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Instructions for Candidates

I . Write your Roll No.- on the top immediately on receipt of this question paper.

2. Attempt any five questions in all.

3. 'Alt questions carry equal marks.

4. Use of Simple calculators are allowed.

5. Use of standard normal table is allowed.

I . Consider the following Linear Programming Problem :

Minimize Z:2x, + 3xz * 4x:

Subject to :

xr+x2+x3>5
i,**r*2xr>5
xr, x2, x3 > 0

(i) Solve the above problem using Big M Simplex Method.

(ii) Determine whether the problem has a unique optimal solution or multiple
optimal solutions. Justify your answer.

(iii) What is degeneracy? Determine whether the solution obtained above is
degenerate. (18)
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2. (a) What are the steps involved in the formulation of a Linear Programming

model? Illustrate these steps v/ith the help of the foltrowing qituation and

solve the resulting problem graphically.

Mr. Gopal has received an inheritance oft95,000, which he plans to invest

for one year in two alternatives - land and a small retail business. Each

rupee invested in land yields a return of 20Yo, while eabh rupee invested in

the retail business yields a return of 307o. Since both investments involve

risk, Mr. Gopal wants to limit his overall exposure. He estimates that the

risk associated with land is l8% ofthe amount invested, while for the retail

business it is 30%. He does not want the total risk to exceed t20,000.

@) A firm is considering four pricing strategies - A1, A2, A3, and 44 to compete

in the market. Its competitor may respond with either an aggressive strategy

Bl or a passive strategy 82. Based on market analysis, the frrm estimates

that if the competitor adopts an aggressive strategy, the pa.yoffs (in t lakhs)

corresponding to Al, A2, A3, and A4 are 2,4, 10, and 6 respectively. If
the competitor adopts a passive strategy, the corresponding payoffs are 10,

5,2, and 4, respectively. Assuming that the situation can be modeled as a

two-person zero-sum game, formulate the payoff matrix and solve the game

using the graphical method. Determine the optimal strategies and the value

of the game. (9+9)

3. Consider the following LPP:

Min Z: l4x - l0x, + 181,

s.t 2x xr+3xr)9

Y

x 2x,+ xr2 4

where xl, x2, xj > 0

t
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The final optimal solution table for the LPP is given below :

zj

ci'4
14 -16 lE 4 4

M4
6

M6
4
60 604

4

(i) Write the dual to the above primal and explain the relationship between the

primal and the dual. State the solution to the dual and show that it gives the

same objective function value as that of the primal.

(ii) Commbnt whether the constraints are binding or non:binding giving suitable

justification.

(iii) State the range within which change in bbjective function coefficients
' for variables X2 and X3 will not affect the optimal solution obtained

above. ( 18)

A company has factories at three different places Sl, 52 and 53 and supply

markets-at four destinations Dl, D2, D3 and D4. Monthly factory capacities

are 25O,350 and 300 units respectively. Monthly requirements at demand

centres are 200,24O,210 and 250 units respectively. The per.,'nit profit

for different supply centre and market combinations are provided in the table

below. For certain reasons the supply route from source 52 to market D3 is

unavailable.

Basic

Vaiables

Ca Xl x2 X3 Sr AI Az bi

x3 l8 I 1 I 1 -2 I

xl l4 I -5 0 I I 3 3 3

P.T.O.
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Profit (in Rs. per uait)

-1 , ,i i

(i) Formulate the above as a transportation problem. Find the initial basic

feasible solution to the fansportation problem using Vogel's Approximation

Method.

(ii) Explain the procedure for testing a transportation solution for optimality

using Modified Distribution Method. Also state the rules for constructing

a closed loop to transfer quantities for finding an improved/alternate

solution.

(i) Find the best way of assigning the maintenance work to the agencies

(iii) Find the optimal transportation schedule that will maximise total profit.
Comment if the optimal solution is unique or multiple. Find the alternate

optimal solution if any. (l S)

5. (a) A municipal council has received a special grant ofRs. l0 lakhs forcarrying
out maintenance work on five public parks in the city. The work must be

completed at the minimum possible cost and in the least possible time. If
needed, a supplementary token grant may also be considered. Six service

agencies have submitied bids and each park can be assigned to bnly one

agency.

!

t2sl 8

s2 t4

s3 9

LT
rr ru

r
r

and the total cost.

D3

t5 9

7
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(ii) If it is necessary to seek supplementary grants, what should be the

amount soughfl

(iii) Which of the five agencies will remain unsuccessful in getting the

conhact?

Cmt of Maintenance (Rs. Lakhs)

Servicc AgencicV Park PI P2 P3 P4 P5

sl 6 2 ) 3 6

s2 2 5 8 7 7

s3 7 6 9 8

s4 6 2 3 4

s5 9 3 9 7

S6 4 7 4 6 8

(b) A project has nine activities with the following time estimates (in weeks) and

the project network :

Most Optimistic Timc Most Likely Time Most Pessimistic Tirre

A 3 6 l5

B 2 5 l4

c 6 12 30

D 5

E 5 1l t7

F 3 6 l5

G I 4 7

H 3 9 27

I 4 28

l

8

P.T.O.
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completed on the scheduled date, how many weeks before that date
should he start the project work? (9+9)

6. The following table shows details of a project.

1

Activities IEm€diate

Prcdccecsm

-_-:-

NormalTime

(days)

3 I

B A 4 , 6000

c A 3 a 2000

D A 8 7
i

l0(n
E B 4 4

F c 6 6

G E,F 5 4

H D 3

D

(i) Determine the critical path, expected duration and variance of the
proj ect.

project will be finished within the time limit?

I

Crash Tlme

(days)

Crash Slope

(Rs/dsy)

A 2m0

.l(m0

I 1800
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Compute

7

the following :

1

(i) Draw a network diagram representing the project.

(ii) Calculate the Earliest and Latest event times and Total Float of the proj ect.

)

J,1

"l

I

i

I
I
I

I
,

P.T.O.

(iii) Determine the Critical Path and Total Duration of the project.
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