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� à ¡®â¥ ¨áá«¥¤ãîâáï ¢ à¨ æ¨®ë¥ ¥à ¢¥áâ¢  ¢ ¬¥å ¨ª¥, ¢ ª®â®àëå ãá«®¢¨¥ áâà®£®© ª®-
íàæ¨â¨¢®áâ¨ (á¨«ì®© ¢ë¯ãª«®áâ¨) á®®â¢¥âáâ¢ãîé¥£® ¬¨¨¬¨§¨àã¥¬®£® äãªæ¨® «  ¢ë¯®«-
ï¥âáï «¨èì   ¯®¤¯à®áâà áâ¢ å ª®¥ç®© ª®à §¬¥à®áâ¨ ¨áå®¤®£® £¨«ì¡¥àâ®¢  ¯à®áâà -
áâ¢ . � â ª®£® à®¤  ¯®«ãª®íàæ¨â¨¢ë¬ ¢ à¨ æ¨®ë¬ ¥à ¢¥áâ¢ ¬ á¢®¤¨âáï àï¤ ¢ ¦ëå á
¯à ªâ¨ç¥áª®© â®çª¨ §à¥¨ï § ¤ ç ¬¥å ¨ª¨ á¯«®èëå áà¥¤,  ¯à¨¬¥à, ª®â ªâ ï § ¤ ç  â¥®-
à¨¨ ã¯àã£®áâ¨ ¢ á«ãç ¥, ª®£¤  ®¤® ¨§ ª®â ªâ¨àã¥¬ëå â¥« ¥ § ªà¥¯«¥® ([1], á. 112; [2], á. 274).

�®«ãª®íàæ¨â¨¢ë¥ ¢ à¨ æ¨®ë¥ ¥à ¢¥áâ¢  ¢ ¬¥å ¨ª¥ ¤®¯ãáª îâ ®¤ã ®¡éãî  ¡áâà ªâ-
ãî áå¥¬ã, ª®â®à ï ¯®§¢®«ï¥â ¯®áâà®¨âì ¨ ®¡®á®¢ âì ¤«ï à¥è¥¨ï â ª¨å ¥à ¢¥áâ¢ ¬¥â®¤ë,
®á®¢ ë¥   ¨â¥à â¨¢®© ¯à®ªá¨¬ «ì®© à¥£ã«ïà¨§ æ¨¨.

�â ª, ¯ãáâì § ¤ ë ¤¢  £¨«ì¡¥àâ®¢ëå ¯à®áâà áâ¢  V , H, ¯à¨ç¥¬ H � V , H1 | ª®¥ç®¬¥à-
®¥ ¯®¤¯à®áâà áâ¢® ¢ H, Q1 : H ! H1 | ®àâ®¯à®¥ªâ®à, Q2 = I �Q1, £¤¥ I | â®¦¤¥áâ¢¥ë©
®¯¥à â®à.

�à¥¤¯®«®¦¨¬ ¤ «¥¥, çâ® § ¤  ¢ë¯ãª«ë©, ª®¥ç®§ çë© äãªæ¨® «  : H ! R, ®¡« ¤ -
îé¨© á¢®©áâ¢®¬

(�v1 + (1� �)v2) � �(v1) + (1� �)(v2)� ��(1 � �)kQ2v1 �Q2v2k
2

H ; 0 � � � 1: (1)

�¢®©áâ¢® (1), ª ª ¥âàã¤® ¢¨¤¥âì, ®§ ç ¥â, çâ® äãªæ¨® «  ®¡« ¤ ¥â á¢®©áâ¢®¬ á¨«ì®©
¢ë¯ãª«®áâ¨   ¯®¤¯à®áâà áâ¢¥ H2 � Q2H á ª®áâ â®© � > 0.

�à¥¤¯®«®¦¨¬, çâ® ¢¥«¨ç¨  jjjujjj2H � kQ2uk
2
H + kuk2V íª¢¨¢ «¥â  kuk2H .

� áá¬ âà¨¢ ¥âáï íªáâà¥¬ «ì ï § ¤ ç 

(u) ! min; u 2 G; (2)

£¤¥ G | ¢ë¯ãª«®¥ § ¬ªãâ®¥ ¬®¦¥áâ¢® ¢ H. �«ï à¥è¥¨ï § ¤ ç¨ (2) à áá¬®âà¨¬ ¬¥â®¤ ¨â¥-
à â¨¢®© ¯à®ªá¨¬ «ì®© à¥£ã«ïà¨§ æ¨¨:

 ) § ¤ ¥¬ ¯à®¨§¢®«ìë© í«¥¬¥â u0 2 H;
¡) ®¡®§ ç ï uk+1 = argmin

u2G
f(u) + ku� ukk2V g, ®¯à¥¤¥«ï¥¬ uk+1 ¯® ªà¨â¥à¨î

kuk+1 � uk+1kH � "k+1;

£¤¥ f"kg | § ¤  ï ¯®á«¥¤®¢ â¥«ì®áâì ¯®«®¦¨â¥«ìëå ç¨á¥«.
�¨¦¥ ¡ã¤¥â ¯®ª § ®, çâ® à¥£ã«ïà¨§¨àãîé ï ¤®¡ ¢ª  ku� ukk2V ª äãªæ¨® «ã (u) ¯®à®-

¦¤ ¥â á¨«ì® ¢ë¯ãª«ë©   H äãªæ¨® «  k+1 = (u) + ku � ukk2V . �â® ®¡áâ®ïâ¥«ìáâ¢® ®¡¥á-
¯¥ç¨¢ ¥â ¯à¨ «î¡®¬ k = 0; 1; 2; : : : áãé¥áâ¢®¢ ¨¥ ¨ ¥¤¨áâ¢¥®áâì í«¥¬¥â  uk+1 ¨ ¯®§¢®«ï¥â
¯à¨¬¥ïâì íää¥ªâ¨¢ë¥ ç¨á«¥ë¥ ¬¥â®¤ë ¤«ï ¯®¨áª  ¯à¨¡«¨¦¥ëå à¥è¥¨© uk+1.

�â¬¥â¨¬, çâ®   «®£¨ç ï áå¥¬  ¨â¥à â¨¢®© prox-à¥£ã«ïà¨§ æ¨¨ à áá¬®âà¥  ¢ [3], ® ¤«ï
äãªæ¨® «®¢, ¯à¥¤áâ ¢¨¬ëå ¢ ¢¨¤¥ (u) = 1(Q1u)+2(Q2u), £¤¥ 1 | ¢ë¯ãª«ë©   H1 � Q1H,
  2 | á¨«ì® ¢ë¯ãª«ë©   H2 � Q2H äãªæ¨® «ë. � ª¨¥ äãªæ¨® «ë ¢å®¤ïâ ¢ ¬®¦¥áâ¢®
äãªæ¨® «®¢, ®¡« ¤ îé¨å á¢®©áâ¢®¬ (1), ®¤ ª® ¥ ¨áç¥à¯ë¢ îâ ¨å. � ç áâ®áâ¨, ª íâ®¬ã
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ª« ááã ¥ ®â®áïâáï ¥£« ¤ª¨¥ äãªæ¨® «ë, ¢®§¨ª îé¨¥ ¢ § ¤ ç å, ãç¨âë¢ îé¨å âà¥¨¥  
£à ¨æ¥ ®¡« áâ¨.

�¥®à¥¬ . �ãáâì

1) ¬®¦¥áâ¢® G� = fu 2 G : (u) = min
v2V

(v)g ¥¯ãáâ®;

2)
1P
k=1

"k <1.

�®£¤  ¯®á«¥¤®¢ â¥«ì®áâì fukg áå®¤¨âáï ª ¥ª®â®à®¬ã í«¥¬¥âã u� 2 G� ¢ ®à¬¥ H.

�®ª § â¥«ìáâ¢®. �®ª ¦¥¬, çâ® äãªæ¨® «  k+1(u) = (u) + ku � ukk2V ï¢«ï¥âáï á¨«ì®
¢ë¯ãª«ë¬   H. �¥©áâ¢¨â¥«ì®,

 k+1(�u1 + (1� �)u2) = (�u1 + (1� �)u2) + k�(u1 � uk) + (1� �)(u2 � uk)k2V =

= (�u1 + (1� �)u2) + �ku1 � ukk2V + (1� �)ku2 � ukk2V � �(1� �)ku1 � u2k
2

V �

� �(u1) + (1� �)(u2)� ��(1 � �)kQ2u1 �Q2u2k
2

H + �ku1 � ukk2V +

+(1� �)ku2 � ukk2V � �(1� �)ku1 � u2k
2

V =

= � k+1(u1) + (1� �) k+1(u2)� ��(1 � �)kQ2u1 �Q2u2k
2

H � �(1� �)ku1 � u2k
2

V �

� � k+1(u1) + (1� �) k+1(u2)�minf1; �g�(1 � �)(kQ2u1 �Q2u2k
2

H + ku1 � u2k
2

V ) =

= � k+1(u1) + (1� �) k+1(u2)�minf1; �g�(1 � �)ku1 � u2k
2

H ;

®âªã¤  ¢ëâ¥ª ¥â á¨«ì ï ¢ë¯ãª«®áâì äãªæ¨® «   k+1   H. �¥¬ á ¬ë¬ í«¥¬¥âë uk,
k = 1; 2; : : : , áãé¥áâ¢ãîâ ¨ ¥¤¨áâ¢¥ë [1].

�¨¦¥ á¨¬¢®« ¬¨ (�; �), h�; �i ¡ã¤¥¬ ®¡®§ ç âì áª «ïàë¥ ¯à®¨§¢¥¤¥¨ï ¢ H ¨ V á®®â¢¥âáâ¢¥-
®. � ª ª ª uk+1 ¥áâì â®çª  ¬¨¨¬ã¬  äãªæ¨® «   k+1   ¬®¦¥áâ¢¥ G, â® ¨§ â¥®à¥¬ë ® áã¡-
¤¨ää¥à¥æ¨ «¥ áã¬¬ë ¢ë¯ãª«ëå äãªæ¨© ([4], á. 35) ¢ëâ¥ª ¥â áãé¥áâ¢®¢ ¨¥ â ª®£® í«¥¬¥â 
b 2 @(uk+1) (@(uk+1) | áã¡¤¨ää¥à¥æ¨ « äãªæ¨® «   ¢ â®çª¥ uk+1), çâ®

0 � (b; u� uk+1) + 2huk+1 � uk; u� uk+1i 8u 2 G: (3)

�®§ì¬¥¬ u = u�, £¤¥ u� | ¯à®¨§¢®«ìë© í«¥¬¥â G�. �¬¥¥¬

(�u� + (1� �)uk+1) � �(u�) + (1� �)(uk+1)� ��(1 � �)kQ2u
� �Q2u

k+1k2H ;

(uk+1 + �(u� � uk+1))� (uk+1) � �((u�)� (uk+1))� ��(1 � �)kQ2u
� �Q2u

k+1k2H ;

(b; u� uk+1) �
(uk+1 + �(u� � uk+1))� (uk+1)

�
� (u�)� (uk+1)� �(1� �)kQ2u

� �Q2u
k+1k2H :

�§ (3) ¢ëâ¥ª ¥â

2huk+1 � uk; uk+1 � u�i � (u�)� (uk+1)� �kQ2u
� �Q2u

k+1k2H :

�® â¥®à¥¬¥ ª®á¨ãá®¢ ¨¬¥¥¬

2hu� � uk+1; uk � uk+1i = ku� � uk+1k2V + kuk � uk+1k2V � kuk � u�k2V :

�¥¬ á ¬ë¬

ku� � uk+1k2V + kuk � uk+1k2V � kuk � u�k2V � (u�)� (uk+1)� �kQ2u
� �Q2u

k+1k2H ;

®âªã¤ 

ku� � uk+1k2V + �kQ2u
� �Q2u

k+1k2H + kuk � uk+1k2V + (uk+1)� (u�) � kuk � u�k2V �

� kuk � u�k2V + �kQ2u
� �Q2u

k+1k2H : (4)

�¢¥¤¥¬ ¢ H ®¢®¥ áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥

[u; v] � hu; vi+ �(Q2u;Q2v)
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¨ á®®â¢¥âáâ¢ãîéãî ®à¬ã hh�iiH , ª®â®à ï, ª ª «¥£ª® ¢¨¤¥âì, á¢ï§   á jjj � jjjH á®®â®è¥¨¥¬
íª¢¨¢ «¥â®áâ¨

minf1; �gjjjujjj2H � hhuii2H � maxf1; �gjjjujjj2H :

�§ (4) ¢ëâ¥ª ¥â
hhu� � uk+1iiH � hhu� � ukiiH :

� ª ª ª

hhu� � uk+1iiH = hhu� � uk+1 + uk+1 � uk+1iiH �

� hhu� � uk+1iiH � hhuk+1 � uk+1iiH � hhu� � uk+1iiH � C"k+1;

£¤¥ C > 0 | ¥ª®â®à ï ¯®áâ®ï ï, â®

hhu� � uk+1iiH � C"k+1 � hhu� � ukiiH : (5)

�ã¬¬¨àãï ¯® k ®â 1 ¤® n, ¨¬¥¥¬

hhu� � un+1iiH � hhu� � u1iiH � C
nX

k=1

"k+1:

� ª ª ª àï¤
1P
k=1

"k+1 áå®¤¨âáï, â® ¯®á«¥¤®¢ â¥«ì®áâì fukg ®£à ¨ç¥  ¢H. �®£¤  ¢H ®£à ¨ç¥ 

¨ ¯®á«¥¤®¢ â¥«ì®áâì fukg.
�®¢  ®æ¥¨¢ ¥¬ hhu� � uk+1iiH . �¬¥¥¬

hhu� � uk+1ii2H = hhu� � uk+1 + uk+1 � uk+1ii2H = hhuk+1 � uk+1ii2H +

+ 2[uk+1 � uk+1; u� � uk+1] + hhuk+1 � u�ii2H � hhuk+1 � u�ii2H � eC"k+1;
£¤¥ eC > 0 | ¥ª®â®à ï ¯®áâ®ï ï. �§ ¥à ¢¥áâ¢  (4) ¢ëâ¥ª ¥â

kuk � uk+1k2V + (uk+1)� (u�)� eC"k+1 � hhuk � u�ii2H � hhuk+1 � u�ii2H :

�ã¬¬¨àãï ¯® k ®â 1 ¤® S � 1, ¨¬¥¥¬

S�1X
k=1

�
(uk+1)� (u�)

�
+

S�1X
k=1

kuk � uk+1k2V �
eC S�1X
k=1

"k+1 � hhu1 � u�ii2H � hhuS � u�ii2H :

�âáî¤  ¢ëâ¥ª ¥â, çâ® àï¤
1P
k=1

�
(uk+1)� (u�)

�
áå®¤¨âáï ¨, á«¥¤®¢ â¥«ì®, fukg ¥áâì ¬¨¨¬¨§¨-

àãîé ï ¯®á«¥¤®¢ â¥«ì®áâì, â. ¥. lim
k!1

(uk) = (u�).

�§ ¯®á«¥¤®¢ â¥«ì®áâ¨ fukg ¢ á¨«ã ¥¥ ®£à ¨ç¥®áâ¨ ¢ H ¬®¦® ¢ë¤¥«¨âì á« ¡® áå®¤ï-
éãîáï ¯®¤¯®á«¥¤®¢ â¥«ì®áâì fukjg. �ãáâì eu | ¥¥ á« ¡ë© ¯à¥¤¥«. � ª ª ª G | ¢ë¯ãª«®¥
§ ¬ªãâ®¥ ¬®¦¥áâ® ¢ H, â® G á« ¡® § ¬ªãâ® ¢ H. � ç¨â, eu 2 G. �ãªæ¨® «  ¢ë¯ãª«ë© ¨
ª®¥ç®§ çë©, á«¥¤®¢ â¥«ì®, ¥¯à¥àë¢ë©  H. �®£¤   á« ¡® ¯®«ã¥¯à¥àë¢ë© á¨§ã, â. ¥.
lim
j!1

(ukj ) � (eu). � ç¨â, (eu) = min
v2G

(v). �®íâ®¬ã eu 2 G�. � á¨«ã â®£®, çâ® u� | ¯à®¨§¢®«ìë©

í«¥¬¥â ¨§ G�, ¬®¦® áç¨â âì u� = eu, â. ¥. fukjg á« ¡® áå®¤¨âáï ª u� ¢ H.
�«ï 0 < � < 1 ¨¬¥¥¬

(�uk + (1� �)u�) � �(uk) + (1� �)(u�)� ��(1 � �)kQ2(uk � u�)k2H ;

��(1 � �)kQ2(uk � u�)k2H � �(uk) + (1� �)(u�)� (�uk + (1� �)u�);

��(1� �)kQ2(uk � u�)k2H � �((uk)� (u�)) + (u�)� (u� + �(uk � u�)):

� ª ª ª (u�)� (u� + �(uk � u�)) � 0, â®

��(1 � �)kQ2(uk � u�)k2H � �((uk)� (u�)):
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�¥«¨¬ ¯®á«¥¤¥¥ ¥à ¢¥áâ¢®   � > 0 ¨ ãáâà¥¬«ï¥¬ � ª ã«î, â®£¤ 

�kQ2(uk � u�)k2H � (uk)� (u�):

� ª ª ª fukg | ¬¨¨¬¨§¨àãîé ï ¯®á«¥¤®¢ â¥«ì®áâì, â®

kQ2(u
k � u�)k2H ! 0; k !1:

� ª¨¬ ®¡à §®¬, ¯®á«¥¤®¢ â¥«ì®áâì fQ2u
kjg á¨«ì® áå®¤¨âáï ª Q2u

� ¢ H, ®âªã¤  á«¥¤ã¥â á« -
¡ ï áå®¤¨¬®áâì fQ1u

kjg ª Q1u
�. � ª ª ª H1 | ª®¥ç®¬¥à®¥ ¯®¤¯à®áâà áâ¢® ¢ H, â® fQ1u

kjg
á¨«ì® áå®¤¨âáï ª Q1u

� ¢ H. �®£¤  ¨ ¯®¤¯®á«¥¤®¢ â¥«ì®áâì fukjg áå®¤¨âáï á¨«ì® ª u�. �®ª -
¦¥¬, çâ® ¨ ¢áï ¯®á«¥¤®¢ â¥«ì®áâì fukjg áå®¤¨âáï á¨«ì® ª u� ¢ H. �ã¬¬¨àãï ¥à ¢¥áâ¢® (5)
¯® r ®â kj ¤® k, áç¨â ï, çâ® k + 1 > kj , ¯®«ãç¨¬

hhuk+1 � u�iiH � hhukj � u�iiH +
kX

r=kj

"r:

�áâà¥¬«ïï j ª ¡¥áª®¥ç®áâ¨ á á®åà ¥¨¥¬ á®®â®è¥¨ï kj < k + 1, ¯®«ãç¨¬

lim
k!1

hhuk � u�iiH = 0

¨«¨
lim
k!1

kuk � u�kH = 0: �

�à¨¬¥à. � ¤ ç  â¥®à¨¨ ã¯àã£®áâ¨ á § ¤ ë¬ âà¥¨¥¬.
�ãáâì 
 � R2 | ®£à ¨ç¥ ï ®¡« áâì á ¤®áâ â®ç® à¥£ã«ïà®© £à ¨æ¥© �. �«ï ¢¥ªâ®à 

¯¥à¥¬¥é¥¨© u = (u1; u2) ®¯à¥¤¥«¨¬ â¥§®à

"ij =
1
2

�
@ui

@xj
+
@uj

@xi

�
; i; j = 1; 2:

�à¨ ä¨ªá¨à®¢ ®¬ à §¡¨¥¨¨ � = �1 [�f ¨ ä¨ªá¨à®¢ ëå äãªæ¨ïå aijpl 2 L1(
) (i; j; p; l =
1; 2; aijpl = ajipl = aplij), F 2 [L2(
)]2, P 2 [L2(�1)]2, T 2 [L2(�f )]2, g 2 L1(�f ), g > 0   �f
âà¥¡ã¥âáï  ©â¨ ¬¨¨¬ã¬ äãªæ¨® « 

J(u) =
1
2

Z



aijpl"ij(u)"pl(u) d
�

Z



Fiui d
�

Z
�1

Piui d��
Z
�f

Tnun d� +
Z
�f

gjutj d�

  ¯à®áâà áâ¢¥ [W 1
2 (
)]

2, ¯® ¯®¢â®àïîé¨¬áï ¨¤¥ªá ¬ ¯®¤à §ã¬¥¢ ¥âáï áã¬¬¨à®¢ ¨¥. �¤¥áì
un = u � n, ut = u� un � n, Tn = T � n (n | ¥¤¨¨çë© ¢¥ªâ®à ¢¥è¥© ®à¬ «¨ ª �).

�¤à® R ¡¨«¨¥©®© ä®à¬ë a(u; v) =
R



aijpl"ij(u)"pl(u) d
 á®áâ®¨â ¨§ ¢¥ªâ®à-äãªæ¨© � =

(�1; �2), £¤¥ �1(x) = a1 � bx2, �2 = a2 + bx1, ¨ ¥£® à §¬¥à®áâì à ¢  âà¥¬.
� ¯à¥¤¯®«®¦¥¨¨, çâ® áãé¥áâ¢ã¥â ª®áâ â  �0 > 0, ¯à¨ ª®â®à®©

aijpl"ij(u)"pl(u) � �0"ij(u)"ij(u);

¤  ï § ¤ ç  à §à¥è¨¬ , ¥á«¨ ¯à¨ «î¡®¬ ¥ã«¥¢®¬ ¢¥ªâ®à¥ � 2 R á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®
[2] Z

�f

gj�f j d�� jL(�)j > 0:

�¤ ª®, ¯®-¢¨¤¨¬®¬ã, ®áâ ¥âáï ®âªàëâë¬ ¢®¯à®á ® ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï. � ç áâ®¬ á«ãç ¥
¥¤¨áâ¢¥®áâì à¥è¥¨ï ¨áá«¥¤®¢   ¢ [5].

�  ¬®¦¥áâ¢¥ [W 1
2 (
)]

2 ®¯à¥¤¥«¨¬ áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ á«¥¤ãîé¨¬ ®¡à §®¬:

(u; v) =
�Z




ui d

��Z




vi d

�
+
Z



@ui

@xj

@vi

@xj
d
:
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�à¨ â ª®¬ ¢ë¡®à¥ áª «ïà®£® ¯à®¨§¢¥¤¥¨ï ª¢ ¤à â¨ç ï ä®à¬  a(u; v) áâà®£® ª®íàæ¨â¨¢   
®àâ®£® «ì®¬ ¤®¯®«¥¨¨ ª ¬®¦¥áâ¢ã R ([6], á. 121), â. ¥. áãé¥áâ¢ã¥â â ª ï ¯®áâ®ï ï ! > 0,
çâ®

a(u; u) � !kuk2 8u 2 R?:

�¥¬ á ¬ë¬ ¬¨¨¬¨§¨àã¥¬ë© äãªæ¨® « ã¤®¢«¥â¢®àï¥â á¢®©áâ¢ã (1), ¥á«¨ H1 � R, H2 � R?.
�®§ì¬¥¬ ¢ ª ç¥áâ¢¥ ¯à®áâà áâ¢  V  ¡áâà ªâ®© áå¥¬ë ¯à®áâà áâ¢® [L2(
)]2. �®£¤  ¯à¥¤¯®-

«®¦¥¨¥, çâ® ¢¥«¨ç¨  jjjujjj2H � kQ2uk
2
H + kuk2V íª¢¨¢ «¥â  ®à¬¥ kuk2H , ï¢«ï¥âáï á«¥¤áâ¢¨¥¬

¥à ¢¥áâ¢  �®à  [6].
�¥â®¤ ¨â¥à â¨¢®© ¯à®ªá¨¬ «ì®© à¥£ã«ïà¨§ æ¨¨ ¤«ï à¥è¥¨ï § ¤ ç¨ â¥®à¨¨ ã¯àã£®áâ¨ á

§ ¤ ë¬ âà¥¨¥¬   ®á®¢¥ ª®¥ç®í«¥¬¥â®©  ¯¯à®ªá¨¬ æ¨¨ ¢á¯®¬®£ â¥«ìëå § ¤ ç ¢¨¤ 

J(u) + ku� uk+1k2V

¢¯¥à¢ë¥ ¡ë« ¯à¨¬¥¥ ¢ [7]. �¤ ª® ¢ ¤ ®© áâ âì¥ ¥ à áá¬ âà¨¢ « áì ®¡é ï áå¥¬  ¨áá«¥¤®-
¢ ¨ï ¨ ®¡®á®¢ ¨¥ ¬¥â®¤  ¯à®¢®¤¨«®áì ¤«ï ª®ªà¥â®£® äãªæ¨® «  J(u). �áá«¥¤®¢ ¨ï ¯®
¯à¨¬¥¥¨î ¬¥â®¤  ¤«ï à¥è¥¨ï ¥£« ¤ª¨å ¢ à¨ æ¨®ëå ¥à ¢¥áâ¢ ¬®¦®  ©â¨ ¢ [8], [9].
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