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DOWNLOAD =
ANACONDA NOW
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Download for Ml A
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GET SUPERPOWERS Which version should I download and install?
WITH ANACONDA With Anaconda you can run multiple versions of

Python in isolated environments, so choose the
Anaconda is the leading open data science platform powered by Python. The download with the Python version that you use
open source version of Anaconda is a high performance distribution of Python more often, as that will be your default Python
and R and includes over 100 of the most popular Python, R and Scala packages version.

for data science.
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with conda, our renowned package, dependency and environment manager, conda and Python. Then install just the individual
that is included in Anaconda. See the packages included with Anaconda and the packages you want through the conda command.
Anaconda changelog

Download for Windows Download for macOs Download for Linux

Anaconda 4.4.0 Python 3.6 version

For Windows 64-BIT INSTALLER (437M)

Anaconda is BSD licensed which gives you permission to use Anaconda
commercially and for redistribution.

32-BIT INSTALLER (362M)
Changelog

Download the installer
- Optional: Verify data integrity with MDS or SHA256 More
info

N

i}

Python 2.7 version
instructions on the sci

reel
64-BIT INSTALLER (430M)
Behind a firewall? Use these zipped Windows installers

32-BIT INSTALLER (354M)

Double-click the .exe file to install Anaconda and follow the
n

Python 3.6 version 227 VU v 7 U9, B Python2 & Python3 A3FIfT& £ 9 5%, Python 2.7
& Python 3.6 1k EAIE#ME X742 <, Python2 I3Fi 72 RME IR INB VI EBRESTVWED
T, I 51E Pythond 2> T < DARWTT,
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Get Started with the Anaconda Cheat Sheet
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2 Anaconda3 4.4.0 (64-bit) Setup —_ =
T—
Welcome to Anacondad3 4.4.0 (64—bit)
Setup
am e
-
VA, Setup will guide you through the installation of Anaconda3
e 4.4.0 (64-bit].
ANACO N DA. It is recommended that yvou dose all other applications
Powered by Continuum Analytics before starting Setup. This will make it possible to update
relevant system files without hawving to reboot your
computer.

Click Mext to continue.

[ mext= ] | cancel

Next] 27V v 2 ULET,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

License Agreamant

S ) AMNACOMNDA Please review the license terms before installing Anaconda3 4.4.0
{54-bit).

Press Page Down to see the rest of the agreement.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e ~
Anaconda End User License Agreement
Copyright 2017, Continuum Analytics, Inc.
Aall rights reserved under the 3-dause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

(v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 4.4.0 {64-bit).

Conkinuum Aanalykics, Inc.

< Back | Cancel

T Agree] 227V v 27 LET,

2 Anaccnda2 4.4.0 (64-bit) Setup — -

Select Installation Type

) AMNACONDA Please select the type of installation you would like to perform for
Anaconda3 4.4.0 (64-bit).

Install for:

(®) Just Me {recommended)

{1 all Users {requires admin privileges)

Zonkinuum Analykics, Inc.

<Back [ coneni

Next] 227V v 27 UZET,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

Choose Install Location

’ AMNACOMNDA Choose the folder in which to install Anaconda3 4.4.0 (&64-bit).

Setup will install Anaconda3 4.4.0 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

C:¥lsers¥osamu¥Anaconda3 Browse...

Space required: 1.9GEB
Space available: 730. 1GB

<Back Sance

Destination Folder "7 7 #JL N Tld., B TCERABEIRRIDD
TZZ

C:\Anaconda3
EIBELXY,

2 Anaconda3 4.4.0 (64-bit) Setup — o

Choose Install Location

’ AMNACONDA Choose the folder in which to install Anaconda3 4.4.0 (64-bit).

Setup will install Anaconda3 4.4.0 (54-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

| C:iAnacondal Browse. ..

Space required: 1.9GE
Space available: 730, 1GB

<8ock Cancel

Next] 27V v 27 LT,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

Adwanced Installation Dptions

:. ) AMNACONMNDA Customize how Anaconda integrates with Windowes

Advanced Options

[] add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH™ option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[[]reagister Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
Py Charm, Wing IDE, PyDew, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Conkinuum Aanalykics, Inc.

<Back Sance

BEIEEAICFIV I EZANET, LirL. $0K Python3.6 21 Y2 h—1L LT
WABEIZIE, FlitFzv i ANnse

D Anaconda3 4.4.0 (64-bit) Setup >

A version of Python 3.6 (684-bit) is already at

| C¥lcers¥osamu¥A ppData¥l occal¥Programs¥Python¥Python36¥
We recommend that if you want Anaconda registered as your
system Python, you unregister this Python first. if you really
know this is what you want, click O, otherwise

click cancel to continue.

MOTE: Anaconda 1.3 and earlier lacked an uninstall, if

you are upgrading an cld Anaconda, please delete the
directony manually.

oK )l

ERRINBEDT, TFvy>v)b] 22V v 2L, TTIZ Python3.6 214 YA b—LLTWEHE
i



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

Adwanced Installation Dptions

-

':. AMNACONMNDA Customize how Anaconda integrates with Windowes

Advanced Options

Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda {(64-bit)~. This "add to PATH™ option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[[]reagister Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
Py Charm, Wing IDE, PyDew, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Conkinuum analvtics, Inc.

[ < Back |I Install I ! Cancel |

DEH1Z, EETFEFvILET,
Mnstalll 22V v 2 L%Ed,

2 Anaccnda2 4.4.0 (64-bit) Setup —

Installation Comple te
L

E .l ’ AMNACONDA Setup was completed successfully.

Completed

| Show details |

Conkinuum Snalvtics, Inc,

Next] 227V v 27 ULET,



) Anaconda3 4.4.0 (64-bit) Setup —

Thanks for installing Anacondal!l

-
-
E j.l Anaconda is a modern open source analytics platform

powered by Python,

iéhN AC@ N DA Share your notebooks, packages, projects and environments

Powered by Continuum Analytics on Anaconda Cloud!

U 1

AW

Learn more about Anaconda Cloud

Learn more about Anaconda Support

[Finish] 22V vy 2 UZ%T,
Anaconda 214 YA M=)V U=HBIZ o R Tuor 7] 2EHL,

lidle] %
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Anaccnda3 4.4.0 (64-bit) Setup — P

Adwanced Installation Dptions

} AMNACOMNDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda {(64-bit)~. This "add to PATH™ option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[[]reagister Anaconda as my default Python 3.6

This will allow other programs, such as Python Teools for Visual Studio
PyCharm, Wing IDE, PyDewv, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

< Back Install Cancel

DF v 7SN TWZafeEDH » 3, Anaconda3 D7 A NEX—%2 T 7 A7T0—5—TCHIKR
LT, 32—FEAS VA= LE2PDETONREHETT,
fla<wy R ar7h] #&EEHL,

B JvvF FoyTH — O P4
v i _

lidle] %



B JvvF Oy - idle

~

==
FITL X,

L& Python 3.6.1 Shell — | b4

File Edit Shell Debug COpticns Windoww Help

Pvthon 3.6.1 |anaconda 4.4.0 (BaA-bit)] (default, Max 11 2017, 13:25:24) [M5C w1

900 G4 bit (AMDEA4)] on win3d2 e =

Typel cop¥riszht™. credits or license (] for more information.

>>>

Lm: 3 Colk 4

& [Python3.6.1 Shell] 25#E]L 725, Anaconda D1 ¥ A b — VISR T,
la~x> R Jor7bh) 2EHUL, Tpython] %

10



B 1v¥»F 027k - python — E] =
" ort W] - —

for more information.

F479 % & Python 1 VX —TV X —=EDHRD XTI,
TlE, Python lZ&2X—bMIVT T 7190 ADFHEHREBDE T,
ax vy R7ary 7 EEZH LU, idleexe 2EFTF L E T,

Python Shell D7 « >~ R &E 7,

11




[ & Python .61 Shell

Eile Edit Shell Debug C}ptlons

'Python 3.6.1 [Anaconda 4.4.0 (Bd—bit)]|
900 54 kit (AMDEA}] on win32
i . TereditsT aor

Trpe “copwriszht
el

Windoww Help

(default, Max 11 zZ017,

- 13:25:24)

“license (1™ for more information.

[M3C w1

Ln: 3 Col: 4

Z ® Python ® Shell (Z Python D@ HIAATHNE X T,
>>> B Python ® 7wy 7+ (AJifEzls) TY,
Turtle 2> TRRZHWTAEL & 5,

from turtle import *

bk ARCPUNTN- 3508

L& Python 3.6.1 Shell
File Edit Shell

Python S.6.1

Debug
IAnaconda 4.4.0 (BA-bitl]

Options  Window Help

(default,

Maw 11 2017,

00 64 bit [AMDE 4 on win
Tvpe “copyrizht™, “credits™ or “license()” for more information-
import =

>>> from turtle
i

C13:25:24) [MSC w-1

] >

Ln: 4 Cok 4

MHELZ D FHA, Python 7> 7 b (AR

L) >>> BEUTERRINET,

ntT

Python DSEHERAH L C\WA X — MV 57 4y 7 A (turtle graphics) D€ ¥ a2 — L A3EEAGA E 4,

R—=MIVT T T4y 7 ADTRTCOMENEFTTELL5T20F L,

from turtle import *

12



TR <

import turtle

VISR THER—MNIT T T4Y 7 ADTRTCOMAMNETTED LD ITRD T, GuDft
AIWZAL £, TOENIEE, FHPL XTI,

reset ()

LHBIAAET,

| & Python 3.6.1 Shell — O .S
File Edit Shell Debug Options Window Help

Python 3.6.1 |[Anaconda 4.4.0 (6d4-bit)]| (default. Mayx 11 2017, 13:25:24) [MSC w.1
900 64 kit (AMDEA4)] on wind2

Tvpe “copyrizht™, Tcredits™ or “license()” for more information-
>»» from turtle import =

»>>»> reset ()

53n

Ln: 5 Coka

HIUZRIIDFRRSNRD E D0V 1V FBRFRINE Uz, ThHFIIRETY, s
Bz ffi\ 7242, reset() DM FEETT S L, MAHA, X — MUAEEOFRIZE 72, ZOH
2D £,

# Python Turtle Graphics

13



K ZBORIIEZTAHAET,
shape (’turtle’)

HBIAAET,

[ & Python 3.6.1 Shell - O x

File Edit Shell Debug Options Window Help
Python 3.5.1 [Anaconda 4.4.0 (B4-bit)| (default, May 11 2017, 13:25:247 [MSC w.1

800 G4 hit (AMDE4)] on win3Z

Tvpe “copyright™, "credits™ or “license()” for more information.
»»» from turtle inport *

»»» reset ()

>3 shape(turtle’)

222 |

Ln: 6 Col: 4

KEDRGED =M A DIRARD D U, ZOHA @B L TRER S DRX—MLT S
7 4w 2 A (turtle graphics) T9, H A D% < DIZIFHIAEN DD TT 7 4V b TIEKHHE

bNTVWET,

@ Python Turtle Graphics

ZDXR—MV (8) @B L T, 8L TAEL &S,
forward (100)

14



LHBIAAET,

& Python 3.6.1 Shell — [ >

File Edit Shell Debug Options Window Help
Prthon 3.B.1 |Anaconda 4.4.0 (Ba-bit)]| (default, May 11 2017, 13:25:24) [MEC v.

900 B4 bit (AMDEA)] on win3Z
Tvpe “copyright™, “credits™ or 7license(})” for more information-
>>> from turtle import x*

>>> reset ()

»>> shapel turtle’)

> forward(1002

x>

Ln: 7 Col:4

BPGIZ1I 00 RIVATEL £ L7,

§ Python Turtle Graphics

Z ZCffio 7z forward(distance) &\ fid, X — bUAEEHEZ AT TWB AN, Z— ML EE
W distance 72 HIH#EIE £ T, BOMSIILZ A, fd(distance) & W HMESH MR £,

back (200)

HBIAAET,

15



L& Python 2.6.1 Shell — ] >

Eile Edit Shell Debug C}ptlons Window Help

Pyihon 3.6-1 |fAnaconda 4.4.0 (B4-bit)| (default, May 11 2017, 15:25:247 [MSG w.l
900 B4 hbit (AMDBA)] on wingz

Tvpe “copyri “credits™ or “license ()™ faoar more information.

>>> from tu mport *

>>> reset (]
> shape
»>> forward
>3 hack (20
2>
(distance)
Move the turtle backward by distance.

zh
rtl
tur
(1o
b}

Ln: & Col: 4

@ Python Turtle Graphics

Z 2 Tffi 57z back(distance) &\ FIE X — MILAEHZ AT TWS & KA FH AN, X — b
V% Bt distance 72 RIEIEE T, X — MLOMESIFEZ FH A, bk(distance) &\ 5 HHEI
LA FT, ZTD back(distance) & W5 frrid, forward(distance) &\ 5 wIZED distance
25222 THEBTEET, HEKIZ, back(distance) &\ S WA IZEAD distance 2525 Z
& T, forward(distance) & WS M HDMRHANTE £,

BOME 2% Z 521F right(angle) 2* left(angle) & WS 2V E T, right(angle) [$8 %
angle A2 A2 L £97, left(angle) (8% angle BAI7Z I AEIZRIL £, BALOT 7 4 )L b
ZE T, rt(angle) & lt(angle) & WO EMEHMAEZ 3, [ U< angle ICHDHMEZMRAT ST
ETAELADREEDMENEDY £,

left (90)

16



LHBIAAET,

'@ Python 3.6.1 Shell
File Edit Shell Debug Options Window Help

O

>

Python 3.6.1
a00 64 kit

AMDEAY] on win32
Type ”copyrutg =

D

t™, "credits™ or Tlicense()” for more information-
e import =

t
a

»>» shape(“turt|e’)
>»> farward {1000
>>> hack (Z00)

x> left (90]

>

Lnaconda 4.4.0 (Bd-bit)| (default. Mayx 11 2017, 13:25:24) [MEC w.1

Ln: 9 Col:4

BMR/EIZI0 EREEL, EEmEE LR,

# Python Turtle Graphics

reset ()
forward (100)

17



left(90)
forward (100)
left (90)
forward (100)
left(90)
forward (100)
left (90)

EHBIAAET,

| & Python 2.6.1 Shell
File Edit Shell Debug Options  Window Help

Pvthon 3.6-1
o0 64 bit
Tvpe “copyr
»»» from tu
»r> reset ()
>»» shape(”
>xr forwar
»>» back(Z
x> left (9
>>> resefl ()

> forward(100)
»>>»> left (0]

>»> farward (1000
x> lefti (90]

>3 forward (1000
> left (0]

>»> farward (1000
Fxx left (90]

ES |

4n
DEAY] on win3Z

t7. "credits™ or “license(]” for more information.
e import *

t

o

=] >

aconda 4.4.0 (B4-bit)]| fdefault, May 11 2017, 13:25:24) [MSC w.1

Ln: 18 Col: 4

RDORD KD ITIEAB AT, BPTOREBIZED £ U7,

18




# Python Turtle Graphics

|

FAUAREMELHEOELTVET, ZOL50EAIEMVRLOGREMNET, £ for X
DFENSGZZTET,

for i in range(4):

LHBIAAET, Bkicany  ZO0Z2ENHKVWEIIZLTLZI W, Enter ¥ — %9
EBFICFRIFLTINET, £EGANEEL TRVOT, Kilh T

forward (200)
EHBRAATT, T2, GRS L TWERTA, Enter F—2 M3 2BRICERTTLTINET,
right (90)

HHIAARET,
INTENPEREL7ZDT, Back Space F—Z2HL., for X bo7ZlZka v a—RIZ
R U T, Enter ¥F—%2HILF7,

19



| & Python 2.6.1 Shell — ] b

File Edit Shell Debug Options MWindow Help

Snaconda 4.4.0 (G4-hit)| (default, Maw 11 Z017, 13:
DEAY] on win3Z

t™, "credits™ or “license()” for more information.
e

t

a

47 MSC w1

Pvthon 3.6-1
a0d 64 hit (A
Trpe “copyrisg
>»» from turt
»r» reset ()
»»> shape (71
> forward(
»>>» bhack (200
>>> left (0]
>>> resafl ()
> forward (1000
x> left (30)
»r» farward (1000
>x> left (90)
> forward (1000
x> left(30)
>»> farward (1000
=10

import %

=xx left

x» for i in range(4):
forward (2000
right (903

PSS |

Ln: 22 Col: 4

—4 200 DIESIREEHESE LK,

# Python Turtle Graphics

for i in range(4):
forward(200)
right (90)

1E for XEFEDLNZHDTT, 1730, 1,2,3 LBMULEAS, FRFINAHPHDMA forward(200)
& right(90) Z&F 4 [Hl#E VIR LU £7,

20



Python 2.7 Tl
>>> range (4)
S IRPIN SR
>>> range(4)
(o, 1, 2, 31
ERRINTWVE UM, Python 3.6 PARETIXHIZ range(0, 4) L RRINB 7T T,
>>> list(range(4))
& list() BB R H-oTY A MIEHBRL TP S L
>>> list(range(4))
[0, 1, 2, 3]

ERRUET,

0,1,2,3] DEIREDIFV AL EIFENET, 0L 1L 2L 3%2EHLTIREIA4DYANT
¥, for iin range(4): I DV AN[0, 1,2, 3| ICEENZEHZEZVE DD i ITRAL, 1V F
Y (FEF) INZELOGFEL I L TRTOEITLAEIWVE WS MATT, range(4)
DRHYIZ, [0,1,2,3] ZH > THR UAHERVESNE T, range(n) 13 [0,1,---,n—1] LHELTT,
ZZTn IZEEKTT,
left(90)
for i in [0,1,2,3]:

£d(300)
1t(90)

ZRITUTAEXL LD, BT, ROHRDARLET,

§ Python Turtle Graphics — [m] *®

21



for i in range(3):

print (i)
ISP S
0
1
2

ERRINET, TITIRERT, 2 ANTESHDOLIREDT, —MRIZHEF +EHBFD
FITRWTTY,
range() BIEDOERNIZRDED T,

range([start,] stop[, stepl)

FIEIF R TEBETHEEL £9, Tstop)] 2 ZBRELLZEGITIE 0225 [stop- 1) £THHIZ 1
TOWMT B2EREZRDV A MOMNIGT 2L DOMERINE T, Fllhd 28z iEET 25 E61%5]
B Tstart] ZFEL TFI W, range(2,5) 25 [2,3,4] EAUTY, 774 b TIHIROERIL
HIDERIZ 1 ZMAT-BUEL 720 £ 2 BIEL Tstep) ZIBET 2 LHEE L /E/Z 1T IRDEFEITIE
BMEhET, ZORREOMHEIE Tstop] & D/NIWERRKOEMEL 2D £, range(l, 6, 2) &5
[1,3,5] £ LTY, 5 BDOMEITHDEBBIEEATRETY, 51 [step) VADMEDELE, Kk
DL Tstopl & D REVER/NDEMEL 72D £, range(0, -5, -2) 725 [0, -2, -4] LR U T,

TT. XR=bMVT 574y 7 AZR-> T, BHEZAHPMLL, EZAREZHVTIZI N,

iR 1

reset ()

for i in range(3):
forward (200)
left (120 )

T3, left(60) TIRRVDOTHEELTL ZE W, Z0EE, WATIEARL, MrREIzzy 7,

22



§ Python Turtle Graphics — [m]

reset ()

for i in range(5):
forward(200)
left (360%2/5)

EFEITTLELREPEHMIE RIS X,

§ Python Turtle Graphics — o pe

left(360%2/5) @ * & / FHIIREEEIOETYT, RLEIF + T, 51 EHIE- TT,
[ -

23



SFHOET AR (FEOE 7MKL “HEORZETMF) 28 <IC3E S TRV AERAR
BRI,
fE il

reset ()
for i in [1,2,3]:
1t (120)
for k in range(7):
£d(150); 1t(360%i/7)

T, for XIFZDEIIZHF AN (for XDOHFIZ for XEEL Z L) §H5ZeMHkET, Hiz, &
Iany; ZEICEL e THEBOM S 2 —TICES ZEPHERE T, 360i/7 (i =1,2,3) %
NEFNDETHEONAEEZTWET,

§ Python Turtle Graphics — o >

i
WD &S5 mHEHL Tu s T LEEN,

24



fE i

reset ()
for i in range(15): £d(150); £d4(-75); 1t(24)

"C“j—o
FIP Pl 2 4 <12 i

circle(radius, extent=None, steps=None)

WD circle AP I NTWE T, circle(radius) 1F¥4% radius DM %2 E £, FEE—
FVD A radius =2 FDRTY, extent (HETT) EMHOEDH S EZRH PEREL £7,
extent EZ 5NLRTFNIX, T 74 M TRELMIZAD £, extent BB RAATRWVWEGEIE,
MO —DD X, BEDRY DAETT, radius BIEDHE, I KIFEHE D IZHi»rNET, %
S TRITNE, KEEHEI D TT, BBIZZ— ML ORED extent B7ZITEDLY £,

MIZNET 2 ELARTELINE T, steps TEDZOIMH S ATy THERELEFT, 20D
EIXEZ S NRITWEHBIMICEIRINE T, £7/2. INWEELAROHEIZMHETAZ 2B TE
ES IS

reset ()

circle(100)
circle(-50, 180)
penup ()

home ()

pendown ()
circle(100, 360, 5)

ZEITT B,

25



# Python Turtle Graphics — [m] >

ZZTHTEZH L id penup() , pendown(), home() T3, FNZIURD & 5 REHEKTT,

penup() i& pu(), up() LEMKTE, RV %2 EFET ., X— MADBHOTEHHRET PN ER A,

pendown() & pd(), down() L AMTE, XVE2FALEY, #H PG NE T, WIHIRE
TIERVYP IO TVET,

home() (&4 — ML & (EEE (0, 0) - EEOHUL) (CBBEIL. [11E 2B ATICEREL £7,

FIFMZ G DIT circle() A Z bR THVWWTT, ELAK BIAIE, 1E 360 ) Tt
WU NIERNTT,

for i in range(360):
fd(1)
1t (D)

ETRUE, BRI £9H, HEMOTINET,

26



# Python Turtle Graphics — [m] x

LOGO ZZD X5 IZUTHEFWTWE L7z, BUED X — MVOALEZ b & 3 5 % R=200 D
MZE2EICE MAOEIIX 27R T2 6, 1E 360 O —4Ik 2rR/360 THEMTE XS, 7 @
i, 28 %> T PI =3.14159265 £ L THR\WTT A, Python [ZIF¥EM I N TV EF, math
%4 »K— b (import math %* from math import * £ 9 %) THIX, HHDEHE math.pi PEE
DGEHIZ pi THEAEDSFHTE X9, math 21 Y KR— b TE, FREOBFHEE (=M.
W AR R BB Y) PRATEE T, HEICRNE AL XY, Python T
BB R AR I AT N FEEAL £9, PL P, pi iZZ0ZTNFOEDEINET,
- T,

import math

R = 200

pu(; £d(R); pd(; 1t(90)

for i in range(360): fd(2*math.pi*R/360); 1t(1)
puO; rt(90); bk(R); pd()

THVTY,
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# Python Turtle Graphics

LR xT,

i

PR EZRL Tu s T LxfEh,

— R v . UL angle DRE AR TR I LB LEZSNETHE, TET T LN
BHEIZ 7> TE2ZDT, SETOLI I FFWH T OEITL, MRERBPSETTLDOTIER
. 2RO 70T I L% F->THhE, EFTHEIIZLET, 25 THNIEHEZ 2 & E ONHEAME
BUZRRD, F/RNTA—REOAEZTCETTEIDOICEHEN ISR ET,

Python @ Shell ® File A =2 —® New File 227 Y v 27 U %9,

L& Untitled

File Edit Format Run Options Window Help

Ln: 1 Col:0

Python D 7027 7 L& HHALT-ODITT 4 ZAPHEET, 221270 ITLE2HLAAZT,
ZZCIRREOMER . LT
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from turtle import *
reset ()

r=150

angle=240

1t (-90+(360-angle) /2)
fd(r)

1t(90)

circle(r, angle)
1£(90)

fd(r)
rt(90-(360-angle) /2)

LHBIAAET,

| & *Untitled”
File Edit Format Run Optiens Window Help

from turtle import =
reset [

r=150

anglez240

[t (-804 (360-angle)/2)
Td

{r, angle)

_—
D —

{r
t (90
circl
[t (40
fdir)
rt (90-(360-angle)/2)

Ln: 12 Col0

T&7-5, Run A==2—® Run Module 227V v 27 L %7,

E_%l Save Before Run or Check

Source Must Be Saved
OK to Save?

Froel

ot

OK D& %27y ULET,
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[# emEabTRE X
1+ 3 » osamu » v o 2
B v LTS~ B~ @
~ ~
# 9497 FIER 1 : :
\ H z =H £
R 2 d id it I 28 dI‘ b_ch yth pyt tplotlib
s .androi .atom .eclipse .gem gimp-2, Jdlerc Jdpynb_che  .ipython Jupyter .matplotli
‘ Foy0-F o ckpoints
|‘:f] Ffuivh 4
Siral # : : : b | '~ p
Al Sweigart 4 woraclejre.  texlive2012  thumbnaill  wagrantd  VirtualBox wavesurfer 3D7AJUI7  OneDrive texsrc VirtualBox
chap0é usage £ k VMs
PEVZEINS] \ ﬁ J’ D
p—_— FELAE  BEEAY F9u0-F FAZMT FEaAUb E5Fe £t = e o sz i)
TErF
& OneDrive p
= e . FEL- "
TP | »
T71 WDEE(T): | Python files (*.py;"pyw) o
~ JAAF-DFET FEF(S) Fovtl

WU T ANEEZSO, BWYBRLHEMITIT, 2070750270 ET, 7025 L0
EoTwiiThid

§ Python Turtle Graphics — o >

LD Ed, ZIT, HIAIE. mEOMGEH
tt(90-(360-angle) /2)
L 7o TWwWiX, Shell 2

Traceback (most recent call last):
File "C:/PythonSRC/oogi.py", line 11, in <module>
tt(90-(360-angle) /2)

NameError: name ’tt’ is not defined
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DEIBRITT—DREDVZEINEDT, TNEHATTOZILE2EBIELET, ZoHITiE 1117
HiZHD tt() VI M RIEERINTVWRNEE>TWET,

ZDTaT T ATIE, HOBRIEERL 0 ETKDLSEZ 2 MoTWET, FubiE X— L
DELRE H[HOEBREMRLTEZNE, 20775 LNRLTWE I ERHETEs WX
T, TUT, BEEHLZII RS, Z— M LEEEBOORBIZELTEL Z IR RFMEL
EZBEDPELNERTADN, 2L THEL B ozl us s a2 AMGEHTEET,

ZNTIE, 2077 I L%HoT, E3DLEMRRERIVTAZL LS, ZODITE, Z
DTV T T LA ERMNT, ) BEDLIIZ, WOTERTHEED LXSICLET,

F 9 HEMIC

from turtle import *
reset ()
def fan():
r=150
angle=240
1t (-90+(360-angle) /2)
fd(r)
1£(90)
circle(r, angle)
1t(90)
fd(r)
rt(90-(360-angle)/2)
1£(90)
for i in range(3):
£d(200)
rt(90)
fan()
1£(90)
bk (200)
rt(120)
rt(90)

ETu I LAEBIELET,
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l_i; oogi.py - C/PythonSRC/oogi.py (2.6.1) — O >
File Edit Fgrmat Run Options Window Help
From turtle import *
reset (1
def fan()
r=150
angle=z240
1t (-90+ (360-anglel) 2}
fdir)
1t (30
circlair, angle)
It ¢a0)
fdir)
rt (90- (360-angle) 2)
1t (a0
for i in ranse(3):
fd {200}
rt (80}
fanil
It (30}
bk (2007
rt (1200
rt {90}
Ln: 22 Cok O
def fan():
r=150
angle=240
1t (-90+(360-angle) /2)
fd(r)
1t£(90)
circle(r, angle)
1£(90)
fd(r)

Tt (90-(360-angle)/2)
T, ECTlEozmb%E 7027 L% def fan(): D FIZZDEFHHRAATVWET,
def BEE# O

T, BROBFKZES Z B RET, 505G, fan() &1L, PR 150, Hlf 240 EDORE
EEHiWT<nET, BFED

1t (90)

for i in range(3):
£d(200)
rt(90)
fan()
1£(90)
bk (200)
rt(120)

rt(90)

122 D EBTOBIEK fan() 2MAAAE TS5 LT, FTTHL
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# Python Turtle Graphics — o >

DEIBIREMEET, T fan() T, BHEOKREIRRESTVET, TNEEZ DI e
KD ESITEEL X, TDRDIZIE, fan() DFTRO TWD L r OEE HLA angle DfE%
fan() %

def fan(r, angle):

1t (-90+(360-angle) /2)
fd(r)

1t(90)

circle(r, angle)

1t (90)

fd(r)
rt(90-(360-angle) /2)

&, Bl & angle ZRDOBKE L TEHL. r & angle DIEZBEBOATEZT®S LS 1TL
9. ZIT, BETREEDLH L VNETH, T0r/ IV TRIIBEVNIEVLEZELE
T, fan(150, 240) L HIADIX, LD fan() LFEUMEMEEZ L ET, ZOH L fan() EEZE-
T, o WMnicefivwTAHAEL & 5,

from turtle import *
reset ()
def fan(r, angle):
1t (-90+(360-angle) /2)
fd(r)
1£(90)
circle(r, angle)
1t (90)
fd(r)
rt(90-(360-angle)/2)
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1t (90)
for k in [150, 80]:
for i in range(3):
fd (k*1.5)
rt (90)
fan(k, 240)
1t(90)
bk (k*1.5)
rt(120)
1t (60)
rt(90)

EIa I LAEBIETSE,

§ Python Turtle Graphics

)

ERiEET, keI TEBoTALS LD L,

from turtle import *
reset ()
def fan(r, angle):
1t (-90+(360-angle) /2)
fd(r)
1t£(90)
circle(r, angle)
1t (90)
fd(r)
rt(90-(360-angle) /2)
1t£(90)
for k, ¢ in [(150, ’blue’), (80, ’red’)]:

for i in range(3):
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fd(k*1.5)
rt(90)
fillcolor(c)
begin_£i11()
fan(k, 240)
end_fill()
1t(90)
bk (k*1.5)
rt(120)
1t(60)
rt(90)

LEEIEL, 795 L

# Python Turtle Graphics — o >

S

ERiE £,
ESEIN

for k, ¢ in [(150, ’blue’), (80, ’red’)]:

TEA [(150, 'blue’), (80, red’)] TTH, T2 DD X 7L (150, blue’) & (80, 'red’) % HE
RKETBHVAPTY, RTVFVAMEI[ & ] CTEEZFES>TOVWE LR, XVIE (&) TEHR
EIHVWET, VAN X TVORELBENIX TG —EED EEHTERNI LT, Vi
BOWBWRTWEET, ZD for XTX IV (150, 'blue’) & (80, red’) MIMERELD X, X7
WVOBAIDMEH k12, IROEH ¢ 12y TN, for XOXFHFH DMV ETINET, blue’
X ‘red’ I ELFHIT, TOXFHZEDEDERLUET,

fillcolor(c)
begin_£ill()
fan(k, 240)
end_£ill()
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DEF T, BHODRLDEEED DXTHPHZIER L TWE T, fillcolor(c) 2D DRI 1D
E T, for XDIYID AT v 7T fillcolor('blue’) . 2ED AT v 7T, fillcolor('red’) & &EIH
9, ZLUT begin_fill() & end_fill() THENZHIOREIEELZEBTEHD DRI
9,

7

from turtle import *

reset ()

pencolor("red")

pensize(4)

for i in range(5):
£d(300); 1t(360%2/5)

DTaT I AT

§ Python Turtle Graphics — o pe

ZHiE £9, pencolor("red”) TRYDEZHFELTWVWEY, XFHE “ THATHRWTYT,
pensize(4) THIK ROV 1 XZ2EELTVET,

from turtle import *

reset ()

color("red", ‘‘yellow’’)

pensize(4)

begin_fill()

for i in range(5):
£d(300); 1t(360%2/5)

end_fill()

DOTaT T LT
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# Python Turtle Graphics — o >

ZHiE £9, color("red”, "yellow”) iR THRDELLED D8 hzr —~BIZHETE X7,
FIZNEES 5 E% AP & B i < icid, HlaE

circle(100)
circle(100, 360, 5)

ETNFERVTT A,
circle(100, 360, 5)

DI, HIZ, ZARKOREL M TS, hEETE TE L HIKET, MICNET 2 IELAK
ERIC HEEZHERLUTAZL & 5,
setpos() WO @A &ML, BEOHESHNIX, KEH ZEPdikET,

setpos (100, 0)
setpos (100, 100)
setpos (0, 100)
setpos(0, 0)

ETNIX, —i 100 DIEAFEERHE £7,
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# Python Turtle Graphics — [m] >

setpos (100, 0)
setpos (100, 100)

DRbHYIZ

setpos([100, 0])
setpos((100, 100))

L5z blikET,

setpos() DBIEULY A b (list) [x, y] TH X 7 (tuple) (x,y) THRWTY, [ & ] THEHHE%
FHAZEDNRY ZAMTTA, (&) TEREZMALZDLDONZTLTT, VA REXTIVDEVIE,
VDAMNIEZEZESHRZ LI BERIITNRINVIIERZEES I L2 L BNHEETA,

JEfSE % i > TIE AR I2iE, VA MDY A K [[100 ,0], [100, 100], [0, 100], [0, 0]] % f# > T
MDOEIZTEHZLEAEETT,

pos_list = [[100, 0], [100, 100], [0, 100], [0, 0]]
for x in pos_list:

setpos (x)

IHhlE pos_list 7205, U A b [[100, 0], [100, 100], [0, 100], [0, 0]] A SMEFFIZ x (Z [100,
0],[100, 100], [0, 100], [0, 0] ZARAL. setpos(x) ZEfTL£d, Db,

setpos([100, 0])
setpos([100, 1001)
setpos ([0, 100])
setpos ([0, 01)
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EEFUET,
DAMGI—EIZES RS TH, HBIELZZ D ERET, £F

pos_list = []

YL, [ BEDY R LTT,

pos_list.append([200, 0])

Y3, pos_list & [[200, 0] 720 £, .append(FEHE) IE AV v FEIEENS ) A MIAfbE
U7zB%C, fHEL-EEE2 Y A MNORBISEMLET, 51T

pos_list.append([200, 200])

&3 hiE, pos_list ik [[200, 0], [200, 200]] &7 b £F, X 5T,

pos_list.append ([0, 200])
pos_list.append ([0, 0])

3 nUE, pos_list 1 [[200, 0], [200, 200], [0, 200], [0, 0] X7 b 3, iz

for x in pos_list:

setpos (x)
X, L2000 EAEEEET, Wb,

from turtle import *
reset ()

pos_list = []
pos_list.append([200, 0])
pos_list.append([200, 200])
pos_list.append ([0, 200])
pos_list.append ([0, 0])

for x in pos_list:

setpos (x)

D7u s3I LAEETTIL
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# Python Turtle Graphics

EHE £,

& — MV DBED FERZ position() &5 B (BIEIEIE pos()) THIB Z EAHRE T, X —
MVOBIERLE % (0.00,0.00) DX SRR TIVTERLET, NEEZTWT, MICNET 2RIEE
e Eifivgd,

DED,

reset ()
pos_list = []
for i in range(5):
circle(120, 360/5)
pos_list.append(position())
for x in pos_list:

setpos (x)

= FT TN
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# Python Turtle Graphics — o >

MEMIZABET 2IES Al 2HiE £7,

pos_list = []

for i in range(5):
circle(120, 360/5)
pos_list.append(position())

T, 57001 OMIRZEHEE RS, TOMIE%R pos_list ITEML TW- T,

for x in pos_list:

setpos (x)

T. pos_list »SMRFELLMEEZEFICIO H L, EHARZRHWTVWET,
BAEDHA T

for x in range(5):

setpos(pos_list[x])

ELUTHRWTT, pos_list[x] T pos_list ® x HHOEREZWMOHT I A tkEd, V
ANRRTINVOERITONS50, 1, 2, 3, LEAXT,
Esd

from turtle import *

reset ()

pos_list = []

for i in range(5):
circle (120, 360/5)
pos_list.append(position())

pos_list = pos_list * 2

for i in range(1l, len(pos_list), 2):

setpos(pos_list[i])
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ZEGTE MICNBELZEBRIES AR 2#HE £,

# Python Turtle Graphics

ZZT
pos_list = pos_list * 2

&I HIL pos_list (X pos_list Z fEHEFELZV A MIARD ET,

for i in range(1l, len(pos_list), 2):

setpos(pos_list[i])

DERS T > TW S range(1, len(pos_list), 2) & 1LAE len(pos_list) KimDAED Y
APTT, RO LIZ1IDSHBED, BED 2SS T, 2 0DWPLAMHS len(pos_list) £
DDV A+ %ELBETY, len(pos_list) |¥ pos_list DEZEDMEETT,

FIZNEE L 7= BIEIE 5 M 2 4 <2,

pos_list = pos_list * 2

LT, VAMERERELRLSTE, ZOWAUTE

for i in range(5):
setpos (pos_list [(2xi+1) % 51)

CUTHEPS7TT, % IERVEZFHETHHEHAFTT,

i
FIZANET 2 —HEORMIE TAREZ# a7 L0 2ED I\,
AR 1%
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from turtle import *
reset()
pos_list = []
for i in range(7):
circle(150, 360/7)
pos_list.append(position())
pensize(4)
pencolor(’red’)
for i in range(7):
setpos (pos_list [(2*i+1)%7])
pos_list = []
pu()
setpos(0,-320)
pd O
pensize(1)
pencolor (’black’)
for i in range(7):
circle (150, 360/7)
pos_list.append(position())
pensize(4)
pencolor(’blue’)
for i in range(7):

setpos (pos_list [(3*i+2)%7])

T, HTT 5L
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# Python Turtle Graphics

N

ZRiE XY,
EnARICHET S ME/H 7Tu s I L%, ZARKEMHE ST

from turtle import *
reset ()

from math import *

n=7

a = 150

for i in range(n):
fd(a)
1t(360.0/n)

fd(a/2)

r = a/2.0/tan(pi/n)

circle(r)

ETNERVTT, a B-UORX T, £7T 5L
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# Python Turtle Graphics —

AT ET, AR ZABRROSIRRE ST Uy TEARTNERY FH A
A

L MD &S Mz 70 s 7 Lzfin,

¢ Python Turtle Graphics

2. MIZAMEST B IEn AR 2Hi< 70 o7 Lefin,
3. HITHMEST 2 BIRIEn B2 i< 702 T LEfER,
4. BIPIEEn MIRICNET 5 2 i< 7025 LA x4,
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I 1 DfEE

from turtle import *

reset ()

def en(r):
puQ)
fd(r)
1t(90)
pd O
circle(r)
puQ)
rt (90)
bk(r)

1t (36)

r=80

pensize(3)

for i in range(5):
en(r)
pu()
fd(2x*r)
pd O
1t(72)

rt (36)

FIRE 2

from turtle import *
from math import *

r = 180

n=7

r*tan(pi/n)

X

puQ)

fd(r)

1t (90)

pd O

circle(r)

for i in range(n):
fd(x)
1t(360/n)
fd(x)

rt(90)

pu(

bk (r)

pd O
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# Python Turtle Graphics

RAIRE 3 DA

from turtle import *

from math import *

r

n

S

X

puQ)

180
7
2

r*tan(s*pi/n)

f£fd(r)
1t(90)

pd O

circle(r)

for i in range(n):

fd(x)
1t (360*s/n)
fd(x)

rt(90)

puQ)

bk (r)

pd O
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# Python Turtle Graphics

RAIRE 4

from turtle import *
from math import *

a = 600

n=7

s =3
a/2/tan(s*pi/n)

T
y
puQ)
£d(y)
1t (90+180*s/n)
pd O
for i in range(n):
fd(a)
1t (360%*s/n)
rt (90+180%s/n)
pu(O)
bk (y)
fd(r)
1t (90)
pd O
circle(r)

r/cos(s*pi/n)

puQ)
rt(90)
bk (r)
pd O
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# Python Turtle Graphics — o >

AR AT

1. 2D =3 a,b,c BGAONTK, ZAREH< 700 I Lz,

2. ZARD I a,b LKA C KR o0, ZAREHI Tus 7 Lefin,
3. SO B,C L3 a BNEZ SN, ZARERM 700 I L% EN,
M 1 DFEH . ZHEREMPORKER 2 HXITRWTT,

from turtle import *

from math import *

a = 300

b = 200

= 150

= acos ((b*b+c*c-a*a)/(2*b*c))/pi*180
acos ((cxctaxa-b*b)/(2*c*a))/pi*180
= acos((a*atb*b-c*c)/(2xa*b)) /pi*180
fd(a)

1t(180-C)

fd(b)

1t(180-4)

fd(c)

1t (180-B)

Q W = o
]
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# Python Turtle Graphics — o >

M 2 OFREEH] . ZHUTHFERDEERE % position() AR %2> THA TEZ, setpos() AT
BradshidLneTd,

from turtle import *
from math import *
from turtle import *
from math import *

a = 300

b = 200

C =60

z

position()
fd(a)
1t(180-C)
£d(b)
setpos(z)
rt(180-C)
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# Python Turtle Graphics

Ml 3 DREEH :  THR=MPOERERZHXITRNTT,

from turtle import *
from math import *

a = 300

B = 60

C =40

A = 180-B-C

rA = A*pi/180

rB = B*pi/180

rC = C*pi/180

b = a*sin(rB)/sin(rA)
¢ = axsin(xC)/sin(rA)
fd(a)

1t(180-C)

f£d(b)

1t(180-4)

fd(c)

1t (180-B)
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# Python Turtle Graphics — [m] >

¥

setpos() M5 LHED T T 7 &2 T HHRET, VY —YalifizfoTAREL LS, VY
Y=Y a iR Lt 2o T

x = Acos(at), y = Bsin(bt + 9)
TRINSHFRTT,

from turtle import *

from math import *

A = 250
B = 250
a=2.0
b=3.0
delta = pi/4

1 = [(Axcos(a*t*pi/180) ,B*sin(b*t*pi/180+delta)) for t in range(0, 361)]
reset()

pu()

pensize(4)

setpos(1[01)

pd O

for x in 1:

setpos (x)

2ETTDE
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# Python Turtle Graphics

EHIE X9,
MJE ED R (Acos(t), Asin(t)) & (Acos(2t), Asin(2t)) ZFESRAHZH 7027 T LITRD &
DT ET,

from turtle import *
from math import *
A = 250
1 = [[(A*cos(t*pi/180),A*sin(t*pi/180)),
(A*cos (2*%t*pi/180) ,A*sin(2*t*pi/180))] for t in range(0, 361)]
reset ()
for x in 1:
puQ)
setpos(x[0])
pd O
setpos (x[1])

IhzeFTIde
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B y — sin(z) + sin(22) /2 + sin(32)/3 & Hi< 7025 AIRD &
tur
m mat
def f(t):
return sin(t)+sin(2*t)/2+sin(3*t)/3
= 250
1 = [(x, 100*f(3*pi*x/250)) for x in range(-450, 450)]
eeeee O



# Python Turtle Graphics

PHEET,
ORI E2SIal— b LUTAHAEL &S,

from turtle import *

ht O

p = TurtleQ

.shape("triangle")

.pensize(4)

.pencolor(’blue’)

= Turtle()

.shape("turtle")

.pensize(4)

.pencolor(’red’)

.puQ)

.setpos(-200, 200)

.pd Q)

.1t (90)

.puQ)

.setpos(100,-150)

.pd Q)

while p.distance(t) > 8:
t.setheading(t.towards(p)+90)
t.£d(4)
p.setheading(p.towards(t))
p.£d(5)

[ S S = s o B o B o s o BN < S S SHE S SN S = B o B o}



b R

# Python Turtle Graphics — [m] >

ERE £,

ht ()

IZ hide turtle BT, F7 ANV PDRX—MLERZZLLTVWET, RX2E512T 521
st

Y LU F9. show turtle DI TI,
ZOHIETIE. ZDDX— M LEFNZVWDT, T7ANLIDX—FLEHELT, ZDODX—h
% N AV

p = Turtle()

LW X— bV ZEERL, p ITRALTWET,

p.shape("triangle")

. FOX—bMVOREE=ZMFIZLTWET, X— bV p IZ/T 501 p. IZkITTHEEET,
[FRRIZ

t = Turtle()
t.shape("turtle")

W, LR =ttt 2EBL. TOX—FMLVOEEZBIZLTWET,

while p.distance(t) > 8:
t.setheading(t.towards(p)+90)
t.fd(4)
p-setheading(p.towards(t))
p.£d(5)
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@ p.distance(t) @ distance() % 5-2 5 BT

turtle.distance(x, y=None)

Parameters:
""e27780""a2x ""e277807793 a number or a pair/vector of numbers or a turtle instance

"7e277807"a2y "“"e277807793 a number if x is a number, else None

Return the distance from the turtle to (x,y), the given vector,

or the given other turtle, in turtle step units.

>>>>>> turtle.home()

>>> turtle.distance(30,40)
50.0

>>> turtle.distance((30,40))
50.0

>>> joe = Turtle()

>>> joe.forward(77)

>>> turtle.distance(joe)
77.0

TaHINT VWD L5, BIBUTERETH, JIOX— ML TEVWNTT,

while p.distance(t) > 8: (% while X T,

while THE U7-&M40, TH] LT a/IZ. 7oy 23R NnT, V—7AHE0IRE
NET, for XEDENE, H TV RERDIERZBT UEBEL LRVWETT, while XDEA,
TREUZGMD T LHEINDEZ D, V—TOMTEMELZRD T, while XTH, 0K
LTELFEINZTay 70, 1TV MLET, 5D0HEIE. X—bMLp & t OFHEN8
BN AR =S

t.setheading(t.towards(p)+90)
t.fd(4)
p.setheading(p.towards(t))
p.£d(5)

DD IRINET,
setheading(to_angle) (ZX — MJL% to_angle D HMIZTHZ WIS £ T,

turtle.setheading(to_angle)
turtle.seth(to_angle)

Parameters:

to_angle ""e27°78077"93 a number (integer or float)

Set the orientation of the turtle to to_angle. Here are some common directions

in degrees:
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standard mode logo mode

0 - east 0 - north
90 - north 90 - east
180 - west 180 - south
270 - south 270 - west

>>>>>> turtle.setheading(90)
>>> turtle.heading()
90.0

towards(x, y) (& & — MIVDSEEE (x,y) DHFIZF L 72812 setheading() D51 % 12T 4L
BWipZiK U9, 5H8UINT PV PARTRMDX— L THRWTT,

turtle.towards(x, y=None)

Parameters:
""e27780""a2x ""e277"807"93 a number or a pair/vector of numbers or a turtle instance

""e27780""al2y ""e277807793 a number if x is a number, else None

Return the angle between the line from turtle position to position specified
by (x,y), the vector or the other turtle. This depends on the turtle s start

orientation which depends on the mode - “standard”/”world” or “logo”).
WE->T

t.setheading(t.towards(p)+90)
p-setheading(p.towards(t))

It TREN, R— kLt ER— RV p OHFNZ9 0 LA, ZB—RLp lEX— kLt ®
HANZEEZ [ £ 9,

ROBIFE L AL EEETT, EABOMNIIZND X — MLARENETAD X — ML EE-> T
ST <HIRR AR S £,

from turtle import *
ht O
t = [Turtle(),Turtle(),Turtle(),Turtle()]
t [0] .shape("triangle")
t[1] .shape("turtle")
t[2] .shape("circle")
t [3] .shape("square")
p = [[-200,200], [-200,-200], [200,-200] , [200,200]]
for i in range(4):
t[i].puQ)
t[i].setpos(pl[il)
t[i].pd )
while t[0].distance(t[1]) > 2:
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for i in range(4):
t[i].setheading(t[i].towards(t[(i+1)%41))
t[i].£d (1)

b R

& Python Turtle Graphics

EHEET,
BEDIB REF iR -7z 2 &, RO MR % tractrix L EWVWE T,

from turtle import *

reset ()

ht O

man = Turtle()

man.1t (90)

man.pu()

man.back (200)

man.pd ()

dog = Turtle()

dog.pu()

dog.setpos (100, -200)

dog.pd ()

for i in range(400):
man.fd (1)
dog.setheading(dog.towards (man)+180)
dog.back(dog.distance(man)-100)

b R
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# Python Turtle Graphics

EHEET, TNENPIET LTV Y FEADOETNVTH SHWRIZALD £, Zofliftid

dz k2 — 2

de x
WS RO
/12 _ 2
z:klog%—«/kﬁ—x?

THEAONF Y, 2FE  [2—2 U v FEMD S BREM ] IRIEEE
Python @ turtle €Y a2 —VIZEABRMREDVH LI A VX =2y b THRD Z EPHRET,
for XII A A M35 Z &K,

from turtle import *
pensize(4)
for i in range(7):
for j in range(4):
forward (240)
left(90)
1left(360.0/7)

DESIS Z A HkE T,
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# Python Turtle Graphics

BYORINEHE 2 <IZIZ, ROESIZLET,

from turtle import *

fillcolor("blue")

begin_fill()

for i in range(8):
forward(100)
left(45)

end_fill()
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# Python Turtle Graphics — [m] >

fillcolor("blue")
FBO O TEERELET,

begin_£fill()

end_fill()

1% begin_fill() & end_£fill() THENHA THiLNKEZED DL £9, Python2.7
Tl

£ill(True)

fill(false)

THREMP-7ZTTH, Pythond.6 TlX, FEILI N7 L5 TT,

from turtle import *
reset ()
color("red", "yellow")
begin_£ill()
for _ in range(6):

fd (100)

rt(60)

pencolor ("blue")
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pensize(4)
circle(80)
end_fill()

ETBHERDESITIHED £,

§ Python Turtle Graphics

from turtle import *
reset ()
color("red", "yellow")
begin_fill()
for _ in range(6):
fd (100)
rt(60)
pencolor ("blue")
pensize(4)
circle(80)
end_fill()

D

pencolor ("blue")

pensize(4)
L RYDBERVDORESZFEELTVET,

color("red", "yellow")
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8

pencolor("red")

fillcolor("yellow")

L0 EEILZETT,
DI RBDIENTEDIPEFA YV E =2y P THRTLLEZ Y, FA0HFEIZADOHEIT
BELLLTH

pencolor (’#F00’)
fillcolor (’#FOF’)

X0

pencolor (’#FF0000°)
fillcolor (’#FFOOFF’)

S

pencolor (’#FFF000000’)
fillcolor (’#FFFOOOFFF’)

DESITNHDOZFE GR, & F) DEE%27RT RCBOHFTHETSHZ LHHAHETT,
—HOFHRERZEBE L TEETE I HERET,

def square():
for i in range(4):
forward(120)
left(90)

&3 hIE, square() WO BBEERT D LAHKET,

from turtle import *
def square():
for i in range(4):
forward(120)
left (90)

square() :
LR EAREREEET, IhTE WO U1 200 ELABEREEET,

def square(size):
for i in range(4):
forward(size)

left(90)

&N, square(size) DFI#Y size A ZEZ 5 Z LT, —il size DIEAKZERHIT B LT D
EJ
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from turtle import *
from math import *
def square(size):
for i in range(4):
forward(size)
left(90)
reset ()
x = 10
for k in range(11):
square (x)
left(45)
x *= sqrt(2)

b R

§ Python Turtle Graphics

AR EBEET,

9. BALKEE R 5B E

def gcd(n, m):
if m ==
return n

else:

return gcd(m, n % m)

TEHL X, KIC

65




def poly(size, angle):
for i in range(360//gcd (360, angle)):
forward(size)

left(angle)
CEFELUET, INTHMAD angle DEATL LR Z R ET,

from turtle import *
def gcd(n, m):
if m ==
return n
else:
return gcd(m, n % m)
def poly(size, angle):
for i in range(360//gcd (360, angle)):
forward(size)
left(angle)
pensize(3)
poly (300, 100)

ETHRRD &S Nz E £T,

# Python Turtle Graphics

ZD poly() I HIXD LS ITHFHIZEZ L THERWTT,

def poly2(size, angle, total):
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forward(size)

left(angle)

total += angle

if total % 360 == O:
return

else:

poly2(size, angle, total)
%

from turtle import *
def poly2(size, angle, total):
forward(size)
left(angle)
total += angle
if total 7% 360 == O0:
return
else:
poly2(size, angle, total)
pensize(3)
poly2(300, 100, 0)

ETNIEFHUKZRHE X7,

TrFLTa—HE1T

20=0Zpi1 =22 +c LVWIOWLARTERIND 2, B’ n — co THEHLBRWEER c OFEA
TY, ZNEHFHWTAZL &I,

VERON

|2n| BHEEH K ZBAT-OFEI UMW L £,

nDHbENV—T EREBAZSFKB LU -7z B L7,

Zo&fFcTu s nkEL L

from turtle import *

def mb(c, K, LOOP):

0.0 + 0.0%1j

n=20

while (abs(z) < K and n < LOOP):

Z = zx%2 + C

z

n=n+1

return n

def plot(x, y, n, LOOP):
s = hex(255-n)
s = s[2:]
if len(s) ==
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s =’0" +s

cl =’# + s + s + s
pencolor(cl)

puQ)

setpos (100*x, 100%y)
pdO

setpos (100*x+1, 100xy+1)

dx, dy = 0.01, 0.01
xmin, xmax = -1.8, 0.6

ymin, ymax = -1.0, 1.0

K =2.0
LOOP = 255
X = xmin

while x < xXmax:
y = ymin

while y < ymax:

c =x + y*lj
n = mb(c, K, LOOP)
plot(x, y, n, LOOP)
y +=dy

X += dx

LmHEY,
Python TIXEEHAMEZ 3,

z = 0.0 + 0.0%1j
T, z #EEROEHE LTWET, 1 BPE¥ETD i T,
z = complex(0.0, 0.0)

THRWTT,
Efr T
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# Python Turtle Graphics

EHEETH. N 22D T,

from turtle import *

import time

def mb(c, K, LOOP):

0.0 + 0.0%1j

n=20

while (abs(z) < K and n < LOOP):

Z = z**%2 + ¢C

z

n =n +1

return n

def plot(x, y, n, LOOP):

s = hex(255-n)
s = s[2:]
if len(s) ==

s =’0" +s

cl=’"# +s + s +s
pencolor(cl)

puQ)

setpos (100*x, 100%y)
pdO

setpos (100*x+1, 100xy+1)
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dx, dy = 0.01, 0.01

xmin, xmax = -1.8, 0.6
ymin, ymax = -1.0, 1.0
K=2.0

LOOP = 255

ht ()

start_time = time.time()
X = xmin
while x < xmax:
y = ymin
while y < ymax:
c =x + y*x1j
n = mb(c, K, LOOP)
plot(x, y, n, LOOP)
y +=dy
x += dx

end_time = time.time()

print( "time = %f" I (end_time-start_time) )

Ly, BEP N E T, FEiTTE

| & Python 2.6.1 Shell - o X

File Edit Shell Debug Options Window Help

self. rotatel-angle) A
File "C:¥inacondad¥l ib¥turt le.py”™, line 3276, in _rotate
self. updatel)
File "C:¥inacondad¥l ib¥turt le.py”™, line 2663, in _update
screen. delay(screen. delayvvalue) 8 TurtleScreenBase
File "C:¥inacondad¥| ib¥turt le.py™, line 568, in _delay
self.cy.afteridelay)
File "C:¥inacondad¥l ib¥tkinter¥ _init _.p¥", line 741, in after
self.tk.call(’after’, ng)

KevhoardInterrupt

e

S=Sozzzooooozzzzoooozz o RESTART G sersdosanufexsipy sszscs=sssssosz=ssosoas

By

Sooogrmsoosonsessooongy NERRIDT i sEpsgsgindariiipy SeEEs8sEsnEsEnannans
time = B033.753227

B W

Ln: 275 Col: 18

T, ht() TR—PMIVEMPETEAURLI LD £ L72A time = 5099.753227, §74b b, 1IH 2
540<H6WVWTY, 1980FEZTAD8LY Y DO~ aYDORNIX, BASIC T 17 7 L%EMA,
BARC TR T LB, R EL SICHPERER S TWE LD, 5132 6 28N
BABHOTVET, ZOXIREEEFK ZLEZRELTOWRWA =ML - T I 7497 ATHZ
DIV TN T LR ZEDNTEETH, MEHLZ L% Python DF74 77 —
pylab (ZMEE % & FITHEITHS 2D £7,
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import time

import pylab

def mb(x,y):

c = complex(x, y)
complex (0.0, 0.0)
n=20

LOOP = 1000

Z

while (abs(z) < 2 and n < LOOP):
Z = zx%2 + C
n=n +1

return n

start_time = time.time()

dx, dy = 0.01, 0.01

xmin, xmax = -1.8, 0.6

ymin, ymax = -1.0, 1.0

x = pylab.arange(xmin, xmax, dy)
y = pylab.arange(ymin, ymax, dx)
1

[[0 for i in range(0,len(x))] for j in range(0,len(y))]

for i in range(0,len(y)):
for j in range(0,len(x)):
1[i]1[j] = mb(x[j1,y[il)

pylab.imshow(l, extent=(xmin, xmax, ymin, ymax))
end_time = time.time()
print (Ctime = %f’ % (end_time - start_time) )

pylab.show()

2HRITTDH L
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%, Figure 1 — ] >

" € > G+ Q = |~ [E8)

1.00
0.75
0.50
0.25
0.00
—0.25
—0.50
—0.75

—1.00

T, time = 10.595608, T72bH 1 O HVWTHEITL T NET, fHi<ODEEIITEEHA
23, TEHIPEE] T, WYRI4 77 =25 L PUlIZ Python 25 Z 2B TE %9, Python
WAL ZTADTA T —DEEMINTVWBDT, ARG EHBIZIZERIREZ N IAD
DET, POV EITELT, AULODZEATWHEVWWTT, tkinter 221X, HHO D=
ROETERLHETE LS, SEEREEICERINZHED TS T LR EE C++ TRV EIE
NERAD, XD TEENAES % Python 25 DAV WH, RATEHEITTE 20745
DODHREIRT VA T D C++ BP0k S & ZATY,

R—PI T35 74y 7 ADMBEIZED £9, HRNLREREZ TS LHAVKEZR Z A HESK
ES N

def tree(size, angle, depth):
if depth == 0: return
fd(size)
rt(angle)
tree(size*0.75, angle, depth-1)
1t (2*angle)
tree(size*0.75, angle, depth-1)
rt(angle)

back(size)
EEHELT,

from turtle import *

def tree(size, angle, depth):
if depth == 0: return
fd(size)
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rt(angle)
tree(size*0.75, angle, depth-1)
1t (2*angle)
tree(size*0.75, angle, depth-1)
rt(angle)
back(size)

1t (90)

pu(Q)

back (100)

pd O

tree (100, 40, 6)

b N gRE

§ Python Turtle Graphics

ERiE £,

from turtle import *
def tree(size, anglel, angle2, angle3, depth):
if depth == 0: return
fd(size)
rt(anglel)
tree(size*x0.75, anglel, angle2, angle3, depth-1)
1t (anglel-angle2)
tree(size*0.75, anglel, angle2, angle3, depth-1)
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1t (angle3-angle2)
tree(size*0.75, anglel, angle2, angle3, depth-1)
rt(angled)

back(size)

1t (90)

puQ)

back(150)

pd O

tree(100, 40, 30, 25, 6)

LFusILLT, E1TH L

# Python Turtle Graphics

ZRIZE T, ZOXIWSGRNARERD TiER <, FBNZRR D X3 Y Va—RIERHL TN EE
ho BATHEWEZ RO TEBELZRITNERD FEA,

from turtle import *

def tree(size, anglel, angle2, angle3, depth):
if depth == 0: return
fd(size)
rt(anglel)
tree(size*0.75, anglel, angle2, angle3, depth-1)
1t (anglel-angle2)
tree(size*0.75, anglel, angle2, angle3, depth-1)
1t (angle2-angle3)
tree(size*0.75, anglel, angle2, angle3, depth-1)
1t (angle3)
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back(size)
1t (90)
pu()
back(250)
pd O
tree(150, 40, 30, 25, 6)

CAEIET U,

@ Python Turtle Graphics —

ERiE £,

from turtle import *
def tree(size, anglel, angle2, angle3, depth):
if depth == 0: return
fd(size)
rt(anglel)
tree(size*x0.75, anglel, angle2, angle3, depth-1)
1t (anglel-angle2)
tree(size*0.75, anglel, angle2, angle3, depth-1)
1t (angle2-angle3d)
tree(size*0.75, anglel, angle2, angle3, depth-1)
1t (angle3)
back(size)
1t£(90)
puQ)
back(150)
pd O
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tree(100, 40, 10, -25, 6)

= EITT NI,

@ Python Turtle Graphics —

EHiEET, ABRDHOEIDEEE2LZA T, WAWALKREHIC ZENTEET,
ARTIE, BEALHRREZEOVTAET,

def c(size, level):

if level == 0O:
fd(size)
return

c(size, level-1)

rt(90)

c(size, level-1)

1t (90)

EEELT,

from turtle import *
def c(size, level):
if level == 0O:
fd(size)
return
c(size, level-1)
rt(90)
c(size, level-1)
1£(90)
pensize(3)
c(10, 8)
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&3,

# Python Turtle Graphics

i E9, CHifE VT,

def koch(size, level):

if level == 0:

fd(size)

return
koch(size/3,
1t (60)
koch(size/3,
rt(120)
koch(size/3,
1t (60)
koch(size/3,

level-1)

level-1)

level-1)

level-1)

from turtle import *
def koch(size, level):

if level == 0:

fd(size)

return
koch(size/3,
1t (60)

level-1)

7




koch(size/3, level-1)
rt(120)
koch(size/3, level-1)
1t(60)
koch(size/3, level-1)
pensize(3)
puQ)
bk (150)
pd O
koch (400, 3)

LI,

¢ Python Turtle Graphics

8 B

4% £F, koch() < g I v AR E SV E T

from turtle import *
def koch(size, level):
if level == 0:
fd(size)
return
koch(size/3, level-1)
1t (60)
koch(size/3, level-1)
rt(120)
koch(size/3, level-1)
1t (60)
koch(size/3, level-1)

pensize(3)
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for _ in range(6):
koch (150, 3)
rt(60)

¢ Python Turtle Graphics

ERiE XY,

from turtle import *
def koch(size, level):
if level == 0:
fd(size)
return
koch(size/3, level-1)
1t (60)
koch(size/3, level-1)
rt(120)
koch(size/3, level-1)
1t (60)
koch(size/3, level-1)
pensize(3)
for _ in range(3):
koch (250, 3)
1t(120)

&I,
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¢ Python Turtle Graphics

ERiE £,

def rdragon(size, level):
if level == 0O:
fd(size)
return
ldragon(size, level-1)
rt(90)

rdragon(size, level-1)

def ldragon(size, level):
if level == 0O:
fd(size)
return
ldragon(size, level-1)
1t (90)

rdragon(size, level-1)
LREELT,

from turtle import *
def rdragon(size, level):
if level == 0O:
fd(size)
return
ldragon(size, level-1)
rt(90)

rdragon(size, level-1)
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def ldragon(size, level):
if level == 0:
fd(size)
return
ldragon(size, level-1)
1t (90)
rdragon(size, level-1)
pensize(3)
ldragon(5, 10)

LI,

# Python Turtle Graphics

EfiExd, FoaviifReESVwEd,

def nested_triangle(size):
if size < b5:
return
for _ in range(3):
nested_triangle(size/2)
fd(size)

rt(120)

EEHELT,
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from turtle import *
def nested_triangle(size):
if size < b5:
return
for _ in range(3):
nested_triangle(size/2)
fd(size)
rt(120)
pensize(2)
nested_triangle(200)

LI,

# Python Turtle Graphics

ERiE £,

def insert(size):
1t (120)
outward_triangle(size/2)
rt(120)

def outward_triangle(size):
if size < 5:
return

for _ in range(3):
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fd(size/2)
insert(size)
fd(size/2)
rt (120)

LEHELT,

from turtle import *

def insert(size):
1t(120)
outward_triangle(size/2)
rt(120)

def outward_triangle(size):
if size < 5:
return
for _ in range(3):
fd(size/2)
insert(size)
fd(size/2)
rt (120)
pensize(2)
outward_triangle(150)

&3,

# Python Turtle Graphics
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ERiE £,

def corner_triangle(size):
if size < &5:
return
for _ in range(3):
fd(size)
corner_triangle(size/2)
rt(120)

EREELT,

from turtle import *
def corner_triangle(size):
if size < b5:
return
for _ in range(3):
fd(size)
corner_triangle(size/2)
rt(120)
pensize(2)

corner_triangle(150)

&3,

# Python Turtle Graphics
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EHIEET,
R

# Python Turtle Graphics

DEI B EH L TS L E2ED LI,
R

from turtle import *
def corner_triangle(size):
if size < 5:
return
for _ in range(3):
1t(60)
fd(size)
corner_triangle(size/2)
rt(60)
rt(120)
pensize(2)

corner_triangle(150)

def lhilbert(size, level):
if level == 0:
return
1t (90)
rhilbert(size, level-1)
fd(size)
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def

ERE

from turtle import

def

def

rt(90)
lhilbert(size,
fd(size)
lhilbert(size,
rt(90)
fd(size)
rhilbert(size,
1t (90)

rhilbert(size,
if level == 0:
return

rt(90)
lhilbert(size,
fd(size)

1t (90)
rhilbert(size,
fd(size)
rhilbert(size,
1t (90)
fd(size)
lhilbert(size,
rt (90)

#LT,

lhilbert(size,
if level == 0:
return

1t (90)
rhilbert(size,
fd(size)
rt(90)
lhilbert(size,
fd(size)
lhilbert(size,
rt(90)
fd(size)
rhilbert(size,
1t(90)

rhilbert(size,

if level == 0:

level-1)

level-1)

level-1)

level):

level-1)

level-1)

level-1)

level-1)

*

level):

level-1)

level-1)

level-1)

level-1)

level):
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return

rt(90)

lhilbert(size, level-1)
fd(size)

1t (90)

rhilbert(size, level-1)
fd(size)

rhilbert(size, level-1)
1t (90)

fd(size)

lhilbert(size, level-1)
rt(90)

pensize(2)

puQ)

setpos(-300,-300)

pd O

lhilbert (10, 6)

A RIS

ZRIEEY, LUV MRREEWE S, HHTTA

# Python Turtle Graphics

lhilbert (200 1)

8
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# Python Turtle Graphics

ERiE £,

rhilbert (200 1)

&

# Python Turtle Graphics
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ERME X,

lhilbert (100 2)

[
@ Pythen Turtle Graphics
S
EHIE X9,
rhilbert (100 2)
1%
# Python Turtle Graphics
EE—
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EHEET, TOEITNIVWLRLVOMERIWTAS L, LA MR 2 AP D0
7,

def A(size, level):

if level == 0O:
return

A(size, level-1)
rt(45)
fd(size)
rt(45)
B(size, level-1)
1t (90)
fd(2*size)
1t(90)
D(size, level-1)
rt(45)
fd(size)
rt (45)
A(size, level-1)

def B(size, level):

if level ==
return

B(size, level-1)
rt(45)
fd(size)
rt(45)
C(size, level-1)
1t(90)
fd(2xsize)
1t (90)
A(size, level-1)
rt (45)
fd(size)
rt(45)
B(size, level-1)

def C(size, level):
if level == 0:
return
C(size, level-1)
rt(45)
fd(size)
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def

def

rt(45)

D(size, level-1)
1t (90)
fd(2*size)

1t (90)

B(size, level-1)
rt(45)

fd(size)

rt(45)

C(size, level-1)

D(size, level):

if level == 0O:
return

D(size, level-1)

rt(45)

fd(size)

rt(45)

A(size, level-1)

1t (90)

fd(2*size)

1t (90)

C(size, level-1)

rt (45)

fd(size)

rt(45)

D(size, level-1)

sierpinski(size, level):
A(size, level)
rt(45)
fd(size)
rt(45)

B(size, level)
rt(45)
fd(size)
rt(45)

C(size, level)
rt (45)
fd(size)
rt(45)

D(size, level)
rt(45)
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ERE

from turtle import *

def

def

def

fd(size)
rt (45)

%eﬁbf\

A(size, level):

if level ==
return

A(size, level-1)

rt (45)

fd(size)

rt(45)

B(size, level-1)

1£(90)

fd(2*size)

1t (90)

D(size, level-1)

rt(45)

fd(size)

rt(45)

A(size, level-1)

B(size, level):

if level == 0:
return

B(size, level-1)

rt(45)

fd(size)

rt (45)

C(size, level-1)

1t (90)

fd(2*size)

1t (90)

A(size, level-1)

rt(45)

fd(size)

rt(45)

B(size, level-1)

C(size, level):

if level == 0O:
return

C(size, level-1)
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def

def

rt(45)

fd(size)

rt(45)

D(size, level-1)
1t (90)
fd(2*size)

1t (90)

B(size, level-1)
rt (45)

fd(size)

rt(45)

C(size, level-1)

D(size, level):

if level == O:
return

D(size, level-1)

rt(45)

fd(size)

rt(45)

A(size, level-1)

1t (90)

fd(2xsize)

1t (90)

C(size, level-1)

rt(45)

fd(size)

rt(45)

D(size, level-1)

sierpinski(size, level):
A(size, level)
rt(45)
fd(size)
rt(45)

B(size, level)
rt(45)
fd(size)

rt (45)

C(size, level)
rt(45)
fd(size)
rt(45)
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D(size, level)
rt(45)
fd(size)
rt (45)
pensize(2)
pu()
setpos(-300,300)
pd O
sierpinski(10, 4)

LI,

# Python Turtle Graphics

EREFET, YVEVAF—ifREESVET, VoV AF iR BRI S0 0 FTHh?
sierpinski(100, 0)

=8
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# Python Turtle Graphics

ERiE £,
sierpinski (100, 1)

8

# Python Turtle Graphics

ERiE £,

A(100, 1)
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# Python Turtle Graphics

ERiE £,

A(30, 2)

# Python Turtle Graphics

EHEET., ZOLESIZLTRTW EHIBOHAINRZTE T,
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from turtle import *

def

def

def

A(size, level):

if level == 0:
return

A(size, level-1)

rt(45)

fd(size)

rt (45)

B(size, level-1)

1t (90)

fd(size)

1t (90)

D(size, level-1)

rt(45)

fd(size)

rt(45)

A(size, level-1)

B(size, level):

if level == 0O:
return

B(size, level-1)

rt (45)

fd(size)

rt(45)

C(size, level-1)

1t (90)

fd(size)

1t (90)

A(size, level-1)

rt(45)

fd(size)

rt(45)

B(size, level-1)

C(size, level):

if level == 0:
return

C(size, level-1)

rt(45)

fd(size)

rt(45)

D(size, level-1)
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def

def

1t (90)

fd(size)

1t (90)

B(size, level-1)
rt(45)

fd(size)

rt(45)

C(size, level-1)

D(size, level):

if level == 0:
return

D(size, level-1)

rt(45)

fd(size)

rt(45)

A(size, level-1)

1t (90)

fd(size)

1t (90)

C(size, level-1)

rt(45)

fd(size)

rt(45)

D(size, level-1)

sierpinski(size, level):
A(size, level)
rt(45)
fd(size)
rt(45)

B(size, level)
rt(45)
fd(size)
rt(45)

C(size, level)
rt(45)
fd(size)

rt (45)

D(size, level)
rt(45)
fd(size)
rt(45)
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pensize(2)

puQ)
setpos(-300,300)
pd
sierpinski(10, 4)

CIBEET S E

Python Turtle Graphics — [m] >
"y P

EHEET,
&I

def poly(size, angle, increment):
forward(size)
right (angle)

poly(size, angle+increment, increment)

CEHLET, ZOERIIKRMAED>T, WOETHE->THEFEILLEFEA., Python.exe 25T L
HEE%ZT 27T 147U T, CNTL F—2fiLAn 56, COF—2HLTEIELTIEI W,

from turtle import *
def poly(size, angle, increment):
forward(size)
right (angle)
poly(size, anglet+increment, increment)
poly(20, 20, 30)

2RI B
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# Python Turtle Graphics — [m] >

ARz fiE £9, angle & increment DRAGHLE T, MLXRNRNX—VOREHE T, HW»
AT A, Harold Abelson and Andrea diSessa : TURTLE GEOMETRY (The Computer as a
Medium for Exploring Mathmatics), The MIT Press &\ 5 AKDOHIZH > 724 T3, TURTLE
GEOMETRY D —&HFENR R —NVT T T 4y 7 ADSEEHTYT, TURTLE GEOMETRY @
AIBPBEAL TOE L2 S, MEFICHZIET T, X—MVT T 71y 27 ZOFNIFD Kite
EWVWS YT MOMRHOFIZEH D £F, kite2 IFERE LD X —MIVT T T 4y 7 AD, kited H3FE
=2V y NEMORX =M NVT T T4y I ADDDY 7 M TT,
i

def poly(size, angle, increment):
forward(size)
right (angle)

poly(size, angle+increment, increment)

DTI T L%EBbALFIETEELIITEBIEL, TNBMMEILT ZEHZFHIALR IV, ZHAHEK
7z b L TETT,

[ -

INFAEPNEI KL S BRI ER e s T LEkEN,

FREDME S TR DHNIFLD Kite £ \VD Y 7 b DG OHIZH D £ 9,

Z 3T Python @ turtle graphics 144 b TT,
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