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choose and mark [Xl encircle the most appropriate option from each set of choices

I What is the primary characteristic of an algorithm?

[ ] Infinite ixecution [ ] Undefined steps

I j oefrnite sequence ofsteps [ ] Randomized execution

Which asymptotic notation represents the worst-case time complexity?

t l rrreta'(o) [ ]omega(o) t lnig o (o) [ ]Smallo(o)

Following is an incorrect pseudo code for the algorithm which is supposed to determine

whether a sequence ofparentheses is balanced:

declare a character stack

while ( more input is available)

{
read a character
if( the character is a '(' )

push it on the stack

else if( the character is a')' and the stack is not empty )
pop a character off the stack

else
print "unbalanced" and exit

)
print "balanced"

rvfii& of t"t" onbalanced sequences does the above code think is balanced?

iliriri tlo;(o tl0))) tlox)
While evaluating a postfix expression, when an operator is encountered' what is the conect

2

3

4

t

operation to be performed?
push it directly on to the stack
pop 2 operands, evaluate them and push the result on to the stack

pop the entire stack

ignore the operator

Suppose a stack implementation supports an instru-crion REJERSE' which reverses the order

oi!i"rn.",, on the itack, in addition to the PUSH and pOp instructions. Which one of the

iollowing statements is TRUE with respect to this modified stack?

[ ] A quiue cannot be implemented using this stack'

I j ,t qu.u" .un te implemented whet" ENqUfUe tukes a single instruction and- - 
DEQUEUE takes a sequedce oftwo instructions'

1 ] A qieue can be implemented where ENQUEUE takes a sequence of three instmctions
- 

ana OeqUeW takes a single instruction'

t I a queue-can Ue implementJd where both ENQLJEUE and DEQUEUE take a single

instruction each.
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6 Suppose you are given an implementation of a queue of integers Consider the following
function:

void f (queue Q)
{

int i;
if (lisEmpty(Q))

{
i : delete (Q);

f(Q);
insert(Q, i);

)
)

What operation is performed by the above function f ?
I Leaves the queue Q unchanged

] Reverses the order of the elements in the queue Q
I Deletes the element at the front ofthe queue Q and inserts it at the rear keeping the other
elements in the same order

I Empties the queue Q

What does the following function do for a given Linked List with first node as head?

void fun 1(struct node* head) {
i(head:= NULL)

retum;
fun1(head->next);
printf("%d ", head>data);

)
[ ] Prints all nodes of linked lists

[ ] Prints all nodes ofthe linked list in reverse order

[ ] Prints alternate nodes of Linked List
[ ] Prints alternate nodes in reverse order

A circularly linked list is used to represent a Queue. A single variable p is used to access the

Queue. To which node should p point such that both the operations enQueue and deQueue
can be performed in constant time?

[ ] rear node [ ] front node

[ ] not possible with a single pointer [ ] node next to front

In a doubly circular linked list, how many pointers does each node contain?

[ ]One [ ]Two [ ]Three [ ]None

Consider the binary tree shown in Figure 1.Ifthe post order traversal yields the expression 'a
c * b d * +', then the labels of nodes 1 to 7 will be
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[ ]+**acbd
Figure 1:A Binary Tree

[ ]*+*acbd [ ]+**cabd [ ]+*a*cbd



12. Which of the following algorithms is the best approach for solving Hufftnan codes?

[ ] exhaustive search [ ] greedy algorithm

[ ] brute force algorithm [ ] divide and conquer algorithm

13. In delete operation ofBST, we need inorder successor (or predecessor) ofa node when the

node to be deleted has both left and right child as non-empty. Which ofthe following is true

about inorder successor needed in delete operation?

[ ] Inorder Successor is always a leafnode

I j Inorder successor is always either a leaf node or a node with empty left child

[ ] Inorder successor may be an ancestor ofthe node

[ 1 Inorder successor is always either a leaf node or a node with empty right child

14. The following numbers are inserted into an empty binary search tree in the given order: 10, l,
3, 5, 15, 12, 16. What is the height of the binary search tree (the height is the maximum

distance ofa leafnode from the root)?

t)2 tl3 tl4 tl6
15. In a graph representation where edge lookups take constant time but may require additional

space foi spaisely connected graphs, which data structure is most likely being used?

[ ] that uses a fixed-size two-dimensional array

[ ] that dynamically allocates memory for each vertex's neighbors

[ ] that stores edges in a sequential manner without direct indexing

[ ]that allows fast lookups but does not guarantee efficient iteration over neighbors

16. which algorithm operates greedily, growing a structure iteratively by selecting the least

costly edge that expands connectivity without forming a cycle?"

[ ] An algorithm that finds the shortest path between two nodes

I j an atgorittrm that determines the longest possible path in a weighted graph

[ ] An allorithm that constructs a sub graph connecting atl vertices with minimal total

weight
[ ] An algorithm that detects the presence ofcycles in an undirected graph

17. Which data structure is typically used to represent a binary heap in heap sort?"

[ ] A structure that follows Last-In-First-Out (LIFO) order

i I e structure that follows First-In-First-Out (FIFO) order

i 1 A stmcture ttrat allows direct indexing and maintains parenrchild relationships implicitly

I j A structure that uses pointers to tink elements dynamically

18. What is the worst case time complexity of selection sort?

I lo(n) [ ]o(niogn) [ ]o(n"2) t lo(l)

19. which collision resolution technique places a new element in the next sequentially available

slot within the hash table?

[ ]Chaining [ ] Linear probinC t lQuadratic probing [ ]Doublehashing

20. A hash table uses separate chaining with linked lists for collision resolution. If the number of

stored elements exceeds the numb-er of buckets, what is the worst-case time complexity of

searching for an element?

I lo(lt [ ]o(loen) t lo(n) [ ] o(n')
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Atlerrryl ANY SIX questions.

1. Define the terms "Data Structure" and "Algorithm." List the characteristics ol an

algorithm with examples. what is time complexity analysis, and how does it affect the

performance of an algorithm? Illustrate with an example'

2. What is an anay-based circular queue? Write an algorithm or pseudocode to insert an

element at the rear (end) ofthe circular queue'

3'AcompanymaintainsadoublylinkedlisttostoreemployeelDsandrelated
information in no particular order. Each node in the list contains an employee ID

along with pointers to both the previous and next.nodes. The HR department wants to

insei a new employee ID and iis associated details at a specific middle position in the

list, as specified by the user. Write an algorithm to insert the new employee ID at the

aesigna;O miOAle position in the doubly linked list. Illustrate the working mechanism

with figures if necessary.

4. Illustrate the process of inserting data into a Binary Search Tree (B-ST) us^!g the'. 
given set ofvalues: 25,29,13,2\,24,89,75, -10 , -5' Construct the final BST after

ill insertions, then determine and write the preorder and post order traversal

sequences.

5. Imagine you are using a social networking platform like Facebook, where users are

coniected based on dendships. You wantlo explore how different traversal methods

can be applied to find connections between users'

a.Supposeyouwanttofindtheshortestwaytoconnectwithadistantfriend'Which
traversal method would be more efficient for this task and why?

b. If you want to explore all the friends of a user deeply before moving to the next

level, which traveisal technique would be more appropriate? Explain'

6.Acompanyneedstosortalistofemployeesalariesinascendingorderforpayroll
processing. The given salaries (in NPR) *t' 

- - - ^
[4506, r00, 7800, 1200, 5600, 3900, 8900, 6700' 3100' 25001

Sort the givin listusingihe Merge Sort algorithm step by step' Show-the recursive

breakdown of the tist iito smatJr sublists. Merge the sublists back while maintaining

the sorted order. Write ttre hnal sorted list afteripplying the Merge Sort algorithm'

7. Let K be an integer array defined as: K={75,18'67'89 '7 '78'99'12'80'l\ - -

What are tt" n ..rru.y p..requisites for'applying the Binary Search algorithm to this

array? Using ttre giveri ;^t K' illustrate G ttep-Uy-sttp process of searching for the

key'= gg uring G sirrry s."..tt technique. Provide necessary figures to support the

explanation.

P.T.O.
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SECTION "c"
[2Q.x8=16marks]

a. Demonstrate how an infix expression is converted into a postfix expression for the

given infix expression: "A+B * C-D lE". Illustrate the conversion process

using a stack and find the final expression using a table.

b. A company is implementing a hash table of size 9 using open addressing and

needs to insert 7 keys: ll8, 41,22, 44, 59,32,311. The hash function used is

h(Key) =Key mod 9. To handle collisions, both Linear Probing and Quadratic
Probing to find an open slot will be applied. Construct and compare the final hash

tables lor both probing methods after inserting all keys.

a. Compare the implementation of Stack and Queue using a linked list, highlighting
their differences in insertion and removal operations. Provide appropriate pseudo

code for both data structures, demonstrating how elements are inserted and

removed.
b. The following dataset consists of l0 numerical values:

45, 12, 89, 33, 7 6, 21, 67, 90, I l, 55
Sort the given dataset in ascending order using the sorting process with the Heap
Sort algorithm describing the step-by-step procedure.

10.

Determine the shortest path cost from Node 0 to Node 4 using Dijkstra's
algorithm. Additionally, illustrate the process using a standard table to show the
updates in distance values and visited nodes at each iteration.

8

Figure 2 : An undirected Graph

b. Given the Preorder traversal sequence l, 2, 4, 5, 3, 6, 7 and the Post order
traversal sequence 4, 5,2.,6,7, 3, 1, construct a Binary Tree that satisfies these
traversal conditions. Provide a visual representation ofthe tree structure.
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Atlempt ANY TWO questions.
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