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Instructions:

(i) This question paper has three questions.
(ii) Assume any missing data suitably and state all your assumptions clearly
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Question 1 [5+3+2]
(a) Each day, workers at a Toll Plaza work two 6·hour shifts chosen from 12 A.M. to 6 A.M., 6 A.M.

to 12 P.M., 12 P.M. to 6 P.M., and 6 P.M. to 12 A.M. The following number of workers is needed
during each shift: 12 A.M. to 6 A.M. - 15 workers; 6 A.M. to 12 P.M.-5 workers; 12 P.M. to 6

P.M.-12 workers; 6 P.M. to 12 A.M. - 6 workers. Workers whose two shifts are consecutive are

paid $12 per hour; workers whose shifts are not consecutive are paid $18 per hour. Formulate an

LP that can be used to minimize the cost of meeting the daily workforce demands of the Toll Plaza.
(b) Consider the following LP

Maximize Z = Xl + 3X2

Subject to Xl + X2 :5 4

Xl - X2 :5 2
and Xl 2': 0, X2 unrestricted

(i) Determine all the basic solutions of the problem, and classify them as feasible and infeasible.
(ii) Solve the problem using graphical approach.

(c) Write the equivalent LP formulation for the following problem

Minimize Z = Max(lxl - X2 + 3X3 L I-Xl + 3X2 - X31}

and Xli X2' X3 2': 0
Question 2 [3+5+2]
Consider the following LP

Maximize Z = 4Xl - X2

Subject to X2 - Xl :5 2

4X2 - Xl 2': -2
and Xv X2 2': 0

(a) Solve the maximization problem by the tabular form of the Simplex method, and report the
optimal solution, if any.

(b) Use revised simplex method to solve the same problem with the objective function changed to

minimize 4Xl - X2' Report the optimal solution, if any:

(c) Consider the same problem with minimization objective as in part (b). If the non-negativity

constraint on X2 is removed, i.e. X2 is unrestricted, convert the resulting LP into the standard form.

Question 3 [4+2+4]
Consider the following LP

Maximize Z = 5Xl + 12x2 + 4X3

Subject to Xl + 2X2 + X3 :5 5

2Xl - X2 + 3X3 = 2
and Xl' X2' X3 2': 0

(a) Solve this problem using two-phase method.
(b) Determine the dual problem.

(c) Obtain the optimal solution to the dual directly using the complementary slackness conditions.
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