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Write ap ro g ra m  in UN< >( );md .MA i I -Ah tu;-. 
the fo l l o w in g  I J ’P u s m ; '  s im plex  i . in<".!

Min Z -  3a ( i

Subject  to,  x t + x 2<8 
nY a- -nt < 7?/.Xj ■ -X^

v < 4

live

x , . x 2 0 20

2. Write a script in MATLAB and LINGO to solve 
the follow ing LPP using Revised Sim plex 
Method.

M ax Z  = x { + x2

Subject.to, 3x, 1 2x? < 6
Xj + 4x2 < 4

x r  x , > 0 20

3. Write a erogram in LINGO and MATLAB to soive 
the following QPP using Wolfe's modified simplex

method. :
Max Z = 4x, + 6x?-  2xf -  2x,x2 -  2x~ 

Subject to, x, + 2x < 2

' 1
2

x. > 0 20

- (Continued)
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* Wiile aprogram in LINGO and MATLAB to soive 
ilii following integer Programming Probierii usinsz 
f 'omoiy's cutting plane method. ■

Max Z = l x  + 9x1 2
Subject to, -  x, + 3x  < 6

7xl + x 2 < 35

p x 2 ' t0  and are integers. 20

Write a program in LINGO and MATLAB to solve 
the follow ing Problem  using Dynam ic 
programming technique.

MaxZ = y ly 2y3 
Subject to, y } + y2 + y== 5

20

■’*. Write a program in LINGO and MATLAB to 
solve the following Geometric Programming 
Problem.

M inim ized) -  lx xx~x + Ixjc?  + 5x

" + W 32G
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Wriic a prognin; in L i . ind MA'ILAB io iijiri 
.... ™ sa equihbnum strategy and Nash equilibrium
- ^ o n r e o f , j!eK »;!„ w : ,^ b !..m,,;m g a m e . .....

"I o ' [3  2
2 -1

a  -
1.0 i

3 pi'°g,an; in .m l MAILAR

; ^ r ,he fouow ing

Arrivals at a telephone booth are considered to 
e Po.sson with an average tim e o f 10 m inutes 

- - .w e e n  one arrival and the next. The length 
oi a phone eall is assum ed to be d is tr ib u M
exponentially with mean 3 minutes.

(a) What is the probability that a person arriving
at the oooth will have to wait ?

(b) What is the average length o f  queues that
iorm from time to time ?

t o  The telephone com pany will install a 
second booth when convinced that an arrival
would expect to have-ow aii a! ieasr 3 mbluse

S/M fM - 405/1 5'pr.)
( Coii(i)nied \



lor the phone; By how much must flic Low 
of arrivals be increased  to ju su ly  a seemc*

GOOth ?

iiid the average number of units in me 

system.

what, is the probability that an arrival has to 
wait more than 10 minutes before the phone 

is free ?

s/1 Estimate the fraction o f a day that the phone 
will be in use (or busy). 20

Write a program in LINGO and MAI LAB to solve 
the following problem o f Inventory.

An engineering factory consumes 5000 units 
o f a ’component “per year. 'I he ordering, receiving 
a n d  handling cost are Rs.300 per order w hile 
trucking cost is Rs. 1200 per order, internet cost 
Rs.0.06 per unit per year, D eterioration and 
obsoience cost Rs.0.004 per -year and storage 
cost Rs.IOOO per year for 5000 units. Calculate 
the economic order quantity and minimum average 
'  . 20

/ivs/vnni-nn/nnv!
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[/> rr:_'v
^ ^ a p r o g r a m  in LINGO and MATLAB to solve 

(o,lowing Stochastic Programming Problem,

A manufacturing firm produces two machines 
parts using lathes, milling machines and grinding 
machines. The machining times available per week 
on different machines and the profit on m a^ in *  
part are given below. The m achining times 
required on different machines for each part are 
not  known precisely (as they vary from worker 
to w orker) but are known to follow norm al 
distribution with mean and standard deviations as 

__ indicated in the following table :

Machining time required per unit (minutes) j Maximum
Type o f  

Machine
Parti

Mean Standard
deviation

Part II

Mean

Lathes

Standard
deviation

time 
available 
per week 

ite

CT,...=6
Milling machines a =4 n  21 <#21

a ,2 4  a , , .  4 6, = 2500  

= !0 a„- : 7 b2=2000
Grinding machine a = l  ™ =■? -" 1 a3 i fl32= (-5 0^=3
!>rofit p«r unit ( R s ) . c  = 50

»'l V S/MfM-405/15(Pr.)
Continued)



( •? }

Determine the number of machine parts i and 

M to be manufactured per week to maMi,i.<.c
. ,.viihotrt exceeding the available macmmng 

iimes more than once in 3 00 weeks

Write a proaram in LINGO and MATLAB to solve 
rhe followingLPP using simplex raetnoo.

M ax Z - 2 x x + 3x2 x

Subject to, 2xl + 5x2- x 3:< 5

x. + x, + 2x3 -  6 
2x - x 2+ 3x3 = 7

1 2  Write a script in MATLAB and LINGO to solve 
the following LPP using Revised Stmplex

Method.

M in Z  = x 1 + x2

Subject to, x 1 +  2 x 2 > /7 - .

4x, + x2>6 

. x ,,x 2> 0 'U

PG/lVS/MTM-40̂ /15!Fr.)
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i .y  Write a program in LINGO and M ATI ,AB to solve 
/ U e  following QPP using Wolfe’s modified simplex 

method.

M axZ  = 2x + 3x — r 2 ’ 2 1̂
Sisfnprt -- j

a2  ̂v 20
juDject to. .v + 2x < d■' ' > 2 —

x, > 0

! 4. Write a program in LINGO and MATLAB to solve 
the following INTEGER Programming Problem
using Gomory's cutting plane method.

M axZ  = x } + x 2 

Subject to, 3 Xj + 2x < 5 
; x 2 < 2

x p X2 > 0 and are integers. 20

15. Write a program in LINGO and MATLAB to solve 
the M ow ing Problem using Dynamic Programming 
technique.

2
'3

Min Z =y}2 + y 22 + _y3 

Subject to, y  + y^ + y^ > 1 5

Tp > 0 20

''< i/iVS/MTM-405/I5(Pr.) ( Confirmed )
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Write a program in LINGO and MATLAB to solve 
ilie following Geometric Programming Problem.

Minimize fix)  = 5x,x + 2x~ '.t. -r 5::, -i- x„ fJ v y 12 1 J < >

Write a program in LINGO and MATLAB to find 
the Nash equilibrium strategy and Nash equilibrium 
outcome o f the following bi-matrix game. 20

' 8 0 ' '8  30"
A = B =

30 2 0 2

'i. Write aprogram in LINGO and MATLAB to solve 
the following Queuing theorem problem.

A telephone exchange has two long distance 
operators. The telephone company finds that, 
during the peak load long distance all arrive 
in a poisson fashion at an average rate o f 15 per 
hour. The length o f service on this call is 
approxim ately  exponentially distributed w ith 
mean length 5 m inutes.

(<-/) What is the probability that a subscriber will 
have to wait for this long distance call during
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(b) i f  the subscriber w aits and arc serviced in
turn, what is the  expected waiting t im e . '

19, Write a program in LINGO and MAT!, a  B So  solve 
the following problems o f  Inventory.

A constructer has to supply 1 (LOGO bearing 
per day to an automobile manufaciurer. He find 
tha t when he start a production run. he can 
produce 25 ,000 bearing  p e r  day. The cost o f
holding a bearing in stock for one year is Rs.2 
and set up cost for producing run is Rs 180. How 
frequently should the production ? ;

20. Write a program in LINGO and MATLAB to solve 
the following Stochastic Programming Problem.

A manufacturing firm produces two machines 
parts using lathes, milling machines and grinding 
machines, i he m achining times required on 
different m achines for each part and the profit 
on mchine part are given below. If  the machining 
tim es available on d ifferen t m achines are 
probaoilistic (normally distributed) with parameters 
as given in the following table, find the num ber 
oi m achine parts 1 ana II to be manufactured

l’G/lVS/MTM-405/1 5(Pr.)
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(■it week to maximize the profit, f he cons(ranv;
Iiiive to be sati sfied with a probabil i ty oi scast 
u «)Q 20

M achin ing  tim e required M ax im um  lime avail able

]M' ()f per piece  (m inutes) per w e e k /m m u te s )

ii lime Part 1 | Part 11 
\

T~ S tandard  
M ean  . -deviation

lilies a u =  10 o 12= 5 b =  2500 o , , = 500! t> ■
■Mil ling machines o 21 -: 4 a 22~  ]0 b 2 ~- 2000 o /i2 400

ii inding machines a 3l 1 a,., = 1-5 6, =  450 a i3 =  50

1‘io llt  per unit (Rs) c =50 c 2 = 100

I. Write a program in LINGO and MATLAB to solve 
the following LPP using simplex method.

Max Z = 3Xj + 4x2

Subject to, x, + x2 < 10 
2Xj + 3x, <18

■ ' ■ Xj < 8
x ,< 6

x ., X- 0 20

IVS/MTM-405/ S 5 (Pr.) i Turn Over ;



‘i L h 5  Qnri! [Mnn < ,cui, U j '<vj(J lo solvet” f"l /T> 4 S-* I 1 - r - ...ui>_ lOjJowino 1 |j {> r>
^  , ' " te Revised Simplex
Method.

M ax Z =- 3X + 5r  

oaojecl to, x < 4

%2 s' 6
v 3;r _i ^  , p

x v x2 >0  ,,

K r i ‘̂ ~  te LING°  30(1 MATLAB to solve 
£ •  follow,ng QPP using Wolfe’s modified
m iuphx method.

Max Z  = 2x] + x9 -  x 2

Subject to, 2 x ,+ 3 x 2 < 6  

2x ] + x2 < 4 

x, , x2> 0  20

Write aprogram in LINGO and MATLAB to solve
the follow ing Integer Programming Problem 
using Gomory's cutting plane method



f
f

(

Max Z = 1 lx, + 4x 2

Suhiecl to, —x i  ̂ 'Lx,., S 4 

: 5a. + 2 x7 < 16

?T — V <4■fc./.V-j -
x . x  > 0 and are integers. 20i 1 ' 2

i . Write 8 oroeram hi LIN0 0  ano MAI IjAXi  to soive 
ihe follow ing Problem using Dynamic 

j Program m ing technique.

! Max Z ' = _y,2 + j 22 + y32

! Subject to, y {y2y 3 - 4

where y,, y 2, y3are positive integers. ■ > 20

:U. Write a program in LINGO and MATLAB to solve 
Ihe following Geometric Programming Problem.

M inim ize/(x) = 5x1x2",'x32+ x ~ h 2r] + lO x/

+ 2 x 1'V V 220-

/rite a oroeram in LINGO and MAI LAB to nna. w

{ / llf'fl ( )\
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wailing time and the average number of cars per 
hour that cannot enter the station because of lull 
capacity. The arrivals o f  cars is 1 per nun and 
1 oil owing poisson distribution. 20

!H. Write a program in LINGO and MAi LAEHosofve 
the following problem o f  Inventory.

| The demand for an item in a company is
I 18000 units per year. The company can produce
| the item at a rate o f  3000 per month. The cost of
S one set-up is Rs. 500 and the holding cost o f  one
j unit per month is Rs. 0.15. The shortage cost of
! one unit is Rs.20 per month. Determine the
; optimum manufacturing quantity. Also determine

the manufacturing time and the time between 

setup. '

39. W r ite  a program in LINGO and M AI LAB to 
> approximate the value o f  r z  using Monte Carlo

simulation technique. 20

[ L a b o r a t o r y  Note Book and Viva : 5 Ma r ks  |

I>G/1VS/M TM -4Q5/! 5 (l’i-.)



( Lah. on Special Paper(OM))

(Dynamical M eteoro logy} 

j Marks  : 25 j 

Time  : 2 hours 

Answer  any one questions from each Group 

GROUP — A

Caiculate  the vapor  pressure  near  the sc ience 
building taking a set o f  5 data, 7

Find the mixing ratio o f the air near the science 
building m easuring o f  wet and dry bulb 
tem peratures taking a set o f 5 data. 7

Calculate the wind speed and wind direction near 
the science building taking a set o f 5 data. 7

Calculate the saturation vapour pressure near the 
science building taking a set o f 5 data. 7

Find the dew point temperature by measuring dry 
bulb and  wet bulb tem perature near the science 
building taking a set o f 5 data 7

Find the relative hum idity near the science 
building taking a set o f 5 data. 7

/IVS/.MTM-405/i 5( Pr.) ( Continued)
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GROUP -  B

t / i 1 U . J  ,-v.rI !j ine l * i 11 u c i u ^

;jtat was taken at several differeni r:«u-: m 
india. Use this data to create the stat ion model-, 

lor each city listed in the ladle :

' J1 \- Temp

(°F)
Dew
point

Wind ]Air r .. ..-Hi

Direction Speed 
(K not)

Pressure Wealliei

69 58 W 50 i0!6-9 75 1 .11• 1 i! sliiiwei

32 30 SE 10 1030 1 OVCI'CdSl snow

iiinbap, 70 69 s\v 65 900 25% Drl/./.le

nmarpukur 72 72 NW 30 986-4 100% tlniiuleistoin)

it. j n tire chart below you find meteorological data that 
was taken at s e v e r a l  different cities in India. Use

listed in the table.

U' Temp
(°F)

Dew
point

Wind v Air
Pressure

Sky I Present

Direction Speed Weather

■ l.m.i

70 68 SW 16 1016-9 overcast Fog

32 32 S 10 1030 1 50% snow

hirjr.u 70

| /z

69 SW 20
!

990 25% | Clear

w y s o 986-4 ! 00% j tivoiulc! storm

IV, Mi M- ■ ( Turn O ver  }
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9. In the chart below you find meteorological data that 
was taken at several different cities in India. Use 
this data to create the sta tion  models for each 
city listed in the table. 4

City Temp
(°F)

Dew
point

Wind Air.
Pressure

Sky Present
WeatherDirection Speed

Calcutta 69 58 NE 16 1016 9 50% .None

Kashmir 40 37 S 10 1030-1 overcast snow

Bombay 70 69 SW 20 998-2 25% drizzle

Chennai 72 72 w 30 9864 100% thunderstorm

GROUP - C  

(Using Thermo Diagram)

10. For an air parcel whose temperature, pressure and 
dew point are 20° C, 80 kPa and -2-5°C  
respectively. How this air parcel can be 
represented on a thermo diagram. Hence determine 
its relative humidity. 4

11. Determine the new state o f  the air parcel having
initial temperature = 25°C, mixing ratio = 6 gm/kg 
and pressure = 100 kPa after being lifted  dry 
adiabatically to the pressure level 60 kPa. 4

PG/IV 'S/M TM -'iOy? 5(Pr. (Continued)



nuch liquid water has been condensed mil

occurred for an air parcel 
temperature = 20 C, mixing raise 

pressure = 80 kPa.

I V Suppose an air parcci initially temperature -  20 C, 
m ixing ra tio  = 4 gm /kg and pressure -  80 kPa 
ascends adiabatically at P = 40 kPa and here u  is
supposed that 1 gm/kg o f liquid water falls out 
leaving .the rem aining liquid water as cloud 
droplets that stay with the parcci. I f  this parcel 
descends then what is its new LCL and thermo 

state back at 80 kPa ?

14. Plot the following soundings :

P(kPa) T /G ) T(°C)

40 -4 0 -20

50 -3 0 -10

60 -5 -5

l’G/1 V S/MTM-405/15(Pr. >
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P(kPa) £5
O o 7(V)

70 0 ()

80 -5 10

90 QJ 10

99 9 19

100 11 25 : ,

Determine the layer o f  air where probable cloud 
exists. 4

! 15. A ir initially at 100 kPa has tem perature 40°C 
I and dew point tem perature o f  20°C. It rises 
j to a height w here the pressure is 50 kPa. 

Precipitation reduces the total water by 5 g/kg 
and the parcel radiatively  cools by 11°C 
w hile at cloud top. Finally the parcel descends 
back to 100 kPa. W hat is the final relative 
humidity ?

16. For the air p a rc e l w hose pressure is 70 kPa, 
tem peratuie being 20°C and mixing ratio being

ji'G /IV S /M ! M -40 5 /I5 (P r.)
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* l j',/kg, find its-lifting condensat ion U-vrl :.i:m
* of the air parcel when it reaches a press nix: hcij-.h! 
fill 40 kPa and how much liquid water has lu-c h

 ̂*ondensed out at that height ?

j Field Work 
t

| Note Book + Viva

I*
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