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(2) Use of simple calculators is allowed.

(3) Graph paper can be provided on request.

Explain the following terms with illustration : 6
(1)  Objective Function
(1))  Solution of a linear programming problem
(ii1) Decision variables
OR

What is a linear programming problem ? Explain its uses in various fields.

A spare parts manufacturing company makes two types of spare parts, X and Y.
These spare parts have to pass through two processes, A and B and the details are
as follows. If the profits of X and Y are ¥ 50 and X 60 respectively, how many

spare parts of each type should be manufactured for maximum profit ? 8
Time per unit (in hours) Available
Process .
X Y time (hrs.)
A 5 2 20
B 1 2 12
OR
Find the values of x; and x, which will minimize Z = 2x, + x, with the following
constraints :
X;+ X, < 40,

3x; +x, 2 30,
4x, + 3x, 2 60,

Xy Xy 2 0.
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Explain the Vogel’s method for obtaining basic solution for the transportation

problem.

OR

What is a transportation problem ? Explain with illustration.

Obtain the basic solution to the following transportation problem by North-West

corner method.

Destination
Origin D, | D, ]| D, | D, | D, Supply
0, 4 7 8 8 2 14
0, 1 4 7 3 8 17
0, 7 2 4 7 7 19
0, 4 8 2 4 7 12
Demand | 16 | 11 | 15 | 10 | 10
OR

Obtain the basic feasible solution to the following transportation problem using

North-West corner method. Find its total cost.

Godown )
Factory W W, | W, | W, Production
F, 12 | 18 8 7 16
F, 10 | 19 | 22 | 21 15
F, 9 8 10 | 13 19
Capacity 9 14 11 16 50

Obtain an initial solution to the following

minima method and find its total cost.

transportation problem by matrix

8

Godown Showroom Available

I Im|uar | 1w | v

A 73 | 56 | 58 | 80 | 8 12

B 62 | 40 | 23 | 29 | 50 14

C 9 | 93 | 9 | 87 | 12 16

D 57 | 65 | 96 | 79 | 18 10
Requirement | 12 | 11 | 13 7 9

OR

4
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Obtain a basic feasible solution to the following transportation by Vogel’s
method. Also find the total cost :

To
From Supply
P 5 1 7 8 10
Q 6 4 6 9 80
R 3 2 5 7 15
S 5 3 2 9 40
Demand 25 20 45 55
Explain what is an assignment problem with illustration. 4

OR
Explain the following terms with respect to replacement problem :
(i)  Maintenance cost
(i)  Average total cost

The following table shows yearly maintenance cost and resale price of an
equipment. If the purchase price of this equipment is I 6,000, after how many
years should it be replaced ? 4

Year 1 2 3 4 5 6
Maintenance Cost (%) | 600 750 900 1200 | 1500 | 2000
Resale Price (%) 4500 | 4000 | 3500 | 3000 | 2500 | 2000

OR

The purchase price of a machine is ¥ 3,000. Its maintenance cost for the first year
is ¥ 100 which increases by I 350 per year after that. This machine does not have
a resale value. After how many years should this machine be replaced ?

The profits (in thousand ) earned by appointing four salesmen of a company in
four different regions are shown in the following table. Assign the regions to the

salesmen such that the profit is maximum. Also find the total profit. 6
Region
Salesmen

2 3 4

A 9 26 15 13

B 13 27 6 15

C 35 20 15 25

D 18 30 20 22

OR
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Five employees of a department have to do five jobs. The time (in hours) required
for each job is given in the following matrix. Assign the employees so that the
total time 1S minimum.

Employee
Job

P Q R S T
1 11 17 8 16 20
2 9 7 12 6 15
3 13 16 15 12 16
4 21 24 17 28 26
5 14 10 12 11 15

4. (a) Explain the uses of PERT and CPM in business activities.
OR
Explain :
(1)  Critical Path
(2) Expected time of an activity

(b) The information about activities A, B, ..., F of a project is as follows :
Activity A | B |C|D E F
Preceding activity | — - | A| A B,C | D,E
Time (days) 18 | 22 | 8 | 10 5 7

Draw the network for this project and find critical path.
OR

Draw a PERT diagram for the following project. Find the critical path and total
time for the project :

Activity 1-2 | 23|24 |25 |35 |45 | 56
Time (hours) 3 7 4 2 8 3 6

(c) Find the critical path for the following project. Find EST and LST for each job
and hence find float time.

Job 1-2 | 1-3 | 24| 34 | 45|46 | 57 | 67 | 78
Time (days) 5 4 6 2 1 7 8 4 3
OR
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The activities of a project and estimates of time for each activity are given in the
following table. Draw a PERT network and find critical path. What is the

expected total time of the project ?

Activity 1-2 | 1-3 23|24 |25 |34 |47 |56 | 57| 6-7

Optimistic time | 3 5 1 1 2 3 6 1 2 6

Most likely time | 4 8 8 3 5 5 9 1 10 | 7

Pessimistic time | 11 | 17 9 5 8 13 | 12 7 12 | 14

5. Fill in the blanks by selecting correct option from the given options : 14
(1) Generally, the method gives the best solution for a transportation
problem. (Vogel’s, Matrix minima, North-West corner)
(2) If the number of decision variables is , the graphical method can be
used for linear programming problem. (more than 2, 2, more than 3)
(3) The float time of activities on critical path is . 5,0, 1D
(4) Hungarian method is used to solve problem.

(transportation, replacement, assignment)
(5) For a balanced transportation problem, total supply total requirement.
(=<>)

(6) The decision variables giving maximum or minimum value of the objective
function is called . (feasible solution, optimum solution, solution)
(7) The best year for replacement is the one where 1S minimum.

(total cost, maintenance cost, average total cost)
(8) The maximum time for any activity of a project is called time.
(expected, optimistic, pessimistic)

(9) If there are m rows and n columns in the cost matrix of a transportation problem

then independent variables can be obtained. (m+n, m+n-1, m—n)
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(10) The beginning or end of each activity in the PERT diagram is shown by

(path, event, arrow)

(11) Each element is subtracted from element of the matrix in an assignment

problem where the objective function is to be maximized.

(largest, smallest, any one)

(12) The inequalities for decision variables in a linear programming problem are called

(objective function, optimum solution, constraints)

(13) The cost matrix is not taken into consideration while allocating the units by

method. (North-west corner, matrix minima, Vogel’s)

(14) For any activity of the given project, LST =
(EST +t, LFT —¢t, EFT + 1)
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