e —— el T T

This question paper contains 4 printed pages]

1 (a)
)
2. (@
(&)
3. (a)

Roll No.

- S.No. of QUCSUOH Paper : 6672 | o
UniquePaper Code  : 62361101 FC
Name of the Paper : : Introduction to Operational Research and Linear Programming
Name of the Course : B.A.Programme
Semester S | |
Duration : 3 Hours | A ' o Maximum Marks :‘75_

" (Write your -Roll No. on the top immediately on receipt of this- question paper.)

Attempt any five questions.
All questions carry equal marks:
DlSCUSS the origin and development of O. R. Explain briefly application of O.R. 7

Deﬁne the convex set. Prove that the set :

= {(x,, x5) : 342 + 2x% < 6}

is convex set. _ : 2+6

Explain the concept of duality in linear. programming problem. Prove that dual of the '

dual is primal. - : 7
Obtain the dual of the followmg primal problem : T o - 8
Maximize Z = 2x; + x5 + X3
Subject 0 X + X +x326,

3x1 - 2x2 + 3x3 = 3,

;4x1 ‘|:3x2 bl 6x3 = .1,

X1, X9 2 0, x5 is unrestricted. - (
Define basic feasible solution to a system of linear equations. Find all the basic feasible
solutions: to the following system of linear equations : ‘ 2+5
X + 2% +x3 =4
2x; + x9 +5x3 =5
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- B The following is the opti'mﬁ_m table to the li}xéar ‘programming problem :

Maximize .Z = 3x; + 4y
| sﬁ_bjéé o <4
| x2.<_6
S s eam<s,

_xl, xZAZ 0.

0| x| 2| of o] 1] 2/3|-13

3| x| 2| 1| 0| o|-2/3| 13|

Discuss the effect on the optlmallty of the solutlon when the ob_]ectwe functlon is change

y to3xl+x2 : : : LT ' 8
(@) What conditions must exist ina sunplex table to estabhsh the exxstence of infeasible solutlon ?

. Find the solution of the following L.P. P.: S K , 2+5
Maximize Z = ~x; ~ %9 ' : :

N ASutl)jéct‘ to 3% +2xp 2 30,
X + %o <5,

a X1, x22 O. ’ .
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(b) An electromc company is engaged in the productlon of two components o and C2 .

: used in TV sets. Each unit of Cy costs the company Rs. 25 in wages and Rs. 25 in’

' - material, whlle each unit of C2 costs the company Rs 125 in wages and Rs. 75 in

’-_(b).

‘material. The company sells both products on one-period credlt terms, but the company S

labour and matenal expenses must be paid i in cash. The sellmg price of c, 1 1s Rs. 150

- per umt and of C, is Rs. 350 per: umt Because of the strong monopoly of the company
~ for these components it is assumed that the company can sell at the prevallmg prlces
" as many units as it produces The company s production capacrty 1s however llmrted

by two consrderanons First, at the begmmng of penod 1, the company has an mmal

balance of Rs. 20, 000 (cash plus bank credlt plus collections from past credlt sales).

Second, the company has available m.each period 4,000 hours of machine tlme and: |

2,800 hours of assembly time. The production of each C, requires 6 hours of ’machine. :

time and 4 hours of assembly time, wher'eas the production of each C2 requires 4 hours |

of machine trme and 6 hours of assembly time. Formulate this problem as a linear programmmg -

problem so as to maximize the total profit to the company o . 8'_ o
Use dual s1mplex method to solve the followmg L.P. P - e o . 7

: M1n1mlze Z= 3x + Xy

: Subject to xl +xy 2 1, 3

- 2% +3x2 22,
X1y x2 > 0.

() Whatis degeneracy ? D1scuss a method to resolve degeneracy in L. P P.

(i) Use graph1ca1 method to solve the followmg L P P i ' ~ 4+4 -

- Maximize Z 2951 +4x,

Subject to xp + 2%, < 5, .
T ,:xl, X9 2 0.

PTO.
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6. (a Solve the following linear programming problem by two-phase method :
Minimize. Z = x; + x2
~ Subject to 2, +x, >4,
X, + 7x2 > 7,
. X1 X9 >0.
(b) Solve the following linear prbgramming problem by simplex method :

MaXimiZC Z = 3x1 + 2x2 + 5x3

SUbjeCt to Xy + 2x2 + x3 < 430, .
3x, +2¢,<460,

| % + 4, < 420,
|
Xy, Xg, X3 2 0.
7. Write short notes on any three of the folléwing :
@ Sensitivity analysis |
.(ii) Eéonomic interpretation of duality
(iiz) Complefnentary slackn.e_ss‘

(iv) Simplex method Vs. Dual simplex method. -
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