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M.Sc. 4th Semester Examination,z0zs

APPLIED MATIIEMATICS

(LtlB : OR Methods using M4TLAB and LINGO)

tPracticall

PAPER-MTM.498A

Full Marks :25

Time:Zhours

The Jigures in the right hand maryin indicate marks

Candidaes a-e rcquired to give their answers in their
words as far as practicable

Solve one problem usine MAILAB and

another problem with LINGO

The questions are to be distribuled
by usins a Lottery

(Marks distribution : MAILAB 9; LINGO 6;
Viva & Lab Note Book : 5; Field Visit : 05)
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Let
p = shortage cost per unit short per unit time
short,
S = inventory leveljust after a batch ofQ

. units is added to inventory,
Q-S = shortage in inventory just before a
batch ofQ units is added.

Production or ordering cost per cycle
(oC)=K+cQ.

Holding cost per cycle (HC) : #
Shortage cost per cycle (SC) : P@-S )2

2a
Total cost per cycle TC = OC + HC + SC

Total cost per unit time lrc =ff, t =9.
Find the optimum values of p, S, r, when
K = 12000, h : 0.30,a = 8000,p = 1.10,
such that the total cost per unit time is mini-
mum.
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2. A contractorhas to supply 120 bearingsper
day to an automobile manufacturer. The
manufacturer can produce 260 bearings per
day in a production run. The cost of holding
a bearing in stock for one year is Rs. 2, and
the set-up cost of a production run is Rs. 180.

Write a program in MAILAB to find the
following:

(r) Find the lot size (Q) that minimize the
cost.

(ii) Determine the total optimal cost

(iii)Cycle time (t)

3. Solve the following nonJinearprogramming
' problem by dynamic programming method

usingMAfLAB:
Min z=l?-!lz+filt+l?
Subject to y, + 2y, +3y + 4yn2E0;

-\+ lz+4yr+2yn390;
!r,!2,!t,!o>=0i
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4. Assume the followingnotations and formula:
l,:Arrival rate
p : Sen ice rate
Ps : Probability of no customer in the

. u-X"
system = l-

Z,: Expected (average) numbcr ofunits in

the svstem -- Ip-l
Ir: Expocted (average) queue length =

7e
p(p-r)

7, : Mean (or expected) waiting time in the

queue (excluding service time) : 6$
7s: Expected waiting time in the system

(including servicetime) = #
In a railway marshalling yard, goods trains
arrive at a rate of 30 trains per day. Assuming
thatfte inter-arrival time follows anexponen_
tial distribrtrion and the service time distibution

)
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is also exponential with an average of 36
minuGs. Write a code in MAILAB to find the
following.

Q) The average number of trains^ in the
system

(ll). The average number oftrains in the queue

(ur)Mean (or expected) waiding time in the
queue (excluding seruice time)

'(rv) Expected waiting time in the system
(including service time)

5. 
' 
The probability of z customer in the queue
of (lvI/IW t :c/FCFS/o) qubue.

PN ffi, foroszslvandp*l

#, for0<nsiVandp=t

p=)'lp
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L"=4l-fffi,e*r
Averdge number of customers in the queue

Lq=L"-r+po=ffi, c*r

Waiting time inthe queue

- - p2[-N pil-r+(.iv-l)pil]
"q (l-pXl-ptr)

(5)

Expected line length, i.e. the average number
of customers in the system

Waiting time in the system

+l
lr

Effective arrival rate

Lo =L(r- piy)

=\W'S
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Patients arrive at a clinic according to a Poisson
distribution at the rate of50 patients per hour.
The waiting .room does not accommodate
more than 14 patients. Bxamination time per
patient is exponential with a mean rate of 20
per hour.

(l) Find the effective arrival rate at the clinic.

(ir) What is the average number of customers
in the queue ?

(rir) What is the expected waiting time until a
patient is discharged from the clinic ?

6. WriteI4AIL.AB LINGO cod€ to frrdttre shortest
path using dynarrric programming method and
the corresponding distance from the vertex X
tothe vertexY along the edges joining various
vertices lying between X and Y shown in the
following figure. The numbers associated
with the edges represent edge weights.

PGnVS/MTIW49E(A)/25(Pr.) I lint Or\ r I



(8)

j=0 j:r j=2 j:3 j:4

3 9

3

Yx

1

7. Write MAILAB code to estimate the proba-

bility to obtain 8 or mor€ heads, if a coin is
tossed l0 times, using the Monte Carlo simula-

tion technique.

Consider the following diagram of a system

of components

8

PGnvSA,'TM/498(AY2 5(Pr.) (Contin ed)



(e)

The reliability of the componentR4 is given

bY RoQ)=e-iiu*r.

write MAILAB LINGO code to calculate the

system's reliability for I l0 houn for L = 0.0M5.

9. The system comprises 400 transistors,9,500
resis[ors, and 700 capacitors connected in
series. The failure rates for these components
are as follows :

Transistors have a failure rate of0.9x l0-7 per
hour,
Resistors have a failure rate of 0.3 x I 0-6 per
hour, and

Rrr R'z Rrs Rrn

Rzr Rn Rx Ru

Rrt &z Rs R3a
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Capacitors have a failure rate of 0.5 x l0{
per hour.

Write MAILAB code to find system's failure
rate and reliability over l l0 hours.

10. Field visit

ll. Lab notebook & yiva.

5

5
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