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AOR-01 : OPERATIONS RESEARCH
Time : 2 Hours Maximum Marks : 50

Note : (1) Question No. 1 is compulsory.

(it) Answer any four questions out of

question nos. 2 to 7.

(i11) Use of calculator is not allowed.

1. Which of the following statements are true and
which are false ? Give a short proof or a
counter-example in support of your answer :

5x2=10

(i) The forward and backward recursive
formulation in dynamic programming
techniques can result in different optimum

solutions to the same problem.

P.T.O.
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(iii)

(iv)
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A non-critical activity cannot have zero
total float.

The addition of a constant to all the
elements of an assignment problem can
affect the optimal solution of the problem.
If the primal LPP has an unbounded
solution, then the dual LPP cannot have a
feasible solution.

In queuing theory, if the arrivals are
according to Poisson distribution with

parameter A, the inter-arrival time is

exponential with parameter e’ .

A company produces three products P1, P2
and P3s, from three raw materials A, B and
C. One unit of product P1 requires one unit
of A, 3 units of B and 2 units of C. A unit of
product P2 requires two units each of A

and B and 3 units of C, while one unit of P3

needs 2 units of A, 6 units of B and 4 units
of C. The company has a daily availability
of 8 units of A, 12 units of B and 12 units of
C. It is further known that the profit per



(b)

(a)
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unit 1s ¥ 3, ¥ 2 and ¥ 5 for P1, P2 and P3
respectively. How many units of products

Pi, P2 and P3 should the company

manufacture to maximize the profit ?

Formulate this problem as an LPP. 5

Obtain all the basic solutions to the

following system of linear equations :

Which of the solutions are feasible ?

Justify. 5

Use simplex method to solve the following
LPP: 5

Maximize :

Subject to the constraints :

Xy +2x9 +3x5 <10
X +X9<5

Xy, X9, X3 >0.

P.T.O.
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(b) Use two-phase simplex method to solve the

(a)

following LPP :

Maximize :

7= 5x1 +3x2

Subject to the constraints :

2% +x9<1
X, +4x9> 6

and Xy, X9 >0.

Give the dual of the following LPP :

Minimize :

Subject to the constraints :

23 +3x9 +0x5>2
Xy +4x9+6x5<5

X;, X9 >0 and x5 is unrestricted.

5
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(a)
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Use branch and bound method to solve the
following LPP : 5
Minimize :

Subject to the constraints :
5x; +3x9>30

x;<4
X9 <6
X{, X9 >0 and are integers.

A sales manager wishes to assign four
sales territories to four salespersons. The
salespersons differ in their ability and
skills and consequently the sales expected
in each territory are different. The
estimates of sales per month for each sales-
person in different territories are given
below :

Estimated Monthly Sales
Sales- Terri
erritory
persons

I II I11 1A%

A 20 40 45 30

B 50 40 55 40

C 45 40 42 50

D 48 50 42 45

P.T.O.
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Find the optimal assignment of the four
salespersons to the four different
territories and the maximum monthly

sales. 5

At present a company is purchasing an
item ‘x° from outside suppliers. The
assumption of unit is 10000 units/year. The
cost of the item 1s ¥ 5 per unit and the
ordering cost is estimated to be ¥ 100 per
order. The cost of carrying inventory is
25%. If the consumption rate is uniform,

determine the economic order quantity. 5

A road transport company has one
reservation clerk on duty at a time. He
handles information of bus schedules and
make reservations. Consumers arrive at a
rate of 8 per hour and the clerk can service
12 customers on an average per hour. 5
After stating your assumptions, answer the
following :
(i) What 1is the average number of
customers waiting for the service of

the clerk ?

(11)) What is the average time a customer

has to wait before getting service ?
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(b) A book binder has one printing press, one

binding machine, and the manuscripts of a

number of different books.

The time

required to perform the printing and

binding operations for each book is shown

below. Determine the order in which books

should be processed, in order to minimize

the total time required to turn out all the

books : 5
Printing Binding
Book

time (hrs.) time (hrs.)

1 30 80

2 120 100

3 50 90

4 20 60

5 90 30

6 100 10

P.T.O.
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(a) The following table gives the activities in a

construction project and time duration: 5
Activity | TR | e oy

1-2 — 20

1-3 — 25

2-3 1-2 10

2—4 1-2 12

3—4 1-3, 2-3 5

4-5 2-4, 3—4 10

(i) Draw the activity network of the

project

(1) Determine the critical path and the

project duration.

(b) Find the optimum solution to the following

transportation problem : 5
Warehouse
Factory Capacity
D | E F G

A 42 | 48 | 38 | 37 160

B 40 | 49 | 52 | b1 150

C 39 | 38 | 40 | 43 190
Demand | 80 | 90 | 110 | 160
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TITqeh Uty shrdfehd (o, €t °t.)
d udrerr
faaw, 2023

( TAISHETeh UTSTsh )
T.3M.3TT.-01 : Gihar fagm

qHY ;2 H0 3AfEehdH 3k : 50

TS 2 () 9T G 1 FT AAEHE B

(ii)) 999 9&T 2 4 7 TF HIE & 97 &
Hifera]
(iii) HoRclel BT FAN HH &1 Al T8 2l

|, frefafed § § #H-9 %99 9d © Ik ®H-9
A ? AUH IW % U§ H Tk dfe Iqufa =A@
gfa-3<rewor Sfse . 5%2=10

() TGRT WA del B oW iR uvw
gAUed 0 9 9HHE g & fie-fas
T T W B FHA
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(ii) STeRTf=qen TIfafafy &1 ¥ /A @ Tl ol

gehdl 2l

(iii) T T woen & 9 oEwdl d Us

TR T WS 37 ¥ 9 FT LAY B

gaifad & Tkl 2
(iv) af% 3T LPP &1 oTufEsg & @, a &d
LPP &1 Ueh GETd & -&l & Hehel 2|
(v) afe dfe fagra o =afeal 1 A gr=e
A O Wi §ed % SER B §, df

AMM-ATHA hiad Al J=FA *  arell
TR [ S gl

(%) TH HEA 99 w3 Tl A, B3R C ¥
d9 SR Py, Py 3R Py IcIfGd a2
T THhIE SAR P& Tl A &1 T &,
B %l 3 3HE R C &1 2 sHEA HI
STIYIFHAT Bt 21 IR Py b1 Tk ThTs
% for A iR B ue® &1 1 shEAl 3R
C ®1 3 THEA Hl AELIRA B T,
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WPgﬁWwé@WAﬁz
3TN, BT 6 Th1gal 3Tk C &1 4 gehrgal

H1 AR Bl & FHEA Bl Glared A

1 8 Sh1ZAl, B! 12 Sh1edl 3R C HI 12
shTEdl SUGed g1 T8 ot i ® TR e
® IARN Py, Py 3R P & foaw wow:
3 3,3 23X T 5 WA HE AW Bl 2
A T AYHAHDT B & faT HE
IR P1, P2 3R Py i fohaet sohreai o1
IO W, e fau ww Yew g
TR %k ®9 H 3H HHEN S gha
EdIEL 5

~
[

fad el & fefarEd e &
Tt AU ' A HIfST

T ¥ IH-¥ '@ EW T 7 W=

EAISI 5
frfafed LPP &1 8 & & fou ween
fafa &1 w=m sy 5
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Z=2x, +2xy +3x3 1 SA(eIhaHIRI

hifse, Sdfh .

X; +2x9 +3x5 <10
X, +%9<5
Xy, X9, X3 >0.

(@) f=fafed LPP &1 a1 & & fg-farita

fafy &1 g wifeg 5
Z=5x+3%) a1 el I,
Safdh
2% +x9<1
X +4x9> 6
GR2I X1, X9 >0 1
(%) FrfeafEa LPP %1 gt fafay : 5
2= 20, 4 3% T 4%3 o1 i Hif,
St

251 +3xg +5x5>2
3%y +Xg +Txg=3
Xy +4x9 +6x5<5

xq, %o >0 3R RNCINCIES| 2l
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(@) fmfafed LPP &1 8a & & fag
yrar-ufeg fafa &1 g s 5

Z=4x,+3x, 1 IAGHHIO WIS,

ECIED
5x; +3x9 >30
x;<4
X9 <6
Xy, X9 >0 AR W 2l

5. (%) Th o TR =R famaet ot fas &
for =R &% fEd we =Ear
AT-3TeT fasharati i Araar 3R hive
FAT-TeT B Id: WS &4 H HeAy
foehl STETI-STer BTl STemT-3Tam &= o
T famar & ufaae fomt & efiwe

CicREC RIS
fer MTehferd urfaer Taehr &=
I II 11T IV
A 20 40 45 30
B 50 40 55 40
C 45 40 42 50
D 48 50 42 45

P.T.O.
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IR fasdei &1 9R TeF-Sfem &= o
geqd fradd wd wifde iR sifuekdd
oifaeh fasht o aasq) 5
IJAAH 9T B TH RO ThH SR A
e & agfaehdiel @ @ledl €1 HH
S fof 10000 gwTEAT/AE 1 STERIRA
2l Yeh SR i AN 35 Wi $ehE 3R
T A % 100 Wi etfEl et R
T UROT AR 25% @1 A% @ud I
THEAE ', d % el Wen W@
Ty 5

T FS& UEed S & 99 Th 999
T ®E W UH NG FoIh S| 98 99 %
FEMHA H GEAT @Al € SR SRR
Yl €| Uesh 8 Uid =0el i X o Tged
€ qe1 oot 12 e Wi Sel i S 9
Tl HT Gl 21 TN HROTS i forEd
gu fmAfafea & 9@ & - 5
() FTF H Yal TR & fow e foran
e Tdlel @ € ?
Gi) T U HE T T ThH TBH hl
weien el feaen ® 2
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(@) T fecas & 99 T fufen 99 &R

T Toes A3, SR STem-3ten fehdrel i
gt 21 fufen oiR feg o e amen
g e fE w2 9 %9 96 ity
g fowaei w wfwar s =few arfe
gt fharel & qU 8F H H aren 96

?fﬁl'q%ﬁ: 5
fraret it ama | foeg wow
(&) (a2)
1 30 80
2 120 100
3 50 90
4 20 60
5 90 30
6 100 10

7. (%) TH Ui &t fafv= afafafrl eIk 39

srafy frfafag oot § & T © - 5

e gdardt AT 9T
Tfafaf (et @)

1-2 — 20

1-3 — 25
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24
3—4
4-5
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1-2
1-2
1-3, 2-3
2-4,3-4
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10
12
5
10

G) ufEgs &1 wfafafeai &1 Aeaw

CEIRY
(i) ShIf=<ieh 9¥ 3R URESHT 1 Srafy 3
EAISIY
(@) f=fafad aftesd @& 1 3=dH B
BIGECAIS L 5
et e e
D|IE|F | G
A | 42|48 | 38 | 37 160
B | 40| 49| 52 | 51 150
C |39|38]| 40 | 43 190
ot | 80 | 90 | 110 | 160
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