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³O¨R£
θ = π
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³O¨R£
α = 2π
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dx dy,
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DH
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Æ
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+ D

(

� ∗

1

(

‖D

Æ
· � 2 α‖ − λ∗

2

) D

Æ
· � 2 α
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+ D

(

� ∗

1

(

‖D

Æ
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Æ
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Æ
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º
� 2 α

Ä
� 3 α

³�¨M£
α = 2π
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Á8£
«�¶n°z­f¶�«�³�³O²�¹M£
¶�«s´�«�¬�¨R¶n°�¦_­h¦_±h£-³O²�«�¦�°z­R¶�³�­h¦_­M³O°�«�¦�Ã®¶]°z²�³�­M¶ Å2¼§«K¤§¦z«�¶�«�£2°z­M£�ª�­R¶�´�«	
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∈ C(Ω)∩C2(Ω)

³O¨R£
Ω ⊂ R

2,´�¨R£y´�«K¶n¼-°z«�¦_³O«�¦_­C³O¨M¬�¤=¨M£§«�£2°�«&«�¶ £§«�½R­h°�²��%­yÀ
2 ¨M¬�¨ ¶�­M©A«�¬�¨R¶�º
ª®­µ¸�¼§£y³�²�¹R£ Æ

(x, y) =
(

u1(x, y), u2(x, y), u3(x, y)
) ²�£y´�²®³�­*«�ª´�«o¶n¤§ª®­ �o­h¬�²�«�£2°�¨�´�«�³�­M´y­f¤§¼§£2°�¨

(x, y)
´�«sª®­f¬�«�¬�©§¦_­h£y­�´§«�ªa«o¶n¤A­M³O²�¨p´�«�³O¨M£§Ây½M¼§¦_­�
³O²�¹M£-²�£§²�³�²�­Mª

Ω.Á8£�«�ªb«�¶n°z­M´§¨w£§¨�´§«O¸�¨M¦z¬f­M´�¨Aº�³�­M´§­�¤y¼§£2°�¨&´�«uª®­w¬�«�¬�©§¦_­h£y­ °z²�«�£§«�´§«�¶�¤§ª�­9��­M¬C²�«�£2°z¨£b¼§ª�¨yº%¤A¨R¦�¨h°�¦z¨¿ª®­M´§¨�ª�¨R¶�´�«o¶n¤§ª®­ �o­h¬�²�«�£2°�¨2¶a«�£�ª®­M¶�´�²�¦�«o³�³O²�¨M£y«�¶�,yÄ . ´§­M´�¨2¶
¤A¨R¦ u1(x, y)Ä
u2(x, y)

¦z«�¶�¤A«o³V°�²��\­h¬�«�£2°z«&¶�«K¤§¼§«o´�«�£�¦z«�¤§¦z«�¶�«�£2°_­h¦�¤A¨R¦
u1(x, y) = x + p1(x, y), u2(x, y) = y + p2(x, y),






³O¨R£��
∈ C(Ω) ∩ C2(Ω)

º��
(x, y) =

(

p1(x, y), p2(x, y), 0
) ÀÁ8£F¼y£#²�£y²�³�²�¨Aºa£b¼§«�¶n°�¦z¨¯­M£y±hª�²�¶�²®¶s¶n«4©y­M¶z­�«�£Fª�­�³�¨M£y³�«�¤H³O²�¹M£#´�«4¼§£F¶�²�¶n°�«�¬f­�´�²®¶ 
³O¦z«O°z¨
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´�«�¸�¨M¦z¬�­R³O²�¹M£*´�«�ªu¶�²®¶]°z«�¬f­�´�²�¶z³O¦z«O°z¨
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∥
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∂y

∥

∥

∥
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≈ 1.
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³O¼§«�£R°_­Cª�¨2¶ �%­Mª�¨R¦�«o¶
λ1 =

�
0� º λ2 = � 0�

³O¨R£
0 < λ1, λ2 < 1

¶�«�»]¼y¶n°�²�ÂA³�­ª®­C¶�²�½M¼§²�«�£2°�«&Ï§²�¤=¹h°�«o¶n²®¶
	�,
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��� , ��� 	������*3��:3��������
ω > 0 � ������� � ��������� ��� � �

Ω = [−α, α] × [−β, β],
�"!�� 	�� �#� � 3%$ � �&� 3 	����'�(� �&)��*� �+��	 �&� 3-, ���/.10�2/����� ���43 �"!��&)�� � � � 3�� �15�37698�� 	�3:$ �(;<,
	�3�� � 	
=	37� �
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∂x
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Æ
∂y

∥
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∥

> λ2, para (x, y; t) ∈ [−α, α] × [−β, β] × [0,∞),

�����
0 < λ1, λ2 < 1
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	�� 3��
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³O¨�¦z«	�y«n»n­C«�¶n°�«&Ï§«�³_Ïy¨C«�¾�¤A«�¦�²�¬�«�£2°z­Mª;À
D

�FE � ��G � � ��� � 3
Ω ⊂ R

2 � � 3 � � ���&)�� � �"� � 3����7� ��3���6C�*3��:3 �������
(x, y) ∈ Ω

;
(x, y) 6=

(0, 0)
�C� �H!�� 	�� ����	����'�(� �&��� ��	 ��� ��3I=J��� ��3K,

(x, y) =
(

x, y, u3(x, y)
) ��� �7L �H� 5�� ����3 ���

����� �M�����C�/.10�2�6
N �	�O� 	�� �:37� �&)��P6 �b¼§¤=¨M£y½R­h¬�¨2¶wÅ2¼§«s©y­h»]¨f¼§£y­�³�­h¦z½R­

ω > 0
ª®­f¶n¨Rª�¼y³�²�¹R£�´�« Ð � Ò «o¶¿´�«ª®­�¸�¨M¦z¬f­ Æ

(x, y) = (x, y, u3(x, y)).
Í�¨M¦�¶�«�¦C¶n¨Rª�¼A³O²�¹M£kº
­hª�¦�«�«�¬�¤§ª®­ ��­M¦�ª®­-«�£ Ð � Ò ¶n«¨M©§°�²�«�£§«

E1λ1
∂u3

∂ x

∂2u3

∂ x2
= 0.

�b«K¶�²�½R¼§«&«�£2°�¨R£y³O«o¶�ÅR¼y« ∂u3

∂x

«�¶�¸�¼§£A³O²�¹M£
¶n¹Rª�¨�´�«Kª®­ �%­M¦�²®­h©yª�«
y
º§´�²�½R­h¬�¨2¶�Å2¼§«

∂u3

∂x
= g(y),

«�£2°z¨M£y³�«�¶
u3(x, y) = g(y)x + h(y)
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E2λ2
∂u3

∂ y

∂2u3

∂ y2
= 0,

Äf¶n«&³O¨R£y³Oª�¼§ÄR«�Å2¼§« ∂u3

∂y

«o¶�¶�¹Mª�¨s¸�¼y£y³O²�¹M£-´�«
x
ÀbÁ8£4³�¨M£y¶�«�³�¼§«�£y³�²�­�ª�­R¶8¸�¼y£y³O²�¨M£§«o¶ dg

dy

Ä
dh

dy

¶n¨R£-³�¨M£y¶n°z­M£R°z«�¶ «o¶�´�«�³�²�¦

u3(x, y) = (ξ1 + β1y)x + ξ2 + β2y,

³O¨R¬�¨
u3(x, y) ≡ 0

«�£
∂Ω

¶�«�³O¨R£y³Oª�¼§ÄR«
ξ1 = β1 = ξ2 = β2 = 0

ÀAÎ�«�ª®­�¶�¼y¶]°z²Y°z¼y³O²�¹M£°z­M¬�©§²�·�£�¶�«K¨M©�°z²�«�£§«KÅR¼y«
u3
¶z­\°�²®¶n¸ ­M³O«&ª®­C«�³O¼A­M³O²�¹M£

E1
∂2u3

∂x2

(

1 −
(λ1 + (∂u3

∂x
)2)

‖∂ �
∂x

‖

)

+ E2
∂2u3

∂y2

(

1 −
(λ2 + (∂u3

∂y
)2)

‖∂ �
∂y

‖

)

= −ω,
Ð � Ò

Ä�´§­R´�¨CÅ2¼§«
u3 ≡ 0

«�£
Ω
ª�­�«�³�¼y­M³�²�¹R£ Ð � Ò ¶n«&¶z­\°�²®¶n¸ ­M³O«&¶�¹Mª�¨�³O¼A­h£y´�¨

ω = 0
Å2¼§«&«o¶�«�ª³�­R¶n¨�°�¦z²��2²®­hªk´§¨M£y´�«&£§¨fÏA­%Ä�´�«	�y«�¾�²�¹R£kÀ

>#? � � ��@ ��A ,&�CB��2Áu¶�£§«o³O«o¶�­M¦�²�¨¿²�£y´�²®³�­M¦�Å2¼§« «�¾b²®¶n°�« ­hª�¬�«�£§¨2¶
¼§£�¤§¼§£2°�¨K´�« ª®­¿¬�«�¬ 
©§¦_­h£y­4³O¼§Ä2­4´§«	�y«�¾b²�¹M£µ«�¶)¤§¼§¦_­h¬�«�£R°z« �R«�¦�°�²®³�­Mª�Ä�«o¶]°z«�¤y¼§£2°�¨-«�¶&«�ª�©y­M¦�²®³O«�£2°�¦z¨4´�«Cª�­¦z«�½M²�¹M£aÀ2Á�¶]°z¨�¶n«K´�«�¬C¨2¶]°z¦z­M¦z±�¬f±M¶�­M´§«�ª®­h£2°�«RÀÁ8£ «o¶]°z«F¤§¼y£R°z¨ ´�« ª�­ ²�£ �M«o¶]°z²�½2­M³�²�¹R£ «o¶µ³�¨M£ �M«�£§²�«�£2°�«F´§«OÂy£§²�¦*«�ª�³O¨M£A³O«�¤§°�¨ ´�«¶�²�¬�«O°z¦�Ã®­C¤y­h¦_­�ª�­�¶�¨Mª�¼y³O²�¹M£�´�«�ª�¤y¦�¨R©§ª�«�¬f­C´§«s³O¨M£2°z¨M¦z£§¨ Ð � Ò À
�

��� B , A ,4��B � ��� � 3#, � � 3 	����'�(� �&)�� ����.10:2 � R
��3���3�� ����� � 3�� 3 L(���

R =

(

A 0
0 1

)

�7��� ���
A

��	 ��3 ��3�� ����� ��� �H��� 37� �&)��

A =

(

cos θ − sen θ

sen θ cos θ

)

.

N � � �	�O� 	����
�
R

��	O� � 3�	 � � � � ��� 3 ����, 	�� ,̂
= R ◦

,
◦ A−1 ��	 	J���'�(� �&)�� ��� .10:2

	��
�	� L � �	���
� , 	�� 3 	J���'�(� �&)��C6
Ç�Å2¼§²a´�«�£§¨h°_­h¬�¨R¶�¤=¨M¦

A−1 ­Cª�­C¬f­\°z¦�²��&²�£ �M«�¦z¶z­C´�« A À
D

�FE � ��G � � ��� � ��3 � � ���&)��
Ω

��	 � � ����3����:3����������
λ1 = λ2 � E1 = E2

; ��� �M���C� ��	
,̂
(x, y) =

(

− u2(y,−x), u1(y,−x), u3(y,−x)
)

.
Ð 
 Ò

��	 � � 3 	����'�(� �&)�� ����.10:2 	��
�	� L � �	���
� ,
(x, y)

	 � 3 	����'�(� �&)�� ��� .10:276
N �	�O� 	�� �:37� �&)��P6wÇ ¤y­h¦�°�²�¦K´�«�ª�­-´�«�Ây£§²®³O²�¹M£ Ñ º�³O¨R£

θ = π
2

¶n«C¨M©§°�²�«�£§«�ª®­�¸�¼§£A³O²�¹M£
ˆ

Æ À
�b«��M«�¦�²�ÂA³�­�¤=¨M¦w³�±hª®³O¼§ª�¨�´�²�¦z«�³O°�¨fÅ2¼§«

ˆ

Æ «�¶¿¶n¨Rª�¼y³�²�¹R£4´�« Ð � Ò À
ÑMÑ



D
�FE � ��G � � � �*3���3 � � 3 � � ���&)��

Ω = [−α, α]× [−β, β]
�J��3������ �
��� 	����'�(� �&)�� , ���#.10:2

��	 	�� ����� ���&� 3 � ��	 L ��� �M��3 �+��	 ��� ��	K������� ��� � 3��7� 	�6
N �	�O� 	�� �:37� �&)��P6�� ­M¶n°z­�³O¨R£��R«�¦z²YÂ=³�­h¦ ¤=¨M¦w³�±hª®³O¼§ª�¨C´§²�¦z«�³O°�¨fÅ2¼§«Kª�­R¶�¸�¼§£y³�²�¨R£§«�¶Æ

x(x, y) =
(

u1(x,−y),−u2(x,−y), u3(x,−y)
)

,
ÐnÑ�QRÒÆ

y(x, y) =
(

− u1(−x, y), u2(−x, y), u3(−x, y)
)

,
ÐnÑMÑoÒ

¶�¨M£�¶n¨Rª�¼y³�²�¨R£§«�¶ ´�« Ð � Ò ´�¨R£y´�« Æ
y(x, y)

«o¶ ª�­�¦z«	�A«O¾�²�¹R£p¦z«�¶�¤A«o³V°z¨�­Mª�«]»]«
x
º§Ä Æ

x(x, y)«�¶ ª®­C¦�«��y«O¾�²�¹M£-¦�«o¶n¤=«�³O°�¨f´�«�ª�«]»]«
y
À

Ìa­
«�¾�²�¶n°�«�£y³O²®­�´�«4¼§£ ¤§¼§£2°�¨*³O¼§Ä2­
´�«	�A«O¾�²�¹R£ «�¶�¤§¼§¦_­h¬�«�£2°z«��M«�¦n°z²�³�­hª8«o¶]°_±�´§­M´y­¤=¨M¦�ª®­C¶�²�½M¼§²�«�£2°�«&¤§¦z¨M¤=¨R¶�²®³O²�¹M£kÀ
� � E � E�� , A ,&�CB � � � � 5 3����&� � �
� �H�

(0, 0)
���

Ω
�"! L
� ��� � � �
� 3 � � 3 ���&3 �"!��&)�� LC� �:3 � � �
� �

5������ �&� 3��+6
N �	�O� 	�� �:37� �&)��P6���¼§«�¦�«�¬C¨2¶s¤§¦z¨M©A­h¦�Å2¼§«4«�ªu©A­h¦z²�³�«�£2°�¦z¨
«O¾�¤=«�¦z²�¬�«�£2°_­�¼§£y­¯´�«O¸�¨R¦�¬f­�
³O²�¹M£ ´§­R´§­È¤=¨M¦ Æ

(0, 0) =
(

0, 0, u3(0, 0)
)

.
Ç�³O«�¤�°z­M£y´�¨ ª®­ÈÏ§²�¤=¹h°z«�¶�²�¶ Ð 	 Ò ¶�¨M©§¦z«�ª�­¼§£§²®³O²®´§­R´4´�«s¶�¨Mª�¼y³�²�¨R£§«�¶ ´�« Ð � Ò Äp´�«Kª®­M¶�¶�²�¬C«�°�¦zÃ�­R¶ ´�«Kª�­�¶�¨Mª�¼y³O²�¹M£�¶�«�°z²�«�£§«sÅ2¼§«

u1(x, y) = −u1(−x, y), u2(x, y) = −u2(x,−y),

¤y­M¦z­#°�¨�´�¨
(x, y) ∈ Ω.

Î�« ­MÅ2¼§Ãs¶�«*´§«�´�¼y³�« ¶n²�£ ´�²�ÂA³�¼§ªY°_­M´ Å2¼§«
u1(0, 0) = 0

Ä
u2(0, 0) = 0

ª�¨fÅ2¼§«K²�£A´�²�³�­C¼§£y­�´�«	�A«O¾�²�¹R£�¤§¼§¦_­h¬�«�£2°�« �M«�¦n°z²�³�­hªk´�«�ªk©y­M¦�²®³O«�£R°z¦�¨AÀ
D

�FE � ��G �
	 � � 3 =�� �P���&)��
u3 = u3(x, y)

	�3�� � 	
=	37� ���
∂u3

∂x

∣

∣

∣

∣

(x,y)

= −
∂u3

∂x

∣

∣

∣

∣

(−x,y)

,
∂u3

∂y

∣

∣

∣

∣

(x,y)

= −
∂u3

∂y

∣

∣

∣

∣

(x,−y)

para (x, y) ∈ Ω.ÐnÑ � Ò
N �	�O� 	�� �:37� �&)��P6 ��­M©A«�¬C¨2¶ ´�«&ª�­R¶�¶�²�¬�«�°�¦zÃ�­R¶�´§«�ª®­�¶�¨Mª�¼y³�²�¹R£ Æ ´�« Ð � Ò º�Å2¼§«&ª�­C³O¨R¬C¤=¨ 
£§«�£R°z«

u3
¶z­\°z²�¶n¸ ­M³�«

u3(x, y) = u3(−x, y), u3(x, y) = u3(x,−y), para (x, y) ∈ Ω.
ÐnÑ � Ò

Í�¨M¦w´�«�Ây£§²®³O²�¹M£
´�« ∂u3

∂x

∣

∣

∣

∣

(x,y)

Ä-­h¤§ª�²®³�­h£A´�¨ ÐnÑ � Ò °z«�£§«�¬�¨R¶w³�¨M£
s = −h

Å2¼§«

∂u3

∂x

∣

∣

∣

∣

(x,y)

= ĺım
h→0

u3(x + h, y) − u3(x, y)

h

= − ĺım
s→0

u3(−x + s, y) − u3(−x, y)

s
.

= −
∂u3

∂x

∣

∣

∣

∣

(−x,y)

.

¢w£
­h£A±hª�²�¶�²�¶�¶�²�¬C²�ª®­h¦�´�«�¬�¼§«�¶n°�¦_­�Å2¼§« ∂u3

∂y

∣

∣

∣

∣

(x,y)

= −
∂u3

∂y

∣

∣

∣

∣

(x,−y)

.

Ñ �



� E � E�� � � , E�� � � � 5 3����&� � �
� �H� ��� ��3 � � ���&)��
Ω

	�3�� � 	
=	37� �
∇u3(0, 0) = � .

N �	�O� 	�� �:37� �&)��P6�Áu¶n°�«K¦z«�¶�¼§ª�°z­M´§¨C«o¶ ¼§£y­�³O¨R£y¶�«�³O¼y«�£y³�²�­�´�²�¦�«o³V°_­C´§«�ªH°�«�¨M¦z«�¬f­ � À
Á8£�ª�¨s¶n²�½M¼y²�«�£R°z«¿¶�¼§¤A¨R£y´�¦z«�¬�¨R¶uÅR¼y«wª�­&¦z«�½R²�¹R£

Ω
«o¶�¼§£p³�¼y­M´§¦z­R´�¨&ÄCÅ2¼§«

λ = λ1 =
λ2,

�
=
�

1 =
�

2
À

�
��G ��� � � 3 =�� �C� �&)��

u3 = u3(x, y)
	�3�� � 	
=	37� �

∂2u3

∂x2

∣

∣

∣

∣

(x,y)

=
∂2u3

∂y2

∣

∣

∣

∣

(y,−x)

,
∂2u3

∂y2

∣

∣

∣

∣

(x,y)

=
∂2u3

∂x2

∣

∣

∣

∣

(y,−x)

.
ÐnÑ � Ò

N �	�O� 	�� �:37� �&)��P6wÎ�«�ª�°z«�¨M¦z«�¬f­���°�«�£§«�¬�¨R¶�Å2¼§«K«�£4«�ªa³�­R¶n¨�´�«K¼§£
³�¼y­M´�¦_­M´§¨Æ
π

2
(x, y) = (−u2(y,−x), u1(y,−x), u3(y,−x)),

«�¶w¼§£y­f¶�²�¬�«O°z¦�Ã®­f´�«sª®­f¶�¨Mª�¼y³O²�¹M£ Æ ´�« Ð � Ò À �b¼y¤A¨R£§²�«�£y´�¨��\±hª�²®´§­�£b¼§«�¶n°�¦_­�Ï§²�¤A¹M°�«�¶�²®¶ 	¶�«�°z²�«�£§«sÅ2¼§«
u3(x, y) = u3(y,−x)

º§«�£
³O¨R£y¶�«�³O¼y«�£y³�²�­yºb³�¨M£
s = −h

°z«�£§«�¬�¨R¶
∂u3

∂x

∣

∣

∣

∣

(x,y)

= ĺım
h→0

u3(x + h, y) − u3(x, y)

h

= − ĺım
s→0

u3(y,−x + s) − u3(y,−x)

s
.

= −
∂u3

∂y

∣

∣

∣

∣

(y,−x)

.

Î¿«K¬f­M£§«�¦_­�­h£y±Mª�¨R½R­�¶�«K³O¨R£y³Oª�¼§ÄM«KÅ2¼§« ∂u3

∂y

∣

∣

∣

∣

(x,y)

=
∂u3

∂x

∣

∣

∣

∣

(y,−x)

À
ÇwÏ§¨R¦z­C©§²�«�£
´�«&ª�¨fÏ§«�³_Ïy¨C­M£R°z«�¶�°z«�£§«�¬C¨2¶wÅ2¼§«

∂2u3

∂x2

∣

∣

∣

∣

(x,y)

=
∂2u3

∂y2

∣

∣

∣

∣

(y,−x)

Ä ∂2u3

∂y2

∣

∣

∣

∣

(x,y)

=
∂2u3

∂x2

∣

∣

∣

∣

(y,−x)

D
�FE � ��G �
	 � � � 5�3����&� ��� � �H�

(0, 0)
��	 � � �O��!�� �#� �+� � 3�� ��� ��3 =�� �C� �&)��

u3.N �	�O� 	�� �:37� �&)��P6wÇ ¤y­M¦n°z²�¦w´�«�ªkª�«�¬f­ Ñ º�¤y­M¦z­�«�ªk¤y¼§£2°�¨
(0, 0)

¶�«)°�²�«�£§«sÅ2¼§«
∂2u3

∂x2

∣

∣

∣

∣

(0,0)

=
∂2u3

∂y2

∣

∣

∣

∣

(0,0)

.

Í�¨M¦�¨M°�¦z¨�ª®­M´�¨f´�«Kª®­C«�³�¼y­M³�²�¹R£ Ð � Ò °�«�£§«�¬�¨R¶
(

1 −
λ

‖∂ �
∂x

‖

) ∂2u3

∂x2

∣

∣

∣

∣

(0,0)

+
(

1 −
λ

‖∂ �
∂y

‖

) ∂2u3

∂y2

∣

∣

∣

∣

(0,0)

= −
ω

E
< 0.

Ð]Ñ � Ò

«�¶n°�¨�²�¬�¤§ª�²®³�­�Å2¼§« ∂2u3

∂x2

∣

∣

∣

∣

(0,0)

< 0.Áu¶n°�¨f¬�¼y«�¶n°�¦_­CÅ2¼§«&«�ªk©y­h¦z²®³O«�£2°z¦�¨�«�¶�¼§£-¬f±\¾�²�¬C¨�ª�¨�³�­hª À
Ñ �



2 ¨M¬�¨K¤y­M¦n°z« Ây£y­hªA´�«�ª�­&²�£ �M«o¶]°z²�½2­M³O²�¹M£C«�£f¶�«w¤§¦z«�¶�«�£2°z­)¼§£f³�±hª®³O¼§ª�¨K£b¼§¬�·�¦z²�³�¨)¦z«�­Mª 
²���­M´§¨�«�£4«�ª�¤§¦�¨R½M¦_­h¬f­ ��­h°�Ï§«�¬f­\°�²®³�­��%À��b«&Ïy­C¬�¨�´�«�ª®­M´§¨�ª®­�´�«	�y«�¾�²�¹R£4´�«&¼§£y­C¬�«�¬ 
©§¦_­h£y­�´�²®¶�³�¦�«�°�²���­M´y­�³O¨R£
n× n

¤A­h¦�°�Ã®³O¼§ª®­M¶�¬f­M¶z­§º2©y­\»]¨�¼§£y­�³O¨R£�Ây½R¼§¦z­R³O²�¹M£�³�¼y­M´�¦_­M´y­´�«-¦�«o¶n¨R¦n°z«�¶�À
Î�«�©y²�´�¨ ­µª�­µ½M¦_­h£ ³�­h£2°z²�´§­R´F´�«�³�±Mª�³�¼§ª�¨R¶C£b¼§¬�·�¦z²�³�¨R¶CÅR¼y«-¶�«4½R«�£§«�¦z­M£­hª�­h¼§¬�«�£2°_­h¦K«�ª�£ �§¬�«�¦z¨��*´�«�¤y¼§£2°�¨R¶s¬�­R¶�­-«�ª�¶�¨h¸ °�� ­h¦z«C¼§°�²�ª�²���­R´�¨
¨M©�°z¼ �M¨��\­Mª�¨R¦�«o¶¤y­M¦z­�¼§£¯£��y¬C«�¦�¨f£y¨�¬f­%ÄM¨M¦�´�«
9
¤y¼§£2°�¨R¶¿¬f­M¶z­§ÀyÌ�­�¶n²�½M¼y²�«�£R°z«s½M¦_±\Â=³�­�«�¶¿«�ª�¬C¨�´�«�ª�¨´�²®¶�³�¦�«�°�¨�´§­M´§¨C¤=¨M¦�«�ªk¤§¦z¨M½R¦z­M¬�­yÀ

�*,��
Æ
��� 	 � �
¨�´�«�ª�¨�«�¾�¤A«�¦�²�¬�«�£2°z­Mª8¤y­h¦_­-ª�­¯´�«	�y«�¾�²�¹R£#´�«�ª®­�¬C«�¬�©§¦_­h£A­-Âh»n­
«�£ ª�¨R¶©=¨M¦_´�«�¶ Ïy«�³_Ï§¨�«�£�«�ª�¤§¦�¨R½M¦_­h¬f­ �¯­\°�Ïy«�¬f­\°z²�³�­§À

� � � �s�4� %O�$'a O����"*'
�b«�¨M©�°z¼ �b²�«�¦�¨R£�­hª�½M¼§£y¨R¶k¬�¨�´�«�ª�¨2¶�¤A­h¦_­�ª�­)´�«��y«O¾�²�¹M£�´�«�¬�«�¬�©§¦z­M£y­M¶�¶n¼h»]«O°z­R¶
«�£�ª�¨R¶©=¨M¦_´�«�¶�À\Áu¶n°�¨R¶8¬C¨�´�«�ª�¨2¶
¸�¼§«�¦z¨M£�´§­R´�¨R¶�«�£�°z·�¦z¬�²�£§¨2¶8´�«�«o³O¼y­R³O²�¨M£§«o¶
´§²Y¸�«�¦�«�£y³O²®­hª�«�¶�¤y­M¦ 
³O²®­hª�«�¶w£§¨�ª�²�£§«o­hª�«�¶�À �b«�¬C¨2¶]°z¦�¹�Å2¼§«C´�²®³_Ï§¨R¶�¬�¨�´�«�ª�¨2¶w¦z«	�y«n»n­h£
­M¶�¤A«o³V°z¨R¶w²�¬�¤A¨R¦n°_­h£2°�«o¶�º³O¨R¬�¨C¶�¨M£�ª®­�£y¨�´§«	�y«�¾b²�¹M£-¤§¼§¦_­h¬�«�£R°z«��M«�¦�°�²®³�­Mªk´�«&ª�¨2¶ ¤§¼§£2°�¨2¶�ºyª�­C«O¾�²®¶]°z«�£y³�²�­�´�«K¤=¨M¦ª�¨�¬�«�£§¨2¶u¼y£p¤§¼§£2°z¨C³�¼§ÄR­�´�«	�y«�¾�²�¹R£�«�¶�¤§¼§¦_­h¬�«�£2°z« �M«�¦n°z²�³�­hª=ÄfÅR¼y«)´�²®³_Ï§¨�¤§¼§£2°�¨C«�¶�«�ª©y­M¦�²®³O«�£R°z¦�¨�´§«�ª®­�¦z«�½R²�¹R£kºy«�ª�³�¼y­hª
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