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Answer any one question : 20% 1



Write a progran in LING( yand MATTAB tosolve

ihe following PP using simplons i

Min 2 o= S
Subjectto.  x, Fx,° 8
2x, - 5x, < 22
x, 54
X 122(} 20

7. Writea script in MATLAB and LINGO to sclve
the following IPP using Revised Simplex
Method.

Max Z =x, +x,
Subjectégq,ﬁx‘ +2x,<6
0 x tAx, <4

Y

3. Writea program in LINGO and MATLAB o solve
the following QPP using Wolfe's modified simplex
method. ' |

Max Z = 4x, + 6x,~ fo —2x%, = sz?

2

Subjectto, x, +2x,= 2
X2 0 20
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o Wiltcaprogram in LINGO and MATLAR 1o
the foliowing Integer Iy rogramming Prmiem LNy
Cromory's cutting plane method.

Max 7 = Tx, + 9x,

Subject to, —Xx, +3x,<6
Tx, +x,<35

X, Z_Oandarur CEers.

[

0

Write a program in LINGO and MATLAB tc solve
the following Problem using Dynamic
programming technique.
| Max Z =y Yo,
Sub_)ect 0, y, +y, +y3 5
ey 200 20

b Write a program in LINGO and MATLAB to
solve the following Geometnc Programmmg
Problem.- :

Minimize f{(x) = Txx, !+ Tex 2+ 5x7x x,
' o ‘ - txxxiag

AV SATM-405/15(Pr) { Furn Over }




Write a program in 1 INGe Yand MATLAR 16 fing

2y and Nash equilibrium

e bromatrix came. 28
B '3 2]
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16 seoive the tollowing ¢ ucume  theorem
Arrivals at a telephone booth are considered 1o
be Poisson with an average time of 10 minutes
between one arriva] and the next. The length
of a phone call is assumed to be distributed
exponentially with mean 3 minutas.

(@) What is the probability that 3 person arriving

at the booth will have to wait ?

(6) Whatis the average length of queues that
form from time {o tune ?

(¢} The telephone company wilj install a
second booth when convinced that an arrival
would expect to have 1o wail at least 3 misute

IV EAIM- 205 P { Continied
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Write a progranm in LINGO and MATL AR tosolve
{he following problem of Inventory.

An ﬂgzzlePran tamow Consuimes 5000 units
of a component per }’631 The ordc ing, receiving
and handling cost are Rs. _)CU per order while
trucking cost is Rs. 1200 per order, internet cost

ser unit per year, Detenorahon and
t Rs.

cost Bs.1000 per year for 5000 units. C Calculate
5t

ST SRR P : v VO
e coonomic orae guaniify and m inymun average
J &

0.004 per-year and storage




(8. Wi

caprogram in LINGO and MAT1 AR o solve

the following Stochastic Programming Probiem.

A manufacturing firm produces two machines

parts using lathes, mi iling machines angd grinding
machines. The machinin gtimes available per week
on different machines and the profit on machine

9

part are given below. The machining times
required on different machines for each part are
not known precisely (as they vary from worker
to worker) but are known to follew normal
distribution with mean and standard deviations as
indicated in the following table -

Machining time required per unijt (minutes) Maximum
Type of - as : ’ time
MYD i - Partf Part [T | available
acnine RN Py G Q g s ;
Mean Standard Mean gtal‘ldfll"d per week
~ | . deviatiog | deviation (mirutes)
Lathes ‘_1;1 =10 o =4 a

al

12:4 011(2:4 ‘bl =250£j

Milling machines &, <4 o -6 5 -1 =T b,=2000

Grinding machine aG=1 o, =2 7 =1§ 4 =3 p =450

3 a3t 32 fu3i k4
Profit par unit {Rs). ¢, =50 o =00
A , R
IV SIMTM- 4057 I5(Pr)  Contirned s




¢ 7y
Uretermine the number ofmachine parts i and
1| {0 be manufactured per week to maximize the
‘ sie paching

12, Write a script in MATLAB and LINGO to solve
the following LYP 'using.vR,cyirs"_‘ed Simplex

Mgthod;

».Mm-Z =X, +’_V‘2 _

i\

Subjectto, X, +2x,

T
dx, * X, - 6

|

x. 20

i 72

39
<

"

<

( Turn Over )




in LI ’(i() and MATT. AR (o solve

. Write a progran
PPusing Wolfe's modified simipliex

the foliowing QPP using
method.
Max 7 = A 3x,- ;
Subject to, vt 2x, <4
x,x, 20 IS

Write a program in LINGO and MATLAR (o solve
the feliowing INTEGER Pr ogramming Problem
using Gomory's culling plane method.

Max Z =x + X,

Subject to, 3 x, + 2x, <5
o x, < 2’ .,
*p X 2 0 and are integeﬁgs.g 20

15. Write aprogram in LNGO and MATLAR 10 sowe '

the following Problem usiag Dynamic Programming
technique.
Mz =p2ayp? 4y
Subject to, Y,y
} i’ .} ’ 22 )‘ 3

Y%
Pt
N
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Write a program 1n LINGG and MATLAB (0 solve
the following Geometric Programming Prohlens,

anm/c/(ﬂ) Sxpe, 4 2x) Ty Suotx,

Write a program in LINGG and MATT. AR to find
the Nash equilibrium straicgy and Nash equilibrium

outcome of the following bi-matrix game. 20
18 0 8 36|
4= B=
130 2 0 2

i, Write a program in LINGO and MATLAB to solve

the follovying Queuing theorem problem.

A telephone exchange has two leng distance
operators. The telephone company finds that
during the peak load long distance all arrive
in a poisson fashion at an average raie of 15 per
hour. The length of service on this call is
approximatelly exponentially distributed with -
mean length 5 minutes.

(«y Whatis the probability ihai a subscriber will

have to wait for this long distance call during

4 i . £ k3 5
the pealc hours of the day ¥

VERBATM-AGST A { Trn Overr
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turn, what 1s the expected aiiin ¢ time.’ it

Fav

.. ~ o A 3 e mrran s
produce 25,000 bearing per day.

, y. The cost of
holding a bearing in stock for one ¢ yearis Rs.2
and set up cost for producing run is Rs 180, How
frequently should the production ? : 20

26. Write aprogram in LINGO and MATLAE to solve
the following Stochastic Programming Problem.

A manufacturing firm produces two machines
parts using lathes, milling machines and grindi ng
machines. The machining times required on
different machines for each part and the profit
on mchine part are given below. If the machining
times available on different machines are
probabilistic (normally distributed) with parameters
as given in the following table, find g,h number
of machine parts T and 11 to be manud $—f1

PGAY SIMTRM-405/15(Px { Contisued )
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he orofit. The constrany
have to b iisﬁed with a probability of icast
TR0y 20

Machining time required | Maximumt
e of | per piece (minutes) pe \\/eek(mmuiu:,}

b Standar
whine Part 1 Part 11 Mean U
, deviation

athes a, =10 a,=5 B =2500 o, =500

“hllingmachines a, =4 a,=10 b, =2000 o, = 400

tuindingmachines a,, =1 a, =15 5,=450 o, =50

2

- 1ofit per unit (Rs) c, =50 c, = 100

' 1. Write a program in LINGO and MATLAB to solve
(he following LPP using simplex method.
“Max Z =3x,+ 4x,
Subjectte, x +x,<19 |
2x, +3x,<18

i
i x, <8
< ‘
‘ x, <6 A
i S
JL.‘,)‘?:,O 20

AV S/MTI-405/15(0r) { Tern Over
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[0 & I o iy 3
tee foliowing 1.9} using ‘{«’\ ised Simplex
B A mib 2
Method
Max 7 =35 + 355
Subiect 10, X, <4
<6
Vix 4+ 3x < ig
i Z
X, x, >0 24}

,m‘(

Mrile a prograny in 1IN GO and MATLAE o solve

the foll iowing QPP y using Wolfe's

medified.
simplex method.

Max 7 = 2%, +x,—x2
Subject o, 2x + 3x,<6
' 2x + X, <4

X x,20 o 20

Writea program m LINGO and MATLAB i solve
the following Integer Programmmﬂ P’roblem
using Gomory's cuiting plane method.

{ Continaed)y
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i),

€35}
Max Z = 11x, +4x,
Subiect (o ¢ A 0x <4
) ! :
S+ 2x, < i6
2x, - x4
+ v >{and areintegers. 20

Write a prograim nLINGO and MATLAB to soive
ihe following Problem using Dynamic

Programming technique.

oy 7 e a2 a5, 20 2
Max Z =y +y,”ty,°

Subjectto, ¥, ¥y, 54

where y,, v, y,are positive integers.

Write

the following Geometric LroorammmO Problem.

20

aprogram in LINGG and MATLAB to solve

Mn*l nize fi

)—Sxx x 2 x l+10x

+ Zx y
WWite a program in L I NGO and MATLAB (o fin
{ f(’/

VR A AT

3

7

20‘
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waiting time and the average number of cars per
hour that cannot enter the station because of full
capacity. The arrivals of cars is I per nin and
following poisson distribution. 20

s, Write a program in LINGO and MATT.AB to solve
the following problem of Inventory.

The demand for an item in a company is

18000 unus per year. The company can produce

the item at a rate of 3000 per month. T he cost of
one set-up is Rs. 500 and the holding cost o fonc
unit per month is Rs. 0. 15 The shortage cost of

one. umt is Rs. 20 per month » Detcrmmc the

7 opumum manufacturmg qu ntlty Also dclmmm,

‘the manufacturl g time énd the tnme bLlWLLﬂ
setup . _ 7 - : 20

39. Wrtte a program in LINGO and MAI L AB to
approximate the value of 7 using Monte Carlo
simulation technique. 20

{ Laboratory Note Beok and Viva : S Marks |
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{ Lah. on Special Paper{ONMY)

(Dynamical Meteorology)

Answer any ene questions from each Group

T

Find the mixing ratio of the air near the science
building measuring of wet and dry bulb
temperatures taking a set of 5 data. -

' Calculate the wind speed and wmd d1rec110n near

" thes sc1ence bu11d1110 takmo a set 0‘(‘5 data* i

'Calcuiate the saturatlon vapour plessure near the
science building taking a set of 5 data.

Find the dew point temperature by mmsar‘rg dry

- bulb:and wet bulb temperature near the science

PGV

buxldmo takmg aset of 5 data.

Find the relative humidity near the science
building taking a set of 5 data.

~J3

~J

=
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i
-~ Inthe chart below ¥a ‘ aoteoroatorn o dnt
Hyat S oo I
india. Use this data to create the station raodels
for each city listed in thc table 1
TR 41 ierm Dmx Wind Alt l o { e }1
(°T) ipoint| Direction| Speed Press:urci | weather }
| |(K not) | 1 |
L U ey ‘l l
hliapore 6% 58 W & 50 110169 75 e b Laphtshowe ‘ll
datal 32 130 | SE i0 ](ﬂ‘) i (W(‘I'(Z‘.l\‘l SO
e L S R SO
vambap, | 70 | 69 | SW 65 1900 25% | Drizzle
j!\:unzxmukur 72 | 72 { NW 30 19864 100% lhundu o

5. Inthe chart b"low you ﬁnd meaeoroloqcal data that
~was taken at several d1ffc,rent cities in India. Use
this d’ltd to create. the statlon models for each
city listed in I‘lP table. - , 4

Ty Temp|Dew|Wind Tair Sky PrcscnlJ
(°F) {point Direction | Speed Pressure Weather
170 | 68 | sw 16 {10169 overcastﬁog
ERERE 16110301 | 50% | snow
ot | 70 L 69 | SwW | 20 |99 | vsﬁicaw
" \,1 el ‘ P2 \ 72 j R {9864 ' 100 ’\ ii%-\m&:}?{(@
i
TV BT R DS A Cluen Over'
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9. Inthe chart below you find meteorological data that
was taken at several different cities in India. Use
this data to create the station models for each

city listed in the table. 4
City Tempr Dew{Wind Air . ‘Sky | Present
(°F} jpomntDirection| Speed | Pressure Weather
Calcutta 69 | 58 | NE 16 110169 | .50% | Nope
Kashmir 40 | 37 S 10 11030-1 jovercasy snow
Bombay 70 1 69 | SW 20 19982 25% | drizzle
Qhennai 72} 72 | W 30 {9864 100% | thunderstorm
GROUP C
(Usmg T hermo Dlagram)
10 For an air parcel whose temperature pressure and
 dew point are 20°C, 80 kPa “and" -2-5°C
, respectlvely How this air parcel can be
“represented on a thermo diagram. Hence dete"mme. :
its relatlve humldlty . 4
11. Determine the new state of the air parcel having’:
initial temperature = 25°C, mixing ratio = 6 gm/kg
and pressure = G0 kPa after being lifted dry
adiabatically to the pressure level 60 kP 4

PGAVE/MTM-

4051 5(Pra
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14 Plot tbe followm0 soundmgs

i Tow much liquid water has been condensed out
At the height 40 kPa if adisbatic ascent s
occurred for an air parcel initially has
lu'npcraune:ZOOC,mixing ratio = 4 winfkg and

pressure = 80 kPa.

Suppose an air parcel initially temperature = -20°C,
mixing ratio = 4 gm/kg and pressure = 80 kPa
ascends 2 udxabatxcally at P = 40 kPa and here it is

Supp(}'sf‘d that 1 gm/kg of liquid water falls out

leaving the remaining liquid watcr as cloud
droplets that stay with the parccl. If this parccl
descends then what is its new L( [, and thermo
state back at 80 kPa ? '

[paea) | €O I cﬂ
a0 | 40 | 20
50 | 30 | 10
w | s | -5

( Turn Over )




P(kPa) | 700 | 100y
70 0 0
80 5 0
90 9 10
99 9 19
100 1 25

Determine the layer of air where probable cloud
exists.

flS. Air initially at 100 kPa has temperature 40°C
and dew point température of 20°C. It rises
to a height where the pressure is 50 kPa.
Precipitation reduces the total water by 5 g/kg
and 'the“parcel radiatively cools by 11°C
while at cloud top. Finally the parcel descends
back to 100kPa. What is the final relative
humidity ?

16. For the air parcel. whose pressure is 70 kPa,
H . ~ O . . v .
temperatwie being 20 °C and mixing ratio being

WGV S IMTM-405/15(P7.) CCsattied )




L p/kg, find its fifting condensation fevel i
; olthe air parcel when itreaches a pressure o bt
{0140 kPa and how much liquid water b beon
‘vondensed out at that height 7

Ficld Work

Note Book + Viva
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