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RAN-2103000206020114

T.Y.B.Sc. (Sem.- VI) Examination April - 2023

Statistics Paper - 604

Operation Research -III

Time: 2 Hours ] [ Total Marks: 50

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 T.Y.B.Sc. (Sem.- VI) 

Name of the Subject :

 Statistics Paper - 604, Operation Research -III

Subject Code No.: 2103000206020114

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ aqfS>epsR>¡
(2) Answer the following questions

(3) g^yNyZL$ue L$p¡ôL$ A“¡ Ap„L$X$pL$ue L$p¡ôL$ rh“„su’u Ap‘hpdp„ Aphi¡.
(3) Graph paper will be supplied on request.

(4) S>dZu bpSy> Ap‘¡gp A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡.
(4) Figures given to the right indicate the marks of the question.

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡ë¼$eyg¡V f“p¡ D‘ep¡N L$fu iL$pi¡.
(5)	 Non	programmable	scientific	calculator	is	allowed.

Q.-1  “uQ¡“p âñp¡“p DÑf Ap‘p¡.    (8) 
Answer the following questions.   

 (1) PERT “p k„v$c®dp„ Apiphpv$u kde kdÅhp¡. 
Explain optimistic time with reference to PERT.

 (2) CPM “y„ ‘yfy„ “pd S>Zphu s¡“p b¡ D‘ep¡N S>Zphp¡. 
State full name of CPM and also state its two uses.
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 (3) “uQ¡“u fds“p¡ DL¡$g d¡mhp¡.

               Player B

  

Player A

 B1 B2 B3 B4 B5

A1 10  4 2 9 1

A2 7 6 5 7 8

A3 3 5 4 4 9

A4 6 7 3 3 2
]

]

  Solve the following game.

                 Player B

  

Player A

 B1 B2 B3 B4 B5

A1 10  4 2 9 1

A2 7 6 5 7 8

A3 3 5 4 4 9

A4 6 7 3 3 2
]

]

 (4) “uQ¡“u $fds“¡ kyf¡M Apep¡S>““p âñ$“p ê‘dp„ gMp¡. 
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  Write the following game in the terms of linear programming problem. 

            B

  A 

1

7

2

8

8

3

3

4

6

R

T

SSSSSSSS

V

X

WWWWWWWW

Q-2 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.   (8) 
Attempt any one

  (i) kdÅhp¡ : 
 (1) r“fpiphpv$u kde 
 (2) î¡óW$ k„crhs kde

   Explain: 

 (i) Pessimistic Time 

 (ii) Most likely time.
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  (ii) kdÅhp¡ 
 (1) L$Vp¡L$V$u dpN® 
 (2) r“f‘¡n âhprlssp 
 Explain: 

 (i) Critical path 

	 (ii)	 Independent	float.

 (b) L$p¡B ‘Z A¡L$ âñ“p¡ DL¡$g d¡mhp¡.   (8) 
Attempt any one.

  (i) “uQ¡“u dprlsu A¡L$ L$pe®“u rhNs v$ip®h¡ R>¡. s¡ ‘f’u Åg ApL©$su v$p¡fp¡,  
 L$V$p¡L$V$u ‘p’ s¡“p kdeNpmp kp’¡ A“¡ Ly$g âhprlssp, dy¼s âhprlssp A“¡  
 r“f‘¡n âhprlssp d¡mhp¡.

L$pe® 1-2 2-3 2-4 2-5 3-5 4-5 5-6 6-7 6-8 7-8

kde Npmp¡ 3 3 7 9 5 0 6 4 13 10

   The following information is of a project. Draw network diagram  

 and find critical path, total float, free float and independent float.

Job 1-2 2-3 2-4 2-5 3-5 4-5 5-6 6-7 6-8 7-8

Duration 

time
3 3 7 9 5 0 6 4 13 10

  (ii) A¡L$ âp¡S>¡¼V$dp„ “uQ¡ dyS>b“p 8 L$pep®¡“p¡ kdph¡i ’pe R>¡. S>¡d“p kde“p  
3 A„v$pS> Ap‘hpdp„ Apìep R>¡.

 A„v$pÆs kde (qv$hkp¡dp„)

L$pe® Apiphpv$u î¡óW$ k„crhs r“fpiphpv$u
1-2 5 8 10

1-3 18 20 22

1-4 26 33 40

2-5 16 18 20

2-6 15 20 25

3-6 6 9 12

4-7 7 10 12

5-7 7 8 9

6-7 3 4 5

   (1) “¡V$hL®$ ApL©$rs v$p¡fp¡.

   (2) L$V$p¡L$V$u ‘|Z® dpN® ip¡^p¡.

   (3) âp¡S>¡L$V$ 41.5 qv$hkp¡dp„ ‘|fp¡ ’pe s¡“u k„cph“p ip¡^p¡.

   (4) 0.95 k„cph“p kp’¡ L¡$V$gp kde Npmpdp„ âp¡S>¡L$V$ ‘|fp¡ ’i¡?
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   Small project consist 8 jobs. Three expected times given in the 

following table.

 Estimated time (in week)

Job Optimistic Most likely pessimistic

1-2 5 8 10

1-3 18 20 22

1-4 26 33 40

2-5 16 18 20

2-6 15 20 25

3-6 6 9 12

4-7 7 10 12

5-7 7 8 9

6-7 3 4 5

   (i) Draw network diagram.

   (ii) Find critical path.

	 	 	 (iii)	 find	probability	that	project	will	complete	in	41.5	days.

   (iv) Find time interval that project will complete with  

  probability 0.95.

Q-3 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.   (6) 

Attempt any one.    

(i) lpf ‘Ý^rs“p k„v$c®dp„ ApNd“v$f A“¡ k¡hp v$f ep¡Áe Dv$plfZ krls  
 kdÅhp¡  
 Explain Arrival rate and service rate with respect to queue  

 discipline with proper illustration..

  (ii) lpf s„Ó“p k„v$c®dp„ N°plL$p¡“u hs®ÏL $rhi¡ krhõspf kdÅhp¡.  
 Explain in brief the behavior of customers with respect to queueing   

 theory.

 (b) L$p¡C ‘Z A¡L$“p¡ DL¡$g d¡mhp¡.    (6) 

Attempt any one.  

  (i) A¡L$ ‘pk‘p¡V$® Ap¡qak dp„ 10 rdr“V$dp„ A¡L$ N°plL$ Aph¡ R>¡ A“¡ kf¡fpi k¡hp“p¡  
 kde 15 rdr“V$ R>¡. sp¡

   (i) k¡hp ìeõs lp¡e s¡“u k„cph“p

   (ii) k¡hpdp„ N°plL¡$ rhsphhp¡ ‘X$sp¡ kf¡fpi kde

   (iii) lpf“u kf¡fpi g„bpC

   (iv) k¡hpdp„ kf¡fpi N°plL$p¡“u k„¿ep ip¡^p¡. 
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 At	passport	office	,	the	customer	arrives	at	10	minutes	and	average 

	 service	time	is	15	minutes,	then	find	

   (i) The probability that the system is busy.

   (ii) Average time a customer spends in a system,

   (iii) Average length of a queue,

   (iv) The average number of customers in the system.

  (ii) v$f¡L$ 12 rdr“V$¡ A¡L$ V²$¡“ epX®$dp„ Aph¡ R>¡. A“¡ k¡hp kde 35 rdr“V$ lp¡e sp¡ 
 (i) epX® r“[ó¾$e fl¡ s¡“u k„cph“p

   (ii) lpfdp„ kf¡fpi V²$¡“ “u k„¿ep

   (iii) epX®$ dp„ kf¡fpi V²$¡“ “u k„¿ep

   (iv) epX®$dp„ V²$¡“ A¡ rhsphhp¡ ‘X$sp¡ kf¡fpi kde ip¡^p¡.

   Train arrives at the yard every 12 minutes & service time is  

	 35	minutes	then	find	

   (i) probability that the yard, is idle.

   (ii) The average number of trains in a queue,

   (iii) The average number of trains in a yard,

   (iv) The average time a train spends in a yard.

Q-4 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.    (8) 
Attempt any one.    

(i) fds“p k„v$c®dp„ s¡“p dy¿e rkÝ^p„sp¡ Dv$plfZ krls kdÅhp¡  
 Explain principles of game theory with proper illustration.

  (ii) b¡ ìe[¼s“u i|Þe kfhpmp“u fdsdp„ BóV$sd ìeyl kp’¡ rdî ìeyl lp¡e A“¡  
 A “p¡ hmsf î¡rZL$

            B

   A 
a

a

a

a

11

21

12

22

= G  lp¡e sp¡ kprbs L$fp¡ L¡$

   (i) P1 = (a22 - a21) + (a11 - a12)
(a22 - a21)

   (ii) P2 = 
(a22 - a21) + (a11 - a12)

(a11- a12)

   (iii) V = 
(a22 + a11)  - (a21 + a12)

a11 a22 - a21 a12  
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   For any two person zero sum game where optimal strategy are not  

 pure strategy and for A's pay off matrix 

           B

   A 
a

a

a

a

11

21

12

22

= G  then prove that

   (i) P1 = (a22 - a21) + (a11 - a12)
(a22 - a21)

   (ii) P2 = 
(a22 - a21) + (a11 - a12)

(a11- a12)

   (iii) V = 
(a22 + a11)  - (a21 + a12)

a11 a22 - a21 a12

 (b) L$p¡C ‘Z A¡L$“p¡ DL¡$g d¡mhp¡.    (6) 

Attempt any one.

  (i) “uQ¡ Ap‘¡gu fds“p¡ L$np“¡ (2 × 2) fdsdp„ a¡fhhp dpV$¡“u âcprhssp“p  
 rkÝ^p„s“p¡ D‘ep¡N L$fu fds“p¡ DL¡$g d¡mhp¡

                       B

A

 

 B1 B2 B3 B4 B5 B6

A1 4 2 0 2 1 1

A2 4 3 1 3 2 2

A3 4 3 7 -5 3 2

A4 4 3 4 -1 2 2

A5 4 3 3 -7 2 2

[[
   Use dominance principle rule to reduce the size of the following  

	 game	to	(2X2)	game	and	hence	find	the	optimal	strategies	and	 

 value of the game. 

                      B

A

 

 B1 B2 B3 B4 B5 B6

A1 4 2 0 2 1 1

A2 4 3 1 3 2 2

A3 4 3 7 -5 3 2

A4 4 3 4 -1 2 2

A5 4 3 3 -7 2 2

[[
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  (ii) “uQ¡“u fds“p¡ DL¡$g Apg¡M“u fus¡ d¡mhp¡.

   

 B1 B2 B3 B4 B5 

A1 4 2 1 7 3 

A2 2 7 8 1 5
[[

   Solve the following game graphically.

   

 B1 B2 B3 B4 B5 

A1 4 2 1 7 3 

A2 2 7 8 1 5
[[


