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1. (a) Define Operational Research. Discuss its significance and scope in decision-making. Also

the limitations if any. - o ' 24342
)} Define a convex set. Show that :
S= {(x,, X3, X3): 20y = X3 + X3 & 4} c R}

is a convex set. | ' S o 2+6

- PTO.



- (@) Define the followi.ng: . ‘ o .- 5x1.5

(7).  Hyperplane
B (i) Extreme points

{iir) Basic,feaéibie;solution
(i;r) Optimum basic feasible solution
(v) Linear depende.hce‘ of "Vectors.

(b) Find all the basic feasib]e solutions to thelf‘ollow_ing system of linear equat.ion 7.5

2xp + 6xy + x5 + x4 = 3 |

(@)  Solve the foi[owfng trz-msportation problem ; - | 10 |
"To
From | a8 |c Available
I ' 50 | 30 | 220 | L
n 90 | 45 |70 | - 3
m | 250|200 |50 | 4
- Requirements 4 2 2
(b) SOlvc the following assignment problem g - 5

118 26 17 11
Workers, 11 13 28 14 2
ML 38 i9 18 15

v 19 26 24 10



4.

(3 ) | g

(ﬁ) A 1;1r|n" manufacturers two products A and B on whic’h the proﬁ_ts earned per unit ar;:'
Rs. 3 a;1d Rs. A4 respecfively. Each product.is pro'cessed on two l%lacﬁinés M; and M,,
Product A requires one lﬁinut¢ of pfocess’ing time on M, and two minutes on Mé
whi‘le B requires one minute on M, Ia_hd one minute on M. .Machin'e M is gvailable

* for not more than 7 hours and 30 minutes, while machine M, is availabie for 10 hours
during any working day. Formulate t'h'e' p.ronblem that maximizes ihe: tot-al profit of

the fim. . | B 5

‘ (h) Use graphical method to solve the following LPP :

(D) Max. z =‘.2x1 + 2xy
Subject to :
Xp =~ xy 2 -1
—‘0.5)(-' -'*' XQ < 2
xp, X, 2 0.
(if) - Mag. z = 3x) — 2
Subject to :

xl+x231

v

4

2X| + 2X2
Xpp X9 2 0. | - 545

P.T.O:



| 5 Using artiﬁ(;ial variable technique solve the following LPPV:'-
Ma z = bx, +:4x2"
- .Subje‘ct'- to :
‘7234:l +3x, < '30, |

: 6 (a) Explain the two phase method for solvirig a linear programniing problem.r . 6

® - What conditions must exist in a's'im'p]ex. tg‘Ele to establish therexi's.tence of unbounded
| solutic;n and dgger_leracy.?i o | ' 7, S | 2+2
(c_'): Re’writethéi;dl.iowing linea; progrmnming problem to itsstand_a;d form K
Max. z = .4.x1' + 5x, + 9% j-.l'lx4
Subject to I:
‘ Xp+ xy +oxg + X4 S- 15
07X+ 5xy +_. 3x3 +. 2x, £ 120 ”

3xp + Sxy+ 10x3 + 15x4 < 100

S X Xy 2 '0,'x3 and x, are unrestricted in sign. ' -5



86

(5)

(¢) Whatis duality in linear programming problem ? Give the economic illferpretatiohs of -

~

: t_hé dual v'a:.iab']es.
(b) Write the dual to the ﬂj)lllowing LPP :
-M:ax. z - 2).r|_,-i- 3xy + 4x.3_
* Subject to.:
2xy + 3x2 ‘+ ‘,'st = 2
- 3-x_'] + 12 + x5 =3

x + 4x2'+ 6x3 <5

x{, x5, 2 0 and x5 are unrestricted.
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