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

1. (a) State and prove Fritz-John saddle point necessary

optimality theorem. When does the theorem fail ?
. 6+2
(b) Give the outlines of the decomposition principle to

solve a large linear programming problem. 8
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a (-] > % . : 3 & N - . = B
(@) Les b? an open set in R, let 6 and g be defined (b) What do you mean by the theorem of alternative ?
on X°. Find the conditions under which. State and prove Motzkin’s theorem of alternative.
2+4

" (i)  asolution (X,%,7) of the Fritz-John saddle point .
(a) Define constraint qualification and explain the cause

problem is a solution of the Fritz- i .
itz-John stationary of their introduction in the theory of non-linear

point problem and conversely. :
’ hels ik programming problem. Discuss about two such

iy constraint qualifications. 8
(ii) ? solution (X, u) of the Kuhn-Tucker saddle point
(b) Define goal programming problem. A firm produces

problem is a solution of the Kuhn-Tucker :
i two products A and B. Each product must be

stationary point problem and conversely. 4 :
: rocessed through two departments namely 1 and 2.
{(b) Brleﬂy describe the Wolfe’s method to solve a P g P ; . y ;

diati _ Department 1 has 30 hours of production capacity per

quadratic programming problem. 6 ‘ ' s
g day, and department 2 has 60 hours. Each unit of
(c) State. Farkas’ theorem. vae ‘the geometric ; proauct A requires 2 hours in department 1 and 6
interpretation of it. : 6  hours in department 2. Each unit of product B

requires 3 hours in department 1 and 4 hours in
~ department 2. Management has established the
following goals it would like to achieve in determining

- (a) Solve the following quadratlc programmmg problem
by Beale’s method

Max Z(x,x;)=6x +3x, - 7 “4"2 +4x1%, the daily product mix :
i:l?z:; ;o Py : The jointv tqtal production at least 10 imits.
. gar o P, : Producting at leasF 7 units of product B.
,xl»xé <0 P; : Producing at least 8 units of pmduct A.
Formulate this problem as a goal programming model.
Also show that Z(x,x,) is Strictly convex. . 842 ' 3+5
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5. (a) Prove that the quadratic
Q(X)=%)§TAX+BTX+c, where A be n X n symmet-
ric matrix, B,XeR" and C is a real constant, is
minimized sequentially once along each direction of
a set of n A-conjugate directions, then the global
minimum Q(X) will be located before the nth step
regardless of the starting point and the order in which

the direction is used. : 8

(b) Use the artificial constraint method to find the initial
basic solution of the following problem and them
apply the dual simplex method to solve it.

Max z=2x -3x; -2x;

Subject to x; - 2x; - §x3 =8

2%y +x3 <10

Xg —2x3 2 4

X ,sz, x3 20 | - 8

6. (a) Solve the following IPP using Gomory’s cutting plane
method : 3
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function

Maximize z = 7x; + 9x,
Subject to the constraints
-x; +3x, <6
7x; + x5 £35

x; +x,20 and integers. p 8

-(b) ‘What is usefulness of post optimality analysis ?
Derive the conditions of the range of discrete changes
of cost vector (C) of the LPP

Maximize Z=CX
subject to the constraints :

AX =b
and X>0 2+6
7. (a) Use Davidon-Fletcher-Powell method for
Min f(x,%,)=8x7 +4x,> —24x +16x, +35
. With (0_5,1)T as the starting point. 8
(b) State and prove Tucker’s lemma on non-linear
programming. 8
{Turn Over)

C/18/DDE/MSc/Part -1I/MTM/9



: x? -6x+13 g
8. (a) Minimize f(x)={ 4 e
; x-2 x>4

in the interval [2, 5] by Fibonacci method by taking
n=25 8

(b) Using bounded variable technique solve the following
LPP

Subject to the constraints

2x1 +4X2 +QX3 <8

Xy —2x2 +3x3 <7

and 0<x; <1 ' 8
9. (a) Use revised simplex method to solve the LPP

Maximize z = 3v, + 2v, + 5v,
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Subject to v; +2v, +v; <430

3u; +2v; <460

U +4v, <420

U, Uy, v320 : 8

(b) What is mixed integer programming problem ? Give
two real examples of this type. Describe branch and
bound method to solve an integer programming
problem. 2+145

10. (a) Consider the final table of an LPP :

Cs Y| ¥ [H .5 % ¥, U Y, Y Y
2% 140 0 -1 0 5 2
4 Y, 1. 9101 9 9 451 08
10y 0 0 1.-1 -2 5 .32

Z:~C.1'0 0 02§ 97 D

Where Y¥,Y; and Yy are slack variables.

If : the constraint

2% + 3%y — x3 +2x, +4x5 <1 is added then determine

the solution of the changed LPP. 8
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(b) Let Xp be a negative basic variable in a dual simpl
. TR Special Paper : OM

table and all net evaluations z;-¢;20 and the Answer Q. No. 1 and any six from the rest.

primal LPP is of maximiation. If Y; 20 v all o 1. Answer any two questions : 2x%2

) ; : (a) Write the continuity equation for Quasi-Geostrophic
basic variables X;j, then show that there does not flow

exist any feasible solution to the primal LPP. 8 (b) Exﬁlain “stationary wave”.

(c) Define Reynolds number and discuss its physical

11. Write a §hort note on any one of the following : ‘
: y ollowing : 1x4 significance for the case of it higher value.

(@) rpmodal fincHon atid corivex PIOSIanIBInE. 2. Obtain the Gibb’s general thermodynamical relation for -
(b) Complementary slackness conditions. sea-water. Hence, deduce Gibb’s-Duhem relation. Write
‘ ; » the physical significance of Gibb’s relation. 8+5+3
3. (a) Derive the following relations :  8+8
T (ov
. r=_ ol
W (ar)
ST 1
ii) ¢ =—
w o
(b) Show that ndT -vdp—(1-s)dp+du, =0.
4. Show that the necessary condition of thermodynamical
equilibrium of a finite volume of sea-water are
1 Ao G°
T=—, pg=-U-—1+2-,
, | e e
C/18/DDE/MSc/Part -II/MTM /9 (Continued) ' ALY
: .C/18/DDE/MSc/Part -1I/MTM /9 {Turn Qver)



10

Where symbols have their usual meanings. 16

5. Define stratified fluid. Discusé Brunt-Vaisala frequency. :

" Express this frequency in term of T, c, and c,

6. State the assumption of Boussinesq’s approximation.
Hence, derive field equations approximately accordingly

Boussinesq’s approximation. i6

7. (a) Establis’h the equations of small amplitude oceanic

wave motion on a rotating earth.
(b) Define salinity (s) and concentration of pure water (c,)
and hence, show that s+ c,=1. 8+8
8. Define Rossby number. Deduce the governing equatibns

of.thermal wind when Rossby number is small. Hence,

deduce the Taylor-Proudman theorem. 2+10+4

9. (a) Derive the kinematical and pressure condition of the

free surface for the progressive wave. 8+8
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(b) Derive an expession for speed of ‘propagation of a

progressive wave in the surface of a canal of finite

depth. Hence show that for large wave lengh the speed

of propagatiori tends to ./gh, where h is the depth

of the canal.

. 10. Define Akinetic and potential energy. Prove that the total

energy of progressive wave is —%pgazk where a, A are the

wave amplitude and wave length respectively. 2+2+12
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