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Question 1 (11 marks)

A calculator company produces handheld calculators and scientific calculators. Long-term
projections indicate an expected demand of at least 150 scientific and 100 handheld calculators
each day. Because of limitations on production capacity, no more than 250 scientific and 200
handheld calculators can be made daily. To satisfy a shipping contract, a minimum of 250
calculators must be shipped each day. Each scientific calculator sold results in a N$20 loss, but
each handheld calculator produces a N$S50 profit. Formulate this statement as linear programme
that may yield maximum profit. (DO NOT SOLVE but variables must be unambiguously declared,
and constraints must be identifiably named.) (11)

Question 2 (16 marks)

Consider the following linear programming model:

Maximize P =24a+16b
Subject to Sa+8b<40
8a+4b<32
a<3
a;b>0

2.1 Use graphical method to show that the solution of the model is

a=2,b=8_ P=18_(jt js expected that your values from the graph will be in

decimal equivalence of these values.) (10)
2.2 Hence determine the value of the slack variable for each of the three constraints.(10)

Question 3 (9 marks)
The model in question 2 above is the dual of the primal model

Minimize P=40x+32y+3z

Subject to 5x+8y+z2>24
8x+4y=16
x;y;z20

Use the solution of the dual to transit to and solve for the solution of this primal model. (9)

Question 4 (10 marks)
Consider the following primal model:

Minimize z=3x,—x,

Subject to —2x%, 4% 58
x, —=3x,=-2
X ,%,20
Determine the dual of this primal. (10)
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Question 5 (21 marks)

Solve the following linear programme using ONLY the two-phase method:

Maximize P=6x+9y
Subject to 8x+6y<48

4x—-6y=12
4x+3y=>12
x;=0

Question 6 (21 marks)

Consider the linear programme:

Maximize P=8x+2y

Subject to x+2y<4 (units of salt)
2x+y>6  (units of vitamin)
x;y=0

Use graphical method (scale of 2cm to 1 unit on each axis) to determine
5.1  The shadow price of vitamin

5.2  The allowable increase in vitamin

5.3  The shadow price of salt

5.4 The allowable decrease in salt.

Question 7 (12 marks)

(21)

(15)
(2)
(2)
(2)

Four jobs (J1, J2, J3, and J4) need to be executed by four workers (W1, W2, W3, and W4), one
job per worker. The table below shows the cost of assigning a certain worker to a certain job.

J1 | J2 | I3 | J4

Wi| 82| 83 | 69 | 92

w2, 77 | 37 | 49 | 92

w3 11 | 69 | 5 86

w4 | 8 9 |98 | 23
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Use the Hungarian method to determine which worker should be assigned what job so that
cost is minimum. Also calculate the minimum cost. (12)
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