@000

Ejercicio 1

Probar que la funcién

X3 — P
f(X,y) — m7 cuando (X,_y) ;’é (07 O)
0, cuando (x,y) = (0,0),

no es diferenciable en (0, 0).
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Solucion

XYy
f = f =
(X7y) X2+y27 (070) 0
(1) Derivadas parciales:
of f(h,0) — £(0,0) W /h?

500 = i - i

=1
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Solucion

XYy
f = f =
(X7y) X2+y27 (070) 0
(1) Derivadas parciales:
_ 312
9f (0,0) = tim F1Q =0 _ o, B/H_
Ox h—0 h—0  h

of . f(0,k)—£(0,0) . —k*/k® _
@(O’O) = Jim, k = i, kK 1
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Solucion

(2) Limite doble:

o f(h k)~ £(0,0)—htk
(h,k)—(0,0) N




[e]e] o]

Solucion

(2) Limite doble:

m f(h k) —f(0,0)—h+k _
(h,k)—(0,0) V2 ¥ k2
- K3
L _0-—h+k
’ e 0 +

im
(h,k)—(0,0) vV h?+ k?
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Solucion

(2) Limite doble:

i f(hk)—f(0,0) —h+k _
(h,k)—(0,0) V2 ¥ k2
'S
(h,k)—(0,0) VR + K2
W — k* — h(h* + K*) + k(K + k*)

Iim
(h,k)—(0,0) (h? + K2)VR + k2
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Solucion

(2) Limite doble:

i f(h k) = f(0,0) —h+k _
(h,k)~(0,0) i
h— k3
o e 0—h+k
(hk)—(0,0) NS
m W — k* — h(h* + K*) + k(K + k*)
(h,k)—(0,0) (k2 + k2)V/Rh2 + k2
m —hk? + kh?
(h,k)=(0,0) (h2 4+ k2)v/ h? + k?
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Solucion

lim —hk® + ki’
(hK)=(0,0) (h? + k?)V/H? + K2

Un limite direccional: kK = 2h
lim —4h® + 2h° B
h—0 (h?2 4 4h%)\/h?> + 4h?
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Solucion

. —hk? + kh?
(hK)=0,0) (B2 + k2)V/h2 + k2

Un limite direccional: kK = 2h

lim —4h® + 2h° B
h—0 (h2 + 4h2)\/h% + 4h2
—2h
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Solucion

. —hk? + kh?
(hK)=0,0) (B2 + k2)V/h2 + k2

Un limite direccional: kK = 2h
lim —4h® + 2h° B
h—0 (h?2 4 4h%)\/h?> + 4h?
. =2k
Iim —— =
h—0 5h24/5h2
lim i — ,L lim i
h—0 51/5]h| 5+/5 h—0 |h]
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Solucion

. —hk? + kh?
(hK)=0,0) (B2 + k2)V/h2 + k2

Un limite direccional: k = 2h
lim —4h* 4+ 2h° _
h—=0 (h? 4+ 4h?)\/h? + 4h?
L 2K
Im ———— =
h—0 5h2+/5h?
lim _—2h _ 2 lim h
h—0 51/5]h| 5+/5 h—0 |h]
Este limite direccional no existe. Por tanto, no existe el limite doble. Falla (2) y
f(x,y) no es diferenciable en (0,0).
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Solucion

. —hk? + kh?
(hK)=0,0) (B2 + k2)V/h2 + k2

Un limite direccional: k = 2h
lim —4h* 4+ 2h° _
h—=0 (h? 4+ 4h?)\/h? + 4h?
L 2K
Im ———— =
h—0 5h2+/5h?
lim _—2h _ 2 lim h
h—0 51/5]h| 5+/5 h—0 |h]
Este limite direccional no existe. Por tanto, no existe el limite doble. Falla (2) y
f(x, y) no es diferenciable en (0,0). Pero, ... ;es f(x,y) continua en (0,0)?




	
	


