(b) Explain Time Complexity and Space
Complexity. How do we evaluate the
Best, Worst and Average case

performance of an algorithm ? 5

g Sfeedl IR €I Sfeedn sl q9sEd |
&0 fordl Toificm % Best, Worst iR
o feafq weeit &1 godidT &9 w @
g 2

3. (a) Explain, how a two-dimensional array
1s represented in memory using Row-
Major Order and Column-Major Order

formulas ? 5

Row-Major Order 3 Column-Major
Order Tl 1 IwiM & @ # T
ol wooft &1 &9 gwiar S ® 2
AR |
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Compulsory Question ( 3T&m& wgT)

1. (a) Differentiate between a primitive
data type and a non-primitive data

structure. 2
wF fafafes e ey SR ww A-fafafea
TRl WFR &% b AR T HIGC |

(b) What is a Sparse Matrix ? How 1is it
represented efficiently in memory ? 3
forq #ferm w1 2 2 3@ owAM A
FIAAYSE HY U ST 7 ?

(c) Explain the difference between an Infix
expression and a Postfix expression with

an example. 3

Z-53651(TR) 2

(d)

(a)

TH ITEOT FHI WEEA U SABR AT
AR URefre =S % A AW
AR |

Define the terms 'Degree of a Node' and

'Depth of a Tree' in a Binary Tree. 2

wh T 9§ Degree of a Node' 3R
'Depth of a Tree' W&l &I TRMT HIFT |

Unit I (Z&TE 1)

Define Data Structure. Discuss the
classification of data structures into linear
and non-linear types with structural
diagrams. 5
el GEEHT i IR I | HEAEs
ANl ) FEEA 9 SR WHH & dah
AR oifew TRl o affwmr W=
SHIFSTT |
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(b) Convert the following Infix expression

(a)

to its equivalent Postfix notation using a
manual stack trace : 4
A+B*C-(D/E~F)*G) *H
Manual stack trace &1 ITIN Hh
frfafed  Infix expression &1 ITh
G Postfix notation ¥ SRfAT

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

What is a Circular Queue ? Explain why
it is preferred over a standard Simple

Linear Queue ? 5

Circular Queue #1 & ? «aET f& 39
Th Wed Simple Linear Queue % Hehlecl

Rl 9EE i fRar S © 2
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(b) Describe the primitive operations that can

(a)

be performed on Linear Arrays. Write an
algorithm to insert an element at a
specific index in an array. 5
39 7o "iwRad w1 aviA wifSe S e
oot W T =1 Wehd € | U array |
forelt faftTe index W TH element STeH
% fau wk algorithm fafEw |

Unit II (3T 1)

Detail the basic string handling

operations : 5
(1) Length

(1) Concatenation

(111) Substring

(iv) Pattern Matching.

(M26-1710Z-53651(TR) 5 P.T.O.



(b)

(a)

fign Sefan & go1 sitwery & fowr o
JUH HINT

(i) =R

(i) G

(iil) HrEET

(iv) U e

Write a comprehensive algorithm to insert

a new node at the beginning of a Singly
Linked List. 5

T Singly Linked ¥ i YE3T@ H Th
T node TH ® fau we fawa
algorithm fafEw |

Compare and contrast Arrays and Linked
Lists based on memory allocation,
execution time and insertion/deletion

operations. 5

Memory allocation, execution time R
insertion/deletion operations % S3THR T
Array 3R Linked Lists &1 @1 ®ifsg
IR W oW T HifSw |
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(b) Explain the structural concept of a Doubly

(a)

Linked List and a Circular Linked List.
Highlight their primary advantages over
a Singly Linked List. 5
el fde geil R gaeRr s g=h =1
AT SEEROT Hl SHEEd | FHTe
fdgs fae & o H 39 qea ardl
W Y Sy |

Unit III (3T 1)

Define a Stack data structure. Write
complete algorithms to perform Push and
Pop operations using an  array

representation. 6

W& Stack data structure I ARG
HIST | Array representation 1 START
% Push @R Pop operations &% &
fae qui algorithms fafEw |
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(b) Explain the working principle of a
Priority Queue and describe its real-world

applications. 5

Priority Queue &% %M & % THgd &l
HUEY, 3N THS ad(eeh A % SR
% ol H FaEy |

Unit IV (3&TE 1V)

8. (a) For the given binary tree keys : [45, 23,
67, 12, 34, 56, 89], construct a Binary
Search Tree (BST) and show its step-by-

step insertion. 5

R U s & & keys & fau
[45, 23, 67, 12, 34, 56, 89], T% Binary
Search Tree (BST) SHET 3R 3¢ TH-TH
Fh keys SO HI Alwl REET |
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(b) Explain the three tree traversal

(a)

techniques : Inorder, Preorder, and
Postorder. Provide the traversal outputs

for the tree constructed in part (a). 5

H H T AW A ® o d
THFET : Inorder, Preorder, 3R Postorder |
9 () H S M f ow fAw 57wl
o oM 9t Tdsil @l SRy |

Write a complete sorting algorithm for
Bubble Sort. Trace it step-by-step for the
array 5
[34, 12, 56, 5, 23]
Bubble Sort &% fdU W& YU sorting
algorithm faf@T | [34, 12, 56, 5, 23] 39
array & a0 9 UH-TH Hlh AR
ESEIEL
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(b) Explain the Binary Search Technique. State

its prerequisite condition and calculate its
worst-case time complexity. 5
Binary Search Technique % @R o
TIART | THHRI Sed v hl 9aRT $iR
T HOH ©UE T (worst-case) H
H a1 §HF & complexity 1 e
Ry, |

CR K K )
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