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B AR E: turtle F (2L i)
B 47/ & random B (w6 i). time 2 (FT L)
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BN O I import turtle
— — from turtle import *
. import turtle as t

BERH O
——— turtle.setup(width, height, start, starty) _.

vy —
-+ turtle®E o ©ren. . | Pendown(
| ) | B P | penupl)

pensize(width)
| pencolor()

EEED O ' forward(distance)

— —— seth(to_angle)
| circle(radius, extent=None)

' seed(@a=None)

rancdom()
randint(a, b)
Python _ 0 getrandbits(k)
ﬁ_\;&ﬁmﬁ f=——1 random E = randrange(start, stop[, step])

uniform(a, b)

J

choice(seq)
shuffle(seq)
| sample(pop, k)

A - .time.time()
- HIEBME © | time.gmtime()

time.localtime()
time.ctime()

= O time.mktime()
time.strftime()
time.strptime()

‘ timefE |

it © | time.sleep()
— —— time.monotonic()
time.perf_counter()
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turtle BBk

B turtle (F@) ZPythonZT ZWiREEZ —, Caeapi
ITREAGBHBLL.

B turtle 44 BH A —NEAER: —AN)isE A LT R
FRAT, HIRITHZER A T LH B 3T i &k,
B OCATEE” . “UBIRT . “mEET FRITITA, MAR
AR FLEL “GTHFm” . BRI\ . A
Zw” fe CHEMA®” FEEA T AETAERT AR



NIy
turtle BBk

B & FlimportR & F 3 turtle & 69 3] Bl A 4= T =AF
VN

B ¥ —4F, import turtle, W fturtle &+ & 3 H
F1 & Rlturtle.<af # %>() 5 Ko

1 |import turtle
2 |turtle.circle (200)
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turtle BBk

B ¥ 4, from turtle import *, M| 3fturtle &+
R RO R BLAE R A<l L>()H X, AL A
turtle. /£ 9 77 ¥ o

1 |from turtle import *
? |eircle (200)
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turtleFE#RHA

B % =47, import turtle ast, |3Fturtle&+ & #K
W RR R R R t<B K E>)H K, KE Fas
I E B A2 Bturtle 24 F 7 % t,

1 |import turtle as t
2 |t.circle (200)
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tu rtIeFE_—JEZIKZ’Z-Eél

B turtle £ 851005 Ak b3, & OIEFHRS
H. BERSHR, BLEAHHE =L,
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B turtle.setup(width, height, startx, starty)

;’Eg: BB T w AR B RN B

width : B H3E, MRELEY, RrfBRE: wRE
/N, 3o T 0 S B A 1 R AR

height: BWH&EE, WRMELEH, RrNBERME: R
B2/ N, Roned M B B L

startx: B HZAMSFRAMEERER, WMR{E~ENone
S AmEvAs T Y G A

starty: & HTRESFERIGEHER RS, WHREENone
, B HAL T BT B R




EIEIRTRERZL

AR B
pendown () JICH H 2
penup () L%, 5 pendown()Fxd 13 H
pensize (width) B S5 28 25 WAL 40 v 4a 2 R/
color () B 2 ) P
begin_fill () HAEIEE, W25
end fill() YA EN
filling () IR EIIEFRHPIRE, True NIETR, False NARIETE
clear () JEHEE L, AU AT E 2 A A
reset () EBETAETE L, FEEMESFRSABME
screensize () B EAT AT B8
hideturtle () S8 1 2 [ turtle AR
showturtle () 7 H ZE Hturtle JEAR
isvisible () S turtle®] W., MR [B]True
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B turtle?ay @€ (BP/vig@ ) ¥ LAl i —28 08 3%

®#EH, I Pturtle.penup()F=turtle.pendowny()
»%*‘éﬂ, CA AR TEENFET, K E
LA

turtle.penup () 4 turtle.pu(), turtle.up()
ER: HmEEZE, 25, BIEHEALSTHITR
8. I

turtle.pendown () 4 turtle.pd(), turtle.down()
YER: % THZE, 25, BIHE/KESTHITIR
8. I
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turtle.pensize (width)
fER: &
S

width :

EIEIRTRERZL

B turtle.pensize()$$k Al KX E @

vl EZ

BWEMEEL T, WHRANoneBiH NE

B turtle.pencolor():f £ % & £

turtle.pencolor(colorstring) =&
BHZEDE, ZIeSEkm AR R 5] 25 1 2 B

M. &

24

colorstring : FRI/NEUEIFRFE, Hiln:
b) : FiaxtNRCBAIOIEUE, Hiltn:

(r,qg,

£ R

turtle.width ()
I TESE, oS E A IR [ 24§

» BRAUUGR

B

= A Bn BF

ULJQ%Jh

[F] 2 i 18] 5 5

turtle.pencolor((r,qg,b))

1,0.65,0

"purple".

n red" N

"blue"%

£
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BRI AR iR
forward () WG 4R 7 1A A HE TR R BE
backward () W SR 7 0] JE IR 18 E P RS

right (angle) 0] 45 fig ¥y angle f &£
left (angle) ] ¢ Jie ¥ angle f &£
goto (x, y) B B4 AAFR (x,y) Ak
setx () ¥ Frx bR sh 245 € A E
sety () ¥ S FryAh e sh 245 € A E
setheading (angle) W B S HI 0] Jyangle /i JE
home () WEHHTEEMENE N, FARZR.

circle (radius, e)

2l — AR 5 A R AR B e I SR

dot (r, color)

2l — N8 ' AR r Mt color B & A

undo () A 1 5 B Jm — D
speed () B RIS ERE, 28 N0-102 18]
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B IR ZY

B turtlefd() BB &T A, @ L9 Y AT
77 18) A 2t — /BB

turtle.fd (distance) #4144 turtle.forward (distance)
ﬁg: [m] /N A AT AT 3 T M AT di stance B R

distance : fTREEEAMIBRRE, SMENNET, R T7 mATEE.

B turtleseth() R F RKX T & EL% 7 m

turtle.seth (to_angle) 4 turtle.setheading (to_angle)
YER: RE/MNERYHITIET M Nto angle, &M ELX T W A EAE.
S

to angle : A B HUE



E|EIRSRREN

B turtle.circle() 2 F k22 H — AN

turtle.circle (radius, extent=None)
YER: RIEFERradius@iflextent AEKIE.

2

radius : JNBFAE, JEONIEEES, PR/ NN,

AN U”J

extent :

ZHISVERAE, ARG ZSHESH T Nonel,
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randomZERLA

B & Flrandom & £ % B 69 2 £ Bt FEALEK

B INERET AR ARG R, LT
A& A 89 & & random.random(), € & &
—/N0.0, 1.0)Z M aG AL %, PTR A4
Bk RAR A I T XA R E T f R

>>>from random import *
>>>random ()
0.5780913011344704
>>>random ()

B0 Ol S 2B B S GBI L




randomZESFENE0z=H
random Z &9 7 Bl ok %%

BRI £ ik
seed(a=None) WIGEABENLEM 1, ERE N 2 HT RGeS [F]
random() A MO0, 1.0)2 18] I FEATL /N
randint(a, b) A B —Ma,b] 2 8] I
getrandbits(k) A i — A EE R BE I BE AL B 2
randrange(start, stop[, step]) | 42— [start, stop)Z [8] UAstep A2 E 1 B AL #4 %L
uniform(a, b) LR —Ma, bl A BEAL N
choice(seq) MPEFIRBI (i an: H)ZR) R BENLIR Bl — AT E
shuffle(seq) ¥ s R oe R BENLHESY, IR BIFTHEL S 1
sample(pop, k) MpopZE R HHFENLIEE KN TR, LAFIZRIEALIR[A]
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randomZESHEH1E0z

random Z 1% Flrandom.seed(a)*t & 42 /= £ 49
LA R E AT Ta.

>>>from random import *
>>>seed (10)

>>>random ()
0.5714025946899135
>>>random ()
0.4288890546751146
>>>seed (10) $ IR EAFIRMF, W ESEr=4 K YL EE E
>>>random ()

o AL A0 2 B S SO iat s
>>>random ()
0.4288890546751146
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randomZESHEH1E0z

B i E AL T 095F 48 2 T AR 5 B LR AL
¥F7, RTETAAFNETIE, T
BB AERNE ZZ A, T AT A
1% B AL AL T,

B RAERFLA R EEMAEAT, WAE A
FEALE A m b R AT, FERINUA S AT &2 AdiE
AT B 1) A AR T R AR ALA B .
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timeFEHEA
B A ERAZFRT AR —, timeE
A Python$% 4 69 4t 3 B 8] 47 & B . time B 4%

RGBT R, TRk
DATALFPEAE, T iEAL 4 1315 47 B 1]

>>>import time

>>>time.localtime ()

EEbHlCE SIS Ee R wEE e BE R e S O B B oI S D
wnielahvs et T nloiuie SS i BT i nis U ER R T S cle 0
ol sl b idlnviss i Heiithi ol =l




NIy
timeEEik

B timeZEW e TR0 A3 T A4,
B 18] 4 X AL A2 i1 B

o KR A®EEZGLFLINHK: time.time().
time.gmtime(). time.localtime() . time.ctime()o

o HFMA& X EEEGFE3NDHE: time.mktime().
time.strftime(). time.strptime().

e HH ETZAFE3INBHK: time.sleep().
time.monotonic(). time.perf_counter()
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timeFEHLIA

B ¥ Fltime.time() 3R 3 % Ay B 8] B

>>>import time
>>>time. time ()
1B BOS e H R Ol it

B 1% Fltime.gmtime(secs)Fk B % AT B [8] Bk xT 2
B9 struct_timeXt %

>>> time.gmtime (now)

L e R D i vhE R A e B e e R
R v I e R D S H
tm wday=4, tm yday=26, tm isdst=0)
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timeEEik

1% Fltime.localtime(secs) 7k B % Ay B 8] Bk xf
M8 A B [A] A9 struct_timeX) %

>>> time.localtime (now)
Eatnes St ensiieb et vie i A0 HGE e S o d B e dinela vics 2 67)
L TR R R e R RS EE S HE E R
EfiiE ek Hesndts S o i

4 ’6gmt1meé’3 X A, UTCH I8 E g 35
%J}%ﬁzﬂi B 1]



N}
timeZEHLIA

B & Fltime.ctime(secs) ik B 4 Ay b 18] B AT &2 69
51k T4 B &7, M348 Atimelocaltime()
of) FO A 8 i % b a]

>>> time.ctime (now)
S S ho PG O e H BB O (S
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timeEEik

B timeZ&{f Fltime.mktime(). time.strftime().
time.strptime() 2t 47 B 18] & X AL
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timeEEik

B 1 Fltime.mktime(t) Fstruct_timed % t4 4%
AR E B, EEtRE HHEE . struct_time
AR TFE T

T#r J& 1 (=]

0 tm year Ay, B

1 tm mon HUr11, 12]

2 tm mday HHEA[1, 31]

3 tm hour /NP0, 23]

4 tm min ﬁj\%EF[O, 59]

5 tm sec #rro, 617

6 tm wday B0, 61 (ORR-EM—

7 tm yday ZFEH LR, 366]

8 tm isdst M ENA, 07, 1&, -1ARH



timeFEHLIA

B A fltime.mktime(t) & 4K

NIy

>>> t = time.localtime (now)
>>> time.mktime (t)
1516939876.0

>>> time.ctime (time.mktime (t))
S oD O i H R B ORI S

B time.strftime() &K £ B A 4& XL KA 209 7 &, JU
T 5T AAAEAT I8 A AE Xy i B 18] o 3% 7 ik AT — A

e XF AT 8, A4S XS iT R &

>>> lctime = time.localtime ()

>>> lctime

time.struct_time(tm_year=2018, tm_mon=1,
tm_hour=12, tm min=55, tm sec=20, tm wday=4,
tm isdst=0)

>>> time.strftime ("%Y¥-%m-%d $H:$M:%S", lctime)
'2018-01-26 12:55:20'

tm mday=26,
tm_ yday=26,




timeZEHRLA

B strftime() 7 & 09 4& X AL 4= 4] 55

NIy

#% AT A R H $4/8) 8] 1B [l A S
%Y F A 0001~9999, f#1: 1900
%m Hn 01~12, fFl4n: 10
%B H# January~December, f5#1: April
%b HA%5 Jan~Dec, #ltn: Apr
%d H A 01 ~31, %l 25
%A 22 ] Monday~Sunday, #%]%1: Wednesday
%a EYRE Mon~Sun, #0: Wed
%H /NI (240D 00 ~23, #ltn: 12
%l /NI (120D 01~12, fltn: 7
%D B/ AM, PM, fil4n: PM
%M I35 00 ~ 59, fltn: 26
%S b 00 ~ 59, #u: 26
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timeEEik

B strptime() 7 & Sstritime() 7 A T 2K, H
T RIF FF B F B8] ok &£ skstrut_timeXT %,
T VAR R & 89V A timetR S ég i N4E 0

>>> timeString = '2018-01-26 12:55:20'

>>> time.strptime (timeString, "$Y¥-%m-%d %H:%M:%S")
time.struct time (tm year=2018, tm mon=1, tm mday=26,
tm_hour=12, tm min=55, tm sec=20, tm wday=4, tm_yday=26,
tm isdst=-1)
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timeFESERITHEY

B AR AT AT, LELEZX Tiz
ﬁﬁ@ﬁ%%ﬁﬁ,&&m%%ﬁﬁ¢ﬂﬁ
(Zamtia]) a9sF e, FRIF|/FEEREXME K
AL 09 K BAE AT I 1]

B AFTHIZEZOAANEE: AAFTIB/4E
REFE ., A2/ BAT RN, S E O
12 AT B 1]

B T &AL F 7 kARt B A ) 2B A2 5 11 B 69
£, Rt —F FEfRtimerE A8 K R 0 iE
H o
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timeFESERITHEY

B 1T RBIFRA AR, BRIAFEITALF %S
Bk, Ftime.sleep() R AR 345K FRA2 F 69 2 Ak
R,

import time
def corel.oop() :
limit = 10**8
while (limit > 0):
limit -= 1

def otherLoopl () :
time.sleep(0.2)

def otherLoop2() :
time.sleep(0.4)

R R
M ko OO N WD
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23
24
25
26
27
28
29
30
31
32
33
34
35

timeFESERITHEY

def main() :

startTime = time.localtime ()

print ('FBFFHEEIE: ', time.strftime('$Y-%m-%d $H:%M:%S', startTime))
startPerfCounter = time.perf counter()

otherLoopl ()

otherLooplPerfCounter = time.perf counter()

otherLooplPerf = otherLooplPerfCounter - startPerfCounter
coreLoop ()

coreLoopPerfCounter = time.perf counter ()

coreLoopPerf = corelLoopPerfCounter - otherLooplPerfCounter
otherLoop2 ()

otherLoop2PerfCounter = time.perf counter()

otherLoop2Perf = otherLoop2PerfCounter - corelLoopPerfCounter
endPerfCounter = time.perf counter()

totalPerf = endPerfCounter - startPerfCounter

endTime = time.localtime ()

print ("R 1BITHE]Z: {}#P" . format (otherLooplPerf))

print ("% OVBEERIE /TR AR : {}#)" . format (coreLoopPerf) )

print ("B 2IZITHIE]Z : {} )" . format (otherLoop2Perf) )

print ("EEFIZITEMEZE: {}#". format (totalPerf))

print ('FEFERME: ', time.strftime ('%Y-%m-%d %H:%M:%S', endTime))

main ()

NIy



timeFESEFITHEY

B AL P AT H H ROR e T

FBFFaERAE]: 2017-12-26 13:46:39
PR 1ZBITHHAIR :0.20003105182731706F)
B O R IB AT [A] R : 5. 987101639820927F)
B 21547 R A] /& : 0.40018931343066555%)
BFBIT SR E R 6.587323585324574F)
FERFEE R E): 2017-12-26 13:46:45

NCTY



NE

ZNERE]

= 233

==

SCAI AT -



NIy

o B /A [
EEZJkgz: =

B turtleBH 2K, A Fturtle &3 £ 6):& &
ZH 2 % F T AR 6L AL

B turtle AW TR R PREFERZ EITE,
oAb e, RT. 5 FH=F, 2R
CRGH T EE 5| ANALLE FErandom. #
Flrandint()f %, £ 462 7B N a9 R,
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EEEALE

B “Ex” BB ZRATZAEE, 2ALTH
MR, EFRZREVETH, THAAHIT
BRI REMMERH L. ZBERTHMATE,
e E AL E . e, K. LB, d
REBEKE., BEAEES, §F 21 Hturtle
JEFarandom & ,



B 240 =P K
M B H =
«z:%]a/f’c)‘iﬁlﬂ\
2 H) T MR

P =

== B2t A\
EECNEE
oon
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X TR K AH800x6001% %, & 4R & Ablack.
KRG, =X L7 E L LFdrawSnow () F= T
77 F #. 2% ) of Z drawGround() .
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ARAZRZEK, drawSnow () % & 7 &K
turtle® £, HE B L K/, SFRE, KRSl
FforfA R4 41100% F 1. F 1 K/ J>snowsize.

T densH 0 A X £ A — 2 FAETE B K

M. mEBIforARaHd SR E .
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EEUARLE

B 5=, 2% FHwE,

drawGround ()& # £ Fl for 4 2F 2 ) 3 g 4004
IE&, BE K pensize. 1z E L IEx. y. &
B K E ¥ id it randint() & 2 AF N FEALE E A&



Ll

\O
—

TR RLE

N Y U 3
O WO T U & WN P o © X000 Wk

# SnowView.py
from turtle import *
from random import *
def drawSnow () :
hideturtle ()
pensize (2)
for i in range(100):

r, g, b = random(), random(),
random ()

pencolor (r,g,b)

penup ()

setx (randint (-350,350))

sety (randint(1,270))

pendown ()

dens = randint(8,12)

snowsize = randint(10,14)

for j in range(dens):
forward (snowsize)
backward (snowsize)
right (360/dens)

NIy

A5

9.1

21 |def drawGround() :

22 hideturtle ()

23 for i in range (400):

24 pensize (randint (5,10))
25 x = randint(-400,350)

26 y = randint(-280,-1)

277 r, g, b = -y/280, -y/280, -y/280
28 pencolor((r,g,b))

29 penup ()

30 goto(x,y)

31 pendown ()

32 forward (randint (40,100))
33 |setup(800,600,200,200)

34 |tracer (False)

35 |bgcolor ("black")

36 |drawSnow ()

37 |drawGround ()

38 |done ()




NIy

AENG

AF I RUHHE T 3N E Z89Pythontn /& &
turtle. random#=time, 7 A T A XK M 2
. KAALEE B Ao bt ) AL 2, BOE e R S oD
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