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   CO BL 
Q1 A carpenter makes tables and chairs. Each table can be sold for a profit of ₹ 300 and each 

chair for a profit of ₹ 100. The carpenter can afford to spend up to 40 hours per week 
working and takes 6 hours to make a table and 3 hours to make a chair. Customer demand 
requires that he makes at least three times as many chairs as tables. Tables take up four 
times as much storage space as chairs and there is room for at most four tables each week. 
Formulate this problem as a linear programming problem (LPP) to maximize the total profit 
and solve it graphically. 
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Q2  Using appropriate slack/surplus/artificial variables set up an initial simplex table to solve 

the following problem using Big-M method (penalty method) and identify the pivot element 
for the first iteration.  

𝐦𝐚𝐱  𝒙𝟏 + 𝟐𝒙𝟐 + 𝟑𝒙𝟑 − 𝒙𝟒;  𝐬𝐮𝐛 𝐭𝐨 𝐱𝟏 + 𝟐𝒙𝟐 + 𝟑𝒙𝟑 = 𝟏𝟓, 𝟐𝒙𝟏 + 𝒙𝟐 + 𝟓𝒙𝟑 = 𝟐𝟎, 
𝒙𝟏 + 𝟐𝒙𝟐 + 𝟑𝒙𝟑 + 𝒙𝟒 = 𝟏𝟎; 𝒙𝒋 ≥ 𝟎 ∀𝒋 = 𝟏, 𝟐, 𝟑, 𝟒.   
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Q3  By solving dual of the following problem find the optimal solution of both the primal and 

dual problems; and verify the complementary slackness principle related to optimal 
solution of linear primal and its dual optimization problems. 

𝐦𝐚𝐱 𝒛 = 𝟐𝒙𝟏 + 𝟑𝒙𝟐; 𝐬𝐮𝐛 𝐭𝐨 − 𝒙𝟏 + 𝟐𝒙𝟐 ≤ 𝟒, 𝒙𝟏 + 𝒙𝟐 ≤ 𝟔, 𝒙𝟏 + 𝟑𝒙𝟐 ≤ 𝟗; 𝒙𝟏, 𝒙𝟐 ≥ 𝟎 
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Q4 A steel company has three open hearth furnaces and five rolling mills. Transportation costs 

(rupees per quintal) for transporting steel from furnaces to rolling mills are shown in the 
following table. Obtain the initial basic feasible solution for the transportation schedule by 
Vogel’s approximation method and check the degeneracy of the initial basic feasible 
solution. 

 𝑴𝟏 𝑴𝟐 𝑴𝟑 𝑴𝟒 𝑴𝟓 𝒂𝒊 
𝑭𝟏 4 2 3 2 6 8 
𝑭𝟐 5 4 5 2 1 12 
𝑭𝟑 6 5 4 7 7 14 
𝒃𝒋 4 4 6 8 8  
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Q5 The initial transportation schedule for a transportation problem is given as: 𝒙𝟏𝟐 = 𝟏𝟎, 𝒙𝟏𝟑 =

𝟒, 𝒙𝟐𝟏 = 𝟏, 𝒙𝟐𝟑 = 𝟏𝟏, 𝒙𝟑𝟏 = 𝟓. Find the optimal shipping schedule between the suppliers and 
consumers, and minimum transportation cost by modified distribution (MODI) method. 

Consumer→ 
 
Supplier↓ 

 
A 

 
B 

 
C 

Availability  

I 6 8 4 14 
II 4 9 3 12 
III 1 2 6 5 
Requirements 6 10 15 31 
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