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�¤±� ��¥s��
�W� Ah§�¤ �y�} Ty�µ� ��CAb`�� �� ©� �y�

.A = {(x, y)|max(|x | , | y |) < 1} T�wm�ml� T§ ¤d� TWq� (1,−1) TWqn�� (�)
¨mtn� ¨t�� P = (1 − r/2,−1 + r/2) TWqn�� @���  � �km§ r > 0 ©± ¢�± ( T�y�} )
 � ©� ,A Y�� ¨mtn� ¯ Ahsf� (1,−1) TWqn�� Amny� r �� ��� (1,−1) �� Aht�As�¤ A T�wm�ml�

.A �mk� �� ¾�rOn�¤ A �� rOn� ©wt�§ r £rW� �O�¤ (1,−1) £z�r� ©@�� �wtfm�� Qrq��

.F (b)−F (a) w¡ Yn�nm�� �wV  �� F : [a, b] −→ R2 T��d�A� YW`� Yn�n� C  A� �Ð� (
)
�wV  ± ¾AS§� .¾� d�  wk§  � 	�§ Yn�nm�� �wV Amny� R2 ¨� rOn� F (b)− F (a)  ± ( �W� )

T�¤r`m�� T�®`�A� YW`§ Yn�nm��

`(C) =

∫ b

a

√
f ′(t)2 + g′(t)2dt

.F (t) = (f(t), g(t)) �y�

.¨�®��� ��rf�� ¨� «wts� ��m�
−→
OP.−→u +

−−→
OP0.

−→u = 0 T� A`m�� (�)
.−P0 TWqn�� �mSt§¤ −→u Yl� © wm� «wts� T� A`� £@¡  ± ( T�y�} )

TqtKm��  w�¤ �mS§
−→∇ f(P0)  w�¤  �� P0 ∈ R2 
�A�¤ f : R2 −→ R2 
�A� �Ð� ( )

.−→u ­d�¤ ¢�t� ©±
∂f

∂−→u (P0) Ty¡A��¯�

T��d�� :�A�m� ( �W� )

f(x, y) =

{ xy
x2+y2 , (x, y) 6= (0, 0),

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

.−→u = (1/
√

2, 1/
√

2) ¢�tml�  w�w� ry�
∂f

∂−→u (0, 0) Amny� , w�w�
−→∇ f(0, 0)  � �q��

¨�A��� ��¥s��

.(a, b) 6= (0, 0) �y� ϕ(t) = at, ψ(t) = bt �kt�¤ ,f(x, y) =
x2y3 + y2x3

x4 + y4 �kt�

.f T��d�� �AW� d�¤� (�)
^�®�¤ ,�Aqm�� CAf}� �d� R2 ªAq� �ym� dn� T�r`� ¨h� ¨�At�A� ,T§rb� T§rs� T�� T��d�� £@¡ :����

.(0, 0) dn� Xq� rfO�� ©¤As§ x4 + y4 �Aqm��  �
.f = R2 \ {(0, 0)} �AW�  �� ¨�At�A�
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.limt→0
f(ϕ(t), ψ(t))

t
d�¤� (
)

:����

lim
t→0

f(ϕ(t), ψ(t))

t
= lim

t→0

ϕ(t)2ψ(t)3 + ϕ(t)3ψ(t)2

t(ϕ(t)4 + ψ(t)4)

= lim
t→0

a2b3t5 + a3b2t5

t(a4t4 + b4t4)
= lim

t→0

a2b3 + a3b2

a4 + b4

=
a2b3 + a3b2

a4 + b4 .

�kt� (�)

g(x, y) =

{
f(x, y), (x, y) ∈ Domf,
0, (x, y) /∈ Domf.

?−→u ­d�¤ ¢�t� ©±­ w�w�
∂g

∂−→u (0, 0) �¡ (1)

 � d�� (�) ��:����

g(x, y) =

{
x2y3+y2x3

x4+y4 , (x, y) 6= (0, 0),

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

 � Ty¡A��¯� TqtKm�� �§r`� �� �l`� ,­d�¤ ¢�t� −→u = (a, b) �ky�

∂g

∂−→u (0, 0) = lim
t→0

g((0, 0) + t−→u )− g(0, 0)

t
= lim

t→0

f(ta, tb)

t

=
a2b3 + a3b2

a4 + b4 (
) ��.

.−→u £A��� ¨� ­ w�w� Ty¡A��¯� TqtKm��  �� ¨�At�A�
?(0, 0) dn� �AqtJ®� Tl�A� g �¡ (2)

 � d�� −→u = (0, 1) @���¤ ∂g
∂x(0, 0) = 0  � d�� −→u = (1, 0) @��� ,(1) ��:����

.∂g
∂y(0, 0) = 0

�S� �AqtJ®� Tyl�Aq�� TF�Cd�

ε(x, y) = g(x, y)− g(0, 0)− (x− 0)
∂g

∂x
(0, 0)− (y− 0)

∂g

∂y
(0, 0) = g(x, y)

.(�AqtJ®� Tyl�Aq�� �§r`�) lim(x,y)→(0,0)
ε(x,y)√
x2+y2

xCd�¤

 � d�� ,ϕ(t) = at, ψ(t) = bt CAsm�� @���

lim
t→0

ε(ϕ(t), ψ(t))√
ϕ(t)2 + ψ(t)2

= lim
t→0

f(ϕ(t), ψ(t))

| t |√a2 + b2
=

a2b3 + a3b2

(a4 + b4)
√

a2 + b2

�®t�A� �lt��  � �km§ ¯ �d�¤  � T§Ahn��  � �y�¤ ,CAsm�� Yl� dmt`� T§Ahn��  � �Rw§ A� w¡¤
Tl�A� ry� g(x, y) T��d��  � �tn§ ��Ð ��¤ .­ w�w� ry� T§Ahn��  � �tnts� An��� ,(T§r\�) CAsm��

.(0, 0) dn� �AqtJ®�
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.�d�¤  �
∂2g

∂x2 	s�� (3)

: � d�� �AqtKm�� rb� ��¤ (2) ¨� Tq�As�� �A�As��� ��:����

∂g

∂x
(x, y) =

{−y2x(2 yx4−2 y5+x5−3 xy4)
(x4+y4)2

, (x, y) 6= (0, 0)

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

Yl� �wO�l� �AqtKm�� rb� �d�ts� Ty�A��� Tb�r�� �� TqtKm��  A�§³¤

∂2g

∂x2 (x, y) =
2 y2

(
3 yx8 − 12 x4y5 + y9 + x9 − 12 x5y4 + 3 xy8

)

(x4 + y4)3 , (x, y) 6= (0, 0).

:�§r`tl� �w�r�� �� d�®� �}±� TWq� dn� A��

∂2g

∂x2 (0, 0) = lim
x→0

∂g
∂x(x, 0)− ∂g

∂x(0, 0)

x
= 0.
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