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XX–2039 Seat No. ______

M. Com. (Part - II) Examination
April / May – 2003

Advanced Statistics : Paper - IV
(Operations Research)

(New Course)

Time : 3 Hours] [Total Marks : 100

Ëq[™t :Ëq[™t :
Ëq[™t :Ëq[™t :
Ëq[™t : (1)

ƒÄtƒÄt
ƒÄtƒÄt
ƒÄt «&™tu™t W¥th yt…tu

(2) Œhuf «&™™t „wý 
Ëh¾t Ëh¾t 
Ëh¾t Ëh¾t 
Ëh¾t Au.

11
11
1 (y) Ëwhu¾ ytÞtus™ yux÷u þwk ? Ëwhu¾ ytÞtus™™t Ët{tLÞ «&™™wk

88
88
8

„trýr‚f {tìzu÷ Œþtoðtu.

(ƒ) yuf ytiãtur„f …uZe yuf [esðM‚w™tk ƒu {tìzuÕË – {tìzu÷ A y™u {tìzu÷
1212
1212
12

B™wk Wí…tŒ™ fhu Au. Wí…tŒ™ «r¢Þt{tk ºtý ‚ƒ¬t Au – yuËuBç÷e,

…uErLxk„ y™u …heûtý. ‚u™u ËwËk„‚ {trn‚e ™e[u {wsƒ Au :

ðu[tý rfk{‚ðu[tý rfk{‚
ðu[tý rfk{‚ðu[tý rfk{‚
ðu[tý rfk{‚

        Œhuf yuf{ {txu sYhe f÷tftu        Œhuf yuf{ {txu sYhe f÷tftu
        Œhuf yuf{ {txu sYhe f÷tftu        Œhuf yuf{ {txu sYhe f÷tftu
        Œhuf yuf{ {txu sYhe f÷tftu

(yuf{ŒeX)(yuf{ŒeX)
(yuf{ŒeX)(yuf{ŒeX)
(yuf{ŒeX)

yuËuBç÷eyuËuBç÷e
yuËuBç÷eyuËuBç÷e
yuËuBç÷e

…uErLxk„…uErLxk„
…uErLxk„…uErLxk„
…uErLxk„

…heûtý…heûtý
…heûtý…heûtý
…heûtý

{tìzu÷ A  Y. 50 1.0 0.2 0.0

{tìzu÷ B Y. 80 1.5 0.2 0.1

Œhuf yXðtrzÞu «tÃÞ fw÷ f÷tftu 600 100 30

yt {trn‚e™u ytÄthu, Ëwhu¾ ytÞtus™™t yt «&™™wk „trýr‚f {tìzu÷ h[tu.

yÚtðtyÚtðt
yÚtðtyÚtðt
yÚtðt

11
11
1 (y)

2 3 60

4 3 96

0

1 2

1 2

1 2

x x

x x

x x

+ ≤
+ ≤

≥,

1212
1212
12

yu þh‚tu™u ytÄe™ Z x x= +40 351 2™u {n¥t{ ƒ™tðtu.



(ƒ) îLî «&™ yux÷u þwk ? W…h (y){tk yt…u÷t «&™™tu îLî «&™ {u¤ðtu.
88
88
8

22
22
2 (y) ðtn™ÔÞðnth™tu «&™ yux÷u þwk ? ‚u™wk „trýr‚f {tìzu÷ Œþtoðtu.

88
88
8

(ƒ) ™e[u™t ðtn™ÔÞðnth™t «&™™tu Rü Wfu÷ {u¤ðtu :
1212
1212
12

    Vuõxhe    Vuõxhe
    Vuõxhe    Vuõxhe
    Vuõxhe

ftuXthtuftuXthtu
ftuXthtuftuXthtu
ftuXthtu 1 2 3 4

«trÃ‚«trÃ‚
«trÃ‚«trÃ‚
«trÃ‚

1 10 8 11 7 20

2 9 12 14 6 40

3 8 9 12 10 35

sYrhÞt‚sYrhÞt‚
sYrhÞt‚sYrhÞt‚
sYrhÞt‚ 16 18 31 30 95

yÚtðtyÚtðt
yÚtðtyÚtðt
yÚtðt

22
22
2 (y) ftÞo ðnU[ýe™tu - Vt¤ðýe™tu «&™ yux÷u þwk ? ‚u™wk „trýr‚f {tìzu÷ Œþtoðtu.

88
88
8

(ƒ) ™e[u™t ftÞoðnU[ýe - Vt¤ðýe (Work Assignment)) «&™™tu Rü
1212
1212
12

Wfu÷ {u¤ðtu :

ÞkºttuÞkºttu
ÞkºttuÞkºttu
Þkºttu

X Y Z

P 17 25 31

ftÞtuoftÞtuo
ftÞtuoftÞtuo
ftÞtuo Q 10 25 16

R 12 14 11

33
33
3 (y) …qýtOf Ëwhu¾ ytÞtus™ yux÷u þwk ? ‚u™e W…Þtur„‚t Ë{òðtu.

1010
1010
10

(ƒ) ¢r{f‚t (sequencing)™t «&™™u ËkÂûtÃ‚{tk Ë{òðtu y™u ‚u™t
1010

1010
10

W…Þtu„tu ÷¾tu.

yÚtðtyÚtðt
yÚtðtyÚtðt
yÚtðt
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33
33
3 (y) sÚÚtt r™Þkºtý …Ør‚™wk EOQ {tìzu÷ rðM‚hÚte ðýoðtu.

1010
1010
10

(ƒ) yuf fk…™e ‘…uE™ ƒt{’™e 10,000 þeþeytu™wk Œh ð»tuo ðu[tý fhu Au.
1010
1010
10

yuf ƒtìx÷ (þeþe)™tu Wí…tŒ™ ¾[o Y. 2 Au y™u yuf ytìzoh {qfðt™tu

¾[o Y. 100 Au. yuf þeþe™tu r™¼tð ¾[o 30 …iËt Au. ‚tu Rü ðhŒe

(Order) sÚÚttu {u¤ðtu y™u LÞq™‚{ fw÷ ¾[o {u¤ðtu.

44
44
4 (y)

M M| | : ( | )1 ∞ FIFO
 {txu nth™e Ëhuhtþ ÷kƒtE y™u „útnfu

66
66
6

Ë{„ú …Ør‚{tk „t¤ðt™tu Ëhuhtþ Ë{Þ yu ƒL™u™tk Ëqºttu ÷¾tu.

(ƒ) yuf ƒìLf{tk …iËt W…tzðt {txu ƒu ftWLxhtu W…h „útnftu™wk yt„{™
1414
1414
14

…tìÞË™ Zƒu y™u Ëuðt rð‚hý ½t‚tkfeÞ Zƒu ÚttÞ Au. ƒL™u ftWLxhtu …h

„útnfŒeX Ëuðt™tu Ëhuhtþ Ë{Þ 6 r{r™x™tu Au. …nu÷t ftWLxh W…h

Œh f÷tfu Ëhuhtþ …tk[ „útnftu y™u ƒeò ftWLxh W…h Œh f÷tfu Ëhuhtþ

ytX „útnftu ytðu Au. ‚tu :

(1) Œhuf ftWLxh W…h™tu «‚eûtt Ë{Þ þtuÄtu.

(2) ƒL™u ftWLxh W…h™wk ft{, Œhuf ftWLxh W…tze þf‚wk ntuÞ ‚tu

Ëhuhtþ «‚eûtt Ë{Þ fux÷tu Útþu ?

yÚtðtyÚtðt
yÚtðtyÚtðt
yÚtðt

44
44
4 (y) ‘…÷tÛÞ rƒkŒw’ (saddle point) y™u r{© ÔÞqnh[™t (mix

1010
1010
10

strategies), WŒtnhý yt…e Ë{òðtu.

(ƒ) ™e[u™e h{‚™tu Rü Wfu÷ {u¤ðtu :
1010
1010
10

              h{‚ðeh               h{‚ðeh 
              h{‚ðeh               h{‚ðeh 
              h{‚ðeh B

I II III

1 6 –1 5

h{‚ðeh h{‚ðeh 
h{‚ðeh h{‚ðeh 
h{‚ðeh A 2 3 4 0

3 2 3 4
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55
55
5 (y) PERT yux÷u þwk ? ‚u™t W…Þtu„tu sýtðtu. ‚u™t ºtý Ë{Þ yt„ýftu

88
88
8

rð»tu ÷¾tu.

(ƒ) ™e[u™t «tusuõx yk„u™e {trn‚e™u ytÄthu ò÷tf]r‚ (network)™e
1212
1212
12

h[™t fhtu. fxtufxe…Út þtuÄtu. Œhuf ftÞo {txu fw÷ Float þtuÄtu :

ftÞoftÞo
ftÞoftÞo
ftÞo

Ë{Þ ({tË{tk)Ë{Þ ({tË{tk)
Ë{Þ ({tË{tk)Ë{Þ ({tË{tk)
Ë{Þ ({tË{tk)

ftÞoftÞo
ftÞoftÞo
ftÞo

Ë{Þ ({tË{tk)Ë{Þ ({tË{tk)
Ë{Þ ({tË{tk)Ë{Þ ({tË{tk)
Ë{Þ ({tË{tk)

1–2 2 3–7 5

1–3 2 4–6 3

1–4 1 5–8 1

2–5 4 6–9 5

3–6 8 7–8 4

8–9 3

yÚtðtyÚtðt
yÚtðtyÚtðt
yÚtðt

55
55
5 xqkf ™tUÄ ÷¾tu : („{u ‚u 

ºtýºtý
ºtýºtý
ºtý)

2020
2020
20

(1) …w™:MÚtt…™™tu «&™

(2) …w™htðŠ‚‚ rËBÃ÷uût …Ør‚

(3) rî½t‚e ytÞtus™™e Ë{MÞt

(4) ftÞtoí{f ËkþtuÄ™™t W…Þtu„tu

(5) õÞq rþM‚ (Queue Discipline).

ENGLISH VERSION

Instructions : (1) Attempt all questions.

(2) They carry equal marks.

1 (a) What is Linear Programming Problem ? State the 8

mathematical model of a generalised linear

programming problem.
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(b) An industrial firm engaged in producing two models 12

of a product – model A and model B ; performs only

three operations – assembly, painting and testing.

The relevant data are as follows :

 Unit sale Hours required for

Price each unit

Assembly Painting Testing

Model A  Rs. 50 1.0 0.2 0.0

Model B Rs. 80 1.5 0.2 0.1

Total number of hours 600 100 30

available each week

Formulate a linear programming problem on the

basis of this information.

OR

1 (a) Maximize  Z x x= +40 351 2 12

Subject to

2 3 60

4 3 96

0

1 2

1 2

1 2

x x

x x

x x

+ ≤
+ ≤

≥,

(b) What is dual problem ? Obtain dual of the above 8

problem given in 1(a).

2 (a) What is transportation problem ? State its 8

mathematical model.
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(b) Obtain an optimum solution to the following 12

transportation problem :

    Factory

Warehouse 1 2 3 4 Availability

1 10 8 11 7 20

2 9 12 14 6 40

3 8 9 12 10 35

Requirement 16 18 31 30 95

OR

2 (a) What is assignment problem ? State its mathematical 8

model.

(b) Obtain an optimum solution to the following 12

assignment problem :

Machines

X Y Z

P 17 25 31

Jobs Q 10 25 16

R 12 14 11

3 (a) What is integer linear programming problem ? 10

Explain its usefulness.

(b) Explain in brief the sequencing problem. Write its uses. 10

OR

3 (a) Describe at length the EOQ inventory model. 10

(b) A company sells 10,000 bottles of 'Pain Balm'. The 10

cost of production of one bottle is Rs. 2. The ordering

cost is Rs. 100. The inventory holding cost of one bottle

is 30 paise. Obtain Economic Order Quantity and

minimum total cost.
XX–2039] 6 [Contd....



4 (a) Write the formulas for 'The average queue length' 6

and 'Average customer waiting time in the system',

for M M| | : ( | )1 ∞ FIFO .

(b) In a bank, there are 2 counters for withdrawals. 14

Customers arrive in a Poisson fashion and the services

follow exponential pattern. The average service time for

both the counters is 6 minutes per customer. At the first

counter, 5 customers arrive every hour on an average

and at the second counter 8 customers arrive every hour

on an average :

(1) Find average waiting time for each counter

(2) If one counter handles the work for both

the counters, what is average waiting time ?

OR

4 (a) Explain 'Saddle Point' and 'Mix Strategies' giving 10

illustrations.

(b) Obtain optimum solution of following game : 10

            Player B

I II III

1 6 –1 5

Player A 2 3 4 0

3 2 3 4

5 (a) What is PERT ? Write its uses. Write about its three 8

time estimates.

XX–2039] 7 [Contd....



(b) Construct the network on the basis of following 12

information about a project. Find critical path. Find

total float for each activity :

Activity
Time

Activity
Time

(Months) (Months)

1–2 2 3–7 5

1–3 2 4–6 3

1–4 1 5–8 1

2–5 4 6–9 5

3–6 8 7–8 4

8–9 3

OR

5 Write short notes : (any three) 20

(1) Replacement Problem

(2) Revised Simplex Method

(3) Quadratic Programming Problem

(4) Uses of Operation Research

(5) Queue Discipline

__________________
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