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1. (@) stalcds A2l Gualol datdl [afag H3ddl A oeudl. siuléts AL
HideAl G5a Hiedl A sidug aglal. 7

22l
sulcs Al AHR AL B3 U2 s1ulats AL [Alde dotssiol AH%Cl.

(b) (i) swalcts Al WAl ol vl 2l qHAnAl 4
(i) Hl3a oilaal-l Al il
(€) (i) swulcts Al WS Gyl el 3

(i) slalcts AAAL Hgeld dx-l Aqd qaer adllsel s
(i) &s4l uMondl : sialcs Alaul dsuHs Hida

2. (@) Big-Mugla-l Gualol 531 Y-dy w3l Haal. 7
Z= 9x1 + 10x2
X, + 2x2 > 25,
4x, + 3X, = 24,
3x1 + 2x2 > 60,
X1, Xy 2 0,
AN
A QgAAasRAL AL HLE SredH B3d Hadl
2 wliazenq \
Beo yasi
ES N P Q R S
01 6 5 1 3 100
02 4 8 7 2 125
03 6 3 9 3 75
¥3kwa | 70 90 80 60
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(b) AR slwalser 2 uin Wwse Hie [HyEd sl 9. 835 si-alsexd wwse Yyl
S2UHL ALl AR (D) A 9 dl 2L AL Ul Sredd [Hyfd-l Bid

(©)

XX-131

Hadl.
w52
‘Jl ‘]2 ‘]3 ‘]4 ‘]5
Kils 4 6 3 1
s | Ky 14 3 2 3 2
Ksle 4 3 2 1
Keyl2 3 2 3 3
YL
Rivdal Jld G4 Haal.
Max Z = 3%, + 5X, + 5X4

wleolel : 2%, +3x, <8,
2%, + 5x5 < 10,
3X; + 2X, + 4x5 < 15,
X1, X 20

(i) Rvdaddl Aani geud 2 auud Axedl.

(i) Adl3u e, 1dl3 v ez, Adl3u a2s Axedl.

(i) AsraeRAl AHL ML WRlMs Yooyd ww Biadl 2ldl weudl.

Al HUAAL Bie Haal :

(i) viadl B

_B1 B, B, 54_

Al 1 0 2 =2

. Al 1 2 0 2

wasdl A

A, 2 0 2 -2
A, _-2 2 -2 1_

2

4



(ii) valfl B

W X Y Z
Pl -6 2 0 19

walA Q| 4 4 3 5
R| -5 -3 -1-6
2AYdl

(8) UM Aot X 2 sl Y UR 8 sl sAUML v 9 g5 51 £s ds U Aldldl
AHY sELSHL A ¢

sil 1 2 3 4 5 6 7 8
dAd X UR UM : 14 5 4 11 6 9 10 8
A Y U UMY 10 8 7 9 8 6 2 5
SIML WA Sl SedM $M, A Yridd AHY Vi 825 Astel AARLAAL UMY
a4l
(b) &Ml uHAAl (1 d AR) : 4

(i) uawy (g

(i) W™d 2 [galsd g4 dlot
(ili) ¥l

(iv) A5 Rugid

(V) d9dR

© () 2 viadl Adl aadR Als a;eld dlviadl Bl andz sl 9. 3
(i) sHdll H3al %eudl.
(i) =8l Aol U n S WA sl M-l aRdl dvil.

4. (@) s wWse sl 2ol wledl 2 2uudl ¢ 7
e AMU
s auuatel 2y AMfad il
1-2 2 2 14
1-3 2 8 14
1-4 4 4 16
2-5 2 2 2
3-5 4 10 28
4-6 4 10 16
5-6 6 12 30
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(i) WPs2 He ue -eas susla el

(i) AW AL AMU $dl 3 28U HISL UIBse YR A drdl AHLadL
Q.
(i) AW AHU AHA $dl 3 veaU3UL Adell Ulwse YL A d-l Aedial
Q.
DL
(@) Al sulsdl uell EST, EFT, LFT A+ LST 24l salsdlyel ol s A4y

N

Ml slord uMa-l Heedl salsdlysl Ml altd s :

ugln 1-2 1-3 1-4 23 26 35 3-6 45 56 6-7 7-8
AW, (M) 16 14 6 12 16 12 8 24 0 12 16
(b) 2H d AL el 2L 4

(i) s ue useul URd AHA 16 WA 2 UHIRLA (@4 4 A 9. A%
AciUd AHY 15 HRA 9. 2 Guedl vhualel AHY 2 [HRle]l A1y
QUL

(i) eas usld elall RuHl el

(iii) 215 ué uiwseul salsdlyel |l 19 w4 [QAAt 9 HA 9 19 HAHL
Uigse Yl wd d-dl dciadl bl 0.95 Aciadl Al S2dl AHALUOUHI
Uigse ul U9l ?

(€) HHendl: 3
(i) o-uadl sid
(i)  walsdi-l usiR
(iii)) v e

5. slSuBl ud Quil 14
(1)  ulRdeAAL U Yol A Ut dily saldl asiu. qaneddl sl
(2)  stulcds Agla M2 Arlicts 2 AR H3aHl dslad @il
(3) Hlde vied g ?
(4)  sleis Al @uval 20Ul 2 d-AL 6L Gualell essull.
(5) UL BUUL : ASY B34
(6) l2as yassRIMl 210 Ll 2 wiegor al-ll Td uxemal.
(7) PERT, 43 U gudl.
(8) nRMd G3a.
9) Ryl axa-L B3a-dl uglatl asual.
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1. (a) State the different types of models use in OR. Explain briefly the general methods
for solving these operation research models. 7

OR
Discuss the various phases in solving an operation research problem.

(b) (i) Give any two definitions of operation research and explain them. 4
(i) Describe the advantages of model building.

() (i) Write application of operation research in marketing. 3
(i)  Write OR model’s classification based on Lem’s Time Reference.
(iii) Explain briefly Scientific Model in OR.

2. (@) Find the minimum cost of the following constrain by Big-M method : 7
Z =9x, +10x,

X, + 2x2 > 25,
4x1 + 3x2 > 24,

3x1 + 2x2 > 60,

X1, X 20
OR
Solve the following transportation problem for the optimum cost
Origin Destination Supply
P Q R S
01 6 5 1 3 100
02 4 8 7 2 125
O3 6 3 9 3 75
Demand | 70 90 80 60
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(b) Consider a problem of assigning four contractors and five projects. The time
(years) requires to complete the task is given below. Find the optimum assignment

schedule contractors 4
Projects
N N T A
Kils 4 6 3 1
Work | Ko | 4 3 2 3 2
Ksl6 4 3 2 1
Kel2 3 2 3 3
OR
Solve by simplex method
Max Z = 3%, + 5X, + 5Xg
Constrains  2x; + 3x, <8,
2%, + 5x53 <10,
3X; + 2X, + 4x5 < 15,
X1y X5 20
() (i) Explainthe concept of Slack, surplus in the simplex method. 3

(i) Define Key column, Key row, Key element.

(iii) Define the different method to find Initial basic feasible solution in
transportation problem.

3. (a) Solve the following games : 7
Q) Player B
By BBy B,
A, 1 0 2 =2
A, 1 2 0 2
Player A
A, 2 0 2 =2
A, -2 2 -2 1
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(i) Player B
W X Y Z

Pl -6 2 0 19

Player A Q 4 4 3 5

R| -5 -3 -1-6

OR

(@) Eight jobs have to be processed on first machine X and then Y. The time taken by

each job on each machine is indicated below :

Job : 1 2 3 4 5 6 7 8
Timein Xmachine: 14 5 4 11 6 9 10 8
TimeinY machine: 10 8 7 9 8 6 2 5

Determine the optimum sequence, minimum elapsed time and float time for each

machine.

(b) Explain brief (any four) :
(i) Saddle point
(i) Game and two person zero sum game
(iii) Sequencing
(iv) Principal of dominance
(v) Pay off

(c) (i) If payoff matrix of player A is 3y then pay-off matrix of player B is

(i)  Write models of sequencing.
(iii) Write conditions of processing in n jobs through three machines.

4. (&) A project has the following data of activities :

Estimated Time
Activity  Optimistic  Most likely  Pessimistic

1-2 2 2 14
1-3 2 8 14
1-4 4 4 16
2-5 2 2 2
3-5 4 10 28
4-6 4 10 16
5-6 6 12 30

(i) Draw the pert network diagram.
XX-131 7
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(i)

What is the probability that the project will be completed 3 weeks later than
expected time ?

(iii) What is the probability that the project will be completed 3 weeks earlier than

expected time ?
OR

(@) For the following data find EST, EFT, LFT and LST for the activity schedule given
below. Also find critical path and project duration. Verify critical path with the
help of total float time.

Activity : 1-2 1-3 14 23 26 35 36 45 56 6-7 7-8
Time (months): 16 14 6 12 16 12 8 24 0 12 16

(b) Attempt any two :

(1)  One of the activities in a PERT project has an estimated average duration of
16 months a standard deviation of 4 months. The most likely estimate of this
activities is 15 months. What will be the optimistic and pessimistic time
estimates of this activity ?

(i)  Explain the rules for drawing network diagram.

(i) PERT calculation yields the critical path length of a project to be 19 months
with a variance of 9 months. What is the probability of its completion in 19
months ? Within how many months would you expect the project to be
completed with probability of 0.95 ?

(c) Explain:

(i) Dummy activity

(i)  Types of floats

(iii) Cost slope

5.  Attempt any seven :

(1) Transportation problem is special case of LPP. Justify.

(2) Explain the distinction between Descriptive and Prescriptive models.
(3) What is Model ?

(4) Define operation research and its two uses.

(5) Define Infeasible Solution.

(6) Explain the concept of forward and backward pass method in network analysis.
(7) Define full name of PERT.
(8) Define unbounded solution.

(9) Define methods for solving of Assignment problem.
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