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B.Sc. DEGREE EXAMINATION,  
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Fifth Semester 

Mathematics 

Elective — OPERATIONS RESEARCH – I 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write the general form of Linear Programming 
problem. 

 ÷|›¯ vmh PnUQß ö£õx Aø©¨ø£ GÊxP. 

2. Define slack variable. 

 ©¢u©õÚ ©õÔPÒ Áøμ¯Ö. 

3. Define Degenerate solution. 

 ]øuÄ ‰»zøu Áøμ¯Ö. 
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4. Define Artificial variables. 

 ö\¯ØøP ©õÔPÒ Áøμ¯Ö. 

5. What methods to obtain basic feasible solution? 

 Bμ®£ Ai¨£øh \õzv¯©õÚ ‰»[PøÍ GßÚ 

•øÓPÎÀ ö£Ó»õ®? 

6. Define a balanced transportation problem. 

 ^μõÚ ÷£õUSÁμzx PnUS Áøμ¯Ö. 

7. Write the Mathematical form of an assignment 

problem. 

 JxURk PnUQß Pou Aø©¨ø£ GÊxP. 

8. What is Assignment problem?  

 JxURk PnUS GßÓõÀ GßÚ? 

9. Define idle time on a machine. 

 C¯¢vμzvß ö\¯»ØÓ ÷|μzøu Áøμ¯Ö. 

10. Define General Sequencing problem. 

 ö£õx Á›ø\ •øÓ Pouzøu Áøμ¯Ö. 
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions. 

11. (a) What are the limitations of Operations 
Research? 

  ö\¯À•øÓ B´ÄPÎß SøÓPÒ GßÚ? 

Or 

 (b) Solve the following Linear programming 
problem by graphical method 

  Maximize 216 xxZ   

  subject to the constraints  
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  ¤ßÁ¸® ÷|›¯ vmh PnUQøÚ Áøμ£h® 

‰»® wºUP 

  «¨ö£›uõUSP 216 xxZ   

  Pmk¨£õkPÒ   
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12. (a) Using Big-M method solve : 

  Maximize 21 23 xxz   

  subject to the constraints  
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  ö£›¯ M •øÓ°øÚ £¯ß£kzv wºUP 

  «¨ö£›uõUSP 21 23 xxz   

 
 Pmk¨£õkPÒ
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Or 

 (b) Write the procedure for two phase simplex 
method. 

  C¸ Pmh ]®¨»Uì •øÓ°ß ö\´•øÓPøÍ 

GÊxP. 

13. (a) Using North-West corner rule to solve 
following transportation problem 

 D E F G Available 

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Requirement 200 225 275 250  

©ØÖ®
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  ÷©ØPsh ÷£õUSÁμzxU PnUQøÚ Áh÷©ØP 

•øÓø¯¨ £¯ß£kzv wºUP  

 D E F G Qøhzux

A 11 13 17 14 250 
B 16 18 14 10 300 
C 21 24 13 10 400 

÷uøÁ¯õÚ 200 225 275 250  

Or 

 (b) Obtain an initial basic feasible solution to 
the following transportation problem using 
Least-cost method 

 D1 D2 D3 D4 Capacity 

O1 1 2 3 4 6 

O2 4 3 2 0 8 

O3 0 2 2 1 10 

Demand 4 6 8 6  

  ¤ßÁ¸® ÷£õUSÁμzxU PnUQøÚ 

SøÓ¢u&Âø» •øÓ ‰»® Bμ®£ Ai¨£øh 

\õzv¯ ‰»zøuU Põs. 

 D1 D2 D3 D4 uSv 

O1 1 2 3 4 6 

O2 4 3 2 0 8 

O3 0 2 2 1 10 

÷uøÁ 4 6 8 6  
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14. (a) Write the procedure for solving an 
assignment problem. 

  JxURk PnUøP wºUS® •øÓø¯ GÊxP. 

Or 

 (b) Solve the following assignment problem 
 a b c d e 

A 85 75 65 125 75 

B 90 78 66 132 78 

C 75 66 57 114 69 

D 80 72 60 120 72 

E 76 64 56 112 68 

  ¤ßÁ¸© JxURk PnUøP wºUP 

 a b c d e 

A 85 75 65 125 75 

B 90 78 66 132 78 

C 75 66 57 114 69 

D 80 72 60 120 72 

E 76 64 56 112 68 

15. (a) Explain the optimum sequence algorithm for 
n-jobs 2 machines. 

  n ÷Áø»PÒ 2 C¯¢vμ[PøÍ Ezu© 

öuõhºÁ›ø\ Põq® •øÓø¯ ÂÁ›UP. 

Or 
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 (b) Determine the optimal sequence of jobs that 
minimizes the total elapsed time based on 
the following information processing time on 
machines is given hours and passing is not 
allowed. 

Job : A B C D E F G 
Machine M1 3 8 7 4 9 8 7 
Machine M2 4 3 2 5 1 4 3 
Machine M3 6 7 5 11 5 6 12 

  R÷Ç öPõkUP¨£mkÒÍ C¯¢vμzvß uPÁÀ 

ö\¯»õUP ÷|μ® ©oPÎÀ öPõkUP¨£mkÒÍx 

©ØÖ® Ph¢x ö\À¾uÀ AÝ©vUP¨£hÂÀø», 

A¢u ÂÁμ[PÐUPõÚ Ezu© Á›ø\ SøÓ¢u£m\ 

ö©õzu uÊÂ  ̄Põ»zøuU Põs. 

÷Áø» : A B C D E F G 

C¯¢vμ® M1 3 8 7 4 9 8 7 

C¯¢vμ® M2 4 3 2 5 1 4 3 

C¯¢vμ® M3 6 7 5 11 5 6 12 

SECTION C — (3 × 10 = 30 marks) 
Answer any THREE questions. 

16. Using Simplex method to solve : 
 Maximize 21 104 xxZ   
 subject to the constraints  
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 ]®¨»Uì •øÓø¯¨ £¯Ú¨kzv wºUP 

 «¨ö£›uõUSP 21 104 xxZ   

 

Pmk¨£õkPÒ

 

.0,

9032

10052

502

21

21

21

21








xx
xx
xx
xx

 

17. Use two-phase simplex method to solve : 

 Maximize 321 345 xxxZ   

 subject to the constraints 
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 C¸ Pmh ]®¨»Uì •øÓø¯¨ £¯ß£kzv wºUP 

 «¨ö£›uõUSP 321 345 xxxZ   

 

Pmk¨£õkPÒ
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18. Find the optimum solution for the following 
Transportation problem using VAM method. 

 D E F Available 

A 7 3 4 2 

B 2 1 3 3 

C 3 4 6 5 

Demand 4 1 5  

 VAM •øÓø¯¨ £¯ß£kzv ¤ßÁ¸® 

÷£õUSÁμzxU PnUQß EP¢u ‰»zøuU Põs. 

 D E F Qøhzux

A 7 3 4 2 

B 2 1 3 3 

C 3 4 6 5 

÷uøÁ 4 1 5  

19. Solve the following Assignment problem 

 E F G H 

A 18 26 17 11 

B 13 28 14 26 

C 38 19 18 15 

D 19 26 24 10 
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 ¤ßÁ¸® JxURk PnUøPz wºUP 

 E F G H 

A 18 26 17 11 

B 13 28 14 26 

C 38 19 18 15 

D 19 26 24 10 

20. Use Graphic method to find the minimum elapsed 
time of sequence of 2 jobs and 5-machines 

Job 1 Sequence time (hrs): A B C D E 

 3 4 2 6 2 

Job 2 Sequence time (hrs): B C A D E 

 5 4 3 2 6 

 öuõhº 2 ÷Áø»PÒ 5 C¯¢vμ[PÎß ÂÁμ[PÒ 

öPõkUP¨£mkÒÍx. Áøμ£h •øÓ°ß ‰»® «a]Ö 

ö©õzu Põ¼¯õÚ ÷|μzøuU PnUQkP 

÷Áø» 1 öuõhºÄ ÷|μ®: A B C D E 

 3 4 2 6 2 

÷Áø» 2 öuõhºÄ ÷|μ®: B C A D E 

 5 4 3 2 6 

———————— 


