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Answer Q. No. 11 and any six from the rest

1. (a) Apply Wolfe's method for solving the
' followmg problem : e
Maximize Z=—4x + X 2xx,
subject to the constraints '
3 . t 2% '+x <6
e 4x2 <0
X%, 20
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(b) State and prove Wolfe's dﬁal’ity theorem. 5

- (¢) Define the following : | 4

() Minimization problem involving
differentiable function

(ii) Local Minimization problem for
differentiability.

7. (a) Apply Beale's method for solving the
. following quadratic programming problem :

Maximize Q(x)=x,2+ 3x,>
subjectto -t LT
i i s P

(b) State and prove Fritz-John saddle point
necessary optimality theorem. When does
the theorem fail ? 62

3. (a) Using decomposition principle reduce the
following problem to an elegant form of LPP
which can be solved by simplex or revised
simplex method. :
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. Maximize Z=8x +3x,+ 8x'3j+' 6x,:
subject to : v ‘
dx, + 3xiobmytdx, < 16
dx —x,+x,.512
Xpki2x, £ 8

and x>0, j=1,2,3,4 7

(b) What do you mean by theorems of the it
alternative ? State and prove Slater's
theorem of the alternative. ° : 6

(c). What are the basic differences between first
existence and second existence theorems
concerned with non-linear programming ? 3

4. (a) State Farkas' theorem and give its geometrical
interpretation of non-linear programming. 6

(b) Let x° be an open setin k", let O and g be
defined on x°. Find the conditions under

which a solution (X, 7o, 1) of the Fritz-John
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_saddle point problem is a solution of the

The T £l L L

(¢) What are the basic differences between

Fritz-John stationary point problem and . ~ Wolfe's method and Beale's method ?
'.,:_‘conversely 2 6. (a) Use revised siinplex method to solve the
Solve the followmg LPP using bounded following LPP :
~variable simplex method : Maximize Z = 6x, — 2x2 +3x,
Maximize Z=2x, t+Xx, ' | . subject to ' ,
subject to the constraints ' 2x, —x,+ 2x,<2
: i 4x <4
2k, % 40 1 3
5 - : and x,x,x,20
X s 6 ; . _ e
Xk s g ) ; ' (b) Discuss the effe_ct of discrete change in the
X, —2x,. 2 1 ’ : . requirement vector b to the LPP
O<x <3 and O=x, <2. 8 Maximize Z= Cx
Derive the Kuhn-Tucker conditions for subjectto x=b, x20
* quadratic programming problem. Under what where C, x"e R", b"e R” and & is an
~ condition, these conditions will be necessary : _ m X1 matrix. : ;
-and sufficient? 8 '

(b)

7. (a) Using Branch and Bound techmque solve the

Let O be a numerical function defined on an followm IPP -
openset TCR” and let® be differentiable : &
of xel.If Ois concaveatx eI, then prove Mag. Z=x +x
that sub. to
6(x)— B(x) < VO(ENx—%), | il iy
foreachx el 1 : 6 and x,,x,>0and are integers.

8
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(b) Using graphical method solve the following
Goal Programming Problem :

Minimize z=P d’+P.d +30P,d +"
40Pd, +Pd
subject to 2x, +4x,+ d; —d,= 80
3x,+3x,+d, —d,”= 80
x,+d]—d'=12
x,+d;~d=12
| 30x, + 40x, + d, —d,"= 1200
ol e e e e R R

d ,d, =0 s

8. (a) Using Davidon-Fletcher Powell methodb
minimize the function

fx,,x,) =8x2 +4x] —24x, +16x, +35

12 |
with [ 1 ] as the starting point. -8
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(b) Discuss the Golden section method to find ’
the minimum point of a‘unimodal function
defined on [a, b]. How this method differs

~ from the Fibonacci method ? 8

9. (a) Using steépest descent method to minimize
the function

f(xl’ xz) =X _x2”+ 2x12+ 2x1x2 1 x22

e
starting from (1) - Also compare this
optimum point with exact optimum point
determine by solving Vf(x)=0. G+ 2.

(b) Using Golden section method minimize the
function

(2 —6x+13)/4, x<4

i AL , x>4

f(x)={

in the interval [3, 5] upto six experiments. 8
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10. (a) Derive the expression for Gomory-cut in the
f:ase of IPP. Apply it to obtain the initial
iterate to the following problem :

Max. Z=9x + 7x,
‘sub. to '
I =% <6

x, +7x,< 35

and x,x,>0and are integers. 4 + 4

(b) The optimum solution of the LPP :

Méx. Z=x + 4'x2 =Jx -t 3x, X,
sub. to
X, = 3x, + x,+ 2x,+ 6x, <3
2x1+x:,_+3x4+2x5 <6
4x]+.'x2—. X by <=2
and X5 Xps X35 X0 X 2 0.

is contained in the table :
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Gt 4 o RaBas A ]
| Basis C, | By, v ¥y K s Y Y5 Ve
_ N 1 25 ' 37 Foudl

1 1o =% el 1

X, .3 1 2 0 0 4 4 A
. 7 e L2

. - ' 0 Fra A

x; 4 |3 2 1 0 4 9 4 4
| £ 27 L
Zeta B b S S - 40 ®

find the range over whichc,, ¢, ¢, and b, can be
. changed one at a time, SO that the obtimality of
the current solution remains undisturbed, where
€l and c, are 1st, 3rd and 4th cost components .
“of the objective function and b, is the 2nd

component of the requirement vector. 2+ 2+2+2

11. Answer any one :

(@) What are the differences between regular

- simplex method and dual simplex method ?

What are the advantages of regular simplex
method ? 2+2
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(b) ‘Write a short note on any one of the
following: 4

Differentiable Convex and Concave functions.

Special Paper : OM

Answer Q. No. 11 and aﬂy six from the rest

Give a definition of salinity of sea-water. Derive |
the following relations :-

o <= r{5)/5)

v e {88

(iti) T,y =Ky ~Tou=K(C,/C,)

where symbols have their usual meanings. 16

(a) Assuming that sea-water is a two-component
mixture of salt and pure water, show that the
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(1)

principle of conservation of mass leads to
the pair of equations :

Dp Ds __
Dt+pd1vii 0, P D= dlvf

is usual notations. 8

(b) Assuming that the mass excharnge process
across the free ocean surface F (7, £)=0
amount to a flux, b, of pure water in unit time
per unit area, obtain the boundary conditions
at the free ocean surface.. s 8

(a) Find the condition of stablhty of equilibrium
of a stratified _ﬂuld and hence explain the
significance of the Briint-Vdiséla frequency. 8

(b) Obtain an expression of the Briint-Viisala
frequency for the following cases : 8

(i) Inlayers where temperature and salinity
variation with depth are large.

“(ii) In a homogeneous layer where salinity
and temperature vary little with depth.
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Assuming the sea-water to be viscous
compressible heat-conducting fluid, derive the
energy equation in the form

2 (pE,)=—div I}
He_née deduce the equz}tion of eritropy evolution. 16

Stating assﬁmptions, give a mathematical
formulation of the Ekman-model of wind driven
current in a homogeneous ‘ocea‘n, Solve the
system of equation to explain the vertical
structure of the flow. Find the volume flux for
such flows. A s 16

Explain B-plane approximation. Assuming the i
sea-water to be a non-viscous stratified fluid,
deduce the B-plane equations and examine the
range of validity of these equations. 16

In two-dimensionai model of ocean currents,
solve the problem for viscous boundary layer and
show that a weak back flow appears close to the

external edge of the boundary of Western-shore. 16

( Continued ) »

10.

. 11
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Deduce fhe .momentum ecjuation of motion of the
fluid on rotating earth. Also explain the physical :
interpretation of each term. 11+5

‘Deduce the equations of inertia currents under

some assumptions stated by you Hence find the

inertial period at an equator and at pole of the -

earth. . . 8+8

Discuss the Poincare’ and Kelvin waves when

_Bx
a L,n L2.3, ..

where L is the width of the channel and o have
its usual meanings. . 16

‘Define adiabatic temperature. L 4

Or

Define Ekman number and Rossby number.
242
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