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What is a function
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e Example

>>>'a = len(“Python 3”)
>>> print(a)
>>> 8

e |We call a function len( ) which takes one argument and

returns a result. The result is called the return value.
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Why use functions? (1/2)

e Abstraction
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Why use functions? (2/2)

e Reusability
o LunlTNMIAUIDLALY e]%aﬁﬂﬂ%“aluiﬂiLLﬂiwLﬁya

o anldnisdruioadan guansatalunans gldsunsa

_ - sentence = "Python 3"
e Easy maintenance, Readability i=1
True:
.sentence[i]
sentence = "Python 3" 1= q a0
IndexError:
len(sentence)|> 5:
print("Too long")
' i>5:
print("Okay") print(”"Too long"”)

print("Okay")
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Functions in Python

e Built-in
. mjwﬂaﬁfuﬁmﬁ’u Python &NNI0L38N b bALaE
e See a list of the functions next page.

e User defined
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e Pay attention to!
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® Function specification: WIN DWW BINTT argument NAQ LAISUNIAUNIT
&9 argument 881443

dl 6 v o =3 qu 1 o 6 0/
® Return value: L3Jaﬂﬂﬂ"ﬁu(}’nﬂflulaai"ﬂauﬂzaﬂwﬂﬂWﬁaijﬂaqu
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Python built-in functions

abs()

alll()

any ()
asciif()
bin()
bool ()
bytearray()
bytes()
callable()
chr()
classmethod()
compilel()
complex()

delattr()

¥

dict()
dir()
divmod()
enumeratel()
eval()
exec|()
filter()
float()
format()
frozenset()
getattr()
globals()
hasattr()

hashi()
- LI |
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Built-in Functions

help()

hex()

id()

input()
int()
isinstancel )
issubclass()
iter()

Tlen()

Tist()
locals()
map ()

max|()

memoryview()

min()
next()
object()
oct()
open()
ord()
pow()

print()

property(]
range( )

repri()

reversed( ]
roundi( )

r
[ 't
setl )

setattr()
slice()
sorted()
staticmethod()
stri()
sumf( )
super()
tuplel()
type()
vars()
zip()

__import_ ()




Two types of built-in function

e General function
o FVNTONTEVNNLAIMYTRANE quULle analaen T len()
o len() RAINTAWIAINENIVAI string, W38 list ber

o IN338nlTUUY function MInDaENT len(argument)
e Object-type specific function

= [} R Q Qq: 1 6 o [ U
o AaNnuunznuaLUIHL g 1w Wenswrind uppercase azlTNU
string WinThh int %38 float ¥in bai'le

o AmISunldentaanly lagnisltiaSasnung dot aNTaeLT

o LT% “mystring”.upper() 2 baNaansdn MYSTRING
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Function specification

e MU input requirements VBIWINTH
¢ The requirements are:
* $1uI% argument Neasasl WD

* §1AUVaI argument NABIFI LANIRTH

>>> len(“Python 3”)
8

len() #8913 1 argument. INNUIUITFIUIUAINNEIIV D
argument % LRIFINRANTNALNN
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Getting some help

a o o Y 6 v d%/ Y
o (nmuTaIdagduuztihmsldnuisitudesdulas
SunlTWInsu help()

>>>
>>> help(len)

:Help on built-in function len in module buil
tins:

.len(...)
len(object)

Return the number of items of a sequence
or collection.

i~

A~
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WINTWUII62813 L4 return @n
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o Wﬁﬂ%%ﬂ“ﬂ’]iﬂﬂwﬂﬂv\lﬁﬂﬂﬂ (RIU1I0 assign AMNI[AND
l¥nuaaudste) t3nn fruitful functions

€ v

o NINTUN LUINITRINRANTNRL L38N31 void functions

>>> a = print(‘b’)
b

>>> print(a)

None

>>> a = log(2)
>>> print(a)
>>> 0.6931471805599453
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Module - Definition

o luga Aalud .py AAusFInasfonuimansisonld
o lavind luga dwiaflannaasiuiiu

o HENNANAINEII9 Constants

o WINDUG 9
e Example

¢ A ‘math’ module contains a set of mathematical functions.
® exp(), log(), ....
¢ It also defines some useful constants in mathematics.

°TT
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Using a module [1/2]

e L& NInSunlTWInTwl Module lagld

from module name import function_name

>>> from math import log
>>> log(2)

e WINLT1881N Import N gWanTUlulugaiulily
AR *

>>> from math import *
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Using a module [2/2]

e WINGBINTT Import Lazitauusa function anlugaidude
fL51689N1F RIN150 LT keyword as

>>> from math import log as mylog
>>> mylog(2)
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Making use of the return values

e Storing

o SUNWINTULANAUNIINTN b6 L3 Lsaaudsnian

Example
>>> el = exp(1)
>>> e2 = exp(2)
>>> e3 = el + e2
e On-the-fly

o bitnu I lweuds wainun lmasnwh

>>>
>>> e3 = exp(1) + exp(2)
>>>

Example
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Functions composition

A 6 Y Q Y Y
o Li’]ﬁ’]&l’]iﬂLﬁﬂﬂﬂﬂﬂﬁueﬁﬂuﬂ%vl,@@’aﬂ

e Computing

o X = \/log(lO)

>>> a = log(10)
>>> b = sqrt(a)
>>> print(b)
1.5174271293851465

>>> b = sgrt(log(10))
>>> print(b)
1.5174271293851465

Computer Science, CMU = €S101 Introduction to computer



Useful Functions

e Input
o M31T input() function
e Output

o M3LT string modulo
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Output using print

v A

o WINTU print() @89N1T argument 3 A7 AD

1
a

o AFAUBIRINADINITITURAING
A A o & ' A , @
o LAIDININENLEN LIVUTZHININTURAING (default Aa baanaz 13)

dl dl U U A J Q/ 1
o LAIBIRNNETLEN NTAYNEMIUEAING (default ABNITTULTING L1Ad))

e Function specification | print(*objects, sep='"', end="\n')

e Example

>>> print(“Python 3”)

Python 3

>>> print(1,4,5, sep=°‘-’, end=°\t’)
1-4-5 >>>
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String modulo

o WINRININABINMIUFAINALTU string LIRINTTD MLATRIRANE
Y . Ao o ¢§/ %
modulo (%) 41RINN string NTUTDUYW LA

. o A
- lasng wnIn placeholder 13l string UMY LAIDINRNUNY
v 1 ::i o /=)
modulo LLREANNAIY mmzmmmulu placeholder

° @hﬁﬁlzmmlﬁmzagmﬂl@i”'ual,ﬁ‘u Le=d AN LY

v d
S =|"Art: %5d, Price per Unit: %8.2f"||% |(453, 59.058)

output
String Modulo Operator

Price per Unit:
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Common placeholder types

%d Signed integer decimal.
%f Floating point decimal format.
%a.bf Floating point decimal format with

precision marker
%cC Single character
a ﬁamwmafﬁ%umﬁammﬂ%’m%

¥ 1 % ® o a 6 &
- WINAAY 813N a A2 Python NUIIETHNANIKRNA

(% 1 (% a 4
- mnmmmmaﬁaﬂm'\ a @12 Python 9¢NNN space

1 a v [<f % o & -~
Ll(ﬁl‘i‘)‘ﬂ‘ﬂﬁ%ﬂ&l, b, ﬁ]&f?’lﬂ\‘]L]J%lﬂ@l'lad?lﬂﬂ'l‘ﬂ%ﬂlﬂ'l%% A
a A o AL
AMNNAIMNNAZLDUAI NIV A 1%7]%@]8&8\‘]5(]'9]
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>>> print("Art: 453, Price: 59.058")

Art: 453, Price: 59.058

>>> s = "Art: 453, Price: 59.058"

>>> print(s)

Art: 453, Price: 59.058

>>> s = "Art: %d, Price: %f"%(453,59.058)
>>> print(s)

Art: 453, Price: 59.058000

>>> s = "Art: %7d, Price: %6.2f"%(453,59.058)
>>> print(s)

Art: 453, Price: 59.06

>>> p = 62.058

>>> s = "Art: %7d, Price: %6.2f"%(453,p)
>>> print(s)

Art: 453, Price: 62.06

>>>
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String modulo on-the-fly

i |

print ("Art: %5d, Price per Unit: %8.2f" % (453, 59.058))

output \

String Modulo Operator

453, Price per Unit:
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Using format() : a python way

"Art: {0:5d}, Price per Unit: {1:8.2f}"|.format (453, 59. 058)

\ argument 0  argument 1

Art: E , Price per Unit:

A [<f o @ P 1
Waswan % tidu {x:} 182 x UWEAI A1ALVDY argument NIALLDIATNILERI
1 Aa [~ { [
15 LML %5d tlaawtil {0:5d}

l v {
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Examples of using format()

>>> "First argument: {0}, second one: {1}".format(47,11)

'First argument: 47, second one: 11'

>>> "Second argument: {1}, first one: {0}".format(47,11)

‘Second argument: 11, first one: 47'

>>> "Second argument: {1:3d}, first one: {0:7.2f}".format(47.42,11)

‘Second argument: 11, first one: 47.42'

>>> "First argument: {}, second one: {}".format(47,11)

'First argument: 47, second one: 11°¢

>>> # arguments can be used more than once:
>>> "various precisions: {0:6.2f} or {0:6.3f}".format(1.4148)

‘various precisions: 1.41 or 1.415'
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Getting inputs using input()

e Can be done using input() function.
@ You've already mastered it.

e Example

>>> ss = input(”"Enter your name: ")
Enter your name: Roger

>>> print(ss)

Roger

>>>

e Beware of converting String to int or float
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