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BTECH
(SEM III) THEORY EXAMINATION 2024-25
DATA STRUCTURE
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. 2x07=14

Q no. Question (0(0) Level

a. Explain why do we need a pointer to maintain a linked list structure? Col | K4

sy b foide Qi WA &1 §1IT @4 & fiu gH digey &l
MaTHd F gl 82

b. If an array starts at address 2000 and each integer takes 4 bytes, evaluate the | CO1 | K5
address of arr[5]?

gfg & ol Tar 2000 ¥ & Bl § SR UAS YU 4
§15cd Addl &, a arr[5] &1 Udl edidhd di?

c. Explain Priority Queue and its significance? CO2 | K4
TG T HAR R TP A5d &I JHRU?
d. The following sequence of operations is performed on stack: PUSH (10), | CO2 | K3

PUSH (20), POP, PUSH (10), PUSH (20), POP, POP, POP, PUSH (20), POP.
Demonstrate the sequence of the value popped out?

Re W Fgfafed gea & fmee f$u Sd §: PUSH (10),
PUSH (20), POP, PUSH (10), PUSH (20), POP, POP, POP,

PUSH (20), POP. UM 3{I3c U T UM &1 3HH UeRid

P2

e. Illustrate the concept of Indexed Sequential search. CO3" | K4

AT IHHG WS P GURIT B! WY HI|

f. Explain the concept of NonLinear data structures with the help of example: CO4 | K4

3SR Bl JeIdl I AR ST I Bl SGURUT Bl
JHARU|

g. [lustrate the significance of Threaded Binary Tree. CO5 | K4

Jss TR ¢l & Hgd Dl WY W

SECTION B
2. Attempt any three of the following: 07x3=21
Q no. Question CcoO Level
a. An array ARR[-5...15, 10...20] stores elements in Row Major Wise with each | CO1 | K5

element requiring 2 bytes of storage. Evaluate the address of
ARRJ10][15] when the base address-is'2500.

Th WU ARR[-5..15, 10.20] A TSR el § d@l &l dUgid
Rl g, o Ud® d@ $ 2 T8y ®RA &I AT HdT gt
81 Od SMYR Udl 2500 & o

ARR[10][15] & Ud &I Hidd x|

b. If a stack is implemented using Linked List, then show the logical | CO2 | K4
representation of nodes as a stack. Illustrate PUSH and POP operations of this
type of stack.

gfe fofgs foe &1 U R WP P! HENAd par oidr g, o
RE & 0 H A5y &1 difbd UfaHa fan| 39 UoR & RS
¥ PUSH SR PoP TdmeH &1 faffd &3
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C. Construct a binary tree with the following traversals: CO3 | K3

Inorder- BCAEGDHFIJ
Preorder: ABCDEGFHIJ

fafafed codia & 9y e SR & §1e
TIMSX: BCAEGDHF I J
Mefex- ABCDEGFHIJ

d. Construct an AVL Tree by inserting following sequence of elements, starting | CO4 | K3
with an empty tree: 71,41,91,56,60,30,40,80,50,55

wwaﬁwmﬁ@ a@%ﬁaﬁr@ﬁ&aﬁqﬁ
JRIfeId @Rp U AVL ¢f &I i a:
71,41,91,56,60,30,40,80,50,55

e. Explain the Depth-First Search (DFS) algorithm with the help of an example | CO5 | K4
graph. Which data structure is used for DFS and BFS?

U 3aERU UM% P AGE ¥ SW-E ¥d (DFS) TANNGH &l
JAAST| DFS 3R BFS & forU fog Se1 WRemn &1 Iuan foean

STl g7
SECTION C
3. Attempt any one part of the following: 07x1=07
Q no. Question CO Level
a. lustrate the following: COl | K4
a. Asymptotic notations
b. Time Space Tradeoff
c. ADT
fFofeiRdd & Wy -
a. SREICH b
b. I {H TUR-dg
c. ADT
b. Iustrate how to represent the polynomial using linked:list? Construct a C | CO1 | K4
program to add two polynomlals using linked list.
fiids A $1 ITNT TP IgUG DI HY AT AT, THBT
3areRU &2 figs gl BT SN HRb al ggUGl Bl Sisd B oY
C UMM S|
4. Attempt any one part of the following: 07x1=07
Q no. Question CO Level
a. Construct a Queue using a-linked list? Include functions insert(), delete(), | CO2 | K3
print().Explain how a circular queue overcomes the limitations of a simple
queue.

foigs &l &1 ST TRPb HAR HI AT B2 insert(),
delete(), print() HRFA AT H¥ IAFT & TF TR
HAR TS TYRU HaR b sl H Y IR Ht ol

b. Construct a C program to check whether the parentheses are balanced in an | CO2 | K3
expression.

forddt =i & HIge Igferd © a1 el, SHB! oid PR & ol C
o o1 i
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5. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Construct a Hash table that contains 10 buckets and uses linear probing to | CO3 | K3

resolve collisions. The key values are integers and the hash function used is
key % 10. Insert values 43, 165, 62, 123, 142 in the table. Show all the steps
and find the location of the key value 142?

% g9 <§d §°¢ 9 10 Sdhe g 3R Tovmal &l g0 XA &b
fore Yy S &1 ITERT B Poit g QUi 7 SR IuEh
fopar T 8% AR Foil % 10 g1 dmaeT § AF 43, 165,
62, 123, 142 S| Ift WU G@N iR ot AF 142 &1
®M Jd B2

b. Demonstratemerge sort algorithm to sort the following elements in ascending | CO3 | K3
order: 11, 16, 13, 11, 4, 12, 6, 7. What is the time and space complexity of
merge sort?

fofofad aal @ Rt 9 # 91¢ w1 & foau 7o I
TENRGH &7 UeRF &3: 11, 16, 13, 11,04, 12, 6, 7. Ho
¢ Bt 9Hg IR WM Sfeddar |1 g

6. Attempt any one part of the following: 07 x1.=07
Q no. Question CO | Level
a. Demonstrate B-Tree? Construct a B-Tree of order 4 with the alphabets co4 | K3

(letters) arrive in the sequence‘as follows:agfbkdhmjesirxclntup.
- P U B2 HH 4 BT Si-¢F I R S1ER (3HER)
SYIUPR PH HE:agfbkdhmjesirxclnt
up

b. Construct a Binary Search Tree (BST) using the following.sequence of | CO4 | K3
numbers: 50, 30, 70, 20, 40, 60, 80, 35, 45. Perform Inorder trayersal of Tree.

TEeff & FEfied SrwH &1 ITANT IxXdb Uh SRl I9 of
(BsT) @I fmfor #%: 50, 30, 70, 20, 40, 60, 80, 35,
45. & P SASMEX caud Hr|

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

Q no. Question 0(0) Level

a. Explain two ways to represent <a.graph in memory and compare their | CO5 | K4
advantages:

(1) Adjacency matrix

(ii) Adjacency List

T # I% B ®M P A NP Jad AR 36 BRIl B
GGRINCETE

(i) TS Afead

(ii) Tsodt fore

b. Explain the following graph terminologies with examples: CO5 | K4
(1) Graph

(i1) Weighted Graph
(iii))  Degree of a Vertex
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@iv) Connected and Disconnected Graph
v) Cycle in a Graph

(vi) Directed and Undirected Graph
(vii)  MST

FUfiied uTh Wsaracl B IaERU Algd FHHSU:
(1) U

(i) Hika u%

Gii) I o 5

(iv) 9T 3R feaes Uw

) T% ¥ a%

(vi) FERE R fERE
(vii) THTEe
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