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Note : Question no. 1 is compulsory. Attempt any four
questions out of questions no. 2 to 7. Use of
calculators is net allowed.

1. Which of the follo‘wing statements are True and

which are False ? Give a short proof or a

counter-example in support of your answer. 10

(a) The optimal solution to an integer linear
programming problem can be found by
rounding off the optimal solution of its LP
relaxation.

(b) The total number of possible sequences for
processing 5 jobs on 4 machines is 5%,

(© A two-dimensional linear programming
problem can have at most 2 optimal
solutions. 7

(d) For a queuing model (M/M/1) : (GD/eo/=), if
the service rate p increases, the expected
number of customers in the system
decreases. :
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(e)

2. (a)

(b)
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In the inventory model with finite
replenishment rate, if the replenishment
rates and consumption rates are equal, then
the holding cost is 0.

Using the simplex method, solve the
following LPP :

Min z=xg—8xg+ 2xg

subject to

3x; - X9 + 2x3< 7
—2x; +4x, < 12

— 4% + 3% + 8x3 < 10
X3, X9, Xg > 0.

A book binder has one printing press, one
binding machine and manuscripts of seven
different books. The time required for
performing printing and binding operations
for different books are shown below :

Book an(lgral;g,sgune Blng)ualg};st)lme
1 20 25
2 90 60
3 80 75
4 20 30
5 120 90
6 15 35
7 65 50

Find the optimum sequence for processing
the jobs, which minimizes the total time
required. Also, compute the optimal time.
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8. (a)
(b)
4. (a)
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The time taken (in hours) by four different
machines for completing four different jobs
is given below :- ‘
Machines

A B C D

I |12 30 21 15

II| 18 13 9 31

Im| 44 30 24 21

IV|j 23 30 28 14

Solve the assignnient problem and find the
optimal time taken to finish the jobs.

Customers arrive at a single window server
according to a Poisson distribution with
mean 10 minutes, and the service time is
exponential with mean 6 minutes per
customer. Find the following : ‘

(i) Expected number of customers in the
system. ‘
(i) Expected number of customers in the
- . queue.
(iii) Variance of the queue length.

Jobs

Write the canonical form of the following
LPP:
Min z = 5x; — 6xg + 4x3
subject to

3x; +4x5 + 6x329

X3 + 3% +2x325

2x1 + 5X2 - 3X3 =3
X, Xg 2 0, X3 unrestricted in sign. Also, write
its dual.
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(b)

6. (a)

(b)
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The yearly demand for an item is 100 units,
ordering cost is € 16 per order and the
inventory carrying cost is ¥ 05. The
purchase price is T 2 per item, if the number
of items purchased is less than 300 and it is
¥ 1 if the number of items purchased is 300
or more. Determine the optimum order
quantity.

Solve the ILPP given below by graphlcal
method :
Max 3x; + 4%,

subject to

3x; -x9<12

3x; + 11x, < 66

X1, X9 2 0.
Find an initial basic feasible solution using
Vogel’s approximation method and hence

find an optimum transportation schedule for
the following data :

Destinations

A B C Capacity

I 10 7 8 45
Sources II 15 12 9 15
III 7 8 12 40

Demand 25 55 20



6. (a) The job, hredecessors of the jobs and
duration of the jobs, in a project are given

below : -
Immediate .
Job Predecessor D.uratwn
(D ) (ln dayS)
A - 15
B A 10
C A 12
D B 5
E c 16
F D 8

. Draw the network diagram. Find the critical
path and the optimal duration for
_completing the project. 6
(b) Three custom officers separately check the
luggages of the passengers' at an airport.-The
passengers arrive at an average rate of five
per hour. The time a custom officer spends
with a passenger is exponentially
distributed, with mean service time
24 minutes. Find the probability that all the
. custom officers are idle. Also, find the
probability that there are exactly
2 customers in the queue. 4
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7. (a)

(b)
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A diet for a sick person must contain at least
4000- units of vitamins, 50 units of minerals
and 1400 calories. Two foods A and B are
available at a cost of ¥ 4 and ¥ 3 per unit,
respectively. If one unit of food A contains
200 units of vitamins, 1 unit of mineral and
40 calories, and one unit of food B contains
100 units of vitamins, 2 units of minerals
and 40 calories, find the combination of foods
A and B to be used to minimise the cost of
the diet, using graphical method.

In an automobile company, the daily
production of scooters varies from 146 to
154, depending upon the availability of raw
materials and other conditions, as shown
below :

P ;"e‘f‘fdcfy"” Probability
146 0-04
147 0-09
148 012
149 014
150 011
151 0-10
152 0-20
153 012
154 0-08

Use the following random numbers

80, 76, 43, 18, 65, 61, 57

to simulate the process to find out the
average number of scooters manufactured
daily.
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(¥) wifm waff @ o wogeh fresd §, AR
gfd R ot o g suer At &, @ awo
a0 Bt |

2. (%) fF=fafega LPp % vt faftr @ 5w Hifs . 5
z = X1 — 3%g + 2x5 T AAHHT HIT
Jafe

3x1—Xg +2x3<7
-2x) +4x9 <12
—4x; + 3x9 + 8x3<10
X1, X9, Xg > 0.

(@) & feew & m & Bl 39, @ feg
TG et 7Y R HIE SITHI-EHT JEaehi 6
efafai § | em-eem et i fifdn
() o freg =g Wt w@fknant & fog

LU e | fecas w1 § g1
T () (Rt )
1 20 25
2 90 .60
3 80 75
4 20 30
5 120 90
6 15 35
7 65 50
FA NI T B <R FW F forg Jrel F
WA T AN SR W@ HIe | nfda
geean gy oY uitefaa iR | 5

AOR-01 8



3. (F) 9N A Afal B G FA *® A =0
- AT grr o e www (e #)
AR R 2
wfia
A B C D
I|12 3 21 15
stg O[18 13 9 31
‘I 4 30 24 21
IV| 23 30 28 14

ﬁwmméaaﬁﬁqsﬂtah{ﬁm%m
Toran T seeam ww Fma Hifd | 5

(@) o fagh I das (wh) ¥ T @m
w21 % IER Ea &, Rt wrer 10 fire 2,
3R Qar-HE TuEhE ¢ Rae e 6 fime
yfa amee ? | Ffefea = 7 ik 5
() et ¥ M ae wEwt f wenfe

& |
Gi) e & e f yenla g |
Gii) ufp Y =+ TR |

4. (¥) Frafafea LrP# fafke v & fafaw .

z = 5X; — 6xy + 4xg 1 =LJaHHT HifT
Safen

3x; +4x5 + 6x3>9
X1 + 3%5 + 2x32 5
 2x) +5%9—3x3=3
X1, Xg 2 0, x4 g & swfaefta @ | sy Bt ofi
; | : . 5
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(@) T &g i A =i 100 TR B, I
AT T 16 a7 2 R Ao gRer Avd
T 052 | 3Rk 300 A % axgd WG I §,
@ iy =g @lie g T 2 € i Al 300 W
o8 s aegd @i St €, d ¥ A

7 12 | seq AAtet \ran Ruifa Hifg | 5
5. (%) b fafy @ Refufaa IpPwiga ifvT: 5
3x, + 4%, 1 SAftHaEfiER FIY
Jafh
3X1—X2.S].2

8x, + 11x, < 66
X1, X9 20.

(@) Maafme it & W w=F WEH
st gaa s fefg R T TR
frafafaa sifest & geean afae arferet &1
B TTd IR 5

omr | 7 8 12 40

iy 25 55 20
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6. (%) & wfEAwA # i, a@%tﬁhﬁaﬂtmﬁaﬁ

Fafy o G &
| A sy
T e
A - 15
B' A 10
C A 12
D B 5
E C 16
F D 8

Tk NG TRY | 76 WA H U FA F
- e wifasw vu 3R gean sEf s Fifd | 6

(@) & @O | dF wen Aitmdt abe &
WA -3 v W @ 8 | el ufa
RAFT RN N RAGTE | Tl S
mE B S w0 § o weed sl gr
forn T ave R s feq 8, Rraswr me
Yai-we 24 fire & | woft F=n it &

- fif$k 't B wlwar g fide | 9fe &
d5de 2 ues & R wRew W @
Hifv | 4

AOR-01 1M P.T.O.



7. (%) T fiur =afth & MER T FH-V-FH 4000 FHTEAT
frefim, 50 seal wiie-saw 3k 1400 FeAifat
B el 8 | 9 SER AR B HHW: T 4 N
T 38 gfd 3 & T W Iuasy § | I IER
A TH HE T 200 5T GefiE, 1 R
gie-aaun 3t 40 Feifaf €, K omEr B it w
1S T 100 TH1gAT G, 2 3hEal @iie-a@w
3N 40 Henfat &, i fafer = v =& @
$ifse 5 A e @ & g emeR A iR B
&+ form wftygur =1 v fomar s =nfe | 6

(@)@aﬁaﬁmmﬁﬁ‘,ﬁg{ﬁwéﬁm
IUET H HIA Hl Iuerewar 3R = feufaat
¥ AU W 146 ¥ 154 % o= gm 8, S %

= = o fegmn m R
yfafeT 3T XTfHar
146 0-04
147 009
148 012
149 014
150 011
151 0-10
152 0-20
153 0-12
154 0-08
wfafer fififa 21 T whed 6 oftga dem 7@

A AT R omERa T F R
freferian wrefoes west = W B | 4

80, 76, 43, 18, 65, 61, 57
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