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PAPER — MTM-404A
( Non-Linear Optimization )

[Marks : 20]

1. Answer any fwo questions : 2x2

{ Tiurn Civer )



(2)

(a) What are the advantages and limitations
for a geometric programming problem ?

(b) Let X° be an open set in R”, let 6 and g
be defined on X°. Find the conditions
under which a solution (¥,7,,7)of the
Fritz-John saddle point problem is a solu-
tion of the Fritz-John stationary point
problem and conversely.

(¢) Define Nash equilibrium mixed strategies
and outcome in connection with bi-matrix
game.

(d) State Dorn’s duality theorem in connection
with duality in quadratic programming,.

2. Answer any two questions : 4x2

(@) Minimize the following using geometric
programming
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(3)

_ 80
f(x)= 80x1x2 + 40x2x3 + 20x1x3 + et
172773
XpaXys Xy > 0.

(b) Define multi-objective non-linear program-
ming problem. Discuss the €-constraint
method for multi-objective non-linear
programming problem. State the related
theorem for Pareto optimal solution of
multi-objective non-linear programming
problem.

(c) State and prove Fritz-John saddle point
sufficient optimality theorem. What are
the basic differences between the neces-
sary criteria and sufficient criteria of FISP.

(d) Define the following :
(/) Minimization problem;

(if) Local minimization problem;
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(4)

(7ifyKuhn-Tucker stationary poiht problem;
(#v) Fritz-John stationary point problem.

3. Answerany one question : 8 x1

(a) (i) Use the chance constrained program-
ming to find an equivalent determin-
istic problem to following stochastic
programming problem, when a, isa

random variable :
Minimize F(x)= " e x.
3 ZJ=1 JIJ
n
T z <
Subject to =1% ¥;= b,

X, 20,0 f =120 6

(i) Prove that all strategically equivalent
bimatrix game have the Nash equilib-
ria. 2

(b) (i) Let Xbe an open set in R”and 0 and
g be differential and convex on X

and let ¥ solve the minimization
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(5)

'problem and let g satisfy the
Kuhn-Tucker constraint qualification.
Show that there exisis a 37 € R™such
that (X,#%) solves the dual maximiza-
tion problem and 8(X)=w(x,#). 6

(ii) Define the following terms : 2
The (primal) quadratic minimization
problem (QMP).

The quadratic dual (maximization)
problem (QDP).

{ Internaerssessment — 05 Marks]
PAPER — MTM-404B
( Dynamical Meteorology-I1)
[Marks : 20]

1. Answer any two questions : 2%
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(6)
(a) What is the concept of surface of discon-
tinuity in the atmosphere ?

(b) Define the absolute and relative vorticity
of an air parcel in the atmosphere.

{c) What is the concept of divergence of an
air parcel in the atmosphere ?

(d) What is the concept of coriolis force in
the atmosphere 7

4]

Answer any two questions : 4x2

(a) Derive the angle between the frontal
surface and the earth surface in the atimo-
sphere.

(b) Write down the momentum equation of
an air parcel in the atmosphere in vector
form.
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C7)

(¢) Find the pressure tendency at a place
on the earth surface in the presence of
geostrophic wind field.

(d) Derive the expression of the pressuré
gradient force in the atmosphere.

3. Answer any one question : 8x1

(a) Find the rate of change of circulation of
an air parcel in the atmosphere and inter-
pret each term.

(6) Show that the sum of kinetic energy,
potential energy and enthalpy of an air
parcel in the atmosphere remains constant
when the flow is steady, adiabatic and
frictionless.

[ Internal Assessment — 05 Marks]
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