||| Printed Page: 1

BRGSO DD Subject Code:BOE406
Roll No:
BTECH
(SEM. 1V) THEORY EXAMINATION 2025-26
BASICS DATA STRUCTURE & ALGORITHMS
TIME: 3 HRS M.MARKS: 70
Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A
1. Attempt all questions in brief. 02x7=14
Qno. Question CO | Level
a. List the characteristics of a good algorithm and briefly explain its role in | 5 | K3
real-life applications.
T 3 RN & [ARTarsdl f Gl I15¢ a4 IRAAD SaH (real-life)
STANT A 3! YfiiT 1 Tay J THSU)
b. What is the difference between array and linked stack? 1 | K2
Array 3‘h’\’ Linked Stack & &g T 3R %’?
c. Why is postfix evaluation easier than infix? 1 | K2
Postfix 3YSTaT T HeUidh infix B o1 H AT A o 8T 82
d. Differentiate between recursion and iteration. 4 | K2
Recursion Gﬁ'{ lteration P S 3R oy aﬂﬁﬂll
e. Difference between adjacency matrix and list. 3 | K2
Adjacency Matrix 3R Adjacency List & d= R §dRu|
f. What is minimum spanning tree? 3 | K2
Minimum Spanning Tree W@Tﬂ%’
g. How many labeled binary trees can‘beformed with N=3 nodes? 3 /K3
N=3 ST & 1Y fha Aaes S1SR) ¢ &1 Sl Tehd! &7
SECTION B
2. Attempt any three of the following: 07x3=21

a. | Differentiate among Big-O notation, Big-Theta notation, and Big-Omega. | 5 K3
notation. Also, define each notation with suitable examples.

Big-O notation, Big-Theta notation Gﬁ'{ Big-Omega notation & &9 SR oy
HIFTT| 1Y B TP notation B IUFAd I&IeRUN Hlgd YRYIN SIforT |

b. | Convert the following infix expression into both prefix and postfix forms. | 4 K3
Show all intermediate steps clearly, including the use of stack operations
and operator precedence rules at each stage:

A+(B*C-(D/E"F)*G)*H

IR infix Sifteafad & prefix 3R postfix il =g o ufRafda aﬂﬁﬂll
gt Aemadf =Ron &Y Oy =7 | ﬁ@'ﬁ'{q, H stack operations DI I
TUTIAD TIR0T TR operator precedence ﬁmmﬁl
A+(B*C-(D/E"F)*G)*H

c. | State the conditions for underflow and overflow in a circular queue. Then, | 1 K3
for a circular queue of size 5, perform the following operations step by
step, showing the position of front and rear after each operation and the
final state of the queue: Enqueue(1), Enqueue(2), Enqueue(3), Dequeue(),
Enqueue(4), Enqueue(5), Enqueue(6).

WEP{ H underflow 3R overflow &1 fRUfal (conditions) P IATST | TP
1S, THR 5 (size 5) AT TH W ﬂ% fore fafafaa fosang (operations)
IRUT-GR-TRU] DTG, UA® SHTRIM P €S front 3R rearﬁf@‘ﬁaﬁﬂaﬁﬁ
3ifdH Ry Wy =0 feemu:
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Enqueue(1), Enqueue(2), Enqueue(3), Dequeue(), Enqueue(4), Enqueue(5),
Enqueue(6)
d. | Compare Insertion, Selection, and Quick Sort based on time complexity, | 2 | K2
stability, and adaptability.
Insertion Sort, Selection Sort 3R Quick Sort Pt Jar 945y Sfeddn (time
complexity), fRRar (stability) YT ] cldl (adaptability) P YR T P |
e. | Insert the given elements into a Binary Search Tree (BST) using two | 3 K3
different orders:
(1) Sorted order: 10, 20, 30, 40, 50
(i1) Random order: 30, 10, 50, 20, 40
Construct the BST for both cases step by step. Then, determine the height
of each tree and compare their structures.
%qm:aa‘rﬁ Binary Search Tree (BST) ﬁaﬁﬁ-ﬁﬁﬁ insert W:
(i) hHdK hH (sorted order): 10, 20, 30, 40, 50
(ii) (ii) TS d HH (random order): 30, 10, 50, 20, 40| EEIR IR
BST &1 TRUN-ER-aRUT FAHfUr ST | 3o aTe; UAH &l Pt Shdls
(height) 3ITd Eﬁﬁm GRIRECARI TR (structure) ﬁﬂﬂtﬂ afﬁ%rq |

SECTION C
3. Attempt any one part of the following: 07 x1=07
a. | Derive the general formula to calculate the address of an element A[i][j] | 1 K2
in column-major order, and illustrate the process with a suitable example.
Column-major $H H A[i][j] dcd-ebT UdT (address) e & ﬁ"fq HTHI A
(general formula) SGdd (derive) PHIfOTE, qUT JUYad 3alerul P Tl o
Ufshd1 1 GHEATS |
b. | Write algorithms for Depth First Search (DFS), explaining steps, data | 3 K2
structures used, and illustrating their working with suitablerexamples.
Depth First Search (DFS) & 1%11: Q?"ﬁ?\’?ﬂ ]%ff@ﬂ, foraw g (steps), I
ﬁﬂ'{ S aTd SeT E\Tﬁﬁ (data structures) S AR ﬁﬁm ddr uYad
mﬁmﬁmﬁ(working) &I gAY |
4. Attempt any one part of the following: 07x1=07
a. | Perform the following operations on a stack of'size 5: Push(10), Push(20), | 4 K3
Push(30), Pop(), Push(40), Push(50), Push(60). Show stack after each step
and identify overflow/underflow.
H[PR 5 (size 5) arl Tdh W R fufrad Wﬁ, (operations) PHIfT:
Push(10), Push(20), Push(30), Pop(), PUsh(40), Push(50), Push(60) | T TRUT
%Wﬁﬁ@ﬁ(state)mam overflow/underflowﬁwml
b. | Insert keys 19, 29, 39, 49, 59 into hash table (size = 10) using h(k) =k |2 | K3
mod 10. Resolve collisions using linear probing.
3{THR 10 (size = 10) TATC 3 A H BT (keys) 19, 29, 39, 49, 59 BT h(k) =
k mod 10%QTWWWWInsertWI W(collisions)ﬁlinear
probing @RT gd BIfoE|
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5. Attempt any one part of the following: 07x1=07
a. | Given a sorted array A = {5, 9, 14, 21, 28, 35, 42,49, 56}, perform binary | 2 K3
search to find the element 35. Show each step of the search process,
including the calculation of mid index and comparison at every iteration.
Also, analyze the time complexity of the algorithm.

fQU T sorted array A = {5, 9, 14, 21, 28, 35, 42, 49, 56} § dcd 35 B! Wi B
f%m binary search &I JUANT WI UA® TRUT H search UfehdT &l ﬁﬂ@n@,
fora® AP iteration T mid index bI IO GﬁT LKL Rl E:Pfl gy é:f
wﬂﬁmaﬂmﬁrﬁw (time complexity) Wﬁ@waﬂﬁml

b. | Explain Prim’s algorithm and Kruskal’s algorithm for finding a minimum | 5 K2
spanning tree with suitable real-life examples. Compare their approaches,
steps, and efficiency.

Minimum Spanning Tree “@hﬁﬁ%m Prim’s algorithm GﬁT Kruskal’s algorithm
P! IUYF ARANID ST (real-life) IETERUN Tfed THIALY| 375 BT
(approaches), RN (steps) Gﬁ'{a&‘lﬂT (efficiency) ﬁﬂﬂ:ﬂﬁﬁﬂ?l

6. Attempt any one part of the following: 07x1=07
a. | Convert recursive factorial function into iterative version and trace for n | 4 K3
=35,

Recursive factorial function 1 iterative 50 (iterative version) H gfafda
aﬂﬁﬂl?ﬂﬂn = 5$thraceW|

b. | Construct a binary tree from: 3 K3
Preorder: ABDHIECFG

Inorderr HDIBEAFCG

ﬁuﬁ@a@rwmé (binary tree) &Il o a%’r%rq:
Preorder: ABDHIECFG

Inorder HDIBEAFCG

7. Attempt any one part of the following: 07x1=07

a. | Explain how to represent a polynomial using a linked list data structure. | 1 K2
[llustrate your answer by representing the polynomial 3x% + 5x + 2 using
a linked list, and describe the structure of each node¢ along with a suitable
diagram.

Linked list data structure WWWWW@%WWW
2, U qHSMZT| 30 ITR P 3x2 + 5x + 2 TGUS P linked list B 0 A Y fRfd
B WY DI, TUT TAH node P AT BT qUMH HRd gU Th IUgad
3G (diagram) ‘J-ﬁa%fql

b. | Apply the Quick Sort algorithm.to the array [10, 80, 30, 90, 40, 50, 70] by | 2 K3
selecting the first element, as“the pivot, and clearly illustrate the
partitioning process at each step.

Ugd A (first element) @I pivot & ¥4 H JA® [10, 80, 30, 90, 40, 50, 70]
array UX Quick Sort wﬂﬁm Fﬂ"lﬁﬁm TIT TP RO H partitioning ufchar
P W ¥0 ¥ GRS
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