Answer on Question #76448, Math / Calculus
Let the function f: R? - R is defined as follow

xy(x* = y?) .
f,y)=1 x2+y2 ~’ I Goy) #(0.0)
0, (x,y) = (0,0)
Then show that
1) f,(0,y) =—y forally
Solution
(x,y) # (0,0)
of _ i<x3y —~ xy3> _ Bx?y —y)(x* +y?) — 2x(x°y — xy?)
ox odx\ x*+y% | (x2 + y?)2 B
3x*y — x2y3 + 3x%y3 — y> — 2x*y + 2x2y3
= (x2 + y2)2 =
_xty +ax?y’? —y®
- (x2 + y2)2
0+0—y>
f:(0,y) = Wrynz - Y
(x,¥) = (0,0) , )
9 _ fO+R0)—f(0,00  0-0
f(0,0) = 5~ ((0,0)) = lim - = lim——=0
Therefore,
f(0,y) = =y forally
2) f,(x,0) = xforall x
Solution
(x,¥) # (0,0)
af _ i<x3y —xy®\ (= 3xy?)(x* +y?) = 2y(x’y — xy?)
dy oy\ x*+y* ) (x2 +y?)? -
x® + x3y? — 3x3y? — 3xy* — 2x3y? + 2xy*
- (x2 + y2)2 =
B x5 _ 4x3y2 _ xy4
o (x2 + y2)2
(x,0) = x>=0-0
fy X, ( 2 + 0)2 X
(x,y) = (0,5)) p B — £0,0)
C F(0,0+h)—f(0,00 _ 0—0
f,(0,0) = 5= (f(0,0)) = lim - = lim——=0
Therefore,

fy(x,0) =x forall x



3) Sothat f,,(0,0) # f,,(0,0)
Solution

fiy(0,0) = Li_rg

(0,0 +u) — £.(0,0) - —u-—-20
= lim =
u u-0 U

0+u0)—£(0,0 u—20
£,%(0,0) = lim I G = lim
u—0 u u—0 u

Sothat f;,(0,0) # f,(0,0)
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