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2. 以下の極限を求めよ.

(1) lim
(x,y)→(0,0)

x3 − y3

x2 + y2
= lim

r→0

r3 cos3 θ − r3 sin3 θ

r2
= lim

r→0
r(cos3 θ − sin3 θ) = 0

(2) lim
(x,y)→(0,0)

xy sin
1√

x2 + y2

0 ≤

∣∣∣∣∣xy sin 1√
x2 + y2

∣∣∣∣∣ ≤ |xy| → 0, (x, y) → (0, 0)

3. 以下の関数 f(x, y)は原点 (0, 0)で連続か.

f(x, y) =


x2 − y2√
x2 + y2

(x, y) ̸= (0, 0)

0 (x, y) = (0, 0)

lim
(x,y)→(0,0)

x2 − y2√
x2 + y2

= lim
r→0

r2 cos2 θ − r2 sin2 θ

r
= lim

r→0
r(cos2 θ − sin2 θ) = 0

したがって, 連続. ちなみに,

fx(0, 0) = lim
h→0

f(h, 0)− f(0, 0)

h
= lim

h→0

h2

|h|
− 0

h
= lim

h→0

h

|h|
=


lim

h→+0

h

h
= 1

lim
h→−0

h

−h
= −1

fy(0, 0) = lim
k→0

f(0, k)− f(0, 0)

k
= lim

k→0

−k2

|k|
− 0

k
= lim

k→0

−k

|k|
=


lim

k→+0

−k

k
= −1

lim
k→−0

−k

−k
= 1

したがって原点で x, yについて, 偏微分不可能.


