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1. Answer any four questions                                                    2 × 4 = 8 

(a) State the branching method in the Branch-and-bound approach of integer programming. 

(b) What are the basic differences between the goal programming approach and the normal 

optimization approaches? 

(c) What are the basic differences between the Simplex method and the Revised Simplex 

method?  

(d) What are the basic differences between the Dual Simplex method and the Modified Dual 

Simplex method?  

(e) What are the basic differences between the linear optimization problems and the non-linear 

optimization problems? 

(f) State the limitations of the Fibonacci Method.  

(g) What are the basic differences between the Golden Section Method and the Fibonacci 

Method?  

(h) What are the basic types of the parameter changes that have done in the post optimality 

analysis? 

2. Answer any four questions                                                  4 × 4 = 16 

(a) A company produces two types of products namely 𝑃𝑅𝑂1and 𝑃𝑅𝑂2. Two machines 𝑀1 and 

𝑀2 are required to produce each of the products. Machine hours require for producing one 

unit of product 𝑃𝑅𝑂1 are 2 and 3 in 𝑀1 and 𝑀2 respectively. On the other hand machine 

hours require for producing one unit of product 𝑃𝑅𝑂2 are 4 and 3 in 𝑀1 and 𝑀2 

respectively. Currently 80 machine hours are available in each week in each machine. These 

machine times are somewhat restrictive factors since the company has a general policy of 

avoiding overrunning the machines for their longevity. The manufacturer’s profit from each 

unit of 𝑃𝑅𝑂1 and 𝑃𝑅𝑂2 are Rs. 30 and Rs. 40 respectively. Management has set the 

following goals: 𝑃1 (priority 1): Avoid overrunning each of the machines 𝑀1 and 𝑀2. 𝑃2 

(Priority 2): From past records it is found that a minimum of 10 units of each products are 

sold in each week and management likes to meet these sales goals. 𝑃3 (Priority 3): Maximize 

profits. Formulate the above problem by the graphical method of Goal Programming.  
 

(b) Discuss the method of construction of the Gromory’s constraints for an all integer 

programming problem by taking the optimum table of the non-integer solution of the 

corresponding ordinary linear programming problem. 
 

(c) Find the optimal solution of the following LPP using graphical method 

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒    𝑍 = 4𝑥1 + 8𝑥2

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜  4𝑥1 + 5𝑥2 ≤ 40 
           𝑥1 + 2𝑥2 ≤ 12,   𝑥1 ≥ 0,𝑥2 ≥ 0

 

             𝑥1 ≥ 0,𝑥2 ≥ 0 and  𝑥1 ,𝑥2  are integers. 
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(d) Find the optimal solution of the following LPP 

  

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒    𝑍 = 4𝑥1 + 6𝑥2

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜  𝑥1 + 2𝑥2 ≤ 8 
           6𝑥1 + 4𝑥2 ≤ 24,   𝑥1 ≥ 0, 𝑥2 ≥ 0

 

(e) Solve the following integer programming problem by Gromory’s cutting plane method: 

𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒  𝑓 = −3𝑥1 − 4𝑥2 

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 3𝑥1 − 𝑥2 + 𝑥3 = 12 

3𝑥1 + 11𝑥2 + 𝑥4 = 66 

𝑥𝑖 ≥ 0, 𝑖 = 1 𝑡𝑜 4,𝑎𝑛𝑑 𝑎𝑙𝑙 𝑥𝑖  𝑎𝑟𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠. 
 

(f) A company produces two types of products namely 𝑃𝑅𝑂𝐴 and 𝑃𝑅𝑂𝐵. Machine hours require 

for producing one unit of any product is one hour. Currently 400 machine hours are available 

in each month. Maximum units of  𝑃𝑅𝑂𝐴and 𝑃𝑅𝑂𝐵 can be sold in a month are 240 and 300 

units respectively. The manufacturer’s profit from each unit of 𝑃𝑅𝑂𝐴 and 𝑃𝑅𝑂𝐵 are Rs. 800 

and Rs. 400 respectively. Management has set the following goals: 

 𝑃1 (priority 1): Avoid any under utilization of machine hours. 

 𝑃2 (Priority 2): Sale amount of 𝑃𝑅𝑂𝐴 should be twice than that of 𝑃𝑅𝑂𝐵. 

 𝑃3 (Priority 3): Minimize overtime.  

Formulate the above problem by the graphical method of Goal Programming 

3. Answer any two questions                                                  8 × 2 = 16 

(a) Solve the following by Golden section Method:    

𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒  𝑓 𝑥 = 𝑒−𝑥 − cos 𝑥 , 0 ≤ 𝑥 ≤ 1. 

within the interval of uncertainty 0.25𝐿0, where 𝐿0  is the initial interval of uncertainty. 

(b) Solve the following problem using gradient projection method 

Minimize 𝑓(𝑥1 ,𝑥2) = 25(𝑥1 − 3𝑥2)2 + (𝑥1 − 3)2. 

(c) Solve the following integer programming problem using branch and bound method: 

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒    𝑍 = 3𝑥1 + 4𝑥2

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜    7𝑥1 + 11𝑥2 ≤ 88
                   3𝑥1 − 𝑥2 ≤ 12

 

              𝑥1 ,𝑥2 ≥ 0  and both 𝑥1 , 𝑥2 are integers. 

(d) Solve the following LPP by revised simplex method 

 𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒 𝑍 = 3𝑥1 − 𝑥2 + 𝑥3 

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 𝑥1 + 𝑥2 +  𝑥3 ≤ 10 

−𝑥2 + 2𝑥3 ≤ 2 

3𝑥1 − 2𝑥2 + 2𝑥3 ≤ 0 

 𝑥1 ,𝑥2 ,𝑥3 ≥ 0 
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