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What is a Function?
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>>> type(32)
<class 'int'>
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What is a Function? | 2]
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Problem Solving with Algorithms and Data Structures Using Python — Miller and Ranum
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What is a Function? | 3]
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Python Built-in functions

abs () dict()
all() dir()

any() divmod()
ascii() enumerate()
bin() eval()
bool() exec()
bytearray() filter()
bytes() float()
callable() format()
chr() frozenset()
classmethod()getattr()
compile() globals()
complex() hasattr()
delattr() hash()

https://docs.pythisklsie/3HeNiterkrgl fika etfompukipdientist

help()
hex ()

id()

input()
int()
isinstance()
issubclass()
iter()

len()

list()
locals()
map ()

max()
memoryview()

min()
next()
object()
oct()
open()
ord()
pow()
print()
property()
range()
repr()
reversed()
round()
set()

setattr()
slice()
sorted()
staticmethod()
str()

sum()

super()
tuple()

type()

vars()

zip()
__dimport__ ()
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The print() Function

a 6 o o A Q/ a .
* lagdnauanenzmn print () aztiuanuseNtA¥Aa Newline
.:3' (W 1 % P 1:5
Character (\n) - AWUIING LA HAINNVaANNTILEAY

# script hello.py P\ $ python hello.py
print(“hello") Hello
print("Jon Snow") V/Jon Snow

Y Y Y & o .
* YINADINTIIIALEAIVDANINNNIATW print () Bnay 9
W) W] o n\ 6
WaAIMN WUTTNALALIN mmsnﬂﬂﬁfmﬂn'\ﬁzq NISNLODS
{ 6 1
end="" NaL5un lENINTW LT

N\$ python hello.py
HelloJon Snow

print("hello”, end="")
print(“Jon Snow") V/

A & a ¢ a = = 1 v A A
end ﬂalﬂ% WIAIHNLADY LLUUNLA ﬂa%gizqﬁia1ﬂizqmﬂlNaNﬂqs
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The print() function [2]

QJI 1 6 v °
* ¥INADINTITAKITUING Output VBINIATW print () A28 Space
(- { o\ 6 1 % (-7
#WI0aNVITAH 9 1IIFINIINITY LARIY N3RS end LEUNKAT

LHAIATBA
print(“hello", end="**") P\ $ python hello.py
print("Jon Snow") Hello**Jon Snow

V

* Tuanmazt@gINWNIU WITINLABS end WINTW print() 1

a 6 i Y 1 1 a 6
NIINNLABI sep L‘ﬁE]iz‘.l_cllaﬂ‘.‘lli&‘ﬁi%tlﬁlﬂi&%’)’ldﬂ’ﬁ’]&dL(ﬂai

# script number.py $ python numbers.py
print(1, 2, 3) N1 23

print(1, 2, 3, sep="") l/ 123

print(1l, 2, 3, sep="**") 1H*%*3
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Special Characters

Escape Sequence Meaning Notes
\\ Backslash (\)

\' Single quote (')

\" Double quote (")

\a ASCII Bell (BEL)

\b ASCII Backspace (BS)

\f ASCII Formfeed (FF)

\n ASCII Linefeed (LF)

\r ASCII Carriage Return (CR)

\t ASCII Horizontal Tab (TAB)

\V ASCII Vertical Tab (VT)

\ooo Character with octal value ooo
\xhh Character with hex value hh
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The print() Function |3]

* 13781015015 Method (vioaa) str.format() (Method Wnaa
T SanNsngwlsetannibe) S2nuWenzsw print () o

(%7 ¥
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>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{1} and {0}'.format('spam', 'eggs'))

eggs and spam zﬁ;; AED;

LV (3 o 1
° ALad lwetautlnnunNw@EILAIZas Argument 289 format ()

Tagl3NUN 0 LEND
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The print() Function [4]

Q ‘:; o [
* nv9ajduuunsHEAIHaDY 9 dsnsariilalagnsly
LA3DIRNY : (colon)

>>> print('PI is approximately {0:.3f}."'.format(math.pi))
PI is approximately 3.142.

< a o 1
- 3f Lﬂ%ﬂ'\?‘nu“nﬁ%ﬂa\l 3 ALLKEAY

>>> print('PI is approximately {0:09.3f}."'.format(math.pi))
PI is approximately 00003.142.

L
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More format () Examples

® Aligning the text and specifying a width:

"{:<30}"'.format('left allgned )
'left aligned
"{:>30}'.format('right aligned")
right aligned’

>>> '{:730}"'.format('centered")
' centered
# use '"*'" as a fill char

> "{:*730}"'.format('centered"’)

! ***********Center\ed***********'

11
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More format () Examples [2]

® Replacing %+f, %-f, and %f and specifying a sign:

# specify decimal point

>>> '"{:5.2f}; {:5.3f}"'.format(3.14, -3.14)
' 3.14; -3.140'

# show 1t always

>>> "{:+f}; {:+f} . format(3.14, -3.14)
'+3.140000; -3.140000'

# show a space for positive numbers

>>> '{: f}; {: f}'.format(3.14, -3.14)

' 3.140000; -3.140000'

# show only the minus -- same as '{:f}; {:f}'
>>> "{:-f}; {:-f} ' .format(3.14, -3.14)
'3.140000; -3.140000'

12
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More format() Examples [3]

® Using the comma as a thousands separator:

>>> '{:,}' .format(1234567890)
'1,234,567,890'

® Expressing a percentage:

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format(points/total)
"Correct answers: 86.36%'

® Using type-specific formatting:

>>> import datetime

>>> d = datetime.datetime(2015, 7, 4, 12, 15, 58)
>>> "{:%Y-%m-%d %H:%M:%S}"' .format(d)

'2015-07-04 12:15:58"

13
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Formatting with the % Operator

¢ Similarto C

>>>
>>>
The

>>>
>>>

The

>>>
>>>

The

>>>
>>>

The

s = "The %s have won %d Super Bowls" % ("Steelers", 6)
print(s)
Steelers have won 6 Super Bowls

sl = "The square root of %d is about |%.2f|" % (5, 5**0.5)
print(sl)
square root of 5 is about |2.24]|

s2 = "The square root of %d is about |%6.2f|" % (5, 5**0.5)
print(s2)
square root of 5 is about | 2.24]|

s3 = "The square root of %d is about |%06.2f|" % (5, 5**@.5)
print(s3)
square root of 5 is about |002.24]|

14



204217: Computer Programming Languages (Python)

Formatting with the

® Conversion Type

% Operator [2]

Conversion Meaning Note
'd' Signed integer decimal.

'x' Signed hexadecimal (lowercase).

'f! Floating point decimal format.

o Single character (accepts integer

¢ or single character string).
o String (converts any Python object
using ).
9 No argument is converted, results
(0]

ina'%' character in the result

15


http://docs.python.org/library/functions.html

Formatting with the % Operator |3]

® Conversion Type

flag Meaning Note

The value conversion will use the "alternate form"
(where defined below).

The conversion will be zero padded for numeric
values.

. The converted value is left adjusted (overrides
the '0' conversion if both are given).

(a space) A blank should be left before a positive
number (or empty string) produced by a signed
conversion.

. A sign character ('+' or '-') will precede the
conversion (overrides a "space" flag).

No argument is converted, results in a '%' character

10/ 1
L in the result

16
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Void and Fruitful Function

[V 1 6
* IINVDFILNAVZWUIMNINTWH 2 UsziAn Ao

WINTWNAN1TABAN (Non-void Function or Fruitful Function)

ww math.abs()
Wenzui laidn13@nAn (Void Function)

@ print() nNennwasuelsianaiazls

. ¢ o 1 o &
* Tw Script Mode 2115711320 15WINZIWNAN1TABAT 131911 A DY
wreulsdn o arsuarngnana ivaaiiwnsee (winlain

LY v 1 (3 o 1 1 1 1
Audsu1Iua mwmmﬁgnﬁ%miﬂiﬁmaiulﬁ) L

y = =45
X = abs(-45)
print(“abs of {0} is {1}".format(y,x))

17
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Why Function?

09; ] v o o 1 1 1 1 o v
Gld%i)slﬁ%ﬂﬂ']ﬁ\‘l L‘ﬁamﬂmamsm%mmwLm%u,az debug
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awiammmﬁmaﬂumumﬂ
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®INN Argument %38 Parameter 411121 1 A2

o ADIARAIYLATDINAIY comma
Keywords . y , .
(@3nan1317 Space nawwaznras Comma)

A

01 #\/usr/bin/env python3
02
03 def\hypotenuse(a, b):

-{ 04 = ((a ** 2) + (b ** 2)) ** 9.5
r——’— 05 return h —
06

07 s1 = int(input(“input a: "))

08 s2 = int(input("input b: "))
—[® ——

10 h =|hypotenuse(sl, s2Z)

11
/;2/6:;;t("hypotenuse = {0:.2Ff}".format(h))
- s




Keyword Arguments and Default Value

® In python there are two ways for formal parameters to

get bound to actual parameters
Positional (15@LL1A19):

First formal parameter is bound to the first actual

parameter, the 2" formal to the 2" actual, and so

on
def max(x, y):
max(5, 2) if x > y:
. return X
X is bound to 5 else:
return y

y is bound to 2

21
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Keyword Arguments and Default Value |2]

Keyword Arguments (Gl‘zqf Keyword):

Binding using the name of the

formal parameters
max(y=5, x=2)
X is bound to 2

y is bound to 5

def max(x, y):
if x > y:
return X
else:
return y

22
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Keyword Arguments and Default Value | 3]

® The most useful form is to specifying a default value for

one or more arguments

® Example:

01 def ask ok(prompt, retries=4, complaint='Yes or no, please!'):

02 while True:

03 ok = input(prompt)

o4 if ok in (y', ‘ye’, ‘yes'): f9Ln@n131ly in
05 return True 4 = 4
06 if ok in ('n', 'no', 'nop', 'nope'): tWaaIIdgay AN
07 return False anla 1nadlnnan
08 retries = retries - 1 o oy !
09 if retries < 0O: 1@6)ﬁ391&

10 raise OSError('uncooperative user')

11 print(complaint)

23



Keyword Arguments and Default Value [4]

204217: Computer Programming Languages (Python)

® So we can call this function with

03
04
05
06
07
08
09
10
11

# giving only the mandatory arqgument:
ask_ok('Do you really want to quit?")

# giving one of the optional arguments:
ask_ok('OK to overwrite the file?', 2)

# or even giving all arguments:
ask _ok('OK to overwrite the file?', 2,
'Come on, only yes or no!')

24
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Keyword Arguments and Default Value [5]

01 def parrot(voltage, state='a stiff', action='voom',
02 type="'Norwegian Blue'):
03 functionBody

® The function accepts one required argument (voltage)

and three optional arguments (state, action, and type).

® Invalid Calls

# required argument missing

>>> parrot()
# non-kReyword arqgument after a kReyword argument

>>> parrot(voltage=5.0, 'dead')

# duplicate value for the same argument
>>> parrot(110, voltage=220)

# unknown keyword argument

>>> parrot(actor="John Cleese')

25
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Keyword Arguments and Default Value 6]

® The default values are evaluated at the point of function

definition in the defining scope, so that

1 i = 5

2 >>>
93 def f(arg=i): > 5
04 print(arg)

05

06 1 = 6

07 £()

26
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Variable Scope

04 def f(x): >>>

05 y =1 x =4

06 X =X +Y z =4

07 print("x = ", x) X =3

08 return x y =2

@9 = L 6 o (%]

10 TwnsSanlagwenan £() awis
11 x = 3 Global Scope y uaz x uWenau £() 1T Local
12y =2 Variable wagzil Scope (¥#30 Name

13 z = f(x) ,

14 Space) 284 Variable uan 2l

15 print("z = ", z) Wanzw ()

16 print("x = ", x) D

17 print("y = ", y) N13 Assign A1 #3738 Operation 1616]
18 Tuwonan £() laifina fia x uaz
19 y Nagawwan (__main__)

@) . o
1a991nLiib Variable A%aza2
27



204217: Computer Programming Languages (Python)

Think Python: How to Think Like a Computer Scientist

Variable Scope [2]

X = 8 def f():
def f(): print(x)
X =5
def g():
() print(x)
print(x) x =1
1119 x A scope Lilw
X =3 o & .
c local @9ibib print(x)
() 5 9LNA Error tN31277
X = '
print() na® Assign
g() |
>>> >>>
8 3
ﬁﬁﬂlaﬂdﬂ'ﬁi‘gglobal variable llJntl)oundLocalEr‘r‘or‘: local Yar*iable
x' referenced before assignment

28
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Example 1: Ones Digit

® Problem Statement
U = € A o 1 o (~4 U
@la\‘iﬂ’lil‘.‘llH%ﬁdﬂ%%ﬂiﬂﬂ’]Lﬂ?lﬁl’]%’)%t(ﬂ%;lslﬂ ) LA
AANKANKHIY (ones digit) VDIVTHINI 9

a 6
N13ILAIERT WA

Input: (parameter)

5’1%’3%5933& %ﬁﬂﬁaga

Output (return value)

5’1%’3%5933& %ﬁﬂﬁaga

nawiiazisadawe i Li’]%%ﬁé&d%’]ﬂﬂ’ﬁ‘ﬁ%’]?ﬂm
Test Case 619 9) naw Mwibladnsnilanuinas
WINTWNIZLY

29
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Example 1: Ones Digit | 2]

® Test Cases
azlsAONAANSVDY ones_digit(123)?

3 # nannniavad 123
ones_digit(7890)

0
ones_digit(6)

6
ones_digit(-54)

4

30
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Example 1: Ones Digit | 3]

* 19zaNgnTuiNanaaauNIngh ones_digit() (ngalsila
\2iEIh Db AAT)
Y € A . .
15192 &5 19NINTWZD test ones digit()

<& & o A v Y Y
T aawihts19211 Test Case N&319 YN MNAFaUIALNIT L
6
Wenzws assert()

A & ] & 1 A @
anaatiln argument Tn assert () function a2stinaridn True

a & 6 . o
N%:%%Wﬂﬂ%%ﬁlzﬁm‘[ﬂﬂﬂ’lil,l,aﬂd AssertionError Exception
(WHAIINNAAIINHANAIA)

03 def test ones digit():

04 print("Testing ones digit... ",end="")

05 assert(ones digit(123) == 3)

06 assert(ones _digit(7890) == 0)

07 assert(ones_digit(6) == 6)

08 assert(ones _digit(-54) == 4)

09 print("Passed all tests!") 31
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Example 1: Ones Digit [4]

¢ Stub Solution

Twdwanawils1aziian Function Body Uaas 9 (or
"stub") AwnBe Ll lavivnundawanalang ue
o Y AN 1 o
HuNana1aInaulaa
Why? ianazlaaad run Wensuwnagay
def ones digit(x):

return 3 # stub, for testing
test _ones digit() # actually run the test!

assert(ones _digit(7890) == 0)
AssertionError

32
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Example 1: Ones Digit |5]

v o gj
* uniaw, nagay, N
dy = = 03/ = = v
aawibinaatNgsanaantagIfanIsunlan)
And how do we do that?

Quite simple: the x % y gives the remainder
So 1's digit is just x % 10

def ones digit(x):
return x % 10 # first attempt!

assert(ones _digit(-54) == 4)

AssertionError -

33



Example 1: onesDigit |6}

* undaw, nadgau, N1a1 [2]
1 (~4 1
(a8in9naan) H1w 3 Test Case L3N

=~ 6 o Yo o 1
@Lﬁ&ﬂ%ﬂﬂﬂ‘ﬁ%ﬂﬂﬁL?’]ﬁ]%ﬁiﬁﬂﬂﬂﬁ]'\%?%ﬂ')ﬂu@l
o [~ o
‘V]']\‘]']%Wﬂ']ﬂl?f'] LA INAL

Why? a2dNa13%1n1511191%289 modulo
def ones digit(x):

return abs(x) % 10 # second attempt!
Testing ones_digit... Passed all tests! non

34
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Top-Down Design (Recap)

* Haunenswanlnalliidn
Write functions top-down
TWaaa@31 Helper Function (Wenzueas) and 9 Lagniasanan
Assume helper functions already exist!

* ¥11n15 Test Function anntanlulnal
Test functions bottom-up

TaisiaWenznla g anisanly awnanaze1wns test atnnaIn
Do not use a function before it has been thoroughly tested

* Tunsilfiiaannsaidian Stub Function anldd1@3178862111 Top-

down Design
Practicality: May help to write stubs (simulated functions as
temporary placeholders in top-down design)

35
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Pseudocode

- V| A Y A A & A o
® Pseudocode 13989 TRALNYNADUDAINNNLY LW YWINBNINIT

213l@39919 (Outline) Vasllsunsa

U Q p=| "\ 1
T¥n1w189ng 1 (W30 NBI5IINBIG — Non Formal) 1ai4
o 1 ] A =
FUUULA2G - uAdl Notation (LA3DINANY 1#3D
(W) [V 6 gi U Y1 1 U
soanusab) ﬂmatwaslﬁgm%mummm‘la

® Why Pseudocode?

9/

THiNoaanuUY MILHBLAZESUIY TADWAITVINH
2asldsunsNNannazinis Code 239

v [~
#8991N Code a2 Pseudocode azna18tilis Comments

36
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Example 1: Sum of Integers

Example 1
® Problem Statement:

{ o o « o
Lﬁﬁl%fﬂittﬂ'iu INDSUIIWINLANFDIDNWIW 31N user u,gf’a LLEASHAUINVYDI
ANAUNIADY
® Pseudocode:
V) o (~4 o
TUINWIWLANRAALINDIIN User

o o [~3 o A
5Uﬁ]'\%')%t@l3~l(ﬂ')ﬁﬁﬂﬂﬁ)'\ﬂ User

o < ) [
ANRIBHALINVDINIFHDIDIWIW WaLAU 13 1w Variable
wand Output IA8aSUIINTIWIBNILUEAIADNALIN

1 . A &
LEAIATIYDY Variable NiNUNAUIN

37
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Example 2: Sphere Volume

® Problem Statement (Lab_03 1 XXXXXXXXX.py)

= A o 1 A Aa
WDawldsnsNNaSUATNBIRIZDINITINANDIN user
LA IMUSNINTVDINTINA NI

a 6
°* N13LAIERT A

Input:
o v a\ v
INBNR BHAVDANA
Output
o v a\ v
INBNR BHAVDANA

38
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Example 2: Sphere Volume [3]

01
02
03
04
05
06
Q7
08
09
10
11
12
13
14
15

#!/usr/bin/env python

def main():

# %ﬁkgaﬁuﬁﬁmﬁﬂ user
# INWNAIN LA NIE I TRAN T
# sdnsaindwmlauidiwimniUsues

# usesdInnaminau

main()

sphere.py

39
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Example 2: Sphere Volume [4]

01 #!/usr/bin/env python sphere.py
02

03 import math

04

05 def main():

06 H# %’Uﬁagaﬁuﬁﬁamﬂ user

07 surface_area = float(input("input surface area: "))
08 # daiunaanldundwiamiad

09 radius = find_r_ from surface_area(surface_area)

10 # insadfdwmldndummndsines

11 volume = sphere_volume(radius)

12 # usaddsunaImsinas

13 print(“volume = {0:.2f}".format(volume))

14

15 main()

40
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