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Answer Question No.1 (Part-I) which is compulsory, any five from rest (Part-II)  
The figures in the right hand margin indicate marks. 

 
Part-I 

Q1  Answer the following questions : (2 x 10)
 a) Use the graphical method to solve the  LPP 𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒 𝑧 ൌ െ 𝑥ଵ ൅ 2𝑥ଶ subject  to  െ 𝑥ଵ ൅

 3𝑥ଶ ൑ 10, 𝑥ଵ ൅ 𝑥ଶ ൑ 6,  𝑥ଵ െ 𝑥ଶ ൑ 2 𝑎𝑛𝑑 𝑥ଵ ൒ 0, 𝑥ଶ ൒ 0. 
 

 b) What are the variations considered in Sensitivity analysis?  
 c) Discuss the existence of feasible solution of a transportation problem.  
 d) When Transportation problems have alternative optimal solutions  
 e) In an assignment problem there are 4 workers and 3 jobs. Find the total number of 

possible assignments. 
 

 f) Define simulation as stated by Shannon.  
 g) Write any two characteristics of Markov Process,  

 h) Write first 10 Fibonacci numbers.  
 i) What is the difference between constrained and unconstraint optimization problems?  

 j) Write two operational characteristics of a queueing syatem.  
    
  Part-II  
  Long Answer Type Questions (Answer Any five)  

Q2 a) A company has three operational departments weaving, processing, and packing with 
capacity to produce three different types of clothes namely suiting’s, shirting’s, and 
woolens yielding a profit of Rs. 2, Rs. 4, and Rs. 3 per meter respectively. One meter of 
suiting requires 3 minutes in weaving, 2 minutes in processing, and 1 minute in packing. 
Similarly one meter of shirting requires 4 minutes in weaving, 1 minute in processing and 
3 minute in packing. One meter of woolen requires 3 minutes in each department. In a 
week, total run time of ach department is 60, 40, and 80 hours for weaving, processing, 
and packing respectively. Formulate the linear programming problem to find the product 
mix to maximize the profit. 

(5 + 5) 

 b) Solve the LPP: Minimize 𝑧 ൌ 3𝑥ଵ ൅ 𝑥ଶ  subject to the constraints:  𝑥ଵ ൅ 𝑥ଶ ൒ 1, 2𝑥ଵ ൅
3𝑥ଶ ൒ 2; 𝑥ଵ, 𝑥ଶ ൒ 0 by dual simplex method. 
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Q3 a) Find the optimum solution of the following transportation problem:  

𝐷 𝐸 𝐹 𝐺
𝐴
𝐵
𝐶

൥
11
16
21

13
18
24

17
14
13

14
10
10

൩
250
300
400

200 225 275 250

  Available 

                                                 Demand 

(5 + 5) 

 b) Solve the LPP 𝑀𝑎𝑥 𝑧 ൌ 107𝑥ଵ ൅ 𝑥ଶ ൅ 2𝑥ଷ subject to 14𝑥ଵ ൅ 𝑥ଶ െ 6𝑥ଷ ൅ 3𝑥ସ ൑ 7, 
16𝑥ଵ ൅ 𝑥ଶ െ 6𝑥ଷ ൑ 5, 3𝑥ଵ െ 𝑥ଶ െ 𝑥ଷ ൑ 0, 𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ ൒ 0. 

 

    
Q4 a)                                                                                Men                                              

                                                                             𝑀ଵ   𝑀ଶ   𝑀ଷ   𝑀ସ 

Solve the assignment problem     Tasks   

𝑇ଵ 18
𝑇ଶ 13

26
28

17
14

11
26

𝑇ଷ 38 19 18 15
𝑇ସ 19 26 24 10

 

(5 + 5) 

 b) Consider the LPP Maximize 𝑧 ൌ 3𝑥ଵ ൅ 5𝑥ଶ subject to 𝑥ଵ ൑ 4, 3𝑥ଵ ൅ 2𝑥ଶ ൑ 18; 𝑥ଵ, 𝑥ଶ ൒ 0.  If 
a new variable is introduced, with 𝑐ହ ൌ 7 and 𝑎ହ ൌ ሾ1,2ሿ; discuss the effect of adding the 
new variable and obtain the revised solution, if any. 

 

    
Q5 a) Use Branch and bound method the LPP: 𝑀𝑎𝑥 𝑧 ൌ 7𝑥ଵ ൅ 9𝑥ଶ subject to  െ𝑥ଵ ൅ 3 𝑥ଶ ൑ 6,  

7𝑥ଵ ൅ 𝑥ଶ ൑ 35, 𝑥ଶ ≤ 0, 𝑥ଵ, 𝑥ଶ ൒ 0. 𝑥ଵ, 𝑥ଶ are integers. 
(5 + 5) 

 b) What are the methods to solve an assignment problem? Which one is suitable and why?  
    

Q6 a) Describe about four types of simulation models. (5 + 5) 

 b) Write short note on 𝑛-step transition probabilities.  
    
Q7 a) Solve the nonlinear programming problem: 𝑀𝑎𝑥 𝑧 ൌ 7𝑥ଵ

ଶ ൅ 6𝑥ଵ ൅ 5𝑥ଶ
ଶ, subject to 𝑥ଵ ൅

2𝑥ଶ ൑ 10 , 𝑥ଵ െ 3𝑥ଶ ൑ 9; 𝑥ଵ, 𝑥ଶ ൒ 0. 

(5 + 5) 

 b) Explain the single channel and multi-channel queuing models.  
    
Q8 a) Discuss the importance of Kuhn-Tucker conditions in nonlinear programming. (5 + 5) 

 b) Using Fibonacci Search method minimize the function  𝑓ሺ𝑥ሻ ൌ 𝑥ଶ ൅
ହସ

௫
.  
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