Q. What is a list? Describe its properties and applications.
List

A listis a data structure in Python that can store mulfiple 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, sirings efc. Each element in the list caon be accessed wiih
reference o ifs position in the list. This position is called index. Each element in the fist
has a unique index. The index of first element is 0 and the index of Imk length

.

-1. The value of the index is written in brackets along wi R ET
;e}j 5:

The following example shows a list Num ”tlﬁ?%aﬁb
Index of each E@me

-
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W\JW‘MEQWE A fist Num with three elements
List Properties
List has the following properties:
1. Dynamic Size

A list in Python can change its size. The new items can be added fo the kst ond
existing items can be removed easily, The size of the list automatically changss.

2. Index-Based Access

Every item in alist 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 ore added to a list is preserved. |t m@@@ the first
ltem added to the list will stay in that posifion unless it is § A
Applications of Lists -2 JiR

!

Lists are one of the most m&&;ﬁéfﬁ structures in Python due fo their
'|I &

flexibility and ease of use. Si applications of lists are described below:

1. Data Storag " ulation

Lists are com\l}ionry used fo store and manage collections of data like records,
enlries or values. The data in the lists can be inserted, deleted and accessed easily.



2, Stack and Queue Implementations .@C} TS‘L
Lists can be used to implement theg-dale w ({u-:k and gueue.
Stack It is o data struchur '-ﬁ olla s in, First Out (LIFO) principle. This
means the slaman Baded fo stack is the first one to be removed.

Queve n : 1@ Shore that follows the First In, First Out (FIFO) principle. This
e first element added to queue is the first one fo be rem oved.

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

The inserfion operation is used to add a new ifem to alist. 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 fist,

Syntax

The syntax of insarl{} method is as fol!ows

list_name. insert(index, element); a’j@@m
list name it indicates the name of
index It indicates thej e 1nserfed in the list.
Example
i country = [

country. i aﬁstan‘",l

print{country) :

Output: [Pakistan', Turkey', ‘Iron', 'Oman’]
2. Deletion

The deletion operation is used to remove on item from a fist. The delefion of an
item can be done using the value or index of the itemn. )

a. Removing by Value

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

Syntax :
The syntax of remove() method is as follows:
(Q C‘s
list_name.remove(val) T_@
list name It indicates ame.o ?\—5
val 1 Ind%c:utas %\?‘W’ meni to be removed.
Example

!mit=r'app|ﬁ[j§'m%a“ 'd‘lefry" "potato”, “kiwi"]
fruit.remove("potato”)

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

The pop() method is used to delete an item from fhe list By index. The function
deletes the last item from the list if the index is not given.
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Q. Explain the operations on stack with real life example and python code.
Stack in Python

A stack can be created in Pylthon using a list. The b W@m can be

implemented using append() and pop( o @
The Push Operation
The push operalion of s‘%@ mp!emenfed in Python using append()
method. it odds onit of the stack.
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 uppended fo the list.

The Pop Operation «

Ihe pop operalion of stack can be implemenied in Pylhon using pop() method.
't deieles the item from the lop of the siack.
Syntax '

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

list name It indicates the name of tha Iis1 1. W\a @Om

Real-life Example

A simple real-waorld em '1& of books. The lasl book placed
on the top of the pile is remcved The books al the bollom cannol
pe taken without books on the top. This upprmch is called Last In
First Out (LIFO).

Python Code for Book Stack

books =[]

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



e,

S L
print(*Stack after adding one book: *, books) | © NiFANE A
books.append("Python") i %O :
@_j > stack...

®
print("Stack after adding two books: S
print("Deleting top book... 1)) ’\1 k after adding ene bock: ['Computer)
top = books. pop() Stack after adding two books:

print(“Removed iy .
. 4 puter’, Pythen']
print( %C‘W{mmb +Books) | Deieting 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. If can be considerad as a line in front
of a bank or a ticket counter. The first person in the line is served first.

Q@@ﬁﬁ%
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Queue Operations
Two basic operations in a queue are as follows:

* Enqueve: This operation is used o add an item fo the end of the queue.
* Dequeve: This operation is used to remove an item from the front of the gueue.

Some other operations include the following:

Checking if the queue is empty or full,
* Relrieving the element at the front of the Queue without remaving it,
* Determining the size of the gueue.

Q. How can a queue be created in Python? Give an e

N
Queue in Python Q
A queve can be creat e ve class of queue module. It

provides various methods to a\qber L dGnd perform different operations on it.

The Queue class must be.j ython program in order 1o create a queve.
The foilnwi@\ imports Queuve class from Python's built-in queve module:
from queue import Queue :

Methods of gueue Module -
Some important methods in queue module are as follows:
1. The Queue() Method

| The Queue() method creates an object of Queue() class. The syntax of fhis
function is as follows: -




obj Queus();

T
obj It indicates the name of the o@mﬁ@ D@@)

2. The put() Method

The put{) method adds a&%‘&%m)eue. The syntax of this method is as

follows:

obj pul{item);
obj It indicates the name of the Queue object.
item It indicates the item to be added lo the queue.

3. The get() Method

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

obj.get(item);

obj It indicates the name of the Queue object.

item It indicates the item to be added to the queue.

'Euarllple
f import Q
A 5\ ot
qputlA) o A N[0
q.put("Usman") P\/’ V\G} { of the queve.
q.put("Furgan”) L L#&li Is removed from the queue.
front = q.queue(D] ['Usman’, ‘Furqon’, ‘Sara]
print{front, "is at the

removed = g.ge N
q.put("Sara”)
updated = list(g.queue)
print{updated)
Explanation
from gueue import Queue
This line imporls Queue class.
q = Queue()
This line creates a new empty queue object q.
q.put{"Ali")
q.put("Usman”)
q.put("Furgan”) ‘m
These lines add three people to the queua > @@YY‘

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

print(front, “is at the front of
This line displ .
removed = q.g

This line removes the first item in the queue ["Ali") and stores it in variable removed.
print(remaved, "is removed from the queue.”)

This line diiplmrs the value of removed variable.

g.put("Sara")

removing it.

.n the queue ["Ali"),



This line adds "Sara” to the end of the ue, @@W
updated = list(q. queue) ;ﬁ @

This line stores the w ar{:::bie
print(updated)
This -Iine : pdulad variable.

Q. What is a tree? Explain with an example.
Tree

A tree is a data structure that organizes data in @ hierarchical way. It consists of
nodes and edges where each node stores data and is connected to other nodes by
edges. It forms a bmnchung structure like a iree,

Example

A tree is sirr grify free where the oldest ancestor renresenf-i root node.
~ Itis the starfing fthe hlernrchy Each individual in a free may have descendants
Ihat form subsequent levels of the hierarchy. Itis a non- dinear structure that represents
parent-child relationships. -

Figure: Family ree






Figure: Graoph
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 cifies can be connected in mulfiple ways and there is no single starting
or ending point.

Example 2

users is an edge. A user can be connected to z
There is no single starting or ending pd%@\fgi A

_ 2 ;@ W y
Q. Describe different E@}; s and properties of graphs,

Characteristic
some important characieristics of graphs are as follows:
1. Vertices (Nodes)

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

2. Edges (Links)

These are the connections between vertices. For example, each road in @
fransport system graph is an edge that connects two cities. :

Properties of Graphs
- Some important properties of graphs are as follows:

1. Degree r"b@mﬁl

~ Thisis the number of edges connected to . %;ﬂb . the degree of
vertex will be 3 if a city is connected 1o g

2. Weight S \

: In some graph €3 h veights thal represent the values like distances or
cosls. 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. Directed edges have a one-way
connection such as a one-way street. The undirected edges represent a two-way
connection.
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H;s fGre and properfies.
eighted.

Q. Describe different types of graphs.

Graphs can be classified into many

The main types of graphs are dirgﬂﬁd,;
1. Directed Graphs . W

..-1I -

A directed gr i Eﬂﬁ;‘BE ‘of graph where each edge has a direcfion. It means
that it goes from one vertex to another vertex in a specific way.
Example

The following graph is @ dercTEd grn::ph The arrows show the direcfion of link
between two vertices.

2. Undirected Graphs — r:@m
An undirected graph is o type of graphin win Sﬁ@e@ no direction.
This means that if there is a cnnnﬁhon

directions.

The MM undirected graph. Suppose the user needs fo go from
A h:: D. There is no restriction on the direction.

3. Weighted Graphs

A welghted graph is a type of graph in which each edge has.an gssociated
numerical volue called a weight or cosi. It represents the dlstunce or cost
required to travel from one veriex fo another.

Example . i :Y\S\@\q Cﬂ”“"

The following example s %@ map of a city. Each road on the
map has a d;fferani distanc his information helps the user to determine
the shortest or qui een two points.

u-'




Q.

Differentiate between directed and undirecte
The difference between dirac'rn?\[ﬁ

3, GO

rs as follows:

Directed Graph' \{ 0\ [\ "g\, ey

iR ) Undirected Graph

. The edges in dir

ORARGve

direcfions mﬁﬂ erlex o another.

1. The edges in undirected graph have
no direclions.

It aliows one-way movement from
one node o another.

2. It allows two-way movemen! from
one node o another.

It is less flexible than undirected
graph.

. 1t is more flexible 1hr:.1n directed
gmph

The verlices are connected using

4. The vertices are connecled using

arrows in direcled graph.

lines in undirected graph.

Differentiate between graph and tree.
The difference between graph and Iree is as iollows:

Tree

A lree is a hierarchical slruciure.

it P

organizational charls and family

It has a single roo! node. =

3. It has exactly one path be ﬁgﬂﬁ% i@jﬁ%ﬁﬂkﬁ&ﬁ%mﬁﬂe paihs between
two nodes. Yol nodes.

4. Itis usually direc 7 patent fo . It can be directed or undirected.
child noded(p

5. It cannot have cycles or loops. 5, It can have cycles or loops.

6. His used lo represent file systems, 4. It is used lo represent social nefworks,

maps, web links and fransport

frees.

systems.

Exercise

Solution

Multiple-Choice Questions (MCQs)

1. The lunction used to add an Item at the

endalnllstlnl’

#h @Oﬁf@d} pop( )

a) inserl| ) b) append{ '- afe
2. The purpose of the "In" kaywnrd ISE -
a) Adds an item to the as an ltem from the list
c) Cne-:ks if an ﬁem d) Rahxns the length of the list
3. Anoper em from the fop of the stack:
a) F'ushw c) Peek d) Add
4. The op on used to m:ld an lfem fo a queus: _
a) Dequeue b) Peak c) Enqueaue 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 Ihe root to the deepest node

¢) Number of children of the roof node

d) Always equal to the numiber of nodes in the lree




6. A scenario where a graph data struciura Is @ @Oﬂ
a) Managing a to-do hs! E Z

b) Modeling a line of cu ers i
c) Reprasenting conne
d) All of 1ha abov \NJ

3 b

| &= b

c =l 1 e |

Short Questions

Q.1. Explain how the insert function works in python lisl. 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 example of insert{] function is os follows!
country = [Turkey", "Iran", "Oman’)
country.insert(0, "Pakistan”)
print(country)
Q.2. Explain the potential issues which could arlse when two variables reference the same list
in a program? Provide an example.
When lwo variables reference tha same fist. they both point Ic:- the sume : ..“ location.

This means that changes made through cne vunube 'Il"lﬁll 0 n- Ji ﬂren occur
unintentionally.

a=01.2.3 i\-\( %@

h EPPEM{‘]

prini("a”, a)

print("b", b) ‘b [1,2, 3, 4)

: Q.3. Define o stock and explain the Last In, First Qut (LIFO) principle.

Stack is a data structure that fallows the Last In, First Out (LIFQ) principle. This
means the last element added fo stack is the first one o be removed.

Q.4. Differentiate between the Enqueue and Dequeue operations of queve.

Engueve and Deqgueue are the two main operations of o gueue. Engqueue adds an
alement to Ihe regr of the gueue while Dequeue removes an element from the front. Engueue
increases the queue size whereas Dequeue decreases il

@.5. Name two basic cperations performed on stack.

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

the stack.
o
h propnrtv make lists

(o1 elermranrs are c ced 5 J‘ lotilaTe ) The user does nol need to declare a fixed size when
'P‘-r ar size property makes the lists highly flexible for the following reasons:

1. No Preduﬂnud Size: The lists can be defined without any predefined size. It gives flexibility
to add any number of elements to the list.

2. Automatic Memeory Management: Python internally resizes the list's storage as needed.
It handles memory ollocation for the user,

3. Ease of Use: Lists support operations like append|), insert(), popl) and remove|). These
operations allow dynamic manipulation of content at runfime.

Long Questions

Q.1. Discuss the dynamic size property of
more flexible?




4. Sultable for Varying Data: If is ideal for situations whej:g i ;"slncﬂ known

in advance such as reading user i
Q.2. Explain the operations on

f

on code. (See chapter)

Q.3. Write, a simple program to eﬁnsmn and deletion). (See chapter)
Q.4, Define Tree and . [See chapter) ' :
Q.5. What is gmpﬁ n differences between directed and undirected graph.
(See ;hnpter]
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 ifs size. Index-bosed access means that
evary item in o list has a unique index that indicates its position in the list, Ordered collection
means that the arder in which items are added fo a list is preserved.

Q.2. What does dynamic size mean in the context of lists?

it means that a listin Python can change ifs size. The new items con be qddgd to the list

ond existing items con be remaoved easihr The size of the Iist automoiica A

Q.3. List some common operations th erform onilstsin Pyite

Some common nparutmn hn .- Y4 n Python inciude insertion,
deletion, searching and sorting.
Q.4. How do you remove gj S%g:h in P'.rfhon?

You con n 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 6ccurence 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 ltem 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('potate”) removes
"potata’ from fruit list,

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

You can remove an item from a list by index using pop() function. It deletes the volue at
the specified index of the list. The function deletes the last item from the- list if the index 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 seorch a value in the list. It retums True if the value exists and

returns False if the value does not exist, O U-i
r c.-,\ GO

Q.B. What Is a stack In data structures?
A stack is a data structure that follo ) princhle This means that
the last element odded to src: c:wed It con be considerad as a

container where both insertion o W ents occur af the top end.
Q.9. Nametwo ba E@W ack.

Two basic o a stack are push and pop. The push operation is used to add an
item to the top of the stack. The pop eperation 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 odd

" items to the stack and the pop() method to remove ifems 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 itemn of the stack,




" @.12. What Is a queue in data structures?
A queue is a data structure that folle :
. the item that Is stored of

it stores new item at the end of eviously entergd taall _
first position Is removed first. It ca gnsiderse ont of a bank or a ticket counter.
d

The first person in the line i s -
Q.13. Write two na queve. ’
Two basic operations in a queve are enqueue and dequeuve. The enqueue operation is

used to add an item 1o the end of the queue. The dequeue operation is used to remove an item
from the front of the gueue,
Q.14. How do you implement a queue using the queue module In Python?

You can implement a gueue using queue module in Python by creating o Queue object
and using its put{) and get() methods to add and remove itemns,
Q.15. How do you add items to a queue in Python?

You add items to a queue in Python using put() method. For example, q.put{"Ahmed’) will
add "Ahmed" o the queue named g.
‘Q.16. How do you remove ifems from a queuve in Python?

You remove dn item from a queue in Python using get() method. Far example, g.get()

removes the first added item from the queue nomed g.

Q.17. What is the difference between a stack and a queue? ﬁ\
G Mot the fast
ws the First In First Out

The stock data siructure follows Last In. First O (LIF

element added to stack is fhe first ane to remn \ e h

(FIFQ) principle. This means that te : VaUe isthe first one to be removed.
Q.18. What Is a free in data shru

) le. This means that

ng o

. i izes data in a hierarchical way, It consists of nodes
and edges where v.j A Hiede &res data and is connected fo other nodes by edges. It forms a
branching structure'tke a free. : ' '
@.19. What Is the root node in a tree? ;

The rool is the top most node in a tree. It acts os the entry point 1o the enfire siructure. 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 free?
 Nodes are the individual elements in the iree. The nodes are connected by lines called
edges. A node without any child nodes is called o leaf similar io 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 longesi path from the root node down
to the deepest leaf node.
Q.22. What Is a balanced free? \
A free is a balanced if the branches on the left and right sides are nearly t e height.
Q.23. What is pre-order tree traversal? %ﬁ\‘
Pre-order free traversal is useful for cregiin & (systerms.
traversing a free where each node is visHE%{ - ren. Jt/ ensures that directories are

Q.24. What Is post-order tre
Post-order {ra 1 iire

the parent node. KA Used in file systems fo ensure that files and directeries ore deleted in the

correct order. It first deletes all sub directories and files before deleting the parent directory.

Q.25. What is a graph?

A graph is a data structure that consists of a set of vertices or nodes connected by edges.
Graphs ore used lo represent networks of connections where each connection is a relationship
between two verlices.



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

0‘;@

: gl connect them.
21 i 3 alol: ) [hrs forms o graph because
cliies can be connected in mulple Agle starting point.

Q.28. What is meant byr the degree of a veriex?

The degree of a vertex is the number of edges connected o it. For example, the degree
of verlex will be 3 if a city Is connected to three other cilies.

Q.29. What is the difference between directed and undirected edges?

Directed edges have a one-way cennection thal means the relationship or pathway is
only in one direction. Undirected edges represent a lwo-way connection.
Q.30. How do graphs differ from trees?

Tree Is o hierarchical siructure whereas graph is a network-like sfructure. Tree has a single
roct node but grapn does not have any root node. Tree has exactly one path between any fwo

nodes but graph con have multiple paths between nodes.
O

Muitiple Choice

1. A dato structure used tg

f€mlfipip emsn o sequence Is called:

a. Eﬂchnnury slv =, c. List d. Function
2. Each plece gfdaia’in'd’list is known as a: -

a. Varioble ' b. Eement c. Operator d. Function
3. Llists are created using:

a. Curly braces {} b. Paranthases ()

c. Angle brackels <> d. Square brackets []
4. How are elements separated In a Python list?

a. Semicolons b. Commas. ¢. Periods d. Colons
5. Every item ina list has a position, calledan .

a. Index b. Value c, Label d. Mode
4. What is the index of the first element In a lisi?

a. 0 b. 1 c.-1 d. Frst
7. Which of the lollowing are properties of a list in Python?

a. Dynamic Size b. Index-Based Acecess

¢. Ordered Collaction d. All

8. Which property allows Python lists to increase or decrease in size duri ution?
a. Slatic Size b. 1nn‘exsd Storoge EE :E g
¢. Dynamic Size - 2

~ a. Random ®) s d. None
10, Which method is us aslement at a speciﬂ:: position h'ld Python list?
a.add() - eﬁ{j c. append|) d. put{)
11. Which cnnheusedtainmrtﬂnlnthe third position (index 2) in list1?
a. list1 insert(3, 5)  blistlinsert{2, 5)
c. list] .add{3, 5) d. list) .append(3, 5)
12. Which method removes an item from the list by value?
a, popl) . b.delele() c. remaove|) d. discard|)
13. Which of the following removes “Buy snacks" from the party list?
a. party_list.delete{"Buy snacks’) b. party_list.remove("Buy snacks’)

c. party_list.pep( Buy snacks”) d. party_list.clear{"Buy snacks")



15.
16.

T

a%.

23‘-

24.

27.

3

30.

31.

33.

36.

a7,

38

a. remove|) b. pep[}
Which of the following removai the firs
a. append])
Which operator Is usedi em.ﬂs in a Pyﬂ'lnn list? )
a, find c. has d. exist
Which types of'¢ cana Fy‘tlmn list contain?
a, Only inlegers b. Only strings
c. Only characters d. Any type of data
Which data structure can be implemented using a Python list to follow Last In First L‘h.ri
(LIFO) order?
0. Queve . Dictionary c. Stack d. Tuple
Which data structure can be implemented using a fist In First In First Out (FIFO) order?
a. Set b Queuve c. Stack d. Malrix
In a stack data structure, from which end are elements added and removed? :
«. Bollom b. Middie c. Top d. Random
Which operation adds an item fo the lop of the !fﬂck‘?
a. inseri() k. popl} <. push d. delele()
‘Which operation removes an ilem from the top of the stack?
a. append|) b. remova() c. push op
Which Python list method is used lo implement the "push” opergation
a. insertl} b. append]) ‘ r=toiel) d. extend|)
wnlcchhrlhurl!ﬂnﬂhadhumdhl plenyent n'\ aperation in a stack?
a. delets|) b d. remove|)
Whot does Haefolnwln _ tul
o. Cregtes o o t::- CfBUTE!E an gray
c. Creales ok d. Delefes a list
. Ahadcuﬂﬂmeﬂu’lubnnlchm example of which data structure?
a. Stack b. Queve c.Tree d. Array
In @ queue data structure, new elements are always added fo the:
a. Front b. Middle c. Rear d. Any
Which operation adds an ftem to the end (rear) of a queua?
a. degueve b. push c. engueuer d, pop
The operation fo remove an element from the front of o queve Is called:
U pop b. Degqueuve c.remove d. delele
Which Python module is commonly used to implement a queve?
o. slack b. collections ¢. queue d. list
Which method is used to add (enqueve) an item to a queve in Python?
a, add]) b push() . putf) d. append|)
" Which method is used to remove an item from a queve in Python?
a. ramuve{! . get|() a: dalﬂta{} op{)
Afreeisa _ dala structure. @@ '

a. Linear b Hlamrcru d. Random
. The topmost node in ufrep cu{ll
a. beaf ncde n‘l nude

c. Rool nod d. Branch node
. The indiv[d Eemu-r:ﬂllnﬁ:
a. leaves b. Edges c; Nt;-des d. Rools

The lines that directly connect nodes in a free are called: .
a. Path b. Edge c. Link d. Branch
In Iree data structures, nodes without any children are called: !
a. Root nodes b. Intemel nodes

c. Leal nodes ' . . Edga nodes :
‘rhe number of edges from root node to the deepest leal is called the of tree.
a. Height b. Depth c. Distance d. Width




39.

53.

54,

55.

56.

59.

e
Which free traversal Is most suitable for creating file system & é@@;ﬁ' y

a. In-order o B L=
¢. Post-order M7t Gi
‘The correct travers ; and lts contents is:
a. In-order 4 E ﬁf: A b. Pre-order
c. Post-ordarn (RN oL - d. Breadth-first
Which cfure uses iree-based branching to evaluate conditions and maoke
decisions?
Q. Stack b. Queve
c. Decision trees 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. Amrray d. Stack
Which of the following is o data structure that consists of a set of verfices (or nodes)
connecled by edges? '
o Tree b. Amay c. Graph d. Stack
Angther name for a vertex in a graph Is called:
a. Leaf b. Node c. Root d. Paint
What are the Individual points or entities in a graph called?
o. Edge b. Path <. Yertices d. Degrees
A connection or relationship between two verfices ng g aph is€al |
a. Node b.Edge ﬂ; o (S22 d. Path

. Which structure is best for modelih flends/connected with each others?

i c. Graph d. Queue

a. Stack ®)
- Which of the followl % y represented using a general graph structure?

0. Social n b. Web page links
c. Fam d. transport systems
. Ina representing a social network, what do vertices typically represent?
a. 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. Graph c. Stack d. Queuve
In a tree 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 hlerarchical relationships like
family trees or organizational charts?
a. Stack b. Queuve c. Tree _~. d.Groph
The number of edges connected fo a vertex in a graph L,,“},ﬁ\ﬂ'ﬁ
a. Weight b. Degree . 5 \¢ d. Cycle
If a city Is connected to three . X degree is:
a. | ~\b.2. fsl:E Ejﬁ : d.4
Which of the followingis Nt ph?
a. Undirected ‘\{l&’ ighted c. Directed d. Linear
What ‘hds a one-way connection In a graph?
a. Undir edge b. Weighted edge
c. Direcled edge d. Circular edge
If an edge allows travel only from node A to node B, it is called:
a. Undirected L. Weighted
c. Reversible d, Directed
What type of edge has a two-way connection in a graph?
a. Undirected b. Weighted

c. Directed d. Circular







