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M.Sec. 4th Semester Exammation, 2025

APPLIED MATHEMATICS

" [ Lab : Operations Research]
[ Practical ]
PAPER — MTM-497(A)
 Full Marks : 25
- Time : 2 houfs
~ Answer from both Groups ’
The figures in the right hand margin indicate mars
Tll_ea;iuéstiensé are to bé sélected by lottery.

~ GROUP-A

. Answer omequestion: - - = 6x1
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1.

2.

(G 2)

Write a code. in LINGO to find Nash .-
equilibrium strategy and Nash equilibriam
outcome of the followihg bimatrix game. . -

. |8 o] 8 30|
A—[30 2] B:=[0, 2]

Write a code in LINGO to solve
the following - Geometnc Programming

Problem.

Mlmmlzef(x) Sxx x +x x Ty
10x +2x chx3

X, x,,%,>0.

. Write a code in’ LINGO to solve the
_,follmwing Stochastic'l?mgramming Preblem. |

| A manufacturing firm, produces two

- machines’ parts using lathes, milling machines

and grinding machines, The machining times
required on different machines for each part
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-and the profit on machine 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 the number
of machine parts I and II to be manufac-
tured per week to maximize the profit. The
constraint have to be satisfied witha -
probability of at least 0.99,

. | required perpiece |  Maximum time
Typeof | (mimses) available per week
Machine . ‘ (mimmres)

' Part-1 | Part-II{ Mean |Standard
Lathes . .  4,=10 a,=5 b,=2500 ¢, =500

MillingMachines a, =4 a,, =10 b,=2000 G,, =400
-~ GrindingMachines a,, = 1. a,,=1.5b5,=450 =50
Profitperunit(Rs.) ¢, =50  ¢,=100
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. Write a code in ‘LINGO to solve the

following QPP using Wolfe’s modified
simplex method. =~

: MaXZ=2xl+xz—x12
 Subjectto, 2x,+3x,<6 -
2x, +x,<4
x,,x%,20.
. Write a code in’ LINGO and then to
solve the following fuzzy LPP.
'MakZ= 3x,+ 3x,
Subject to, x, +x, < 10
2x, +3x, < 18
: x <8
x,$6
| X, 5%, 2 0.
' Here, 3, 4and {§ are symmetric triangular -
fuzzy numbers with spread 1.5. '
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| 6. Write a code in LINGO and then to
’ ~ the following Stochastlc Programmmg
| Problem. .

‘ " Amanufacturing firm produces two -

 machines parts. using lathes, milling
‘machines and grinding machines. The’
machining times available per week on
different machines and the machining times
required on different machines for each part

. . are given below. Assummg that the proﬁt

- per unit of each of the machine parts I and Ii
is a normally distributed random vanabl_e,
find the number of machine parts to be
_manufactured per week to maximize the
profit. The mean value and standard
deviation of proﬁt' are Rs. 50 and 20 per unit
for partI and Rs. 100 and 50 per unit for
part I
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perpiece (minutes) | Maximum time
: ‘ pvailable per week

Machine }——— (mirutes)
Part-1 Part-]I

 Lathes a,=10 .a,=5 b =2500
MillingMachines @, =4 a,=10 5,=2000
GrindingMachines @, =1 a,=15 b, =450

7. Write a code in LINGO to solve the
following goal programming problem :

MinZ=Pu .+ Pu,+ O,)+Pu,
Subject to 8xl'+ 6x, +u - 0, =36
x, -2, tu,- 0,=0
2x, +4x, + u, =20
3x, +4x, +u, =24

Xy Xy 5 Uy, Uy, Uy, U, 0,,_02_2 0.
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(7).

| 8 erte a code in LINGO ‘to solve the

followmg LPP.

 Max Z= 61x +209x, +324x +33x+276x

' +285x +250x +100x+12.x +282x 10

Subject to constraints .

16x, + 25x, +22x, + 4x, + 9%, + 8x, + 11x,
+29x +20x +22x 518-

© 5x, + 22x, + 15x, + 30x, +24x + 15x, + 14x,

+28x +31x+25x SS3

22x +17x +9x +32x + 26x; + 20x, + 16x,
+16x +26x+24x <50

32x, +30x + 10x +30x + x, +29x, + 15x,
+x, +2x+23x 54

l4x +9x, +32x + 22x, +30x + 18x, + 18x,
-+32x +15x+x 540

.-12x +4x +30x +11x + 23x, +29x +8x

+ 2x, +23x <31

10 —

22x +23x +26x + 13x, + 6x, +13x +32x,
+ 11x, +8x +5x 0 S$39
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0 <X < Uwhere U”.=(0.125, 0.133, 0.04,
0.133, 0.571, 0.138, 0:266,0.62,
ez, 0153)

GROUP—B |

Answer onequ&stlon .‘9.x1"

9, Write a code in MATLAB to solve the
following LPP using smplex method

Max Z= 1200x + 1300x +1300x, + 1200x
o+ 899x + 999x + 899x + 1099x

Subjectto 12x, + 13x, + 13x +:12x, +
Ox, +10x +9x +11x <39

+x2+x +x, +0x +x +x +sz3
x, +x,+x, +x +x; +0x +x +x,<3
+x +x +x +x + x, +0x +x <3
+x +x +x +x +x +x, +0x S3_

8
OSxSIforIZ ........ ,8

.-l-—.—
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10. Write a code in ~MATLAB to find
the Nash equilibrium strategy and Nash |
equilibrium outcome of the following bl- o
matrix game. ' T

R 7

s s et

11. Write a code in MATLAB to solve
the  following Stochastlc Programmmg
. Problem. - :
’ A manufacturing ﬁrmproduces two machmes
| parts using lathes, milling machines and .
| grinding machines. The machining times
. available per week on different machines
!' and the profit on machine part are given
| below. The machining times required on
' different machines for each part are not
l kriown precisely (as they vary from worker
| to worker) but are known to follow normal
| distribution with mean and standard devia-
i tions as indicated in the following table. _
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o (m) ’ _f" _' _'_.?i,:‘-' e 8
Typ'eo\f( . ‘ Macizum]
|Machine | Part-1 |Part-n fime "
; e .l ]I

Mean (3 |Mean dard | per week

. dewatlon » 'on ( . )

Imlﬁl 4,=10 c, =6 a,=4 c,,=4 l_’1=2500

" machines @, =4 C©,, =6 a,=100,, =175, 2000
| madiines §,=1 ©, =2 &,= 150- _3,,3=450.

. Profit perunit (Rs) ¢, = 50 100

Determine the number of machine
parts I and II to be manufactured per week
to maximize the profit without exceeding the
available machining times more than once
in 100 weeks. '

( ConM)
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12. Write a code in MATLAB to solve

~ the following Geometnc Programmmg
Problem. '

" Minimize f (x) 7x X, + 73:,7:3 + Sx XX,

+ x,Xx,X,

Xis Xy, %, >0,

. 13, Wnte a code in MATLAB to solve the

followlng QPP .using . Wolfe '$: - modlﬁed
simplex method.

Max Z = 18x, + 3x, - 0.001x? — 0;005x;- 100
Subject to,  2x, + 3x, <2500
X, +2x,< 1500

X% 2 0.

14. Write a_code in MATLAB to solve the
following Goal Programming problem.
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Min Z=P,(2d; +3d] )+ Pd’
* Subjectto  20x, + 10x, < 60
| 10x, + 10x, < 40 |
30x, + 60x, + d; — d* = 600
x,+d —d'=4
_ x2+d3"-.d3+=4
x,,x%,,d ,d'20, i=1,2,3.

15, Write a code in MATLAB to solve
the following - fuzzy. LPP using simplex
" method. o BT '
Max Z = ixl +3x, - 1x,
Subject to, 2x, + 5x,-x, <5
x,+x,+2x, = ¢
2x, —x,+3x,=7

>
X,,%,20.

Here, 2,3, and i, 6 are symmetric trian-
gular fuzzy numbers with spread 2.
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