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Instructions :  Use of simple calculator is allowed. Graph paper will be given on request.

1.  (A) Give the Mathematical formulation of L.P. Problem. 6
OR

Define the following terms with illustration.
(1) Constraints

(2) Objective Function

(3) Optimal Feasible Solution

(B) Minimize Z =5000 x, + 7,000 x, under the following constraints : 8
100 x, + 120 x, > 5,000
200 x, + 120 x, > 6,000
200 x, + 400 x, > 14,000
X1, X 20
OR
Find x & y such that objective function z = 200 x + 300 y is maximize under the
following constraints :
5x + 2y <180
3x + 3y <135
y < 2x
X,y 20

2. (A) Describe North-West Corner Method for solving transportation problem. 4

OR
Explain General Mathematical formulation of Transportation problem.

(B) Obtain basic feasible solution of the following transportation problem by Vogel’s
method and also find Total Cost of transportation. 6
| Ware houses |
Plant W, (W, [W, [W, W, Supply
P, 17 | 14 | 16 | 17 | 17 61
P, 15 | 16 | 15 | 15 | 16 36
P, 16 | 18 | 15 | 17 | 17 43
Demand | 23 | 46 | 21 | 19 | 31 140
OR
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(C) Obtain basic feasible solution of the following transportation problem by North-
West Corner rule. Find Total Cost also.

3. (A) Explain Hungarian Method of solving Assignment problem.

(B) A computer centre has got four expert programmers. The average time (in minutes)
taken by these experts to develop four programmes are given below, solve this
problem to minimize total time and also find minimum total time :

XU-125

Obtain basic feasible solution of the following transportation problem by “Vogel’s
Method and also find Total Cost of transportation.

Origins Destinations Availabilit
D, D, D; | Dy y
0, 38 50 | 46 | 48 140
0, 35 45 | 43 | 50 260
0, 40 55 50 | 52 360
o, 42 54 | 45 | 51 220
Requirement | 200 | 320 | 250 | 210 980

Origin Destinations Supply
A B C D
0, 7 5 2 6 14
0, 9 10 3 7 17
O, 5 4 7 3 5
Demand 6 10 16 4 36
OR

Obtain basic feasible solution of the following transportation problem by Matrix
Minima method. Then find the Total Cost.

Origin D De;tlnatll:())ns D Supply
1 2 3 4
0, 12 7 16 4 16
0, 8 9 5 14 18
O, 23 18 9 32 24
Demand 11 15 17 15 58

OR

Programmers Programmes

g A|B|C]|D

| 42 | 40 | 51 | 67

I 57 | 42 | 63 | 58

1l 49 | 52 | 48 | 61

v 41 | 45 | 60 | 55

OR
6

Explain the method of solving replacement problem.

4

6
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Solve the following assignment problem so as the minimize total time and also find
minimum total time.

Worker
Work T T T v
A 0 | 7 |14 21
B 12 |17 | 22| 27
C 12 |17 | 22| 27
D 18 | 22 | 26 | 30

A machine costs ¥ 8,000. It’s maintenance expenses is ¥ 300 for the first year and

then it increases by ¥ 1,000. After how many years the machine should be

replaced ? 4
OR

A machine costs ¥ 10,000. It’s maintenance expenses is ¥ 200 for the first year and

then it increase by ¥ 1,200. After how many years the machine should be replaced ?

Explain: (1) Activity

(2) Event 4
OR
Write a short note on critical path method.
Find EST, LFT and Float time of each activity for the following project. 6
Activity 1-2 | 2-3 | 34 | 35 |46 |57 | 6-7
Expected time 13 14 15 16 17 12 19
OR
Find EST, LFT and Float time of each activity for the following project.
Activity a b c d e f g h i J k
Sequence |1-2|1-3 |24 |35|46|4-7|57]|7-8|6-9]|9-10 | 8-10
t, 3 8 9 6 10 | 14 | 11 |10 | 5 4 1

The following table represents the different activities and their time estimates of a
project. Prepare PERT chart and find total time for completing the project (Time is

given in hrs.) 4
Activity 1-2 1-3 | 14 | 255 | 3-5 | 4-6 | 5-6
Optimistic Time 12 12 18 6 24 18 27
Pessimistic Time 18 12 24 6 36 36 45
Most likely Time 6 12 12 6 30 30 30
OR
Write uses and limitations of PERT and CPM.
Answer the following questions selecting the proper alternative. 4
(1) Linear Programming was first introduced by
(@) George B. Dantzing (b) Karl Pearson
(c) Newton (d) None of these
7 P.T.O.
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For a transportation matrix of order 4 x 3 how many number of independent
solution will be ?

(@ 6 (b)y 7
(c) 8 (d) None of these
(3) InPERT diagram, Dummy Activity is represented by
(@) Dotted Arrow (---») (b) Dotted line (- - - -)
(c) Straight Arrow (—) (d) None of these
(4) LFTisalways LST.
(@) greater than (b) less than
(c) equalto (d) none of these
Answer the following questions : 10
(1) Write assumptions of Linear Programming.
(2) State the meaning of Assignment problem.
(3) What is Dummy Activity ?

(4)

(5)

For a 3 x 3 transportation matrix having total supply of these origins are 90
units, have the allocations X;, = 30, X3 = 12, X,, = 18, X;; = 20 and

X453 = 2. And corresponding unit cost elements are C;, =2, C;3 =5, C,, = 1,
C,;, =6 and C,4; = 4. Find total transportation cost.

What is replacement problem ?
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