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V Semester Master of Computer Application (M.C.A.)/M.C.A. (Lateral
Entry) Degree (C.B.S.S.-Reg./Suppl. (including Mercy Chance) Imp.)
Examination, November 2020
(2014 Admission Onwards)

Elective — lll : MCA 5E09 : OPERATIONS RESEARCH

Time : 3 Hours Max. Marks : 80

Instructions : 1) Answer any ten questions from Section — A. Each question
carries three marks.

2) Answer all questiois fromrSéctiop>B. Each question carries
ten marks.

SECHON —A

Note : Answer any ten questions. Each, question.carries three marks.
1. What are slack and surplusivariables™?
2. Write the steps involved in twosphase simplex method.

3. What is the essential differénce bétween regulac simplex and dual simplex
method ?

. What is the concept involvedin the Gomory’s cutting plane method ?

. What.dd you mean by degenerate transportation problem ?

4

o

6. What do you meant by Travelling Salesman problem ?

7. Give the mathematical formulation of an assignment problem.

8. What do you mean by dummy activity ? Why it is used in networking ?

9. What are optimistic, pessimistic and normal time estimate in PERT calculations ?
10. What are the characteristics of a Queuing model.
11. Write a short note on discrete parameter Markov chains.

12. Write a short note on classification of stochastic process. (10x3=30)
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SECTION - B

Note : Answer all questions. Each question carries ten marks.
13. a) Use two phase simplex method to solve the problem.

Minimize Z = ((15/2)x,) — (3x,)

Subject to the constraints

X, =X, =X, >=8

X, =X, + %X, >=2

And x, X,, X, >=0

OR

b) A company has 5 jobs to be done. Tha.following matrix shows the return in
rupees on assigning ith (i=4, 2, 3,"4,%) maehine to the jth job (j= A, B, C, D, E)
Assign the five jobs tothe fiveumachinésso asito maximize the total
expected profit.

A DB NC (Y E

] 2 1N 1gMi12 4

2 Z N B 3 5

Machine 3 3 120 5 %KX 6
P B O YT

14. a) Atravellingsalesman‘has to visit 5 cities. He wishes to start from a particular
city, visit each city once and then return to his starting point. Cost of going
from one city to another is shown below. You are required to find the least

cost route.
To city
From city A B C D E
A 0 4 10 14 2
B 12 0 6 10 4
C 16 14 o 8 14
D 24 8 12 0 10
E 2 6 4 16 0

Determine the optimum solution to maximize the total returns.
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b) Use dual simplex method to solve the LPP.
Maximize Z = — 3x, — 2X,
Subjectto x, +x, =1

X+ X, < 7
X, +2x, =210 | QQ;
X, <3 \\Q) '
Andx, x, = 0 00 10

. a) Use Branch and Bound method to solve the follo@g integer programming
problem. S
Maximise z = 3x, + 4x, (% (‘)\® (\0
Subject to 7x, + 16x, < 52 &’b ) \&Ib .\{\
3 —2x =180 O .0
1 2 \/\ O O @
Andx,, x, = 0 and integ&rs. 2 ,SX 00 " 10

&

A

b) What is integer prog in blepw?Write.amote ¢
> O %

algorithm. (0() % é»o .‘; ¥ 10
16. a) Asmall mai%@nc@c{ Sists ofthefollo%gjobswhose precedence
relationszQ given'below.™
O

| % #2113 [23|25|34| 83614546 | 56 |67
Duration| 15 | 15 | 3 5 8 | 121144}t 3| 14
(Days)___._

i) Draw an arrow diagram representing the project.

ii) Fln&fﬁw float for each activity.

iii) Find the critical path and the total project duration. 10
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b) Find an optimal sequence for the following sequencing problem of four jobs
and five machines when passing out is not allowed of which processing time
(in hours) is given below :

Job Machine
M, M, M, M ; M,
A 7 5 2 e g 9
B 6 6 4 5 10
C 5 4 5 6 8
D 8 3 3 \ 2 6
Also find the total elapsed time. \ 10

17. a) A super market has two salestmen rmgmg up\Sales at the counters. If the
service time for each cusigrer is exponential withvmean 4 minutes and
if people arrive in a Poisson fashion dtthe counter at the rate of 10 per
hour.

i) Calculate the probability'that a,n’*ﬁrival WHI”'have to walit for service.
if) Find the expected perﬁentageof idie time for each salesman.
i) If a customer haﬁ“m walt; tﬁ‘ud tbe Eﬁ(pee‘ted‘ tength of his waiting time. 10
OR
b) Explain in-detail ab%ﬁf'me: éf?tgchastic proceess ‘and classification of
stochastic proGess. « " 10
(5%x10=50)




