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CS/CT/CO-303 (GS)
B.Tech., III Semester
Examination, December 2023
Grading System (GS)
Data Structures

Time : Three Hours

_ Maximum Marks : 70
Note: 1) Attempt any five questions.

frgi ufa wewl @ g Hifdry

it) All questions carry equal marks.
a4t w9l & A o

iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) What is the worst-case complexity of each of the
following code fragments? 4+4

fFrefeRed e 3l 4 | welie & g @ R Siem
FATE?
i) TwoLoopsinarow:
for (i=0;1<N;1++) {
Sequence of statements

)
for(j=0;j<M; j++) {
Sequence of statements

J
How would the complexity change if the second loop
went to N instead of M?

CSICTICO-301 (1G)Y PTO

[2]

for(i=0;i<N; i+4+) {
Sequence of statements

b
for (j = 0;j < M; j++) {
Sequence of statements

}
ar—awagmaswmﬁm%ﬁmm
qgeri ?

ii) A nested loop followed by a non - nested loop:
o Feg o PR 1 U -G A & -
for (i=0;1<N;i++) {

for (=05 j < Ni j++) {
Sequence of statements
}
for (k=0; k< M; k++) {
Sequence of statements
}

b) Whatis ADT? Compute the addresses of a 3-D array ina
row and column major form? 4

ADT T 27 dff ok w6 1w &9 4 3-DR & qal &
TTORT |

¢) Write Prim's algorithm to get minimal spanning tree out
of a graph?
7% & Rfe W & e % & 1 HeH &1 T
ford|
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2. a) Consider the following
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function that takes reference to

head of a Doubly Linked List as parametcr. Assume that a
node of doubly linked list has previous pointer as prev
and next Pointer as next. 4
ﬁﬂ%@ﬁﬂhﬁﬁmﬁﬂﬂﬂﬁa‘[@aﬁﬁlﬁﬂﬁﬁi
e AR 3 9 H <iefi o & 77 & f5 QA
ﬁmﬁﬂé@ﬁwﬂzﬁﬁwqﬁaﬁwaﬂ?m
TiEeR el & W9 7 2 '
Void fun (struct node ** head-ref)
{
struct node * temp=NULL;
struct node * current= *head-ref;
while(current !'=NULL)
{

temp=current->prev,

current - > prev =current - > next;
current->next=temp;

current = current - > prev; )

if (temp!=NULL)
*head_ref=temp-prev,

}
Assume that reference of head of following doubly ]jnkedl

list is passed to above function 1< -- >2< -- >3< - >4< -
-> 5< -- >6, what should be the modified linked list after

the function call?

Gﬂﬁﬁﬁﬁ‘ﬁﬁﬁﬁﬁmﬂm% €50 SR nld 55
5< -- >6, BFI Blel & q1g G e
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following cxpression in Postlix

i) Transform the
-S

Notation: :
Prer arfifenfay @t ot ACT § wuiald |
A+ (B +D)/E-F*G+HK)

ii) Evaluate the following postfix cx pression:
ABC * D/+ whereA=2,B=3,C=4 D=6
Preaffae dreefias aiftrerfad 31 e aR|
ABC *Di+ & A=2,B=3,C=4,D=6

Write an algorithm toenque and deque anclement inaqueue?
The queue implementation using a linked list? 4+4

Qucucﬁﬁiﬁaﬁaﬁﬁﬁé‘hﬂqﬁaﬁﬁmﬁmw
e | Queue 1 Bt foiFs et guam s |
Insert the following data keys in the AVL Tree:
AVL S B gt gl e

16, 23,9, 163, 64, 29, 73, 83, 90, 96 (10 keys)

6

The in-order and pre-order traversal sequence of a node
in a binary tree are given below:

In-order: EACKFH DBG

Pre-ordet FA EKCDHGB

Draw the binary tree. State bricfly the logic used to
construct the tree. 442
wmawmﬁammm—quaﬁmﬁw
fy foam T 81 |

Inorderr EACKFHDBG

Pre-order; FA EKCDHGB

e 91 g1 | At Y % Pt & R g b
w4q 3 g Hf|
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algorithms used 1o
hablc measures of
tions you
you are

Describe the performance of the

multiply two N X N matrices using suit *
complexity. You should make clear what ope

are counting, wha is the worst-casc that o
considering, (and, perhaps. average-case, and best-casc,

. .9
where appropriate). Also consider space complexity: :
Ixd=
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i) Sort the following datain ascending order using Quic
' 5

sort:

9.4,12,6,5 10,7
Quicksmnmmﬂaﬂﬂgqﬁm%@ﬁaazﬁraaa
9 & g P ;
9,4,12,6,5,10,7

ii) Prove that Heap sort, Merge sort, Quick sort takes
O (n log n) time in the worst case? 4

aifia % 6 g wie, 7 91, T e T aXE
feufey O(nlogn)Wﬁﬁl%?
Apply Binary Search to find 123 in the following list: 5
fyeferaa gt 123 @M & forg argdl Search SATTEY)

49, 98, 101, 123, 149, 194, 199, 211, 240, 286, 840,
930 (12 data)
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6. a) Isthere any difference between threaded and unthreaded
binary tree? What is a B-trec? Explain. 243
9 ol e a1 ¢ 8 o a2 -
27 ey e
b) For the graph shown below find the following: 3x3=9
i) Adjacency list representation
ii) Adjacency matrix representation
iii) Adjacency multi list representation
it fam v 1 & forg P ISt
i) Adjacency list Faor
ii) Adjacency matrix FRETT
iii) Adjacency multi list fAequr
9
M
' [E)
g N &
)
7. a) Whatdo you mean by tower of Hanoi Problem? Explain
with suitable example along with diagram? 245
TR 5 B TRT R AT TN Ao ¢ ? IR SR
& T W@ Aied S
b) Write algorithms for DES and BFS traversal on a graph.
3.543.5
7% W DES 3iR BFS gawa & forg wenifeer ford|
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8. Given the values {2341, 4234, 2839, 430, 22, 397, 3920) a
hash lab]t': of size 7and a hash function h(x) = x mod 7, show
the resulting table after inserting the values in the given order
with each of the following collision strategies. 44545
1) separate chaining
i) linear probjng
lii) double hashing with second hash function A, (x) = (2x - 1)

mod 7
(2341, 4234, 2839, 430, 22, 397, 3920}, size 7 P W@ 28X
ETrf?aEm AR T B9 BEIH h(x) = x mod 7 Ry M0 &, Ry M 9
N value ST & a8 Prifiae eaam R § /@ wE
gt anferat fearus
1) oM FEeH
i) ¥R g
iii) QIR 29 B hy(x) = (2x— 1) mod 7 % WY Sa 2R
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