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Question 1 [10]

Remove the graph paper aftached to this examination paper and use it to answer this question
Write your student number and the module code on the graph paper and, after you have answered
the question, place it inside your answer book

Consider the following LP model

Mimimise z = 4z, + 729

subject to
4.7}1 + 3.’172 > 12
5(L’1 + x3 S 6
1+ 29 < 3
and 1,22 =0
(a) Represent the constraints on a graph Indicate the solution set of each constraint clearly on
your graph (7)
(b) Find the solution to the LP model Write down your findings 1n detail (3)
Question 2 (3]
35
Prove that B = 19
2 =5
18 the mverse of A = 1 3]
Question 3 [8]
-2 4 1 5 1 4 2
Let A= 1 0{,B={0 3|andC={2 3 —4
3 -1 2 4 5 0 1

Where possible, compute the matrix or value represented by each of the following expressions
State clearly when an operation 1s not defined, and explain why

(a) CA+ B (3)
(b) (AC)T (2)
(c) BT (1)
(d) |C| (2)
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Question 4 (14]

A student would hike to design a breakfast of corn flakes and mulk that 1s as economical as possible
On the basis of what he eats during his other meals, he decides that breakfast should supply him
with at least 9 grams of protein, at least % of the recommended daily allowance (RDA) of vitamm
D, and at least § of the RDA of calcium He finds the following nutritional information on the milk
and corn flakes containers

Milk Corn flakes
(3 cup) | (1 portion=30 g
Cost R1 75¢
Protein 4 grams 2 grams
Vitamin D | ; of RDA 15 of RDA
Calcium | ; of RDA None

In order not to make his mixture too soggy or too dry, the student decides to hmit himself to
mixtures that contamn 1 to 3 portions of corn flakes per cup of milk What quantities of milk and
corn flakes should he use to minimse the cost of his breakfast?

Formulate this problem as a linear programming model Define the varables clearly
DO NOT solve your model

Question 5 8]
Use the Gauss-Jordan method to solve the following system of equations

T +y+2=3

2r+ 3y +T7z2= 0

z +3y—2z2=17

Question 6 (12]

For a telephonic survey, a marketing company needs to contact at least 150 wives, 120 husbands,
100 single adult males, and 110 single adult females It costs R8 to make a daytime call and R12
to make an evening call The following table lists the results

Person responding | Percentage of daytime calls | Percentage of evening calls
Wife 30% 30%
Husband 10% 30%
Single male 10% 15%
Single female 10% 20%
None 40% 5%

Because of himited staff, at most half of all phone calls can be evening calls

Formulate a hnear programming mode! to minimise the cost of completing the survey Define the
variables clearly DO NOT solve your model
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Question 7 [12]
Consider the following LP model
Maximise Z = 5a + 7b
subject to
10a + 106 < 100
da+ Th< 80
b< 40
and a,b, >0
(a) Do one 1iteration of the sumplex method on the LP model (8)
(b) Is this the optimal solution? (1)
(c) Give the solution at this stage in full (3)
Question 8 [13]
Consider the following LP model
Maximise Z = 80z, + 40z, + 12023 — 10z,
subject to
T+ 2%+ 3+ 5z < 150
62y + Txa + 223 — x4 > 120
Te —4x3 +8x4 = 70
and T1,%2,%3,24 > 0
(a) Write down the standard form of this LP model (2)
(b) Write down the augmented model that follows from (a) (4)
(c) Write down the 1mtial basic vanables with which the simplex method will be started, and
write down the values of these variables (3)
(d) Which vanable should enter the basis 1n the next rteration of the simplex method? Explain
your answer (2)
(e) Which vanable should leave the basis at the next iteration of the simplex method? Explain
your answer (2)
TOTAL [80]
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