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ú ¢ û ¢ û � ¢ � � � � � � � � � � � 	 � � � 
 � � 
 � � �

² ³ k ü ¶̧ ḿ m ý k ¶ þ þ þ ¾ é Ã å Ä ã í ÿ À Â À â í � ä Á Ã Ä Ã � Ãæ ç ç Æ ò ï À � æ ç � Æ � À áæ ç � Ë

u̇ = −Au, t ∈ [0, T ] � v p s u q x w u(0) = u0.

Ft(y) ≡ y −
∫ t

0

Au(t) dt � s w � w u(0) = y, t { � ­

Ct ≈ Ft � � p � t u p w � �

� v u r � w p v � w p v x w v { N = T/∆t r s � { z u Ö ¬ { � u q y � w � S ∈ {F∆t, C∆t} r t {

� w � u w � p q r q x � � p w t { � x w � v r t y u q y � p v q { |
B(S)v =















I 0 0 0

−S I 0 0

0 −S I 0

0 0 −S I





























v0

v1

v2

v3















=















u0

0

0

0















= u0.

� � � X Y Z [ Z \ 
 � � � � ] �̂ Y � � � � Z � � X _ Z X � � � Y �̀ � Z a � � � Z � � � \ b � ĉ̂ d Y � Y c Z̀ e � � d̀ � b � � f � g � Z �
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� t u p � v x w � v � t p v q { � u y q � v u q x w � v � t p v q { |

X1 + X1

1/ε

 X2 + X2

X2
1

 Y2

Y2 + Y2

1/ε

 Y1 + Y1



















� � � X Y Z [ Z \ 
 � � � � ] �̂ Y � � � � Z � � X _ Z X � � � Y �̀ � Z a � � � Z � � � \ b � ĉ̂ d Y � Y c Z̀ e � � d̀ � b � � f � g � Z h ®
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