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SOLUTIONS

Problem 1:
a)

1= Gaig + @ Gt~ )t T~ G
Vf:(_ 1 41 ),H(f)Z( 4 2 . 2 2 )
(2z4y)2 (z+y)2 (2z+y)3 (z+y)3? (2z+y)3 (z+y)3

b) £(1,0) = 1/2, V|, o = (3/2.3/4), H(f)| ;) = (__3}2 :%Z) and

flz,y) =1/24+3/2(x —1) +3/4y —1/2(x — 1) = 3/2(x — 1)y — 7/8y* + H.O.T.
¢) Need to solve the equations V f(z,y) = 0:

2 1 1 1
1— + -0, — + =0
2z +y)*  (z+y)? 2z +y)*  (z+y)?

Substracting the second equation from the first one we see that (22 + y)? = 1 and
(x 4+ y)? = 1 which give us 4 critical points

1) (0,1); 2) (0,=1); 3) (2,-3); 4) (-2,3).
d) 1) H(f)|on) = <g g) det H = —4 —> saddle;

2) H(f)l0,-1) = (:g _02), det H = —4 => saddle;

3) H(f)|(2,—3) = (160 2), det H > 0, Tr H > 0 => local min;

4) H(f)|(=2,3) = (_—160 :i), det H > 0, Tr H < 0 => local max;



