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Note: 1. Question paper consist 2 parts; Part A (closed book), Part B (open book). Attempt 

the parts in separate answer book. 

2. Notation/symbols have their usual meaning. 

 3. Start answering each question on new page, and answer the subpart of each question 

in continuation. Write END at the last attempted question. 

 

Q.1  A company has four plants and three warehouses, the supply and demand in units and 

the corresponding transportation cost per unit is given below.   

 W1 W2 W3 Supply 

P1 7 6 4 40 

P2 8 5 6 35 

P3 6 2 9 20 

P4 3 7 8 10 

Demand 30 35 20  

(a) Find the Basic Feasible Solution for given transportation problem by using Least Cost 

Method, when supply from P3 must be satisfied exactly. 

(b) Check the optimality of this solution, if it is not optimal then find the optimal solution?  

(c) Also find minimum cost.                             [12] 

 Q.2 Production manager needs to assign 4 jobs to 4 workers. The cost of performing a job is 

a function of the skills of the workers. Below table summarizes the cost (in Rs) of the 

assignments. Worker 1 cannot do job 3 and worker 3 cannot do job 4. Determine the 

optimal assignment using the Hungarian method. 

 J1 J2 J3 J4 

W1 50 50 - 20 

W2 70 40 20 30 

W3 90 30 50 - 

W4 70 20 60 30 

 [10] 

Q.3 An office equipment manufacturer produces two types of products: chairs and lamps. The 

production of either a chair or a lamp, requires one hour of production capacity in the plant. 

The plant has a maximum production capacity of 50 hours per week. Because of the limited 

sales capacity, the maximum number of chairs and lamps that can be sold are 6 and 8 per 

week, respectively. The gross margin from the sale of a chair is Rs 90 and from the sale of 

a lamp is Rs 60. The plant manager desires to determine the number of units of each 

product that should be produced per week in consideration of the following set of goals: 

 

Goal 1: Available production capacity should be utilized as much as possible but should 

not exceed 50 hours per week. 

Goal 2: Sales of two products should be as much as possible. 

Goal 3: Overtime should not exceed 20 per cent of available production time. 

Formulate this problem as a Goal Programming problem so that the plant manager may 

achieve his goals as closely as possible. 

Note: Use notation 


ii ss ,  for over-achievement and under-achievement for the ith goal.

             [6] 



 

 

 

Q.4 Solve the following LP problem by using M Method    

  Maximize z = 5x1 –  3x2 + 4x3 

  Subject to   x1 – 3x2 –2x3 ≤ 2 

          5x1 – 2x2 + 4x3 ≥ 5          

                x1, x2, x3 ≥ 0      [6] 

       Write the dual of the LPP above, find the solution of dual from primal optimal table.   [6] 

Q.5 Find the 𝑋 and 𝑓(𝑋) after one iteration where 𝑋 = (𝑥1, 𝑥2) ∈ ℝ2 for the given function, 

using the steepest ascent method 

 Maximize 𝑓(𝑋) = 4𝑥1 − 8𝑥1
2 + 12𝑥1𝑥2 − 10𝑥2

2  

        take (1, 1)T as an initial guess.                           [10] 

****END of PART A**** 
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