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

(it) Answer any four questions out of

Question Nos. 2 to 7.

(i11) 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) At any iteration of the simplex method, if
there is at least one basic variable in the
basis at zero level and all (Z; -C;) 20,

the solution is degenerate.

P.T.O.
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ABC classification system in inventory
management, classifies the items of the
stock according to the annual consumption.
For a “Poisson exponential single sever and
infinite population” queuing model, the
expected mean is equal to the arrival rate.

In critical path analysis, the word CPM is

probabilistic in nature.

Assignment problem cannot be solved

using simplex technique.

Solve the following L. P. problem by two-

phase method : 5
Min. :

Z =2 + X9
subject to :

2% +x9 2 4
X +Txg 27
Xy,%9 2 0.

Use Branch and Bound technique to solve

the following problem : 5



(a)

(b)
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Max. :

z =Tx; + 9xy

—x; +3x95 <6
Tx; + X9 < 35
0<x, x9 <T.

x; and x5 are integers.

A toy company manufactures two types of
dolls; a basic version—doll A and a deluxe
version—doll B. Each doll of type B, takes
twice as long to produce as one of type A,
and the company would have time to make
a maximum of 2000 dolls per day, if it
produced only the basic version. The
supply of plastic is sufficient to produce
1500 dolls per day (both A and B
combined). The deluxe version requires a
fancy dress of which there are 600 per day
available. If the company makes profit of
¥ 3 and T 5 per doll, respectively, on doll A
and B; how many of each should be
produced per day in order to maximize
profit ? Solve using graphical method. 5

Five tasks are to be assigned among five

men. The time taken by each man for each

P.T.O.

4.
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task 1s given below. Assign the tasks to

men optimally : 5
Man
I II ua 1mv v
A 1 3 2 3 6
B 2 4 3 1 5
Task C 5 6 3 4 6
D 3 1 4 2 2
E 1 5 6 5 4

(a) Solve the following transportation problem :

5
Store S, 18,088, Availability
Factory
K 112114 30
E, 313|121 50
108 412|519 20
Requirement| 20 40 30 10 100

(b) An investment company wants to study the

investment proposals based on the profit
factor. While analysing a new investment
proposal, the company estimated the
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probability distribution for the profit as

follows : 5
Profi
(in thonatnds) Probability
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

Using the random numbers :
19, 7, 90, 2, 57, 28

simulate the profit of the company for six
trials.

A supermarket has a single -cashier.
During the peak hours, customers arrive at
a rate of 20 customers per hour. The
average number of customers that can be
served by the cashier is 24 per hour.
Calculate : 6

(1) The probability that the cashier in
idle.

(i1) The average number of customers in
the queuing system.

(111) The average time a customer spends
in the system.

P.T.O.
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(iv) The average number of customers in
the queue.

(b) Draw a network diagram for the following

set of operations : 4
Operations Post Operations
A Precedes B, C
B Precedes D, E
C Precedes D
D Precedes F
E Precedes G
F Precedes G

(a) Find the critical path for the following

(b)

network : 5

Four counters are being run on the frontier
of a country to check the passports and
necessary papers of the tourists. The
tourists choose a counter at random. If the



7.

(a)

(b)
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arrivals at the frontier is Poisson at the

rate A and the service time is exponential
with  parameter %, what is the

steady-state average queue length at each
counter ? 5

An item 1s produced at the rate of 50 items
per day. The demand occurs at the rate of
25 items per day. The setup cost is ¥ 100
per setup and holding cost is ¥ .01 per unit
of item per day. Find the economic lot size
for one run, assuming that the shortages

are not permitted. 5
Write the dual of the following problem : 5
Maximize :

2x) + X9 —Xg + X4 — X5
subject to :

X +Xg —X3+Xxy <D

3% —bxg +x4 <7

4x, + 2x9 — x5 — 6x5 =10

Xp,X9,%5,%4,%5 2 0.

P.T.O.
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AT () FIT & 1 FAA HAF 8

(i) J57 & 2 T 7 TF Fi3 oW F57 &7
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(iii) BT FT FIT FT F1 gAML T8
8

1.
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SR R B SR Wt (Z,-Cp) 20 T, @
TA YU B

AR Ga¥H &1 ABC {0l ®idh &
IRl I oIt @Yd & ITER Fifihd
L 2

TH WEH SR Tha da% 3R
R wafe & Ui feel # wenfvm
Hied, MEA X % el Bl g

SHifaeh T faveiwor ®, ¥ CPM &1 Ui
el W SR 2l

I gae & UwHl dhAe 9 ' el
foman ST Hehal 2
frafafed LP woen & fg-=Ror wehen
fafy ¥ ga1 =i : 5

2 =X +Xy

1 ATHIRLIT ShITSTT,
Safeh

2%, +x9 2 4
X +Txg 27

X, %9 = 0.
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(@) v 3R ey fafy w1 w@m s

frefafed 9= 1 g SifST 5

2 ="Tx; +9x, ThI SIUHAHR G

Selfh
—x; +3x5 <6
Tx; +x9 < 35
0<x, x5 <T.
x T Xq E[UTW%I

(%) T& faad a9 aeft ST & YER &

Tfeal w1 fFmio et —TF SMURYD TR,

e A 3R S e TR, TfEA Bl
B TR H Y&& A § & 90T A THR

® YAE e IH H @ A HI H
TA 2, AR FF F wE ARETE 2000
Tfea wfafed s &1 wHa 7, ARk @
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e SRS YR H SART S g
wikesd ® gfd o 1500 Tfear wfafsd (A
dR B T fommy) # fou S R
o TR F A B fow o de 2w
#1 METTHA & S 600 FafT & SFTEAR €
STesd Bl AR A qfEA A IR B THN

W HE: % 3 AR 35 W fea w1 o

Tl B, @ AT F1 ATHAHR A Y

yfafed o YER Hi e il A
=few ? 38 e fafy @ & w5

U9 %™ uE SAGdd & §ed B Y9E

e g TA® &E U HE H aW G

3 feon e 21 Tedd gy % foru safaal

o &t &1 g wifsg 5
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i

I o 1 IV V

Al 1 3 2 3 6

B | 2 4 3 1 5

& C | 5 6 3 4 6
D | 3 1 4 2 9

E | 1 5 6 5 4

frafafaa 9faeT g9=n i & Hifsw ¢ 5

R
N S, | Sy | Sy | S, |SucTs
0] 12| 1| 4] 30
F, 3 13|21/ 50
F, 4 2|5 | 9| 20
afeggear 20 40 30 10 | 100

TE a9 & A9 FR& & MR W
e e &1 S w1 9Rd gl Q
frow v &1 fovewn &0 d§ FEE A
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A & fou fEER wifaear deq ek

foram . 5
H (BN H) ElREN]
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

afes "emew 19, 7, 90, 2, 57, 28 I

TN A B B: WA & fAT RO & oA

T TR HITSTY

T GUATHS ¥ ol Tk Geliel 8| I&iaH

w2 H 20 UEH WA WS H W W AW B

T T HS W S 24 Ul @l

21 Frefafead giesfora i . 6

() et & g T & Wil

(i) dfer-gumell § Wewhl i G e

(i) TEk gRI yorelt H faqEn wn sfom
peppf

(iv) dfe o WEshi w1 e g
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(@) Frafafea dfeaet & wg==a & fau

qedeh 3RfEd HIf9T . 4

o S ——

B, CH 3T
D, E¥ 3
DH 3
Fd 3T
GH
GH 3t

H #H O @ W »

(@) Tdeehl & TR SR SMEvIE HETSTdl
ST W & fau T 9 s "WHd W OAR

FEA AMC M B THew AGSF TH
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FRA T 21 AR Wkl # diHia W
AN ) WigE sfed ® SN AR Fen
T I % el =X HdihE s §,

TAF FRN W R @ sigdd Ui
T T 7 5
TH 3AR 50 g Ffafed &t 9 fAfHa
B B HIM 25 IR Gidfed i < 9 el
2 T AR T 100 Yfd LT ® SR

e AN % .01 9fd 5618 9fdfed 21 Tk e
% U s2dqq dfe R, 98 dFe f& &H

B 1 I T ®, W it 5
Frefafed goen =1 gd fafeu . 5
206, + X — Xg + X, — X5 I STETHAHIBI
SIS CIE .

X +Xg —X3+Xxy <D

3% —bxg +x4 <7
4x, + 2x9 — x5 — 6x5 =10

Xq,%9,%3,%,,%5 = 0.



