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. FIFTH SEMESTER B.E. (COMPUTER SCIENCE AND ENGINEERING/

INFORMATION SCIENCE AND ENGINEERING) DEGREE
EXAMINATION, MARCH 2001

ANALYSIS AND DESIGN OF ALGORITHMS
Maximum : 100 Marks

e : Three Hours
Answer any five questions.

All questions carry equal marks.
(a) Define precisely the terms—-time complexity and space complexity. (4 marks)
ks ' (B) Briefly explain the notations of Bigor ’s” and asymptotib growth rate. (6 marks)

(c) Solve the recurrence relations : :
T (n) =aT(%)+bn forn>1

=b forn=1

(10 marks)

9. (a) Briefly explain the depth first search of a graph and illustrate it on the graph shown in
Figure 1 below. Show the tree and back edges.
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ive (b) Briefly explain an algorithm to find connected components of graph with an example.
‘ (10 marks)
(8 marks)

narkd 3. (a) Briefly explain the “greedy strategy”.

nar (b) Explain the primis algorithm to construct a minimum cost spanning tree and give its
s time complexity. .
1 .
Tllustrate the algorithm on the graph below shown in Fig. 2.

e e (12 marks)
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4. (a) . Explain the merge sort and obtain its time and space complexities, . .. (1}

‘| (b) Show thatmo. of compansons needed to sort 7 eIements isQrlogn) = (¢
f . 5. (a) Give an algonthm to obtain ari optlmal order of multlplymg a chaln of matri
S S AN T (1¢
E _ - (b) Explam an algonthm to solve all pair shortest path problem and give its time cor

i (10

E 6. (a) Briefly explain the method of backtracking and illustrate it on O/ knapsack p
i o (12

! (b) Give an algorithm to obtain the maximurm clique of a graph. (8
7. (a) Briefly explain the method of “branch and bound”. (8

(b) Give a method for obtaining a “bound” in travelling salesman problem. Ilustra
the matrix below :

Vi Vo Va3 v,

vi o -5 3 8

Vo |4 o 6 5

Va [-2 8 o 10
: Vs | B 13 14

Show the matrix after the edge (v, v,) is selected and compute the bound {
resulting matrix.

. (14 ¢

8. (a) Briefly explain the concepts of polynomial reducibility and NP-completeness,
{i0n
(b) Explain an approximate algorithm for Vertex cover problem. (10 n
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Computer/ Info;‘ma.tion S%;ienc_e & .Engineering
Analysis and Design of Algorithms

Time: 3 hrs.] . — - [Max.Marks : 100

Note: Answer any FIVE full questions.

1. (a) Define space and time complexity of a program. Discuss ‘about various
components of space complexity. : ‘ : (10 Marks)

(b) What is meant by asymptotic notation 7 Explain the various notations used
in analysing algorithms. Give two examples for each. -~ . (30 Marks)

2. (a) Explain the three ways of represént.ing' graphs. Discuss ‘about the space and
time complexities of those representations. , (10 Marks)

(b) Explain depth first search method. Develop C++ code for finding a path
between two vertices in a graph using DF'S. ' (10 Marks)

3. (a) What is meant by greedy criterion? Suggest an algorithm for single source
" shortest path problem. Discuss about selection of data structures and time
complexities. ) (10 Marks)

(b) Show how minimum spanning tree is found using Kruskal’s algorithm. Using
the same, find the minimum spanning tree for the following graph. .

(10 Marks)

4. (a) Explain how divide and conquer technique is used in solving defective chess
board problem. Develop an algorithm for the same. (10 Marks)

(b) Explain Merge Sort algorithm with an example. Obtain its time complexity.
(10 Marks)

5. (a) Solve the following multiplication chain problem and show the sequence of

multiplication.. _
Number of matrices ¢ = 5,7 = (10,5,1,10,2,10) (10 Marks)

(b) Give an algorithm to compute all pair shortest paths in a digraph and
ilustrate the same taking a suitable example. (10 Marks)

_______M__ : Contd.... 2
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6. (a) Explain the method of back tracking and illustrate it on container loading
problem. _ B {10 Marks)

(b) Expiam an(:h and bound algorlthm to sohe max chque problem. (10 Marks)

7. (a) Define NP Hard and 1\TP complete problemb Wlth examples. What is meant
by reducibility ? {10 Marks)

(b) What'is an approximation algorithm ? Give an approximation algorithm for
vertex cover problem, e ST _ .. (10 Marks)
8. Write detailed note on :
a) Quick sort method
-b) Operation count and step count
c) Bipartite cover pfoblem

_'d) Strassen’s multiplication method | N (4X5=20 Marks)
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~ Time: 3 hrs.] _ : : [Max.Marks : 100

Note: Answer any FIVE full questioné.

1. (a) Define space complexity and time complexity. Give reasons for measuring

the space complexity and time complexity. ' (19 Marks)
(b) Write recursive and non-recursive functions to compute factorial of n, where,

n is a positive integer. Compare space requirement of the two functions.
(10 Marks)

2. (a) Explain the representation schemes used for representing graphs and dia-
graphs. For the following graph given in Fig. 2(a) obtain the adjacency matrix
with diagonal eliminated, packed adjacency matrix and linked
adjacency matrix. T ' o (10 Marks)

He. 2 cad

(b) Explain Breadth-first search and depth-first-search methods. Write
algorithms for each of them. (10 Marks)

3. (a) Explain opﬁmiza.tion problems with examples. . (5 Marks)

(b) What is meant by topological sorting? Suggest 2 greedy algorithm for the
same. Trace its working with a suitable example. (10 Marks)

(<) Ekpla.in prim’s aﬂgorithm to determine minimum spanning tree. (5 Marks)
4. (a) Given
1 2] 5_[5 8
a=[3 2] =7 4]
Find the product of two matrices A & B using strassen’s method. (10 Marks)

(b) Write a non-recursive /et progfam to find minimum and maximum of a
given list of ‘n’ numbers, using divide and conquer technique. {10 Marks)

. Contd.... 2




5. (a) Explain variable bit scheme method of image compression with an example.
(lﬂ Marks)

(b) D1scuss the divide and conquer solutmn for ‘closest pair of pomts ‘problem

with an example. ... . . . (10 Marks)

6. (a) Explam backtraclnng method of demgmng algorlthms with an example
(5 'VIarks)

(b) Draw the solution space tree for a 4-object 0 / 1 knapsack problem. (5 Marks)

Compare and contrast the two ba,cktrackm solutions of conta.mer loading
8 g
problem with examples. S _ . . ¢ (10 Marks)

7. (a ) Explam FIFO branch a.nd bound and least- cost ’oranch and bound methods.
: . o . . : (1¢ Marks)

B (b) Explain the concept of polynomial reducibility and N-P completeness.
(10 Marks)

8. ' Write short notes on :
| a) Quick sort
b) Branch and bound method of Max clique
c) Noncrossing subset of nets |

d) Component folding | o o : (5X4=20 Marks)
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Computer/Information Science & Engineering‘

Analysis and Design of Algorithms

Time: 3 hrs,] - ‘  [Max.Marks : 100

Note: Answer any FIVE full questions.,

1. (a) Define space complexity and time complexity. Give reasons for measuring |

the space complexity and time complexity. 7 _ (10 Marks)

{18 Marks)

2. (a) Explain the representation schemes_used for Tepresenting graphs and dia-
' graphs. For the following graph given in Fig, 2(a) obtain the adjacency matrix

with  diagonal eliminated, packed adjacency matrix and linked _
adjacency matrix, : ' : {10 Marks)

Hg. 2 (ad

(b) Explain Breadth-first search and depth-first-search methods. .Write

algorithms for each of them, (10 Marks) |
3. (a) Explain optimization problems with examples, (5 Marks)
(b) What is meant by topological sorting? Suggest a greedy algorithm for the 'E
same. Trace its working with a suitable example. (10 Marks) ‘
(c) Eﬁplain prim’s algorithm to determine minimum spanning iree. {5 Marks)

4. (a) Given
_T1 2 _[5 s
fs 3 ot o
Find the product of two matrices A & B using strassen’s method. (1 Marks)

~ (b) Write a non-recursive ¢ /C* program to find minimum and maximum of g
given list of ‘g’ numbers, using divide and conquer technique, {16 Marks)

- Contd.,... 2 WMH
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5. (a) Explain Varia.ble bit scheme method of image compression with an example.
\10 Marks)

(b) D1scuss the divide and conquer solutlon for closest palr of pomts ‘problem
with an example. =~ -~ R U AT (10 Marks)

6. (a) EXi)léjn.ba'cktréicking raethod &f designing algofitilms with an example.
&) Marks)

(b) Draw the solution space tree for a 4~ob3ect 0/1 knapsack problem (5 Marks)

c Compa.re and contrast the two backtrackmg solutions of container loadin
g
problem with examples. ‘ .. .o (10 Marks)

1. (a) Expla.m_ FIFO branch and bound and least- cost branch and bound methods.

. _ (10 Marks)
(b) Explain the concept of polynomial reducibility and N-P completeness
(10 Marks)
8. Write' short notes on :
a) Quick sort _
b) Branch and bound method of Max chque
¢) Noncrossing subset of nets.
d) Component folding o T | (s w420 Marks)
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, Note: Answer any FIVE fuII questmns

- (6 Marks)
( b) De51gn an algorithm to find max and min in a given set of numbers. Find its
. asymptoic time complexity. : (8 Marks)
(c) erte an algorﬁ‘hm for rank sortlng Expla,m 1ts working with an example,
S : ) (8 Marks)
2. (a) Prove tha;t every n- Vertex connected ﬁndirectec_l graph contains at least n - 1
edges nx 2, . : - : (6 Marks)
(b) For the graph givefn below

1) Obtain a brea.dth first search spanning tree
ii). Obtain a depth first search spanning tree

both sta,rtmg from vertex 1 and also 3.

Ty 204)
(b) Write the Add Delete and Inde

gree functlons in C++ for'cosf a,djaceﬁcy' '

- matrix for Weighted directed- graphs. : {8 Marks) =
(a) Wllte an aigomthm for topological sorting and explain, (s Marks) - i
(b) Wha,t 15 a Bipasatite graph ? Given

S {51,59,53,54,5}
={4,5,6...15)
SI =14,6,7,8,9,13} 5, = (4,5 6,81
S5 = {8,10,12,14,15} §, - {5,6,8,12,14, 15}
Ss = {4,9,10,11; -
Find the minimum cover, (6 Ma;ks}

Contd.... 2 T
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(c ) Wute Kruskal’s algorlthm for minimum cost spanmnfr tree and explam with
an example. : _ ' - (8 Marks)

4. (a) How “Divide and Congquer’ can be apphed to mul’upiy two squiare matrices ?
Explain. . _ ' (6 Marks)

- {b) With a Pseudo code explain merge sort algorithm. _ (8 Marks)

{¢) When do we compute lower complexity of an algorithm 7 Show the decision
tree for insertion sert Wlth n=3 - _ , (8 Marks)

5. (a) Explain ‘dynamic programming method des1g1‘1g alﬂorlthm takmg, 0/1
" knapsack problem as an exa.mple ' , (10 Marks)

' (b) Give a recurswe algorithm for ma.tnx multlphcatlon chains. (10 Marks)

~. 6. (a) Explain backtrackmcr in the context of TSP. Apply backtrackmg to TSP for
~ the following graph _ , _ _ -

. {10 Marks)

(b) Deﬁﬁermé"}.{ clique problem a.nd show backtrackmg method for a maxclique
problem. 7 _ (10 Marks)

7. (a) Give an alcromthm for contamer loachng problem using FIFO Branch bound

method - - (10 Marks)
(b) Write note on complexity class NP. - (19 Mérks) :
8. {a) With an example, explam apprommate vertex cover problem. Give 1ts
' algorithm. : _ _ _ (10 Marks) .
(b) Write short notes on : |
i) Solving Recurrance Equatlon . : " (5 Marks)

ii) Linked list representation of ADT. - S 3 (5 Marks)
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