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Answer the following problems:

Q.1

1
1. The demand function f(p,a)=3000p~ as fora product depends on p and advertising a.
a. Find the critical points of f(p,a).
b. Find all second order partial derivatives of f(p,a).
2. Let f(x,x,)=xx," +x,cosx, find the Hessian matrix H(x,,x,) = V> f(x,,x,) .
3. Find the first and second leading principal minors of the Hessian matrix of the function
J(x,x,) = x13 +2xx, + xzz
Q2 B e
1. Show f(x,,x,)=x+2xx,+x, isa convex function
2. Find the critical poimhe following functions

a. f(x)=l+2lnx—x
x

b f(x,x)=(x __1>2 +(x _2x2)2

Pfx=l), DEnL3
~34{x—-4*35x<6

Find the maximum point of f(x) in 0<x<6.

Q.3

Consider the following non-linear program
Min: Z = f(x,%,) =8% —x  +8%, —x,’

8., bl M

3. Let f(x) ={

X, —x, 24

s =0

o Draw the feasible region
o Draw the level curves of the objective function at Z =7,16 and Z =23

o Solve graphically the non-linear program.

Q4
1. Using the Lagrange technique, determine the critical points of the non-linear program
. Min(Max): Z = x" +x," —3xx,
s.t.
xl2 + x22 =4

2. Solve the nonlinear program
Min f(x,x,,x;) = xl2 + x22 + x32
St
X +x,+3x, =2
S5x,4+2x%,+x,=5




Q.5Find the maximum and minimum values of
f(x,y)= Zx* =33 2%

s.t. X +y <1

1. Find the critical points and determine their kinds for the following function
F(xpx%,)=2%"=2x," = (x, - 1)°
Q.6
1. Stat Kohn-Tucker necessary conditions for general optimization of non-linear program.
2. Find the optimal solution of the following non-linear program by using the Kohn-Tucker
conditions
Max: f(x,x,)=x30-x)+x,(50-x,)=3x —5x, —10x,
Sile

X +Xx, <X,



