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Time : 3 Hours]

gadi: (1) wxell euy suldd »is vl sald .
(2) ALg 2ARlAEA ARl ge €.
(3) %32 %uldl ALSUUR HUAL.

1. (a) <2l yrv 20l aHal 21dv-l Id G5 Haal.
Z =20x + 10y L 1Al 22cld 24l YA -l

x+2y<40,3x +y>30,4x+3y>60,x,y>0

Yl

Z =80x + 120y - 1Al 2=dl 213 20dvil Jd HedH et-al.
x+ty<9,x>2,y2>3,20x+ 50y <360, x,y > 0.

(b)  A3uL uAly Al AxRAL, oUlRidls a3y aglal.

2
YRuL AL GUAIDLL il

(C) AUVAUL UL
(1) &qaall ([ady
(2)  Yut Huleltl

(3) G4
2. (a) ARl A HagrAl aHAL die el fld G3a Haal.
wla 2
D, D, D; D, Dy Dg| wyagl
O/ l10 13 10 7 10 11| 7
Ggma O,/ 8 4 8 8 6 6| 8
R”MA O, 7 6 10 12 4 12| 3
O, 7 9 12 3 11| 10
HioL 5 5 7 3 5 3| 28
2l
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(@) -2l ag AagR-Al xRl dldiardl Id B3a Hadal.
IRIESTE]

I I 1 IV V VI| yas

Al1l 10 12 12 9 14| 30

Ggma B[ 12 11 11 13 12 9 | 40

R™UMA C[12 14 13 11 13 10| 60

D13 11 10 10 9 11| 50

HidL 50 20 30 40 30 10| 180
(b)  aAle HABIRAL AL G5 M-l Yty ARllsl d aglal. 4

x4l
e gl AxLg dulbidls a3u aslal.
(c) &5H avil @ dlerd Adi{l uH2L. 3
3. (a) WA sl AL e uin alavl o, oasiadl sledl uefl gel-gel dlduin
AEL-%EL Sl Sl HIS ARldL AHA (SALSHD) U 9. % 1A Yol . 7
3

I I I IV V
25 7 16 10 11
s s 12 27 25
14 18 14 17 14
A9 11 81 13 9
s 16 18 11 11 11

—_

£

2222

4 AHY YA o d Ad Fyld s

x4l
54 5L e o d Fld AL Fyla-dl 2wl Gia Haal.
81 T
D, D, D; D,
O, | 4 5 12 10
O, 6 8 9 10
O3] 6 7 7 8
O, 5 7 9 9
(b) [yl xR, oudidls 2a3u qgldl. 4
24l
Myl aHaiL G3a Hizll dalluq ugla asldl.
(c) [FYBa-dl ax uz &5l i avil. 3
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4. (a) <Nl uglaziiel »uua andz Aells M2 v e sl s 7
() o4y [gid
(i) oL-oL> Rigid
(iii) arad-l Rgid
sl
WU TATA, A, A, A,
S, 5 10 10 20 15
S, [10 -5 -5 -5 10
Sy | 5 10 15 10 10
UL
w5 AHALs AR ST Hadd 0dls-l Histd, Aeiadl [adrer A yae ©.
Hiol 1 2 3 4
AL 03 04 02 0.1
AUl udls Asa-dl usdx Buda T 59, d-dl daw BHd T 7 9. audadd sd
T3dvl ud sUHl 2adl el dl del amdlsdl dedl asal wiledl Ad¢ 2
(b) AL UL : 4
i s
(i) ®e-ll
(i) andz Aells
(iv) EWV
UL
(Mol Rigid Hiedl sifdadl Rigid amenal.
(c) elldadl Rugia-dl deeddl -l andz siells M2 s Ae 455l 52U (0= 0.4) 3
CEL) sul
A A, Ay A
Sy 6 3 10 =2
S, |2 4 5 8
S, 7 -1 3 6
5. YL Yol SR 14
(1) vt 2ol AL vl Jld G5a Haaal Hie aHlseiul adl-l ival
ayHi ay, eldl S
(a) 2 (b) 3
(c) 4 a 5
2) s A4 AW H1ad [@8d 5 B+ e ot-lddld 8l d- 58 €.
(a) Hulel (b) Sqaal [[ay
(c) G3a (d)  ww G4
(3) 2L USL sul Yot 2l AL G5e ¢l ud ?
(@ 3,4 ®) 3,9
() (3,4 @ G4
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SIBETIE Y Qi A8 Rl AL G3adl Fa .

(@) YAdH ARl d (b) e velsdl Id

(c) dla-dl isiwd d (d) ol ugla

5 Geuld 2l d2l 4 wiltdRat g1ddl agaasidl AL At
B3d 1Al

(@ 8 (® 9

(c) 10 (d 11

yeid ARsl Tl A8l vl (0,, D), (O, Dy) dall (05, D) Hi AHIAL it
w2l 9. sl s1aell s2al Hie vl uie 529 S,

(@) (0,,D,) (b) (O, Dy)

(c) (03,D) (d 2 d

(Y3l amaL | A1, 9.

(@) IRl AUl > AL AvUl

(b) &Il AvUlL <AL Avul

(c) IRl AvulL =L Avul

(d) &Rl AvuL <> L Avul

Ryl ax0l i ML @R 2§ Ml det |l [HYd 2uvasi sud dl

(@ 0 (b) 1

() 2 (d)
[yl axaml 25 Gl e ULlcRailA 22l 12 Alsoam
219 €.
(a) s (b) o
(c) =l (d) M deal

i vlgnalel 2HH €.
(a) A>-Y> (b) An-ay
(c) drata-tl Rgid (d)  Sldaql Rigid

Ug Ml oel-oel dedl il AHLA AMLAAL 2UAUHL 20d 9.
(a) A>-AY> (b) An-ay
(c) Al d) eild
el Rigiai 2nauael 2102018 o Al BHd-Al [@dR ely .
(a) -1<x<1 (b) 0<x<1
(c) -1<x<0 (d) o>1
A-AY [ 9.
(a) el (b)  [ARlaael
(c) arRdadlel (d) 2 sl 23y &l
aldrdl ugladi »isMi-l siasll we vl uwiedll s2a dsldd-
LML Al 2H1d 9.
(a) ~yidd (b) HedH
(c) A (d) w3y Al
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Seat No. :

TB-113

April-2013
B.A. (Sem.-1V)
Statistical Methods (EC-1-212)

(Operations Research)
Time : 3 Hours] [Max. Marks : 70

Instructions : (1) Figures on right indicate marks.
(2) Simple calculator is allowed.
(3) Graphs will be provided on demand.

1. (a) Use the graphical method to solve the following LP problem : 7
Minimize Z=20x+ 10y
Subject to the constraints
x+2y <40
3x +y=>30
4x + 3y > 60
x,y=20
OR
Maximise z = 80x + 120y subject to the constraints
x+y<9, x>2,y2>3,20x + 50y <360
x,y > 0 using graphical method.

(b) Explain mathematical form of LP problem. 4
OR
State the uses of Linear Programming.
(c) Define: 3

(1) Objective function
(2) Linear Constraints
(3) Solution

2. (a) Solve the following transportation problem with the help of North-West corner rule :7
Destinations

D, D, D, D, D; D, | Availability
O,|10 13 10 7 10 11 7
g 0,/ 8 4 8 8 6 6 8
S 007 6 10 12 4 12| 3
O,/ 7 9 12 3 3 11| 10
Requirement | 5 5 7 5 3 28
OR

TB-113 5 P.T.O.



(a)

(b)

(©)

(2)

(b) Explain the mathematical form of Assignment Problem.

(c) Write a brief note on Assignment problem.

TB-113

Solve the following transportation problem using Vogel’s method :

Destinations
I 0 m oI VI Supply
Al11 10 12 12 9 14] 30
£ B|12 11 11 13 12 9| 40
S Cl12 14 13 11 13 10| 60
D|13 11 10 10 9 11| 50
Demand | 50 20 30 40 30 10 | 180

Explain the matrix-minima method for solving transportation problem.

Explain the mathematical form of transportation problem.

Write short note on transportation problem.

Five persons are available to do five different jobs. From past records, the time (in
hours) that each person takes to do each job is known, and is given in the following

Decide the assignments of persons to jobs to minimize the total time required.

OR

table :
Person
I m 1ua 1mv Vv
Wi l2s5 7 16 10 11
W, | 5 5 12 27 25
S Wi |14 18 14 17 14
W1 9 11 8 13 9
Ws 16 18 11 11 11
OR
Solve the following assignment problem to maximize the total profit.
Profit in ¥
D, D, D; D,
O, 4 5 12 10
O, | 6 8 9 10
O; | 6 7 7 8
O, 5 7 9 9

Explain Hungarian method of solving assignment problem.

OR

6

7



(a) A magazine vendor estimates the probabilities of the demand of the magazine as
follows :
Demand 1 2 3 4
Probability 03 04 02 0.1
Each copy of the magazine costs him ¥ 5 and its selling price is ¥ 7. The unsold
copies of the magazine can be returned at I 3 per copy. How many copies of the
magazine should he purchase ?
(b) Define : 4
(1) Act
(i1)) Event
(111) Pay-off Matrix
(iv) EWV
OR
Explain Horwich’s principle in context of decision theory.
(c) Determine the best act for the following pay-off matrix by applying Horwich’s
principle (with o = 0.4) 3
Event Act
VeRLL A, A, A, A,
S 6 3 10 -2
S, -2 4 5 8
S, 7 -1 3
5. Do as Directed : 14
(1) The graphical method can be used to solve LP problem only when the equations
have maximum variables.
(a 2 (b) 3
(c) 4 d 5
(2) The function of several variables which is to be optimized is known as
(a) constraint (b) objective function
(c) solution (d) feasible solution
(3) Which of the following can be the solution of the linear programming problem ?
(@) (3,4 ® 3.4
() (3,4 (d G,4)
TB-113 7 P.T.O.

For the following pay-off matrix, find the best act using 7
(i) Maximin Principle

(1)) Maximax Principle

(ii1) Laplace Principle

Act
A A, Ay AL A

Event

S, |5 10 10 20 15
S, |10 -5 -5 -5 10
S; [ 5 10 15 10 10

OR




4)

()

(6)

(7)

(8)

)

(10)

(11)

(12)

(13)

(14)

TB-113

is not a method of solving transportation problem.
(a) Matrix Minima (b) North-West Corner
(¢) Vogel’s approximation (d) Hungarian method
Number of independent solutions to the transportation problem having 5 origins
and 4 destinations will be

() 8 ® 9

(c) 10 (d) 11
In matrix minima method, three cells (O,, D,), (O, Ds), (O;, D,) have same
minimum cost. cell should be chosen for transferring the units.

(@) (O, Dy (®) (0,,Dy)

(¢) (05,Dy (d Any

is true for assignment problem.
(a) no. of rows > no. of columns
(b) no. of rows < no. of columns
(¢) no. of rows =no. of columns
(d) no. of rows <> no. of columns

In assignment problem i<, if assignment is given in it row and jth
column.
(a o (b)) 1
(c) 2 (d 3
In assignment problem one origin can be assigned to destination /
destinations.
(a) one (b) two
(c) three (d) any number of
is an optimistic approach.
(a) Maxi-max (b) Maxi-min
(¢) Laplace principle (d) Horwich’s principle
In method, equal probabilities are assigned to different events.
(a) Maxi-max (b) Maxi-min
(c) Laplace (d) Horwich

Range of the value of coefficient of optimism o in Horwich principle is

(a) —l1<oc<l (b) 0<oc<l

() —1<xc<0 d) o«>1
Maxi-min is approach.
(a) optimistic (b) pessimistic
(c) realistic (d) none of these
In Vogle’s method difference is considered for selection of cell for
allocation of units.
(a) Minimum (b) Maximum
(¢) Equal (d) None of these
8
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