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Question 1 [10]

Remove the graph paper attached to this examination paper and use it to answer this ques-
tion  Write your student number and the module code on the graph paper and, after you
have answered the question, place it mnside your answer book

Consider the following LP model
Maximise Z = 70x; + 30z,

subject to
St 4+ 6z, < 90
31 + 2z, < 30
r + z2 > 10
and T, T2 2> 0

(a) Represent the constramnts on a graph Indicate the feasible region clearly on your

graph (7)
(b) Use the corner-pomt method to solve the LP model Write down your findings m
detail (3)
Question 2 [4]
35
Determine the inverse of F = 7 8 ]

Question 3 (8]
1 3 5 4 -3 163
A = = = 2
Let [2 ) 4],B [13 8]andC’ 0 6
-1 7 5

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

(a) CA+ B (2)
(b) (ACY" (3)
(c) B" (1)
(d} IC] (2)
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Question 4 [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 Tt costs R8 to make a
daytime call and R12 to make an evening call The following table hists 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 hmited staff, at most half of all phone calls can be evening calls

Formulate a LP to mmummse the cost of completing the survey Define the variables clearly
DO NOT solve your model

Question 5 [6]

15 9
and F =

What are the values of a, b and ¢ 1n matnx D above 1if D —FE =07

3a—b b+ 3c

Let D =
© 2b+ ¢ —a+4b

Question 6 [12}

A raillway company wishes to purchase a new fleet of railway carrniages The fleet must have
the capacity to transport at least 2800 tons of coal and at least 1300 tons of lumber at any
given moment Furthermore, at least a quarter of the carriages must be able to transport
coal The company can buy three types of carrages models A, B and C

¢ One carnage of model A costs 5,8 million rand and can transport 21 tons of coal
e One carriage of model B costs 3,6 million rand and can transport 5 tons of lumber

¢ One carriage of model C costs 6,1 million rand and can transport either 17 tons of
coal or 9 tons of lumber (not both simultaneously)

What 15 the least cost for which the company can buy a fleet with the desired capacity?

Formulate this problem as a linear programming model Define the vanables clearly
DO NOT solve your model
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Question 7 [15]

The following systems of equations were obtained by applying the simplex method to dif-
ferent maximisation problems (z1, 22, z3 are decision vanables, s;, s9, 83 are slack vanables
and Z indicates the value of the objective function)

In each case, state whether the given solution is optimal or not.

o If the solution 1s optimal, write down the complete solution and 1dentify any special
kind of solution or constramnt Justify your answer

o If the solution is not optunal, determine the entering and leaving variables for the
next iteration of the simplex method Justify your answer

o If there 1s no feasible solution, or 1f the solution 1s unbounded, state why

()

2, + 1z + 25 = 1400
T + z3 + 89 = 600
31 + 2z3 — 5 + 83 = 650
Z —2x — 8r; + 65 = 4200
(b)
0,57 + @9 + 0,551 = 350
z + 3 + 5 = 600
0,51, ~ 0,58y — 83 + 8 = 50
Z + 1,5x + 1,581 + 2s = 2250
(c)
— 5y + 9 + 359 = 30
— 21 - s + 83 = 30
— I + s + 208 = 20
Z — 8bxy + 20s, = 600

[TURN OVER]



3 DSC2605/May/June 2013

Question 8 [13]
Consider the following LP model
Maximise Z = 80x; + 40z + 12023 — 1024

subject to
Ty + 2 4+ z3 + 5Szy < 150
6951 + 7552 + 23}3 - 4 2 120
To — 4x3 + 8x4 = 70
and T1,T2,T3,%q > 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 mitial basic variables with which the sitmplex method will be started,
and write down the values of these variables (3)

(d) Which variable should enter the basis in the next iteration of the sumplex method?
Explain your answer (2)

(e) Which vanable should leave the basis at the next iteration of the simplex method?
Explamn your answer. (2)
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