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any program you might want to write

objects

functions and
modules

graphics, sound, and image I/0

arrays
conditionals and Toops b & )50 20l
Math / Cop W)
primitive data types assignment statements
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import sys

import random % python randomseq.py 4
0.9320744627218469

n = int(sys.argv[1]) 0.4279508713950715
0.0899461507116099

for i 1in range(n): 0.6579792663546435

print(random.random())
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python randomseq.py| 4

0.9320744627218469 Gl Cslin 1,5 sl 60949 3l (oS olaws 8l o sl O
0.4279508713950715 . )

oo o0law! BB by cog 4 oLy Slows ol E
0.0899461507116099 = FE lacsgyg ok olaai sl
0.6579792663546435 Aol p gl l gg i 5l o el 4y (604,59 yolo O

% python addints.py 4 ‘ .
10 20 30 40 Dol oo 8Ly Jlaw § oy G,k 5l 6,8 i jsb 4 O

sum is 100 Ll [zl J g0 aeli g aS Slej cdalip as (609,9 oyolo O
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Programming
in Python

&b R
stdio.isEmpty() ol TPU bl il 5389 (59,9 15 s> Sluisa S
stdio.readInt() TNt g9 1 lain  uilsh
stdio.readrFloat() float gy ;1 luis g ulsh
stdio.readBool () boo1 ¢y ;1 lsin L euilsh
stdio.readstring() String gy ;1 luie L uls
stdio.hasNextLine() sy 5989 5 5bwl ($39,9 55 55 L LT
stdio.readLine() didr) <90 6 T @Iy o s I 1 6 pilasdl polis ¢ plsh
stdio.readall1(Q) dids, <90 & T @l o s ;] 8 p5leadl wolie () plsh
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type code typical literal sample converted string values
format string for output

int d 512 ‘%14d’ ‘ 512°
‘%-14d’ ‘512 ‘
‘%14 .2f’ ‘ 1595.17°
float f 1595.1680010754388 ‘%. 71’ “1595.1680011°
e ‘%14 .4e’ ‘ 1.5952e+03’
‘%14s’ ‘ Hello, world’
String S ‘Hello, world’ ‘%-14s’ ‘Hello, world
%-14.5s’ ‘Hello ‘

>>> import math

>>> print('pli is approximately %.2f' Smath.pi)
pi 1s approximately 3.14

>>>
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import sys @l b ($>9,9
import stdio \ /
% python addints.py jw
n = int(sys.argv[1]) 10
20
total = 0 30 o/l 59,9 WL
for i in range(n): 40
total += stdio.readInt() Sum is 100

print(‘Sum is %s’ %total) /1l posh Ol
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import sys

import stdio

n = int(sys.argv[1])
% python addints.py 4

0 10 20 30 40
Sum is 100

total =

for i in range(n):
total += stdio.readInt()

print(‘Sum is %s’ %total)
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import stdio, random

RANGE = 1000000

secret = random.randrange(l, RANGE + 1)

print(‘Guess a number between 1 and %d’ %RANGE)

guess = 0

while guess != secret:
print(‘what is your guess?’, end=‘ *)
guess = stdio.readInt()

if guess < secret: print(‘Too low’)
elif guess > secret: print(‘Too high’)

else print(‘You win!’)

% python twentyquestions.py

Guess a number between 1 and 1000000
What is your guess? 500000

Too low

What is your guess? 750000

Too high

What is your guess? 625000

Too high

What is your guess? 501686
You win!
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import stdio

total = 0.0
count =
% python average.py
. : : 10.0 5.0 6.0
while not stdio.isEmpty(): 30 7.0 32.0
value = stdio.readFloat() <ctrl-z>
Average 1is 10.50
total += value

count += 1 <ctr1—¢>%w6Q

print(‘Average is %.2f’" % (total / count))
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import sys

import random
n = int(sys.argv[1])

for i in range(n):

print(random.random())

s/ Wbl p9/d ;5 QT b 9 S5WT s xSy g

randomseq

data.txt

Y

standard output ——= é

% python randomseq.py 1000 > data. txt

\

>/ bl (B9 pnn puii
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data.txt

A

—_—

standard input

Y

average
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3

randomseq data.txt

N

> standard output [—> standard input

Y

average

% python randomseq.py 1000000 > data.txt

% python average.py < data.txt
0.5002071875644842
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3

randomseq

> standard output > standard input

Y

average

randomseq wly pe/b @ytw 9

average wly ¢ (sy9,9 Glgie \

% python randomseq.py 1000000\| python average.py
0.4997970473016028

o\°

python randomseq.py 1000000 | python average.py
0.5002071875644842
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randomseq
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3

Y

standard output

Y

standard input

o\°

O O O O O o o o o

python randomseq.py 9 | sort

.19349705468566114
.19913632461426878
.2548930267381452
.438576726344272
.5662068930742593
.6240702774550413
.7056219487952354
.9140872908136548
.950131428032779

sort
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randomseq

Y

standard output

Y

standard input

more

% python randomseq.py 1000 | more

3
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&b NHESWIY Programming
stddraw.point(x, y) (X, ¥) i3 L oy kel
stddraw.1line(x0, y0, x1, yl) (x1, y1) 4 (X0, YO) ;i &bl i s
stddraw.show() s > bl 6y sy Glalad 9 Gsajms Por 51 @op o
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import stddraw

import math
t = math.sqrt(3.0) / 2.0

stddraw.1ine(0.0, 0.0, 1.0, 0.0)
stddraw.line(1.0, 0.0, 0.5, t)
stddraw.1ine(0.5, t, 0.0, 0.0)
stddraw.point(0.5, t/3.0)

stdraw.show()

% python triangle.py

(%, 2V3)

(0,0) (1,0)
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Command Prompt

C:\Users\Razavi>pip install pygame
Collecting pygame

Using cached https://files.pythonhosted.org/packages/b0/30/4df62b0eb0£f09%a
8adlc329ff5479b3b115e8dce25475£d0c2£73cb79%90aad/pygame-1.9.4-cp37-cp37m-win3

2.whl

Installing collected packages: pygame
Successfully installed pygame-1.9.4

C:\Users\Razavi>
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Available Packages X

Q- pygamel I OOL&:M‘ .‘QBQ L)i’9) D
S pesciption XCELOW )\

PygameGUILib : (rtantre
| Python Game Development

SimpleGUICS2Pygame

izi-pygame Version ﬁ)l%LSL% )é

kutils4pygame 1.9.4
pygame-anisprite Author
pygame-assets Pete Shinners, Rene Dudfield, Marcus von Appen, Bob Pendleton, others...

pygame-engine

pygame-menu mailto:pygame@seul.org
| https:/iwww pygame.org
pygame-music-grid
pygame-plot :
2] Specify version v
pygame-spritesheet
pygame.snake :[] options

[ Install Package ] ‘ Manage Repositories
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stddraw.setCanvasSize(w, h) (O Ul N g W 5,50k 0, 50a)

(X0, X1) 4 X om0 ulian il - W -
stddraw.setXsacle(x0, x1) (L4 ol X1 Goé0i Jaio 50 6 il XO (b5 isia) (x1,y1D)
(YO, Y1) ¢y s ulin o
stddraw.setyYsacle(y0O, yl) (L0 YL G Jain 50 b plp YO God0ke i) >
_ © s 4 @f caunlid pubi
stddraw.setPenRadius(r) (0.005 0 ol I' (oS0 ais) (x0,y0) il
- AV AV &/
C b, 4 o, i > aitl (o7 o108

stddraw.setPenColor(c) D
(sbw b plpy 8 U,y 02 ity /1 420)
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import stdio, stddraw

X0 = stdio.readFloat()
y0 = stdio.readFloat()
x1 = stdio.readFloat()
yl = stdio.readFloat()

eolgidn (9 plgh
Ck-

stddraw.setXscale(x0, x1)

wlien i

stddraw.setyYscale(y0, yl)

while not stdio.iseEmpty(Q):

X = stdio.readFloat()
y = stdio.readFloat()

stddraw.point(x, y)

stdraw.show()

w9 QMg
i

(>osly eaw)d
N

$ more usa.txt

c#&oqgc;mﬂm

0669905.0 247205.0 1244962.0 490000.0

1097038.8890 245552.7780
1103961.1110 247133.3330
1104677.7780 247205.5560

bl Uy
(ppi I1V,049)

% python plotfilter.py < usa.txt
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import sys, math, stddraw

n = int(sys.argv[1l])
x, y =[], [] n =20 n =200

for i in range(n + 1):

X += [math.pi * 1 / n]

y += [math.sin(4*x[1]) + math.sin(20*x[1])] //\\\“///\\\h/
stddraw.setXscale(0, math.pi)

stddraw.setYscale(-2.0, 2.0)

= sin4x + sin 20x, Vx € |0,
for i in range(n): Y [0,7]

stddraw. Tine(x[1], y[i], x[1+1], y[i1+1])

stdraw. show
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import sys, random, stddraw

n = int(sys.argv[1l])

cx = [0.0, 1.0. 0.500]
cy = [0.0, 0.0, 0.866]
X, y=0,0

for i in range(n):
r = random.randrange(0, 3)
X = (x + cx[r]) / 2.0
y =y + cylrl) / 2.0
stddraw.point(x, y)

% python chaos.py 10000

stdraw.show()
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% python chaos.py 10000
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2% .50 .27y

15% -.14x + .26y + .57 25X + .22y - .04
13% 17x - .21y + .41 .22x + .18y + .09
70% .78x + .03y + .11 -.03x + .74y + .27

ngfsol.od..aumlao)l.s)d Lg).a&d.}ul.u.ul?r.p u.w.»).: L]

Qwsfsol,oc\.aul.awbbo o)l.g)d 6)4?6\9-6_,@.*.'0044*»)4 []
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calizes aelgd 5l oolizwl b wabl (63 slsul . Sl 0 0 5o O

40% .31x - .53y + .89  -.46x - .29y + 1.04
: 15% .31x - .08y + .22 .15x - .45y + 0.34
5% 45% .55y + .01 .69x - .20y + 0.38

Qd..sgftsol..ocbumlao)b)d Lg)a&d.}ul.u»l?u L)'“‘”")" L]

A% 8 wsfgo Lo 4 ul.u.ubu o)l.g)d S = 6\.> pot.u.'o L ]
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stddraw.circle(x, y, r) rets gy (X, Y) ﬂfﬂf%’)dz/ﬁwﬂ

stddraw.square(x, y, r) 2r sl o (X, Y) /'Jfﬂfeﬂdz/(w/f
stddraw.rectangle(x, y, w, h) (X, YD) wutcaaidsh 5 Wkl b Jdtus i X,y

stddraw.polygon(x, y) Y9X4<’/wa>/dwwoﬂ¢ﬁ%dffwﬁ

: : Fetive (X, Y) Jow peuly A s

stddraw.filledCircle(x, y, r) g s LA AR ;
stddraw.filledSquare(x, y, r) 2r gl 3 (X, y) ﬂ?@dé{/‘u‘ﬂ/ﬁﬁ‘”/f / r
stddraw.filledPolygon(x, Yy) Y 5 X )T 55 3 Juos & g 2 K e (x,y)
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OS5 ey [y R0y A0

(rx, ry)

(-1, -1)

S e gl O
el (v, vY) ol cepw g (PX, 1Y) o6 lils g3 O

VX = -VX

7: S e |y Sy ool b 8y95 2 D jge 0 D

<
oo \/
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| import stddraw ——

RADIUS, DT = 0.05, 15.0

stddraw.setXscale(-1.0, +1.0) % python bouncingball.py
stddraw.setYscale(-1.0, +1.0)

rx, ry = .480, .860

vx, vy = .015, .023

while True:
if abs(rx + vx) + RADIUS > 1.0: vx = -vx
if abs(ry + vy) + RADIUS > 1.0: vy = -vy

rx += vX )
ry += vy oy ol G, j9, 4
stddraw.clear(stddraw.GRAY) dyﬂygc»ﬂﬂJé
stddraw.filledCircle(rx, ry, RADIUS) T Y

stddraw.show(DT)
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3lgeals 18 6,5 6,65 plo o l, .Jpg L .png L .gif LS-L@A;W J b Gpeas bSO pslar O
AS oolaiwl ol ey gl stddraw.picture() gews

DS soletwl ] s ¢l stdaudio.play O

DS

S oolaiwl py exws jlstddraw. filledCircle() s> O

stddraw.picture(’earth.gif’, rx, ry)
S ABlol alpaly p3 oS oSS O

stdaudio.play('boing.wav’)
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% python deluxebouncingball.py
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% python collisionsystem.py 100

® * * .
® . ® ® 8
®
[ ] .o L '.:.' °
. ®
% ®e * . )
[ ] e ® o
l.. o . o .
o * o °
'.. ° o .
* o . e .
% ®e o ® o ...
°
. .." o® o .
[ 3 [ ] ® [ ]
® . o- e o° * '.
. L
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_f 5
dt
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% python nbody.py 157788000.0 25000.0 < planets.txt
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