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1, ... <symbol> = <expression> ...
QO AIAIN LU 3+7, 3*2, 5/2 \ /
Q 5]'3':':1]3 bUU X**y <assignment statement>

0 WeAdu 124U abs(), min(), max()

Usenaunumag
O AINSSNINLRNIZEN

> DrPRPDIIID




. aaa—

Operators (AINTZN)

" F2A92INNAMUAAIAS (Arithmetic operators)
= Fnse¥infglniua1esnase (String operators)
= Fansevind3eulneu (Relational operators)
" FIAZAINNAIINATEAS (Logical operators)

> DO PDEPID




e
Operators (AINTLN)

Arithmetic operators Relational operators
Operators Meaning Example Result Operators Meaning Example Result
+ Addition 442 6 < Less than 5<2 False
_ Subtraction 4_2 2 > Greater than 5>2 True
* Multiplication 4%2 8 <= Less than or equal to 5<=2 False
/ Division 4/2 2 >= Greater than or equal to 5>=2 True
Modulus operator to get - Equal to 5==2 False
% remainder in integer division 5%2 1 1= Not equal to 51=2 True
*% Exponent 5%#) =52 25
1" Integer Division/ Floor Division 5//2 2
-5/12 -3
String operators Logical operators
Usage Explanation Operator Meaning Example Result
x in s True i.f stﬁpg be i.s a substri_ng of eriflg s, and false othcrw.ise and Logical and (5<2) and (5>3) False
x not in s  False if string x is a substring of string s, and true otherwise - 5
s+t Concatenation of string s and string t or Logical or (5<2) or (5>3) True
s * n,n * s Concatenation of n copies of s not Logical not not (5<2) True
s[i] Character of string s at index i
len(s) Length of string s

> PEERDEEEY A
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Arithmetic operators
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Operators Meaning Example Result

+ Addition 442 6

— Subtraction 4-2 2

* Multiplication 4 %2 8

/ Division 4/2 2

Modulus operator to get

% remainder in integer division 5%2 1

ok Exponent 5%%) =52 25

I/ Integer Division/ Floor Division 5//2 2
-5/12 -3

> DO PDEPID
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O
Examples of Arithmetic Operators ////

At the interactive shell prompt >>> please type the following expression and
hit the Enter

\
N

>>> 547 >>> 2*%*3
12 8
>>> 5-7 >>> 5//2
-2 2
® 2 >>> x=3
2.5 >>> y=2
>>> x**y
>>> 5%2 9

> DO PDEPID
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A1AUNIINIIIU: Precedence &3 NINaU

Precedence: L'%ﬂ@ﬁﬂﬂgjﬂﬂﬁ'l gurnusgeandig luaan

Operator Description
O Parentheses (grouping)
ok Exponentiation
+X, -X Positive, negative signs
* /17, % Multiplication, division, integer division, remainder
+, - Addition, subtraction
Example : a=3+97//2**3%8 o a v @
! . Taguufisaldroiu
Steps: 1. AW ** ; 2%%3 ———> 9glA a=3+97//8%8 Tofagus
. . Example : a=3+97//2**3%8 tyI9Lau
2. ANUIN // 1 97//8  ———> AzlA a=3+12%8
. . a=3+((97//(2**3))%8)
3.AMUIM % : 12%8  ---> ALlA  a= 3+4 o
. . d9U a Al 7
4. AU + © 3+4 ——> azgla a=7

a5U a A1 3+97//8%8 = 3+12%8 = 3+4 =7

> PEERDEEEY A
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o

Examples of Arithmetic operators (precedence) ////

\
N

Examples

a = 2-3+1 (precedence iinfwsesaingielua) e a= —1+41= 0

b = 2%-1**2  qzlg b= 2%-1 = -2

C = 243*%*2-5-4%6 @ a= 2+49-5-4%6 = 2+9-5-24 = 11-5-24=-18

QUIZ: d = 12//3/2+2**3%*2 = 2272 (Ans. 514.0)

> PEERDEEEY A
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O
Examples of Arithmetic operators (precedence) ////

\
N

Examples

Expression WNa®1ITINNA 2 ﬁﬁbﬂﬁgﬂﬁba

rl = x**1/2

r2 = x**(1/2)

r3 = x**0.5

O

Expression amﬂTnﬁu@iafﬁﬂ@Qﬂﬁba
Ll = ax + Db

L2 = a**x + b

L3 = a*x + Db

> DO PDEPID
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O
Examples of Arithmetic operators (precedence) ////

\
N

o o o o a 6
a'lﬂ‘lJﬂ'lTYl'l\‘i'l%ﬂ‘]Jﬂ'liLﬁEl%ﬁ&lﬂ']iﬂmmﬂ'lﬁ@li
y=x/2%a 229 y=(x/2)*a (flesn /* § precedence wihnu vhandhelduan)

NADINIIATWIMEUNTT y=% Gaadew y=x/ (2*a) WMITMEUTE

nIfMIFWIANTING 0 @199
B INA 3 V9 y
O AaIDHY y=x** (1/3)
NITINAA y=x**1/3 @0RUM3T y=(x**1) /3

PaA5929 LangunazAananairuasasmsanla * fRILNIND

WY y=2x+1 eadowdn y=2%x+1

> PEERDEEEY A
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Recalled Strings

O Python string type, denoted str

U String is used to represent and manipulate text data or, in other words, a sequence
of characters, including blanks, punctuation, and various symbols

O A string value is represented as a sequence of characters that is enclosed within
quotes:

>>> 'Hello, World!'
'Hello, World!'"

>>> s = 'hello'

>>> s

'hello'

> DO PDEPID
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Strings Operators

Usage Explanation

X in s True if string x is a substring of string s, and false otherwise
x not in s  False if string x is a substring of string s, and true otherwise
s+t Concatenation of string s and string t

s * n,n * s Concatenation of n copies of s

s[i] Character of string s at index i

len(s) Length of string s

String operators. Only a few commonly used string operators are shown; many more are
available. To obtain the full list in your interactive shell, use the help() documentation function:

>>> help(str)

> PEERDEEEY A




L aaa—

Examples of String Operations + concatenation
* g5

>>> "2564" + python" (l& "2564Python")

>>> 'T said' + ' “Yes" (1ﬁ 'I said “Yes" ')

5229

>>> '89'+'4" 1a 894

>>> 89+4 1o 93

>>> m55n % 3 (g "555555" )
>>> 4% 'No' (l& "NoNoNoNo ")

533 '99'*'2' lala we '99'*2 1@
>>> 'gc'*2+'XX? (1 'gcgcXX!

>>> Tge'+2% XX lE T geXXXX! _

> DO PDEPID
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Examples of String Operations

>>> gs=‘Hello’
>>> t=‘World’
>>> ‘h’ in s
False

>>> ‘H’ in s
True

>> ‘11’ not in t
True

>>> ‘11’ not in s
False

>>> len (s)

5

> DO PDEPID

Usage Explanation

x in s True if string x is a substring of string s, and false otherwise
x not in s  False if string x is a substring of string s, and true otherwise
s+t Concatenation of string s and string t

s * n,n * s Concatenation of n copies of s

s[i] Character of string s at index i

len(s) Length of string s
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Examples of String Operations

Indexing operator [i] where i1 is a nonnegative value

>>> s[0]
\hl
>>> s[5] Hit enter!!! s . © 1 1 °
Index 0 1 2 3 4
s[0] h e 1 1 o}
s[1] h e 1 1 0
The string index and index operator.
Index O refers to the first character, while index i refers to the character that
is i positions to the right of the first character. s [4] h e 1 1 o
Expression s[0], using the indexing operator [], evaluates to string 'h'; s[1]

evaluates to 'e'; s[4] evaluates to '0'

> PEERDEEEY A
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Examples of String Operations

Indexing operator [i] where 1 is a negative value

>>> s[-1] Negative Index 5 4 3 ) -1
\ o 14
s h e 1 1 o)
>>> s[-5] Hit enter!'!!
Index 0 | 2 3 4
s[-1] h e 1 1 o

s[-2] h e 1 1 o)
Index operator using negative indexes.

The index -1 refers to the last character; so s[-1] evaluates to string '0'. s[-2] evaluates to 'l

> PEERDEEEY A
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QUIZ

Start by executing the assignment statements:
'ant'
'bat'
'cod?

>>> gl =
>>> g2 =
>>> 53 =

Write Python expressions

evaluate to:
(a) 'ant bat
(b) 'ant ant
(c) 'ant bat
(d) 'ant bat
(e)

> DO PDEPID

cod'

ant ant ant
bat cod cod
ant bat ant

'batbatcod batbatcod

using sl, s2, and s3 and operators + and * that

ant ant ant ant ant '

cod'
bat ant bat ant bat ant bat ant bat '
batbatcod batbatcod batbatcod '

A




RINsZNNUITgULNYU

® (Relational operators)
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Rational or Comparison operators

Two numbers of the same or different type can be compared with the comparison operators.

Operators Meaning Example Result
< Less than 5<2 False
> Greater than 5>2 True

<= Less than or equal to 5<=2 False
>= Greater than or equal to 5>=2 True
- Equal to 5==2 False
I= Not equal to S!= True

> PEERDEEEY A
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Examples s+pafilaannislSaufiaudin Boolean

nmswSguiiey int/float
AN

>>> 5 < 8
True

>»>> 5 < 3
False

>»>»> 5 < 7 < 10
True

>»>> 3 <= 2.5
False

>>> 6.7 > 2.1
True

> rerrPLPPPP

= =~ . ¥ >
nstssuiney string aunk
>>> "Apple" < "Mango"
True

>>> "Orange" < "Mango"
False

>>> ‘Test’ > ‘Ten’

True

>>>'Good' == 'Good'

True

>>> 'Good' == 'Very Good'
False

ﬂﬂﬂﬁﬂ Error

=\ = 1 U
Error annmstilssumneulala
>>> ‘Test’ <= 8
error

>>> Y47 1= 4

error



e i
Examples

>>> al=0 (#Rational operator Uné)

>>> b**2-4*g*c >= (0

(YN arithmetic operators nNak relational operators)

>>> course=='08-141-103"
la8 course='08-141-103" dudasliiiy *08-141-103" lueaudls course

>>> 22/ 7*r**2 <= 20

>>> 25 <= b**2-4*g*c <100

55> CX*D == g**2 4 p**2 (#mafﬂaaumﬂﬂumumﬁawmmniazfl"ﬁgmﬁwﬂn%“a)
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® (Logical operators)




N —
George Boole and Boolean Algebra

P dq pandq P 9 porg p  notp
true true true true true true true false
true false | false true false | true false | true
false | true | false false | true | true
false | false | false false | false | false

Logical operators

Operator Meaning Example Result
and Logical and (5<2) and (5>3) False
or Logical or (5<2) or (5>3) True
not Logical not not (5<2) True

> PEERDEEEY A
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Logical operators

u :
1389970 precedence §4lUdh

not
and

or

i1 relational operators nan logical operators

Examples:
x==0 or not y>0 and x>0 ---> precedence ((x==0) or ((not(y>0)) and (x>0)))
b**2-4*a*c >= 0 and not a==0 ---> precedence ((((b**2)-(4*a*c))>=0)and(not (a==0)))

> PEERDEEEY A
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Summarized Operators Precedence

Operator Description
. : .. The operators are listed in

[expressions...] List d.eﬁnltlon order of precedence from
x[], x[index:index]  Indexing operator highest on top to lowest at the
*% Exponentiation bottom; operators in the same
+X, -X Positive, negative signs Lor‘é"czz‘éiéze HSZ?;

. Lo . . Hi -
* /. /] h Prod.u.ct, division, integer division, remainder precedence operations are
+ - Addition, subtraction performed first, and equal
in, not in, <, <=, > Comparisons, including membership and precedence are performed in
>=, <>, = == identity tests left-to-right order.
not x Boolean NOT
and Boolean AND
or Boolean OR

> DO PDEPID
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IRAIUAININ

1. 2UeNYAvetayantiaInn1sAIWINENDY (expression) Araluil

a. False + False

b. True + True

c. True + False

d. 2*3*20
e.d//2+4%?2

f. 2+3 == 4 or 5>=5

> DO PDEPID
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2. AALANANALNNN94 (precedence) uazAni lEasiinaise Uil
0. expr = 10420%30

h. expr = 3+5-2%*3**2%4 (Hint! “-” is a minus sign.)

i. a+b*c/-d**e+f%¢g/h

FIAENINNITAALAINNN

exprl = 100/10*10

precedencel = 100/(10%10)=100/100 = 1
expr2 = 2**3**2//4+42

precedence2 = (((2¥*3)**2)//4)+2 = 18

> DO PDEPID




L aaa—

aatdguldsunsy

3. U P8UlUSLNSUINEATIEUENNSAadeNiNaRas U 1uIueS WS o i

—b+Vb2—-4ac

2a
luaunis ax? + bx 4+ ¢ = 0 gy

Tnens19aauIn b? — 4ac = 0 waz a # 0 Trluswnsusuduuseans a, b, ¢

MNGAT X =

> DO PDEPID







