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Question 1 (6+9) 
a) Consider the problem of scheduling weekly production of a certain item for the next 4 weeks. The 

production cost of the item is $10 for the first 2 weeks and $15 for the last two weeks. The weekly 
demands .are 300, 700, 900 and 800 units, which must be met. The plant can produce a maximum of 
700 units each week. In addition the company can employ overtime during the second and the third 
week. This increases the weekly production by 200 units. But the cost of production can increase $5 
per item. Excess production can be stored at a cost of $3 an item per week. How should the production 
be scheduled so as to minimize the total cost? Formulate this problem as a linear programming 
problem. 

b) In the tableau of the maximization problem given below the value of six constants are unknown. State 
the restrictions on these unknowns which would make the following statement true about the given 
tableau. Please note that negative of the z-row coefficients are also called the relative profit. There are 
no artificial variable in the problem. 
i. Current solution is optimal but alternate solution exists 
ii. The current solution is infeasible. (State which variable) 
iii. The current solution is a degenerated basic feasible solution (which variable causes degeneracy) 
iv. The current solution is feasible but the problem has no finite optimum. 
v. The current solution is optimum 
vi. The current solution is feasible but can be improved by replacing x6 with x1 • What will be the 

total change in the objective after the pivot. 

Basis XI x2 x3 

x3 4 a! 1 

x4 -1 -5 0 

x6 a3 -3 0 

Zrow PI p2 0 

Question 2 (6+9) 
a) Consider the following two-variable problem. 

i. Solve using graphical method. 

x4 Xs x6 Constant 

0 a2 0 fJ 
1 -1 0 2 

0 -4 1 3 

0 3 0 

ii. Trace the path of the simplex algorithm on the graphical solution space? Justify your answer. (Do 
not solve using simplex). 

iii. Which ofthe resources (constraints) will have zero shadow price? Justify your answer. 

max z = x1 + 5x2 
s.t. x1 ~ 5 

X1 +2x2 ~ 10 
x2 ~4 

Xp x2 ;::: 0 
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b) Given the following linear program 
min z = 2x1 - x2 + 2x3 
s.t. -x1 +x2 +x3 =4 

- x1 + x2 - x3 :::;; 6 
x1 :::;; 0, x2 2:: 0, x3 is unrestricted in sign 

i. Convert the problem to standard form (augmented form) 
ii. Solve using Big M simplex method 
iii. Write down the optimal solution to the original problem. 

Question 3 (5+3+5+2) 
Maximize Z = x1 + 3 x2 

Subject to 
x, + x2 ::S 2 (resource 1) 

-x1 + x2 ::; 4 (resource 2) 
x1 unrestricted and x2 2: 0 

i. Determine all the basic solutions of the problem, and classify them as feasible and infeasible. 
ii. Solve the problem graphically to find the optimal solution of the problem. 
iii. Find the shadow price of all the resources. 
iv. What is the maximum increase possible in Z without changing the current basis by increasing 

resource I? 

Question 4 (9+6) 
(a) Consider the following problem. Construct the simplex tableau with x3 and x4 as the basic variable. 

Show that it is the optimal solution. 

maxZ = x1+2x2 +3x3 +4x4 
s.t. x1 + 2x2 + 2x3 + 3x4 ::::: 20 

2x1 + x2 + 3x3 + 2x4 :::;; 20 
x1,x2 ,x3 ,x4 2::0 

(b) Suppose that the following constraints have been provided for a linear programming model. 

-x1 +3x2 ::;; 30 

-3x1 +x2 :::;; 30 

and x1 2:: 0, x2 2:: 0 

i. Demonstrate that the feasible region is unbounded. 

ii. If the objective is to maximize z·= -x1 + x2 , does the model have an optimal solution? If so, 
find it. If not, explain why not. 

iii. Repeat part (ii) when the objective is to maximize Z = x1 - x2 • 

*** 
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