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Answer any five questions.
. | All qut;:sti(‘)ns carry equal marks.
Siﬁple calculators are allowed.
Grai)h paper can be. used.
1. (a) Define Operational Research. Discuss_ its signiﬁcance and scope in decision-making. Aiso
the limitations if any. a | L 24342
() Define a convex set. Shc;w that :
S= {(x,, Xy, X3) 1 2% = Xy + X3 & 4} cR®

is a convex set. _ 2+6
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(2)
2. (a) Define the following :
(N Hy;.)erplane -
" (if) Extreme points . |
(/i) Basic feasible solution
(iv) Opiin-wm basic feasible solution

(v) Linear dependence of vectors.

(b)  Find all the basic feasible solutions to the following system of linear equation :

2x| + 6x2‘+ 2A‘3 txy =3
6xl + 4X2 + 4,\'3 + 6\'4 == 7

3. (a) Solvethe following transportation problem :

To
From AlB | C Availz—lble
T 50 | 30 | 220 I
I 9 | 45 | 170 3
1 250 |.200 | 50 4
Requirements 4 z 2

(b) Solve the following assignment problem :
Jobs-
A B C D
| 18 26 17 §
Workers 1 13 28 14 26
m 38 19 18 15

v 19 26 24 10
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4. . () A firm manufacturers two prod'u-cts A and B on which the profits eémed per unit are
Rs, 3 and Rs. 4 respectively. Each product i§ processed on two machines M, and M,.

Product A requires one minute of procéssing time 0”_Ml and two minutes on M,

while B. requires one minute on M, and one minute on M,. l.\'lachine M, is available

for not more than 7 hours and 30 minutes, while machine Mz is available fér 10 hours

during any working day. Formulate the problem that méximizes the tota;l profit of
the firm. ) - | 5
(b Use graphical method to solve the following LPP :
(@ Max. z = 2x; + 2x,
Subject to :
x| - -xz. 2 -1
~0.5x; +x, <2
' Xy, ¥y 2 0.
(i), Max. z = 3x; - 2xy
i S.ubject 0 :
x| .+x2_s 1~
2xy + 2%y 2 4
Xy, Xy 2 0. —_— | - o 543
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5. Using artificial variable techni-que! solve the following LPP: |

Ma;c. z= 6x -+ 4xy

Subject to :
2%y * 3;;;2 < 30,
3x“l + 2xy S 24,
Xy ¥ Xy 2 3
.xl and x5 2 0. 15
(a) Explain the two phase rpethod for solving a linear programming proble.m. : | 6
' (b) \i/hat conditions must-exist in a simplex table t0 establish the existence of unbounded.
solut_ion and deger-l'erapy‘? | | 242 |
(¢) Rewrite the following linear programming problem to _its standard form :

Max. z = 4x; + 3x ¥ 923 + 11x4

Subject to :

x‘ +X2+ x3+x45 15

Txy + Sxy ¥ 3wy ¥ g S 120 .
_ ' o oo

3x] + sz + 1OX3 + 15x4 < 100

Xy, Xp 2 0, x5 and x4 are unrestricted in sign. r 5
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7. (@) Whatis duality in linear Programming problem ? Give the economic interpretations of

the dua] vari-abies. ..
™ Write the dual to the following [ pp .
Max. 7 - 2%, + :3x2 + 4y
Subject to -
IR N
3x; + xé txy =3

x| 4.172 T 6x3 <5

' X1: X5 2 0 and Xy are hnrn;stricted. '
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