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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
P=| Y o A Qq: P=|
o LUNITNIAWIULAN 99RE7 @39 blUsunsuLaen

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
1 ¥V e A Q A %

o NENWIATUNNIAY Python ananIniianleleias

e See a list of the functions next page.
e User defined
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e Pay attention to!

. - . Ve & o A o Ao @
® Function specification: WINTWUWABINIT argument NA LATURIALANT
&9 argument 881443

A Ve o & ' v € @
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Python built-in functions

abs()

all()

any ()
asciif)
bin()
bool()
bytearray()
bytes()
callablel()
chri()
classmethod()
compile()
complex()

delattr()

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

hash()

Built-in Functions

helpl()

hex()

id()

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

len()

Tist()
locals()

map ()

max ()

memoryview()

min()
next()
object()
oct()
open()
ord()
pow()
print()
property()
range()
repri()
reversed|)
roundf( )

. r
set()

setattr()
slice()

sorted()

staticmethod()

str()
sum( )
super()
tuple()
type()
vars()
zip()

__import_ ()
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Two types of built-in function

e General function
o FMNTONTEVNNLAILYTRANE quuUle analatnT len()
o len() RINTAWIANENIVAI string, W38 list ber

o In338nlTUUY function MDA ENT len(argument)
e ODbject-type specific function

o AaNuFUNITNUAUTHY Y 18U WInTuyinLdw uppercase azlTny
string WinThh int %38 float ¥in bai'le

o AmISunldentaanly lagnisldiaSasnung dot aNTaeLT

o LW “mystring”.upper() 32 laHNaaNTId% MYSTRING
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Function specification

e MU input requirements VBININTH
¢ The requirements are:
* $1waw argument Neraass W IriT

o Q A o 1 v U &
* §1AUVaI argument NABIFI AN IRTH

>>> len(“Python 3”)
8

len() #8973 1 argument. INWHINUITAEIUIUANNENIVDI
argument ¥ LAIRINARWINALNN
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Getting some help

o o Y b 6 v ﬁ' Y
o (nmusaidagduuzinnmisldnuninduidasdulas
SunlawWansi 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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WINTWLUII§2813 L4 return 6N

U ¢ Ao | v & o . ’ v ¢
o NINTUNINITFINRAWTNAL (RIN1ID assign ANNAANT
l¥nuaauds ) tSann fruitful functions

g € A 1 1 @ 6 v = 1 \ .
o Wﬁﬂmuﬂquﬂqjaﬂwﬂﬂwoﬁﬂﬂﬂ L38JN31 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 lanind luga dwiafaunaasiiiu

o HENNANAINEII9 Constants

o WariTUeNg 9
e Example

¢ A ‘'math’ module contains a set of mathematical functions.
® exp(), log(), ....

¢ It also defines some useful constants in mathematics.
A
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Using a module [1/2]

e &N D Sunlonen Tl Module Lagld

from module name import function_name

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

e WINLT881N Import NN gWariTUluluaakulily
LA38INRNNE *

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

e WINGBINTT Import Lazitauusa function anlugaidude
7131689013 RIN130 1T keyword as

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

e Storing

o LSUNWINTULAUAUNIINTN b6 L3 laaudsnion

Example
>>> el = exp(1)
>>> e2 = exp(2)
>>> e3 = el + e2
e On-the-fly
o LAy lwaundy uavinunltiagnud
Example >>2
>>> e3 = exp(1) + exp(2)
>>>
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Functions composition

A g 6 v Q Y Y
o Li’]ﬁ’]&ﬂiﬂL‘JEIﬂW\‘]ﬂ"ITW]j?J%ﬂuVL@@’Jﬂ

>>> a3 = log(10)

o Computing >>> b = sgrt(a)
>>> print(b)
e x = /log(10)  1.5174271293851465

>>> b = sqrt(log(10))
>>> print(b)
1.5174271293851465
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Useful Functions

e Input
o M3T input() function

e Output

o M3T string modulo
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Output using print

v A

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

1
a

o AFAAUDIRINADINITITURAING
A A o & ' A —
o LAIDININENLEN LIVUTZHININTURAING (default Aa baianaz 13)

dl t-ﬂl U U A 43 o 1
o LAIBIRNNENLEN DAY IUFAINA (default ABNITIULTING 1Adl)

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 WINFINLINFDINIUFAINALTW string LINRINTTD FTLATDIRNNE
Y . { o o L o
modulo (%) &3 string NTUTaUY 16

. o A
- lasns wnIn placeholder 13l string UMY LAIDINRNUNY
modulo WAXAINGIEY ANNITINLAN b1k placeholder

o dNzinNLGNIzaEMHlAIEL wazdl pauNNT LT

'

\J
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 AaanugIInNATiae Nzl

¥ 1 % ® o a 6 &
- WINAAY 8171217 a A2 Python NEIIETHNANIKRNA

(% 1 (% a 4
- ﬁ’lﬂ@l')l,a‘ilﬂ’l’l‘lxﬂﬂﬂ’l’l a @12 Python 9¢NNN space

1 a v [~ % ) & -~
LLGIQG]‘YI@T%SJN, b, ﬁlzﬂﬂ\‘lL]J%lﬂﬂ'l&l?lﬂﬂ'l‘ﬂ%ﬂlﬂ'l%% 1219]
a A o AL
AMNNAIMNNAZLDUAI NIV NA 1%7]%@]8&8\13‘]]@
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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
l |
5

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}'453 59. 058)

result argument 0  argument 1

string

Art: E , Price per Unit: m

A < o @ ~ 1
WaswaIn % 1w {x:} 182 x LaAI aA1AUVBY argument NILLDIATNNLLAAI
1 a [~ i [~f
1B LANLL Y %5d Ldaaweil {0:5d}
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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'

Computer Science, CMU = €S101 Introduction to computer



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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