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BTECH
(SEM 11I) THEORY EXAMINATION 2024-25
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. 2x07=14
Q no. Question CO | Leve
1

a. Define the term Data Structure. Why do we need of data structure. 1 K2
3T I (Data Structure) P! GRUTNT DT ST TR B
STaRIH T I BIeil &2

b. Differentiate the Static and Dynamic memory allocation. | 1 K2
RRR (Static) 3R faeia (Dynamic) AR 3fded # 7 3R %?

c. What is stack? 2 K2
WP (Stack) T2

d. Explain the concept of Queue data structure. 3 K2
F (Queue) ST AT P Yol ! AT

e. Recursion is the application of which data structure and how is it applied | 4 K3
with example.
&M (Recursion) T ST TRTT o7 STV 8, 3R T IR0
RIRSKUEINY

f. Discuss the properties of minimum spanning tree. 5 K2
Y4dH @fr ‘gpf (Minimum Spanning Tree) & "IUﬁ (Properties) UX
Il BT

g. Differentiate between tree and graph. 5 K2
g8 (Tree) 3R UTH (Graph) & FIT 3R 82

SECTION B
2. Attempt any three of the following: 07x3=21
a. Write an algorithm or program to demonstrate insert the node in the 1 K3

beginning of the singly linked list.
et feieks fere (Singly Linked List) quH S (Node) Eal R[23HTd
T GRfId (Insert) B & ol U UANRGH W1 UomH faRau|

b. Implement C language to print Fibonacci series,using recursive and 2 K3
non-recursive function.

IEEIRIEL AT (Fibonacci Series) Ca| W(Recursive) 3R TR-
E:ITIH_VW (Non-Recursive) ThaRI @] ST Hb C HT | U iRid
A & forg i ferfau

c. What is Stack? Write a C program or algorithm for linked list | 3 K3
implementation of stack.

WS (Stack) TN 3? WP & fofds fARe (Linked List) Sraf-agq & forg
Tsh C UM 1 TNiRGH ferRau|

d. Write an algorithm for Quick sort. Use Quick sort algorithm to sort the | 4 K3
following elements: 2, 8,7, 1,3,5,6,4
feoep ‘GI%

(Quick Sort) & forg TemfieH fafau $ik fFafafed awal
P! fores I TANNGH BT IUTNT HRb JARUT (Sort) DHIFTT: 2, 8,

7,1,3,5,6,4
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e. Write the Dijkstra algorithm for shortest path in a graph and also find | 5 K3
the shortest path from ‘S’ to all remaining vertices of graph in the
following graph:

U (Graph) T Iad Bic 1Y (Shortest Path) CARCINE ALY
@ﬁmfj (Dijkstra) Q@ﬂﬁ_{q ﬁ'f@q 3R %Q T YTt H's' I gt
WW(Veﬂices)WWWWUHWWI

SECTION C
3. Attempt any one part of the following: 07x1=07
a. An array A[50][60] is stored in row major order with each element 1 K3

occupying 2 Bytes of memory. Consider Base address as 1000.
Calculate the address of A[34][56].

TS TRUT A[50][60] BT A-HSR 3SR (Row Major Order) § TUBIT
o T B, ST Ui I 2 F15¢ HART BT SUHNT vl 51 A 99
Q%’H (Base Address) 1000 %, ar A[34][56] T UdT (Address) ITUTHT
DI

b. Explain Asymptotic notation. Illustrate the various asymptotic | 1 K2
notations.

\’dﬁw A (Asymptotic Notation) T %? 3@ HHAST | fafyre
TR B RIS eI B IR Jied WY PR

4. Attempt any one part of the following: 07x1=07
a. Write an algorithm for converting infix” expression into postfix |2 | K3
expression. Trace your algorithm for infix~expression Q into its
equivalent postfix expression P,
Q:A+(B*C—-(D/E*"F)*G)*H

A (Infix) UG B URS B (Postfix) SHHadfad o
oo o fod Te TaliRes fafau|

3 TS FAP T AT Q: A+ (B*C—(D/EAF)*G)* H®I
3T (Trace) PP SUD] HDE TR ha Tfad p UTed

P
b. To implement the Queue data structure using linked list, write the | 2 | K3
algorithm for Enqueue(x).

feide foRE (Linked List) T SUTNT b F (Queue) STl T Bl
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CABIIEK| (Implement) P B ﬁm Wﬂﬁ?ﬂ %@Ql fovy =g ﬁ,
T (Enqueue(x)) SO & [oTT THRNRGH UG Hiorg|

5. Attempt any one part of the following: 07x1=07
a. What is circular Queue? Write a C code or Algorithm to insert an | 3 K3
element in circular queue?

W Y (Circular Queue) I %? W aqfr dd & gfferd

(Insert) B3 o AT C UIITH 1 TENRGH forfau|
b. Write an algorithm for Heap Sort. Use Heap sort algorithm sort the | 3 K3
following sequence: 18, 25, 45, 34, 36, 51, and 24.

_Gﬁ'qqf?f(Heap Soﬁ)%%ﬂ@m%@qﬁ?mmw
(Sequence) P BT TIe TAENRGH ®T IUANT b Aaryd (Sort)

18, 25, 45, 34, 36, 51, 43, 24

6. Attempt any one part of the following: 07x1=07
a. Explain the scenario of Tower of Hanoi. Write the algorithm to solve 4 K3
the tower of Hanoi using recursion.

TR 3AHTH E:hg (Tower of Hanoi) P URB AT (Scenario) G2l
HHLARUI W (Recursion) DI JUTNT HIPb 2IaR AT §1S B

B B & foft TeiieH feag)
b. Explain the concept of tail recursion. Write the algorithm to find the |4 K3
factorial of a number ‘n’ using recursion.

<d RBHRE (Tail Redursion) P Fhed"l B THIRU| gRIg
(Recursion) T JUINT R [l WA n’ FT haeRgd (Factorial)

QoA & forg Tenied fafeu|
7. Attempt any one part of the following: 07x1=07
a. The order of nodes of a binary tree in inorder and postorder traversal are | 5 K3
as follows:

Inorder:B,I, D, A, C,G, E,H, F.
Post order: I, D, B, G, C, H, F, E, A.
(1) Draw the corresponding binary tree.
(ii) Write the pre order traversal of the same tree.

LCACIERRI _gpf (Binary Tree) et aman %, St 3:[31'\@7 (Inorder) 3R
TRe3iTsY (Postorder) W %1 fAafaRad %
(i) FASMSY B, ED,A, C, G, E H, F
(iv) UResfiSXLD,B,G,C HF,E A
V) (i) SUgHd dIR1 S ST

(i1) 34t _QFT & forg Uraffex (Preorder) E’Iﬂﬁﬁ fafau|
b. What is spanning tree? Write down the Prim’s algorithm to obtain | 5 K3
minimum cost spanning tree. Use Prim’s algorithm to find the minimum
cost spanning tree in the following graph:
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@ﬁﬂa (Spanning Tree) EPZIT%? YAdH IlId I @ﬁﬂ_ﬁ (Minimum
Cost Spanning Tree) Ut A & fau U weEnied (Prim’s
Algorithm)WlﬁWW%WWWﬁwm

o & 3w @k

~
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