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Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1.  Answer the following questions : 2x10

(a)
(b)

(c)

(e)
()

Define feasible region of a LPP.

Construct the dual of the following Primal problem.
Maximize Z=2x + 6x,+ 9x,,

Subjectto x +x,<3

X, + 2}{3 <5,x,2 0, )1:23‘_’ 0, J-:EEU

Write the condition of feasibility of a transportation problem.

Find an optimal solution to an assignment problem with the following cost
matrix :

Job/person | A B ‘ C D
1 3 12 8 6
2 14 6 12 9
3 16 11 14 12
“ 5 14 11 10

P.T.O.



3.

(9)

(h)
(i)
0

Formulate the following

Determine the relative maximum or minimum of the function

2
3

f(X) =X, +2X 4+ XX — X2 =X 7= X
Write the Mathemgk

atHfesq of Transshipment problem.
4 50

"’:’E}j

A manufacturer can manufacture two different types of products, sheets and

tubes.Each unit of sheets of a particular size needs 5kg of raw material A and 2kg

of raw material B. Each unit of tubes needs 7kg of raw material A and 1kg of raw

material B. Availability of raw material A in the market is 500 kg and that of

raw material B is 100kg.Each sheet contributes profit of Rs.100/- and tube

contributes profit of Rs.400/-. What is the most suitable product mix for the

manufacturer to maximize profit 7

(b)

(a) Solve by big-M method

Maximize Z = 6X,+ 4X;
Subjectto 2x; + 3x, <30
3xy + 33X, < 24
Xy +Xo= 3
X,20,%=20
Solve by two-phase method
Maximize Z=2x,+5X,+3X,
Subjectto x;—2x,+Xx,= 20
2% + 4%+ X,= 50

X2 0,%=20,x,20
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4.  Solve the following non-linear programming problem ;
Minimize ~Z=x7+3x2- XX, — 4X, +4
Subjectto x;+x,< 1

X20,%20 10
5. (a) Find the optimal solution to the following transportation problem using any
suitable method. 5
Source A B C D Supply
1 3 7 6 4 9
2 2 4 3 2 2
3 4 3 8 5 3
Demand |3 3 2 2
(b) Consider the assignment problem and find the optimal solution 5
Person job
1st 2nd 3rd
A 5 f 4
B 3 6 5
C 2 3 4

6. (a) Setupthetransition diagrams for the following queuing system models : 5
()  MM2/4
(i) MM/3/3
(b) Minimize the following objective functions using a G gt
Minimize f(x)=3x*+(x —1)?

42x=0

7. (a) Solve by revised simplex method 5
Maximize Z=4x,—x,—2x,
Subjectto 2x, —3x,+2x,< 12
— 58X, +2X,+3X,2 4
—3x, +2x,=1

X, X, X, 2 0
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(b) Solve by graphical method 5
Maximize Z=3x, +4Xx,
Subjectto 10x, + 3x, = 30

21{1 +X,2 6
2:-:1 +9x, = 27

x1,x233{1

cker condition
10

8. Find an optimal solution of the following pr

Minimize f(x)=x *—x;
Subjectto x, +x,=6
X, =1

2 2 -
X+ X, = 26.
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