRANRITFRE E. BITRIF SR J5 X T AIE 2H 46 80T 55 R
IR EAT

2 !

Zead 5 ARRA B, — AR B <A Il B NGE R A FSE L T . Rk LRI LA
RAE A S HEFEZR XN T B, T E—-EERETIPHAE.

(D) BB ERNE SMMAA,

(2) BBy T AT IR e A EAERIIE By AR PO E .

(3) W 2~k FixBEAR NG,

(1) [R5 2Pk,

(5) N ANEH AR AE.



D) 240

E—RILIRMPES, — R R AR R, XBEABFEE, EAEHRKE,
PHSCGRE—MRAE R EEFE R R U, PRRE R X G B 51 27, ftb 4 1A R 2R Bt A V0 B0 i I
SRR AT PR . SR o B PR, e B R PO E S M S AT A R
R, 2 BB b sk i 0 AN BT HH B A BRAS A e - AR AR DR AR — T g 2

X — W BUR I RE T 1 58 i S /N iF Ak—— AR EE 4G . AN Al 30-1 B R, e XK Y
TS I P VDR AN SRR B, S BB A (kW) O SO T I T A
T 1 T 19 72 07 R BEFCE MO AT B B RN R . e o A . B oK S B AR Y 4 AT 1)
KIRPEEESC A . UEAR T IR, BEFC B R O 0, 5 % 22 N, d = 3 B 4R 140km/h,
FEEEFC AT E 3% b B — B s M - ME RSV R T SELTE
AL KR8 I RGeS 4 R B Be 5 Bkt . A R AT B N R R TR AR 1R
ANATEE  ANSR BCZA /N O lf  Fo fer 40 DI BESC R R O 0, Xt 4R BEFRAT] . A2 BR 92 AR T
AR EATH . FWERAR A,

Motor: 139.968 km/h
Mileages: 1.520 km

30-1 “RIEERCERER

XA A MEZ o, FE TR Br 50 [ BLRE ST . an SR E R i X AR Ty L 7T LA
BT H A OCH VI B, B R N AL Y Esc #E.
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22 5 X X Z A Se b AT I Do . DUE SE 4 3t 1 i X Ui X S B 5 T E

02 P8 B

X A — A TR AR B9 B8 25 o S /DI AR gt T H= H Y, 2 T 8RR
B P A 5 A P A A I S R I R R R A AT

1. BREHEAR

12 HIFER IEAR R AT RS, B A, AR TEAT AR E R VIR IR EEAS R
B84 N EFR IR IR L K HAE RS B B ANZE3N 0. XA ] LLgE H ki
THIFAR . FEX AR DL — 3 4L R FC EE A S B Y AW R D R A3
b5 5 T — W VDU B 0 T S PR DA BE G e Y A B B e iR O 22 A 3h . B AL e
EWAA KA B T EICEE VBB b m st 3 ek .

il 3 A% B 1 5 ERE Bu S M 7 A2 03 sh U I H R, 78 Wi K 5 1 8 R R B A 1R B
FAR . RIETE, vl LIS W IR 30 3 BIR sh ol & WAL =2 7 i sh . o] LA 1) fij 2% ) J5 ¥R 30 . 55
F. XA R A RS LI H R A RE IR,

P 30-2 Fros . () F(b) 25 e tH R 1 B %, HER e S oae PR, KK iE
Hll EEFCZE N, () AR IR B O AWM sh. (b ARG ERRE (DR
8, X PO (D) SR A PFEAE—E . NIt K R ARE B E 0 a 2F AN
L, 7EH O ERME—RABSAHZANT REMR . ERBRR ARSI #E SELE
(1) T 2 R — B0, XA R = A T EEHE A M Az sh Rk

& BIERE

302 EREDEAHETER

TEX AR S R BRI BB IR 3, T 2T 5 B 30-2 () Fl(h) By 4R A & .
BAREFLEAD HRENATICRELELE o $ho7m &2k, IF X A & iAW
K 30-2(a) (b G E . RIREFLEN « 2LHr H motor x #an. LA E 30-2(a) Fi
(WEIHRAER « BRI R AKX T,

() x 2#R ;. 0—int(motor_x) % 600;

(b)) = 4% : 600—int(motor_x) % 600,

He , AP T 600 2F BRI EE (BA MR, HE D EE B E AN 600



F300R  RALEETE

R,

2. EREEBIEH

EXPWERF FHEBESE L4 DT MEBERELERD, X 4 M HEOEHNL
% 30-1,

F30-1 ATEAAERESESIN 4N TEEOER

1 B 2 B = H 15 2 R £ H
] | EH BRI RE O LB 6] 7 B 422 il B FE 4 D
fa] T~ B 12 il BEE 4 [0 F XK B O F 7 #8 30 CIESE; P2 i) B HE 2 fin

ROATEOL T . R S GEBI RO T A TAME. TEiiFk T, JEFLE S8 T
18 A 3f a5 EE AT A R Y B S (On) S5 AR T BRI B R (Oy) 2Z 18] Y I 25 2 A 18, 40
K 30-3 frs . KT HI B B 22 Jal B B 2 KR AT el 3 4G 0 L 35 2 %08 29 BRI AH
KN,

B 30-3 EEEBzmEHTEER

YL A Rl RAE TR BEHCE RFAE 0~50 R R EH AT X A4 I B g/ TRk
T o ER A B &

npE 30-3 R« HEEFE A (motor) i B 48 T (box) I . 43 3 Fp 4l A 47 Ab 2

51 FMEN . YEFRENMTHE T y B GER 12 2R ZH B box. y << motor. y <<
box.y + 12) B, BE 6 2 i 3 BE K5 B B 0. LI BEFE 262 T48 T A2 0, AS RE Ry , {H 1] L)
& EJrel Fr i,

F2MIEN: HEFREMTHE TN v Fr+12 8K Z L (B motor. y >= box.y +
12) 0, BEFCEAE R E A7 10 F HBELE box. y + 12 3| 50 Z [a]#2 3h , eI BEFC 4 S Wk 48 T
P4, LA 4R SRR E

93 FIEN : YELEAMTHE TN v 52 F (motor. y << box. y) i}, EEfE FEFEEH
J7 e E HEELE 0 B box. y Z BB, LA 4E TS0 PEFC R £, v] Ak S mi o .

i R IR T7 Wk AT AL B L A8 45 SR H V- T %A i XK BE 8 1S i — 26 57 (% i B KR A
B0 1 B AR AR

3. tEERFEEMER

XA R TERE R 600 REMBEBRIENT R ERXRERBRMTEN 84 RF. [
i RIZEENKE N 2m. &S E# N 140km/h. M 0 m#E 3] 140km/h 752 10sCEp
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A 3.89m/s) .,

AR, BB B R E LB ENKE (AL m) 5k P EIEEEGR T E (R
B R T HAE 2/8420. 024 , B F| FHIX — HC AR 3158 HH i kP BE 3G 45 9 e i i Ol 140/
0.024/3. 6216208 & /s) JNHEFEEH 3. 89/0. 0241628 E/s). XM ELHM T HRBE
LRAEAR U EEFE R Tk,

[ Z s AT LAY X DA ER Dy B0 i FBE 1 22 o B P L R e B B SE P D ke Dl B
E}Jﬁfﬁ {2 1% HZE # motor_speed F7xUiF Ak 7 EE L 42 19 1 £, U] motor_speed * 0. 024 *

6 AR R LA km/h A B AT B R B 5 B motor_x RRER P EFLEATH ns JR

E’J x Aa85 . U motor_x * 0. 024/1000 A 8B LN km KB4 A 700 B AR, X FE ] DL fd e
9% S UF b 57 Ui AR R EE AT A R s B

4, EEBXREH

HTERX AN, FEESF -EERFEMAFRES LA 30-4),

Eiwsl 4

¥iE.png box.png motor-red.gif alter.mp3 motor.wav
BO0D ® 295 B4 =58 B4 =xB2 0002 o011

30-4 “MIEEIE"HXREM

0.3 ) YT 5K S PR

XA Y x HE A TR B, T2 A 1 Ui X A Ut o T R 45 TR I TS 3 K — O i el 2 i Rk
AT . (& P A 22 0 A BT R ar AE A UL S . BT R i R g R
BEFR R, 3 2R ES BT Mt I,

\ ;“. ® M

FEAR MR AN E — 2 N WEEFE M SO e b H H &, 8 5 Bl #E— 1
PN res B HF L BEMNTIRG/5H 30 BR/UE X FE A7 304 I v 2 B 5 0 5 4 S
B — 1B res T H=xY.,

f£ IDLE #5ih AT — 4~ Hr 89 Python 4w 4% % 1 , DLW EEFE. py "1 b 304
EK’r HE SRR AR & AR5 TR %95 Python U5,

. EEIIE
%EJXALFEE‘“F T I AT g S U A ) 2 Y o S AR S B 2 i X b i A



() G AN S 8 IR B BE AR RS R SCAR BRSPS 8% 5
(1) A pyglet HHIC N FEHLEC K5 AR ok B0SF HH G BB

import pyglet

fram pyglet.window import key
fram pyglet import clock

fram random import randint
fram math import sort

(2) Iz EAL A & RIR .

pyglet.rescurce.path = ['res']

by img = pyglet.resource.image ("¥{ .png’)

motor animation = pyglet.resource.animation ('motor— red.gif')

box img = pyglet.resource.image ("box.png’)

motor sound = pyglet.resource.media ('motor.wav', streaming = False)
alert sound = pyglet.resource.media ('alter.mp3’, streaming = False)

F301R WAL @

. KRR/ F 30 R/ HREH P REARRG AR AL — AR

WAL AT B Kd) res T B FE P,

AT B R AT B

) g4 2RZE, I HTICRELEN 2 Lir.y LT3

motor x= 0
motor y= 40
motor speed = 0
mileages = 0

(4) BIEFFXEE O AR OSCA R % PR 36 4 55

gae win = pyglet.window.Window (width = 600, height = 295, caption= "JIEEEFE ")
motor = pyglet.sprite.Sprite(img = motor amimation, x = 30, y = 40)

box = pyglet.sprite.Sprite (img = box img, x = 500, y = 10)

speed label = pyglet.text.label ('Speed: 0', x = 10, y = 280)

mileages label = pyglet.text.label (Mileages: 0', x = 10, y = 260)

motor player = pyglet.media.Player ()

alert player= pyglet.media.Player ()

T mACHS U B AN

O @R E 0 game_win, HA/NG 5 5 EMR— 2, #2600 * 295 BE.

B R/NAIEE D AR RS A HESE Ay B 1A Y AT 2 [ DX

@ BNEMIK R BEH%E motor Al KFE T box, HH,EHEM R FIH GIF 3 m &



P

R a8, HmERE O fRishmiE 28],

@ BN AR speed_label 1 mileages_label, 43 %Il F F & 7= BE 4% 25 (19 47 Bk 3
BRI H AR,

@ BN 2 P10 K 3% i %% motor_player Fil alert _player, 43 5 3% A% EE $€ 45 & &0 F1 &+
.
(5) fEH I AY on_draw () 77 ¥ H7 2 il i X% 1| 1 .

@game win.event
def on draw():
global motor x
# LI F IR Bl
bg img.blit (0 — int (motor x) %600, 0O)
bg img.blit (600 — int motor x) %600, 0)
# S P I 4= RR
if motor.y > box.y:
motor.draw ()
box.draw ()
else:
boxz.draw ()
motor.draw ()
# 4 7 3 B A AR
speed label .draw()
mileages label.draw ()

PR s B IRS S EF AT B B A OC . Y BE 40 4 o B el AR I, AR 40 JEE
B4 o AR R A 30-2Ca) FICh) FE B H AR R R A2 B, £ % H A9 on_draw O J5 ik
HEGE blitO T2 HT = EER . BaEFEREDRPNERREDTARPNS,

R TR E R, Y EEERAE TN EESMNORETNE v iR K/ EELE
FIFE 22 i 19 55 J5 01 5 WIS B8 35 3008

(6) 7EREF A O HiEH pyglet. app. ranO Ji%, )3 31 Pyglet N R 7 . i A ATEIF

if name ==' main
pyglet.app.run ()
Z2HL.E AP ERMTAERTSR T . S8, 80T LLIFE R O Pl i b ET 5

PR BEFC A AT B B A AR R O, BEFC AR T I B TP B A 1% 1

B BATRA RGBT KR E/H 30 R/ F 6 F/AEEL

2. HEHIEEEMEFIED
XN RP R EEER ELENE TR REE), i E LT R A M E e



F30UR WAL

T ol Uk R AT, FE R B AE TR RE S 45E 1k L DL R b s PEE G A 1 A ek g R R HEORR
(1) 8% distance ) PREL, T 3158 P9 A b o 22 8] 4 R 5, DT 512 200 Al 43 4G 00 ) BEE

def distance(@= (0, 0), b= (0, 0)):
return sgrt ((a[0] — b[0]) ** 2 + (a[l] - b[l]) ** 2)

T BEEFIANEFT E math AE A K PG sqrtO) R #,
(2) A7 motor_move() pREL . SEBLXT EEHC AU AT B4 ] . o3 wl(F FH 8 & B/ 4 4~ J7 [l
7 el S e o 1 B e 2 N (1 A ) B B 1)1 G O

def motor move (up max, down min, speed, dt):

glabal motor speed, motor y
if keys[key.UP]:

motor y += 50% dt

if motor y >up max: motor y= up max
if keys[key.DOWN] :

motor y —= 30%* dt

if motor y <down min: motor y=down min
if keys[key.1EFT]:

motor speed —= 324% di

if motor speed < 0: motor speed= 0
if keys[key.RIGHT]:

motor speed += speed® dt
if motor speed >1620: motor speed = 1620

XA PR ECK S 7E Pyglet i RI4E 55 ot fal #2908 H L 5 0 el SO X8 Fn de 28045 &
foff FH o AT RS A 4 ) B B8 i A8 Ak . B 40, 4% 1Rl b el B R EE S A 10 o A B A,
FEARAS motor_y += 50 x dt FEH T dt ZHLIBA 50 K2 1s ARtk a., Wi,
i T [a] b5 a1 88, 22 & motor_y 7E 1s NREREIE I 50, HAWEEH T dt Z2HMAB S5 Z 2
FH 7] 1 18 2

(3) )% motor_control O PR H THEREHLENH Riz3), RIEELESHTER
filf 45 1T A Az B 0 FH A 1) i) s i EEFC 42 30, LA R S /s R 4 2 A A e okt 8 T B R 5%

def motor control (dt):
R AR

glcbal motor speed, motor x, motor y, mileages

# T8 45 A ) 0 B 0 4 1
if distance (motor.position, box.position) <= motor.width:
if (bax.y < motor.y < bos.y + 12) ¢
motor speed= 0
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motor move (50, 0, 0, dt)
elif motor.y >= box.y +12:
motor move (30, box.y +12, 162, dt)
else:
motor move (box.y, 0, 162, dt)
else:
motor move (90, 0, 162, dt)

motor.y = motor y

motor X += motor speed* dt

# 57~ o BE A B

mileages = motor x* 0.024

speed label.text = 'Motor: $.3f km/h' % (motor speed* 0.024% 3.6)
mileages label.text = 'Mileages: %.3f km' $ (mileages / 1000)

SR £ TR B LA X AR B BB km h BB E,
B A BARRIEE G, E AT HA A — A Pyglet 3 X 4£ 50 @98 S HHE A LK
SRS 28 b & T RS 80 R |

(4) €)% box_control O FKE, I THEHIME FRRi2zh., HELETIEBEB S
100m., 3 H B A2 EUR 300 A8 BOAE A, B ib 48 7 M = A 4% 3000 &b & H AW 3h . [A]
i 48 F I RAEEEFC . v AAmbifi . WSR I E AT B G EL E T e FE 1. X
PR ECWAE B — 1 Pyglet 1R 55 19 [0] 3 pA B0 H .

def box control (dt) =

R TR

global mileages, motor speed

if mileages > 100 and int (mileages) % 300 == O:
BT
box.x = 3000
box.y = motor.y — ©

else:
PR T
box.x —= motor speed* dt

(5) fEFRF AL H 4 pyglet. window. key. KeyStateHandler 28 19 32 4] i A % 1 {2
{4 R P ke o7 0 5 B4 SR 2S5 T clock. schedule_interval O 81 & 4~ 1+ RIME 55 . 47
¥ motor_control ) RELHI box_control () pREAE Ay 01 ek &5 . FH DA 35 ) BE 45 4= A48 F i
RWizzl],



. F30UR  WALFEEAL

if npame ==' main
keys = key.KeyStateHandler ()
gare win.push handlers (keys)
clock.schedule interval (motor control, 1/€0)
clock.schedule interval (box control, 1/60)
pyglet.app.run()

2L, 2 MR TAERTENR T, 178 F, stn] DI HEE ey 4 477 ) 8 2
25 P ol N ) B | L e S & PR o m | B R v W L | o 12 il o L A ¢ 29 58 s = T 1
ATHE R, B A2 itk B B RS AW AR AL,

R BAT RO R IAL T TR/ H 30 R/ FH RS/ RIEER 2. py”

3. AMBERTH

EX AT BRI B T & S0 i 5| 8, DL R AE S A8 T I
R A L B R Be I Rk,

(1) 7E motor_controlO) pR 34 Ik i BEFE 2 B U . HERFEITEE R T
O FF LA A G 1 5 | B8 75 B 80 AT M BESF T 0 B, HE Ik &

def motor control (dt):

FEEFC A

if motor speed > 0:

if not motor player.playing:
motor player.queue (motor sound)

motor player.play ()
elif motor speed == O:
motor player.next source()

738 A X OGP I s Ik

@game win.event
def on close():
motor player.next source ()

(2) 7E box_controlO) [0 pR B b 38 & ple Z i s 4GS, MELENITH B R KT
100m, 3 H /2 300 By EAE AT, s AU E R 5 J 30

def box control (dt) :
if mileages > 100 and int mileages) % 300 == 0O:

#EHERS

7
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if not alert player.playing:
alert player.queve (alert sound)

alert player.play()

FW XD EIC R P WS 5 b . B ATRRY . Buau il LA B EEFC AR AT
ik RN 5 R af mT DR W BV B3R S R K ShokERT oy B4R 7. w0 BT A
= AT BT L Br K 2 ARME PR RERE T

2k X 2 X &
Zoad 3R XA ERRHERE TR T . IR IRTLURE A CHETFE
HA X IERHTY B, UTE—-BENEINANE.
(1) e ACE R S MM, N R EER,
(2) &5 Ui A b 300D 1) T A 25 3R 1) T
(3) A UFEAR BT 53 HL I 2% A L]
(4) R i 2R3 A3 Th g
(5) AN NEHF A M AE.



e A 2

TE 20 W 22 %% 1) S 380 ik o 3, A [ b 26 1 £ L R 45 BA S AE i K 0 2 /bl da D L
K RSRGUR KT AR PR Rt R e e FUBIXTE R O 0 A R A — MO R
T8 P 174) A0 6L 5 E 05 47 412 X L6 BH BH G0 A OV TR A 3 . R AR O T T P R A A0k g
LR A 1 !

DA b3t (19 52 — 3K LA TR 1 25 40 Oh REUBE B9 K PR i o i xk——i f ok . i 31-1 B
N AETF AR H P i s A& A @O SR A L, — TR T8 HIE B 5 e R 88 3 s
T Er KA HE Z Szl s Bl e (L L 58 5 ROPR » U 8 S 0 348 5 = 00 38 ol v £ LI, 3 2 2 il —
o ¥ P R B LA R A, IF 545 A5 ) .

B 31-1 “WHaiEANHEREE

XA AR R A R 2R, A DA B A TR A i Ak R, an SR 2R S F AR AR I, AT DU
MR DR S e, ol B N Y Esc #
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TE9% S X R Z /T, A DA SE AT B, DA 0 BT 47 b 1 A% 3X 1 9 AR 7R ZE 5L B &

55 R T URFE 5 A 4309 B 4~/ Ui AR AH HG 33X J R T AR B S O A 2 2, XA TR T
FULP) EE IR - TEUERR P KM 2 Bl s T ) RO 4 B i h . & R A2 B AL BB Ui Ok Ui
4G At ok, DL BT BRI ROR . Bk
28 92 PR X A H A0 T Ak ) — S R

1. RIS Rz 3h 1= H Ih &e

Xt ) 2 38 R AR Pyglet H AR 2292 90 36 B K B Bl BRUPm 48 5 52 S I 80RO/ =2 — 1
MR 1S . B HAET A LR . Pyglet 194 R 2K (pyglet. sprite. Sprite) H & A #E it il 4 R
) RARISEF I ThEE . Fr 9 28t T Scratch MR H . TE IR T Scratch J5 8 1)1z o 35
Hil 48 2 Z J5 JAET ] Pyglet 4a 5 Ui XA 45 2 BB A A7 8 .

TGRS, WEMHESE, BT Rk fe TE, % 276 Pyglet A R 220 Rl 5
PE—~ Sprite YA, A H BN —EZE, Scratch B M Az I EH 58S, WK 31-2 PR,

mE Einast B €0 5
N @E N o7 @ = K iE fe2 2

B 31-2 #f4 Scratch B RIEZHEHIES

B F KB GAE Pyglet 2Pl Scrath i1z sh ¥ | DI GE . 10k R (Sprite) BE W5 1f]
[ia] A A B RN AT 1) A% Bl 48 8 B S B R

1) FA R T A A A bR

TEdE R, AT TR E L — R R E 5 — M E R, H S 2 50 P10 R A AR R
ENBELR M, BRI ERR I L E R, B E BL SiniE Ty mZ H g fE. 1£
| 2, o 7 A TR PR M 3R LR T 1A

J7 7 FA R RE SC . DLARBR Rl b s DR s 7 [m) T W RSE T m) i 3 AL A AR e AR L AR
RZ E LW A bR L TR R L s HEAI(E A 0°~ 3607, 1IEJdE o 0°, IE AR 907, IEF A
180°, IEPE 2y 270°, 4l 31-3 P,

ZIRA B E . NAEFR Nl 09 b o ok mg i L T A B s A i B2 R EH
LA AL EEN LSRR A, AR MA; HAEN 0°~90°, T RRNEHLD
J7 08 B EB A AR AL P kR A LR P L andb AR 60° R P 55°5F ., W 31-4 F,

HEM T MMERMAZEFEBRRCR., ZRAMN R FZR BT MAMH a« T,
W& 2Z B R OC R LR 3141,



F3LIR AN

&
IV It o° I v 1 I
A 1 tidse \
£ 1t %:60°
A
i = - 7
#
FHPE55°
Y B
I F 180° 11 I F FH #A:30° 1
H31-3 AFRALf E31-4 2LRRRE
x31-1 HEZMAABMERABAZEAMBREXER
B2 W] m A AHEREZRBA H 2 PR AR HEE A
jh%!% I %ﬁﬁ RZ{I -‘I:R
HA.FIRE R =180°—a a=180°—R
[ A R=a—180° a=180°+R
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o BE ) — 20 BA I T T T A, XA R A A A (R 1, IR AR H AR R AL B i — 5k
i ™ .

L py A ar (AN 0 iR 23 8 i 15 B U HR O 4 30 5K /G B B R RoR iR
EAFF s 25 BN R EIER N ZM R A MFER IR E 1, B A
AL B AL B — RCRE T L R E R R E R A — MR hak 4, B8 1R DA fR i A p Ab
KL TR D A A m L, R B g,

4. BB HAE

FE3X A~ U AR, Y 3 E R R RO S E R A . ] pyglet. image.
ImageGrid 2, A] DL i — 4~ i #4119 AR 1 — A B 40 5 o 240 B BEME T8 pyglet.
image. Animation 22 from_image_sequence() Jy &, 0] DL — 2 51 /)N AR AE Sk 2h 1) vt 2H
i GIF i 1%

UL FACHS R Bl 7 1 M AS b i 38 SCPF 28— 4~ AR 28 J5 R TmageGrid 2684 i — 4
1 A% 1 2 A/ RS A R Y EHR %)) . FR3E i Animation 2 /) from_image_sequence() Jf
8 B 5 i 3 o/ R A B GIF sl R, i e $ ik 45 Sprite RO E2HF R

image= pyglet.resource.image (' fishZ.png')

imy_seq TmageGrid (image, 8, 1)

animatior= Animation.fram image sequence (img seg[:3:-1], 0.2)
fish=pyglet.sprite.Sprite (animation, 500, 300)

B AABRROTEERBTEADSRFRS LRLALETFRA/F
31 #& /%) & /% 7 /animation_example. py” . 5

fEBIE ImageGrid J& 1Y 52 i inf . 38 i 45 7 W A% 1917 BORIB B0 K 15 B — A~ i 24/ E
RARN —HERIFF, WE 31-7 P, Pyglet & €11 — 4 B4 19 M — 4 B &K 77
A N 1M 5, MG RN R BT R AR 2 B, NARISR . filhn, 78 3 17 3 S I
R WA i A R F 5 TR D5 R L7,
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B EAPTROFLERBET —AF 4549 SpritePlus £, LB LHF4E FF
B e/ % 31 R /sprite_plus. py”., |

1 IDLE 85 4T H SpritePlus FE M IR X, 45 & “9h 2 B EE 7 19 P9 25 [] 138 1 2L A
PEACHS , B IEDEEXT SpritePlus 28 52 BL a9 & Fh 7 e b 47 R B4 41
(1) J A pyglet FEHUAH I, AnsRSFF7 AR L BURE AL ZCR = /1 pRELSE .

import pyglet
fram math import sgrt, sin, cos, atan, radians, degrees
fram random import randint

(2) BN —1~2 A SpritePlus 1928, 4% 7K B pyglet. sprite. Sprite 28, iF ¥ B #] th fk
i init_ OMZSEE . Bl H—-#E G T EES I £,

class SpritePlus (pyglet.sprite.Sprite) :
"*'Sprite I IHAR
def init (self, * args, **kwargs):
super(). dinit (% args, **kwargs)

(3) @8 pointOJ7 % FH T SEBLLEAT R 1 (0] 48 %€ B AL BR (x0y)

def point (self, %, y):
if x == self.x:
a= 0if y> self.y else 180
elif y== self.y:
a= 90 if x > self.x else 270
else:
R = degrees(atan(abs(x — self.x) / abs(y — self.y)))
if x> self.x and y > self.y:
g K
elif x > self.x and y < self.y:
a= 180 - R
elif x< self.xand y < self.y:
a= 180+ R
elif x< self.xand y > self.y:
a= 30- R

self.rotation= a— 9

£ EmACES F . e Xt x 5y v 1E A A il b RO IS S R AT AL 2R L BT AL A SE T AR A
£k /) AR A MR RIR AT NI AL HAELES R wE R " P K
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(4) B2 leftOFN right O Jy ik, F2 B L 4G R 18] 42 85 [6] 47 HEFE 18 € 1 B

def left (self, angle):
self.rotation —= angle

def right (self, angle):
self.rotation += angle

(5) G1&E moveO L H T RIGEE N T MEMBHEENEE., HRLES
BUYRBER PN, TEEENRE.TE Python P4 H sinO % cos() 55 = M PR ELHT,
e H radians O R ECK f AR AN .

def move (self, distance):
self.x += distance ¥ sin(radians(self.rotation + 90))
self.y += distance* cos(radians (self.rotation + 90))

(6) B touchingOJ7 %, 1 T B R i Bl 8 46 0 , 78 H A PRFE 1 &4 g X
b 7 2058 DAL 15 A ) ot A AN PO

def touching(self, pos = (0, 0), distance = 0):
d= sqrt((self.x - pos[0])**2+ (self.y - pos[l]) ** 2)
retum d < distance

(7) fil#E set_image_centerO) ¥ HTH — BB S i EE P OME, &
P REGE F SR GIF A8 M0 30725 FE1R L 36 76 FL A5 — WU R b RSl

def set image center (self, image):
if isinstance (image, pyglet.image.Animation) :
for frame in image.frames:
frame.image.anchor x = frame.image.width // 2
frame.image.anchor y = frame.image.height // 2
elif isinstance (image, pyglet.image.RbstractTmage) :
image.anchor x = image.width / 2
image.anchor y = image.height / 2

(8) fl|#E set_sprite_centerO HL HTHBERPERVESEEEEPLALE. B
JE 4T set_image_center(O) JF VA X FERE N T I fEdE

def sk sprite oenler (sclt) -
self.set image center (self.image)
self.set position(self.x, self.y)

Z I, XF SpritePlus &4 45256, 75 [ B 4 A S8 G 7 P 10 PR 2 ok B X S 2R R PR AT
0, a3 oz 17 T AR Iy ok B LS B
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(1) Jm 2 3 X, 9% Y RN A 7 A 1) 2 50000 B 3

B — A2 IR 3E L game_res. py 1B 3CHF & -7 2 versionl B R, 7EX
A VB SCAF A 4 55 AR i 28k 3 ek o T A PRI R 7 5 R UL

import pyglet

# 12 BT IR

pyglet.resource.path = ['../res/images', './res/sounds’']
misic = p}glet.remne.rredia['iar“,% i 28 Jp3', streaming = False)
bg img = pyglet.resource.image ("8 ¥ & .pg")

panel img = pyglet.resource.image ('panel.png’)

cannon img = pyglet.resource.image ('cannon.png')

bullet img = pyglet.resource.image ('bullet.png')
fishing net img = pyglet.resource.image ('fishing net.png’)
gold coin img= pyglet.resource.image ('gold coin.png')
silver coin img = pyglet.resource.image ('silver coin.png')

RIGHRIRE 31-2 PR 2 — 1B &4 F M/ fishes_config, & L) T B
TR & Fh 8 1) 2 B A
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fishes config= {
'fl\ﬁﬁ':{'nﬂx‘:i}, 'alive':0, "tum':1, "life':1, 'score':1l, "spe=d':
40, 'file':'fishl.png', 'rows':8},
# 45 I H At £ 19 2 5

}

1E PSS, S 78 & fishes config P& THEA X AW HEWE 31-3 i,

% 31-3 FHITE fishes config P EINBRBETHAHR

max alive turn life score speed file rows

BRENEH | ANEREYE | REEE | AaE o o E | U2 | ShmiT

T ECWR /% 31 3R/ ~H 42 /versionl /"4 H K 3] game_res. py & L4,
Tk A 6 R B 5 T 4 R 6 A A |
(2) QIR E 0B RE R EGRE.
B —A~= HIR SO IR DLk AL py”VE 8 X A AR A7 B versionl HRH, fEiX
MRS A — 2 e G iE AR DR B9 AR RS RS, IR TEUE XK 7
1) on_draw O J5 ¥ H 2z i H U K 11 . 7 dm 8 A 5 g AT T g AGAS

import pyglet
fram sprite plus import SpritePlus

from game res import *

t R E
fishes, bullets, nets, coins = [], [I, [1, []
score, game time, auto play = 0, 0, False

RO 2P AT REINTE B I 7R

gare win = pyglet.window.Window (width = 1024, height = 768, caption= HHAIAN ")
panel = pyglet.sprite.Sprite (img = panel img, x= 130, y= 0)

score label = pyglet.text.label ("000000°, x = 165, y = 6)

score label.font name = 'Arial Black'

score label.font size = 18

cannon = SpritePlus (img = cannon img, X = 554, y= 20)

canncn.set sprite center()

@game win.event
def on draw():
X l%%ﬂiﬁ?iﬁ@iﬁ T

bg img.blit (0, 0)
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panel .draw ()
score label .draw()

cannon ..draw ()

% name ==" main

R IEJ?A [qrre
pyglet.app.mun ()

B MK B TR & FIK 3 SpritePlus X 85 & L4 sprite_plus. py. 5F & 4 -"’f\i‘]
versionl B E P, |

(3) FEWF A H ) on_mouse_motionO) 77 ¥ H ik KM A4S R i m] RARTE 5155 3h .

@game win.event
def on mouse motion(x, y, dx, dy):

cannon.point (2, V)

EILEANFORRFE 1A RAE . s, §nl LA R E 058w 5w E
B RS R, BEE RAn e st iR sh . RKIgR R R E ¥ 5.

?ET % 1 /‘}ﬁiiﬁ"]ﬁi'f*{;ﬂ:“ﬁ‘ﬁ @/% 2l ﬁi/-r{ﬁ] ﬁiﬁ/versmnl’

2. LMEHMERMEBERED

TE5F 2 4B B, 65 3 B8« 2 72 B R v A0 28 1) £ B A iR I R £ 1) DR 3 O M R AT 4 AR
TEBR e B AE H —FE A i A 2SRk ENTAREPLIE 2 iiF 3l . 6“4l fa ik N 7T
HHFH .4 versionl T HFEEH — 0354 A version2 SRJFFES 1 PIRA M E A L 4y
G 2 AIA A

1) g4k R FishSprite 28

B — 2 HIE S IR DL game_sprites. py 1E R 3024 TR 77 5 version2 HgH ., 7E

AR 4% 5 FishSprite 2509 L AR , B4k 7K A SpritePlus 28, GBES MR IE R 31-2
%Wﬁﬂ’]ﬁﬁiﬁ'ﬁ%ﬂﬂﬁ%ﬂniﬂ’]ﬁ,Fﬁiﬁﬁﬁﬁﬁ?ﬂlﬁﬁﬁﬁiﬁilﬁmmiﬁlﬁ]ﬂ%iﬁ%g

fili FH R 1 (GRS 2 ks R FishSprite 28, W B R MW ERL T init__ O,

import pyglet

fram pyglet.image import Animation
fram random import randint

fram time import time

fram sprite plus import SpritePlus
fram game res import *

class FishSprite(SpritePlus) :
R rﬂ*ﬁi RN
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&
def  init (self, name = '', item= {}):
self.set animation (item)
super (). init (img= self.alive img)

self.name = name
self.life = item['life']
self.score = itam|'score']
self.is turm = item['tumn']
self.is capture = False
self.visible = True
self.death time= 0
self.change time = time()
self.angle = 0
self.speed = item['speed’]
self.acc= 0

sl set suart()

ER MR IR AL TT I Jo R PNG SO AR R 8 10 3 i R L 5F4F O 2 808 AL
W) IR A J7 1% s 35 B0 B — SE 28 Y Jm P, A i 24 F L A e (e D 3 L 5 5 R IE

S I L E

# B 2 £ B 3h i\ P {5

# T FH A 2L M w0 a4k T Bk
B F

# 4 i fE

#1535

# 2 I IF 3 B i m)
# 2 A H 4 AR
#E5A I

# IR FLIE T AY B [E]

¥ b UK AR B2k 1Y B[]
¥ € FE A

# UiiF 2l 2 BE

# fin £ BE
1B A AR S

X
i

FER A set_animationO) 77 H TR IE PNG EI& A AR GIF 3 E 4,

def set animation(self, item= {}):

image = pyglet.resource.image (item['file'])

img seq= pyglet.image.lmageGrid(image, item['rows'], 1)

for img in img seq: self.set image center (img)

self.alive img= Animation.fram image sequence (img seq[:3:-1], 0.2)
self.dead img = Animation.fram image sequence(img seqg[3::—1],0.2)

TER A set_startOJ7 &, T8 € il sh i 0, BV SE B A irsh i s 1 1K,

def set start (self):
if randint (1, 10) > 5:
self.x = 0 — randint (512, 1024)
else:
self.x = randint (1536, 2048)
self.y= randint (0, 768)
self.point (512, 384)

ERPEIE swimO 7k, T L BAA R A i iiF 30, GE 9% FEAL k22 59 7 30 7 17
B, LR E i 48 E S IR 2K, B SE R fiFsh 1956 2 S F5S 3 3R mE .

def swim(self, dt):
#4535 AR i B B 2R
if tima() — self.change time > 3:
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self.change time = time()
if —~512 < self.x < 1536 and — 384 < self.y < 1152:
if self.is tum:
self.angle = randint (— 10, 10)
self.acc = randint (- 10, self.speed // 2)
¥ BHAILFE ]\ n e % 3
self.left (self.angle * dt)
self.move ( (self.speed + self.acc) * dt)
# i 70 R Bk R Ok
if not (-1024 < self.x < 2048 and — 768 < self.y < 1536):

self.visible = False
TER PO cwistOF7 ik . T 16 0 8 3/ 2K ik {2 s . 30 19 3 1) R

def twist (self):
self.image = self.dead img

fEE | EE check_deadO) ik, H F- Bl i FEm GENE A 3h 1s JF HIH 5.

def check dead (self, dt):
if self.visible:
self.death time += 1% dt
if self.death time >1:
self.visible = False

2 It .3X I FishSprite 2455 288, nf FE“Hi ik A, py”" IR 8% H S A FFfE A,
2) 5 HRF A A A 18 A 355 3
Pl Btk AL py” RS, 3 A game_sprites BEH DL f# A FishSprite 28,

from game sprites import *

) 2 S B A8 B A BR WS T RIME 55, R Bl & — B AR AR anAE R TE B s L sh , JF 9%
il g sh ML BB I AR 5 . |/ Je B & fishes control O pPREUVE R i+XI 4T 55 1% [0 3 pR %X,

def fishes control (dt):

SR JG M- 8L7F 55 fishes_config A 132 BU & 8 1) = 8. ¥ BB £ B 19 A= B8 ok m& L 1
FishSprite 256 & ) f 8 R 19 561, F8 H A fishes 3R H

for fish name, item in fishes config.items():
if item['alive'"]==0:
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mm= item['max'] // 2
elif item['alivwe'] < item['max'] // 3:
mm= item|['max'] — itaem['alive']

else:
mm= 0
if fish name == "#§%& ' and int(game time + 1) % 300 == O:

mm= item['max'] — item['aliwe']

if fish name == '@ % ' and int(game time + 1) % 480 == O:
mm= item|['max'] — item['aliwe']

for 1 in range (mum) :
fish = FishSprite(name = fish name, item = item)
itam['alive'] += 1
fishes.append(fish)

L fishes 31 3 1y & At ks R 926 1k A o {0 KT 0 19 KSR 7 20 5 1E #0428 110
s RN BAK s, FF RO —HBOE 0 585 A 7T WARZS 19 K5 R fishes 31 R 48 B ,
K5 H A R B

for fish in fishes:
if fish.life > O:
fish.swim(dt)
else:
if not fish.is capture:
fish.is capture = True
fish.twist ()
release coin(fish.position, fish.score)
else:
fish.check dead(dt)

if not fish.visible:
fishes config[fish.name]['alive'] -= 1
fishes.remove (fish)
fish.delete()

Z I, 818 K Y fishes_control O) 4a 5 5€ 55, ff X A4~ 018 R ELE 7R )P A 1 6 &2 —
THRIME 55 . B lE] B PR i A 1/60s,

pyglet.clock.schedule interval (fishes control, 1/60)
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I ELETFARE T on_drawO FEF I draw_spritesO) pREZZ H A B EZ

@game win.event
def on draw():

draw sprites (fishes)

TEX P UEARFE I B . L% F& 28 1 fishes, bullets. nets il coins 43 3 77 i 45
RO HEFER HMERME TSR, #H draw_spritesO) pRECHE I8 15 X 2671 £ 2B 7 P 7
TS Ab T A WAR S &0 R I B HF R B O A iz e B an

def draw sprites (sprites):
for sprite in sprites:
if sprite.visible:
sprite.draw ()

I XA WFRRARIT A 2 DA GRS 5. 1BATRE Y . T SF 2. 8k RE AR 3 N TiF Xk
TR 11 F R 0 AS B b 3 A AR T A 0 2 b

R B2 AMAMIRIHEFCRR E/F 31 R/ RHBIAEF/version2” |

3. XUHEHHE

EE 3T B i R mf B A S A Bk T g iR B B K %R
B, EHAk AT HERP. I version2 FEHREH —HIFaEL N
version3, KRG TESE 2 MRAMER FR5E % 3 MRA Y,

1) A7 3 kR

]33] game _sprites. py I8 SC1F. 77 5 €] 2 4 7 #F5 R BulletSprite 28, i W #5 R
NetSprite ZEHI# 45 R CoinSprite 2K,

B 22 M3k R BulletSprite 25 fERE & P A LL T /CHS

class BulletSprite (SpritePlus) :
”'ﬁﬂ?ﬁ%i R
def imit (self, x= 0, y= 0):
'”:EU-}IIIL:I‘{‘B”T

super (). init (img= bullet img, x= X, y= y)
self.set sprite center()

self.speed = 300 # 16 35 7% B o B
self.visible = True B U

def fire move (self, dt):

RS

if self.visible:
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self.move (self.speed * dt)
if self.x < 0 or self.x > 1024 or self.y > 768:
self.visible = False

BulletSprite 2548 M~ J& 1 : speed Ml visible, 43 % FH F 5 #4055 19 2 2h B B Fnoa] W,
K&, EHFR fire_moveO) L T LB A9 F5 3, B0 5852 30 B iF AR & 11 A9 aT I X 5
Z 5 ik HIH R

52 i AR R NetSprite 28, 78 % f5 an & 1 i A LL M AUAS

class NetSprite (SpritePlus) :

rr!@m%i Tty
def  init  (self, x= 0, y= 0):
Hljpjﬁln-{‘hnr

super(). init (img= fishing net img, x= %, y= V)
self.set sprite center ()

self.size = 0 # ¥ [
self.visible = True # &0 W

def gpen(self, dt):
BT
if self.scale <= 1:
self.size += 300% dt
self.scale = self.size / 100
else:
self.visible = False

NetSprite 258 P~ J@ M . size Hl visible, 73 51 FH 35 il ¥ I 58 5 (59 K/ Fa] AR 2
KH 1 openO) ik T 5L Bk N il /18 18 A8 K FFH R B SRR .
B 25 fiAH R CoinSprite 28, 7E 4w 48 % 21 1 i A LL R LT,

class CoinSprite (SpritePlus) :

TR R
cef | amit | ((self, x= 0, y= 0, score= 0):
IR T
self.set animation (score) # 1 B AR T 2k & T 3 il B R
super(). init (imy= self.coin img, x= X, y=y)
self.score = score #1557
self.speed = 400 #15 o) B
self.visible = True AR W
self.point (150, 0) # 18] 7] B 1 J 30 A% B T 48

def set animation(self, score):

'”i’iﬁiﬂ]@i 1
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image= silver coin img if score <= 20 else gold coin img
coin seqg= pyglet.image. ImageGrid (image, 10, 1)

self.coin img=Animation.fram image sequence(coin seq, 0.02)
self.set image center (self.coin img)

def move down(self, dt):
R
if self.y >0:
self.move (self.speed * dt)
else:
self.visible = False

CoinSprite 25 3 M&ME , score Hl T 1d I K — F A 115 77 . speed Fl visible 43 5l H
T35 i 0E AL s A A] WOk, EH Y set_animationO) ik H T 315 7€) @ 4R ok &
(1 3 ) AR

2) Pl 5 o 4l # B A

P4 8] “Hf ik N py” T A8 — AN 1T 55 T S8 B0 A S5 0 5L 4 £, 4G T e 5
5 Rl e, DL A R gk BT Vg T A

B2 fire_control ) pREAE AR 55 19 (01 9] PR,

def fire control (dt):

M bullets ¥ & 52 BUE& N s80ks RS20, i H 3ok R 2 3h, 31 5 fishes 31 & 119 &4~
{745 R S P AT RE RS N . 24 s R B R R s R Ok, R 7 A g o B 0
— kiR, AR, 38 M bullets 51 & FES R AL T A n] DR 2S5 09 46 3RS R S5

4 40 8 45 7
for bullet in bullets:
if bullet.visible:
# 1% 3 S8 5
bullet.fire move (dt)
if bullet.y < 150: continue
# % 2R A w Y ST R A
for fish in fishes:
if fish.life <= 0: contime
if bullet.touching (fish.position, fish.height // 2):
#0025 M ) A e A
fish.life—=1
# Lk BRI R
bullet.visible = False
#4i H — 5k X
throw fishing net (fish.position)
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else:
bullets.ramove (bul let)
ullet.delete()

M nets 51 & RS Ha KRG R L ki R dr sk . 24 i RO R AL T A ) R
AW FRE H O nets Sl R FEER.

# ¥ 5 32 151

for net in nets:
if net.visible:
net.open (dt)
else:
nets. ramove (net)
net.delete ()

M coins F1) 7 sz BOR B8 A R 2] 1E B8 s R e & H A2 T AR RE & A
3. ZJa RS BB 2R score 1L IFRHAE TG R coins TR LR,

# B 10 4
for coin in coins:
if coin.visible:
coin.move down (dt)
el e
#3845 o
gldbal score
score += coin.score
score label.text = '$0ed" 5 score
coins.remove (coin)

coin.delete ()

Z I, [8] 8 R X fire_control () 4w 5 5 8¢ , {6 FH X > ] i R BCEE 2 e A O Al & — A~
THRIAE S5 B Rl (Rl B % A 1/60s.

3 name =="'" main

pyglet.clock.schedule interval (fire control, 1/60)

T %, 62 fire_bullet() ,throw_fishing ne() fl release_coin()3X 3 |~ R %L . 77 % H
TS PR A S AR B 4l S v PR ORDES AR R AT BE . FE X BE R B0 2 de Rl RGBS
R ANEE A R A9 SEH] B BTN A 2 X R bullets, nets 8% coin #1| K H1,



SR Hifh ] e
o CRLRHifaiAA ‘%5*

def fire bullet():
kS
bullet = BulletSprite(x = cannon.x, y = cannon.y)
bullet.rotation = cannon.rotation
bullets.append (bul let)

def throw fishing net (pos):
v I R
net = NetSprite(x = pos[0], y= pos[l])
nets.append (net)

def release ooin(pos, score):
R 4T
coin = CoinSprite(x = pos[0], y= pos[l], score = score)
coins.ageend (coin)

TEF AR E 1% T AR ZE S R R fire_bulletO) pREUR S 438

@game win.event
def on mouse press(x, y, button, modifiers):
if button == pyglet.window.mouse. IEFT:
fire bullet()

W ELENFARE 1Y on_draw O B H] draw_sprites () B, ¥ nets, coins Fl
bullets iX 3 /%1 & 114 ¥ X 6 i A1 5808 RS2 6 iy RSB 22 il B 1 11

@game win.event

def on draw() :
g W R
by img.blit (0, 0)
draw sprites (fishes)
draw sprites (nets)
draw sprites (coins)
panel .draw ()
score label .draw ()
draw sprites (bullets)

cannon ..draw ()

E XD RS 3 DR SE . BT B AE 1k B B8 5 K R S AR SR
i1 RIS !

T B 3IAMA R AL T TR /% 31 R/ =H 425 /version3”,
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4. BHE=RER
g = g A = NI ol = ) U = 2 RO L s D N ol A E O e S S 11
BIBMIEE, F AT LR,

%) 3 8

Zad ZWEL AT T XA WAEANTER., BT RARTUREBCWE =
R X kTP B, DIF R —SE AT WNE.

(1) % f0 B A= BROR e AL A I iF S SR s, LASTF & & Fh M i 4 5,

(2) it MR LR . EAR XK B RARMENA,

(3) BHEUFR A nl Bo . ndg hn s ok KR B E 2 i 25

(1) N NEHF AR ARE.
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%2 Bk AR A
¥ 1R HArkN
£ PR L BEANF







OpenCV 4 £ 4] 2

21> OpenQV Fl A T2 fEfA] A

OpenCV 242 Open Source Computer Vision Library. T & —/> T BE & A 1 85 F
& HFEH A YL 2, AT T AMLE 3h PR R 5] ER S E ABTR B S R A L A2 3
BRER HLER A 23 A MLas e 50 o B IR E R 2B W E 2 W, 33X 88 W 405k
BERMNPFEE 5 A —DYaR st Snia — AN TR EE.

AN TR ITTHEIFZEN — 0 > Ht s s 8 T KRG Ml de2e ) 5
HHZHE TRV  ARFSAME EFERES. BAANTERBMNRENZAER —H
R ARMENRIE . HEZZSIEREAELRE M MERLZI B EP ., MEEASARAA
TR e HIESF M CER A BB AEFE sh LI I KB AR . N T BB iR ik A R AR EF , B
Sof AT A2 T 2 20 N T A 72 A R 20 1) 5 )

FEAF AR E T H BB R EMIEICA: ATER. VGETMERER., B
ZGEN=FZHEEMGAXEZR? X=FXRZWHE 32-1 Fian, RIEHE,PL&GFETZEAN
THEHEMNILRFE.KEZTEZETH M.

A TLHE&E
Artificial Intelligence, fdj FRAI

flans )

Machine Learning, & ;ML

ENERC

Deep Learning, & FRDL

F32-1 ATIEE NWXBEIMFEEEINXE

EN T8 REX B0, i o ] B A i n9 30 H 58 6 e s 1 ML A o ) RN JE 52 2] FOR
WL . FEO AN T REROR OIS0 BRAE , AN ZEoR 4 18 2 18 5 TR 19 A TU B 2498 J1EUR
BIARHIRF A MR OpenCV T H RZ AN TR BER S, 5107 DFHEHAANTH
HE I FH 8133, ¥ o X N TR B A A 1) o R J

] fEsE KA OpenCV G AR — BN AT . ASBR¥EE I OpenCV [ EA L IT 45 .



nyhoné‘@f ok Yo 41 AANEIALE &

5 A5 A S0 KRG 2 R T 5 T B0 1 5 B R A 2 0 BWL G 2 ) AR B2
ARG KRS A KT T
e AT A S BRI 1 25 R R

R 2 ) 4 %é OperlV i L

f£ Python H, 75 B % %% opencv-python A GE i | OpenCV #1740 2.
fTH—4 emd #5247% H 8 1 pip 52K opencv-python FEHL L3 | Python #Eir,

C:\>pip3 install gpencv- python

BEAFIT LRSI IR AR R B AER opencv-python IR LR % 5., K5
fTJF IDLE ¥5i , 7£ Python Shell & H o3 A8, Kl 2 B %2R 2. 1& Python ¥
B ZBERNZFRE ov2. FAMSWT .

>>> import cv2

MR ER W BAEAEE , MFEFREZERIIF A cv2, Bl opencv-python & 8t % 3 il 1) .
IR #2785 ImportError: No module named 'ev2' W 551715 B . W /R & A D) % % opencv-
python F5t, 5 BIE“Mf% A &3 Python 5 =7 BH”, S 2 tnfal i F pip a2 % 3%
Python & Ht ,

£ OpenCV %3 I ZJ5 80 A] DL 4R 5% 2 AR BRAE

32 3 ) OpenCV 1Y hel lo, world

MiX BH 4722 2] OpenCV i fE, BRI Gy RF], B 282 M B hello, world
PP iR 485 % — 1> OpenCV ¥,

mEFEIF 32-1 &2 — 4 OpenCV A1 hello, world 27 . %2 7 M A b #E £ 1) —
AR AR R EER L A — 1% A hello, world 3UAS . i J5 K i B2
EARE—THE AR,

TR 32-1

import cv2
img = cv2Z.imread('fac=l.jpg’)
pos = (10, 30)

font = cvZ2.FONT HERSHEY SIMPLEX

color = (255,255,0)

cvZ.putText (img, 'hello, world', pos, font, 2, color, 2)
cvZ.imshow (' Image*, img)

cvZ.waitKey (0)

cv2 .destroyRl 1Windows ()

CHCECSRCRINCRENCONS



. F3218  OpenCVEHRIEHE @
PO TSR AW R TR R/

IO A ov2 i, A GefdE HH OpenCV LA T K 4 2 .

L@ . M cv2. imread O J7 85 NS 2B — A R FF IR 2 & img 1. 30
A AT LR AH N B A w4 X AR . Q2R 45 € 1Y SCIF AR R AR I i T R IR A S e
I & 3% [B] —4~ None {H ., XATUAS 6 HI B9 BHR AL T R4 /55 32 R/ 75 Bl #2 /¥ /images/
facel. jpg” . ¥ H & Hll — 1 B %2 F¥ B £ H 3% .

iR ~©® : JE X pos.font Ml color =/~ , 7 H H T 1% & XA A E AR,
FARMBE @, RIFMEH ov2. putTextO) T ETE img AR F#iH — 30 Z T ENZSE
WK MR SO A AR VR R RN (B RO

5@ . A ev2. imshow O T AN T hello, world XFHIER img B AE—1
fREME 1P, & H 32458 Image,

3 ® . W cv2. waitkey(0) i, ik H 0 — HA FERIRES, ER# F# &1 A4
B A5

I3 @ : M cv2. destroyAllWindows ) J7 B s S A FTHF & 1T,

24> N\

N 0 4 A 55 2 DN — A~ R v -4 ARG B 7 1 A7 B LR 7. OpenCV 2 41E T 28
% 71 25 #% (CascadeClassifier) LA 7 AFEZCAE . 2 20 88 ACAS 5 BE 92 30 A BG4 ) D) fE

EAR/NYF ¥ =2 90 5 LA fa] B9 A B A D A2 )y LI R 7E OpenCV A #24F
1%%%111%%{%6%%??%0
. EETIIE

Jy\ IR/ 32 R/ 7R AR R I SO e BRI B A s £ EAEAH B R, &
SCHF e v B 2 fE &0 T AR I ARG RGN RS CIE B 4 1iF 808 ek . F T 4
5B N B AG I 8 AF RCAE X A SC e

2. BMEHRF AR

fe IDLE 559 o i — % HIESCF . DL detect_image. py 1E 0 3012 4R 77 B ARG
Rl 7 SO e SRR gh S R e R T P AR AR GERSD Bt FR 4n R

(1) A ov2 FE,

import cv2
(2) WL INE— &8 AR EMR R85 38— K EER .

img = cv2.imread ('images/facel.jpg")
gray = cvZ.cvtColor (img, cvZ.COLOR BGRIGRAY)
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WBH: OpenCV R 465 cviColor(D FH A A TH B BB G EH T NH LA v,
COLOR _BGR2GRAY A#E Tl — AN e B4 AR EBHEL.

(3) FIFH ARG FRAE B8 81 8 — 4~ AR &5 1 8% ( CascadeClassifier 28 19 5% #1]) . 4K J5 i
FZ SE B 1Y detectMultiScale () 77 3 K W B AR b 19 ARG IX 38, K5 K i 45 2R 3R (A1 25 78 &

faces,

file = 'haarcascade frontalface default.xml’
face cascade= cvZ.CascadeClassifier(file)
faces= face cascade.detectMultiScale(gray, 1.3, 9)

i BA . f£8 A detectMultiScaleO) FHEW AR P . H 1 AR E—ANMKEBRE: H 2 4~
ABETENGERRMBGRH P  REE o s 2R (EAN 1L1L,PHERE .G 0
RAFT K 10%): 5 3ARIKETHRAN B ARG ABAREL G Z DA (EIAA 3.,

(4) FEFs I EAS A 9 B — 4 A X 3t b AR HE .

for (%, y, w, h) in faces:
cvZ.rectangle (img, (%, y), x+ w, y+ h), (235, 0, 0), 3)

iR R BOABRRERZ—NMEN . BALALE.ORELHEE wiEH A h
kAL, #IH cv2. rectangleOF FTAAEABBE LS E AN EH, ZFFEHF 1 M2
A, B2 AP BRBEHNE LA LIF(x.y), R 3NBRAEHLOAET A LAF(x+w,
yth) , FAANABHREENRE, LS5 ANMHAHAREHTE,

(5) EARFEFIEHERMER ERBE D,

ov2..imshow (" Tmage”’, img)
(6) FFHPE MEERB.ZRERFARND.,

ov2.waitkey (0)
ov2.destroyAl TWindows ()

E%&A%ﬁ?ﬂ“ﬁ]?%gﬁkﬁn ﬁ?#ﬁj?: !%%Qnm 32_2 ﬁ)?za::o

8 BB AABKN/images” LH £ PERSET L AKRBIE A, EXFRE

AAE st frte , F e 2 R, % 9, 38 id 8 % detectMultiScale () F &89 % 2 NFo &
3B, TUARMARE &G0 R,

3. AR 85 A gy A RS

7t IDLE # & a&E — 1= HIE S . L) detect_video. py fE 8 XM AR B A RS
R I 7 SO e L AR S SRS AR e ARG I R A R R B AR QERS) BT R .



1 ¥4

321 OpenCVERFEHE

(x=440, y=6) ~ A.47 G:162 B:204

32-2 BTEEGHNARRIESR

(1) 8 A cv2 FE,
impart o2
(2) FIH AR EEHE )& — 1 ARG K I 25 .

file = 'haarcascade frontalface default.xml’
face cascade = cvZ.CascadeClassifier (file)

(3) 18/ VideoCapture & P T4 A i 2% 4% 453 .
ve = ov2.VidecCapture (" images/video.mpd' )

(4) PEFF 1 BUCRE — > A0 ot R . 4 2R 32 3OAS B 90 40 it 2 3 4% & g B R ih

s

while True:
retval, frame = vc.read()
if not retval or cv2.waitKey(16) & OxFF == ord('q'):
break

(5) R332 B0 AT it P 150 B Dy K 5 PRI AR, A TR 2 PR o ) B

gray = cv2.cvtColor (frame, cv2.COLOR BGROGRAY)
faces = face cascade.detectMiltiScale(gray, 1.3, J)
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(6) 7E AL AT P A5 rh b T B X 38

for (x, y, w, h) in faces:

ov2.rectangle (frame, (x, y), (x+w, y+h), (255, 0, 0), 3)
(7) A B it PR s B B H b
cvZ.imshow ('"Video', frame)

(8) R HEHA G, AT, FH S A 1

vc.release ()

ov2.destroyAl TWindows ()

U E UL PRI A TR 46 5 52 . B AT AR 9 R 2 4 0T 1) o
TR T 1 e 9 A 2 BT 1 K

Bon: IAREFOR ML T TRE/F 32 R/ FHF F/detect_video. py”.

4. BB G LA AR

7£ IDLE #85  frad — 42 H W IR SCF, LA detect_camera. py 1E 7 X4 24 17 77 3|
AT SR S o, AR AR BRI 32-2 19 AR T A S 28

THIERF 32-2

import cvZ
file= "haarcascade frontalface default.xml’
face cascade= cvZ.CascadeClassifier(file)
# 4TI 5k
= ov2 . VideoCapture (0)
PIXEMAIEENIEE A B0RE BEHN 208F
vec.set (cv2.CAP PROP FRAME WIDTH, 480)
vc.set (cv2.CAP PROP FRAME HEIGHT, 320)
while True:
# T B A3 ot P 4R
retval, frame— vc.read()
if not retval or cvZ.waitFey(l6) & OxFF ==ord('qg'"):
break
gray= cvZ.cvtColor (frame, cv2.00LOR BGRZAGRAY)
faces= face cascade.detectMultiScale(gray, 1.3, 5)
for (2, y, w, h) in faces:
cvZ.rectangle (frame, (¢, y), (xtw, y+h), (235, 0, 0), 3)
cvZ.1imshow ('Video', frame)
# 5% A R 15k
vc.release()

cv2.destroyAl IWindows ()
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B b ACHS S e s R AT R B B TR SR ST 0 BaR Ak R R
A0 1 T R AR T 3 A ARG O O

HR . BNV R AL TR R 6/ % 32 iR/ T #I 42 A /detect_camera. py”.
25) 4 JE K

AALTA EAE H OpenCV #4547 ARG &M . 38 v] DL & 47 22 A . A5 2 5 2
5 4G I AR B R e 2oL, B 4 R E BN B 2 — 1 4 LR T 2% R AT DA R G
| 2 hi

MEFIEAL /S 32 PR/ EMAE N X E WA A E FERITHE H %,
ZX P ELMERE TH TR 4 B R A SR BHE S H. 82—
2 8 detect_number. py B IR SC 4, FH- % A s 6 #2 ¢ 32-3 5 0y A0 75 32 B KT I ZE R Y
I HE .

~BlERF 32-3

import cv2

# ST A B i R O e 8 D K BE PR 4R

img= cv2.imread (' images/carl.jpg")

gray= cvZ.cvtColor (img, cvZ.COLOR BERZGRAY)

# 612 4 Rk ) 4%

file= "haarcascade russian plate number.xml'

face cascade= cv2.CascadeClassifier (file)

faces= face cascade.detectMultiScale(gray, 1.2, 5)

# 55 DX, DR A E SO AR

for (%, y, w, h) in faces:
cvZ.rectangle (img, (%, y), (xtw, yth), (235, 0, 0), 3)
FE BT IR B X [y0:yl, x0:x1]
nuoerimg= img[y:y+ h, x:xt w]
cv2.imwrite ("car murber.jpg’, mmber img)

# 5 B i A R

cv2.imshow (' Image', img)

cv2.waitKey (0)

cv2.destroyAl 1TWindows ()

¥ b I g e S R A . R SR a2 AT R L AT DAk I B8 Y 42 R, an & 32-3
FRs o 3 Ab kil H i 26 b IX 3 2 9% PR A7 3] car_number. jpg XHFH .

T BAERFOR I TR/ % 32 3R/ 6|4 - /detect_number. py”, |
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T —'ﬁ__ ELANTRA
|

148 16C]

32-3 BTEBPTHNERSEMNER

1. {8 OpenCV & M5 RS CIERS) G R 0 E 32-4 Fos .,

| SR ECRRG/ B 32 IR/ AT A kP AR T R T A 60 R R [ AR Ao
f&%ﬁi#h :

2. [ OpenCV Kl ABS AN AR . 78 9 £ 0, S5 2547 AR & 00 3 45 0 . B 7E ARG X
o b R AT IR R R HE . ARk R i 32-5 R

[ I Image

‘ -
{%=654, y=14) ~ F-155 Gra7 BAE _{)hiﬂﬂ. y=82} —~ R:231 5237 B.235

Bl 32-4  # 56 RS B 32-5 #ud A RS F0 A BR

B . BYFW R /% 32 & /haarcascades” X £ P32 4 7 AR 45 4E 2 38 L4

 haarcascade_eye. xml.,



BAan4 NGRS AR E S REAL AT W . AL 5 A 5 T2 Bl DX T4
AL — 20 gk ol Bk ki 11 35 B 4R AR IR B DhRE . B =R 2 4 A FHLE B35 A Bl L e
AR 52 B

AR RBIR 2 T N8 38 4 IE A5 2 24T 5 O R 5 59 — B B AROR G B R,
OpenCV #A7 AR R B dn k.

(1) #8003 Sl s K iy AR ERVE A AR A

(2) BREA RGP ar 1T ] AEINGRE R Z R 33— AR B a5 5 .

(3) I JH X AR R X 7 19 AR PELSGHEAT 5 4 15531 0 A B 1 BT

v B 1t 150 0 A WA I R R L I kR g IR B H AR XS 3 AN A BR L K T MR AR
&l 33-1 frR .

...............................

A 33-1 BASEARRI{(ETE

i HH OpenCV #4819 AR 46 I 7028 4 , BE 8% skt 214 0 PR o p9 ARG 3 € o2 H A X3
ISR AE A P AR R R AR HERY b T Z IR TR ARG RS ar o Xt A, D) g5 K Y
OpenCV 2 {1 fa] 8.5 F 09 AN KRB0 O G A2 3 A ZIRA T A A U550 B8 R i m]
IRt s S AR R T

ARG A 400 H R R0 ik R AT ARG R 1R FRATTT AR IE
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B2H R T 1E

1. 22K FBWERIR opencv-contrib-python
AT ARG 3R 51 B 22 H 3] OpenCV YR B #% . ‘B B opencv-contrib-python 15 3t #2
fit . £ emd AT D ALl T a2 &R IAB 8,

c:\>pip3 install gpencv- contrib— python

2. E&IE HRMME T

TEAR MR £ B8, — 2 A ANRR B Xk /E AT H H &, H T BADT HBY
B VR EMRSE SO R R N R IRAL /5 33 BR” U I H A M A SCF 2 (training
testing) LA &2 — 4~ A B e 1iE X4 (Ibpcascade frontalface improved. xml) & | 8] “ A B 12
W7 I,

training 3O e 4 I T FH T I 2R 8 00 4% 15 9 R SCH  testing S e 421 T
HEAT AR 50 ] 3 st e FH 8 P A S A

<EINERER S

EXATHE . E RS TH Tl AR R B 4 09 A8 B GoCrr, wal LUE |
BRI R — 28 g OB ERE N EBAE 0 I 2R %800 - SR )R 1 AT TRAE testing SCHFR P Y
— TR AENA . B AR AR BRSO A — A Bk i SCF ok

Ak o 7E {3 ARk 19 AR IR I B A, BT RLE A 8RR Sk R AR R 1 D I 2
B .

B4) Il ZRiR 58

EWEANRESRO TG ST R4S Byl g AR R 585, &l 33-2 fr
s 13X 42 OpenCV |1 FaceRecognizer # 47 A K 12 5 25 19 Il 2k 3F 4= 5l B0 38 F A 1Y

IN AR

trainner.yml|

33-2  ilgg AREIR A 2R pY i 2



33 A A

_aee
B — 2 HIE S, UL face_training. py 1E 8 X 2 R AE B AR 3711 H 3C
e R )G g B R T AT AR A il 25 . B RS B F .
(1) A cv2.numpy Fl os Bl ,

import cvZ, mmpy, oS

. EAXARASFERAEA os I EIRAEA B F A LH7] £,
(2) BN ZRIR 50 &5 i 5 F A9 b 28 CEE %K id (8D 20 R A ARG 830 3% L DL BB 7 A\ B
A ) 2 R AR U] g 1 52 9]

labels, faces = [], []

file = 'lbpcascade frontalface improved.xml'

face cascade = cvZ.CascadeClassifier(file)

face recognizer = cvZ.face.lBPHFaceRecognizer create()

(3) 985 detect_face() PRAEL, FH T M EALR &G A RS I 1% 18] ARG X 35§,

def detect face(image):
gray = cvZ.cvitColor (image, cvZ.COLOR BGRIGRAY)
faces = face cascade.detectMultiScale(gray, 1.2, 5, minSize = (20, 20))
if (len(faces) == 0):
return None
(2, vy, w, h) = faces[0]
return gray[y:y + w, x:x + h]

BEEA . A B detectMultiScale) Z E e 4o & = {6 2 A B K 3.1 X 2 2 4E
AR P ag—/4E A detect face() FF dgR =18,

(4) 445 read_faceO) BREL . FH T 32 BU 2R iR 51 45 4 FH A9 S SO TR I i 9 AR
FURECHE AN id A 3] faces 31 F Al labels 3 F 1,

def read face(label, images path):
print (*trainning: ', label, images path)
files=os.listdir (images path)
for file in files:
if file.startswith("'.'):
continue
image=cvZ2.imread (images path +'/' + file)
face=detect face (image)
if face is not None:
face= cv2.resize (face, (256, 256))
faces.append (face)
labels.append (label)



L : Py{'hon%"’f_% 43 AANNBA L&

inBA . &£ faces #= labels X HA I AP L EF—— 3 B, BPARBIE A 1d 2T &,
(5) YIZR AR B 25 . A R A BS 4r 1F B BY B0 g SC . X BE i A o vk 9 R0 X Bk 19k 19 &
1231711 25

if name = I[‘E_'i_'r."l__

read face(l, 'training/spider man/')

read face(2, 'training/iron man/')

face recognizer.train(faces, numpy.array (labels))
face recognizer.save('trainner.yml')

B ABRIEMNZM trainOF FFERGARBLBRGEAE RFEHIE.F 1 MR AZR
B &% 2 ABHAFRZ(CEHY d1E) F4A.E5Z A numpy. array () 7 &3 7 & (List)
ER WA numpy 9%A, ABIRINE 6 saveO) F ER A RGABIFIEERD K IERF
B AP,

2 IEANR RSN REF RS SR, B8 .8 S training X F A
B R L 28 S5 M AR IR B 45 89 train O 7 k#1725 e AT H B & FAE K —T AR
FEAE AR Y [ 504 SC A trainner. yml,

330 }\ ﬁf **‘f f)“J J wal' IJ

FE SRR B 8% 2 05 - 0 A2 B ARG FR AE AR B S trainner. yml 5 7] DAXT testing
HEFMABRBEGETHRX, EF2ERE AN BESRFMARRERN, WA 33-3 Fr
7R 53X A T U 25 59 ARG R0 28 % BEAR e i RS R AT B O R i R

—“ FaceRecognizer

predict

trainner.yml

) {

Iron Man:100%
B 33-3 mARATIE

o BRE®
a*—a‘f@ A28 HIE S S LA face_detection. py 1E 8 3024 D A7 B AN 3500730 H 3L



33 A A

e b, SR )5 e 5 R I R st A AR B A BRI,
(1) FA ev2 FE,

import ov2
(2) gl —1mdlH FRARFTEENZ Y, HF . B —1TIuRAEH.
names = ('None', 'Spider Man', 'Iron Man')

(3) A NG A 0 % R 0 4%

file= 'lbpcascade frontalface improved.xzml'
face cascade = cvZ.CascadeClassifier (file)

recognizer = cvZ.face.IBPHFaceRecognizer create ()
recognizer.read ('traimmer.yml ')

HA . @i AR5 B 49 read O 7 3%, A 4F 42 8E A F 38 L AF trainner. yml,
(4) M ST s B 0 A AR AR

test img = cv2.imread('testing/testl.jpg")
gray img = cvZ.cvtColor(test img, cvZ.COLOR BGRIGRAY)
faces = face cascade.detectMultiScale(gray img, 1.2, 3)

(5) TEPEINZGE 14 TRl i i — 0 ARG PR AT T . O B PR BB RV

for (x, y, w, h) in faces:

face = gray imgly:y + w, x:ix + h]
face = ovl.resize(face, (256, 256))

(6) s I i DI 25 59 ARG TR ] o T Pl 45 P 9 B RT A #

label, confidence = recognizer.predict (face)
confidence= 100 — confidence

inBA . LBPHFaceRecognizer #i | * 4 0~100 89+ 5 KT 50 £ T 8.5 T 80 £
AT, X2 —TF . AF45EFHMEEITR,
(7) H{FAEE KT 50 B, FridE th PR AR A &

if label > 0 and confidence > 50 :
cv2.rectangle (test img, (x, y), (xtw, y+h), (255, 0, 0), 2)
text = '$5:3d' % (names[label], confidence)
font = cv2.FONT HERSHEY PIAIN
cv2.putText (test img, text, (%, y), font, 2.5, (0, 255, 0), 2)
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(8) rA ARAbBESERE, BRI HE O,

cvZ.namedWindow (' Image', cv2.WINDOW NORMAL)
cvZ.imshow ("Image', test img)
cvZ.waitkey (0)

cv2.destroyAl IWindows ()

ZF AR RIF R E 2R, BT X [R5 A s ik p F 9 2% 0k i B R 17 1
. MEE SRR L AE W6 1B YU Hh B R DR R Bk Ok L BT 33-4 B

Bon: IAREFOR XL T“HTRE/ % 33 #&/face_detection. py”. .

33-4 g R

¢ £ 8

1. L MR WEE A ORGP 1) FHR , SR S A RN I R F 28 08 S, 150 ) 5k
PRI T AR5 . an SR AG I &5 S A BARL, A] D 22 00 246 I 2% 19 detectMultiScale () J7

2. WIFHBGLIAMACHR . R BRI T,

(1) FIHBIRLRE A CKEIR . FRER .

(2) FIFH R 50 ARG BRI Z: ARG R 525, 9F A s RS R AF B0 .

(3) 8 i A5 Sk AT AR R A, FHAR i RS X 3 AT i 47



H 545 I (Object Detection) B AT 55 & 75 B A& rf 4 H G 0 X 52 9 462 B F oK/ A& 5
PLAL 58 40038 A 2% 0 )RR 2 — 76 B 2 25 3  PLEe ARG AL A6 2 S0l i B S 18

B E R R, ETIREZE MBI R RNy En. BEES RS
EZ BN bz &Ml Bk M BB SRS &MH RSN T RES. Hilk,
T URBESE ) 1Y B AR R I A SRR B AR A I 4

AT B i F§—Fh 42 8 MobileNet-SSD 4 H #5610 /9 25 X E& 24T B bR,

MobileNet-SSD GEM 7E & PR H “HL AT E .S MO F . AKE RKE N &
F 04 ERE M. S BRSO B E R CKERE LI 20 R A 1 AP S
I UER R AEIR R 72. T

A T I 2k i 28 I 2 5 8 K I B FSE R 8 h X B — 12 2l B
Pk Il ) 28 AR R . 7E Python . 0] DL i OpenCV Y dnn #5848 FH I 25k 4 5% £ B0 X6 &
BT Bk, 2R F .

(1) 1MZE MobileNet-SSD H A K61l [ 2% 41 &Y

(2) B2 AFFREI ER , FHK B 4 0 blob X4E 1 .

(3) ¥ blob B¥E 15 A B brAs I W 4% . I 247 /i [ 15 4% .

(4) AR 3 (0] 45 2L b 1 RS pl A 0 s i X 42

DS AKE, BRI K R KA " E AL, IEIRATITF a5 e

FERE R F OV — A2 A BARRI” /g SCF e fE H B . T AT B iR IR
FEIF BRI 45 SO SR e I B IR A0 /26 34 B S04 38 F 48 model.images Fl videos
3 A3 5 I BN B bR S e

£ model U3 F It MobileNetSSD H k6 il R0 25 455 50 SC A4, 45045 1 28 ) 4% 1 7Y
SCF MobileNetSSD _deploy. caffemodel Hl % 2% 25 #4 $ i& SC {4 MobileNetSSD _ deploy.

prototxt,
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f£ images SCHF e A Bt — S8 ] T 04T B ARG A9 PR, X 28 PR B3 A 955 BhL,
TN S 5.

A3 ) Hbpke ol 7

TY

FraE— s [1IE S, LA object_detection. py /BN U A RSN B bk il ” SC 44
Jerh REwmE R ANEGRPIYK, AR SEIT .

(1) A cv2 Fl numpy FEHt,

import cvZ, mimpy
(2) BT R ST | P 284 ik ST A o 28 A B SO 55 i AR

image path = 'images/example 1.jpg’
prototxt = 'model/MobileNetSSD deploy.prototxt"
model = "model /MobileNetSSD deploy.caffemodel’

(3) Gl 2RI B EMF RS T,

CLASSES = ('background', 'aercplane', 'bicycle', 'bird', 'boat',
'bottle', 'bus', 'car', 'cat', 'cdhair', 'cow', 'diningtable',
'‘dog’, 'horse', 'motorbike', 'person', 'pottedplant’, 'sheep',
'sofa', "train', 'tvmonitor')

COLCRS = mupy.random.uniform(0, 255, size = (len (CIASSES), 3))
FONT = cvZ2.FONT HERSHEY STIMPLEX

CLASSES 7% f 1 iX B8 /3 2K Fn 28 3l i MobileNet-SSD M 25 Il 2 1Y) GE 9% % 6 0 1% 4
KRR 20 AR 1 #3F 5. COLORS 75 1 77 i i) 12 B AL 43 B2 1Y b 22 i £,
(4) i dnn £ P SCH: A m 28 40 242 o 2% A5 Y

net = cvZ.dmn.readNetFranCatfe (prototxt, model)

(5) MASCAF A ohn 2t Al 49 PR 45 R A 3 — 4 blob BfE .

image = cv2.imread (image path)
(h, w) = image.shape[:Z]

bldb imy = cv2.resize(image, (300, 300))

blab = cv2.dmn.blabFramimage (bldo img, 0.007843, (300, 300), 127.5)

cv2. dnn. blobFromImage BRELIZ [A]— 4~ blob BiEHL. E 2 &S W E MW E 0 — 1k
W 2 A B, BT II4E MobileNet-SSD W 2% i {8 F 4 & 300 * 300 K /N



F3ATR HbrAs Wl

FEAL . i Lk Bl 7 B4 AR R OR ) i
(6) ¥ blob & #E 115 A MobileNet-SSD H #5465 Il ¥ 2% . FF 317 il 0] 5 3% . R )5 5 FF
IR [a] G 25 R

net.setInput (blab)
detections = net.forward()

(7)) FHAE B 235 1 i BOR 100 25 2 o A A ) DX 8 L b v th RE TR AE L i R A ARl (R

for i in mmpy.arange (0, detections.shape[2]):

idx = int(detections[0, 0, i, 1])

confidence = detections[0, 0, i, 2]

if confidence > 0.2:
# I 7R P A
bo= detections[0, 0, i, 3:7] * nmpy.array([w, h, w, h])
(1, vl, =2, y2) = box.astype('int')
cvZ.rectangle (image, (1, yl), (2, y2), COLORS[idx], 2)
# bR 2 2 4 FR AR (R B
label = '[INFO] {}: {:.2f}%'.format (CLASSES [idx], confidence * 100)
print (label)
ov2.putText (image, label, (x1, yl), FONT, 1, COLORS[idx], 2)

(8) R I 25 R AR WoR fE % 1 P

cv2.imshow (*Image', image)
ov2.waitKey (0)
ov2.destroyAl IWindows ()

Zit, Binffe R 5 5eke ., 17T X E1{% (example 1. jpg) BRI EE R anAE 34-1 Fr

[x=B72, y=F) ~ R:255 (255 B:255

B 34-1 3FTE{E example 1. jpg B9 & R
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7N 7E Python Shell %7 F1 A H 84S 0 21 /1) /N 4= Fnds A Al R BE

[INFO] car: 99.56%
[INFO] person: ©8.05%
[INFO] person: ©3.31%

B IARAFGR XML T FHRE/ % 34 #&/object_detection. py”.

A4 I 5 N

FIHE £S5 019 B bk M FR 17 . X images 3C4 & o ) — 26 B/ R 47 B bk il ,

1. =11

XA CHLI/ D Z 1 B R (example 2. jpg) #E4T H ARkl . 45 % 4n ¥ 34-2 BoR, 1E
Python Shell % I A% H g R0 S i ik an

[INFO] aercplanse: 99.67%
[INFO] car: 99.15%

L] Image

| o e

AR

{e=3 70, y=88) ~ F:144 G108 Bi2ad

B 34-2 3 E & example_2. jpg BT 4 R

2. B2
5t A NS E R (example_3. jpg) #E4T Hinka il , 25 K & 34-3 fFr7s . 7E Python
Shell % F1 Hvg BRI HE 9 R o F

[INFO] horse: 99.88%
[INFO] person: 99.40%



EERYSC SNER o b |

L Irage

s ]

-

INEO horae ﬁfi"

34-3 3 E & example_3. jpg B W& R

3. =P 3
S A /NE N S S ) B % (example 5. jpg) #F47 H Fn ks i, 45 L a0 & 34-4 Fi
7~ . 7E Python Shell # F1 /g tH g AS 0 H i9 ik ok

[INFO] car: 99.52%
[INFO] cat: 58.76¢%
[INFO] dog: 57.26%
[INFO] horse: 99.83%
[INFO] perscn: 91.32%
[INEO] person: 26.10%

TERG M 25 5 Hh 3L T 4 (58. 76 200 , T L PR b BRI ATFE .

@ Image

{u=181, y=1} ~ A:115 G:150 Bz

34-4 X E & example_S. jpg BIRR M E R
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1. e — 26 R AT B bRkl , L&A I 350K .
2. X ALBUIR pEAT B ARA I, MBS IRAL TR IRAL /5 34 R/ AR BIRR Y/ videos” U
Je it b RS B B AE 7 v T S BRAE 32 B e RS I A8 R RS B A 4

3. B K AAT LN AR, X RAECK MR AT S B 32 IR E &
(L S RIIPN A D E



2 TN L}

HB1) 11 HA)

\ NG

JJ
|

FERLIH R CPUMA T (BESCH . T, Robot) W, A — B & B8 48 5 01 288 A9 X .
“NERA W A2 BREA S WAL AR, Plar ARES %
M) S G 7 L g A RE AT i A A2 A R A9 1 i 1 2 1L e A\ [ 3 R E I 7

AR L AR BEAS NARYE AT 22 K W, BE % B i Hh SE A A 2R dn . (HRE X LA A
WAL ATEE. AT e W 2 22 m U, ik 5Pl e ARy 22 i A DL-F- A i o

£ 35-1 B X Az EAE ST AREBENR T A CABHL K7 2T
i R85 X 2 il A T8 RE B B A 119 22 i 4 i 2

=3

o Tl B

o -. T i - h 18 'vﬁ
P e T

. Nl

i = "
g e 3

i'-".-‘._ .__;..--'1'-_-:--.-. - f .- = .4 .

2 g e W £
e, 3 . 3 . '..'? ..::- - 14 o

.-.-. " "|-_".J-!‘"- o 4

ol i

FE 3 2 P b DR o PR AL T o el B L HoAth 8 AN EHEOR R — Fp AR R R AR 727
1 AT EARGMERM ZzEES ., Pl A T4A LA EEREREN = EE L - & EME
B )(The Starry Night) 12 X A& 4= 5L .
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Py’thon?@f"’i G0 41 ANIEALE A

B i PR ARG S 7% o 2 A1 TR B 5 2T SR 3 — i XU P {5 A 4 R 28 R 245 i UKL
A% 4 I o FRHE OO FH 31 55— iR 70 2 PR B DT AR i — R 5 XU PR O g R AR R
0 B 2 1 R Ui ) A i 1 A RURS PR o TR 4 A 180140 i PR 50 A5 R A8 R i XUA B VR | . 1k A
WA W Ak .

TEA TR A 0 I E 201 2 b7 9 o) 28 B B X # 285 R AT KRS S 48 . AR R 19 2%
C 2 SR , IR0 iE T AT T 4R e !

B2Y HEF TAE

TERE R LR — % 2 R SCE e /R SR I B H % TR 3 H i R
PR RN SCAF S5, SR G DN R IRAL /56 35 IR/ 7303 38 models Fl images A~ 3 e =
il 3] 2 1 R IF SCAEJe . models SCAF e iR AR A T — 26 2 2l ZR 4T 19 AR 1T #% ) 25 A
%Y, images I3 R R4t T — 26 B F i nd A% S0

PRtL Al DLUE & — 28 B & B R R B images SCHFI T BB AAR T2 .

B3) FBNHM TR

Ny
e
L
N
..“. B

B — 2 HIE SO, DA style_transfer. py 1B b S0 22 PR A7 3 22 i K SC A4
h O RE SR EHEGR ISR, A SRT.
(1) A cv2 B,

import ov2
(2) 1 & fo5 A B AR A RS 1T #2025 458 784 1) SC A4 24

image file = 'imageOl.jpg’
model = 'starry night.ti'

WAH . X 245 F a9 B A (starry_night. t7) Z4RE L « 569 %2 (£ A & )Y(The Starry
Night) V| %443 3] 65 R A& £ 45 M 4 B4, 0L & 35-1.
(3) /] OpenCV 1Y dnn 3 b0 28 XA 1T 8 X 25 AR Y |

net = cv2.dnn.readNetFramTorch ('models/" + model)

(4) S Hp i BUfE Ab B P 44, FH R #4) 22— > blob £ diE 4.

image = cv2.imread('images/' + image file)
(h, w) = image.shape[:2]
bldb = cv2.dmn.bldbFranimage (image, 1.0, (w, h),
(103.939, 116.779, 123.680), swapRB = False, crop = False)



LR mmAN .

(5) ¥R blob ZHE 15 A JKUAK L FE M 2% , IF 47 A [0 15 3% . SR J5 55 7R [l 4521

net.setInput (blcb)
out = net.forward()

(6) XtAbPRZE R HITBIETTE,

out = out.reshape (3, out.shape[2], out.shape[3])
out[0] += 103.939

out[l] += 116.779

out[2] += 123.68

out /= 255

out = out.transpose(l, 2, 0)

(7) Kb 35 0 R Wos Bl e O o, R R AF B S

cv2.namedilindow (' Tmage', cv2.WINDOW NORMAL)

cv2. imshow ("Image”, out)

out * = 255.0

cv2.imwrite ("output ' +model + ' ' +image file, out)
cv2.waitKey (0)

cv2.destroyAl TWindows ()

ZH.EBARIBRETFHRE L, S1TERF. HERFZ . H6EE DL ER
ANER AT, AN EFREF Xk G 2F B 3 A e B S .

XA P images 3CHFJe g — B2 (image0l. jpg) B N L « & CE A TR
¥ & 35-2 Fros .

F 352 BEEGENBIR-EHR

B4 ) 1T F R Ui B

{5 FHIAS [ 09 XA 3 4% 1 28 B B, mT DL A A [ XUAS 9 PR AR . A BT R AL /56 35 R/
models” 3CAFJe PR AL T 9 FhE 2 I ZR b7 19 AR AT 7 R 25 BB, ] DL S B3R 35-1 A9 A
1% £ AN R AR B AT AR ARSI 4%
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F35-1 FEMBMINGSREEENBLBERUR

ABE AU ST 2 TR/ RS SR T

A% B8/ R R AR / AR AL = B R

starry night, t7

JL - EEECE AR

candy. t7

the scream. t7

FflmAe o 5% 5 i) 1E e )

udnie. t7

Jh BA VG BT « B2 R HO AR
Udnie , Young American Girl

the muse. t7

IR EAE The Muse

the wave. t7

B b 7 AR R SR I b
HE)

composition_vil. t7
LS B - BEE Hr & m

Com position VI




F30IR 25 m A

ZER

BRSO 4 PR/ A SR TR

A% B8/ IR R R/ Ak AL = B B R

mosaic. t7

BE 3% 1B

feathers. t7

S P NP S

g5 < X &

1 fR—2eH 2 ZRA IR B, IR 35-1 45 th i & A XU 5 B4 64T R AR T 75
2. XPRLB#AT R B AG TS . T IR = S0 8 — Bodl i, SR e S AT RAL Bt
FTAb 3, XA R ERAE DT A v 2 BRES 32 R AP R A o A ARG A 4

B BAAERFALTFT RO/ H 35 3% /% 3 M /video_style_transfer. py”. |

3. I FAR K AT LI BRI T . X RRAR Sk RO R AE 7 5 T 2 IR A5 32 BRof
“ 38 I AR RIS B A4

B BRALAEFRPILTHRE/F 35 #/% 3] M /camera_style_transfer. py”,



[1] B 5. Python iE F 2 F R [M]. 2286, 7%, dbat. HLBE Tk At , 2015,

(2] BB « LEFH. Python fE: MATBLERIM]. REE,#F. JL5 . ARERHE WAL, 2016.

[3] MM . “%i”Buil1% : Scratch BBk % 2 U Br — @B A O B2 BRI M. JE5 . 4 K R
#t,2018.

[4] S #HE , http://www. runoob. com [EB/OL].

[5] python. org. https://docs. python. org [EB/OL].

[6] pyglet. org. https://pyglet. readthedocs. io [EB/OL].

[ 7] PylmageSearch. https://www. pyimagesearch. com [ EB/OL].



£ Python " .3 i {8 58 = B (L FR R sl 2 %) ml LA ik 2 2 5 bR 1ok 50 B i 75 22 11
Ui, @lan, M Pillow FEdFT E{R AR, f /] Pyglet FE 4w 5 lif XK #2 )% . ] OpenCV JE
%5 AR ES, N W] H Python 55 = Jy B8, DL 32 % At 08 I A1) [
BEAR 53 58 U C 4w H .

1) FI I pip & B4 = Jr M bk

PyPI(Python Package Index) & Python ‘B 77 &1t 3 £ 09 34 & , X84 6
AEBEWZ B =I5, i AHRE A B X N6 PR T 3056 = i e, R0
ME A S E X 45 Python ga R4 4L T KAEF]

PyPI ‘B 7 #3248 ] pip B #lER . B R M RFE WM € FEh TR LR ML H
=R,

pip A 1IE % TAELE Windows.Mac OS.Linux & f#21E & 4 . 1£ Python 2. 7. 9
M3 AVEHBATEZHET pip BIF . TUATERL M Z 5, IR AR BA M
W% T Python 3. 7, R 458 0T LL E 248 F pip F2F BB = rfisk,

T L, Windows $/E & 48 il Python 3. 7 ], %F % 1 (9 pip & 8 1E # 47 i 88
4,

1. EF 2T EEL

fdi FHl pip list A2 REWE 2 7)) i Y B Python I O 2L ME =k, TH cmd
AT H L H A pip list I3 T R 48, PUT4 R I T,




nyhon%*ﬂi G0 41 ANNEIATEE

2k Python M35 2 NI 28471 B 28 BBl B AE . 7ekh a2l e
B pip Bl A , 7 IR 7R fE A 24T & H RS A R A a2 TH4R pip 2 )F

C:\> python —m pip install —— upgrade pip

b Ay A2 AT IS - pip & A 3 & 1Y pip BRIF L. 3T A sh #1743 .

2, BEMER

{# H“pip install B A7 XMW a4 . 7 NG FEZ R — 1wk, 60, &3
F{ZAb PR Pillow fJag 20 F .

C:\>pip install pillow

WA PATE R Z], S5 B E B P B Successfully installed pillow-5. 3. 0 F#
f B /R 222 2, XA pip list if 2 i EE &/ 33X 2 R A B,

C:\>pip list
Package Version

Bon. T Mac OS & Linux 24P . ZAEL L% %K Python 2.7, L. %X
Python 3.7 Z &, 41 A pip3 44 ¢ # Python 3. 7 ¥y K3k, m pip #45 A k&8
Python 2. 7 #9883k, T &£ Windows & %% % % /A~ Python MK 6915 2L, 4L 2 de b
2 |

3. HEEZEERR
B pip uninstall $L84 19 A2 3% . T L S THY Python 3FEsh MR — 1B 4
AR S, o, f R R A PR Pillow M Python B 3E R HIZE (MR MG 2T,

C:\> pip uninstall pillow
E 1 a2 AT IR R S ZSRA R S AT ENEIRE, B E .,

Uninstalling Pillow- 5.3.0:
Would remove:
c:\python34\ 1ib\ site- packages\pil\ *
c:\python34\ 1ib\ site- packages\pillow— 5.3.0.dist— info\ *
Proceed (y/n)?

XA y 285 B 22, BI Al A ST H3, EHI5E .



MimA & Pythonds = Fiki R

A2l A< {11 0 585 = 7 BB

T IR B R A-1 45 th R 24 FR (Package) » BV A] fil ] “pip install B8R4 7 (9 iy 2 1P
FOR 5 = T R 3% B Python 38

MR A1 BRREZFBEEEF

F5 BB 24 % (Package) Wi 4= (Version) | B 5 i 2 % (Package) bt 4= (Version)
1 pillow 5.3.0 4 opencv-contrib-python 3.4.3. 18
2 pyglet 1.3:2 5 numpy 1:15.4
3 opencv-python 3.4.3.18

A3 > LI K ZE avbin

TEAR i Pyglet BHLE 47 7 Xk 4 72 . Pyglet fK#t AVbin FE 253 & 25 i & I
FAR 5 A% 2

AVbin W]~ Pyglet i B ) & 1) — S AR R 65 /% e, & — 2T Libav fL4i
FI5 40 A 00 P O 5 7 & 3 L6 2R i Rl AR AR . 2R & A L% AVbin, Pyglet HAE2EL
M4 PCM 45 & K48 RIFF/WAV 3, %% AVbin Z )5, Pyglet SLRE# X 5 —
B g L ARG 2 Can MP3 . WAV . WMA 5) FI# 3% =8 (4n AVI.MPEG ., WMV %),

TE“FIRAL/ 5 28 PR/ AVbin FE” ML T Windows Fl Mac OS A ¥) AVBin
PE Y2236 S0 . Hid . Windows JRASHI AVBin 2235 SCHEA 32 7 RASH 64 f B A . BJ
AVbinl0-win32. exe il AVbinlO-win64. exe. iHHIE B CWEAVE R G kB M2 EAH N W
AVBin J%,

fE AVBin FER I %3 Z )5 . Pyglet 2 A s 2] & , 30 H & i 17 & P08 0 4 fft 65
PNITES: YN ED LN



A ./ y [ 4 3
) J_f' L. 7 | fodl
¥ . .

=7 =[ #f JECFE] l*:f— X ,Hﬂ C/ ,»Jf

fE52 2] Python it 7 Ze A2 15 W1 LA N, 00 52 3 2 38 B O A9 18 3 f ik Ol s iR
{H = H B 0355 v il PR XE , 280 — B [a] A9 g A2 I 25, X e iR sl = & >, Pl T
WA — SRR R RIS A

(1) HRFARFABMT] S BA BT H .
mEER .

B RN ) -

BRIRTT L -

B AT B — XG5 A, H—F AR as R 5G] St RE S B
S5 ABCXTRITE O .

(2) [BlE5 BoA O B

&R EFSE

iR 1.

a1+ @/3) % 4

il 2.




WM %B  Python#I™¢ # # DL 1R M i IR 71 i;

R TT ik

fF B S AT B, EBE & 24 m 2k ul 8 R B & &% B X MR,
(3) W H printQ pRELETE ] T Python 2 iR,

wEER .

SyntaxFrror: Missing parentheses in call to 'print'
iR B .
print 'hello’

i DR T

fii ] Python 3 B9i&E# X printO eRELC, B printChello) . X812 & M Python 2
¥ %] Python 3 B JfEES L X SR 1%

(4) MR ARIEBRAF -+ ——5F.

AR -

SyntaxFrror: invalid syntax
RtV

a=1

at+

fife DR T 1 -
fE Python iIf 5 . BAXMUCHEFSH++——FHREZHT. 5SZEMIGEDN
MR+ =8 —=2 54, flan. 80 TR ETiEE R a 17 A 1 3EHRAE,

2kl

(5) WEHEHEFS (=) AWM 2T 8RR EHSE.
RFE1E B -

SyntaxError: invalid syntax

N E

ifa=1:

print ('hello')

R TT I
7E Python i 2 I AN 45 5 (= =) £ S 40 7 7 A4 i B0 2 6 4 56 10 6 258 B4
i 45 5 (=) R R (B B AT
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(6) i Python i85 LHFIENT RS,
mAEEE .

SyntaxFError: can t assign to keyword
FEIR R .
True=1

il TR
ANEFH Python iF 5 XREFIENTEN PRI A KK X TF, 1 Python Shell & H
b, i ] helpCkeywords) 484 1] LA# F Python 155 W CHE T3 %,

(7) B2 if/elif /else/while/for/def/class ZFiBEm K BHRINE 5 (.),
%ﬁ%{%xéﬁu:

Syntaxfrror: invalid syntax

R 1.

a=2
if a>0

print ('+ ')
iR Bl 2.

def sayhello ()
print ("hello")

R TRE
1t if/elif/else/while/for/def/class FIHEBIARRBRIME S (HBIn] , B0 EEH 0,

B.2 > IndentationError 4f i 55 1%

*E% %JE\ H

IndentationError: unindent does not match any outer indentation level
IndentationError: expected an indented block

N R

a=?2
if a>0:
prart{'+ 7)

print (a)
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else:
print ("= ")

SE. A2 R ZE LR AR P i 158 4Kk P a9 4K 8 45 B A A 5

o JT ik

IEH s 40 e HERRACAS . 2440 A5 2 DA H: il 3 77 52 1) 34 6 0 2 fe i i, X A R R 3R
1 W

B.3 > NameError 24 5 4t 1k

BB EA AL ELAE N EHE R ERBEE LA EAHFER .S
FHATFHIR.
R A .

NameError: name "pimt' is not defined
NameError: name 'sayhello' is not defined

AR 1.
pimt('hello')

iE: 4% R B S print 35 4442
iR 2.

sayhello()

def sayhello():
ras

FARRAZASBHK AL WA BKETAR,

i DR T 1

IEHBE &2 KB a8 4 55 7e 08 H 22 & A S 17 A oK sR 20 Y 8 SULTE R
BORM Z 07, 55 . BMRUERA 48 5 (PR iR AP Se A 7E . A e R .

B.4 ) TypeError Z5 1l 45 152

(1) BBONFAT &8 A REAEAT =R 1E .
(ST E P

TypeError: Can't covert 'int' dbject to str implicitly
TypeError: unsupported gperand type(s) for + : 'float' and 'str!
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i N R

print ('score: '+ 100)
iirmBl 2.

print (9.8+ 'seconds"')

il DR 1

FERR P S B R S F A R T i R E Z a0 SE i str O pRECKS H AL 0 hy
FLrPERAA

(2) & e B Z 800 B IE B, 5038 R i S8

AR B

TypeError: input expected at most 1 arguments, got 2
TypeError: say() missing 1 required positional argument: "words'

Hirap 1.
inpat (AR, R )

i AR R AARXBS inputO) JRRPREF 2 A5 %.
FRA] 2.

def say (words) :
print (words)

say ()

E. AR ELAR R AR A,
IO R B T eR B0 S 808 S8 E 8 14 77 308 FH eR & Bp Al

B.5 ) KeyError {4t i

fiE FAAAFAE /Y B 25 U 7] 7 S R TR il & AR XA IR
A E R

KeyFrror: 'c'
RN P

d={'a':1, 'b':2}
print (d['c'])
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fEViRF P e EM e in REFR M E RN EL ESGE. XEZ2FEHT
HL[) getO TR FH#HIGE,

B.6 ) IndexError 7 1| ff %

7R 5 R B R 51 5 R E A8 RG] R
i STA P

IndexFrror: list index ocut of range
R

a=[1, 2, 3]
print (a[3])

E: B RRAAN KR aPREEFE AL, HIRAE IR RIIA0 T4 %5,
i@ lenO pREGRE) A B ARG HIWT 5 R i R 5| =B H A RTEE .,

g = |

=k
[EERTENDS

B.7 » UrboundLocalError A ] Uf Ak, A Jli 25

TE SR AP AR XS R 7 W 1 42 Ry R i AT B R A 0 B B X AR
i STA P

UnbaundlocalError: local variable 's' referenced before assigmment
AR
=1

def test():
st=1
print (s)

test()

T B ERAAEIKANRKREFRNG LT E sHFTT A¥BEIE. Python B EF s
AMA— ARG BHRE T ALE T F R,

iR DR TJT I -

15 PRE A 8 42 JRy 22 i {5 ] global G 7 % H A7 75 B R Al

M2 TR EF AR REAE AN, HEASAHBEL.ENATRELERE. ¥
FEMNBETA S ZS | AR MR E, BT 2LAEREET A, HEREEREED
NAEA I R FERHRERN LR IRAR Z MR TR,
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HEABNES] FFEECERGH P E2] Python wFEME N .ITH T —MiETE
AR F KT,

2R AL S Python e #2/K V- . 0 75 E i — 205 2 1) [m) X 5 BRAE 45 AR % LA
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AR GUI & H 4 F2 %8R, 0] LU R EL ) EasyGui 8% Tkinter FEF 1%, Z J5 B
2% 2] wxPython,PyQt % GUIHEZE,

T 5 Xt Uit XK G B AR B SR L 1T DLk 2222 2 Pyglet IR RN A %> OpenGL K
EgmBHARTE, 75T HAT Pyglet B 48 2 %R IR G £ .52 2] Pygame i 2K 2 72 1
AR,

TSR X X 25 M€ o 4 AR RO R A TR B ) HTML ., IE W 283k 2, W 2% 4 F2 5 R 55, ]
DLk ] Pyspider,Scrapy %€ B HEZE
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PyTorch R E % I HEZR , AT BB A T8 e B8 Ffif 2 R 20 L R AR B R
W BOR GE 155 J7 T RS A

— 5 VhilleZ 2L e A W O . AT SR AR AR = — 1SS W A BT 5 AT Y A B
¥ . WORIRHES L T ISR OB Y g R Z iR AE

i E
2019 £|E 3 H



mgmnu

___ o,

By mm m
amnmﬂmmm-. mmummﬂm “_mm mmmmuHHHMm

Egpet

wggm~

&
ﬁ

=

et

Hello Kitt

% HE Fr

1

« 3
1

e
1

i

%

90 000

1R i HE Fr 58

11

X

11

S

11

B TET 4=

2

11

o

)

11

el

TR HEFF 52 — 3 HEF

REHEF E

| &

2

11

£

9000

(

- 11

11

3 -3
B 53 .py

|E§i HH —sh— 40x13

IEE S8
Kb

"

— i/ 3

o o o 0w
WHREER
BT < I
T 2 £H o
R R T
B8 £ ¢ e
HBEL

$5ﬁm¥m
BE,.,
uﬁﬂpﬁi
TR | B |
2. KRR mK
3 [ 180 O 55 55 4R
% & 30 BT 4% I
B :ﬂ BOWHRDTE e n
R R L Ik L P

#mAREBS.625F

sh-3.2# |}

5.625



(M=B5d, y=id) ~ F:105 G167 B:1B1

-. -, - Al
- 0 1Y

I

" :"_"I- o

o B W




	封面
	扉页
	内容简介
	版权页
	前言
	目录
	第1单元　编程基础
	第1课　似曾相识——遇见Python
	第2课　计算圆周率——神奇计算器
	第3课　编程宣言——hello，world
	第4课　照猫画虎——剖析Python程序
	第5课　去火星要多久——变量和表达式
	第6课　八十天环游地球——函数的使用
	第7课　几何拼贴画——海龟绘图
	第8课　高烧100℃——顺序结构
	第9课　飞向太空——选择结构
	第10课　棋盘麦粒——循环结构
	第11课　恺撒加密——字符串处理
	第12课　素数筛法——列表的使用
	第13课　莫尔斯码——字典的使用
	第14课　数字黑洞——自定义函数
	第15课　图像转字符画——使用库编程
	第16课　物以类聚——面向对象编程

	第2单元　数学与算法
	第17课　隔沟算羊——枚举策略
	第18课　李白沽酒——递推策略
	第19课　水手分椰子——模拟策略
	第20课　谁是雷锋——逻辑推理
	第21课　向右看齐——冒泡排序
	第22课　挑选苹果——选择排序
	第23课　整理扑克——插入排序
	第24课　分而治之——快速排序
	第25课　猜数游戏——二分查找
	第26课　勾股树——分形之美
	第27课　玫瑰曲线——数学之美

	第3单元　游戏编程
	第28课　Pyglet编程初步
	第29课　公主迎圣诞
	第30课　疯狂摩托
	第31课　捕鱼达人

	第4单元　人工智能
	第32课　Open CV编程初步
	第33课　人脸识别
	第34课　目标检测
	第35课　绘画大师

	正文结束
	参考文献
	附录 A　管理Python第三方模块
	附录 B　Python初学者常见错误及解决方法
	后记
	彩插

