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QUESTION ONE (30 MARKS)

(2) Lxplain the following terms

(1) Operation rescarch (2marks)
(i1) Slack variable (Zmarks)
(iil) Objective function (2marks)
(iv) Basic variable ‘ (2marks)
by State five stages of development of operation rescarch (5 marks)
¢) Name three tools and techniques used in operation rescarch (2 marks)

dy You are given the following linear programming problem
Max z = 2x; + x;,
Subjecttoxy =0, x, = 0and xy +2, €6, 2 =2x, <L
1) i.et sy and s, be the slack variables, write down the canonical form of the problem.
(2marks)
i) Construct the initial tableau, and identify the basic and non-basic variable (dmarks)

¢) Aftera few steps of simplex iterations, the following tableau is found:

- Basis X1 Xy : X3 i g LSO;L.II'IDI'I

| X3 0 2 ! 1 |05 11/,

‘ X1 1 =] | | 0.5 ‘ 1
- } , ! IO | /2 |
2 T S ... T N - S 1 |

Is the tableau already optimal? Give your reasons. If it is not, use the simplex method to continue
the calculation and find the optimal solution. (4mks)

(b) A company has reccived a contract to supply gravel for three new construction projects located
in towns A. BB. and C. Construction engincers have estimated the required amount of gravel that
will be needed for these construction projects as shown below:

Weekly requirement

Project location i
| (truck load)

’/\ | 72 i
B | 102 ‘.
|C 41

i = &
The company has three gravel plants X, Y and 7 located in three different towns. The gravel
required by the construction projeets can be supplied by these three plants. The amount of gravel
which can be supplied by cach plant as follows

[ Plant I A mount available/week

| | (truck load) l
| X 76
Y | 62 |
| 7

| 77 E




I'he company has computed the delivery cost from cach plant to each project site. I'hese costs

(in rupces) are shown in the following table:

Cost per truck load

A B | C {
Plant | X |4 | 8 | 8 i

Y 16 |24 16

|7 |8 l16 |35 |

|
| i !
Schedule the shipment from cach project in such a manner so as to minimize the total
and project requirements

(10 marks)

transportation cost within the constraints imposed by plant capacitics
using Vogel's approximation methods and hence compute the minimum cost
(¢) Use the simplex method to find the maximum valuc
7 = P, — %y ¥ ooy
Subject to the constraints
2%+ % = 10

(4marks)

X] 1 23(;)_ - 2)('3 S 20

£5

Xy + Z.X:g
Where x; = 0,x, = 0and x5 20

QUESTION TWO (20 MARKS)
A company has factorics I'l, 12 and F3 that supply products to warchouses W1. W2 and W3. The weekly
capacities of the factories are 200. 160 and 90 units respectively. The weekly warchouse requirements are

180. 120 and 150 units respectively. The units shipping cost in Kshs arc as follows,

| Source | W1 w2 | W3 | Capacity
1 | 16 | 20 | 12 200
) 14 | 8 18 160
13 26 | 24 16 90
Demand 180 | 120 | 150 ,

Determine the optimal distribution for this company in order to minimize its total shipping

cost using

(8 marks)

(1) North west corner method
(ii) [.cast cost method | (6 marks)
(iii) Vogel’s approximations (6 marks)

QUESTION THREE (20 MARKS)

(a)

aiven matrix shows returns in shillings

A manufacturing company has four jobs U, Vil

and ¥ and four machines A, B, C, and D. The

of assigning job to a machine. Using Hungarian

techniques assign the jobs 1o machines so as to maximize total returns. (10mks)

'~ Jobs A B e (D
| U 5 Ll I I
v s | 7 E |7
| X | 7 E 9 9
Y 6 8 1 |12



