apm236 term test Wed. March 2
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no aids allowed, time allowed: 100 min. total mark: 50 (+5 bonus marks)

1. {10 marks) Here is all the information about a LPP in the standard format as well as the matrix B!
that is responsible for bringing the simplex method to certain stage with x) and x3 as basic variables:

Use this information to determine the(ga;ble solution\at this stage (together w:t‘h\the value of the
_objective functlon) and determine whether this Teasiblegolution is optimal. (You must bise the matrix
B~* and must present all the necessary computations. ) e Swww B
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apm?236 term test Wed. March 2
2. (10 marks) Here is the coefficient and constraint matrices of a LPP in the canonical format

=3 34] o= 3] ]

3

Use phase I of the two phase method to present an initial tableau for the simplex method (this tableau
should be ready to start phase 1)
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3. (12 marks) Assume 25 and wy are feasible solutions to the primal (in the standard format), and the dual
respectively. Assume also that ¢"zy = b*w,. Prove that these two solutions must be optimal solutions

to the primal and the dual problems. (please do not rely on quoting other theorems, but present all the

necessary details.) T .4 & 3eY %&ﬁ eThor .
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4. (11 marks) write the dual of the following LPP, and use your knowledge of duality to solve the dual

problem. b
maximize 3z - 4z subject to e
1 tap <4
T+ 2.’1,'2 S 7
2T+ 2 T,
71 > 0, 22 unrestricted.
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5. Short answer, or short calculation questions (you may quote results that you may need for your argu-
ments):

a) (3 marks) To maximize 2z, + 3z, + =3 we operate on the constraint matrix until we reach the
optimal solution which looks like (4,0, 3,0, 2, 0). Determine the values of (or the range of) the
Zgy j = 1,6?
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b} (4 marks) At some stage of the simplex tableau we reach at an extreme point with coordinates
(0,3,0,0,2,0), which is not optimal. The basic variables are T2, T3 and xy in this order, and the
value of objective row below z, is the largest negative with t{ = [~4,-1,0]. Discuss how you
will proceed (and why?) )
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¢} (5 marks) Why the number of the non zero-components of an extreme point is at most equal to
the number of the constraints (other than z; = 0)7
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