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Instructions:

7. Carefully read through ALL the questions before attempting the ezamination.

2 ANSWER A NY FOUR Questions (kach question carries a total of 25

marks).
9 No names should be written anywhere on the ezamination book.

4. Ensure that your registration number is indicated on all pages of the

eramination answer booklet.

5. Fnsure your work us clear and readable. Untidy work shall be penalized.

6. Any type of ezamination malpractice will lead to automatic disqualification.

7 Do not write anything on the questions paper.




Simplex algorithm when choosing, the varialbe fes

What happens in the
1) leave the basis [2 ”'”P‘k*ul
[2 marks|

enter ’l,]]-i;.

Solve the following lineay program using the /g M method.

Maximize 2 — 2 4 dy

subject to x4y = 8
24y =14
T2y < 14
z,y > 0.
[10 marks]
¢. Given below is an LP pProgram with it’s initial Simplex tableau.
Maximize Z = 20z; + 10z,
subject to z, + 2z, < 40
3z + 2z, < 60 1)
z1,z3 > 0.
Cs zp !321 Ty 3 5'34’
0 =z |1 2 1 040
0 =z |3 2 0 1]/60
AZ;[-20 10 0 0]
Table 1: Initial tableau
Using the tableau,
(i) state the basic variables and the non-basic variables. [4 marks]
(ii) state the solution and mention if it is feasible or not [5 marks]
[2 marks|

(iii) Is the solution optimal?

a. Draw a network representation of the following linear programming scenario

and write a linear program for it:
A steel company has to ship the ore needed to make steel Jfrom the three different

mines they are working on to the four different plants where the steel will be
made. The amount of ore (in tons) that is available at the different mines,
the minimum amount of ore (in tons) needed at the plants to process current
orders, and the shipping cost (in US dollars) per ton from the various mines

to the various plants are given in the following table:



Plant 1L Plant 2 L Plant 4| Plant 4 | Availahle at mine |

Mine | H00 00 (i) ) | KO0
Mine 2 (00 700 M) A 1201)
Mine 4 000 (00 700 a0 1600

Noodod at plant > | 100 1100 KOO 00()

How must the shipments be made a0 that the desnands are mel al sirirnal
(16 marks|

shipping cost to the company?
b, Consider thoe following linoar program:
Maximize 7 2wy | Suy
subjoct to @y | By )
2 - 3wy < 12

@y, wy ).

®

(i) Which of the following points (a1, 2y) are feasible and which ones are not
feasible?
(3,0), (7,2), (6,0), (3,2) [4 marks|
(ii) Apart from the points in part (i) above, lish three other points (z1,22)

which are feasible and three points (11, ) which are not feasible.
[6 marks|

3. a. Find the optimal solution to the following linear programs using the Dual
Simplex algorithm.
Maximize Z = —uy
subject to —z; — 5z < =10
6z, — bzy < —3
i, g =0,
(15 marks|

b. Using a specific example explain, clearly and in detail, one practical application
of operations research in a university setting. (10 marks]

4. a. Using relevant examples, explain the difference between a feasible solution and
an oplimal solution of an LP problem? [5 marks]

b. Write the following linear program as a minimization problem in canonical
form.
Maximize 2 = x| + day
subject to z) + x9 — x5y <8

T+ 219 < 14

z1, %9, 2y 2 0.
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[
12 Mmarks]

¢. Solve the following linear program using the graphical method

Minimize Z = 3z + 2y
subject to 5z + 2y = 20
z+y<12
6z —y = 18
4z — 3y < 12
—5z + 2y <10
2.9 = 0.

[15 marks]

a. Consider the following linear program (LP)

Minimize Z = 8z; + 4z5 + 6z3

subject to 3z; 4+ 2z +z3 > 6
41+ 2o+ 323> 7 (1.2)
21 +xzo + 423 > 8
T1,Z9,23 = 0.

(i) Determine the dual of LP (1.2) above, and [4 marks]
(ii) hence, solve the dual of LP (1.2) to give the optimal and feasible solutions.
(10 marks]

(iii) hence, state the feasible solution of LP (1.2). (3 marks]

b. Using relevant examples, explain in detail the concepts of standard and

canonical forms of a linear program and the differences between the two.
[8 marks]
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