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Q1. Discuss the significance of O.R. in decision makin

SECTION A

g and the role of computers in this field?

Q2. Explain any two of the following:

Q3.

Q.4

Qs.

Q.6

a) Shadow prices
b) Artificial variables

¢} Surplus variables
What do you mean by linearly dependent and linearly independent vectors? Check whether

: 17 121 181 . .. . .
the given set lzj [IJ [7] is linearly dependent or linearly independent.

What do you mean by extreme point in convex set? Find all extreme points from the system of

equations given below:
X1+ 2x; +x3=4
2x, +x, +5x3 =5

a) Define convex set? Does the intersection of convex sets is a convex set?

b)Show that the following set is convex:
S={x )l xm? + 6,2 < 1,x, > 0,x, > 0}

Consider the following LPP with two variables

Maximize 7 = 2x, + 3x,

Subject to

x;+3x, <12

3x; 4+ 2x, <12

Xy, X, =0

a) Determine all the basic solutions of the problem, and classify them as feasible and
infeasible.

b) Verify graphically that the solution obtained in (a)
conclude that the optimum solution can be determined algebraically by considering the

is the optimum LP solution. Hence,

basic feasible solutions only.

SECTION B

Q7. John must work at least 20 hours a week to supplement his income while attending school. He has
the opportunity to work in two retail stores. In store 1, he can work between 4.5 and 12 hours a week,
and in store 2, he is allowed between 5.5 and 10 hours. Both stores pay the same hourly wage. In
deciding how many hours to work in each store, John wants to base his decision on work stress. Based
on interviews with present employees, John estimates that, on ascending scales of 1 to 10, the stress
factors are 8 and 6 at stores 1 and 2, respectively. Because stress mounts by the hour, he assumes that
the total stress for each store at the end of the week is proportional to the number of hours he works in

the store. Formulate the given problem as LPP to get the number of hours re

quired for john work in

each store.
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Q8. Solve the given Lpp graphically

Maximize z = 3x; + 2x,
~ Subject to
2x;+x, <2
3%, +4x, > 12
X1, X, 20

Q9. Consider the following systém of equations:

Xy +2x; = 3x3 + 5x, +x; =8
5% =2, + 6x, +x5 =16

2x) + 3x, — 2x3 + 3x, +x; =6
Tat X3 =2x +xg =0
X1,X5 Xxg =0

Let x5, x¢_and x; be given initial basic feasible solution. Suppose that X

given basic variables must become non basic at zero level to guarantee
nonnegative, and what is the value of Xy in the new solution? Repeat this p

becomes basic. Which of the
that all the variables remain
rocedure for x,, x;and X4

Q10. The following tableau represents a specific simplex iteration. All variables are nonnegative. The
tableau is not optimal for either maximization or mini

solution, it can increase or decrease z or leave j
entering non-basic variables.

mization. Thus, when a non basic variable enters
t unchanged, depending on the parameters of the

WQT‘*)@_ X3 x, Xg Xg X7 Xg solutioﬁ
z 0 0 4 10 ¢ 0 620
% 0 3 0 -2 -3 -1 5 1 12

X3 0 1 1 3 1 0 3 0 6

X 1 1 0 0 6 -4 0 0 0

a) Categorize the variables as basic and non

-basic, and provides the current values of all the
variables.

b) Assuming that the problem is of the maximi
have the potential to imporve the value of z
Determine the associated leaving variable. If an
Gauss-Jordan row operations.

zation type, identify the non basic variables that
. If each such variable enters the basic solution.
Y, and the associated change in z. Do not use the



Q11. 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 = 6x, + 4x,

Subject to
2x; + 3x, < 30
3xy +2x, <24
Xy tx; =3
X,%, 20
Q12. Use Big-M method to solve
Maximize z = 2x; + 3x,

Subject 1o
x|+ 2x, <4
X +x, =3
X1,%, =0
SECTION C

Q13. Comment on the future of artificial variables at the optimal table of Phase 1

Q.14 Write the dual of the following primal problem
Minimize z = x; — 3x, — 2x3

Subject to
3x; ~x, +2x3 <7
le - 4]) 2 12

—4x; + 3x, + 8x3 = 10,
x1,x, = 0 and x5 is unrestricted.

Q.15 Explain the effect of changing the resource vector and cost vector individually on optimal solution

Q16. Consider the following LP model:

Maximize 7z = 4x; + 10x,
Subject to

2x, +x, <50

2x, +5x, <100

2x, +3x, <90

X1, Xy 2 0
Check the optimality and feasibility of each of the following basic solution.

-1/4 1/4 0

5/8 -1/8 0
Basic Variables =(xy, x,, xg), Inverse=' }
-1/2 -1/2 1
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Q17  Use dual simplex method to solve the given LPp

Minimize 7 = —2x1 - x,
Subject to
3% +x, >3
4x, +3x, > 6
X+ 2x, >3
X1,x, >0,
Q.18 Consider the following Lp:

Maximize » = 2x; +4x, + 4x; — 3x,
Subject 1o
Xt Xy +tx; =4
X1+4x, +x, =8
X1, X9, X34 2 0 .
Using x5 and %4 as starting variables, the optimal tableau is given as

“\k‘\
Basic ¢

X4 X3 X3 x, Solution
—_ 7
Z N _7 0 0 3 16
X3 075 0 1 -0.25 2
X, 025 1 0 025 2

Write the associated dual problem and determine its optimal solution.




