CHAPTER 4

Q. What is a Ii'sf? Describe ité properties and applications.
List :
~ Alistis a data structure in Python that can store multiple values. The fist is mutable

that means its elements can be created, accessed, modified or removed easily. Each
item stored in a list is called an element. Lists can store elements of different data types,

* - including integers, floats, strings etc. Each element in the list can be accessed with

reference to its position in the list. This position is called index. Each element in the list

has a unique index. The index of first element is 0 and the index of last tis length
-1.The value of the index is written in brackets along wi O | S
- The following example shows a list, Numn wh G erifs: :

Index of each el 0
U\.—

I\
WW Figure: A list Num with three elemients

List Properties

. List has the following properties:
1. Dynamic Size
A list in Python can change its size. The new items can be added to the kst and
existing items can be removed easily. The size of the list automatically changes.
2. Index-Based Access ; :
Every itemin a list has a unique index that indicates its position in the list. The index
is used to access specific items in the list easily.
" 3. Ordered Collection ' ' :

] The order in which items are added to a list is preserved, It m @W@ﬂ the first
item added to the list will stay in that position unless it iW O@ :

Applications of Lists @) @
' Lists are one of the mosty !- ehata sm}cfures in Python due to their
flexibility and ease of use. So f applications of lists are described below:

1. Data Storag U ation :

Lists are com only.Used to store and manage collections of data like records,
entries or values. The datain the lists can beinserted, deleted and accessed easily.
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2. Stack and Queue Implementations

Lists can be used to implement thedaje W@ stack and queue.
Stack It is a data stru di‘ i c‘\o ‘A In, First Out (LIFO) principle. This
means the last &lg ! 1} Bdded fo stack is the first one to be removed.
Queve Iti &ure that follows the First In, First Out (FIFO) principle. This

me e first element odded to queue is the first one to be removed.

;

Q. Describe some common operations of a list with examples.
Some common operations of a list include insertion, deletion and searching.
1. Insertion :

The insertion operation is used to add a new item to a list. Anitem can be inserted
at different positions in the list. The insert() method in Python is used to insert an item at
a specific index in a list. : '

Syni:ax
L - 3
The syntax of insertl() method is as follows:

~list_name.insert(index, element); - @o@©m
list name It indicates the name of t @\@
index It indicates thed \ will be inserted in the list.
Example “ ;
' country = NW Bman"] .
country.insert(Q, “Pakistan”) : i
print(country) :
Output: [Pakistan’, Turkey', 'Iran’, 'Oman’]

2. Deletion

The deletion operation is used to remove an item from a list. The deletion of an
item can be done using the value or index of the item. : :

a. Removing by Value

_The remove() method is used to delete an item from the list by value. It removes
the first occurrence of the specified value from the list.

Syntax 23
The syntax of remove() method is as follows:

. @m‘ '
list name Itindicates the;aam @@W@O@ e

val It indicates th =slement to be removed.

Example M H
fruit = ["appl na", "cherry", "potato”, "kiwi"]

fruit.remove("potato”)
print(fruit)

list_name.remove(val)

Output: ['apple’, 'banana', ‘cherry', 'kiwi']
b. Removing by Index

The pop() method is used to delete an item from the list by index. The function
deletes the last item from the list if the index is not given.
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Stack Operations - ' @ @@m

Two-basic operations in o sTock ar olle “
-  Push: This operation is usg i‘\(‘\ e top of the stack.

e Pop: This operation is ys emove an item from the top of the stock.

R & —3"
ol g '
2 i 2
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Empty - 5 :
Stack Push Push Push Pop

Q. Explain the operations on stack with real life example and python cdde
Stack in Python

A stack can be creo‘red in Pyt hon using a list. The ac@@m can be
- implemented using append() and pop() o
The Push Operation &

!

b The push operation of s%ié@h
method. it adds an i of the stack.

mplemented in nyhon Usmg oppend()
Syntax

The syntax of this method is as follows:
list_name.append(val)
list name It indicates the name of the list.

val : It indicates the value that will be oppended to the list.
The Pop Operatlon

Ihe pop operchon of stack can be lmplemenfed in Py1hon using pop() method.
It deletes the item from ’rhe ‘rop of the s’rcck

Syntax

The syntax of this method is as follows:
list_name.pop() '

list name It indicates the name of the hs’r m@ @©

Real-life Example

A simple real-world exaregle , |Ie of books. The last book placed
on the top of the pile is then| ‘o e\’ be removed The books at the bottom cannot
pe faken wﬁhoufW‘@m% the books on the top. This approach is called Last In
First Out (LIFO). ‘ _ Y |

Python Code for Book Stack

books =[]

print("Initial stack of books , books)
print("Adding books to stack N
books.append("Computer”)



print("Stack after adding one book: ", books)
books.append("Python")

print("Stack after adding two books: " % &
print("Deleting top book... X ‘ r adding one book: ['Computer’]
top = books.pop() | Stack after adding two books:
print("Removed

print("Stack oving book:", books)

[Computer', 'Python']

Deleting the top book...

Removed book: Python

Stack after removing book: [[Computer']

Q. What is a queue? Discuss its basic operations.
Queue

: ‘A queve is a data structure that follows the First In First Out (FIFO) principle. This
means that it stores new item at the end of all previously entered. items. Similarly, the
item that is stored at first position is removed first. It can be considered as a line in front
of a bark or a ticket counter. The first person in the line is served first,

08 @\f@"@@m
Front / Head {R\I il J
\ﬂﬁ/{\ \sNe 7| 8 <—J

I ) Qu\eﬁeu Enqueue

Queue Operations

Two basic operations in a queue are as follows: : _
Enqueve: This operation is used to add an item to the end of the quevue.
* . Dequeue: This operation is used to remove an item from the front of the queuve.
Some other operations include the following: :

» Checking if the queue is empty or full.
Retrieving the element at the front of the queue without removing it.
¢ Determining the size of the queue. ]

Q. How can a queue be created in _Python? Give aﬁ‘:m :

Queue in Python = n

in @\ Quevue class of queue module. It

A

A queve can be'cr_eof% in P
provides various methods to and perform different operations on it.

The Queve class mg@ ython program in orderto create a queue.
- The followi Imports Queue class from Python's built-in queue module:
from queue import Queue :
Methods of gueue Module )
Some important methods in queue module are as follows:

1. The Queue() Method

) The Queve() method creates an objec’r of Queue() class. The syntax of this .
‘function is as follows: ’

LIV &
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The put() method adds QQQ eue. The syntax of this me’rhod is as
(e}

follows:

obj Queve(; (g; QSFA
obj It indicates the name of the objec
2. The put() Method m “

obj.put(item);

obj It indicates the name of the Queue object.
item : It indicates the item to be added to the queue.
3. The get() Method

The get() method retrieves an item from the queue. The syntax of this method is
as follows:

obj.get(item); :
obj It indicates the name of the Queue objec’r
item It indicates the item to be added to the queue.
'Example

from qdeue import ‘Queue

q=Queue() - : ’ ' ,\m@ ﬂ':’mm

q.put("Ali") : O C/JOU

q.put("Usman’) “@ t of the queue.

q.put("Furgan") O&@ li is removed from the queue.
") v

front = q.queue[0] ['Usman’', 'Furgan’, 'Sara’]
print(front, "is at the
removed = q.
print(removed, "is'removed from the queue.”)
g.put("Sara")

updated = list(q.queue)

print(updated)

Explanation :
from queue import Queue
This line imports Queue class.
g = Queue() :
This line creates a new empty queue object q.
g.put("Ali") '

q.put("Usman")
q.put(" Furqan "

These lines add three people 'ro the queuve. Ej@ @@YY@
5 O
i itho

front = q.queue[0]
* This line accesses the first i

print(front, "is at the front of the
This line displ te
removed = g.get ,

This line removes the first item in the gueue ("AI| '} and stores itin variable removed.
pnnt(removed 'is removed from the queue.") :

removing it.

in the queue ("Ali").

This line dlsplcys the value of removed variable.
q.put("Sara")



This line stores 1he w VClﬂCfble
print(updated)
This line ac pdeted variable.

This hne adds "Sara” to the end of the queue. @ @.m
updated = list(q. queue) : @ @

Q. Whaf is a tree? Explain with an example.
Tree |

A tree is a data structure that orgcmzes data in a hierarchical way. It consists of -
nodes and edges where each node stores data and is connected to other nodes by
edges It forms a branching structure like a tree ;

E)iample

A tree is similar »‘ ree where the oldest ancestor represenfs root node.
It is the starting fthe hierarchy. Each individual in a free may have descendants

 that form subsequent levels of the hlercrc:hy IT is a non- -inear s'rrucfure that represents
pcrenf—chud relchonshups : :

Figure: Fcrhily free



Q. Describe the properties and applications of tre_es; @@m
_ % 50 |

Properties of Trees ] e @m@ ,
Some important properti€3 Y@@ s : ;
1. Root Node “ ' ‘ .
- The root is t st (l)node in a tree. It acts as the entry point to the entire

! structure. It is similar o the main folder in a computer where all other folders and files
~ are contained. : - ' -

2. Edges and Nodes

Nodes are the individual ‘elemven"rs in the free. The nodes are connected by lines.
called edges. A node without any child nodes is called a leaf similar fo a file in a folder

that does not contain any other files.
3. Height :

The height of a free is the longest path from the root node down fo the deepest

I‘ecf node. It indicates the height or depth of the tree.

4. _Balanced Trees

; A tree is con’side’fed balanced if Tﬁe branches on the-lel o@{@'@%ides are
nearly the same height. - : T i @N q : =
G - ll 'V e

Applic_:'at'ions'df Trees e Q&“ :
*_Someimportant cp@‘@om e
: o

1. File System

ks Pre-order iree fraversal is useful for creating backups of file systems: It is a method
of fraversing a iree where each node is visited before ifs children. It ensures that
. directories are backed up before their contents.

2. File System Deletion

: Post-order traversal is a free ’frdverscl method where the 'child nodes are visited
before the parent node. It is used in file systems to ensure that files and directories are

deleted in the correct order. It first deletes all sub directories and files before deleting
the parent directory. B g : :

3. Hierarchical Data Representation : :
Trees are used in represen’ring'dcfo with a clear hierarchical relationship such as

organizational charfs ond_fomily’rrees. . A Si%
AR s
u s e decisions based on

4. Decision Ma'king

Trees such as decision trees are
various conditions and oufc ;

Q. What is a W&Nﬁ!in with an examples.
Graph :

A graph is a data s’rrurctu‘re that consists of a set of vertices or nodes ct')nnec’re_d
by edges. Graphs are used to represent networks of connections where each
connection is a relationship between two vertices. These vertices can represent real-

world entities such as cifies, people or concepts. The edges represent ‘rhe'reldﬂonships,

‘connections 'Qr‘ pathways between them.



Figure: Graph

A graph does not have a single root node and it does not follow a hierarchical
structure. It can have multiple connections between nodes.-

Example 1

Suppose the user is mapping out all cities in Pakistan and the roads that connect
them. Each city is a vertex and each road between two cities is an edge. This forms a
graph because cities can be connected in multiple ways and there is no single starting
or ending point. ‘

Example 2
In a social network, each useris a node and a friendship.o ﬁ b@@ etween

users is an edge. A user can be connec’red to rms Q groph
There IS NO single sfcrhng or endrng poi ‘@

Q. Describe different ics and properties of graphs. :
Characteﬂsticswwk :

Some rmporrom‘ characteristics of graphs are as follows:
1. Vertlces (Nodes)

These are the individual points or entities in a graph. For example, each userin a
social network graph is represented by a vertex.

2. Edges (Links)

These are the connechons between verftces For excmple each road in a
’rronsporf system graph is an edge that connecis two cities.

Properties of Graphs.
* Some important properhes of grophs are as follows:

‘1 Degree
' This is the number of edges connec’reg)'ro %@ﬁ% the degree o
vertex will be 3 if a cﬁy is connected ’ro
2. Weight 2 @ |
In some graphs eights that represent the values like distances or
costs. For examp ad between two cities is 50 kilometers long, its edge may

have a weight of 50.
- 3. Direction :

Edges can be either directed or undirected. Dlrected edges have a one-way
connection such as a one- way street. The undirected edges represent a two-way
connection.



Q. Describe different types of graphs. O@@m

- Graphs can be classified into many ty n S re and properties.
The main types of graphs are dir W“ eighted.

ECICC ‘I"\
1. Directed Graphs Q “

A directed gr isLOUT eoof graph where each edge has a direction. [t means
that it goes from one vertex to another vertex in a specific way.

- Example

.

The following graph is a directed graph. The arrows show the direction of link
" between two vertices. : ‘

2. Undirected Graphs @W@

An undirected graph is a type of graphin Wi @e’ no direction.
This means that if there is a connection si.vou can travel in both -
directions. OK :
Example o“ -

The following ph is an undirected graph. Suppose the user needs to go from
A to D. There is no restriction on the direction.

3. Weighted Graphs

, A weighted graph is a type of graph in which each edge ho’sun associated
" numerical value called a weight or cost. It represents the distance, Tmor cost
required to travel from one vertex to another. @ @@

: (&} )

Example el @) @@@ ‘ :
The following example s %& ap of a city. Each road on the
map has a different distance ar “This information helps the user to determine
the shortest or quiW@ een two points. :

0 5




. Differentiate between directed and undirecte -\“a @m
- The difference betweenﬂdirecteﬂoﬁrﬁ% s 85 follows:
' Directed Graph\ \{ '\ (| \\ poP " Undirected Graph
1. The edges.in dir phthave 1. The edges in undirected graph have
directions f ertex fo another. |  no directions.
2. It allows one- woy movement from 2. It allows two-way movement from
one node o another. one node to another.
3. Itisless flexible than Undirecied 3. ltis more flexible fhcn direcfed
graph. : ' graph.-
4. The vertices are connected using 4. The vertices are connected using
arrows in directed graph. : lines in undirected graph. :
Q. Differentiate between graph and tree.
The difference between graph and Tree is as follows:
- Tree Graph
1. A free is a hierarchical structure. A groph p\q'r@vqﬁif)ﬁmbcture
2. It has a single root node. , zﬂw&f MONhEVENY root node.
3. It has exactly one path g ?% Xu\ééﬂ\ﬁdﬁ‘/éffnulhple paths between
two nodes. T\Tﬁg{\\ noges. .
4. It is usually direc 4. It can be directed or undirected.
child nodeg\ml’r\\hgw _ T :
5. It cannot have cycles or loops. 5. It can have cycles or loops.
6. It is used to represent file systems, 6. It is used-to represent social networks,
organizational charts and family maps. web links and transport
frees. . . : systems.

Exercise Solutjon

Multiple-Choice Questians (MCQs)

Q) insert( ) b) append|
2. The purpose of the "in" keyword e
a) Adds an item to thg,

c) Checks if an nem

d) pop()

d) Returns the length of the list

3. Anoperation tem from the top of the stack:
SR c) Peek ; : d) Add
4, The operation used to add an item to a queve;

a) Dequeue  b)Peek c) Enqueve = . d) Remove
5. True statement about the height of a tree: = '
‘a) Number of edges from the root to the deepest node
b) Number of nodes from the root to the deepest node
c) Number.of children of the root node
d) Always equal to the number of nodes in the tree




6. A scenario where a grcrph data structure ism

a) Managing a to-do list - O
b) Modeling a line of customers i
c) Representing conne @
d) All of the above
3 Answers
bl b ]2.c e o, B AR i e Prieic

Short Questions

Q.1. Explain how the insert function works in python list. Provide an example.

The insert() function in Python is used to add an item at a specific index in a list. The syntax
of this function is list_name.insert(index, element). An exomple of insert() function is as follows:
country = ["Turkey", "Iran", "Oman"]
country.insert(0, "Pakistan")
print(country)
‘Q.2. Explain the potential issues which could arise when two variables reference the same list
in @ program? Provide an example.
When two variables reference the same list, they both point to the same i:‘ Ary location,

This means that chcrnges made through cne variable will affee &0 h r tten occur
unintentionally. v

i

b. append(4)
print("a:", a) #
print("b:", b) b [1 2 2 4]

Q.3. Define a stack und explain the Last In, First Out (LIFO) principle.
Stack is a data structure that follows the Last In, First Qut (llFO) pnncrple This
means the last element added to stack is the first one to be removed.
Q4. Differentiate between the Enqueue and Dequeue operations of queve.

Enqueue and Dequeue are the two main operations of a queuve. Enqueue adds an
element to the rear of the queue while Dequeue removes an element from the front. Enqueue
increases the queue size whereas Dequeue decreases if.

Q.5. Name two basic operations performed on stack.

Two basic operations performed on stack are push and pop. Push operation is used to
add an item to the top of the stock Pop operation is used to remove an item from the top of
the stack.

r.ong nuestions W @@{t@

Q.1. Discuss the dyncrrnlc size property- of I

» is property make lists
more flexible? :

size t means that they can grow or shrink automatically
as elements are n'un a oved. The user does not need to declare a fixed size when
~ creating a list. The }" c size property makes the lists highly flexible for the following reasons:

1. No Predefined Size: The lists can be defined without any predefrned size. It gives flexrbrhty
to add any number of elements to the.list.
2. Avtomatic Memory Management Python internally resizes the list's storcge as needed.
, It handles memory allocation for the user.
3. Ease of Use: Lists support operations like append(), insert(). pop() and remove(). These
operations allow dynamic manipulation of content ait runtime. ' ‘



4. Suitable for Varying Data: It is ideal for situations wher @ r@@@noi known
in advance such as reodnng user in u’r :
Q.2. Explain the operations on s on code. (See chopter)

Q.3. Write, a simple program io e (inselﬂon and deletion). (See chopfer)
Q.4. Define Tree und erties. (See chapter)

Q.5. What is graph n difl‘erences between directed and undirected graph.

(See chapter)

SHORT QUESTIONS

Q.1. What are the properties of a list in Python?

The properties of a list in Pythonn include dynamic size, index-based access and ordered
collection. Dynamic size means that a list can change its size. Index-based access means that
every item in a list has a unique index that indicates its position in the list. Ordered collection
means that the order in which items are added to a list is preserved.

Q.2. What does dynamic size mean in the context of lists?
It means that a list in Python can change its size. The new |1ems con be a d to the list

and existing items can be removed easily. The size of the list cutom
Q.3. List some common operations that y O

= corin
Some common opero’riorés hat ‘@ ists—in nyhon include insertion,

deletion, searching and sorting.

Q.4. How do you remove e ist in Python?
. You can re M from a list in Python using remove() or pop() function. The

remove() function. tes an item from the list by value. It removes the first occurrence of the-
specified value from the list. The pop() function is used to delete an item from the list by index.
The function deletes the last item from the list if the index is not given. :
Q.5. How can you remove an item from a list by value?

You can remove an item from a list by value using remove() function. It removes the first
occurrence of the specified value from the list. For example, fruit.remove("potato”) removes
"potato” from fruit list.

- Q.6. How can you remove an item from a list by index?

You can remove an item from a list by index using pop() function. It deletes the value at

~ the specified index of the list. The function deletes the last item from the list if the mdex is not

given: For example, even. pop(3) removes the item at index 3 from even list.
Q.7. How do you search for an item in a list in Python?
The in operator is used to search a value in the list. It returns True if the V%\fﬁ exists and

returns False if the value does not exist. @@
Q.8. Whatis a stack in data structures? o
A stack is a data structure that follow ) principle. This means that

container where both insertion c ments occur at the top end.

Q.9. Name two basic 5 - tack. v ;
Two basic o a sfack are push and pop. The push operation is used to add an

item.to the top of the stack. The pop operation is used to remove the top item.
Q.10. How do you implement a stack using a list in Python?
You can implement a stack using a list in Python by using the append|) method to add

the last element added to sToc@B :|E oved [t can be considered as a
O o o

" items to the stack and the pop() method to remove items from the stack.

Q.11. Can you access items in the middle of a stack?
No, you cannot access items in the middle of a stack directly. You can only access the

_ top item of the s’ro_ck.




' Q.12. Whatis a queuve ln.dctu structures?

A queue is a data structure that follow, h %g)@giple. This mecns"fha’r
arty,

it stores new item at the end of revi 15 the item that is stored at
first position is removed first. It ca afine in front of a bank or a ticket counter.

The first person in the line | d .
Q.13. Write two ba t sC?n a queve. 5
Two basic operations in a queue are enqueue and dequeue. The enqueue operation is

used to add an item to the end of the queue. The dequeue operation is used to remove an item
from the front of the queue.
Q.14. How do you implement d queue using the queue module in Python?

You canimplement a queue using queue module in Python by creating a Queue object
and using its put{) and get() methods to add and remove items. :

Q.15. How do you add items o a queue in Python?

You add items to a queue in Python using put() method. For example, g.put("Ahmed") will
add "Ahmed" to the queue named q. - v

Q.16. How do you remove items from a queue in Python?

You remove an item from a queue in Python using get() method. For example, g.get()
removes the first added item from the queue named g. - :

Q.17. What is the difference between a stack and a queuve? g m ;
The stack data structure follows Last In, First Out ( i @9‘3@ at the last
s the First In First Out

he first one to be removed.

(FIFO) principle. This means that irst e
Q.18. What is a tree in data stru _ .

" A tree is a data st 5 nizes data in a hierarchical way. It consists of nodes
and edges where %ﬂﬁ\\éﬁ& ﬁores data and is connected to other nodes by edges. It forms a
branching structureMike a tree. ' \ ; - :
Q.19. What is the root node in a tree? : -

The root is the top most node in a tree. It acts as the entry point to the entire structure. It is

similar to the main folder in @ computer where all other folders and files are contained.
Q.20. What are nodes and edges in a tree?

~ Nodes are the individual elements in the tree. The nodes are con_nected by lines called
edges. A node without any child nodes is called a leaf similar to a file in a folder that does not
contain any other files. :
Q.21. How do you determine the height of a tree?

The height of a tree is determined by finding the longest path from the root node down
to the deepest leaf node. - :
Q.22. What is a balanced tree? '

A tree is a balanced if the branches on the left and right sides are nearly the same height.

Q.23. What is pre-order free traversal? . @ :
Pre-order tree traversal is useful for crec@'ng B W@@@ is a method of
traversing a tree where each node is visited b€ .@ - It/ensures that directories are
backed up before their contents)

Q.24. What is post-order tree AL : :
Post-order tray, raversal method where the child nodes are visited before

the parent node. Rsiused in file systems.to ensure that files and directories are deleted in the
correct order. It first deletes all sub direc_’rories and files before deleting the parent directory.

Q.25. What is a graph? .
A graphis a data structure that-consists of a set of vertices or nodes connected by edges.

Graphs are used to represent networks of connections where each connection is a relationship
between two vertices. e




Q.26. Give areal-world example of a graph.
Suppose the user is mapping out all citiesin

Each city is a vertex and each road betwe

cities can be connected in multiplg)\

Q.27. Can graphs have multiple
Yes, graphs e
routes or commun hannels.

Q.28. What is meant by the degree of a vertex? -
The degree of a vertex is the number of edges connecied fo it. For example, the degree:
of vertex will be 3 if a city is connected to three other cities. '
Q.29. What is the difference between directed and undirected edges?
: Directed edges have a one-way connection that means the relationship or pathway is
only in one direction. Undirected edges represent a two-way connection.
Q.30. How do graphs differ from trees?
Tree is a hierarchical structure whereas graph is a network-like structure. Tree has a single
root node but graph does not have any root node. Tree has exactly one path between ony two
nodes but graph can have mulhple paths between nodes.

G 5
:ﬁ, g ThIS forms a groph becouse

n two vertices? :
s between two vertices. It is useful for modeling transport

11.

12,

13.

A data structure used t bl iemsin a sequence is called:
a. chhoncry C. List d. Function
Each ple st is known as a: ,
a. Variabl “b. Element c. Operator d. Function
Lists are created using: :

~a. Curly braces {} " b. Parentheses ()
c. Angle brackets <> ' . d. Square brackets []
How are elements separated in a Python list? 2 :
a. Semicolons b. Commas : c. Periods - . d. Colons
Every item in-a list has a position, calledan .
a. Index b. Value o Lobel d. Node
What is the index of the first element in a list? : _
a.0 ; b. 1 c. -1 d. First
Which of the followmg are propemes of a list in Pyihon" _

~a. Dynamic Size ~ b. Index-Based Access
c. Ordered Collection d. All ’
Which property allows Python lists to increase or decrease m size durin ecution?
a. Static Size ‘ b Indexed ST m

16
c. Dynamic Size : : - Co “\ o
In Python, what type of collectioniis . ;

~ a. Random “ { Ordered S eh d. None

10.

Which method is use eni at a specific position in a Python list?

.| sert() ~ c.append(} d. put()

a. add()

Which o mg can be used to insert 5 into the third posmon (index 2) in list1?
a. list1.insert(3, 5) ~ blistlinsert(2, 5)

c. listl.add(3, 5) - d. list1.append(3, 5)

Which method removes an item from the list by value? i :

a. pop() 5 b. delete() c. remove() d. discard()
Which of the following removes "Buy snacks” from the party_list? :

a. pcr’ry_hs’r delete("Buy snacks") b. party_list.remove("Buy snacks”)

c. party_list.pop("Buy snacks")- d. party_list. cleor(“Buy snacks")



14.
-
16.
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18.

Which method is used to remove an item by its index" @
d. clear()

a. remove() b. pop()
Which of the followmg removes the firs . o rom u list?
a. append() b. _ emove() d. clear()

Which operator is used to @ : exms in a Python list?

a. find , k . c. has : : d. exist
Which types O is can a Python list contain? : : P

a. Only integers : b. Only strings

c. Only characters d. Any type of data

Which data structure can be xmplemen’red using a Pyihon list to follow Last In First Out

~ (LIFO) order?

19.

20.

a. Queuve 2% D|cT|onc1ry oSk ; d. Tuple

Which data structure can be implemented usmg a list in First In First Out (FIFO) order?
a. Set b. Queue c. Stack d. Matrix

In a stack data structure, from which end are elements added and removed?

-~ . Bottom b. Middle : c.Top o chdom
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35.
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38.

Which operation adds an item to the top of the stack? : _
a. insert() b. pop() c. push : d. delete()
Which operation removes an item from the top of the stack? '

a. append() b. remove|) c. push op
Which Python list method is used to implement the "push" opergtio
a. insert() b. append() é d. extend()

Which Python list method is used to'i aration in a stack?
a. deletef) b op() “d. remove()

What does the foliowin _books =1l

a. Creates a fe} b Creates an array

c.Creates a stack d. Deletes a list

A line of customers at a bank is.an example of which data structure?

a. Stack : b. Queue : c.Tree d. Array
In a queue data structure, new elements are always added to the:

a. Front Zob. Middle c.Rear d. Any
Which operation adds an item to the end (rear) of a queve? ' _
a. degueuve b. push €. enqueuer : d. pop
The operation to remove an element from the front of a queve is called: .

a. pop “b. Dequeue I EITemoVe T T d. delete
Which Python module is commonly used to |mp|ement a queue? :

‘a: stack b. collections c. queue - d. list
Which method is used to add (enqueue) an item fo a queve in Python? <

a. add() b: push(] 3 o plitf) = d. append()
Which method is used to remove an item from a queue in Python?

a. remove() ; " b. get() o delete() op()
Atreeisa _data structure. : @ m

a. Linear b. Hierarchical O

d. Random
The iopmost node in a treg called: ‘

a. Leaf. node Parent node

¢. Root nod d. Branch node -
The mdmd ree are called: : :
a. Leaves b Etiges & -c. Nodes ; d. Roofts

The lines that directly connect nodes in a tree are called:

a. Path . ' b. Edge ; c. Link : d. Branch
In tree data structures, nodes without any children are called: :

a. Root nodes , ~ b. Internal nodes

c. Leaf nodes - 3 ;d. Edge nodes: :

The number of edges from root node to the deepest leaf is called the o | tree.

a. Height _ b. Depth : ¢ Distance  d. Width
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Q. In-order .
c. Post-order

Which tree traversal is most suHabIe for creaﬂng gﬁ*@@x\ﬁ

‘The correct iraversaU - eclory and its contents is:

a. In-order b Pre-order

c. Post-or d. Breadth-first

Which e ure uses tree-based branching to evaluate conditions and make
decisions?

a. Stack b. Queue

c. Decision tfrees - ' d. Circular list

A . Is a data structure that consists of a set of vertices (or nodes) connected
by edges. -

a. Graph b. Tree c. Array d. Stack
Which of the following is a data structure that consists of a set of vemces (or nodes)

connected by edges?

-a.Tree : b. Array c. Graph d. Sfock
Another name for a vertex in a graph is called: :
a. Leaf b. Node : c. Root d. Point

. What are the individual points or entities in a graph called?

a. Edge b. Path c. Vertices ' d. Degrees
A connection or relationship between two vertices i rapt l@@ :
a. Node : b. Edge i d. Path
Which structure is best for mod enids/connected with each others?
giblack O c. Graph d. Queue
Which of the followl y represented using a general graph structure?

b. Web page links

d. transport systems

In a graph representing a soclol network, what do vertices typically represent?

Q. Friendships b. People C. Messages - d. Groups
In a transport system graph, what represents the roads between cities?

a. Vertices b. Lists c. Edges - - d.Trees
Which of the following data structures allows multiple paths between nodes and
permits cycles?

a. Tree b. Groph c. Stack d. Queue
In a free data structure, how many distinct paths exist between any two nodes?

a. Multiple paths b. No path

c. Exactly one ; d. Random paths

Which data structure is most suitable for representing hierarchical reluﬂonships like
family trees or organizational charts?

a. Stack R b. Queve c. Tree d. Graph
The number of edges connected to a vertex in a graph i

a. Weight b. Degree d. Cycle
Ifa city is connected to three ot e ex degree is:

a.l b. d. 4
Which of the followin ruph"

a. Undirected |gh’red - c. Directed d. Linear
What N@Was a one-way connection in a graph?

a. Undir edge . b. Weighted edge . -

c. Directed edge : d. Circular edge

If an edge allows travel only from node A fo node B, it is called:

a. Undirected b. Weighted

c. Reversible ~ d. Directed

What type of edge has a iwo -way connection in a graph?

Q. Undirected b. Weighted

c. Directed : d. Circular







