f(z,y) = In().

Vi(z,y) =Df(z,y) = (£, 1)

OV S (2.9)] A
Hessian of f = Hf(x,y) = m - 82; 3%]?

=2
Thus Hf(as,w:( 0 0_2)

Let a = (3,1). Then £(3,1) = In(®X) = In(1) = 0.

Vf(3,1)=Df(3,1) = (3,1)

Hf(3,1) = (_%_2 _3—2) - (_0% —01)

First order approximation of f near a = (3,1):

Tangent plane to f(x,y) = In(x,y) at a=(3,1) is

pi(z,y) = f(a) + Df(a)(x — a)

mia) = 3.0+ 0760 (173 ) =0+ ( (777)

=3(z-3)+y—1l=3z—1+y—1

Thus py(z,y) = %x +y-—2

Second order approximation of f near a = (3,1):

p2(z,y) = f(a) + Df(a)(x —a) + 5(x —a) Hf(a)(x — a)



