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[Graph Paper]
B.Sc. (Hons.) Sth Semester Examination,
December-2022
MATH
Paper-BHM-356

Operations Research

Time allowed - 3 howrs ] [ Maximum gracss - oY
$
Note : Attempt five quf:n'cm_g% all \s€Técting one
X

question from eacl\ tion. Questiorn No. ¥ Is

@Q
. compulsory. @
Section-] (6+6=11)

1. {(a) How can operations Rescarch models be
classified 7 What is the best classification
in terms of learning and understanding the

fundamentals of Q. R_?

(b) A cold drinks company has two bottling plants
iocated at two different places. Each plant

produces three different drinks A, B and C. The
94064-P-8-Q-9 (22)
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capacities of two plants, m number of bottles per

dav are as follows
Product A Product B Product C
Plant | 3000 1.0G0 2,004
Plan: 11 PO 1,000 6000

A market survey indicates that during any
particular month there will be a demand of
24,000 bottles of A, 16000 bottles as Bj,
and 48000 bottles of C. The opcerating costs,
per day, of running plants | and 11 are respectively
600 monctary units and 400 monetary units.
How many days should thc company run cach
plant during the month so that the production

cost is minimised, while still mecting the

market demand ? Formulate the L.P.P.
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2. (2}
(b}
3. (a)
(b)
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Use the graphical method to solve the following

L.P.P. Minimize Z = —x, + 2x, : subject 10 the

. - . ; o«
constraints : - x, * 5\'_, < 10, x X 6.

X, =%, S 2andx,. x, = 0.

Find the maximum value of X, + 2x, subjecito the

.®
Q
%g\

¢+ : 0, x, 2 0
x’—x_,ﬂ I,xl @ > 3 and %, ), X,

constraents .

Sectidp-11 (12 Marks)
Use Simplex method to
Minimize 7Z = x, - 3x, + 2x, subject to the

constraints :

3x, - X, +2x, S 7, Ix, v d4x, S 12, ax, + Ix,
HBx, S 10, x, 2 0, x, 2 Oandx, 2 0.

Use two phase Simplex method to

Maximize 7 = 3x, = x, subject to the constraints -

2X, +X; 22, %, +3x, € 2,%, S 4;x, 2 0 X, 2 0

PTO
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(a) Explain the Big-M method for solving a

L.re
(b)  Solve the folloming L.P.P

Maximize 7 = x + 1.5 x, + 2x, + 5x, subject to

the constraints

3N, “2x, AN PN, S 6, 2%, b X, 4 x, +5x, S 4
2X, 6, - Bx, +4x, =0, x, +3x,  4x,+ 3Ix, =0

Xy Xy XX, 20,
Section—I11 (12 Marks)
(a) Use duality to solve the following L.P.P.

Maximize Z = 2x, + X, subject to the constraints

x + 2x, S 10, x, + x, S 6, x x5 2

X, —Zx:S 1. X,. X, >0

Obtain an initial basic feasible solution to the

(b)
following T.P. using least-cost method or Matrix
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minima method :

1

) D, _”._ D, | Capacity
0O, | 2 “_; - 4 |6
0, 4 |3 2 0 qhs
O, 0 2 2 1 0
&
Demand | 4 ﬁ@' R _ 6

O N |
Where O a%&}l denote 1" origin and "™

destination &p{:ctircl}'

() Solvethe following transportation problem

94064

Origin Destination
D D, 1, D, |Availability
S ah e S S -
0, i 2 1 4 30
O 3 3 pd | 50
1 4 - . I~ o
; P 5 9 2
) = 20
Requirement| 20 40 30 10
IPTO
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What is a transhipment problem ? Explain how a

(b}
transhipment problem can be formulated and
solved as a transportation problem 7

Section-1V (12 Marks)
7. (a) Explain Hungarian algorithm.

(b) Consider the problem of assigning five jobs to five
persons. The assignment costs are given as
follows -

Job

1 2 3 4 5

Af8 4 2 6 1)

BIlIO 9 5 5 4

Cl|3 8 9 2 6

Person D{4 3 1 0 3
Elo s 8 9 5)

1 game’ problem
8. (a) How can a two-person, Zero sum g P

94064

be converted upto 8 L.P.P. 7 lllustrate with an

examplc-
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(b)

9 (a)
(b)
(c)
(d)
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Solve the following game
Player B
1 -1 3
Player A ; ] ;

Compulsory Q:\él\ou
Games which m@: more than two players are

called QQ

Write a short note on Travelling Salesman

Problem.

Explain "Degenerate Transportation Problem”,

Write down the dual of the L.P.P.

Minimize Z = 2x, + 9x, + x, subject to the

constraints x, + 4x_ + 2X, 25, 3x + X,+2x, 2 4
andx,, x,, x, 2 0,

PTO.
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(<€)  What are the limitations of O.R. ?

(1) Reduce the following LL.PP to its standard form
Max 7 = x ix, subject to the constraints
- X :"'; = IS5, x, + 3x,= 10, x_ and x,

unrestncted in sign

[Encl: Graph paper
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