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Design and Analysis of Algorithms
Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question fro\meach module
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s lines on the remaining blank pages.

evaluator and /or equations written eg, 42+8

y draw diagonal cros

2. Any revealing of identification, appeal to

Important Note : 1. On completing your answers, compulsoril

Module-1 = .
Give the definition of an Algorithm and also discuss the characterrstrcs of an Algorithm.
(05 Marks)

Define Space Complexity and*Time Complexity of an algorithm and compute the time
? (05 Marks)

complexity of Fibbonocci Numbers algorithm. )
What are the various basi¢, Asymptotic efﬁcrency classes" Explain Big - O , Big-Q
Big - 8 notations with examples A (10 Marks)

b

' OR,:
Give the Mathematrcal Analysis of Non recursrve Matrix Multiplication Algorithm.
(05 Marks)

Give the, general plan for analyzing Trme efficiency of Recursive algorithms and also

Analyze* the Tower of Hanoi Recursive algorithm. (10 Marks)
Mention the important problem types considered for desrgn and analysis. Explain any two

problem types. P (05 Marks)
__Maodule-2

Give the Recursive algorrthm to find maximum and minimum element from the list and

apply the algorithm to find maximum and mmrmum to the lrst
[31,22,12,-7,75,-6,17,47,60 }; . * ; (10 Marks)

Apply both mergesort and qurcksort algorrthm to sort: the characters VTUBELAGAVI.
(10 Marks)

OR p
Apply | Strassen s algorithm for matrlx multlphcatron to’multiply the following matrices and
justify how the Strassen’s algorrthm is better.

GERER

“Obtain the topologlcal sort for the graph Frg Q4(b) using i) Source Removal method
ii) DFS method , (10 Marks)

(10 Marks)

| "F'ig.‘o4(b)

k/ﬁfﬂm
(05 Marks)

Solve the Greedy Knapsack problem, Fig, Q5(a) of capacity Skgs.
& [tems |1]2[3]4
. gy Profit |5|9(4]8
Fig. Qs(a) Weight | 1322
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Find the Optimal solution for the Greedy Job sequencing problem givenn =4
profits (10,30, 60, 40] , deadlines [2,3, 1, 3]. ‘

: X \ (05 Marks)
Apply Prims and Kruskal’s algorithm to find the minimal cost spanning tree for the graph
given in Fig. Q5(c). \ % ' (10 Marks)
Fig. Q5(c)
A document contains the letters “A” through “E” with frequencies is follows :
A:22, B:13,C:18, D:l16, E:31.

Construct a Huffman Tree and codes and

Encode : CAB, ADD,BAD’, ACE

Decode : 110011 and1000110001. (10 Marks)

Apply Heapsort for the list{9,7,1,8,3,6,2 ,4,,10 , 5] using Bottom up approach.
o ' (10 Marks)

~ dule-4
Apply Floyd’s algorithm to find the alﬂlapfairs shortest path for the given adjacency matrix.
Fig. Q7(a): ™.

1.293 4 5_
o\ 01 oo 1 5
9 0 3 2 o,
No 0 0 4 w (10 Marks)
Fig. Q7(a) © o 2 03
3 © olwo,

Solve the instarnc'“gof 0/1 Knapsack prBIém Fig. Q7(tlv>).‘-,:\:ui"s“ing Dynamic Programming

approach. -\ (10 Marks)
' Item | Weight | Value |
1 2 $12.
2 1 ~$.10

Capacity W=15

co 3 3 1820
A 4 20 815

Fig. Q7(b)
. 3 ) ,;;Oﬁ .
Construct an Optimal Binary search tree for the set of keys given in Fig. Q8(a). (10 Marks)
: Keys A[B|[C][D
Probability | 0.1 1 0.2 0.4]0.3
; Fig. Q8(a) . y
Apply Dynamic progrgn?;g\igg approach to solve the given Travelling Salesman prczloe;:rks)

S kFi"g:. Q8(b)
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(Module-5 ,
Xgroz:zﬁ help of State Space tree, solve the 4 — queens problem by using Backtracking
(10 Marks)
Color the regions in the Ma
p given in Fig, Q9(b) by applying backtracking graph color
algorithm. Color = (RGB&Y). Py ¢ 8 (Fo Marks)
. 1 5]
Fig. 4 2
ig. Q9(b) =
3
: OR
Apply LC — Branch and Bound approach to the assngnment problem Fig. Q10(a).
1 2 3 4 ») (10 Marks)
Ry - 9 2 7 8 Person a
Fig. Q10(a) p o= 6 4 3 7 Person b
4 5 8 148 Person ¢
7 6 “9..4"| Person d
Apply Branch and Bound approach to solve the instance of 0/1 Knapsack problem.
A | Items 1 2 3 4
KnapSack Capacity W = 10 Weight | 4 7 5 3
Value | 340|542 |$25|8$.12
Fig. Q10(b) %, (10 Marks)
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