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MATHEMATICS
Paper - Opt.- V
(Operations Research)

(For Due As Paper VI)

Time : 1% Hours | [ Maximum Marks : 100
Section-A (Marks : 2 x 10 = 20)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

e -

2 marks.
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Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
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Section—C (Marks : 20 x 3 = 60)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 20 marks.

(@us—™) (3T : 20 x 3 = 60)
oig # F fegl 9 99 & SW ST (SW-Em 500 32) | TAE W9A 20 3HF
B

BI-445 (1 ) ASP-646 PTO.



Section-A 2 each
1. (1)  Write standard form of a Linear Programming Problem.
(i1))  Define slack and surplus variables in LPP.
(i11) What is Sensitivity Analysis ?
(iv) What is the advantage of revised Simplex Method ?
(v)  Define bounded variable Linear Programming Problem.
(vi)  What is All Integer Programming ?
(vii) What is a Non-linear Programming ?
(viii) Define Separable Programming Problem.
(ix) What is a Quadratic Programming Problem ?
(x)  Write down the Bellman’s principle of optimality.
Section-B 4 each

2. Show that there exists no feasible solution of the following L.P.P :

Max. :
Z = 3x1 + 2x2
Subject to :
2x1 + x, <2
3;vc1 + 4x2 > 12
and x;, x, 2 0.
Or

Show that the dual of the dual of a primal problem is the primal.
3.  Solve by Dual Simplex method :

Min. :
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Subject to :
X, + x
2x, + 3x, 2 2

and x, x, 20

1" 72 =
Or

The following table gives the optimal solution of a L.P.P. :

Max. :
Z = 3x + 5x, + 4x;
Subject to :
2%, + 3x, < 8
2x, + 5x;, < 10
3y + 2x, + 4x; S 15
and xp, %y, %3 20
¢; 3 5 4 0 0 0
Cg B | X5 b Y| Y | Y5 Yy Y5 Ye

5 Oy | % 50/41 0 1 0 15741 8/41 -10/41

4 o3 | x3 62/41 0 0 1 -6/41 5/41 4/41

3 0l X1 89/41 1 0 0 -2/41 | -12/41 11741

g 0 0 0 45741 | 24/41 11741

and max. :

765
z=—0—0
41

Then how much C; and C, can be increased before the present basic feasible

solution will no longer be optimal ?
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4. Find the integer solution to the L.P.P :

Max. :
Z = 2x1 + 2x2
Subject to :
Sx; + 3x, <38
x, + 2x, <4
and x;, x, 2 0, x;, x, are integers.
Or

Using the bounded variable technique solve the following LPP :

Max. :
Z=x2+3x3
Subject to :
x1+x2+x3S10
—x1+2x3S0
2x2—x3S10
and 0<% <80<x,<4,x,20

1= = 2= 73T

5. Write the Kuhn-Tucker conditions for the problem :

Max. :
Z = _x12 —x%—x§+4x1+6x2
Subject to :
X +x, S 2
2x; + 3x, < 12
and xp, %) 2 0
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Or

Solve the NLPP :

Min. :
Z = 2x? +2x3 +2x3 —24x; —8xy —12x3+10
Subject to :
X+ oxy +xy = 11
xq, %y, %3 2 0
6. Write :

2x12 —6x1 xp —2x1 x3 +2x% +6x) x3 —5x§
in the form X’AX (quadratic form).
Or

Use Dynamic Programming to find maximum value of the product x, x,

........... x, when Xt xy F o x = b and x Xy oo X > 0.
Section—-C 20 each

7. Solve the following LPP by Simplex method :

Min. :

Z=x *x,
Subject to :

2%, +x, 2 4

xg + Txy 27
and xp, %, 2 0
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8. Use Revised Simplex Method to solve the following LPP :

Max. :
7 = x + 2x2
Subject to :
2%, + 5x, =6
X+ %, > 2
and xp, %, >0

9. Using the bounded variable technique, solve the following LPP :

Max. :
Z=2x + x,

Subject to :

x + 2x, < 10

x +x, <6

X =%y S 2

X = 2%y S 1
and 0<x=<30<x=<2

10. Use separable programming algorithm to find an approximate optimal solution

of the NLPP :
Max. :
Z=x + xf
Subject to :
3%, + 2% <9
and x20,x 20
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11. Apply Wolfe’s method to solve the quadratic programming problem :

Min. :
Z = —10x, - 25x, + 10x{ +25 +4x1x,
Subject to :
x + 2x, < 10
x + xS 9
and X, >0, X, >0
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