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BACHELOR’S DEGREE PROGRAMME
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(APPLICATION ORIENTED COURSE)

AOR-01 : OPERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

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

(it) Answer any four questions out of
Question Nos. 2 to 7.

(iti) Use of calculators 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 : 10

(1) The number of basic feasible solutions to

an LPP is equal to the number of variables
in the LPP.

(1) If the variables in a primal problem are
greater than, or equal to zero, then the
variable in the dual problem would be less
than or equal to zero.
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(i11)) In M/M/1 queuing model, arrival rate

(iv)

V)

2. (a)

(b)

follows normal distribution.

In transportation problem a solution is
said to be degenerate if the number of
occupied cells is equal to the number of
rows plus the number of columns.

Every stage coach problem has a unique
optimal solution.
Solve graphically the following linear
programming problem : 5
Maximize :

z =8x; +7x,
Subject to the constraints :

3%, + X9 <66

X) + X9 <45
x; <20
X9 < 40
Xy, %9 >0.
Obtain the dual of the following linear
programming problem : 5
Maximize :

z = 2x) + 3x9+ Xxg
subject to the constraints :
4x; +3x9 + X3 = 6
X; + 2x9 +5x5 = 4

Xy, X9, X5 >0.



3.

(a)

(b)
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Use branch and bound method to solve the
following L. P. P. : 5
Maximize :

z ="Tx; +9xq
subject to the constraints :
—X; +3%9 <6
Tx; +%9 <35
Xq <7

X1,%9 > 0 and are integers.

Obtain the initial basic feasible solution for

the following transportation problem using

the Vogel’s Approximation Method : 5
Stores
Warehouses 1 II III IV Availability
A 5 1 3 3 34
B 3 3 5 4 15
C 6 4 4 3 12
D 4 -1 4 2 19
Requirement 21 25 17 17 80

Also find the optimal solution.
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4. (a) There are five jobs to be assigned to five

(b)

machines. Costs of completion of the jobs on
the respective machines are given below : 5

Machines

Mi M2 Ms Mgz Ms

J1 65 40 90 80 90
Jo 60 35 100 85 85
Job J3 60 30 105 90 95
Ja 70 45 120 90 100
Js 65 40 105 87 90

Find the optimal assignment of jobs to the
machines so as to minimize the total costs
of all the jobs.

A bus transport company has one
reservation clerk on duty at a time. He
handles information of bus schedules and
make reservations. Customers arrive at a
rate of ¥ 8 per hour and the clerk can
service 12 customers on an average per
hour. Find the following : 5

(1) What 1is the average number of

customers waiting for service of the
clerk ?



5. (a)

(b)
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(1)) What is the average time a customer
has to wait before getting service ?

Use dual simplex method to solve the
following LPP : 5

Maximize :
zZ =% + X
subject to the constraints :
2%+ x9 > 2
+x; — X9 >1
x>0, x5>0.

Find the shortest route using Bellman’s

principle : 5

6. (a)

In a factory there are six jobs to perform,
each of which should go through two
machines A and B in the order A, B. The
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processing time for the jobs are given.
Determine all the sequences for performing

the jobs that would minimize the total

elapsed time T : 5
Jobs Machine A Machine B
J1 1 5
Jo 3 6
Js 8 3
J4 5 2
Js 6 2
Je 3 10

The demand for an item in a company is
18,000 units per year and the company can
produce the items at a rate of ¥ 3,000 per
month. The cost of one set up is ¥ 500 and
the holding cost of one unit per month is
15 paise. The shortage cost of one unit is
T 20 per month. Determine the following :
(1) optimum order quantity

(i1) optimum cycle time and production
time. 5




7.

(a)

(b)
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A small project consists of seven activities,
the details of which are given below :
Duration (in days)
Activity MOSt Optimistic | Pessimistic Immediate
Likely predecessor
A 3 1 7 —
B 6 2 14 A
C 3 3 3 A
D 10 4 22 B, C
E 7 3 15 B
F 5 2 14 D, E
G 4 4 4 D

Draw the network, find the critical path
and the expected project completion time. 5

For Rail booking there are two reservation
counters for customers who arrive
according to a Poisson distribution at an
average rate of 10 per hour. The service
time for booking clerks at both the
counters are exponentially distributed with
a mean time of 5 minutes. The counters
remain open for 12 hours per day. 5

(1) Find the hours of the day for which all
the clerks are busy.

(i1) Find the probability that both the
clerks are idle.

(111) Find the probability that one clerk is
idle.

(iv) Find the expected waiting time of
customers in the queue.
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e S & R I G Aw A I F
SR ¥, gl wHen ® W YA 9 %A
q I H TR B

M/M/1 dff f=el § e R qEmE
s | Bl 2l

e TR T T STAYR FEl Sl ©
I fraaa &t wfafedl &1 9o dfew
w1 @M R WA kT e & AN &
TaE |

U% WS i WEE R T SAfgdE
TaH & Bl ¢

frefofed es 9o a5 &1 whE
fafy 9 &1 =ifsw 5
z = 8x;+ Txy
hT SATIRTHIRIIT hiTSTT,
Safh
3x;+ x9 < 66
X+ x9 < 45
x; <20
X9 <40

Xy, %9 >0.
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(@) freAfafed Yas 9umT 99en &t gdl

fafey 5

2=20+ 3xy+ x5 I STURAHIRIT HITSIT
EEIEE
4x,+ 3xy+ x5 = 6
X+ 2x9+ bxg =4
Xy, X9, X3 >0.
(F) T ¥R tfEg oty w1 @ e
frefafad LPP 3@ ST : >

[aWal

2=Tx;+9x, H  HAURIHR  HINT

BEIEE
—x;+3x9 <6

Tx+ x9 < 35

X9 <7

Xq,%9 >0 Sﬁ'{ W %I
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(@) o gf=wed fafuy =1 W w e

frefafad 9o gaen 1 IRt el

qETd & I iy 5
R
e I IT III IV  Iyetsdr

A 5 1 3 3 34

B 3 5 4 15

C 6 4 3 12

D 4 -1 4 2 19
ETIehdr 21 25 17 17 80

TRqq T o 9 Hif
4. (%) uH g &1 9= 7R W TG & R
T&% AU W YE Sd Q@ BH HI A
ﬁﬁﬁ"ﬁf%: 5
EMIE ]

Mi M2 Ms Ms Ms

J, | 65 40 90 80 90
J, | 60 35 100 85 85
S g, | 60 30 105 90 95
J. | 70 45 120 90 100
Js | 65 40 105 87 90

SRS = Uk B I D e e G R G|
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(@) T 99 IRded I & U9 Th 99T °

H R Th ARV Foioh Bl IE qH TG
1 GO @l & 3R SR hIdl €1 Ueehi
T FEA W 2 § WA WA 7 SN TS
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Xl 7| Frefafead w1 3 s 5
() b Hi Hal & fau ydam wH 9
TEh] i T G [Md RIS

(i) 9 U HE W TEd TAS UEH

TdleT el R g ?

(F) ot THu fafy &1 T e FEtared

LPP %! & whifeu ; 5

Z = X; + Xy 1 FAGHIHIT HIFST
EEIEE
22+ x9 > 2

x>0, x5>0.
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(@) St | &1 §Em ke AaH 1Y

6. (F) Th Bl § ¢ 9 ¢ IN TS W&
Yl A 3R B 9 Teherd! B1 S 1 gieha
w1 F9 fem mn B Se & faw e
diwd o =l 99 =gAad @, 9.

HIST 5
EIC| I A AR B
J1 1 5
Jo 3 6
J3 8 3
Js 5 2
Js 6 2
Je 3 10
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(@) TH S § TH IA H AN 18,000
TohTEdl fd ¥ © SR wEE € 3,000 i
F R Y AR T B LI ARG T 500
? @R 9NU @rd 15 99wl s uid Ae
21 HH S 20 Ui TRE Wi AE R

fTfafad Jd iy .

(i) 3q9 ST [T

(i) 3T FehehTel IR TEiv arafy

(%) TH B IRES § 7 TiaterE € fe

EEIURBISINIECH

ey (fA o)
wfafafer | sfyeran | smomard | froemerd | S
eI ECinil

A 3 1 7
B 6 2 14 A
C 3 3 3 A
D 10 4 22 B, C
E 7 3 15 B
F 5 2 14 D, E
G 4 4 4 D

Yegd  RfEd HIfMT SN wifds 99 3R
A uiEsT @@ e H @ 9E 9|

FHifq|
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(@) T g1 & fau 3 ARem &R At
& fau B g wEea § a6 e
g7 & AR A ¥, Tgel sfEd R 10
et gfa W B1 A RE=d WO gfRT aorh!
@1 YA SEEEE ¢ e e gy

5 fire 31 sRX w12 W2 gd wd R

frfafed =t 3@ Fifsa 5

@) fa & =2 o =% = ®d 8 9@
it

(i) 9 Wigear fe <A1 oo @l §, 0
it

(i) I8 ToRar fF T @ @t §, 9@
it

(v) T &1 dfe § Yol wdten e
M ifSy|
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