
  

 

 

 

 

 

 

 

PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. JxURmk PnUQØS® ÷£õUSÁμzxU PnUQØS® EÒÍ 

÷ÁÖ£õkPøÍ GÊxP. 

 Write differences between assignment and transportation 
problem. 

2. \©{ø»¯ØÓ JxURmkUPnUS GßÓõÀ GßÚ? GÆÁõÖ 

Cøu \©{ø» JxURmk PnUPõP ©õØÖÁõ´? 

 What is an unbalanced assignment problem? How do you 
balance it? 

3. J¸ nm  ÷£õUSÁμzx AmhÁøn°À GzuøÚ Ai¨£øh 

©õÔPÒ C¸US®?   

 How many numbers of basic variables in an 
nm transportaion table? 

4. J¸ ö£õxÁõÚ ÷£õUSÁμzxU PnUQß Pou Aø©¨¤øÚ 

GÊxP.   

 Write mathematical formulation of a general 
transportation problem. 
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5. P»¨¦ ÂøÚ•øÓz vÓß GßÓõÀ GßÚ?   

 What do you meant by mixed strategy? 

6. R÷Ç öPõkUP¨£mkÒÍ C¸ |£º §a]¯ TkuÀ ÂøÍ¯õmk 

Psi¨£õP •iÄ ö\´¯zuUPuõ GßÖ PõsP.  

 BmhUPõμº   B 

5 0  

BmhUPõμº  A 0 2 

  

 Determine whether the following two-person zero-sum 

game is strictly determinable. 

 

 Player B 

5 0  

Player A 0 2 

7. øP°Ö¨¦ £ØÔ ÂÁ›.  

 Explain the term inventory. 

8. £ØÓõUSøÓ ö\»Ä £ØÔ ÂÍUS.   

 Explain shortage cost. 

9. J¸ Á›ø\ ö\¯À•øÓ°ß ö£õÔ•øÓø¯ ÂÁ›UPÄ®.   

 Describe the mechanism of a queuing process. 

10. 67.0,05.0    GÛÀ,  qW  (Á›ø\°À Põºuv¸US® 

Põ»®) – øÁ PõsP.  

 Given 67.0,05.0   , find qW  (waiting time in queue). 
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PART B — (5  4 = 20 marks) 

Answer ALL the questions. 

11. RÌPsh JxURmkU PnUQøÚz wºUPÄ®.  

 Solve the following assignment problem. 
 1 2 3 4 
A 10 12 19 11 
B 5 10 7 8 
C 12 14 13 11 
D 8 15 11 9 

12. RÌPõq® ÷£õUSÁμzxU PnUQØS «a]Ö ö\»ÂÚ 

•øÓø¯ £¯ß£kzv öuõhUP Ai¨£øh \õzv¯©õÚ 

wºÂøÚ PõsP.    

 D E F G C¸¨¦

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

÷uøÁ 200 225 275 250  

 Find the initial basic feasible solution to the following 
transportation problem using the Least-Cost method. 

 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  

13. ¤ßÁ¸® ÂøÍ¯õmiøÚz wºzx Auß ©v¨¤øÚ PõnÄ®.  

 Solve the following game and determine the value of the 
game. 

 B 
6 –3  

A –3 0 
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14. J¸ P¨£À Pmk® P®ö£Û Á¸hzvØS 20,000 

Søh¯õoPøÍ E£÷¯õQUQÓx, Søh¯õoPøÍ Áõ[P 

J¸ Á¸hzvØUPõÚ Bøn ö\»Ä ¹.30 J¸ Søh¯õo°ß 

Âø» ¹.1.50. J¸ Søh¯õoø¯ J¸ Á¸hzvØS 

øÁzv¸¨£uØPõS® ö\»Ä Auß Âø»°À 12.5% BQÓx, 

]UPÚ Bøn°ß AÍøÁU PõsP. 

 A shipbuilding firm uses rivets at a constant rate of 
20,000 numbers per year. Ordering costs are Rs.30 per 
year. The rivets cost Rs.1.50 per number. The holding 
cost of rivets is estimated to be 12.5% of unit cost per 
year. Determine the EOQ. 

15. )/(:)1//( FIFOMM   GßÓ Á›ø\ ÁiÁø©¨¤ØS  

E(n) –IU Põs.   

 Obtain E(n) for the queuing model )/(:)1//( FIFOMM   

PART C — (5  8 = 40 marks) 

Answer any FIVE questions. 

16. J¸ ÂØ£øÚ¤›Ä ÷©»õÍº 5 ÂØ£øÚ¯õÍºPÒ ©ØÖ® 

ÂØ£øÚ ö\´ÁuØS 5 ©õÁmh[PøÍ øÁzxÒÍõº. 

ÂØ£øÚ¯õÍºPÎß vÓø©ø¯²®, ©õÁmh[PÎß 

ußø©ø¯²® P¸zvÀ öPõsk, A®÷©»õÍº, JÆöÁõ¸ 

©õÁmhzv¾® JÆöÁõ¸ ÂØ£øÚ¯õÍ›ß JÆöÁõ¸ ©õu 

»õ£zvøÚ (¡Ö ¹£õ´PÎÀ) R÷Ç öPõkUP¨£mkÒÍÁõÖ 

PnUQkQÓõº.   

  ÂØ£øÚ ©õÁmh® 

ÂØ£øÚ¯õÍº A B C D E 

1 32 38 40 28 40 

2 40 24 28 21 36 

3 41 27 33 30 37 

4 22 38 41 36 36 

5 29 33 40 35 39 

 EP¢u J¸URmiøÚ ÷©ØöPõshõÀ, AÁº Gvº£õºUS® 

«¨ö£¸ »õ£® GßÚ? 
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 A marketing manager has 5 salesmen and 5 sales 
districts. Considering the capabilities of the salemen and 
the nature of districts, the marketing manager estimates 
that profit per month (in hundred rupees) for each 
salesmen in each district would be as follows: 

  Sales District 

Salesman A B C D E 

1 32 38 40 28 40 

2 40 24 28 21 36 

3 41 27 33 30 37 

4 22 38 41 36 36 

5 29 33 40 35 39 

 What is the maximum profit that may be expected if an 
optimum assignment is made? 

17. (A) ÷£õUSÁμzx PnUQß öuõhUP Ai¨£øh HØ¦øh¯ 

wºøÁ¨ ö£ÖÁuØPõÚ Áh÷©ØS ‰ø» Âvø¯ 

ÂÍUSP. 

 (B) ÷ÁõP¼ß ÷uõμõ¯ •øÓø¯ £¯ß£kzv ¤ßÁ¸® 

÷£õUSÁμzxU PnUQß öuõhUP Ai¨£øh HØ¦øh¯ 

wºøÁU PõsP. 

 Qh[S 

öuõÈØ\õø» I II III IV V vÓß 

A 5 8 6 6 3 800 

B 4 7 7 6 5 500 

C 8 4 6 6 4 900 

÷uøÁ 400 400 500 400 800  

 (a) Explain the North-West corner method to obtain an 
initial basic feasible solution to a transportation 
problem. 
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 (b) Find the initial basic feasible solution to the 
following transportation problem using Vogel’s 
approximation method. 

 Warehouse 

Factory I II III IV V Capacity 

A 5 8 6 6 3 800 

B 4 7 7 6 5 500 

C 8 4 6 6 4 900 

Demand 400 400 500 400 800  
18. Áøμ£h •øÓ°À ¤ßÁ¸® 22  ÂøÍ¯õmøhz wº.   

  BmhUPõμº B 
  B1 B2 B3 B4 

A1 2 1 0 –2 BmhUPõμº  A 
A2 1 0 3 2 

 Solve the following 22  game graphically. 
  Player B 
  B1 B2 B3 B4 

A1 2 1 0 –2 Player A 
A2 1 0 3 2 

19. ¤ßÁ¸® Ao¯õÚx 1P , 2P  GßÓ C¸ 

|£ºPÐUQøh÷¯¯õÚ J¸ ö\ÆÁPÁiÁ ÂøÍ¯õmiÀ 1P  

UPõÚ •ÊUöPõk¨ø£ SÔUQÓx. •¢xuÀ P¸zvß ‰»®, 

Cøu  42  ÂøÍ¯õmhhõP SøÓzx Aøu wºUPÄ®. 

  
2P    

 8 15 –4 –2 

1P  19 15 17 16 

 0 20 15 5 
 The following matrix represents the payoff to 1P   in a 

rectangular game between two person 1P  and 2P  
  

2P    

 8 15 –4 –2 

1P  19 15 17 16 

 0 20 15 5 

 By the notion of dominance, reduce the game to a 42  
game and sole it. 
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20. J¸ Â¯õ£õμU P®ö£Û°À ö£õ¸Ò £ØÓõUSøÓ 

AÝ©vUP¨£mk ¤ßÚº ö£õ¸Ò Á¢x ÷\¸® ö£õÊx 

£ØÓõUSøÓ {Áºzv ö\´¯¨£kQÓx. ]UPÚ Bøn 

AÍÄUPõÚ 
1

22
C
DC

2

21

C
CC 

 GßÓ Áõ´¨£õmiøÚ ö£ÖP. 

 In a business concern shortages are allowed, and the back 
orders are fulfilled as soon as the ordered units arrive in 

inventory. Obtain the formula 
1

22
C
DC

2

21

C
CC 

 for the 

economic order quantity. 

21. Âø» •ÔÄPÒ ¤ßÁ¸©õÖ EÒÍ J¸ EØ£zv 

ö£õ¸ÐUPõÚ EP¢u Bøn AÍøÁ PõsP. 

AÍÄ Áõ[S® Âø»/A»S (¹.) 

1000 1 Q  20 

200100 2 Q  18 

3200 Q  16 

 A¨ö£õ¸Îß ©õuz÷uøÁ 400 A»SPÒ. øÁ¨¦a 

ö\»ÁõÚx A¨ö£õ¸Îß Âø»°À 20% ©ØÖ® Bøna 

ö\»Ä ©õuzvØS ¹.25. 

 Find the optimum order quantity for a product for which 
the price breaks are as follows: 

Quantity Purchasing cost per unit (Rs.) 

1000 1 Q  20 

200100 2 Q  18 

3200 Q  16 

 The monthly demand for the product is 400 units; the 
storage cost is 20% of the unit cost of the product and the 
cost of ordering is Rs.22.00 pre month. 
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22. J¸ öuõhºÁsi {ø»¯zvÀ J¸ öuõhºÁsiuõß {ØP 

•i²®. μ°À÷Á •ØÓzvÀ Cμsk öuõhºÁsiPÒuõß 

Põzv¸UP •i²®. ©ØÓøÁPÒ {ø»¯zøuÂmk ö\À» 

\ªgø\ öPõkUP¨£k®. öuõhºÁsiPÒ ©oUS \μõ\›¯õP 

6 Ãu® {ø»¯zvØS Á¸QßÓÚ. J¸ ©o÷|μzvØS 

\μõ\›¯õP 12 ÁsiPøÍ A¢u öuõhºÁsi {ø»¯zuõÀ 

øP¯õÍ•i²®. C¢u Aø©¨¤À £À÷ÁÖ GsoUøP°»õÚ 

öuõhºÁsiPÐUPõÚ Aø\¯õu {ø»UPõÚ {PÌuPÄPøÍ 

PõsP. ÷©¾® •ØÓzvØS ¦vuõP Á¸® öuõhºÁsi°ß 

\μõ\› Põzv¸¨¦ ÷|μzøu²® PõsP. 

 At a railway station, only one train is handled at a time. 
The railway yard is sufficient only for two trains to wait 
while other is given signal to leave the station. Trains 
arrive at the station at an average rate of 6 per hour and 
the railway station can handle them on an average of 12 
per hour. Find the steady state probabilities for the 
various number of trains in the system. Also find the 
average waiting time of a new train coming into the yard. 

23. J¸ £Àö£õ¸Ò A[Põi°À Cμsk ö£sPÒ ÂØ£øÚ 

÷©ø\°À £o ö\´QÓõºPÒ. ÁõiUøP¯õÍºPÒ ©oUS 12 

Ãu® £õ´\õß £μÁ¼À Á¸QßÓÚº. JÆöÁõ¸ 

ÁõiUøP¯õÍ¸US® ÷\øÁ ÷|μ® AkUSSÔ £μÁÀ ©ØÖ® 

\μõ\› 6 {ªh[PÒ. (A) Á¸® ÁõiUøP¯õÍº Põzv¸UP 

÷Ási¯ ÷|μzvß {PÌuPÄ (B) C¢u Aø©¨¤À 

ÁõiUøP¯õÍºPÎß \μõ\› GsoUøP (C) £Àö£õ¸Ò 

A[Põi°À ÁõiUøP¯õºPÍõÀ ö\»ÁÈUP¨£mh \μõ\› 

÷|μ® BQ¯øÁPøÍ PõsP. 

 A supermarket has two girls serving at the counters. The 
customers arrive in a Poisson fashion at the rate of 12 per 
hour. The service time for each customer is exponential 
with mean 6 minutes. Find (a) the probability that an 
arriving customer has to wait for service, (b) The average 
number of customers in the system, and (c) the average 
time spent by a customer in the supermarket. 

––––––––––––– 


