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Answer questions in all, taking 

question from each Unit. Question 

is .

1. (a) What do you mean by linear program-

ming problem? Give an example.

(b) Define basic solution. When does it be-

come degenerate?

(c) State the fundamental theorem of duality.
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4. What is the problem of queuing theory? De-

scribe characteristics of M/M/1 model. Obtain

the expression for waiting time distribution.

M/M/1 

5. An airline organization has one reservation

clerk on duty in its local branch at any given

time. The clerk handles information regarding

passenger reservation and flight timings. As-

sume that the number of customers arriving

during any given period is Poisson distribution

with an arrival rate eight per hour and that the

ØelÙeskeâ FkeâeF& mes ØeMve uesles ngS, kegâue ØeMveeW kesâ
Gòej oerefpeS~ ØeMve nw~

jwefKekeâ Øe›eâceve mecemÙee mes Deehe keäÙee mecePeles nQ? Skeâ
GoenjCe oerefpeÙes~

DeeOeejYetle nue keäÙee nw? Ùen [erpesvejsš keâye neslee nw?

ÉwleJeeo keâe ceewefuekeâ efmeæevle yeleeFS~

ÙeeleeÙeele mecemÙee keäÙee nw? Skeâ keâcheveer kesâ heeme leerve JesÙejneTme
leLee heeBÛe YeC[ej , nQ~

Jemleg keâe r JesÙejneTme hej GheueyOelee 
 SJeb efJeefYeVe YeC[ejeW hej ceeBie 

nw~ Skeâ Jemleg keâes JesÙejneTme
mes YeC[ej lekeâ ues peeves keâer ojW efvecve nQ~ meeceeve keâes Yespeves kesâ
F°lece lejerkesâ keâes efvekeâeefueÙes efpememes meeceeve keâes efJeefYeVe YeC[ejeW
lekeâ Yespeves keâe KeÛe& vÙetvelece nes mekesâ~
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JeefCe&le keâerefpeÙes~ Øeleer#ee meceÙe yebšve keâe JÙebpekeâ efvekeâeefueÙes~
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(d) What do you mean by slack and surplus

variables?

(e) Explain queue length, waiting time in a

queue and waiting time in system of

queueing system.

(f) What is a assignment problem? Give its

mathematical formulation.

(g) Define critical activity and critical path.

(h) Explain pessimistic time, optimistic time

and most likely time used in PERT.

(i) What is the problem of job sequencing?

(j) What do you mean by economic order

quantity (EOQ)?

2. Solve the following linear programming prob-

lem by Simplex Method :
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3. What is transportation problem? A company

has three warehouses W
1
, W

2
, W

3
 and five

stores S
1
, S

2
, S

3
, S

4
 and S

5
. The availability of

a given commodity at the warehouses is W
1
 :

4; W
2
 : 8; W

3
 : 9. The demand at five stores

are S
1
 : 3, S

2
 : 3; S

3
 : 4; S

4
 : 5 and S

5
 : 6.

The cost of shipping one unit of commodity

from warehouse W
i
 to store S

j
 are as follows.

Find an optimum shipping schedule which mini-

mize the total shipping cost.

efMeefLeue SJeb Deefleefjòeâ ÛejeW mes Deehe keäÙee mecePeles nQ?

keâleej ØeCeeueer kesâ keâleej keâer uecyeeF&, keâleej ceWs Øeleer#ee

meceÙe leLee keâleej ØeCeeueer ceW Øeleer#ee meceÙe keâes mecePeeFS~

efveÙeleve mecemÙee keäÙee nw? Fmekeâe ieefCeleerÙe met$eerkeâjCe

oerefpeÙes~
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heš& ceW ØeÙegòeâ nesves Jeeues efvejeMeepevekeâ meceÙe, DeeMeeJeeoer

meceÙe leLee Deefle mecYeeefJele meceÙe keâes mecePeeFS~

keâeÙeeX kesâ ›eâceerkeâjCe keâer mecemÙee keäÙee nw?

DeLe& ›eâce heefjceeCe mes Deehe keäÙee mecePeles nQ?

efvecveefueefKele jwe fKekeâ Øe›eâceve mecemÙee keâes efmecheueskeäme efJeefOe
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reservation clerk can serve a customer in six

minutes on an average with an exponentially

distributed service time.

(i) What is the probability that the system is

busy?

(ii) What is the average time spend in the

system?

(iii) What is the average length of the queue

and what is the number for customers in

the system?

(i)

(ii)

(iii)

6. (a) Describe different components of network

diagram. Explain briefly the rules of net-

work construction.

optimum time T?
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9. What is the problem of dynamic programming?

State Bellman's Optimality principle. Use dynamic

programming problem to find the value of :
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Skeâ nJeeF& mebie"ve keâer mLeeveerÙe MeeKee ceW efkeâmeer efoÙes ieÙes meceÙe
hej Skeâ efueefhekeâ keâeÙe& hej neslee nw~ efueefhekeâ Ùee$eer Deej#eCe SJeb
GÌ[eve meceÙe keâer metÛeveeDeeW keâe keâeÙe& keâjlee     efkeâmeer efoÙes ieÙes
meceÙe ceW Deeves Jeeues «eenkeâeW keâer mebKÙee, peyeefkeâ Deeves keâer oj 8
Øeefle Iebše nes, keâes hJee@Ùemeeb yebšve ceeveles ngÙes efueefhekeâ Skeâ «eenkeâ
keâer Deewmeleve 6 efceveš ceW mesJee keâj mekeâlee nw~ meefJe&me keâe yebšve
SkeämeheesvesefvMeÙeue nes lees :

ØeCeeueer kesâ JÙeJemle nesves keâer ØeeefÙekeâlee keäÙee nw?
ØeCeeueer ceW Skeâ «eenkeâ keâe KeÛe& keâjves keâe Deewmele meceÙe
keäÙee nw?
keâleej keâer Deewmele uecyeeF& leLee keâleej ceW «eenkeâeW keâer
mebKÙee keäÙee nw?

Skeâ keâejKeeves ceW 6 keâeÙeeX keâes mecheVe keâjevee nw~ Fve keâeÙeeX keâes
leLee ceMeerveeW hej ›eâce ceW efkeâÙee peevee nw~ oesveeW ceMeerveeW

hej ueieves Jeeuee meceÙe ØelÙeskeâ ceMeerveeW kesâ efueÙes efoÙee ngDee nw~
Deehekeâes keâeÙeeX keâes mecheVe keâjves kesâ efueÙes keâeÙeeX kesâ ›eâce keâes Fme
YeeBefle leÙe keâjvee nw efkeâ kegâue ueieves Jeeuee meceÙe keâce mes keâce
nes~ Ùen vÙetvelece meceÙe keäÙee nesiee?
keâeÙe&
ceMeerve 
ceMeerve

ieefle Øe›eâceve mecemÙee keäÙee nw? yesuecewve kesâ F°lecedkeâjCe efmeæevle
keâes yeleeFS~ ieefle Øe›eâceve mecemÙee keâe ØeÙeesie keâjles ngÙes efvecveefueefKele
keâe ceeve efvekeâeefueÙes :

cenòece keâerefpeÙes :
peyeefkeâ :
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vesšJeke&â efÛe$e kesâ efJeefYeVe DeJeÙeJeeW keâes JeefCe&le keâerefp eÙes~
vesšJeke&â efÛe$e keâes yeveeves ceW ØeÙeesie nesves Jeeues efveÙeceeW keâes
meb#eshe ceW yeleeFS~

Skeâ Øeespeskeäš kesâ keâeÙeeX ceW efvecve

mecyevOe nw~ kesâ ceeves efkeâ Meg¤ veneR nes

mekeâles peye lekeâ keâeÙe& hetje veneR nes peelee leLee 

kesâ ceeves nQ efkeâ keâeÙe& leye lekeâ veneR Meg¤ nes

mekeâlee peye lekeâ keâeÙe& Deewj hetjs veneR nes peeles) :

vesšJeke&â efÛe$e keâer bmebjÛevee keâerefpeÙes~

Skeâ Ùeespevee metÛeer kesâ efvecve ue#eCe nQ :

(keâeÙe&) (meceÙe)

Fme Ùeespevee keâe vesšJeke&â efÛe$e yeveeFS~

›eâeefvlekeâ heLe SJeb kegâue Ùeespevee meceÙe efvekeâeefueÙes~

(b) A project consists of a series of tasks

labelled A, B, ....., H, I with the following

relationship (W < X, Y means X and Y can

not start until W is completed ; X, Y < W

means W can not start until both X and Y

completed) :

A < D, E; B, D < F; C < G; B, G < H; F,

G < I.

Construct the network diagram.

A, B, ..... , H, I 

(W < X, Y X,Y 

W X,

Y < W W 

X Y 

A < D, E; B, D < F; C < G; B, G < H; F,

G < I)

7. A project schedule has the following charac-

teristics :

Activity Duration

1-2 3

1-4 2

1-5 2

2-3 4

4-7 4

4-6 7

5-6 4

3-8 2

7-8 5

6-9 6

8-9 3

(i) Draw an arrow diagram for this project.

(ii) Calculate critical path and total project

duration.

8. In a factory there are six jobs to be performed

each of which should go through two machines

A and B in the order AB. The processing tim-

ings (in hour) for the jobs on two machines

are given. You are required to determine the

sequence for performing the job that could

minimize the total elapsed time T. What is the

(6) (7)
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