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MCA Degree Examination, June/July 2025

2. M Marks , L: Bloont’s level , C; Conrse outcomes.

i ~ Module~1 o M| L C |

0.1 | a. | Design an Algorithm to search an clement in an array usmg sequential | 8 | L2 | COI
search. Discuss the best case , worst and average case efficiency of this
algarithim.

b, E?:plﬂiu asymplotic notations Big O, Big Q and Big 0 that are used to |12 | L2 | CO1
| compare the order of growth of an algorithm with cxample,

| S |

| OR e = | |

Q.2 | a. | Explain in detail the important problem Lypes. 8 | L2 | CO1 |

h. | Give general plan of mathematical analysis of recursive algorithms. | 12 | L2 | COl
| Deseribe Towers of Hanoi Problem and illustrate mathematical analysis of|
the Towers of Hanot Problem.

| _ B Module — 2 g
(0.3 | a. | Write a recursive algorithm for binary search and also bring owt us | 8 | L2 | CO1
cificiency.

b. | Discuss quick — sort approach to sort an array and trace for the following | 12| L2 | CO1
data set. 5,3,1,9,8.2.4.7
Derive the best case complexity of quick sort algorthm.

Q.4 | a. | Design an algorithm for merge and sort and derive its Lime efficiency. ' 8 | 1.2 | COT

" h.  Write a recursive algorithm for finding maximum and minimum and also | 12 [ L2 | COZ |
' bring out its efficiency. Apply the MaxMm algorithm lor the list
23.13.-5,-8,15.60.,17,31.,47

Module — 3

Q.5 |a. | Apply g_n:cdj,f method to obtain an optimal solution to the knapsqu !_3 L2 | COI
problem , M =60, (wl w2, w3, wd,wi)=(5.10. 20,30, 40) _
and profit {(pl . p2 . p3. pd, p3) = (30,20, 100, 90, 160). Find the total

profit earned.
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| | | DLHEE]'I Dijkstra’s algorithm and dpg'!-]"." the same 1o find the single source | 12 | L2 ‘ CO1
. = shortest path for graph taking vertex ‘a’ as source (Fig Q5h).

X
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Fig. Q5(b)

iy

Q.6 | a. Iind the minimum msl':apaﬁning trec usi'ng Kruskal's Algorithm | for the | 8 | L2 | coi
eraph Fig. Q6{a). '

Fig. Q6(a)

b. | Construct a Hulfiman code for the following data : 12 | 12 CO1
Character "'? AlBlc| D] -
Pmbam by | o1 To2l01s5 ﬂ [*?

J:ﬂt:i:mle., the text ABACADAD .-.md decode the text 1000101 11061010

Module —4

Q.7 |a. [ Write Warshall’s algorithm  to compute - transitive closure. Cieneratc | 12| L2 [ Cco2
transitive closure of the given graph below Fig. Q7(a). |

Fig. Q7(a)

b. | Apply Bellman ford alporithm to the graph grven bs.:lu;:-ﬁ#: to find shortest | 8 Ll"_: CO1
path to all the vertices from vertex 1. (Fig. Q7(b)). !

Fig. Q7(b)

OR
Q.8 | a. Definc Optimal Bimary search tree. Find the optimal binary search tree for | 12 | 1.2 CO1
| the kevs given below :
Key [A[BJ[C[D
Probability | 0.1 | 0.2 | 0.4 [ 0.3

20f3




22MCAILS

1) Class P problems
1} - Class NP problems
1) NP complete problem

1w} NP Hard problem

-

b.| Solve the following Travelling Sales Person (TSP} using dynamic | 8 | L2 | CO1
programming.
i . -
0 10 15 20|
3 0 9 10 ;
6 13 0 12 |
& 8 9 0
Fig, Q8(b) |
__Module=5 __ -
(0.9 | a, | Explamn the general procedure of backtracking and also pive the solution for | 12 | L2 | CO3
4 — queens problem using statc space lree.

h. | Apply béuktra{;king to solve the following instance of the subset — sum | § . L2 | CO3 |
problem : ! '
S=45.10,12, 13,15, 18} and d = 30, Give all possible solutions. |

!
— 2 _OR _ . N
Q.10 | a. | What 15 branch and bound method? How it is different from backtracking. | 12| L2 | CO3 |
Apply branch and bound method for the following instance of assignment |
problem to find optimal solution. (Fig. Q10 (a)).
1203 54
! 9 2 7 | person a
C= |6 4 3 7| person b
5 8 1 8| personc
7 6 9 4] persond
Fia. Q10{a)
| n. Explain the following with example : 8§ | L2]COo3
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