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Solutions

Problem 1:
a)

∇f =

(
1− 2

(2x+y)2 + 1
(x+y)2

− 1
(2x+y)2 + 1

(x+y)2

)
, H(f) =

( 8
(2x+y)3 − 2

(x+y)3 ;
4

(2x+y)3 − 2
(x+y)3

4
(2x+y)3 − 2

(x+y)3 ;
2

(2x+y)3 − 2
(x+y)3

)

b) f(1, 0) = 1/2, ∇f
∣∣
(1,0)

= (3/2, 3/4), H(f)
∣∣
(1,1)

=

(
−1 −3/2
−3/2 −7/4

)
and

f(x, y) = 1/2 + 3/2(x− 1) + 3/4y − 1/2(x− 1)2 − 3/2(x− 1)y − 7/8y2 +H.O.T.

c) Need to solve the equations ∇f(x, y) = 0:

1− 2

(2x+ y)2
+

1

(x+ y)2
= 0, − 1

(2x+ y)2
+

1

(x+ y)2
= 0

Substracting the second equation from the first one we see that (2x+ y)2 = 1 and
(x+ y)2 = 1 which give us 4 critical points

1) (0, 1); 2) (0,−1); 3) (2,−3); 4) (−2, 3).

d) 1) H(f)|(0,1) =
(
6 2
2 0

)
, detH = −4 => saddle;

2) H(f)|(0,−1) =

(
−6 −2
−2 0

)
, detH = −4 => saddle;

3) H(f)|(2,−3) =

(
10 6
6 4

)
, detH > 0, TrH > 0 => local min;

4) H(f)|(−2,3) =

(
−10 −6
−6 −4

)
, detH > 0, TrH < 0 => local max;
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