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3 Python %1 YA b—)LL T, Python 2225 X51ZLFEL &5, I Tl& Anaconda %
ffi 5T Python 21 > A h—)LL £, Anaconda & Python AKIZMZ T, K< fHibh s, Xy
=V fELUTA VAN TELLSICLEZHDTT,

https://www.continuum.io/downloads

2772 ALET,
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B e i e
X Google v ;::\‘E - ®
~ ANACONDA AnacondaCloud Documentation Search Contact ~
EJ e PRODUCTS SUPPORT & SOLUTIONS COMMUNITY ABOUT RESOURCES
. .
Download for HHM o A
- 8,
GET SUPERPOWERS Which version should I download and install?
WITH ANACO N DA ‘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.
IF you don't have time or disk space For the entire )
- e x
S T 3
Boo - D XN @
YoUTava 5ccess to OVar 720 packages that can 35Ty Be TNSEalled | OTSTTouTIon, Try TTEoTIos WITTCTT ComTams o =
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

1. Download the installer

2. Optional: Verify data integrity with MDS or SHA-256 More
ini

Python 2.7 version
Double click the .exe file ta install Anaconda and follow the

instructions on the screer
64-BIT INSTALLER (430M)

Behind a firewall? Use these zipped Windows installers

!"

32-BIT INSTALLER (354M)

Python 3.6 version 227V v 7 U £ 9, BfE Python2 & Python3 23f|fT& £ 9 5%, Python 2.7
& Python 3.6 (& EALE#MEIZZ <, Python2 (372 RdEH TR I NV ERRE->TVWED



T, 2D 51E Python3 %o T < OARWTT,

@ ) rosseconimumisourions: 9+ 8 [ ® Downlosd AnscondaNowt.. x | 5| @] * %
X Google B - oy A -

THANK YOU FOR DOWNLOADING ANACONDA!

Get Started with the Anaconda Cheat Sheet

* Work Email

[

GET THE CHEAT
SHEET

NO THANKS

IHIFESH LT, ILTRWTY, %7l 22y 2 UL%T,

2 Anaccnda3 4.4.0 (64-bit) Setup — =
B |
Welcome to Anacondad3 4.4.0 (64—bit)
Setup
X Setup will guide you through the installation of Anaconda3
"J 4,4,0 (54-bit).

ANACO N D‘A It is recommended that vou dose all other applications

Pewered 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> | | cance

Next] 22V v 2 UL%9,



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



FITT 5 & Python 1 Y X—TVX—=LELVIBEDFT,
ZTNTIE, Python I2&k3 777497 A - TV r—yavofli@zifidEd, £9 Python

Shell 375 LS5,

[ & Python 2.6.1 Shell — | *
Eile Edit Shell Debug Options Window Help
Pvthon 3.6.1 |fnaconda 4.4.0 (G4-bit)] (default, May 11 2017, 13:25:24) [M53C w.1

800 G4 hit (4MDE4)] on win32
Tvpe “coprright™, “credits™ ar “license()” far mare information.
>

Ln: 3 Cola

11



File A=a2—® New File ;&9 %, Editor 7B <,

L& uUntitled

Eile Edit Format Bun Cptions Windows Help

Lnz 1 Col: O

Z T, D ESIZHBRE,

from tkinter import *

root = Tk()

canvas = Canvas(root, width = 360, height=360)
canvas.pack()

root.mainloop()

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

from tkinter import #

root = Tk()

canvas = Canvas(root, width = 360, heizht=360)
canvas . pack [

root .mainloop()

Ln:6 Col:0

12



Run A =2—® Run Module %#ERT 5,

I:"%l Save Before Run or Check X

Source Must Be Saved
QK to Save?

*rvil

OK DR& V%227 Y 2T 5,

|& esEHITRE x
« v 1 > PC » O-AF1AY(C) > texsrc » B » £FES3 » v O r
=g FLLWIAILA- == - @

- Em ; #1% "
& JA9I TIEA \
[ EZCIe] akari(old)
2 akari2
¥ 790k bohemian
[ FFaxzh cardGame
= EVFe fillomino
Al Sweigart fillomino2
fillomino2 heyawake
heyawake(non_rand)
norinor :
P hitori
= hitori2(new)
SHELE kakuro
@ OneDrive mashu
midi
Hec b mivamnin X
TP L& N): |En.pﬂ -
T4 JLDEFE(T): | Python files (*.py;*.pyw) =
A TANS-DFEET RE(S) ool

ZDTNT T LEE LT+ IV RITEYLE (B 2L, enpy) Z2ATIEET S,
s & & ) B

=
3
2 omo oW . i,
SR DR : e el N R S0, ST
N > .;ig‘: ‘\, e
o

[t

Soonainiz 2 oom g i Tk 608 Sl JAT S Ml s
RESTART: ” e

n e
oo 45 (G451 Geraite, ey 11 2017, 1525500 055 -1 2= 2
seqds 4100 (eina O] (aorautt, ¥ e W £

360 x 360 DZEDF ¥ Y NA%Kio72U A Y RUNKRIND,

from tkinter import *

13



root = Tk()
canvas = Canvas(root, width = 360, height=360)
canvas.pack()

root.mainloop()

(=N

from tkinter import *

T, %7 tkinter % import U £, tkinter (& Python {ZHAD Sl > TWET, KIZ
root = Tk(Q)

T. top level ® main window Z{ED. root &\ S HAHTZ T TWE T, RIT,

canvas = Canvas(root, width = 360, height=360)

canvas.pack()

D24TT, V4 Yxy M EFRELT window CEELU 9, 5DEHE. 18 360, & 360 @ Canvas
% canvas &\ AT main window TH 3 root IZEREHEL TWE T, REIZ,

root.mainloop()

T. event loop ZFHIH L T user 75 DER (event: R X VI Nz TV ANV Z Iz
M) ZMIU 9, tkinter 2572 window 7HZ I I VT IEVWDOTEIDLSITTBES T3
VI EREDDZEDEEERSTRIN,

PR, ZOF v RN - 75 728 281285, HEOMEAY v Fidtaed b0, %
FIIMEMHZH AV Y FEEREH AY v FE[fi>THAS, 447HIC

canvas.create_oval (50, 50, 310, 310)
2EBINT 2, KO TOT7 T LI

from tkinter import *

root = Tk(Q)

canvas = Canvas(root, width = 360, height=360)
canvas.create_oval (50, 50, 310, 310)
canvas.pack()

root.mainloop()

LmhEY,

14



| & "enpy - Cltexsic/EEE S/ ERES enpy (26.1)"

File Edit Format Run Options Window Help

from tkinter inport %

root = Tk()

canvas = Canvasiroat, width = 380, height=360)
canvas.create_oval (80, 50, 310, 310}
canvas.pack ()

roat .mainloon()

Ln:5 Col:0

Run A ==2—® Run Module %;&RT 3,

E_%l Save Before Run or Check
Source Must Be Saved
0K to Save?

*rvil

ot

OK DHR&R %7y ¥ 5,

15



FyUNAIIHERMEE L, Zhid
canvas.create_oval(50, 50, 310, 310)

P, EERE (50,50) % 72 B, PEAR (310, 310) 244 M & 2K (ZDHERELE) ICHET S
EH (ZOBAIRM) 270 MEEH25TY, canvas DFERE (180, 180) ZHulr& L, K%
130 DM ZHE 9, ¥ v U NADFFEILE EMT, 60 x BET, B2y BIETY, AT
T x OEDPEIMU, FIATTE y OEPEINL £9, HBADREER L canvas O LD %
W R > TV E T,

RIZZ DM D = 5 (180 4 130 * cos(t), 180 — 130 * sin(t)) & (180 + 130 * cos(2 * t), 180 —
130 x sin(2 x t)) ZFEISIEDE t =0 D5t = 2xpi £T, pi/80 WP LML EE T,
180 — 130  sin(t) & — OFEBMFVTWVWBDIEF ¥ VY NADFE S E EE» S TT, F72.
cos(), sin(), pi &\ =ML BFEOELRZ LS DT

from math import *
Z217HICEE,

t =0
while t < 2%pi:
canvas.create_line(180+130*cos(t), 180-130*sin(t),
180+130*cos (2*t), 180-130*sin(2*t))
t =t + pi/80

ZBIMU, KO T80 75 L0

from tkinter import *
from math import *
root = Tk()
canvas = Canvas(root, width = 360, height=360)
canvas.create_oval(50, 50, 310, 310)
t =0
while t < 2x*pi:
canvas.create_line(180+130*cos(t), 180-130*sin(t),

16



180+130*cos(2*t), 180-130*sin(2*t))
t =t + pi/80
canvas.pack()

root.mainloop()

BAHESITLET,

| & “enpy - Cltexsre/EEHS/ERES enpy (36.1)" - 0 X

File Edt Format Run Options Window Help

om tkinter inport %

From math import %

roat = Tk()

canvas = Canvas(root, width = 380, height=380)

fanvgs.create_pval(ﬁﬂ, a0, 310, 310}

{iAHr: t ‘iQ*F‘i:
canvas.create_|ine(180+130%cos(t), 180-130%sin(t],

180+130%cos(2xt ), 180-1305in(24t))

b=t +pi/B0

canvas.pack ()
root.mainloop()

Ln: 13 Cal:0

EXE R GR

ERiE £,

17




> >
— —

canvas.create_line(180+130*cos(t), 180-130*sin(t),

180+130*cos (2*t), 180-130*sin(2*t))

canvas.create_line(180+130*cos(t), 180-130*sin(t),

180+130%cos (3*t), 180-130*sin(3%t))
BT,

g
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ERiEEd, HIZ

canvas.create_line(180+130*cos(2*t), 180-130*sin(2x*t),

180+130*cos(5xt), 180-130*sin(5%t))
bl S g

EHEET, AR 0DOWEI L 2R o TASZDOPMRIZZRD £, B THRMITIZZ & iEEYI
AN 2

Python £ \5 7075 I V7 E5EL Pygame & WO R VRS LHHEIZT = A=Y a und

HkF 3, Pygame I Python 24 VA M=V LU THEHEFWIZA VA M—NLINEFLTADT, 1
VR—=2Y PTHFHNTA VAR L TLEZIW, fIZHk£d, EL. Anaconda %> T
Python #4 Y X h—J)LLTLWIIEX, BEIWICA VA R—=ILINTWVWET,
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import pygame

from math import *

pygame.init ()

black

(0,0,0)

(255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

white

size = (700, 500)

screen = pygame.display.set_mode(size)

pi = atan(1.0)*4
done = False
clock = pygame.time.Clock()
t = pi
while done == False:
for event in pygame.event.get():
if event.type == pygame.QUIT:
done = True
screen.fill(white)
x=0
while x <= 2%pi-2%t:
pygame.draw.line(screen, green, [200+100*cos(x), 200-100*sin(x)],\
[200+100*cos (2*x), 200-100*sin(2*x)], 1)
x += pi/40
t -= pi/40
pygame.display.flip()
if t < O:
t = pi
clock.tick(1)

pygame.quit ()

EITTAREERDODEIRT A= arvhbEy £9,

19



£33 pygame window

ZOEHR TR D O FHAD S, Pygame DAFEEIXLEEA L, 2OT70 T T LD
HUEEAD, HEHIERH NI,

http://www.youtube.com/playlistlist=PL1D91F4E6ETIE73E1?
ZRTFI\W, Python & Pygame DIEARDIARL{HIRT —7 — R —LDIED 7% youtube
T HRHSCOWTHMEINTVWES, HETTA, BTHUEME L TWEh 025139 T,
EJAN

http://ProgramArcadeGame . com
2% on-line DFF A MDH D £3, 7 A Y AD Simpson College D Dr. Paul Vincent Craven K
D FE#*Td, FIZ, Linux TOHDTI A, Pygame ¥ Python DFBHAY youtube (ZIR(Ld D
ES

Wi, TD L DT TF L% Timer %ffi- T Visual C++4 ¥ C++ Builder TENFE T2, Z
DIFHBDOVRVEBATVET, BHRT A= a7 —LA%&ESIZIE Visual C++ ¥ C++
Builder TIED £ 94, ZD& 5 AHHMARLDIE, 1 FVATHESI N TFHROBEHOFOV S
1235 3 ¥ a— & Raspberry Pi DEiEE U THEAINTWS Python TIES ADfHE T,
Python &4 7Y =7 MEMZFETY, HIZ, Scratch LW DT 0I5 IV EFETT =
A= a T —LEELILETEET,

MOTa T T N (BB y =expa) ERRT5) 2E>TAHET,

File A=2—® New File Z#R7 5, Editor 75 <,

20



Eile

L& Untitled

Edit Fermat Run Optiens Window Help

Ln: 1 Cok 0

776’
— e

KD K5I HIAD,

from tkinter import *

root =
button
canvas

canvas

button.

TkO

= Button(root, text=’NEXT’)

= Canvas(root, width=500, height=400)
.pack()

pack()

root.mainloop()

L& enpy - Crtexsre/ERES/ ERES I enpy (361
File Edit Format Run Options Window Help

from tkinter inport #

root = Tk()

button = Button(root, text="HEXT')

canvas = Canvas(root, width=500, heizht=400)
canvag.pack ()

button.pack ()

root .mainloop()

Ln:& Cok0

21



£

AR~

button = Button(root, text=’NEXT’)

&

button.pack()

MBI NI & & Canvas DY A ABRLEEINTWSLI LTI,

button = Button(root, text=’NEXT’)
button.pack()

¥, NEXT KR ZI 5 Button % root IZFREREL £9, Run A=2—®0 Run Module %

FEIRL, OK DRZVE 2V I U, ZOTNT I LEWYL T 4T Y 5458 (H 213,
exp.py) ZMNITREFET S,

& — O )4

MNEXT

eV FET, TZTIEHFEALEZT

from tkinter import *

root = Tk()

button = Button(root, text=’NEXT’)

canvas = Canvas(root, width=500, height=400)
button.pack()

canvas.pack()

root.mainloop()

b R
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& — O 4

ERDET, ELLTHEFELRATEBVWTINIZITCRITOF2MHVWET, DFIC

button = Button(root, text=’NEXT’)
%
button = Button(root, text=’NEXT’, command=paint)

WZEET S, Zhud, RX &2 7Yy I L EETTHEHE (50854, paint) 2 ELT
WEJ, paint DEZEZEEET,

def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)

REFHIEML, o7 a7 Lk

from tkinter import *
def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)
root = Tk()
button = Button(root, text=’NEXT’, command=paint)
canvas = Canvas(root, width=500, height=400)
canvas.pack()
button.pack()

root.mainloop()

LmhEY,
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|4 *enpy - Cltersre/BERS/ERES Yenpy 361 - 0o X

File Edit Format Run Options Window Help

from thinter fmport x
def paint ()
canvas.create_|ine(D, 200, 500, 200)
canvas.create_l ine(250, 0, 250, 400)
root = Tki)
hutton = Button{root, text="NEAT", conmand=paint)
canvas = Ganvas(root, width=a00, helght=400)
canvas.pack()
hut ton.pack ()
root iinloon()

Ln: 11 Coli0

Run A =2—0® Run Module Z:#RL, OK DHRX> %227 Vv oL, 7us L% 70%7,

& — O 4

MEXT

NEXT OFR& %227 ) v LET,
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NF_KT|

PEREEE &2 FR U 9, IRIZ, paint DEHEZE

def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)
for x in range(0O, 500, 50):

canvas.create_line(x, 185, x, 215)

for y in range(0, 400, 50):

canvas.create_line(235, y, 265, y)

CEEIEL, &kD T T AR

from tkinter import *

def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)
for x in range(0O, 500, 50):

canvas.create_line(x, 185, x, 215)

for y in range(0, 400, 50):

root =
button
canvas
canvas

button

canvas.create_line(235, y, 265, y)

Tk ()

= Button(root, text=’NEXT’, command=paint)
= Canvas(root, width=500, height=400)
.pack()

.pack()

root.mainloop()

ELUET, EfTFL. NEXT K& v&227 Vv od5L
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& — O 4

NF_KT|

CHED ZFRRUET, I, By =erp(zr) 5<=x<=5) 2 E£T, paint DEFHE%Z

def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)
for x in range(0O, 500, 50):
canvas.create_line(x, 185, x, 215)
for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

while x <= 5:
canvas.create_line(250+50%x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx))

X = x + dx
CEEIEL, 20T s I Lk

from tkinter import *
from math import *
def paint():
canvas.create_line(0, 200, 500, 200)
canvas.create_line(250, 0, 250, 400)
for x in range(0, 500, 50):
canvas.create_line(x, 185, x, 215)
for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

x = -5
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dx

=0.1

while x <= 5:

root =
button
canvas

canvas

button.

canvas.create_line(250+50*x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx))
x =x + dx
Tk ()
= Button(root, text=’NEXT’, command=paint)
= Canvas(root, width=500, height=400)

.pack()

pack()

root.mainloop()

CLET, Ef7L. NEXT R&xva227Vwrd5L

& tk — O =

NF_KT|

L EY, EEEE y = exp(x) DEAEAN -5 <= x <= 5 DHIPATHRRINT VS,

canvas.create_line(250+50*x, 200-50*exp(x),

250+50%* (x+dx) , 200-50*exp (x+dx))

canvas.create_line(250+50%x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx),
fill=’blue’, width=3.0)

CBEELET, EITL. NEXT AE V227V v o358
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§ . O >

NEKTJ

CBE y =exp(r) 5<=x <=5 % blue THODIE3 Fv hTHE X,
ZOTuT I L%BEVERT, Next DR V22T, exp(r) OFRBUER DM

L 1,3 't 1 IJ
ar 3 Y ' el
B e L i e e T
21 3! ri! i il

ZIERKRT 5 & 5129 5,
F9. BEEZFHET K fact(n) EHAD n+ 1 HETOMEFHET L8 expN(n,z) %
E5,

def fact(n):
r=1.0
for i in range(1, n+1, 1):
r=r%i
return r
def expN(n, x):
s = 0.0
for i in range(n+1):
s = s + pow(x, 1) / fact(di)

return s
Ihz
def paint():
DEHZH BRAT, FIZ, ZTOETIC gloval BN = -1 28HLTHL,

N = -1
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Z LT, Next DRXVZHT/-CIIN % -1 »5JHIZ0,1,2,3,4, LR LAERS5n=N &LT
expN(n,z) D77 7% F£RTHIXR, paint() ZIKD & 5 ITEET 5,

def paint():

global N

n=N

canvas.create_line(0, 200, 500, 200)

canvas.create_line (250, 0, 250, 400)

for x in range(0O, 500, 50):
canvas.create_line(x, 185, x, 215)

for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

while x <= b:
canvas.create_line(250+50*x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx),
fill=’blue’, width=3.0)

while x <= 5:
canvas.create_line(250+50*x, 200-50*expN(n, x),
250+50%* (x+dx) , 200-50*expN(n, x+dx),
fill=’red’, width=3.0)
x = x + dx
N = N+1

FIHIZH B
global N

T, NBFZO—NUEHRTHEILAESLTWS, 20—V EKE T, BRNEZTTESES
N2 (BN CERRER : u—AVERE WD) TREZL, EBOATERSI NEH
T, lH2LFETIL, BEBOEGTKD BB ZTOEENENTHLL WS TY, [HEELH
LRTNE, 78—V ERTHEZLE2ES LRI THVNTT,

=N An B/ N =

from tkinter import *
from math import *
N=-1
def fact(n):

r=1.0

for i in range(l, n+l, 1):

29



r=r1r % i
return r
def expN(n, x):
s = 0.0
for i in range(n+1):
s = s + pow(x, i)/ fact(i)
return s
def paint():
global N
n=N
canvas.create_line(0, 200, 500, 200)
canvas.create_line (250, 0, 250, 400)
for x in range(0, 500, 50):
canvas.create_line(x, 185, x, 215)
for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

dx = 0.1
while x <= b:
canvas.create_line(250+50%x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx),
fill=’blue’, width=3.0)

while x <= b:
canvas.create_line(250+50*x, 200-50*expN(n, x),
250+50%* (x+dx) , 200-50*expN(n, x+dx),
fill=’red’, width=3.0)
x = x + dx
N = N+1
root = Tk()
button = Button(root, text=’NEXT’, command=paint)
canvas = Canvas(root, width=500, height=400)
canvas.pack()
button.pack()

root.mainloop()

a0 Ed, FTU, NEXT AR %227 v 295 LHIR,
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#F e — O >
| | ! | | | |
/ | | | |
MNEXT
#F e — O >
| | ! | | | |
/ | | | |
MNEXT
#F e — O >
| | | | | |
| | | | | |
NE)(Ti

ERRINET, y=expN(n; x) By = exp(x) IZIEDVTWLERFAR TN E T, paint D5
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SHIZ
canvas.create_rectangle(0, 0, 500, 400, fill=’white’)
ZEIU T, paint %

def paint():
global N
n=N
canvas.create_rectangle(0, 0, 500, 400, fill=’white’)
canvas.create_line(0, 200, 500, 200)
canvas.create_line(250, 0, 250, 400)
for x in range(0, 500, 50):
canvas.create_line(x, 185, x, 215)
for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

while x <= b5:
canvas.create_line(250+50*x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx),
fill=’blue’, width=3.0)

while x <= b:
canvas.create_line(250+50%x, 200-50*expN(n, x),
250+50%* (x+dx) , 200-50*expN(n, x+dx),
fill=’red’, width=3.0)

X = x + dx

N = N+1

b R
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MNEXT

Y75,
T BT % 3T B8 fact(n)

def fact(n):
r=1.0
for i in range(1, n+1, 1):
r=r % 1i

return r
X4 DO P ORI NTWET, B,

def BEEE BIEDOIAT)
B D AAR

DRERIZ e > TV E S, B fact TY, SO NIES5DGAE, 5IEE—MET, 518 n 2d
5ZHRLUTVET, BEBOARKIE, EFFFINELI T, 5054,

r =1.0
for i in range(1l, n+1, 1):
r=r1r % i

return r

DB OARRT, EBEZIS /AR r DES EWVHHRE (v XK OF THEMREMERTH
ZEVWIEFEZOME 1.0 £ T 5LV HIHRENFHKHIITONTWETS, iz 1 TiEme<, 1.0
ETHILIZED r BEBMEEZRFET S I ENESINTOVET) b o> T, IRD for XT, B
EOZERI 21260 FTLODDOHOLANSAIE, (HRIZES &, BRIEEK 21 »
S5n XTI OTOOMPULARAS, r IZEXRIITTWET, ZOE, for XAMETULAEZEE, ridn
DORERDMEIZIR > TWET, wEIZ, r ODMEZEAEDMEE U T return XTRUTWET, ZH T,
Bt 3 D Ffo X HE 2%

n! =1x%x2 %3 % .., xn

% Python TREUL7ZZ L2720 £9, TN % Prolog ¥ Scheme TX® o7z &k 512, FHIFHIZ
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def

&

def

def

CEBEZRTBIBE UTRERT S Z &b HIZkRE T, if XX, Scheme DGELRZD,

fact(n):

if n ==
return 1.0

else:

return n * fact(n-1)

EHRTLIEHHRET, i,

fact(n):

r =1

for i in range(1l, n+1, 1):

r=r % i

return r

fact(n):

if n ==
return 1

else:

return n * fact(n-1)

ADHO £,

if Zfha:

DT, ZMERMHE (true) DI, MROWVEETT 55

A DRIA0N

if S

i DM

else:

AR A0N

2O0DF

DT, SAERDH (true) O, LOBADUTEITL. 25 THVE X FOMADUVEE
FLET, S50,

if XA

i DA

else:

if ZAFAB:
gy D O

else:
DA

37



if S&MAXa:
4 DA O
elif ZfF:\B:
LIS XORIAON
else:
LI XOR AN

eEELZ BT,

if SfEAA:
gy D O
elif ZfF:\B:
e DA
elif ZMFXc:
gy D O
elif % D:
g D O
else:

MmO
&oelif ZEBOEAND Z L HHRET, TBOBID n+ 1 HETOMEFET B8 expN (n, z)

def expN(n, x):
s =0.0
for i in range(n+1):
s = s + pow(x, 1) / fact(i)

return s

H, BB expN T, BIDOUL VD n, x L2005 BMPEESINTVET, 5D5E. BHEUH
ZDH 8 n EFEBUEE & 5518 x Y, TRYISNTHATHWE A, ERXLIIZTDOI/ELH D £
A, Python (&1 VX7V v XD T, expN(n, x) BEENZIFAT, n (TITBEHGED, x 121F
ERER Y PEINTWB Z &% Pyton 1Z38#% L £9, BEBOAMKIE

s = 0.0
for i in range(n+1):
s = s + pow(x, 1) / fact(i)

return s

T, EBUERDE R s DES L OIRE (s ZRFEHRTHL2 L VWO ESFSLZTOMEZ 0.0 2T5L
WO AR E, INTs ZERMEZER/HTIEVWIES) HETRI N, KIC for XT, BHIED
BiZ20D2S5n £FT, 1202HPRULANSELIE, silxDiFh i OREETE > 7-{HZ I
ZATWET, ®EIZ, s DIEZBEBOME U T return XTELTWET, Z40E Prolog ¥ Scheme
TR o7& 3T, HRIC

def expN(n, x):
if n == -1:

return 0.0
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else:

return pow(x, n) / fact(n) + expN(n-1, x)

CREFRTDHILHBHEKET, 6L CH++ DTBT T LD LS, B pow(z,n) ZH->TVWET
73, Python TIEIDOBEUL xxxn ERBTHIENTEET, ULrd, BEEEZITTRL, sqri(x)
Z 05 ERBHTEHILHLTEET,

HAEREUNEDOTO T I MR DE EQLIIZTRT T IVINTHETHAZILIEETHE
Ao HIZIE range(n) DEZEN D HHZXTH-> T, WEZGHHET 5 fact(n)

def fact(n):
r=1.0
for i in range(1, n+1, 1):
r=r*xi

return r
FHE-> T,

def fact(n):
r=1.0
for i in range(n):
r=r*i

return r
LEF L. expN(n, x) &

def expN(n, x):
s =0.0
for i in range(n):
s = s + pow(x, i) / fact(i)

return s

7z UEd, NEXT A& 22y LTWwW L

#F otk — O >

NEXT|
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ERRUER, L7 -RRPHET,

| & *Python 3.6.1 Shell* - O ¥
File Edit Shel Debug Options Window Help

Python 3.6.1 [Anaconda 4.4.0 (B4-bit)| (default, May 11 2017, 13:25:24) [NSC v.1
900 B4 bit (AHDE4)] an wind?

Tvpe “capvright”, “credits” or “license()” for nore infarnation.

dry

Exception in Tkinter callback
Traceback (most recent call last):
File "Cidbnacondad¥lib¥tkintery init _.py", line 1699, in _call
return self.funci*args)
File “Cr/teverc/tHsRnSE /P8 fon.pv”, ine 35, in paint
canvas.create_| ine(250+50%x, 200-50¢expN(n, ¥},
File "0:Mexsro/ BRI /EDEAE enpy”, ine 12, In expl
s =5+ ponlx, i)/ fact(i)
feroDivisionError: float division by zero

Lm: 14 Col0

&I

File "D:\python\F###\exp.py", line 15, in expN
s = s + pow(x, 1)/ fact(i)

ZeroDivisionError: float division by zero

e EaTHo7z] EVWITT=DERRINTVET, fact(i) B0 128572805 T LT, fact(n)
DEHRZREL, [0 TR FEXET,
def fact(n):
r=1.0
for i in range(n):
r=r*i

return r
CREBELZDTYEH, range(n) 1 0 2SR ES Y A MRDT,

for i in range(n):

r=r % i

T, 1130,1,2,--- £Z4LL, WOTHEID for XZ2FEfTTHLr=0 > TLEWVET, range(n)
Tk, £3 i=01R5Z&1C, GV T, i=1 ohEs XS5,

def fact(n):
r =1.0

40



for i in range(l, n):
r=r*i

return r

CBELET

& — O 24

NF_XT]

DEIIZ, y=ere(x) ITEDKIETD y=ecrpN(n;x) My = eve(x) ITEDEEHA, £72. M
HEoTWET, Zhid
r=1.0

for i in range(1l, n):

r=r % 1

Tl range(l,n) =1[1,2,3,--- ,n—1] T, fact(n) =n! TR, fact(n)=(n— 1) IZZ>TWV
9, ZOKBREE, BORANELVWOTTE ST LY AN 2HART T TIEED ZROTS
NBENWZENLENWTT, 512, EiF eapN(n,z) BRE>TVWET,

Z DRRIRGAITIE

x = -1
print( "fact(", n, ")=", fact(n))
print( "expN(", n, ",", x, ")=", expN(n, x))

D &S EBEMUT,

from tkinter import *

from math import *
N=-1

def fact(n):
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r =1.0
for i in range(l, n):
r=r1r % i
return r
def expN(n, x):
s = 0.0
for i in range(n):
s = s + pow(x, 1)/ fact(i)

return s

def paint():

global N

n=N

canvas.create_line(0, 200, 500, 200)

canvas.create_line(250, 0, 250, 400)

for x in range(0, 500, 50):
canvas.create_line(x, 185, x, 215)

for y in range(0, 400, 50):
canvas.create_line(235, y, 265, y)

while x <= b5:
canvas.create_line(250+50*x, 200-50*exp(x),
250+50%* (x+dx) , 200-50*exp (x+dx),
fill=’blue’, width=3.0)

X = x + dx

x = -1
print( "fact(", n, ")=", fact(n))
print( "expN(", n, ",", x, ")=", expN(n, x))
if n >= O:
x = -5
dx = 0.1

while x <= b:
canvas.create_line(250+50*x, 200-50*expN(n, x),
250+50%* (x+dx) , 200-50*expN(n, x+dx),
fill=’red’, width=3.0)
x = x + dx
N = N+1

root = Tk()
button = Button(root, text=’NEXT’, command=paint)

42



canvas = Canvas(root, width=500, height=400)
canvas.pack()
button.pack()

root.mainloop()

EWVWS 7T I LEFIFUTHAET, NEXT ALKV ZMEhHfd &

| & *Python 361 Shell*
File Edit Shell Debug Options Window Help

- O *
A
v
Lm:34 Col0

D& BERRBBONET,

>>> RESTART
>>>

fact( -1 )= 1.0

expN( -1 , -1 )= 0.0

fact( 0 )= 1.0

expN( 0 , -1 )= 0.0

fact( 1 )= 1.0

expN( 1 , -1 )= 1.0

fact( 2 )= 1.0

expN( 2 , -1 )= 0.0

fact( 3 )= 2.0

expN( 3 , -1 )= 1.0

fact( 4 )= 6.0

expN( 4 , -1 )= 0.5

fact( 5 )= 24.0

expN( 5 , -1 )= 0.666666666667
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fact( 6 )= 120.0
expN( 6 , -1 )= 0.625
>>>

fact(n) DIEP—=D2FTNTVWDE I LIZKMPITE T,

def fact(n):
r=1.0
for i in range(l, n):
r=r *%i

return r
ZRMEL. range(n) Z&XRL TAS7Z D, range(n) DEFHEEZ T FAMPA VX —3 v M THXRT

def fact(n):
r=1.0
for i in range(1l, n+1):
r=r*i

return r

LEELXT,

&tk — O =

NF_XT]

DEIBERPBONET, y = exp(x) [TEDL EIITHRDE LD, BN x BEBOEL
9,
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| & *Python 3.6.1 Shell* - o ¥
File Edit Shell Debug Options Window Help
zzzzzzzzzozzzzozoozs RESTART: Coftexsro/TEERENS /E DS /en.py soooozzzzoozos "
Fact (-1 )= 1.0
el -1, -1 J= 0.0
fact{ 0 )= 1.0
exphi 0, -1 )= 0.0
fact( 1 )= 1.0
el 1, -1 )= 1.0
fact{ 2 )= 2.0
exph 2, -1 )= 0.0
fact{ 3 )= B.0
exph( 3, -1 )= 0.5
fact{ 4 )= 24.0
expli 4, -1 = 0.33333333333339357
fact{ 5 )= 120.0
expl 5, -1 )= 0.37500000000000008
fact( 6 )= 720.0
ephl B, -1 )= (. 366AEEEEEREERRRT
fact( 7 )= 5040.0
expl 7, -1 )= (.3680555555550506
fact{ 8 J= 40320.0
expli 8, -1 )= 0.3676571428571429
W
Ln: 34 Col:C
D& DHRFRTT,
>>> RESTART
>>>
fact( -1 )= 1.0
expN( -1 , -1 )= 0.0
fact( 0 )= 1.0
expN( 0 , -1 )= 0.0
fact( 1 )=1.0
expN( 1 , -1 )=1.0
fact( 2 )= 2.0
expN( 2 , -1 )= 0.0
fact( 3 )= 6.0
expN( 3 , -1 )= 0.5
fact( 4 )= 24.0
expN( 4 , -1 )= 0.333333333333
fact( 5 )= 120.0
expN( 5 , -1 )= 0.375
fact( 6 )= 720.0
expN( 6 , -1 )= 0.366666666667
fact( 7 )= 5040.0
expN( 7 , -1 )= 0.368055555556
fact( 8 )= 40320.0
expN( 8 , -1 )= 0.367857142857
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>>>
expN(n,z) H—2FTNTVE T,

def expN(n, x):
s = 0.0
for i in range(n):
s = s + pow(x, 1) / fact(i)

return s

def expN(n, x):
s =0.0
for i in range(n+1):
s = s + pow(x, 1) / fact(di)

return s

CBELET, ZNTHHULAEZMEZRIK K5 Th LA,

ZDEHI2707 7 LDREBHEEVNE R DI} S Z &% debug (debugging) EEWVWE T, &
DOBID & S IFEIE. AUNDRVARBEREERT 2EIC. ThEERTFIvI$5 07 70%
ETL. BRVARBUHIANEY, CORBIEEBBICLTVWNIEED S S RREEWNIEITS T
EDRHEEFTH, BEETOVTLDEFELINRITNIE. T TP2LEDICEYRETIBT, &
HRAL, FLABYICTOILADPERTINTVENARTREY, @MUT, L& RESE
RERLTHNUETEIONEEIERBRTT, . EHLRVEITT, BaRKBERYIRL, H1T8ERL
BRHS, bug FRYKRE, DLOO27OVSIVIREAN ELELE T, BREWCIKEICBAARTE
BHAH-T, BEATWEIREZZE2FELANS, RITHEBRTEHORALBRRL., RicMH%x
ARZREDNEZHBIRITINENTRVDT, IV Y-V TEEETIONHELLDT. FIC
& debug DAENITFEAEEVWTUVERAD, 2D debugging OEAHERI ALY IZ—F K14
ZETYT, BATTOV S LDOREBMNEREVWERDIHEET 2ENMHEZ LD ICANIE, —AFIT
To ZLOADZNDHEESIC, 7OVSIVTICTRIFLETH. AMEF—BRULZ & IEEBHZ
T FEFttA, BATZEDAZERDFRIFNIEVWTER A

FUHZTHED cosdrr DRIV RI AV DHIERICK ZEEli

from tkinter import *

from math import *

def combi(n, k):
r=1.0
for i in range(k):

r=r % (n-i)/(i+1)

return r

def g(n, k, x):
r = combi(n,k) * x*xk * (1-x)**(n-k) * cos(4xpixfloat(k)/n)
return r

def £ (n, x):
r =0.0
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for k in range(n+1):
r += g(n,k,x)
return r
def paint():
global N
canvas.create_line(0, 200, 500, 200)
canvas.create_line(50, 0, 50, 400)

t =0
dt = 1.0/400
while t < 1:

canvas.create_line(50+400*t, 200-150*cos(4*pix*t),
50+400* (t+dt) , 200-150*cos (4*pi*(t+dt)), fill=’blue’, width=2.0)

t =t +dt
t=0
dt = 1.0/400
while t < 1:

canvas.create_line (50+400*t, 200-150*f(N, t),
50+400* (t+dt), 200-150*f (N, t+dt))
t =1t + dt
N = N+10
root = Tk()
N=2
button = Button(root, text=’NEXT’, command=paint)
canvas = Canvas(root, width=500, height=400)
canvas.pack()
button.pack()

root.mainloop()

TFzv I35 eNREd, ETT5L
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& — O 4

NF_KT|

D &> BEFRVEONET, B feC0,1] DNV ARA YOHHEAL X

n k
falz) = chkxk(l - x)nikf(ﬁ)
k=0
DZETT, ZD fo(x) 1 fla) T—RRIGRL £,
RIZBEOBEREZH 70 7 L2FZRLET, ZNRRDESIZLTERI NS TT,
€10,1] Z 3EBIZRILT, 2 =0a1a2--- LT, n & a,=1R2FOTOEHLL X

T, ZorE
Fa)= % 2%
1<m<n,am>1
B, ZOBEBIZEZNPTIIENS x TDOWTERINFTTOT, HFMe v xd, Z
DRI [0,1] OEHBIBUTHEIRTE, A2 b= VB EIFTE TN, ZLAEWED L ZATH
ANV0RDIZ, F0)=0,F(1)=1 20256 1 FTHFIWMT 2 0o, BHEOME L X
nNxd,
PA=EZ AN

from tkinter import *
def tento3(i, N):
r =[0]*N
for k in range(N):
rlkl] =1 % 3
i=1i/3
return r
def £(i, N):
series = tento3(i, N)
t =0.0

for k in range(N):

48



if series[N-k-1]
t += (1.0/2)**(k+1)
break

elif series[N-k-1] ==
t += (1.0/2)**(k+1)

return t
def paint():
global N
canvas.create_rectangle(0, 0, 500, 400, fill=’white’)
canvas.create_line(0, 300, 500, 300)

canvas.create_line(50, 0, 50, 400)

t
dt

N
root =
N=1
button
canvas

canvas

button.

root.mainloop()

Y. HiTHE

DL BRERPEONET,

1.0 / (3%*N)
for i in range (3**N):
canvas.create_line(50+400*t, 300-200*f (i, N),
50+400% (t+dt), 300-200%*f (i, N))
=t + dt
N+1

Tk O

pack(

Button(root, text=’NEXT’, command=paint)
Canvas(root, width=500, height=400)
.pack()

Ttk

MNEXT
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R
HEME : sin(z) X cos(z) TRAILHFEEZTE707 I LAEERLRI W,

AN T =3sin(30) OF I 7% NTAHL D,
Python Shell 2375 EIJ,

BI% y = sin(x) + sin(27)/2 +sin(32)/3 2 < 70T T LR EH LRI,

L& Python 2.6.1 Shell
Eile Edit Shell Debug Options Window Help

] >

Pvthon 3.B.1 [Anaconda 4.4.
900 64 bit (AMDEAY] on wind
Tvpe “copyright™, Tcredits™ aor 7license(l”

FE

for more information.

g (B4A-bit)] i(default., Max 11 2017, 13:25:24) [M5C w1

Ln: 3 Col: 4

File A =2 —® New File #;ZR L. Editor Z5 & ¥ 9,

& uUntitied
File Edit Fermat Run Optiens Window Help

Ln: 1 Col o

ZZIZ. MDESITH BIAD,

from tkinter import *

root = Tk()
canvas = Canvas(root, width = 350, height=350)

canvas.pack()
root.mainloop()
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AR r =3sin(3 0) 120 ZENZEE LT, 2(0)=3sin(3 0)cos(0), y(0)=3sin(3 0

)sin(0) LRI NDN 5,

from math import *
def X(t)

return 3*sin(3*t)*cos(t)
def Y(t)

return 3*sin(3*t)*sin(t)

EWOEBOEREE T O YT LADRIHEIZEZ, canvas DEFZDHEI

canvas.create_line(0, 175, 350, 175)

canvas.create_line(175, 0, 175, 350)

for x in range(25, 350, 50):
canvas.create_line(x, 170, x, 180)

for y in range(25, 350, 50):
canvas.create_line(170, y, 180, y)

t =0.0

dt = pi/80

while t < 2%pi:

canvas.create_line(175+50*X(t), 175-50*Y(t), 175+50*X(t+dt), 175-50*Y(t+dt))

t =t +dt
, CHBIAAE T, T T A2k

from tkinter import *
from math import *
def X(t)
return 3*sin(3*t)*cos(t)
def Y(t)
return 3*sin(3*t)*sin(t)
root = Tk(Q)
canvas = Canvas(root, width = 350, height=350)
canvas.create_line(0, 175, 350, 175)
canvas.create_line(175, 0, 175, 350)
for x in range(25, 350, 50):
canvas.create_line(x, 170, x, 180)
for y in range(25, 350, 50):
canvas.create_line(170, y, 180, y)
t =0.0
dt = pi/80
while t < 2x%pi:

canvas.create_line(175+50*X(t), 175-50*Y(t), 175+50*X(t+dt), 175-50*Y(t+dt))

t=1t+dt
canvas.pack()

root.mainloop()
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LRV ET, TusT LA EMNIT, ETTL L

¢ - ] X

FEET,
BISE : (1/2,0) 2P e d BER 1 O EOAEBIRE LT, EE OP OMBEEHIT, B

A—=IF A RRFELV LN D,
Python Shell %375 EUF,

| & Python 3.6.1 Shell - O i

File Edit Shell Debug Options Window Help
Python 3.6.1 [Anaconda 4.4.0 (Bd-bit)| (default, Way 11 2017, 13:85:24) [MEC .1

900 64 hit (AMDE4)] on wind?
Typel “copvright™, “credits” or “license()” for more informatiaon.

Ln:3 Col 4

File A =a2—® New File Z# L. Editor 2 & £,
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L Untitled
Eile Edit Fermat Run Options Window Help

Ln: 1 Cok 0

Z 22, MDD XS BiRE,

from tkinter import *

from math import =*

root = Tk()

canvas = Canvas(root, width = 360, height=360)
canvas.create_line(0, 180, 360, 180)
canvas.create_line(180, 0, 180, 360)

K = 150

t =0.0

while t <= 2%pi :

x = 0.25+cos(t)/4

y = sin(t)/4

x1 = K*(x-sqrt(0.5+cos(t)/2)/2)+180
y1 = K*(-y-sqrt(0.5+cos(t)/2)/2)+180
x2 = x1 + K*sqrt(0.5+cos(t)/2)

y2 = yl1 + K*sqrt(0.5+cos(t)/2)

canvas.create_oval(xl, yl1, x2, y2)
t =1t + pi/20
canvas.pack()

root.mainloop()

Tas T LA R, EfTT S e
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EHE £,
ZO%ER 7= A= 3 >»® Python and Pygame ® 702 I LIIRD L5120 £7,

import pygame

from math import *
pygame.init ()

black = (0,0,0)

(255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

white

pi = 3.141592653
(700, 500)

size

screen = pygame.display.set_mode(size)

pi = atan(1.0)*4

done = False

clock = pygame.time.Clock()
theta = pi

K = 200

while done == False:
for event in pygame.event.get():
if event.type == pygame.QUIT:

done = True

screen.fill (white)

t=0
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while t <= 2%pi - 2*theta:
x = 0.256 + cos(t)/4.0
y = sin(t)/4.0
x1 = (int) (K * ( x - sqrt(0.5+cos(t)/2.0)/2.0) + 350)

yl = (int) (K * (-y - sqrt(0.5+cos(t)/2.0)/2.0) + 250)
x2 = (int) (K * sqrt(0.5+cos(t)/2.0))
y2 = (int) (K * sqrt(0.5+cos(t)/2.0))
if x2 == 0 or y2 == 0:
t += pi/20
continue

pygame.draw.ellipse(screen, green, [x1, yl, x2, y2],2)
t += pi/20
theta -= pi/20

pygame.display.flip()
if theta < O:
theta = pi

clock.tick(5)

pygame.quit ()

£33 pygame window — >

BIRE : Bzl LD a O O OAMIEEZED b O C 235 O IZAMEL RSB Z
LEENRDLE M C EOKP OWMIiEERS, 2720, S P OFEUHOREZ. 0 & x
HODOEDH D EDR/MA 2T 5B,

M CAPEREEE, BIEOCHRTAZILEL., TOLEDIETLHE Q. M P OREEE
(xy) £FB&. P OMBIE 0 2BEAZHE LT

a-+b a+b
b
TRING, ZoflifgE TEY1 704K WS, Y1701 K2/ 70 r 2 L%EEN,

Python Shell %375 EIF,

z = (a+0b)cosf —bcos 0

0, y=(a+0b)sind — bsin
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[ & Python 3.6.1 Shell - O i
File Edit Shell Debug Options Window Help
Python 3.5.1 [Anaconda 4.4.0 (B4-bit)| (default, Way 11 2017, 13:25:24) [WEGC v.1

900 64 hit (AMDE4)] on wind2
Tyee “copyrizht™, “credits™ or “license()”™ for more information.

Ln:3 Col 4

File A=2—® New File 2;&K L. Editor #f1 & 7,

| & uUntitled
Bun Options Window Help

Eile Edit Format

Ln: 1 ColzO

ZZIZ. RO ESIZHBRAE,

=N

from tkinter import *

root = Tk()
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f0
f1 = Frame(root)
canvas = Canvas(f0, width = 360, height=360)

Frame (root)

canvas.pack()
button = Button(fl, text=’Hyouji’).pack(side = LEFT)
11 = Label(f1l, text=’a’).pack(side = LEFT)

tl = Entry(f1).pack(side = LEFT)
12 = Label(f1l, text=’Db’).pack(side = LEFT)
t2 = Entry(f1) .pack(side = LEFT)
£0.pack()
f1.pack()
root.mainloop()
FITLTAHS,
7 - O *
Hyouji |a b

FIZ canvas, FIIZARA Ve a b b &EDPNZT NNV 2MAEBUEE ATTT 572D Entry 2 ff
NEEINTVET,

REVEMES T 7 %< L5I1ZLUE T, Button DEE T command & 7Y 2 VEEBEIU
3., DD

button

Button(f1l, text=’Hyouji’).pack(side = LEFT)

%

button = Button(fl, text=’Hyouji’, command=paint).pack(side = LEFT)
IZEZXEY, ZUT, Entry (ZATUHMEEZED 25 X512 Entry DEEZBIEL £,

from tkinter import *
root = Tk()

f0 = Frame(root)
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f1 = Frame(root)

canvas = Canvas(f0, width = 360, height=360)

canvas.pack()

button = Button(fl, text=’Hyouji’, command=paint).pack(side = LEFT)
11 = Label(f1l, text=’a’).pack(side = LEFT)

contentl = StringVar()

LEFT)

tl = Entry(f1, textvariable=contentl).pack(side
12 = Label(f1l, text=’Db’).pack(side = LEFT)
content2 = StringVar()

t2 = Entry(f1, textvariable=content2).pack(side = LEFT)
£0.pack()

f1.pack()

root.mainloop()
ZULT, £213RD & 5 2B paint ZEHL £

def paint():
a = int(contentl.get())
b = int(content2.get())

print( na=u, a, "b=", b, "a+b=", a+b )
ffE. ko 7a s 7 Lk
from tkinter import *
def paint():

a = int(contentl.get())

b = int(content2.get())

print( na=n, a, "b=", b, "a+b=", a+b )

root = Tk(Q)

f0 = Frame(root)

f1 = Frame(root)

canvas = Canvas(f0, width = 360, height=360)

canvas.pack()

button = Button(fl, text=’Hyouji’, command=paint).pack(side = LEFT)
11 = Label(f1l, text=’a’).pack(side = LEFT)

contentl = StringVar()

tl = Entry(f1, textvariable=contentl).pack(side = LEFT)
12 = Label(f1l, text=’b’).pack(side = LEFT)

content2 = StringVar()

t2 = Entry(f1, textvariable=content2).pack(side = LEFT)
£0.pack()

f1.pack()

root.mainloop()
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U7k, 17U T, Entryl (2 2 2 Entry2 (2 3 2 AN LT Hyouji DRZ %227 v 2oL
£7,

| & *Python 361 Shell” - O X
File Edit Shell Debug Options Window Help
Python 3.6.1 [naconda 4.4.0° (B4-bit]] (default, Way I1 2017, 13:25:24) [NSC v.1
900 64 bit (AMDE4)] on wind2
Type “copyright™, “credits™ or “licensel)” for more infornation.
yay
zzzzzzzzooz==-o-zzo- RESTHERT: Cnftexsro/(BERMS /S 0EE fen.py z22zz2000zz0
a= 2 b= 3 athe §
Ln:6 Col:0
>>> RESTART
>>>
a= 2 b= 3 atb=5
>>>

CEEHEE LTI T Z R E LU, Entryl 12 2.5 % Entry2 12 3.8 Z AL THUEE L
THLD 9 721214 paint ZIXDO X D ITEIEL £,

def paint():
a = float(contentl.get())
b = float(content2.get())

print( "a=", a, "b=", b, "atb=", atb )

F47 U T, Entryl (2 2.5 % Entry2 (2 3.8 2 AJJLT Hyouji DRX %22V v 27 LT,
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| & *Python 361 Shell” - O X

File Edit Shell Debug Options Window Help

Python 3.6.1 [Anaconda 4.4.0 (B4-hit)| (default, May 11 2017, 13:25:24) [HSC v.1
900 64 bit (AMDE4)] on wind?

Type “copyrizht”, “credits” or “licensel)” for nore information.

I3

f: 2.9 b= 3.0 ath= 6.3

Ln:9 Colo

>>> RESTART
>>>

a= 2.5 b= 3.8 atb= 6.3

>>>

CEBMEE LTI BTNk E L,
ZABEREFES DT

from math import *
% JRBHITE L

from tkinter import *

from math import =*

def paint():
a = float(contentl.get())
b = float(content2.get())

print ua=u, a, "b=", b, lla+b="’ a+b

root = Tk()
£0
f1 = Frame(root)

canvas = Canvas(f0, width = 360, height=360)

Frame (root)

canvas.pack()

button = Button(fl, text=’Hyouji’, command=paint).pack(side = LEFT)
11 = Label(f1l, text=’a’).pack(side = LEFT)

contentl = StringVar()

tl = Entry(f1, textvariable=contentl).pack(side = LEFT)
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12 = Label(f1l, text=’b’).pack(side = LEFT)

content2 = StringVar()

t2 = Entry(f1, textvariable=content2).pack(side = LEFT)
£0.pack()

f1.pack()

root.mainloop()

UFInz#reLTrer I I V7 TRIERWTT,
ANINzal bDEzdLIZZEY 178041 FE2HIK X S5IT paint ZEEL T,

def paint():
a = float(contentl.get())
b = float(content2.get())
K 170/ (a+2%Db)
canvas.create_rectangle(0, 0, 360, 360, fill=’white’)
canvas.create_oval (180-K*a, 180-K*a, 180+K*a, 180+K*a, fill=’red’, width=3.0)
t =0.0
dt = pi/80
while t <= 2*pi*b :

x1 = 180+K*((a+b)*cos(t)-b*cos((a+b)*t/b))
y1 = 180-K*((a+b)*sin(t)-b*sin((a+b)*t/b))
x2 = 180+K*((a+b)*cos (t+dt)-b*cos((a+b)*(t+dt) /b))
y2 = 180-K*((a+b)*sin(t+dt)-b*sin((a+b)*(t+dt) /b))

canvas.create_line(xl, y1, x2, y2, fill=’blue’, width=3.0)
t =t + dt

2RO TT T T L

from tkinter import *

from math import *

def paint():
a = float(contentl.get())
b = float(content2.get())
K = 170/ (a+2%Db)
canvas.create_rectangle(0, 0, 360, 360, fill=’white’)
canvas.create_oval (180-K*a, 180-K*a, 180+K*a, 180+K*a, fill=’red’, width=3.0)
t =0.0
dt = pi/80
while t <= 2xpi*b :

x1 = 180+K*((a+b)*cos(t)-bxcos((a+b)*t/b))
y1 = 180-K*((a+b)*sin(t)-b*sin((a+b)*t/b))
x2 = 180+K*((a+b)*cos (t+dt)-b*cos((a+b)*(t+dt) /b))
y2 = 180-K*((a+b)*sin(t+dt)-b*sin((a+b)*(t+dt) /b))

canvas.create_line(xl, y1, x2, y2, fill=’blue’, width=3.0)
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t =t +dt

root = Tk()
f0
f1 = Frame(root)

canvas = Canvas(f0, width = 360, height=360)

canvas.pack()

Frame (root)

button = Button(f1l, text=’Hyouji’, command=paint).pack(side = LEFT)
11 = Label(fl, text=’a’).pack(side = LEFT)
contentl = StringVar()

tl = Entry(f1, textvariable=contentl).pack(side = LEFT)
12 = Label(f1l, text=’b’).pack(side = LEFT)
content2 = StringVar()
t2 = Entry(f1, textvariable=content2).pack(side = LEFT)
£0.pack()
f1.pack()
root.mainloop()
LD ET, EfiLlTa=5b=3,95
7 - O x

Hyouﬁ|ajs b4

LD EY, EffLTa=1,b=1&95&
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Hyouji ]a [ b ‘II

e £,
ETLTa=55b=25&35k

7 - O x

Hyouji ]aSS “bf2s

b9, fELCa=11.b=5&95L&
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Hyouji |a 11 ek |

L0 ET, A, EREEZEANTERESICLELARBBETCRWE S FL#IxEHA,
COMEHICHFET A=Y a vy TRSIZIE

import pygame

from math import *

pygame.init ()

black = (0,0,0)

white = (255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

blue = (0, 0, 255)

pi = 3.141592653
(700, 500)

size
screen = pygame.display.set_mode(size)
pi = atan(1.0)*4

done = False

clock = pygame.time.Clock()

theta = 0

K = 20

a=>5

b=2

while done == False:
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for event in pygame.event.get():
if event.type == pygame.QUIT:

done = True

screen.fill(white)

pygame.draw.ellipse(screen, green, [350-K*a, 250-K*a, 2*K*a, 2%K*a])
x = (int) (K*((a+b)*cos(theta)-b))

y = (int) (Kx((a+b)*sin(theta)+b))

pygame.draw.ellipse(screen, blue, [350+x,250-y, 2*Kxb, 2*K*b])

x1 = (int) (350+K* ((a+b) *cos(theta)-b*cos((a+b)*theta/b)))
y1 = (int) (250-K*((a+b)*sin(theta)-b*sin((a+b)*theta/b)))
x2 = (int) (350+K*((a+b) *cos(theta)+b*cos((a+b)*theta/b)))
y2 = (int) (250-K*((a+b)*sin(theta)+b*sin((a+b)*theta/b)))

pygame.draw.line(screen, black, [x1, y1l, [x2, y21, 2)
x1 = (int) (350+K*((a+b)*cos(theta)-b*cos((a+b)*theta/b+pi/2)))

y1 = (int) (250-K*((a+b)*sin(theta)-b*sin((at+b)*theta/b+pi/2)))
x2 = (int) (350+K*((a+b)*cos(theta)+b*cos((atb)*theta/b+pi/2)))
y2 = (int) (250-K*((a+b) *sin(theta)+b*sin((a+b)*theta/b+pi/2)))

pygame.draw.line(screen, black, [x1, y1l, [x2, y2], 2)

t =0
ox = (int) (350+K*((a+b)*cos(t)-b*xcos((a+b)*t/b)))
oy = (int) (250-K*((a+b)*sin(t)-b*sin((a+b)*t/b)))

while t <= theta:
nx = (int) (350+K*((a+b)*cos(t)-b*cos((a+b)*t/b)))
ny = (int) (250-K* ((a+b)*sin(t)-b*sin((a+b)*t/b)))

pygame.draw.line(screen, red, [ox, oyl, [nx, nyl, 2)

OX = nx
oy = ny
t += pi/100

theta += pi/25

if theta >= 2x%pixb:
theta = 0

pygame.display.flip()

clock.tick(5)

pygame.quit ()

Tk,
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£33 pygame window

LR—MREE : BREFROE LEEN a DB O ORAIEEZEA ba>b>0) DA C #*H O
ICHELANSED CER<EL,ZEE, AC LOR P OEBIAEZ S, 7L, KR P DlEL
HOAEIZ. A O & x BOEDHDEDTHR A £T 5,

HC &GS, BR OCHARTALZ I &L, ZOEXDHETEEE Q. B P DEE
 (x,y) £$2&. P OEHIE 0 #HENEHE LT

a—2>b

0

x = (a—b)cos@ + bcos aT_bH, y = (a—b)sinf — bsin
TRIND, COHIRE NARY14 704K &V, N RYA4 /04 RE#LSTOT S 4%
fEn,

Hyouji |a |?

LR— hERE - AR

r=a+ bcosf
TRINZHMIBE VIV Y WD, FIZ. a=b DEE, BAHERX
r=a(l+ cosf)

TRINDHIRE h—VFA R &V, YUY VERTTDLIIC, EOTOTSLEERE L,
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Hyouji |a |2

LR— MR :

a+b

ac:(a—i—b)cose—ccosa b¢9, y=(a+Db)sinh — csin 0

TRINZHREH< OIS L% FN,

L R— MR -

_ba

—b
x:(a—b)cos@-l—ccosa 0, y= (a—b)sin@—csina

TRINDHMRERHL TOV 5 LEEN,
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LAR—MERE: VY —Y 2 iRISENER ¢ 2T
x = Acos(at), y = Bsin(bt + 9)

TRINDHRTY, VY —Ya1liige< TRI S L% N,
LR—MRERE: 4 VR 2— MEHIRIZENERH ¢ 2F->T

x = a(cos(t) + tsin(t)), y = a(sin(t) — tcos(t))

TRINDHIETY, BYULEHET, 1 VAR 21— MREHL 7075 L% N,

BF: YT TO-KEDHEE

TryFLTa—HEET

20=0, 2p41 =22 +c EVWIWELRNTERIND 2, D’ n — oo THMLBWEER c DES
TT, INEHNTAEL &9,

fHU,

|2n| DB EHM K ZBAT-OFH UL HBIL X7,

nBHdNV—TEREBR OB URhro7z 2L £7,

ZN % Turtle Graphics T

from turtle import *

import time

def mb(c, K, LOOP):
z = 0.0 + 0.0%1j

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

return n
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def plot(x, y, n, LOOP):
s = hex(255-n)
s = s[2:]
if len(s) == 1:

s =’0" +s
cl="# +s + s + s
pencolor(cl)
puQ)
setpos(100*x, 100%y)
pdO
setpos (100*x+1, 100*y+1)

dx, dy = 0.01, 0.01
xmin, xmax = -1.8, 0.6
ymin, ymax = -1.0, 1.0
K=2.0

LOOP = 255

ht O

start_time = time.time()

X = xmin
while x < xmax:
y = ymin
while y < ymax:
c =x + y*1j
n = mb(c, K, LOOP)
plot(x, y, n, LOOP)
y +=dy
x += dx

end_time = time.time()

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

WS TSI ATEFTLUEURD, KDL THWYNIZRY EFATLEZL, 77T —
YarvblEoZT VD ULERATLR, 22T, 5~ ZOMBEIZHKRLTAEL £ 5,

Z4 751 — pylab & Python IZEAIN S VA= LEINTVWEFALS, 1 VZ—2 Y b T
pylab install Z#MER L. BALFT, HFETIVEAFELI DY EFHA, £TI7177V—
pylab Z{fi> T, SN2 £ TOEBDO DA EZPTRTAHAEL & 5,

import time

import pylab

def mb(x,y):

c = complex(x, y)
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z = complex (0.0, 0.0)
n=20
LOOP = 255

while (abs(z) < 3 and n < LOOP):
z = z**%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 =1

for i in range(0,len(y)):
for j in range(0,len(x)):
1.append(mb(x[j],y[i]))

pylab.hist(1l, bins = 30)
pylab.show()

EERITLET,

A Figure 1 — | >

a € > + Q

fit
R
i

25000

20000 A

15000 H

10000 A
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T T T
0 50 100 150 200 250

x=115.587 y=10282.9

EANIAER T, M AEASIXIFLAY 1 OFARCHTWE T, fEEMcE 2 ETOMHE
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BTt T5720IZE3 0ANDEHEZ/NS KT 2HEVRHD £7,

from tkinter import *
import math

import time

root = Tk()
canvas = Canvas(root, width = 500, height=400)
def mb(c, K, LOOP):
z = 0.0 + 0.0%1j
n=20
while (abs(z) < K and n < LOOP):
Z = zx%2 + C
n=n +1
return n
def plot(x, y, n):
gx = 200*x + 370
gy = -180*y + 200
if n <= 3:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’yellow’)
elif n <= 4:

canvas.create_line(gx, gy, gx+1, gy+l, fill = ’orange’)
elif n <= b:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’dark green’)
elif n <= 6:

canvas.create_line(gx, gy, gxt+l, gy+l, fill = ’cyan’)
elif n <= 7:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’dark gray’)
elif n <= 8:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’green’)

elif n < 9:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’chocolate’)

elif n < 10:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’coral’)
elif n < 12:

canvas.create_line(gx, gy, gx+1l, gy+1l, fill = ’blue’)
elif n < 14:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’red’)
elif n < 16:

canvas.create_line(gx, gy, gx+1l, gy+1l, fill = ’pink’)
elif n < 18:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’sky blue’)
elif n < 20:
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canvas.create_line(gx,
elif n < 25:
canvas.create_line(gx,
elif n < 30:
canvas.create_line(gx,
elif n < 250:
canvas.create_line(gx,
else:
canvas.create_line(gx,
dx, dy = 0.005, 0.005
xmin, xmax = -1.8, 0.6
ymin, ymax = -1.0, 1.0
K =23.0
LOOP = 255

start_time

time.time ()
X = xmin
while x < xmax:

y = ymin

while y < ymax:

c =x + y*x1j

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

x += dx

n

end_time = time.time()

gy

gy,

gy

gy,

gy

gx+l, gy+1,
gx+1l, gy+1,
gx+l, gy+1,
gx+1l, gy+1,
gx+l, gy+1,

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

canvas.pack()

root.mainloop()

EERITLET,
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200%x + 370
-180%y + 200

#gx
#gy

DEIIZ# DODVTWVWABITFIFIAVITT, EDTOTTLTRHIDEDIITH>TWEZI &%
BLUTWET,
T MMIRD LS £9,

from tkinter import *
import math

import time

root = Tk()

canvas = Canvas(root, width = 480, height=400)
sx , sy = 0.0, 0.0

def setsource(event):

global sx, sy
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sX (xmax-xmin) /480.0*event.x + xmin

sy
canvas.bind("<Button-1>", setsource)
tx, ty = 0.0, 0.0

def drawline(event):

ymax - (ymax-ymin)/400.0*event.y

global sx, sy, tx, ty
tx = (xmax-xmin)/480.0*event.x + xmin
ty = ymax - (ymax-ymin)/400.0%*event.y

gsx = 480/ (xmax-xmin)* (sx-xmin)

gsy = 400/ (ymax-ymin)* (ymax-sy)
gtx = 480/ (xmax-xmin)* (tx-xmin)
gty = 400/ (ymax-ymin)* (ymax-ty)

canvas.create_rectangle(gsx, gsy, gtx, gty)
canvas.bind("<Bi1-Motion>", drawline)
def redraw(event):
global sx, sy, tx, ty
global xmax, xmin, ymax, ymin
global dx, dy
tx = (xmax-xmin)/480.0*event.x + xmin
ty = ymax - (ymax-ymin)/400.0%*event.y
if tx < sx:
sx, tx = tx, sx
if ty < sy:
sy, ty = ty, sy
xmin, xmax = sx, tx
ymin, ymax = sy, ty
dx = (xmax-xmin)/480.0
dy = (ymax-ymin)/400.0
X = xmin
while x < xmax:
y = ymin

while y < ymax:

c =x + y*1j
n = mb(c, K, LOOP)
plot(x, y, n, LOOP)
y +=dy

x += dx

canvas.bind ("<ButtonRelease-1>", redraw)
def mb(c, K, LOOP):
z = 0.0 + 0.0%1j

n=20
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while (abs(z) < K and n < LOOP):

z = z**%2 + C
n=n +1

return n

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

#gx = 200*xx + 370
#gy = -180xy + 200

gx = 480/ (xmax-xmin)* (x-xmin)
gy = 400/ (ymax-ymin)* (ymax-y)
if n == LOOP:

canvas.create_line(gx,
elif n % 8 == O:
canvas.create_line(gx,
elif n % 8 ==
canvas.create_line(gx,
elif n ¥, 8 == 2:
canvas.create_line(gx,
elif n % 8 == 3:
canvas.create_line(gx,
elif n % 8 == 4:
canvas.create_line(gx,
elif n % 8 == 5:
canvas.create_line(gx,
elif n % 8 == 6:
canvas.create_line(gx,
elif n % 8 == T:

canvas.create_line(gx,

dx, dy = 0.005, 0.005
xmin, xmax = -1.8, 0.6

ymin, ymax = -1.0, 1.0

K =3.0
LOOP = 255
#start_time = time.time()
X = xmin
while x < xmax:
y = ymin
while y < ymax:
c =x + y*x1j
mb(c, K, LOOP)
plot(x, y, n, LOOP)
y +=dy
x += dx

n

gy

gy

gy

gy

gy

gy

gy,

gy

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gy+l,

gy+l,

gy+l,

gy+l,

gy+l,

gy+l,

gy+l,

gy+l,

gy+1,
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#end_time = time.time()
#print( "time = %f" % (end_time-start_time) )
canvas.pack()

root.mainloop()
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¥9., 2O&H>HTOU T LI Python3.6 THRITTEHIH, £/ Python2.7 TETLE
ARV WHZWTT,

from tkinter import *
=

from Tkinter import *
EEZBEITTY,

sx , sy = 0.0, 0.0

def setsource(event):
global sx, sy
sx = (xmax-xmin)/480.0*event.x + xmin
sy = ymax - (ymax-ymin)/400.0%event.y

canvas.bind ("<Button-1>", setsource)

DT, FYUNALETEYTARR Y PHINZRONHE 7075 I 7L TWET, global
B sx & sy ICERTARR Y PHINREDOREE A2y N LU TWET,

tx, ty = 0.0, 0.0

def drawline(event):
global sx, sy, tx, ty
tx = (xmax-xmin)/480.0%event.x + xmin
ty = ymax - (ymax-ymin)/400.0*event.y

gsx = 480/ (xmax-xmin) * (sx-xmin)

gsy = 400/ (ymax-ymin)*(ymax-sy)
gtx = 480/ (xmax-xmin)* (tx-xmin)
gty = 400/ (ymax-ymin)*(ymax-ty)

canvas.create_rectangle(gsx, gsy, gtx, gty)

canvas.bind("<Bi1-Motion>", drawline)

DERD T, FYUNAETERZ VP ULNSLEY D AZEHNLUEKONEEZ 70 sS55I 70T
WE T, global B tx & ty IV ADREEEZ Y M LUT, (sx,sy) & (tx, ty) ZADOMEEL 3
LZEREZHIVTCVWET, ZHEZ—COEE I IZEENnEd,

def redraw(event):
global sx, sy, tx, ty
global xmax, xmin, ymax, ymin
global dx, dy
tx
ty
if tx < sx:

(xmax-xmin) /480.0*event.x + xmin

ymax - (ymax-ymin)/400.0*event.y

sx, tx = tx, sx
if ty < sy:
sy, ty

ty, sy
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xmin, xmax = sx, tx
ymin, ymax = sy, ty
dx = (xmax-xmin)/480.0
dy = (ymax-ymin)/400.0
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

canvas.bind ("<ButtonRelease-1>", redraw)

DEHT, FY UNALETERZVEZMHUTEFDRZ V2B LUZROWMEE a5 307 0Tw
F9, FYUNRALETESYTARZ VPHENZOMERE L ZORE V2B UZROEESZ $ 212
W NE@PHZFE L, LA dx & dy 2FEHE L, BREZ2HEELTHVET, OS5 O
IR 0 £9, ZAMBFHEBLRDTERLEZ DS, A1 7D C++ Z2HERL T
7ZE\W, Python D& %A Y X —7) X —13EHEGGHEZ I &5 & 25 UTH EEWEEICRIER
UCTETT L0 1 ZITHARZ LD 00 £, —IICIE, EOFIED & 5 2+ 5
FHARENZ RO P1E 787 T Lk, Python & FRIZTO I II VI TEHDT, Tuh &
1 7% Python TIED., EFL Worzs, C++ TEHKZENIZDVNTT,

RYTNTO—EELBZEDIZTa) TEEVH D ET, Va ) TEAIX HE2IRBE f(2) =
22+ 0 2EHL., B C =a+bi 2ED, HEFH EOZ MWK 2,01 = f(z,) IT& > T
I B0, T B2 HEL T, DORMEE & RS EZ RR L2 DTH S, FKHEHBIZDOWT
X, BHOESI TREAEEEZD, ZI2TH, T IIVITHLEFROEISIIZLET,

|2n| D3 BEM K &A= 5 FHL 72 L 1T L £ 5,

nBHBENV—T EREBAZSFM UL o722 WL ET,

Tag 7 LOFNTIRD L S5127 b £7,

from tkinter import *

import math

root = Tk()
f0
f1 = Frame(root)

canvas = Canvas(f0, width = 400, height=400)

Frame (root)

a=-0.3

b =-0.63

K = 3.0

LOOP = 255

C = complex(0.0, 0.0)
xmin, xmax = -2.0, 2.0
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ymin, ymax = -2.0, 2.0
def paint():
global C, xmin, xmax, ymin, ymax
float(contentl.get())
float (content2.get())

a
b
C = complex(a, b)

dx, dy = 0.01, 0.01

xmin, xmax = -2.0, 2.0

ymin, ymax = -2.0, 2.0

X = xmin
while x < xmax:
y = ymin
while y < ymax:
z = complex(x, y)
n = julia(z, K, LOOP)
plot(x, y, n, LOOP)
y +=dy
x += dx

button = Button(fl, text=’PAINT’, command=paint).pack(side=LEFT)
11 = Label(f1l, text=’a’).pack(side=LEFT)

contentl = StringVar()

tl = Entry(f1, textvariable=contentl).pack(side=LEFT)

12 = Label(f1l, text=’b’).pack(side=LEFT)

content2 = StringVar()

t2 = Entry(f1, textvariable=content2).pack(side=LEFT)

£0.pack()

f1.pack()

sx , sy = 0.0, 0.0
def setsource(event):
global sx, sy
sx = (xmax-xmin)/400.0*event.x + xmin
sy = ymax - (ymax-ymin)/400.0*event.y
canvas.bind ("<Button-1>", setsource)
tx, ty = 0.0, 0.0
def drawline(event):
global sx, sy, tx, ty
tx = (xmax-xmin)/400.0%event.x + xmin
ty = ymax - (ymax-ymin)/400.0%event.y
gsx = 400/ (xmax-xmin) * (sx-xmin)

gsy = 400/ (ymax-ymin)* (ymax-sy)
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gtx = 400/ (xmax-xmin)* (tx-xmin)
gty

canvas.create_rectangle(gsx, gsy, gtx, gty)

400/ (ymax-ymin) * (ymax-ty)

canvas.bind("<Bi1-Motion>", drawline)
def redraw(event):
global sx, sy, tx, ty
global xmax, xmin, ymax, ymin
global dx, dy
tx = (xmax-xmin)/400.0*event.x + xmin
ty = ymax - (ymax-ymin)/400.0*event.y
if tx < sx:
sx, tx = tx, sx
if ty < sy:
sy, ty = ty, sy
sx, tx

Xxmin, xmax
ymin, ymax = sy, ty
dx = (xmax-xmin)/400.0
dy = (ymax-ymin)/400.0
X = xmin
while x < xmax:
y = ymin
while y < ymax:
z = complex(x, y)
julia(z, K, LOOP)
plot(x, y, n, LOOP)
y +=dy
x += dx

n

canvas.bind ("<ButtonRelease-1>", redraw)

def julia(z, K, LOOP):
global C
n=20
while (abs(z) < K and n < LOOP):
z = zx*x2 + C
n=mn +1
return n
def plot(x, y, n, LOOP):

gx = 400/ (xmax-xmin)* (x-xmin)
gy = 400/ (ymax-ymin) * (ymax-y)
if n == LOOP:

canvas.create_line(gx, gy, gx+l, gy+l, fill = ’black’)
elif n % 8 == 0:
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canvas.create
elif n %, 8 == 1:
canvas.create
elif n % 8 == 2:
canvas.create
elif n % 8 == 3:
canvas.create
elif n % 8 == 4:
canvas.create
elif n ), 8 == &:
canvas.create
elif n % 8 == 6:
canvas.create
elif n % 8 == 7:

canvas.create

contentl.set(’%.3f’
content2.set(’%.3f’
canvas.pack()

root.mainloop()
ZZT

contentl.set(’%.3f’
content2.set (’%.3f’

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

_line(gx, gy,

% (0.318))
% (0.043))

% (0.318))
% (0.043))

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gx+1,

gy+l,

gy+1,

gy+l,

gy+1,

gy+l,

gy+l,

gy+l,

gy+l,

fill
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£ill
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£ill

£ill

£i1l

fill
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PAINMT |E| 0.218

D&, BELZEHDAIALTHELEY, 2OTO0554L% Python3.6 THEITTEX
IH. £ Python2.7 TEFTLEAPVVHATZWTT,

BETIERRBUCL D TEIDESAVRICARYET, 1 VF—Fy MIFTVa2)TEEDELVL
RO/ SAEBE>TVWEITH, EDLIRERFEEY bdhiE, EO&5REERHET %0 FIE
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MYEEA, YTV TO—KELERDPHIH-WVWTT, £/ LD f(2) =22+ C DA
BICLTHZHBEL TWAALWVWET, BOTHARTWBIWVWBH L THTLEEL,
REIC. BHOARAOBEMRLTAHAEL LD, TITIEBELAA T—FZEFVET, 44
S—ETORESHEREHD AER

dy

i = f(z,y)

ICx LT, #e=

{ Tit1 = T; + Ax

Yir1 =Y + f(@i,9:) Az

%@i‘i\ *)]RE{IE ((E(],y()) bfﬁiiﬂti\ "IE)% ($1,y1),(£U27y2),(1}3,y3),"' 75“5;%3550)—6\ %;hf’:D
HREA CHREREREITIEVWTT, AT LFEBEET

from tkinter import *

from math import *

def f(x,y):

return cos(x)-y*sin(x)

root = Tk()
canvas = Canvas(root, width = 360, height=360)

canvas.pack()

sy = -10
for sy in range(-10,10):
x0 =0
yo = sy
deltax = 0.1
while 10%*x0 < 360:
x0 + deltax
y = y0 + £(x0, yO)*deltax
canvas.create_line(180+10%x0, 180-10*y0,180+10*x, 180-10%*y)

X

x0 = x

yo =y
x0 =0
yo = sy

while 10*%x0 > -360:
x = x0 - deltax
y = y0 - £(x0, yO)*deltax
canvas.create_line(180+10%x0, 180-10*y0,180+10*x, 180-10%*y)
x0 = x

o =y
root.mainloop()
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DESBHDT,

F - O e

o

i3 sns

DEDBREHENTINEY, FHEZE (0,-10),(0,-9),(0,-8),---,(0,9) EELLARAS, &
Mo HERX

dy .

T cos(z) — ysin(x)

DREMIREFEVTUVET,
B f(x,y) Z2FERERICEAT, BLEIDOTHNIERVWTT, Python 2.7 Tl

from Tkinter import *

& tkinter Z# AXZEICTRIXVWWTT,
Ho C AR ERECICIE. W - v 9EDNHYET, HERIL VY - 7y YKITEM

PHERN .
Yy _
dr f(x,y)

o LT, #b

{337:+1 =Z; —|—A’E

Az
Yit1 = Yi + %(kl + 2ko + 2k3 + ka)

K
K
A

k1 = f(@i,y:)

Ax Ax

ky = f(x; + 7’%‘ + 7k1)
Az Az

ks = f(x: + Vit 77412)

ks = f(z; + Az, y; + Azxks)
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from tkinter import *

from math import *

def f(x,y):

return cos(x)-y*sin(x)

root = Tk()
canvas = Canvas(root, width = 360, height=360)

canvas.pack()

sy = -10
for sy in range(-10,10):
x0 =0
yo = sy
deltax = 0.1
while 10*x0 < 360:

x = x0 + deltax

k1 = £(x0, y0)

k2 = f(x0O+deltax/2, yO+deltaxxkl/2)
k3 = f(xO+deltax/2, yO+deltaxx*k2/2)
k4 = f(xO+deltax, yO+deltax*k3)

y = yO + (k1+2xk2+2*k3+k4)*deltax/6
canvas.create_line(180+10*x0, 180-10%y0,180+10*x, 180-10%y)

x0 = x

yo =y
x0 =0
yo = sy

while 10*x0 > -360:

x = x0 - deltax

k1 = £(x0, yO0)
k2 = f(x0-deltax/2, yO-deltaxxk1/2)
k3 = f(x0-deltax/2, yO-deltaxx*k2/2)

k4 = f(x0-deltax, yO-deltax*k3)

y = yO - (k1+2xk2+2*k3+k4)*deltax/6
canvas.create_line(180+10*x0, 180-10%y0,180+10*x, 180-10%y)
x0 = x

yo =y

root.mainloop()

D7AYT S LT
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from tkinter import *

from math import *

root = Tk()

canvas = Canvas(root, width = 360, height=360)
canvas.pack()

t0 =0
u0 = 0
yo = 10

delta_t = 0.1
while 10%t0 < 360:
t = t0 + delta_t
u =u0 - yO * delta_t
y = y0 + u0 * delta_t
canvas.create_line(180+10*t0, 180-10%y0,180+10*t, 180-10%y)

t0 = t

u0 = u

yo =y
t0 =0

88




u0 = 0
y0 = 10
while 10*t0 > -360:
t = t0 - delta_t
u = u0 + yO * delta_t
y = y0 - u0 * delta_t
canvas.create_line(180+10*t0, 180-10*y0,180+10*t, 180-10%y)

t0 = t
u0 = u
yo =y

root.mainloop()

OFATILTEZ LN, WHE (to = 0,us = 0,y0 = 10) OFRHIRIE

F - O e

DEDBREEHEHEET, —MARIT y = Acos(t) + Bsin(t) TENH, T4 F—ETIIRENED K
EWTY, 6o & ERBMBEROIRL WEHTIE, LV T - Vv 8REEVET, LV T - Vv 8k
DFTOYTZ L&

from tkinter import *

from math import *

root = Tk()

canvas = Canvas(root, width = 360, height=360)
canvas.pack()

t0 =0
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u0 = 0

y0 = 10

delta_t = 0.1

while 10%t0 < 360:
k1 uO*xdelta_t
11 = -yOxdelta_t
k2 = (u0+11/2.0)*delta_t
12 = -(y0+k1/2.0)*delta_t
k3 = (u0+12/2.0)*delta_t
13 = -(y0+k2/2.0)*delta_t
k4 = (u0+13)*delta_t
14 = -(yO+k3)*delta_t

k = (k1+2.0%(k2+k3)+k4) /6.0
1 = (11+2.0%(12+13)+14)/6.0
t = t0 + delta_t
u=u0 +1
y=y0 +k
canvas.create_line(180+10*t0, 180-10*y0,180+10*t, 180-10%y)
t0 =t
ud = u
yo =y

t0 =0

u0d = 0

y0 = 10

delta_t = 0.1

while 10%t0 > -360:
k1 -ulOxdelta_t
11 = yOxdelta_t
k2 = -(u0+11/2.0)*delta_t
12 = (yO+k1/2.0)*delta_t
k3 = -(u0+12/2.0)*delta_t
13 = (y0+k2/2.0)*delta_t
k4 = -(u0+13)*delta_t
14 = (yO+k3)*delta_t
k = (k1+2.0%(k2+k3)+k4)/6.0
1 (11+2.0%(12+13)+14)/6.0
t = t0 - delta_t

u=1u0 +1

y=y0 +k

canvas.create_line(180+10*t0, 180-10%y0,180+10*t, 180-10%y)
t0 =t

ud = u

yo =y
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root.mainloop()

DEDITIRY, FERIZ
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