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Instruction: 1 Figures to the right indicate full marks.
2 Right each section in separate answer book.
3 Give precise and to the point answer.
4 Neat and Clean work is mandatory.

Section - I

Que. - 1 Attempt all questions

(a) Define optimization and formulate its components. Classifu types of (41
constraints with exarnple.

(b) A 2 feet piece of wire is cut into two pieces and once piece is bent into a (4)
square and the other is bent into an equilateral triangle. Where should
the wire cut so that the total area enclosed by both is minimum and
rnaximum?

(c) Company want to construct a box with a square base and it has only (4)
have 10 m'of material to use in constructic'n of the box. Assuming that
all the material is used in the construction process determine the
maximum volume that the box can have.

OR
Que. - I (a) Giving an example prove limitation of single variable differential (4)

method for optimization.
(b) A right circular cone having 8 cm height and 4cm radius find out the (4)

maximum volume of a cylinderthat can inscribe in cone.
(c) Two poles, one 6 meters tall and one 15 meters tall, are 20 meters apart. (4)

A length of wire is attached to the top of each pole and it is also staked
to the ground somewhere between the two poles. Where the wire
should be staked so that the minimum amount of wire is used?

Que. - 2 Attempt all questions

(a) Apply the KUHN- TUCKER condition find the value of B for which the (6)
point x1*=1, xz'=2 will be optimal to the following problem.

Maximize :f(x4xz)= 2y1+ pxe
g{n*)=xf+xr530
gz(xtxz)=xt-1s2*1<0

(b) r/tinimizef(x)=(r/2)&f+x/+xf) (5)
8t(x)= xrxr0

gz(x)=xftxz+xrl
Using LANGRANGE rnultiplier method.

OR
Que. - 2 (a) Using KUHN- TUCKER method rnaximize (6)

yftS: txfl_2xf
Subject to constrain t x | +xz2 19

xtS2
xt,xz10
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(b) A beam of uniform Rectangular cross section is to be cut from is to be (5)

cut from a log having circular section of.radius r. The beam is to be used
as a cantilever of fixed length to carry a concenfrated load at its free
end. Determine the dimensions of the beam that correspond to the
maximum tensile sfress capacity also, find the maximum stress capacity.
Solve by using the LAGRANGIAN MULTIPLIER method.

Que. - 3 Attempt any three (r2)

(a) A publisher wishes to maximize the printed area on page of area 5
sq.cm, leaving margins as 3 cm at top and 2 cm on other three side of
the page. Determine the dimensions of the page using CONSTRAINTS
VARIATION method

(b) Minimize heat transfer rate for function fohA using GENETIC

ALGORITHM upto 2 iterations. where 1r=2't'o];1 , Do:2A and A=eJs

arcalimlt is 0<D<6.3, maximurn value of Q should not go beyond 800
- Kw.
(c) What is convex and concave objective function? What is point, line, and

hyper plane's equations in optimization?

{d) Define mutation, crossover, chromosome and shing in Genetic
Algorithm with example.

Section - II

Que. - 4 Attempt all questions (12)
(a) Explain chmacteristics and tenability for activation ftnction. Discuss

logsig and tanh activation functions.
(b) Using the Hebb rule, find the weights required to perform the

classifications given in the table. Take threshold value 0 with ali initial
weights and bias as 0. Consider ( Awl = xi! and Ab = !)

Que. - 4 (a) Consider the neural network of McCulloch-Pitts neuron shown in
figure. Each neuron has a tlreshold of except input neuron N1 and N2.
Define the response of neuron N5at time t in terms of the input neurons,
Nt and.IV2 at the appropriate time for given table.

(b) Discuss Boltzmann learning for neural network,
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Attempt all questions

(a) oll: a fu,o't set , = {T, :i, +, +, 5}*u tunctio,n
f(x) =?xzdetqrnine the fuzzy set p = f (A)by *gng tltu extension
principle.

(b) Define membership function, explain it with sritable exarnple and give' three possible ways to represent fuzry sets
OR

(a)  Let  X={1 Z 3 4 S}andl '={1 Z g} i f  thernembenship
associated with each ordered pair (r , /)is grven by

1 .
Fn = jj and p, - 

"-(z+r) 
fts1 derive the fu:tzy relation

ship R(r, 7) and S(x, Y).
(b) Draw the shape and give mathematical expression for following

membership functions.
1. Trapezoidalfunction
2. Triangular function
3. S curve function

Attempt all questions

RoS, using max-product composition criteria for given R

(b) Discuss biological neural network.
(c) Give the flowcha* for functionality of genetic programming

EI{D OFPAPER

a
Que. - 6 (r2)

(a) Find T =
and S.

[1
R=10

Ir isil*"=[il]

c
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