-
-
-

-

.

)-)—2-_2 2 2 )

)

] F"llgtRanker.cnm

F r's choice _ :
, }J/u'k( www.FirstRanker.com www.FirstRanker.com

This question paper contains 8 printed pages]

Roll No.
S. No. of Question Paper : 1677
Uniquc Paper Code : 2362301 F-3
Name of the Paper : Introd uction.to Operational Research & Linear Programming
Name of the Course : B.Tech. (Computer Science) Allied Courses |
Semester : . I
Duration : 3 Hours ‘ = ‘ _ Maximum Marks : 75

(Write your Roll Ni:_v. on the top irﬁmedfateb} on rfecefpt of this question paper.)
| All questions carry equal marks.
Therc are three section’; in the paper.
Al sectif_ms are coinpulsory.
Attempt any five quesﬁons from each Section.
Use of simple calculator is alloﬁed-.
Section A
1. ‘D'eﬁne th‘é term O.R. and write its aﬁpiicaﬁqns m different areas of real ‘li-lfe. -
2. Explain any two of"the foilbwing - - - | o ;
: V(a) ;' Slé‘ck;_yaridbl&s _ ' -
() Astifcial variables e

() Dual prices.
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-
» ther (a) Determine all the basic solutions of the problem, and classify them as feasible and
ol infeasible.
-
N ; ; (b) Verify graphically that the solutipn obtained in (a) 1s the optimum LP solution. Hence,
- conclude that the optimum solution can be determined algebraically by considering the
“m - basic feasible solutions only..
o + Section B
a h 7 Day Trader wants to in-ves-t a'sum of money that would "generzite an annual-yield of at least
: : $ 10000. -Tv;ro stocks groups are aviléble r'blue chips and high tech, with average annual yie_:lds
of 10% and 25%, respecl\:ﬁv’ely. Though high-tech stocks ;JI'OVidC higher yielq, tﬁey ‘:ﬁe more
- risky, and Trader wants to limit the amount invested in these stocks to no mofe than 60%

of the total investment. Formulate the above probricm as a LP_P to maxmnzc an annual
yield. | |
Solve .thé given LPP graphi(:al'l'y :
Maxumze Z =2t 2x2

Subject to :

,xl—xzfl

-

)
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. (4 )

- 9.  Consider the following LP :

- Maximize Z = x,

- Subject to :

- 5x; +x, =4

- 6x; + x3 =8

.- _3x] + x4 =3

‘ X{> X9, X3, X4 2 0

__‘ (a) Solve the prohlcm By inspection (do not use the Gauss-Jordan row operations), and
' justify the answer in terms of the basic solutions of the Simplex method.

- (b)) Repeat (a) assuming that the objective function calls for minimizing z = %y

-~ 10. Considerthe Wo—dirnénsiﬁr;al solution space in figure given below. '

- Suppose that the objective function is givenas

- Maximize z = 6x; + 3x;. A ' |

A If the _sim"ﬁlex iterati’é’ns start” at- point A, identify the path to the optimum -

o ~ point D. - ' : o

- « i

-l

1

-

—

Determine the entering variable, the porrbsponding'raﬁos of the feasibility condition, and the -

change in the value of z. -

0.0.90.8.50.80808 239
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[1.  For the following LP. identify three alternative optimal basic solutions and then write a general

expression for all the non-basic alternative optima :

Maximize Z =2 + 4x,
Subject to .:
xp + 2xy < 5“
X, + Xy < 4

x], x2 Z 0

Maximize Z = 12x; + 20x, -

‘Subject to 3

12. Use Big-M method fo solve :

6x, + 8%, > 100 -
Txy + 121, > 120 .

Ry By 20,77
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Section C

13. Comment on the future of artifs
14, Write the dual of the following LPP :
Minimize 7 '= Xp + %y + xy
Subject to :
X = 3xy + 4xy. = §
%y — 2 <3
2%y — x3 > 4,
Xp>» X3 > 0 and x5 is. unrestric_:tgd.
15.
16. Consider the followmg LP model
Maxmuze Z=4x + 10_162
. Subje,ct to :
2x; + xy < 50
2x; .+ S5x3 < 160
3¢, 4 35:2'5_'90”-

X, X9 2 0

cial variables at the optimal table of phase 1.
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What do you understand by feas;blhty and optimahly ranges of the vanables in LPP ?.
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Check the optimality and feasibility of each of the following basic solution :

5/8 -1/8 0

Basic variables = (x, X, Xg), Inverse = -1/4 1/4 0

-1/2 -1/2 1

17. Use dual simplex method to solve the given LPP :
Minimize Z = 3x; -.-|-x2 |
Subject to :° |
x | Tx21
2, + 3%y 2 2
xy, X9 = 0.
18. Conside;l':the foﬂomngLP
Maximize Z = 5x; + 1#2 + 4xs
:éubject to :
xy #0041 < 10
2 —xz -+,'._:.3x3 =8
5‘1,’ 'xz,l X3 > 0.

pro.
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Using x4 and A as starting variables, the optimal tableau is given as :

Basic X Xy X3 X4 A Solution
zZ 0 0 S35 2945 —~2/5+M 274/5
X5 0o . ~-1/5 25 . -lf5 12/5
x| . © .0 75 s+ s 26/5

Write the associated dual problem and determine its optimal solution.

8 ; LR "l 1,200

P .

www.FirstRanker.com




