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in Python

An Interdisciplinary Approach
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any program you might want fo write

objects
functions and modules
graphics, sound, and image I/0
arrays
conditionals and loops

Math Text I/0

primitive data types assighment statements
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type set of values common operators sample literals
int integers + - % J/ % ** 99 12 2147483647
float floating point numbers + - % ) K% 3.14 2.5 6.022e23
bool true-false values and or not True False
str sequence of characters + ‘AB’ ‘Hello’ ‘2.5’

o o3l + 0olo = el y
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a = 1234
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a b C
a = 1234 1234
b =99 99
c=a+b 1333
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a = 1234 a |[F—(230)

b = 99 b |[e—— 99 )
a || e >~ 1234 )

c=a+b C *— 1333

i

a || 1234
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values sequence of characters
e v an .
typical ‘ , oy (L T aylw] Jas & o] U (slss )| pire
X Hello, world
literals
: , ‘12347 + * + ¢ + ’99’
operation concatenation A
operator + I Fins I
4 4
expression value
‘Hi, ‘ + ‘Bob’ ‘Hi, Bob’
B sl /6 sl
‘11 + (1 2 1 + il’ ll 2 1, /\ /\
1 ) 1 1 ) )
“1234” + ¢ + ¢ + ’99’ 1234 + 99’ 1234° "+ '\7‘ + 99
‘1234’ + 99’ ©123499’°

s U
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rulerl = ‘1’

ruler2 = rulerl + “ 2 ’ + rulerl
ruler3 = ruler2 + “ 3 ’ + ruler2
rulerd = ruler3 + “ 4 ’ + rulers3
print(rulerl) ‘\\\\
print(ruler2) i, Jual
print(ruler3)

print(ruler4)

— —
) —
— —
DN —
— —
=

i

DN —

1RQA — (5618) pol saw - — slosls glg3) - 9ok b giasby



€05 Ja3

R .,
9y Sldes Gl all, @ olael Los O

print(str(a) + “ + “ + str(b) + “ = ° + str(a + b))
1234 + 99 = 1333

$99,9 Sldes (gl p ool & s, Lo O
int(‘1234’)

float(‘3.14°)
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import sys

print(‘Hi, + sys.argv[l] + “.7)
print(‘How are you?‘ )

sys.argv[0] sys.argv[1l]
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import sys

a = int(sys.argv[1l])
b = int(sys.argv[2])
print(str(a) + “ + “ + str(b) + * = ° + str(a + b))

% python userargument2.py 1234 99
1234 + 99 = 1333
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values
typical literals
operations
operators

sign

+_

add

+

1234
subtract

L@r@.u)gi]‘ uLu LS‘)J d..&.o Yo dde Lg‘od‘o &94 O

integers
99 -99 0 1000000
multiply division remainder power

// %
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expression value comment
5 + 3 8 &
5 -3 2 B2 45
5 % 3 15 <y
5 // 3 1 (L] Ceand 55) o
5 % 3 2 osilo.8ly
5 %% 3 125 ol oles
1//0 - Ll by slas
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import sys

a = int(sys.argv[1]) % python intops.py 1234 99
b = int(sys.argv[2]) 1234 + 99 = 1333
1234 - 99 = 1135
total = a + b 1234 * 99 = 122166
diff =a -b 1234 // 99 = 12
prod =a * b 1234 % 99 = 46
quot =a // b 1234 ** 99 = @, KVl
rem =a
exp _ o oee | 1234 = 12 * 99 + 46
print(str(a) + “ + ° + str(b) + * = ° + str(total))
print(str(a) + “ - “ + str(b) + * = ° 4+ str(diff))
print(str(a) + “ * ° 4+ str(b) + “ = ° + str(prod))
print(str(a) + “ // ° + str(b) + “ = ° + str(quot))
print(str(a) + “ % “ + str(b) + * = ° + str(rem))
print(str(a) + ° ** ° 4+ str(b) + “ = ° + str(exp)) QA — c50s0y 30 s — — slosls €103 — GoTls b gl
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values
typical literals
operations
operators

real numbers
3.14159 6.022e23 -3.0 1.4142135623730951

add subtract multiply division exponentiation

+

ala
—_— ”"
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import sys

a = float(sys.argv[1]) % python floatops.py 123.456 78.9
b = float(sys.argv[2]) 123.456 + 78.9 = 202.356
123.456 - 78.9 = 44,556
total = a + b 123.456 * 78.9 = 9740.6784
diff =a -b 123.456 // 78.9 = 1.5647148289
prod =a * b 123.456 ** 78.9 = 1.04788279167e165
quot =a // b
exp =a **b
print(str(a) + “ + ° + str(b) + ° = ° + str(total))
print(str(a) + “ - “ + str(b) + * = ° 4+ str(diff))
print(str(a) + “ * ° + str(b) + * = ° 4+ str(prod))
print(str(a) + “ // “ + str(b) + * = ° + str(quot))
print(str(a) + ° ** ° 4+ str(b) + “ = ° + str(exp))
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import sys

import math $ python quadratic.py -3.0 2.0
b = float(sys.argv[1]) Zcl
' 1.0 x2-3x+2=0
c = float(sys.argv[2])
discriminant = b*b - 4.0%*c % python quadratic.py -1.0 -1.0
d = math.sqrt(d'iscr'im'inant) 1.61803398874980905
~0.6180339887498949 x¢-x-1=0

print((-b + d) / 2.0)
print((-b - d) / 2.0)

% python quadratic.py 1.0 1.0

ValueError: math domain error

x2+x+1=0
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import math

dirf(math) LailbulsS 5,50 ,0 adgl Sledbl cunS jelate 4 vt s jgiwd SO

[' doc

' loader ',

el math abuls o
' spec_ ', . . .
:acosl'],' (50['»’») Jg‘m 63‘9.’ n

'asin',

'asinh' LS;L*’)Q‘? 5 M)Lij n
'atan’, L5~;|| @‘93 m|

'atan2',
'atanh',
'ceil',
'copysign',
'cos',

'cosh',
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values true or false
literals True False
operations |and or not
operators and or not
a not a a b a and b aorb
False True False False False False
True False False True False True
True False False True
True True True True
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op meaning true false
== equal 2 == 2 ==

= not equal 3 1= 2 2 =2
< less than 2 < 13 2 < 2
<= less than or equal 2 <= 2 3 <= 2
> greater than 13 > 2 2 > 13
>= greater than or equal 3 >= 2 2 >= 3
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import sys

o

% python leapyear.py 2016

year = int(sys.argv[1]) True

s ] eap_year = (year o == 0) °;aIl>3S(:hon leapyear.py 1900

is_leap_year = is_leap_year and (year % 100 != 0)

1s_leap_year = is_leap_year or (year % 400 == 0) s python leapyear.py 2000
True

print(is_leap_year)
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print() str() int() float() abs () max () min()

5 ikl algs O

o=l o astinl sl Jezlo jo ool iy yas é:‘y O
O3S e import |y Jexbe ol 4 slask o o 8 solacn! L O

math.sqrt()  math.log() math.exp() math.sin(Q)

random. random() random. randrange(x, Vy) random.randint()
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stdio.write() stdio.writeln()

stddraw.point() stddraw.T1ne()

Auled oolaiwl g o |y g5 5L 0,90 aulgl AigSs 8,5 wales ol e fad o O
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function call description
str(x) dib, 4 X b Jors
int(x) LD & 'J{/‘{ X s linel ype b <io, Jpr
float(x) s el e q{/chW)MQ@Z/ o
round(x) X 18 4 st 308 15y
(B os>) o g9 Lo O
x =10 / 4.0 >9f"~<,»duy"cs/&i"w'wda/d{/lffyﬁa/w‘t{h@ww
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Command Prompt - python

Microsoft Windows [Version 10.0.17134.590]
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\Razavi>python
Python 3.7.2 (tags/v3.7.2:9a3ffc0492, Dec 23 2018, 22:20:52) [MSC v.1916 32
bit (Intel)] on win32

"copyright", "credits" or "license" for more information.
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&8 Command Prompt - python — O x
>>> 1mport math

>>> math.sqrt (2)

1.4142135623730951

>>> math.e

2.718281828459045

>>> help (math)

Help on built-in module math:

DESCRIPTION
This module is always available. It provides access to the
mathematical functions defined by the C standard.
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