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DHANAMANJURI UNIVERSITY 
JUNE – 2021 

  Name of Programme : M.Sc. Mathematics 

  Semester  : Fourth 

  Paper Code  : MAT-634 

  Paper Title  : Operations Research-II 

  Full Marks : 40 

The figures in the margin indicate full marks for the questions. 

Answer all questions. 

 1. a) What do you mean by Quadratic Programming Problem. Write the general form of Quadratic 

   Programming Problem (QPP). Solve the following QPP by using Beale’s method. 

    Maximize 𝑓(𝑥) =  2𝑥1 + 3𝑥2 − 𝑥1
2 

    Subject to the constraints 

     𝑥1 + 2𝑥2 ≤ 4 

     𝑥1, 𝑥2 ≥ 0 2+2+6=10 

Or 

  b) Derive the Kuhn-Tucker conditions for solving NLPP. Use the Kuhn- Tucker conditions to  

   solve the following non- linear Programming problems (NLPP). 

    Maximize Z = 2𝑥1 − 𝑥1
2 + 𝑥2 

    Subject to the constraints 

     2𝑥1 + 3𝑥2 ≤ 6 

     2𝑥1 + 𝑥2 ≤ 4 and 

     𝑥1,𝑥2 ≥ 0      4+6=10 

 2. a) Define Inventory in Operations research. To find Economic lot size model/Economic order  

   quantity (EOQ) with uniform rate of demand to be fulfilled in constant time t, infinite  

   production rate having shortages which are to be fulfilled. 2+8=10 

Or 

  b) Highlight the need of inventory in Operations research. To find Economic lot size  

   model/Economic order quantity (EOQ) with uniform rate of demand, Infinite production rate  

   having shortages which are to be fulfilled. 2+8=10 

 3. a) An item is produced at the rate of 50 items per day. The demand occurs at the rate of 25 items 

   per day. If the set-up cost is Rs.100 per run and holding cost is Rs. 0.01 per unit of item per  

   day. Find the economic lot size for one run, assuming that the shortages are not permitted. 

  b) A contractor has to supply diesel engines to a truck manufacturer at the rate of 25 per day.  

   There is a clause in the contract penalizing him Rs 10 per engine per day late for missing the  

   scheduled delivery date. He finds that the cost of holding a completed engine in stock is  

   Rs. 16 per month. The production process is such that each month (30 days). He starts a batch 

   of engines through the shops and all these engines are available for delivery any time after the 

   end of the month. What should his inventory level at the beginning of each month. 5+5=10 

Or 

  c) Consider the following data: Unit cost=Rs. 100; ordering cost=Rs 160; Inventory carrying  

   cost=Rs 20; Back-order cost = Rs 10; Annual demand=1000 units. Compute the following: 

    a) minimum cost order quantity 

    b) time between orders 

    c) maximum number of backorders 

    d) maximum inventory level and 

    e) overall annual cost. 
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  d) ABC manufacturing company purchases 9000 parts of a machine for its annual requirement,  

   ordering one month usage at a time. Each part costs Rs. 20. The ordering cost per order is  

   Rs. 15 and the carrying charges are 15% of the average inventory per year. You have been  

   asked to suggest a more economical purchasing policy for the company. What advice would  

   you offer and how much would it save per year. 5+5=10 

 4. a) The Midwest T.V cable company is in the process of providing cable services to five new  

   housing development areas. The figure below depicts the potential T.V linkages among the  

   five areas. The cable miles are shown on each branch. 

     

   Determine the most economical cable network for the Midwest Company. 

  b) The network below gives the permissible routes. Determine the shortest route from city 1 to  

   city 8. 5+5=10 

    

    

 

 

 

 

 

 

Or 

  c) Define the generalized nonlinear programming problem (GNLPP) and quadratic form of  

   GNLPP giving suitable examples. Define convex function and concave function with  

   examples. Also derive the Lagrangian method for solving NLPP. 

   Solve the non- linear programming problem (NLPP) 

   Minimize z = 2𝑥1
2 + 10𝑥1 + 𝑥2

2 + 8𝑥2 + 3𝑥2
3 + 6𝑥3 − 100 

   Subject to the constraints 

   𝑥1 + 𝑥2 + 𝑥3 =20, x1, x2, x3 ≥ 0 2+2+2+4=10 
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