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Question 1 (12 marks)

John has $20,000 which he mustinvest in three funds F1, F2 and F3. Fund F1 offers a return

of 2% and has a low risk. Fund F2 offers a return of 4% and has a medium risk. Fund F3

offers a return of 5% but has a highrisk. To be on the safe side, John invests no more than

$3000 in F3 and at least twice as muchasin F1 than in F2. The rates hold till the end of the

year. John wants to know what amounts he should invest in each fund to maximize the year

end return.

(http://www.analyzemath.com/linear_programming/linear prog applications.html)

Modelthis linear problem. You must declare your variables and identify your constraints

unambiguously. (12)

Question 2 (8 marks)

Considerthe following linear program:

Maximize m=\1\x+lly

Subject to 5x+3y<15 sugar quantity

3x+4y<12 salt quantity

x+5y25 vitamine A quantity

x,y20

Explain in detail how you would obtain the dual price and allowable increase of sugar if the

exact amountof sugar required was 15. (8)

Question 3 (24 marks)

Consider the following linear program:

Minimize m=30x+24y

Subject to 5x+3y215

3x+4y 212

x,y20

3.1 Write down the dual ofthis linear program. (5)

3.2 Solve the dual of the linear program using graphical method. (10)

3.3 Use the solution of the dual to obtain the solution of the primal model. (9)
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Question 4 (25 marks)

Consider the linear program:

Maximize P =12x+15y+9z

Subject to 8x+16y+12z < 250

4x+8y+10z >= 80

7x+9y+8z=105

x,y,z20

(http://www.universalteacherpublications.com/univ/ebooks/or/Ch3/twophase1.htm)

4.1 Develop the objective function for phase 1 of the two-phase method. (2)

4.2 Determinethefinal tableau of phase 1. You must showall the tableaux leading to

this final tableau. (9)

4.3 Assumethat the final tableau of phase is

y Zz s) 52 A, 4 Hf

0 400 0 95 50 -50 -80 0 11350

0 100 190 0 -35 35 -20 0 700

19 13 0 0 4 -4 5 0 205

0 0 0 0 0 -5 -5 5 0

Use this tableau to develop the objective function for phase 2 of the two-phase

method. (5)

4.4 Oneof the tableaux in phase 2 is

y Zz Sj S5 P

400 0 95 50 0 11350

0 100 ~=—:190 0 -35 0 700

19 13 0 0 4 0 205

0 -1560 0 0 660 760 123600

Improve on this tableau to get the optimal solution of the original linear program.

(9)

Question 5 (16 marks)

Fourjobs (J1, J2, J3, and J4) need to be executed by four workers (W1, W2, W3, and W4),

one job per worker. The matrix below showsthecost of assigning a certain workerto a

certain job.
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Job W1 W2 W3 W4

Ji 82 83 69 92

J2 77 37 49 92

J3 11 69 5 86

J4 8 9 98 23      
http://www.hungarianalgorithm.com/examplehungarianalgorithm.ph

Use the Hungarian algorithm to assign the jobs to the workers to minimize the total cost.

END OF PAPER

(16)

TOTAL MARKS: 85
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