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Each Section is compulsory. Follow the instructions given in each Section, The marks distribution
s same as shown in the question paper. The blind students will be given 60 minutes extra time.
University has all rights to change the distribution of marks, '
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Section A (Objective Type Questions) 6716

qZz . qdi we afvard ¥

All questions are compulsory.

1. 9% s wads fafy 4 92 ureEm qredg ofoas 58 2

(71) @A (3) FETa
(|) wreR (%) s
Which ancient Indian mathematician is associated with the Buddhist Numcrlcal Sorting Method 7
(a) Aryabhata (b)  Brahmagupta
(¢c) Bhaskara Il (d) Kanada |
2. uF fg-amandt woon A[S)(10] d A fFa sEma dwdh v {2
(/) 15 f (=) 50
() 5 | (z) 10
In a two-dimensional army A[5][10], how many total elements are stored ?
(a) |5 (b) 50
(c) 3 (dy 10
3. mﬂmmﬁﬂmmmmmmg?
(z1) @wan () TF
(g) faaz fa= (%) 94
Which data structure is best suited for infix to posfix conversion ?
(a) Queue (b) ?tack
(¢c) Linked List (d) Tree
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(31) 2h (a) 20D _ |
(|) n . (3) h!

The maximum number of nodes in a binary tree of height & 1s :

(a) ol (b) A1) _

(c) - & d h!
memwémwaﬁ?ﬂﬂedgemﬂﬁm Feddl ¢
(31) fRfim m®w _ (1) fa@ o

(@) g o (%) W@ 7%

A graph where every pair of vertices is connected by unique edge is called :
(a)  Directed Graph (b)  Sparse Graph ~

(c) Complete Graph (d)  Weighted Graph

foaer o = G99 @UE G99 Sfeom =0 et € 2

(31) O(n log n) (d) O(log n)

(") o) | (7))  On?)

The worst-case time complexity of Quick Sort is :

(a) O(n log n) (b) O(log n)

() O (d) O

gug ‘q@’ (Y UG WIT)
Section B (Short Answer Type Questions) |

Feit vy o1fard €

All questions are compulsory.

ﬁmﬁaﬁuﬁmﬁaﬁﬁmlwmm%ﬁﬁwﬁmﬁﬁgqmgwﬁmﬁfml

Define recursion. Write a recursive function to compute the factorial of a number.

Fqan (Or)
ﬁéﬁqmwﬂﬁﬁw%ﬁtsﬁmﬁ}mmﬁwﬁhm
gfea: 1, 1,3 — @™ :2,5 4 —H74:10, 15,20

A sparse matrix has the following non-zero elements :

Row:1,1,3 — Col:2,5,4—Val:10, 15, 20

Represent it using 3-tuple form.

2. . Frefafag sAfeeg o9E H efre § 95fa

- (A+B)*(C-D)
Convert the following infix expression into postfix :

" (A+B)*(C-D)
rgar (Or)

T& &R § drcl Thel 9 A front = [20, 25, 30, -, =] <—rear (rear at index = 2, front

; mdex-O) 1ECL % |+ 35 3T 40 & insert EAELY 3R 3TEAA queue fare |

A circular queue of size § contains elements : front — [20, 25, 30, —, =] <—rear (rear at index = 2,

front at index = 0). Insert 35 and 40 and show the updated queue.
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3. UST AEAd I M TR 2 T ond aansd |
What are threaded binary trees ? State their advantages.
- atgdl (Or)
€9 F T & 2 Heg-dig i fig-d A S99 3w §fed Hal T FiG, |
What is a heap ? Explain the difference between 2 max-heap and a min-heap with suitable examples.
4. TR g ol oo Afrsw W wRWfW Fifwg | R} Had F: Ieer@ FiAC |

Define adjacency list and adjacency matrix. Mention two differences.

atgal (Or)
2 EHH h(x) = x mode 10 <l E‘ZRTIT"I @ 80 ™ keys insert FIg :
15,27,32,41
¢ TvE W fafeR W B0 EE S |
Using hash function A(x) = x mode 10, insert the keys :

15, 27, 32, 41

Resolve collisions using linear probing.

5. TS W w FEfay GHEEY 99 SEERl gHg-Sied TaRy; |
_Explain the working of Merge Sort with its time complexity. -
_ | | YAt (Or) '
= keys sl AVLE H Insert &< :
30, 20, 40, 10, 25
FEvEEs Uevrd fR@nt |
Insert the following keys into an AVL tree :

30, 20,40, 10, 25
" Show necessary rotations.
gz ‘@' (I I we)
Section C (Long Answer Type Questions) I1x12=24
Gz . el € WAl B g g |
Attempt any Two questions.

(31) Yas 3t -Yas T gead & S Hied AR qARY |

. linear and non-linear data structures with examples.

1.

Explain It
() ﬁqﬁf@a4x4ﬁ@aﬂﬁiwmamyamﬁﬁwﬁm 9 4 wgiia st
0 500
2 0 0 7
0 0. 3-0}
0 8 0 0
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g Represent the following 4 x 4 matrix as both normal 2D array and sparse matrix format :

0 5 0 0
2 0 0 7
0 0 3 0
0 8 0 0

s

(3 f&fn@,mﬂaﬁtmﬁfmmmaﬁnmaﬂml

Explain the difference between singly, doubly, and circular linked lists.

(T émmmmmﬁmmﬁmmmmmamﬁmaﬁ
enliwa Wi

10 5+3 * 2 ¢

Write and demonstrate an algorithm to evaluate a postfix expression using stacks. Evaluate
10 543 * 2 ¢

3. (3 [T i T FRT 3R [Inorder, Preorder aeq Postorder'é‘ﬂﬂ?l Iqe0T gfgq HHATRT |

’ » . . . . .
What are the properties of binary trees ? Explain binary tree traversals (inorder, preorder,
postorder) with examples,

(q) ﬁmﬁmﬁmmmmwﬁmaﬂtaﬁWM:
45, 12, 54, 8, 33, 50. 70

Construct a binary search tree using the following numbers and show all steps :
435, 12, 54, 8, 33, 50, 70

1. (31) DFs aik BFS el 7ot wmemee aen 7@ wa s |

Describe DFS and BFS traversal techniques. Explain their applications.

(F)  GESEE g representation ®1 3T ¥C Ffaf@d edges &1 e 3an Hifau .
(1, 2), (2,4), (1, 3), (3, 4), (4, )
AT 1 | WRY & BFS Hifey |

Using adjacency list representation, draw a graph for the following edges :

(1,2), (2, 4), (1, 3), (3, 4), (4, 5)
Perform BFS starting from node 1.

5. () =ww wie, foas wiE, wof wi sik Qo i 7t complexity W8 performance & FSEUENT

Compare Bubble Sort, Quick Sort, Merge Sort, and Selection Sort on the basis of complexity
and performance, |

(7) ﬁnﬁr@akeysmmmmmwaammw\m:
60, 20, 70, 10, 40, 30 |
AVL 3t o &8l 3R 98 W el ¢ wyien |

Construct a binary search tree and an AVL tree for the following Keys :
60, 20, 70, 10, 40, 30

Show how and where rotations occur in AVL tree.

N R T TR A
+
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