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I . Attempt any two of the followlng :

(a) A company manufactures two types of boxes,

corrugated and ordinary cartons. The boxes

undergo two major processes: cutting and pinning

operations. The profits per unit are Rs. 6 and Rs.4

respectively. Each corrugated box requires 2

minutes for cutting and 3 minutes for pinning

operation, whereas each carton box requires 2

minutes for cutting and I minute for pinning. The

available operating time is 120 minutes and 60

minutes for cutting and pinning machines.

Formulate the above as Linear Programming

Problem and solve by graphical Method. What are

the optimum quantities of the two boxes to

maximize the profits.

(b) State the two conditions for writing a dual to a

primal for a Linear Programming Problem (LPP).

Write the dual to the following LPP.

5104 11

Actlvit

v

Precedeirc

e

Nirrmat
Time

(in wceks)

Crrrh
time

(ln n'eeks)

Normal
Cost
(in {)

Crash
Cost
(ho

5 4 8,000 9,000

D 6 4 16,000 20,000

C 4 3 12,000 13,000

D l] 1 6 34,000 35,000

B C 6 4 42,000 44,000

F D 6 5 16,000 I6,500

C E 7 4 66,000 12,000

H C 4 3 2,000 5,000

Determine a crashing scheme for the above project

so that the total project time is reduced by 4 weeks

and the associated cost. (12)
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(a) Use the given details about a construction project

to determine (a) critical path (b) non-critical

activities (c) Free float and (d) duration of each

activity

Time (in days)

Activit

v

E

S

D

F

L

s

L

F

t-2 0 ) 7 9

l-3 0 4 0 4

t-4 0 3 9

2-5 2 3 9 10

3-5 4 l0 4 l0

4-6 3 8 t2 t7

5-6 l0 t7 l0 l7 (6)

(b) A project has eight activities with the following

normal and crash estimates :
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6 Minimize Z: x, + x. + x,

Subject to constraints

) )

x, -3xr+4x3 =5

x, - 2x, 3 3

2x..-xr24

x,, x, ) 0, x., is unrestricted in sign

(c) Differentiate between primal and dual of a Linear

Programming Problem. How would you identify

degeneracy while solving an LPP using simplex

method? What are the implications of degenerate

solution? (9 x2: l8)

Solve the following LP Problem using Big M

Method.

Minimize Z : 3x, + l0x, + 5x,

)
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What is the optimum solution and the objective function

value? How would you identify whether the problem

has an alternate solution? (18)

3. (a) Consider the following linear programming problem:

Maximize Z : 50x, + 30x: (Profit function)

Subject to the constraints

3xt + 2x2 < 250 (Labor constraint)

2x, * xr 3 150 (Raw material constraint) )

9

Determine the optimal assignment of customer

zones to the distribution centres so that the total

cost of supplies is minimised and find the total

cost. Will a customer zone remain unserved? If
yes, which one? (9)

(b) There are 9 activities in a project with the

following time estimates (in months) :

Activit Optimisti
c

time

Most likely
time

Pessimisti
c

time

Precedin

Activity
4 6 8

B I 2

C 4 4 4

D 4 6

E 1 9 t'l B

F 8 9 l0 B

G 2 2 2 C

H 2 4 t2 D,E

I I 3 II F

Draw the network diagram and find the expected

project duration. Estimate the probability of

completing the project within 18 months. (9)

4 5l 04

Subject to constraints

x.,*2xr+2x225

2x, lxr+x3>4

xl, x2, x3 > 0

xI x2 > 0

)

The optimal simplex table is given below:

)
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First, reduce the given game to a 2x3 matrix using

the dominance property. Then, solve the simplified

game graphically. What is the optimal strategy mix

for Player B? (9)

(a) Nutrio Ltd deals in pharmaceuticals uses a ;
distribution system in north India that has live

distribution centres and six customer zones. In

terms of the company policy, every customer zone

is assigned an exclusive supplier and, therefore,

receives all its requirements from the same

distribution centre. Given below is the estimated 
:

monthly cost (in '000 Rs) of supplying each

customer zone from different distribution centres:

Cuslorner Zote

Disttibution
Centre

B C l) U F

New Delhi 80 r40 80 9u

Ambala 48 64 94 126 t70 100

Gurugram 56 t20 100 '/0 64

Chardigarh 100 100 104 80 90

Bhathda 80 90 60 60 't0

5 I

(

(i) Write down the solution for both the primal

and associated dual variables from the

optimal simplex table.

(ii) Determine the range of labor and raw

material resource within which the present

solution will remain feasible.

(iii) Specify the range of objective function

coefficient for both variables for which

the solution will remain optimal.

(4x3=tZ)

) )

Basic C B
xz x, (Slack) xo (Slack) Solution

Variables (x..)

30 0 I 2 -3 50

Xr 50 I 0 I 2 50

Z
.l

50 30 l0 l0 4,000

cfZ: 0 0 -t0 -10

P.T,O.

Using the information provided above, answer the

following :

r00 56

80

99
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(b) Define a two person zero'sum game. What is

the difference between game with pure strategy

and game with mixed strategy. Explain with

example. (6)

(a) TechGear Inc., produces electronic components

that are in high demand by three different retailers

across the country. TechGear has three production

facilities. However, due to various logistical

constraints, TechGear Inc. cannot meet the entire

demand of these retailers. Now, suppose TechGear

Inc. incurs penalty costs for not meeting the

demand requirements of these retailers. The

penalty costs per unit of unsatisfied demand are

?30, ?60, and ?40 for retailers A, B, and C,

respectively. The transportation costs between

TechGear Inc.'s production facilities and the

retailers are given in the following transportation

table in terms of hundreds of rupees:

Retailers

B c Supply
80

Facilitie
s

Player A

Player B
B2 83

Ft

F2

F3

130

ll0
Deman

d'l
)4 100 150 120

Utilize the Northwest Corner method to find an

initial solution, then determine the optimum

solution. What is the minimum transportation cost,

inclusive of any penalty costs? (9)

(b) Consider the following game. The payoff is for

Player A:

) )
BI B4

AI
A2

5 '7 6

8 4 9

6 5 7

2 -3 8 4
3 3 -6 3

I 4 7 3

P.T.O.


