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SYLLABUS OF UNIT-3

Python Complex data types: Using string data type and string operations, Defining list and list
slicing, Use of Tuple data type. String, List and Dictionary, Manipulations Building blocks of
python programs, string manipulation methods, List manipulation. Dictionary manipulation,
Programming using string, list and dictionary in-built functions. Python Functions, Organizing

python codes using functions.




IMPORTANT QUESTION OF UNIT-3

Explain some methods of string, list and dictionary with example

What is list slicing, list comprehension? Why list called mutable? lustrate different list slicing constructs for the
following operations on the following list:L=[1, 2, 3, 4,5, 6, 7, 8, 9]

(i) Return a list of numbers starting from the last to second item of the list

(ii)Return a list that start from 3rd item to second last item

Write a function make Pairs that takes as input two lists of equal length and return a single list of same length
where kth element is the pair of k element from the input list

For example

Make Pairs([1,,3,4,5],[2,3,4,9])

Return[(1,2),(3,3),(4,4),(5,9)]

Make Pairs([],[])

Returm(]

Write a program that accepts a sentence and calculate the number of digit, uppercase and lowercase

Write a program to check whether a string is a palindrome or not

Consider a function perfect_square(number) that returns a number if it is perfect square otherwise return-1

Write a program to check whether a string is a palindrome or not .




..IMPORTANT QUESTION OF UNIT-3

Construct a program that accepts a comma separated sequence of word as an input and prints the word in a
comma- separated sequence after sorting them alphabetically.

What is tuple. Explain the unpacking of tuple. Explain the operation applied on tuple

10

Write a python function removekth (s,k) that takes as input a string and integer k>=0 and remove the character
at index k. if k is beyond the length of s, the whole of s is returned

For example

removekth(“python”,2) return pyhon

Removekth(“mango”,1)return mngo

11

Write a python program ,count_square(N) that returns the count of perfect square less than or equal to
N(N>=1) for example count_square(1) return 1 only prefect square less than equal to 1

count_square(5 ) return 2 (1, 4 are the prefect square less than equal to 2

count_square(55) return 7 (1,4,9,16,25,36,49)<=55

12.

Explain different functional argument with example. Write a program to construct calculator using function




I LIST AKTU (2022-23) |

» The list is a sequence data type which is used to 11=[]
primo( L)
store the collection of data 12=E3%2) 3 4

print(l12)
1Al 2.3, “"Thello™)

» Lists in Python can be created by just placing the

sequence inside the square brackets] ]. . print(1l3)
14=[1,2,3,3,3,4,4,5,5]
» list doesn’t need a built-in function for its creation print(l14)

15=[1,4,5]
15[2]=99
print(ls)

of a list. .

» the list may contain mutable element

» list may contain duplicate values

with their distinct positions H 5
I[1, 2.3, 'hello"']
[1, 2

4

[1,




W
?w/ SSSSS LIST METHODS (AKTU 2022-23) 3 min() Calculates the minimum of all the element&f”

1 append()

» Used for adding elements to the end of the List.

1 1=-[2,5,6,7]
2 1. (3)

3 Erint(l]

[z, 5, &, 7, 8]

2 max()
Calculates the maximum of all the elements of the

List 1= [1.2, 1.3, 0.1]

max_value = (1)
Frint(max_value)

B p

v PR S
e

of the List

- T

| mmbers = 3, 2, 8, 5, 10, 6]

2. small = (numbers);

3 rafit("The smallest number 15:", small)
|~

The smallest mmber 15: 2




SSSSSSSSSSSS

4 reverse() Reverses objects of the List in place

1 listl = [1, 2, 3, 4, 1, 2, 6]
2 listl. O

3 print(listl)
il

v :"? I_n ":' -:i
e 2, 1, 4, 3, 2, 1]

5 remove() Removes a given object from the List.

1 lis = l['a', b el
2 lis. ("b")
3 print(lis)

i

L

6.Sort() Sort a List in ascending, descending, or useﬁ-

defined order

1 numbers - [1, 2, 4, 2]

2 numbers. (reverse=True)
2 print{numbers)
a

1 numbers = [1, 2, 4, 2]
2 numbers. ()

3 Frint(numhers)
A

v P
[1, 2, 3, 4]

S

=




GW
List or the given index value.

1 my_llst [, % 3, u,?, 8,12,5]
orint("Popped element:”, my_ list,

Eopped element: 8
EList after pop(): [1, 2, 3, 6, 9, 12, 3]

_115% =1, 2, 3, 4]

v JF &% S
Popped element: 6
List after pop(): [1, 2, 3]

E7bop() Removes and returns the last value from the

3 L|1lf( L1st after pop():", my list)

1

2 print("Popped element:", my list.;c
3 print("List after pop():", my list)
4

8insert() method inserts an item at a specific index@ﬂ
a list. &

GATEWAY CLASSES

LARL L o |

1 fruit = ["banana”,"cherry”,"grape”]
2 fruit.isseCif1, aPPIE"}
3 print(&ruit)

v J P & S
["hanana', 'apple', 'cherry', 'grape']
p

9 index() method searches for a given element from
the start of the list and returns the position of the
first occurrence.

inals- ["Cat", g, “tiger”, "dog']
2 print(Animals. ("dog"))

=1




)

“T'it"dh empty/null list.

L u 1is = [1, 2, =1
2 1lis. O
= pr-intg 1lisy
P - = e =
[ ]

11.Count() returns the count of the occurrences of a
given element in a list.
main._py

1 fruits=["apple”,"cherry”,"apple™]
2 print(fruits. ("apple™))

12 extend()
It is method adds items of an iterable (list, tuple,
dictionary, etc) at the end of a list.

G\, W' 10 clear() removes all items from the List making S | G W
k_/ " momn nmoom n u
1 cars = ["Audi”, “BMW", "Jaguar”] e

other cars = ["Maruti”, "Tata"]

2
3 cars. (other cars)
4 print(cars)

(['Budi', 'BMA', 'Jaguar', 'Maruti', 'Tata']
|

13 Copy()

A shallow copy creates a new object, but it does not
create new copies of nested objects (like lists inside
a list). Instead, it copies references to those nested
objects. So, changes to nested objects affect both

the original and the copied object.




g import copy

original = 1, [2; 3]; &]

shallow copy = copy.copy(original)
shallow copy[1l][@] = 99
print(original)

brint(shallow cop

import copy

ariginal = [1,3/4]

shallow copy = copy.copy(original)
shallow copy[1l] = 99
print(original)

print(shallow_copy)




N import copy
original = [1, [2, 3], 4]
deep_copy = copy.deepcopy(original)

deep copy[1][@] = 42
print(original)
print(deep copy)

v . ik - S

11, [2; 3], 4]
|1, [42,; 3], 4]

2
s(f
2
1]
I

(9
A
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IST ARE MUTUBLE (AKTU 2023-24 ODD)

> Yes, lists in Python are mutable, which means that
their elements can be changed after the list has
been created. This includes adding, removing, or

modifying elements.

(1, =2, S99, 4, 5]
- L1, 2, =2, 4]
~ Lir, 929, 2, =2, 41
(1, 9%, 2, =2, 4, S, o]

1 13:[1_:2,3!;’3,‘ ]
2 del 13|©]
2 print (13)

R
M= @000 sl E WK

AN A WNE

A
[1,
[1.,

#FMODIFYING FLEMENT
L = [1,%2,. 3, 4, 5]
L[2) =#99

peant (L)

FADDING EL EMENT

Ll ="[1, 2, 2]

A S (4)
print{L1)

L1. (1, 99)
print{Ll1)

L1. ([5, o1)
print{Ll1)

# deleting element
12=[1,2,2,4,5]

12. (=)
print{(l2)

popped _element-=12.

I (1)
printdl12])

A G-

2, 4, 5]
4, 5]
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EW LisT SLICING

GATEWAY CLASSES

In order to access a range of elements in a list,
you need to slice a list. One way to do this is to use
the simple slicing operator i.e. colon(:).

Lst[ Initial : End : IndexJump ]

Elements

TO PRINT THE COMPLETE LIST

e s~
1 Lst = [50, 7@,498, 20, 90, 10, 50]

2 print{Lstjes])
3

v B8 S
[so, 70,.30, 20, 90, 10, 50]

T ™™

1 {Lsk =[5e, 70, 30, 20, 90, 10, 5
2, peant(Lst[-7::1])

[50, 70, 30, 20, 90, 10, 50]

PRINT ONLY 2,3,4,5 index element

1 |Lst = [50, 70, 30, 20, 90, 10, 50]
2 print(Lst[1:5])

[70, 30, 20, 90]




1 Print from 4 element of the list then take

SSSSSSSSSSSS

jump of 2 upto the end of the list.

1 List =[1,2,3,4,5, 6,7, 8 9]
2 print(List[3:9:2])
3 print(List[::2])

Werite a function to find ASCII value of the character.

1+ def asciiivalue(a):

) pruat(erd(a))
3 ascil value("A")

0

Write a program to reverse a list

1 [1,
2 reversed list = my list[::-1]
3 print(reversed list)
4

[54 21]

my list - 2503 A5




)
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List comprehension (AKTU 2022-23)

"It is used to create a new list from the existing list

Syntax: newlist = [ expression(element) for element

in oldList if condition ]

1 numbers = [12, 13, 14,]
2 doubled = [x 2 for x 1n numbers]
3 print(doubled)

[24, 26, 28]

1 List = [143 for 1 in range(11) if 1 % 2 SN} |
2 print(list)
3

3, 3, 1, 9, 11, 13]

L

Question:- Write a function lessthan (Ist, k) to retugﬁivc

list of number less than k from the list Ist. The
function mnust use list comprehension
Lessthan([1,-2,0,5,-3],0) returns[-2.-3] (AKTU 2020-
21)

T def leésthan(lst,k):
) returnf1 for 1 1n Ist 1f 14K]
3 print(lessthan([1,-2,0,5,-3],))

)



Ew 1-1[1, 2, 3, 4, 5, 6, 7, 8, 9] GW
“T1UStrate different list slicing constructs for | EE:NEEXe 1 lauRe]a e
the following operations on the following resultl=1[::-1][:-1]
list:L=[1,2,3,4,5,6, 7,8, 9] pr'j_nt(r-esu]_tl)
(AKTU 2023-24 ODD) #2 solution
1. Return a list of numbers starting from | EE NS E LW, [2: %)
the last to second item of the list print(result2)
2. Return a list that start from 3rd item #3 solution
to second last item. result3=1[0::2]
3. Ret.u.rn a list that .has only even print(result3)
position elements of list L. wh N1t i6n
4. Return a list that starts from the . . -
) : middle index=1len(1l)//2
middle of the list L. : .
5. Return a list that reverses all the r‘e:?ult-f-t:l[mlddle_lndex: ]
elements starting from element. at print(result4d)
index 0 to middle index only and
return the entire list.
6. Divide each element of the list by 2
and replace it with the remainder.




\

gw

lustrate different list slicing

“Tcofistructs for the following operations on

the following list:L=[1, 2, 3,4, 5, 6, 7, 8, 9]

1.

Return a list of numbers starting from
the last to second item of the list
Return a list that start from 3rd item
to second last item.

Return a list that has only even
position elements of list L to list M.
Return a list that starts from the
middle of the list L.

Return a list that reverses all the
elements starting from element at
index 0 to middle index only and
return the entire list.

Divide each element of the list by 2
and replace it with the remainder.

1=1[1,2,3,4,5,6, 7, 8 9]
#5 solution
middle index=len(1)//2

print(results)

#6 solultion
result6=[x%2 for x in 1]
print(result6)




wfnsss WWite@ python function,
alternating(Ist) that
takes as a argument a
sequence list. The
function return true if
the elements in list are
alternatively odd and
even starting with even
number otherwise it
return false (AKTU 2020-
21)

def aiternating(lst):

if len(lst)==0:
return True
elif len(lst)==1:

if 1lst[@]%2==0:
return True

return False
elif lst[@]%2==0:

for i in range(len(lst)-1):
if lst[i]%2==1st[i+1]%2:
return False
return True

else:
return False
print(alternating([]))

print(alternating([10]))
print(alternating([7]))
[10,7,8]))
print(alternating([10,8,8]))
print(alternating([7,12,3]))

print(alternating(

True

True

False
True

False
False

SSSSSS
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takes as input two lists of equal length
and return a single list of same length
where kth element is the pair of k
element from the input list

For example

Make Pairs([1,,3,4,5],[2,3,4,9])
Return[(1,2),(3,3),(4,4),(5,9)]

Make Pairs([],[])

Returm[] (AKTU 2020-21)

1+ def makePairs(list1,list2):

) x=len(list1)

3 y=on(lst2)

b 1f x=:

; pairlist-[(Lista[], Lista[i]) for i in rooo(0,%)]
6 retorn pairlist

/

3 print(makeparrs([1,3,5,7],[2,4,6,8]))

9
10

[ 2), Gy &)y (5 6y (7 8)]




& o

N\
- Can5|der following filter (AKTU 2023-240DD) o emmouds
1 filter all the numbers

text [ app].ell II II II234IIJIIbyeII]
z=[word for word in text if word.isdigit()]

["123", '234"]

print(z)

2 filter all the string starting with vowels

text=["appleu,"123","234","byelr,"eg{)","hi"] |:l‘.;3_1::_p:_lel'r legolj
Vowe15=["a", |re|rJ "i"J HOHJ |ru|rJ |r1&|rJ "E", “I", "0", nUn]

z=[ word for word in text if word[©@] in vowels]
print(z)




@V filters all the strings that contains any of the following noun: @

GAT|

“agfa ,Ramesh , tomato, Patna
# List of nouns to filter
nouns = {"agra"”, "Ramesh”, "tomato"”, "Patna"}

# Sample list of strings
"This is a random sentence"]

# Filtering strings that contain any of the nouns
filtered strings = [s for s in strings if any(noun in s for noun in nouns) ]

print("Filtered list:", filtered strings)

Filtered list: ['I visited agra last year', 'Ramesh is a good boy', 'I love eating tomato']

strings = ["I visited agra last year", "Ramesh is a good boy", "I love eating tomato",

GATEWAY C

LASSES




I TUPLES(AKTU 2022-23) |

> Tuples are similar as list but only difference is > With one itery
that they are immutable . m;?—l_:ﬁgle K hiv, )
Creating Python Tuples g i;é?tg tupgg}ﬂ_:jplej )
» Using round brackets ; E{Eﬁg%e - Em;‘tualej}
1 var = ("hello”, "for", "bye") =
2 print(var) <class 'tuple’'>
p! Erlﬂt( ("JHF)) <class "str'">
("hello', 'for', 'bye') > Tuple Constructor
<class "tuple':
tuple constructor - (("dsa", "developement”, "deep learning"))

orint(tuple_constructor)
—




=N /iZ?
@N What is Immutable in Tuples? ‘G/

1 mytuple = (1, 2, 3,.4, 5) o
Tuples in Python are similar to Python list but S # tuples are ifffByed
not entirely. Tuples are immutable and ordered 4 print(mytuple[1])
5 print(mytuple[4])
and allow duplicate values. Some Characteristics 6
7 # tuples cantain duplicate elements
of Tuples in Python. g mytuple - (1, 2, 3, 4, 2, 3)
9 print(mytuple)
» We can find items in a tuple since finding any " 10
. ) \ 11 # adding an element
item does not make changes in the tuple. 12 mytuple[1] - 100

13 print(mytuple)

» One cannot add items to a tuple once it is

created.

» Tuples cannot be appended or extended. 5
(1, 2, 3, 4, 2, 3)
» We cannot remove items from a tuple once it is Traceback (most recent call last):
File "/home/main.py", line 12, in <module>
mytuple[1] = 100
TypeError: 'tuple' object does not support item assignment

created.




—

wl Unpacking a Tuple (AKTU 2023-24 ODD)

In Python, there is a very powerful tuple assignment
feature that assigns the right-hand side of values
into the left-hand side. In another way, it is called
unpacking of a tuple of values into a variable. In
packing, we put values into a new tuple while in
unpacking we extract those values into a single
variable.

Tuple unpacking in Python allows you to assign
elements of a tuple to multiple variables. in a single
statement. This is useful when you have a tuple
and want to extract its values directly into separate

variables

/
£
7

# this Lines PACKS values
# into variableta
a = ("MNNIT Allahabad™, 5000, "Engineering")

# this [ineswUNPACKS values
# of variable a
(college, student, type ofcollege) - a

O =] " LN Bl Ra e

9 “# print college name
print(college)

# print no of student
nrint(student)

# print type of college
nrint(type _ofcollege)

MNNIT Allahabad
2000
Engineering

)

SSSSS
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@\l Operation on tuples

# 1concatenation

tuplel = (o, 1, 2, 3)
tuple2 = ("python’, "unit2’)
orint(tuplel + tuple2)
#nesting

tuple1l = (0, 1, 2, 3)

WD 00 =] & L0 B ka2

tuple2 = ('python®, "hi')
tuple3 = (tuplel, tuple2)
nrint(tuple3)

10 #3 repetition

11 tuple3 = ("python’,)*3

12 print{(tuple

13 # deletion 1s not allowed

(0, 1, 2, 3, "python', "unit2')
((0, 1, 2, 3), ('python', 'hi'))
['p}?thcm', rp}’thﬂl]', rp}’thﬂﬂ'}

1 #/skieing

2 ~tuplel = (0 ,1, 2, 3)

3. print(tuplel[1:])
étuplel:::—l]@|

main.py

4 /print
5 print(tuplel[2:4])
6
7
8
1, 2, 3)
3, 2, 1, 0)
2, 3)

SSSSS




Accessing Values in Python Tuples

n

» Positive index

Var - (llhill, llforll, yell)
orint("Value in Var[@] = ", var[@
orint("Value in Var[1] = ", var[l

orint("Value in Var[2] = ", var[2

> Negative index
var = (1, 2, 3) 5

orint("Value in Var[-1] =."jvar[-1]

orint("Value in Varf=2) 2, var(-]

1]




Write thon program to find repeated items in a

tuple:

t=(1,2,3 2456178 2
repeated items = {iten for item in t if t.count(item) > 1}

print("Repeated items:", repeated items)

Repeated items: {1, 2}

Write a program to convert list to tuple

[%y; B D 4
tuple(L)
print{“"Tuple:™, /1)

print(type(T))

ITuple: (1, 2, 3™ 4§ J5)

remove any item from the tuple

t=(1,24,33,44,95)
Zz=1asE ¢l )
Z.remove(33)

t2=tuple(z)
print(t2d

) __
1, 24, 44 95)




Write a program to reverse the element of the tuple

t = (1, 2, 3, 4, )
reversed t = t[::-1]

print("Reversed tuple:", reversed t)

(1, =2, 3.,
"tuple ' >

Tuple: a , 5)

<class

Write a program to multiply all the element in a tuple.

t =(1, 2, 3, 4, 5
product = 1
for num in t:

num

product *=
print("Product of all numbers in the tuple:", product)

I T e TS XY A IO
Product of all numbers in the tuple: 120

write a program remove duplicate elements from

a list and print the updated list ( AKTU 2023-24)

L = [1, 2803, 4, 4, 5]
L = list(seti{L))
print("List after removing duplicates:", L)

Write a program to add item in tuple
t=(1,2,3,4)
add=0
for num 1in t:
add=add+num
print(add)




String

> A String represents a 1 s = "pythonprogramming”
» Itis an e(you have created 2 print ( 5)
3 print(type(s
a string, you cannot change it.) P D . E yP ( ) )
4 gEN1
» Python Programming does not have a 5. (print ( - )
character data type, is 6 print (type( Z) )
simply a string with a v JJF & ¥

pythonprogramming
<class 'str'>
hi

Lelass “sirEt>»




Accessing characters in Python String

s = "python”
#positive index
print(s[0@])
print(s[2])
#negative index
print(s[-1])
print(s[-2])
#index number is out of the range
print(s[16])
print(s[-16])

Traceback (most recent call last):

File "/home/main.py", line 9, in <module>
print(s[-16])
IndexError: string index out of range

String slicing
substring = s[start : end : step]
Retrieve All Characters

il s > Hello”™
2 S2 = s[:]

3 53 = s[::]
4, print(s2)

> print(s3)




s = "Hellopython”
#Characters from index 7 to the end thon

print(s[7:])

# Characters from the start up to index 5 (exclusive) fiEEJ‘J‘C)
print(s[:5])

#Characters from index 1 to index 5 (excluding 5) ello
print(s[1:5]) Hlovyvhn
#Every second character

print(s[::2]) eot
# Every third character from index 1 to 8 (exclusive)

print(s[1:8:37) I_C)E}jft:tlfjfl
#0ut-of-Bounds Slicing
print(s[3:28])

s = "abcdefghijklmno”
# Characters from index -4 to the end 1mno

print(s[-4:]) g
# Characters from the start up_towindex -3 (excluding -3) abcdetghijkl
print(s[:-3]) klm

# Characters from index -5_%te, -2 (excluding -2) .
print(s[-5:-2]) hjln
# Get every 2nd eleméntsafrom index -8 to -1 (excluding index -1)
print(s[-8:-1:2])



String built-in function

1 G = "Py-thon" 1. capitalize() method

» It is used to change the first letter of a string to

2 # Reverse the String uppercase and make all other letters lowercase.

3 print(s[::-1]) ::e):(ar'?ﬁiﬁo WORLD"
| res = s,Capitalize() Hello world

1 & :
v/ PRy print(res) 123hello world

ohtyP #example?
Z.= "123hello WORLD"

resl = z.capitalize()
print(resl)




2. isalnum() Method

This method checks whether all the characters
in a given string are either

(alphanumeric) characters

string = "abcl23"
print(string.isalnum())

sl = "abc 123"
print(sl.isalnum())
s2 = "abc_123"

print(s2.isalnum())
s3 = "000"
print(s3.isalnum())
s4= "aaaa"
print(s4.isalnum(’))

3. isalpha() Method

It is used to check whether all characters in the

String are an alphabet.

stringl- = "Ayush’
print(stringl.isalpha())
string2 = "'Ayush©212’
print(string2.isalpha())
string3 = "'Ayush Saxena’
print( string3.isalpha())
stringdg = ""
print(stringd4.isalpha())

True
False

False
False




4. isdecimal() Method 5. isdigit() Method

This method checks whether all the | It returns “True” if all characters in the string are digits,

characters in a given string is digit. Otherwise, It returns “False”

sl = "AHO°
print(sl.isdigit())

o— s2_ = "154ayush69’
sl = "12345" print(s2.isdigit())
print(sl.isdecimal())
s2 = "12geeks34" 6. index().Method
print(s2.isdecimal())
s3 = "12/34" The index() method in Python is used to find the position of

prajeis3.asdecanaly )) a specified substring within a given string.

7 s = "Python programming”
osition = s.index("prog"
Traceback (most recent call last): P ot e ("prog")
File "/home/main.py", line 4, in <module> print(position)

position2=s.index("yag")

position?2=s.index("yag") . .
ValueError: substring not found print(position2)




Syntax of index()

s.index(substring, start=0, end=len(s))

1. substring: The substring to locate
within the string s.

2. start (optional): The starting index
for the search. Defaults to 0 if not
provided.

3. end (optional): The ending index for
the search. If not provided, it
defaults to the length of the string.

I e —
s = "Python”

position = s.index("on", 1, 6)

print(position)

L

7. islower() method

This method checks if all characters in the string are

lowercase.

print("python".islower())
prinpt("pYthon".islower())

True
False

8. isnumeric()\Method

It is used to determine whether the string consists of

numeric characters or not
stringl = "123ayu456’
print(stringl.isnumeric())
string2 = "'123456'
print(string2.isnumeric())




9. isidentifier() Method
> This method is used to check whether

a string is a valid identifier or not
Note:
A string is considered as a valid identifier
if:
» It only consists of alphanumeric
characters and underscore (_)
> Doesn’t start with a space or a

number

# String with spaces

string = "hi for G"
print(string.isidentifier())
# A Perfect identifier
string = "hellopython”
print(string.isidentifier())
# Empty_ string

string = ""
print(string.isidentifier())
# Alphanumerical string
string = "hi@forohi”
print(string.isidentifier())
# Beginning with an integer
string = "54k@foreks"
print(string.isidentifier())




10. upper() Method

> It creates a new string
with all lowercase letters
changed to uppercase.

» This method does not
change the original string
instead it simply returns a

new one.

s = "hello, world!"”
res = s.upper()
print(res)

HETLL.O, WORLD!

11. isupper() method

This method returns whether all characters in a string are uppercase or

not. @ "HELLO" “True
b= "hello"
c="hEllo" False

print(a.isuppery())
print(b.isupper())
print(c.isupper())

False

12. lower() Method

It converts all uppercase letters in a string to their lowercase.

1 s = "HELLO, WORLD!" )
2% res = s.lower() hello, world!

3" print(res)




) )

QG String Len() It can be used to find the length of an object gy\’

GATEWAY CLASSES

GATEWAY CLASSES

listl = ["hif , for"’, '3444"',2022]
print( (listl))

tuplel = (1,2,2,4)

print{(J~ (tuplel))

stringl = "python™

printls (stringl))

the Updating or deletion of characters from a String
is not allowed.
String are immutable

1 Stringl - "gatewayclasses”
2 print("Initial String: ", Stringil)
3 #string slicing

print(Stringl]3])4positive index

4
5
6 print(Stringlf1:3])
;
8
8]

DN < N W N

String1[0]-"k" .

Concatenation

Initial String: gatewayclasses
5
g
at
Traceback (most recent call last):
File "/home/main.py”, line 7, in <module>
Stringl [0]="k" - F .—.:, ;:_ o

: } ’ v
TypeError: 'str' object does not support item assignment
hellostudents

1 str1="hello"™

2 str2="students™
3 print{stri+str2)
a




—

7
W G

erte a Python program to get a string made of the first 2 and last 2 characters of a given &~

)
GA’ LASSES

string. If the string length is less than 2, return the empty string instead.

* def string transform(s):
if len(s) < 2:
return "
return s[:2] + s[-2:]
print(string transftorm("python™))
print(string transform("w3"))
print(string transform("w"))

1
I
3
g
5
6
/




)]
@N write a progarm to take two string and fid out the common letter between them

EWAY CLASSES

common_letters(sl, s2):
return "".join(sorted(set(sl) & set(s2)))
print(common_letters("hello", "world"))

print(common_letters("python"”, "java"))
print(common_ letters("abc", "xyz"))




=N
W Write a Python function to get a string made of 4

«ucopies of the last two characters of a specified string

(length must be at least 2)

def repeat_last two(s):
if len(s) < 2:
return "String must be at least 2 characters long.”
return s[-2:] * 4

print(repeat last two("hello"))
print(repeat last two("ab"))
print(repeat last two("x"))

lolololo
abababab
String must be at least 2 characters long.

Write a program to Reverse string if length is a
multiple of 4

s = input("Enter a string: ")
if len(s) % 4 ==

=5l ii-1]
print("Output:", s)

Enter a string: hell
Output: lleh




=N
W Write a Python program to change a given string

«~te-@ Newly string where the first and last chars have

been exchgnge
s = input("Enter a string: ")
if len(s) < 2:
print("Output:”, s)
else:

new s = s[-1] + s[1:-1] + s[0]

print("Output:”, new s)

Write a Python program to remove characters tha€
have odd index values'in a given string.

= input("Enter a string:
2]

Il)
new s = sJ:
print("Output:”

, hew_s)

Enter a string:

python

Qutput: pto

GATEWAY CLA

SSES




)

)

@V Write a program that accepts a sentence and calculate the

“htfhber of digit, uppercase and lowercase (AKTU 2021-22)
def string test(s):#s="the Q 1"
d={"uppercase":0, "lowercase":0,"digit":0}
far ¢ in s
if c.isupper():
d["uppercase" ]=d[ "uppercase" ]+1
elif c.islower():
d["lowercase" ]=d[ "lowercase" ]+1
elif c.isdigit():
d["digit" ]=d["digit"]+1
else:
pass
print("number of upper case characters",d["uppercase"]
print("number of lower case characters”,d["lowercase"]
print("number of digit",d["digit"])

)
)

string_test("the Q 1"ﬂ

number of upper case characters 1
number of lower case characters 3
number of digit 1

Write a program to change a given st@‘y
to a new string where the first and 1ast™ ™7
chars have been changed(AKTU 2021-
22)

1+ ef change string(strd):

) return stl[-1:] + sted[L2-1] + strd[:1]
3 rint{change string(“atcd))
A

v/ F ¥
dca




) 2

W'Write a program to count the vowels present in | Write a program to check whether a string is a @W
“T"81Vé&n input . (AKTU 2022-23) palindrome or not (AKTU 2022-23) R
1~ def vowel_count(:1r): 1- def ispalindrome(s):
2 count =0 " ) return s==5[::-1]
: :ﬁm‘f‘ﬂ = set("aeloUAETOU") 3 k=i ("enter the string\n")
’ 07 LRI AT * 4" ans-ispalindrome(k)
5 1t alphabet 1n vowel: N
6 count = count + 1 517 ans: ) , )
7 print("No. of vowels :", count) ? print(“yes plaindrome®)
g eL1se,
9 = "pythonprogramming” 3 print(“no palindrome™)

10 vowel count( )

=nter the string
nalayalam
yes plaindrome




@_/W How can you randomize the items of a list in place in python ? (AKTU 2021-22)

GATEWAY CLASSES

1 1mport random
) test list = [1, 4, 5, 6, 3]
3 print("The original list 1s : " + str(test list))
"4 random, (test list)
| 5 print("The shuffled list 1s : " + str(test list))
A

v J P & 5§ input

The original list 1s : [1, 4, 5, 6, 3]
The shuffled list 15 : [6, 4, 1, 5, 3]

What will be the output

1~ def cube{x):

2 return Y S
= x=cube(32)

M A print{x)

n=27

: (FO)
I\




*tH& sentence is capitalized(AKTU 2022-23)
lines = []

print("Enter multiple lines (press Enter on an empty line to stop):")
while True:
line = input()
if line = "™
break
lines.append(line.upper())

print("\nCapitalized Output:")
for line in lines:
print(line)

BEnter multiple lines (pwmesSW) Enter on an empty line to stop):
fhello

[bye

:Capitalized Ot e
HELLO
BYE

Wlte a program that accepts sequence of lines as input and print the lines after making all character in gbw

AAAAAAAAAAAAAA
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@_/W Consider a function perfect_square(number) that Split() @/
“T'fétrns a number if it is perfect square otherwise cspne o Rew R

return-1 ( AKTU 2023-24 ODD) 1 text= "Splitwthis.string
2
- . 3 # splitssusing space
2+ def perfect square(number): | 3
p 7= math, (number) \ 6 sgrocery = 'Milk, Chicken, Bread’
. S : | N
4 I 7°z==number: | % 8 # splits using ,
5 return number v 9 print(grocery. . ("y 7))
] | J.E‘
: else: 11 groceryl = 'Milk:Chic:ken, Bread'
7 return-1 12 print(groceryl. | (':"))
8 print(perfect square(4)) 13
rint(perfect square(? _
9 print(perfect_square(2))  p—

['Split', 'this', 'string']
(['Milk', 'Chicken', 'Bread'l
[['Milk', "Chic', 'ken, Bread']




<)

@/W Construct a program that accepts a comma
“TseéParated sequence of word as an input and prints
the word in a comma- separated sequence after
sorting them alphabetically(AKTU 2023-24 ODD)

| tons - (" wtcmmasqmmumsammmeofwmﬂﬂﬁj
) words = wond for verd 1 tems, ("))

3 orit(y (o (o))

| ¢

(Trot coma-Sepatated sequence of words
wthott, heLlo, bag, wrld
thag, eLlo,without, world

What will be the output. (AKTU 2022-23)
e .

1 listl=p'M&,'N', K", Y]
2 prant(~@. (llstl))

MANEK@EY

Final result is string

A
ow




)]
w Construct a function ret_smaller(l) that return smaller list from a nested list. if two list have same

GATEWAY CLASSES

length then return the first list that is encountered (AKTU 2023-24 ODD)

def rEt_smaller(l}:

1
I 2 # If the List is empty, return an empty Lisit
3 if not 1:
I A return []
R 5
6 # Start by assuming the first subbisitif1s the smallest
i 7 smallest list = 1[@]
8
9 # Iterate over the rest of thel\sublists
F 1@ for sublist in 1[1:]:
11 # If a smaller sublist 18 found, update smallest List
P 12 if {sublist) < (smallest list):
g 13 smallest list = sublist
14
15 # Return the smallest sublist found
16 return smallest list
17

18 # Example usage
19 nested list = [[3,%,5]1s [1, 21, [65 7> 2, 2], [1P]11
20 print{ret smaller(nested list)) # Output: [1, 2]

.

L

GATEWAY CLASSES

@




)

W rite a Python function to insert a string in the middle of a string.

EWAY CLASSES

1~ def insert middle(original, insert):

2
3

4
5
6

mid = len(original) // 2

return original[:mid] + insert + original[mid:]
print(insert middle("abcdef"”, "XYZ"))
print(insert _middle("hello", "123"))

abcXYZdef
hel2311o




Y

» A Set in Python is used to store a collection of items
with the following properties.

» No duplicate elements. If try to insert the same item
again, it overwrites previous one.

» An unordered collection. When we access all items,
they are accessed without any specific order and we
cannot access items using indexes as we do in lists.

» Mutable, meaning we can add or remove elements
after their creation, the individual elements within

the set cannot be changed directly

s = {10, 50, 20} i

{5, 20])
;<class 'set'>

Note:
There is no specific order for set elements to
be printed

my set = {10, 5, 3, 8, 1,1,2,2)
print(my set)

1, 2, 3, 5, 8, 10]




) )
§/W 1. Mutability of Sets (Adding & Removing Elements) y\l

SSSSSSSS

my set = {1, 2, 3}

print("Original Set:", my set)
# Adding elements Original Set: {128}
my set.add(4) After Adding 4m1ls 2, 3, 4}

print("After Adding 4:", my set) After Removing 2: {1, 3, 4}

#Removing elements After Discarding 5 (not present): {1, 3, 4}
my_set.remove(2) After Clearing: set()
print("After Removing 2:", my_set)

# Discarding an element (won't raise an error 1f not found)
my set.discard(5)

print("After Discarding 5 (not present):", my_set)
# Clearing all elements

my _set.clear()

print("After Clearing:", my set)




(]
’-’./{,—‘

SSSSSSSS

remove() deletes an element but raises an error if it's not found.

discard() deletes an element but does not raise an error if it's missing

clear() removes all elements.

2. Elements Inside a Set Must Be Immutable

Although we can modify the set itself, we cannot change the elements inside the set directly.

Attempting to Add a Mutable Element (List)

1 my_set: {1.! 25 [31}
2

Traceback (most recent call last):
File "/home/main.py", line 1, in <module>
my set ={{1, 2, [3, 4]} # Invalid, lists are mutable

AAMAAANANANANAANAANAANAAAN

TypeErrom®unhashable type: 'list'




@_/W Using a Tuple Instead of a List Conclusion Ey\’

L

GATEWAY CLASSES

1 my_set = {1, 2, (3, 4)} > Sets are mutable - We can add or remove

2 print(my_set) elements.

> Set elements must be immutable - We cannot

modify elements directly.
> Lists and dictionaries cannot be elements of a

» Mutable elements (like lists, dictionaries, set, but tuples and strings can.

sets) cannot be stored in a set

» .Immutable elements (like numbers, strings,

tuples) are allowed.

EWAY CLASSES



GATEWAY CLASSES

@,W Heterogeneous Element with Python Set UNION E!V
! The union of two sets combines all unique elements”

from both sets.
Python sets can store heterogeneous elements

in it, i.e., a set can store a mixture of string, {1, 2 B
, {3, 4, 5}
integer, boolean, etc datatypes. Using " |  operator

print("Union:", A | B)
# Using union() method
print("Union (method):", A.union(B))

s = {"hi", "for", 10, 52.7, True}

12 print(s)

Unden: {1, 2, 3, 4, 5}
. Union (method): {1, 2, 3, 4, 5}

{True, '™hi', 52.7, 10, "fozl)}

Y CLASSES



)

@/W Intersection

GATEWAY CLASSES

A={1, 2, 3}

B = {3, 4, 5}

# Using & operator

B)

# Using 1ntersection() method
print("Intersection (method):", A.intersection(B))

print("Intersection:", A &

Unden: 41, 2, 3,
Union (method) :

4,
{1,

5}
2y

Diffrence

: ()
g(s.b

A=1{1, 2, 3}

B = {3, 4, 5}

# Using - operator
print("Difference (A - B):", A - B)
B - A)

print("Difference (B - A):",

# Using difference() method
print("Difference (A - B) (method):", A.difference(B))
print("Difference (B - A) (method):", B.difference(A))

Difference (A - B): {1, 2}
Difference (B — A): {4, 5}
Difference (A - B) (method): {1, 2}
Difference (B - A) (method): {4, 5}




my¥set = {1, 2, 3, 4, 5}
print("Before clearing:", my_set)

# Clearing the set
my set.clear()
print("After clearing:", my_set)

Before clearing: {1, 2, 3, 4, 5}
After clearing: set ()

(7).
%QE.)




ew What will be the output ? (AKTU 2022-23)  8W
. Write a program to find permutation of a given B
string.
main py ‘ main.py 0\‘,
| fron itertools import permutations L~ def countifs):
) 2 vowels="AEIOUae1lou
3+ def find permutations(string): : count-=0
4 perm list = < (permutations(string)) A for ¢ in >
5 perm strings = [, '/(perm) for perm in perm list] ) 1f ¢ 1n vowels:
6 return perm strings 6 count=count+!
7 input string = “abc" 7 return count .“
3 permutations list = find permutations(input string) 8 print(count1("1 love India’))
9 print(permutations list) 9
['abc', 'ach', 'bac', 'bca', 'cab', 'cha'l




)]
w Question.1 Which of the following statement

EWAY CLASSES

produce an error in python?

statement 1: x,y,z=1,2,3

statement 2: a,b=4,5,6

statement 3: u=7,8,9(AKTU 2020-21)
Statement 1 give no error Statement 2 gives error
because 6 is not assigned to any variable
Statement 3 gives error as 8,9 is not declared to
any variable
Q2 Explain why this program generate error
X=['12’,’hello’,456]
X[0]*=3
X[1][1]=bye’

Z N

X[0]*=3 (AKTU 2020-21) GV
It does not give any error . X[0] refers to the strn:g
'12'. Multiplying a string by an integer in Python
repeats the string that many times. This updates X[0]
to '121212', and now the list X becomes:

X =['121212', 'hello’, 456]

X[1}[1]='bye’

Here, X[1] refers to the string 'hello’, and X[1][1]
refers to the character at index 1 of 'hello’, which is
'‘e’. The intention seems to be to replace the
character 'e' with the string 'bye’'. However, this line
generates an error because strings in Python are

immutable, meaning their individual characters

cannot be changed.

SSSSSSS




| Python Dictionary Method (AKTU 2022-23) -

Functions Name Descriptions
clear() Removes all items from the dictionary
copy() Returns a shallow copy of the dictionary
fromkeys() Creates a dictionary from the given sequence
get() Returns the value for the given key




Functions Name

Descriptions

items() Return the list with all dictionary keys with values
cevsh) Returns a view object that displays a list of all the keys in the dictionary
Y in order of insertion
pop() Returns and removes the element with the given key
popitem() Returns and removes the key-value pair from the dictionary
Returns the value of a key if the key is in the dictionary else inserts the
setdefault() _ e
key with a value to the dictionary
values() Updates the dictionary with the elements from another dictionary

update()

Returns a list of all the values available in a given dictionary




| Lseg= {9, ', ', ' ')
1 tEIt ‘ﬂ, ugu : ufDrﬂN j
) text. ()
3 print(‘text =", text)

# creating duct with default values as None
res dict = 1, (5eq)

M P o

5 print("The newly created dict-with None values : " + <r(res dict))

8 # creating duct wyth"derault values as 1

9 res dictd = dict, ™) <(seq, 1)

main py |

1 original = {1: "g', 2: "for'} 16 wr : : # .
- nri%inal- ( 11 prin(*The newly created dict with 1 as value : " + <tr(res dict2))
new. -
4 print('new: ', new) !2
5 print(‘original: ', original)
6

m [‘he newly created dict with None values : {" hm:, 'b": None, 'ci‘ Ncne, '3": None, "e': None]
MW - q 4 . 4 '| -I

C,ﬂgml (1 'g', 2: "For') [he newly created dict with 1 as valwe : {'c": 1, 'z 1, 'd": 1, "a': 1, 'e": 1)



I l
d = {'coding’s ‘good’, ‘thinking': 'better’}
print(d.zet("coding'))

) print(student)

3 suspended = student. o ("rahul”)

1 4 print("suspended student roll no. = *,suspended)
. 5 print("remaining student®, student)

1
!

good

1 Dictinharyl = {"A": "python’, 'B": "For’, 'C':_'ﬁ§fhunr}
) print(Dictionaryl. -/ ())
. {'rahul': 7, 'Aditya': 1, 'Shubhan': 4}

g ot il . 7

dict keys(['2', 'B', 'C']) \remaining student {'Aditya': 1, 'Shubham': 4}




TR Crd={ane, hiw -
t(d () ) print("setdefault() retuned:”, d. )
e 3 print("After using setdefault():", d)

T

3, 011 setdefault() returned: 93
' Rfter using setdefault(): {'a': 97, 'b': 98}

Ca't 97, 't 98, ‘¢t 99, 'd': 100)

] 1 ictionary = {"raj"s 2, "striver"s 3, "vikran"; 4}
space key add&d using setdefault() method

1 d
) j 2 print(dictionary.values())
3

"

(53
ey TT—

dict values([2, 3, 4])

W{'a': 97, 'b': 98, 'c': 99, 'd": 100, 7 ' 32}



1
2
3
Fl
5
6
7
3
9

v J o 5

Dictionaryl = {'A": "hello’,
Dictionary2 = {'B":

‘bye’}

# Dictionary before Updation
print("Original Dictionary:"™)
nrint(Dictionaryl)

# update the value of key "B’
Dictionaryl.

print("Dictionary after updation:™)

orint(Dictionaryl)

Criginal Dicticnary:

{IRI:

{IHI:

"hello',

'hello',

'"E': "For'}

Dictionary after updation:

IEI: 'bYE'}

(Dictionary2)

13 :

'‘B': "For’', }

1 # Digtignﬂgp”mith three items
2 Dictionaryl = { 'A": 'hello’, 'B': 4, 'C's "bye' }
371 ¢

4 print("Dictionary items:")
76 # Printing all the items of the Dictionary
7 print(Dictionaryl. 1 ())

Dicticnary ltems:
dict items([('2", 'hello’), ('B', 4), ('C", 'bye')])




SSSSSSSSSSSSS

LIST (AKTU 2022-23)

DICTIONARY

The list is a collection of index value pairs like
that of the array in C++.

The dictionary is a hashed structure of the key
and value
pairs.

The list is created by placing elements in [

o n

] separated by commas “,

The dictionary is created by placing elements in {

n.n

} as “key”:”value”, each key-value pair is

o u

separated by commas “,

The elements are accessed via indices.

The elements are accessed via key-value pairs.

The order of the elements entered is
maintained.

There is no guarantee for maintaining order.

Lists are orders, mutable, and can contain
duplicate values.

Dictionaries are unordered and mutable but
they cannot contain duplicate keys.

SSSSSSSSSSSSS
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Append() AKTU (2022-23)

Extend()

Append single element at the end of the list

Append multiple elements fro, an iterable at the
end of the list

Accepts single element as an argument

Accept an iterable (e.g. list,tuple, string) as an
argument

List AKTU( 2022-23)

tuples

List are mutable

Tuples are immutable

List are usually slower than tuples

They are faster than list

list1=[10,20,30]

Tup1=(10,20,30)

SSSSSSSSSSSSS



Array AKTU 2019-20)

SSSSS

list

: (FO)
I\

Arrays have a fixed size set during creation.

Lists are dynamic and can change in size during
runtime.

All elements in an array must be of the same data
type.

Lists can accommodate elements of different data
types.

Memory for the entire array is allocated at once
during initialization.

Lists dynamically allocate memory as elements are
added or removed.

Arrays are less flexible as their size cannot be easily
changed.

Lists are more flexible, allowing easy addition or
removal of elements.




)]
@\l What will bet the output ? AKTU( 2021-22)

~1- def printalpha(abc_list, num list):

2+ for char in abc list:
] for num in num list:
4 print(char,num)

5 printalpha([“a”,"b","c"1,[1,2,2])

7 N
Write a python function to convert a decimal number(bw

its binary ,octal and hexadecimal. onremay cunss

1- def bin oct hex(a):
2 (upyint(bin(a))
WO PrintCo ()
rin a
"5 bin {p:uct _hexi( 1))

\\‘6}




=N

W  writea python function removekth (s,k)

EWAY CLASSES

that takes as input a string and integer k>=0 and
remove the character at index k. if k is beyond
the length of s, the whole of s is returned
For example
removekth(“python”,2) return pyhon
Removekth(“mango”,1)return mngo

AKTU (2023-24 ODD)

AKTU (2020-21)

1- def removekth(s,k):

2 = :

3- for 1 in_refcflen(s)):
4- 11 l=k:

5 é slr=str+s[1]

6 retoen §

7 print(removekth("mango™,1))
8 prant(removekth("mango”,4))
9 print(removekth(“mango™,16))

N

mngo
marng
mango
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W Write a program factor(N) that return a list of

EWAY CLAS:

all positive divisor of N (N>=1). AKTU (2020-21)

1- def factor(num):

2 flist-[]

3 1t num>=1:

| for 1 1in (1,num+1):
5 it numii==0:
6 flist. (1)
7 return flist
8 print{factor(s))

Write a python program to add item in a tuple. @//\A;

AKTU (2019-20)

#first method
t=(10470,40,70,90)
pearrt(t)

t=t¥{20,)

print(t)

#second method

1= (1)

1. (2)

t= (1)
print(t)

|
o000 =BG KA &l M=

I
[
=2

v P & S

' (10, 20, 40, 70, 90)

(1o, 20, 40, 70, 90, 20)
(o, 20, 40, 70, %0, 20, 3)
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W  writea python code to find out occurrence of an elements in a list.

1 vowels=["a’,"a’,"'e’,"i","a’, "0, 'u’, " ]
2 print("count of a",vowels. ('a'))
3 print("count of e",vowels. ("e*))
4 print("count of 1" ,vowels. (.¥))
5 print("count of o",vowels. o i('0"))
6 print("count of u”,vowels. i %(*u’))

J )
J
B

fcount of
icount of
gcount of

o
fcount of a
e
1
e
"count of u

N e W




)] _\
W write a python program ,count_square(N) that returns the count of perfect square less than or @\l

AY CLASSES

equal to N(N>=1) for example count_square(1) return 1 only prefect square less than equal to 1
count_square(5 ) return 2 (1, 4 are the prefect square less than equal to 2
count_square(55) return 7 (1,4,9,16,25,36,49)<=55 AKTU (2020-21)

1 import math
2 - def count square(N):

1f N <= 1:

I return o

i # Find the largest integer _whose square 1s less than or equal to N
largest integer - (math. ~ “L(N))

¢ The number of perfect squares less than or equal to N is the same
# as the largest integer whose square 1s Less than or equal to N
return largest integer
= 10 N =55

11 print(“count of~perfect square less than or eqaul to",count square(N))

L T oo T B o TR Yy IR S W

v J P & 3 input
count of perfect sguare less than or egaul to 7




EWAY CLASSES

)

)]
w Ques. Write a python function, searchMany(s,x,k) that takes an argument a sequence s am@v

AY CLASSES

integersx, k(k>0) the function returns true if there are at most k occurrences of x in s .otherwise it returns

false searchMany ([10,17,15,12],15,1) return true, searchMany([10,12,12,12],12,2) return falseAKTU

(2020-21)
1 - def searchMany(s,x,k):
2 count=0o
3 for 1 1n 's-:
Aa N e
S count-=count:1
6 if count==k:
7 return True
8 else:
o return False
10

11 print(searchmany¢}li1o,17,15,12],15,1))
12 print(searchManyw([10,17,15,12],17,3))

-¥

True
False




= A
@\l A website requires the users to input username and password to register. Construct a program t@

GATEWAY CLASSES

check the validity of password input by users. Following are the criteria for checking the password
(Aktu 2023-24 ODD

At least 1 letter between [a-z]

At least 1 number between [0-9]

At least 1 letter between [A-Z]

At least 1 character from [S#@]

Minimum length of transaction password: 6

Maximum length of transaction password: 12

N OON# W DN R

Your program should accept a sequence of comma separated passwords and will check them
according to the above criteria. Passwords that match the criteria are to be printed, each separated

by a comma




~ 1 1mport re
2
3 - def is valid password(password): ;
4 # Check 1f the password meets all the criteria v &
5 if {6 <= (password) <= 12 and ’
6 re. (r'[a-z]", password) and
7 re. (r'[@-9]", password) and Nz
8 re. (r'[A-Z]", password) and 2 %
g~ re. (r'[$#0]", password)): & 4D o
10 return True
11 return False
12
13 - def check passwords(passwords):
14 # Split the input string into individual™pasSwords
15 password list = passwords. (',') ’ )
16 # Filter valid passwords ;4
17 valid passwords = [password for passynrd in password list 1t is valid password(password) ]
18 # Join the valid passwords with a\comma and return
19 return *,". (valid passwnrds) N
20
21 # Example usage : ¥
22 passwords - ("Enter/comma-separated passwords: ")
23 valid passwords = check;passwﬂrds(passwnrds)
24 print("valid passwordss.”,walid passwords)
25 \ ‘)

J
b




A
e import re statement in Python is used to import the re module, which provides support for working @\l

EWAY CLASS

with regular expressions. Regular expressions (regex) are patterns used to match character

=

combinations in strings. The re module allows you to perform tasks such as searching, matching, and

replacing text using these patterns.

B

Enter comma—separated passwords: HELLC,Hellofl12e
Valid passwords: Hello@126

...Program finished with exit code 0
Fress ENTER to exit console.l

MR YN V.4 e
Enter coma-separated passwords: hello,Hello@123,BEkkkk1@3445

Hello@123,AEkkkk1@3445

ATEWAY CLASSES



| FUNCTION |

» Python Functions is a block of statements that return the specific task. The idea is to put some
commonly or repeatedly done tasks together and make a function so that instead of writing the same
code again and again for different inputs, we can do the function calls to reuse code contained in it

over and over again.

» Some Benefits of Using Functions

» Increase Code Readability

» Increase Code Reusability

Types of Functions in Python

There are mainly two types of functions in Python
» Built-in library function: These are Standard functions in Python that are available to use.

» User-defined function: We can create our own functions based on our requirements.



AAAAAAAAAAAAAA

Keyword Function name Parameter

def function_name(parameters):

| f
e statement}—* ?tcﬁ)e/r?went

return expression

-

Function return




l Python Function I

» Syntax of function definition :

» def function name( arg 1, arg 2):

Syntax of function call

Function_name( argl,arg2)



vV V V VY V V VY

I Python Function |

Keyword: the keyword ‘def’ is used to define function header.

Function name: we define the function name for identification or to uniquely identify the function.
(:) a colon to mark the end of function header.

Arguments these are the values passed to the function between parentheses

Body of the function: the body process the argument to do something use ful

An optional return statement to return the value from the function.

function call To execute a function , we have to call it



l Creating a Function in Python

» We can define a function in Python, using the def keyword. We can add any type of functionalities and

properties to it as we require.

1 # A simple Python function
- def fun():

print("Welcome ™)

# Driver code to call @& function
fun()

fielcome

1
2
3
i
5
b
7
8

. ..Program finished with exit code 0
Press ENTER to exit ccnscle.ﬂ



Python Function with Parameters |

> If you have experience in C/C++ or Java then you must be thinking about the return type of
the function and data type of arguments. That is possible in Python as well (specifically for

Python 3.5 and above).

» Defining and calling a function with parameters

» def function_name(parameter: data_type) -> return_type:
»  """Docstring"""

»  # body of the function

»  return expression.



ew l Python Function with Param?ters ew

GATEWAY CLASSES GATEWAY CLASSES

1+ def add(numl: 5 num2: ) > -

2 """Add two numbers"""

3 num3 = numl + num2

4

5 return num3

6

7 # Driver code

2 numl, num2 = 5, 15

9 ans - add(numl, num2)

18 print(f"The addition of {numi} and {num2} results {ans}.")
11

12

v V8 N input

The addition of 5 and 15 results 20.

. ..Program finished with exit code 0
Press ENTER to exit console.D



l Types of Python Function Arguments AKTU (2022-23) "

» Python supports various types of arguments that can be passed at the time of the function

call. In Python, we have the following 4 types of function arguments.

» Default argument
» Keyword arguments (named arguments)
» Positional arguments

» Arbitrary arguments (variable-length arguments *args and **kwargs)



l Default Arguments |

» A default argument is a parameter that assumes a default value if a value is not provided in the

function call for that argument

1 # Python program to demonstrate
2 # default arguments
3~ def myFun(x, y=50):
a praint{ x: ", X)
5 print(“y: *, y)
6

7

8 # Driver code |

9 myFun(12)

16 myFun(11,20)

11

U1
MO o

)
o



l Keyword Arguments

» Theidea is to allow the caller to specify the argument name with values so that the caller does not

need to remember the order of parameters.

1 # Python program to demonstrat@ Keyword Arguments
2 - def student(firstname, lastname):

3 print(firstname, lastname)

a

5

6 # Keyword arguments

7 student(firstname-"python’, lastname="Practice’)
8 student(lastname-"Practice’, firstname='python’)
9

1@

11

v U $ S input
syython Practice
yython Practice

.. .Program finished with exit code O
dress ENTER to exit console.l



l Keyword Arguments [

» Keyword-only arguments mean whenever we pass the arguments(or value) by their
parameter names at the time of calling the function in Python in which if you change the

position of arguments then there will be no change in the output.

> Benefits of using Keyword arguments over positional arguments
» On using keyword arguments you will get the correct output because the order of argument

doesn’t matter provided the logic of your code is correct. But in the case of positional

arguments, you will get more than one output on changing the order of the arguments..



l Positional Arguments |

> Position-only arguments mean whenever we pass the arguments in the order we have defined function
parameters in which if you change the argument position then you may get the unexpected output. We
should use positional Arguments whenever we know the order of argument to be passed.

» So now, we will call the function by using the position-only arguments in two ways, and In both cases,

we will be getting different outputs from which one will be correct and another one will be incorrect

» We used the Position argument during the function call so that the first argument (or value) is assigned
to name and the second argument (or value) is assigned to age. By changing the position, or if you
forget the order of the positions, the values can be used in the wrong places, as shown in the Case-2

example below, where 27 is assigned to the name and Suraj is assigned to the age



ew l Positional Arguments ew

GATEWAY CLASSES h % GATEWAY CLASSES

> raw

8E¥"hameAgé(ﬁame, agész
print{("™H3I, T am”, name)

print{( "My age is > Qage)

.

# You will get correct output befcause

# argument 1s given in order
print(T"Case-1:")

nameAge("Suraj’, 27)

16 # You will get i1ncorrect outpat because
13 # argument 1s not i1n order

12 print{("\nCase-2:")

12 nameAge(27, “"sSuraj”)

e §

VONOUDWN M

input
fHi, I am Suralj
My age is 27

Case—2 =

i, I am -27
My age is Sura’j



I Arbitrary Keyword Arguments |

» In Python Arbitrary Keyword Arguments, *args, and **kwargs can pass a variable number of

arguments to a function using special symbols. There are two special symbols:

» *args in Python (Non-Keyword Arguments)
» **kwargs in Python (Keyword Arguments)



l *args in Python (Non-Keyword Arguments) |

» We can declare a variable length length argument with the*symbol
» The *args allows a function to accept any number of positional arguments

» The arguments are collected as a tuple within the function



V)

©
2

SSSSSSSSSSSSS

I 1 # beginning of the method
2 - def sum{* args):
3 resultfinal = ©
A  #Hbeginning of for Loop
5~ for num 1n args:
6 resultfinal = resultfinal + num
4
S return resultfinal
9 #Hprinting the values
1@ print( (19, 2a)) # 30
11 print( (12, 28, 30)) # 60
12 print( (19, 205mw2)) # 22
13
14

SSSSSSSSSSSSS



***kwargs in Python (Keyword Arguments) |

» The *kwargs parameter allows a function to accept any number of keyword arguments.

» The arguments are collected as a dictionary within the function

 # Let's write a Python program
# *Rwargs for a variable number of keyword arguments

- def myPrg(**kwargs):
, for key, value in kwargs. 1 ():

# Driver code fopskwargs,in python
myPrg(first ="Hello"; mid ="welcome®, last="Hello")

1
2
3
4
5
& print (key, "==" , value)
7
8
9
(%)
1

first == Hello
mid == Welcome
last == Hello

...Program finished with exit code 0
Press ENTER to exit consocle.|]



GW Calculator using function AKTU (2019-20)

I 1 # Python program for simple calculator aq ,

2
3 # Function to add two numbers %6

4 - def add(numl, num2):

5 return numl + num2 6
6

7 # Function to subtract two n

8 - def subtract(numli, num2):

S return numl - num2 (;
19

11 # Function to multiply t

12 - def multiply(numl, num2)

13 return numl = num2 /)
14 $
15 # Function to divide, twor
+ 16 - def divide(numil,
17 return numl /™

Al

18
19 print("Pleaseq*__\
20 131 = 4 r -: .'3;

21 "

22 ¥3 . Multiply\n™ \
23 . Pivide\n™)
24

- -
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l Calculator using function

# Take input from the user

select = ( t("sSelect operations form 1,
number_1 - L= t("Enter first number:
number 2 - ( t("Enter second number:

if select == 1:

print(number 1, +" , number_ 2,
add(numbeb_l‘

elif select == 2:
print(number 1, -7, number 2,
subtract(number
elif select == 3:

print(number_1, "% "5 number. 2,

multlply(number

elif select == 4:
print(numbersa, W' /", number 2,

- divide(number 1,
- elses

print("Invalid input™)

number —2))

“33

2,

number 2))
number 2))

nambeh_z))

=

éw

L

GATEWAY CLASSES



W Calculator using function -
sw & L ew

GATEWAY CLASSES

Please select operation —
1. Add

2. Subtract
3. Multiply
4. DpDivide

Select operations form 1, 2, 3, 4 :2
‘Enter first number: 7

ter second number: 8
7 -8=-1

...Program finished with exit code 0O
Press ENTER to exit console.l



Python Scope variable AKTU (2019-20) "

» The location where we can find a variable and also access it if required is called the scope of a variable
» Python Local variable
» Local variables are those that are initialized within a function and are unique to that function. It

cannot be accessed outside of the function

det f():
# local variable
s = "I love India”™
print(s)

# Driver code

()

I love India

=S D~ OW B W

(RIS



Python Scope variable

» Python Local variable

> If we will try to use this local variable outside the function

- def f():

# local variable
s = "I love python”
print("Inside Function:", s)

# Driver code

()
print(s)

Lo I o T o'+ B I T W N T N

[y

v D N input
mside Function: I love python
[raceback (most recent call last):
File "/home/main.py", line 9, in <module>
print (s}
lameError: name 's" is not defined

.. .Program finished with exit code 1
’ress ENTER to exit console.|]



Python Scope variable

» Python Global variables
» Global variables are the ones that are defined and declared outside any function and are not

specified to any function. They can be used by any part of the program.

# This function useSyglobal wvariable s
def £():
print(s)

# Global scope
s = "I love python”

O

I Yo N oo I B W I S T N

Y

T lave python

. . .Program finished with exit code 0
Fress ENTER to exit console.l



GENERATORS(AKTU 2023-24) def my generator():

> A generator function is like a normal yield 10
yield 20
function but uses the yield keyword | ErYEEETIVEFIVINEIIIN®

h gen 1s an 1iterator (generator object)
print(next(gen))
» When called, it does not execute | lgid@EeHE-EldD

instead of return.

immediately but returns a generator

object (an iterator).

» This generator object can be used to fetch
values one by one using next().

» The function remembers its state after
yielding a value and resumes execution

when next() is called again.




def fun(max):

cnt =
while cnt <= max:
yield cnt

cht += 1
ctr = fun(5)
for n in ctr:
print(n)

JmWNH

lambda function
» Python Lambda

Functions are anonymous

functions means that the function is without a

name.

» As we already know the def keyword is used to

define a normal function in Python.

» Similarly, the lambda keyword is used to define an

anonymous function in Python.

SYNTAX:

Syntax: lambda arguments : expression




> lambda: The keyword to Ia_mbda function to add two numbers

. . add - lambda x, y: X + y
define the function. print(add(2, 3))

» arguments: A comma-
separated list of input
parameters (like in a

regular function).

» expression: A  single quare NTTTTTRTEE

expression that is 2 print(square(4))

evaluated and returned.




How lambda function can be used within In a list comprehension
You can use lambda functions inside list comprehensions to perform quick operations on
elements.

nums = 3. ¢ 5]
squared =
print(squared)




Write a python program that use lambda function within a list comprehension to convert the list
of temperature in Celsius to Fahrenheit

celsius temps = [0, 10, 20, 30, 40, 100]
fahrenheit temps = [(lambda c: (¢ * 9/5) + 32)(c) for ¢ in celsius temps]

print(fahrenheit temps)

T T, .
132.0, 50.0, 68.0, 86.0, 104,0;7212.0]




Find the LCM OF TWO NUMBER
def lcm(a, b):
def gcd(x, y):
while vy:

X, Y=Y, X2%Y
return X

return abs(a * b) // gcd(a, b)
numl = int(input("Enter first number: "))
num2 = int(input("Enter second number: "))
print(f"The LCM of {numl} and {num2} is {lcm(numl, num2)}")

Fnter first number: 12

Enter second-number: 15
The I.CM of N and 15 i1s 60




Thank You




