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� áâ âì¥ à áá¬®âà¥­ë ¨­ä¨­¨â¥§¨¬ «ì­ë¥ ª®­ä®à¬­ë¥ ¯à¥®¡à §®¢ ­¨ï ¢ ª á â¥«ì­ëå à á-
á«®¥­¨ïå ä¨­á«¥à®¢ëå ¯à®áâà ­áâ¢ á ¬¥âà¨ª ¬¨, ¯à¨­ ¤«¥¦ é¨¬¨ ­¥ª®â®à®¬ã ª« ááã, ª®-
â®àë©, ¢ ç áâ­®áâ¨, á®¤¥à¦¨â ä¨­á«¥à®¢ë ®¡®¡é¥­¨ï ¬¥âà¨ª � á ª¨, � â® ¨ �­®{�®¡ ïá¨.
�­ «®£¨ç­ ï § ¤ ç  ¤«ï ª á â¥«ì­®£® à áá«®¥­¨ï T (M) à¨¬ ­®¢  ¬­®£®®¡à §¨ï ¡ë«  à¥-
è¥­  �.�.�®¤®«ìáª¨¬ [1]. �áá«¥¤®¢ ­¨ï ¢ [1] ¯à®¢®¤¨«¨áì ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ­  M ¢á¥
¤¨ää¥à¥­æ¨ «ì­®-£¥®¬¥âà¨ç¥áª¨¥ áâàãªâãàë § ¢¨áïâ â®«ìª® ®â â®ç¥ª ¡ §ë. �¢â®à®¬ ¨áá«¥¤®¢ -
«¨áì ¨­ä¨­¨â¥§¨¬ «ì­ë¥ ¯à®¥ªâ¨¢­ë¥ [2] ¨ ª®­ä®à¬­ë¥ ¯à¥®¡à §®¢ ­¨ï ¢ ª á â¥«ì­ëå à áá«®-
¥­¨ïå ä¨­á«¥à®¢ëå ¯à®áâà ­áâ¢. � ª ¨§¢¥áâ­® [3], ¢ â ª¨å ¯à®áâà ­áâ¢ å ¢á¥ ¤¨ää¥à¥­æ¨ «ì­®-
£¥®¬¥âà¨ç¥áª¨¥ áâàãªâãàë § ¢¨áïâ ­¥ â®«ìª® ®â â®çª¨ ¡ §ë, ­® ¨ ®â ª á â¥«ì­®£® ¢¥ªâ®à . �
áâ âì¥ ¨á¯®«ì§ã¥âáï à §¢¨âë© ¢ [4]  ¯¯ à â ¯®«­ëå «¨äâ®¢,   â ª¦¥ ®¯à¥¤¥«¥­­ë¥ ¢ [5] ¬¥âà¨ª¨.

1. �¥âà¨ª¨ ­  ª á â¥«ì­ëå à áá«®¥­¨ïå
ä¨­á«¥à®¢ëå ¬­®£®®¡à §¨©

�ãáâì M | £« ¤ª®¥ ¬­®£®®¡à §¨¥ (dimM = n). �à¥¢à â¨¬ ¬­®£®®¡à §¨¥ M ¢ ä¨­á«¥à®¢®
¬­®£®®¡à §¨¥ M(F ), § ¤ ¢ ­  ­¥¬ ä¨­á«¥à®¢ã ¬¥âà¨ªã [3]:

ds = F (xk; dxm);

£¤¥ xk (i; k;m; : : : = 1; : : : ; n) | ª®®à¤¨­ âë ­  M , F | ®¤­®à®¤­ ï äã­ªæ¨ï ¯¥à¢®© áâ¥¯¥­¨ ¯®
dxk. �¨­á«¥à®¢ ¬¥âà¨ç¥áª¨© â¥­§®à ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬ [3]:

gik(x; _x) �
1
2
F 2

�i�k;

£¤¥ F 2
�i�k � @2F=@ _xi@ _xk, _xk � dxk=dt | ¯à®¨§¢®«ì­ë© ª á â¥«ì­ë© ª M ¢¥ªâ®à.

�¥ªâ®à­®¥ ¯®«¥ ui = ui(x) ®¯à¥¤¥«ï¥â ¨­ä¨­¨â¥§¨¬ «ì­®¥ ª®­ä®à¬­®¥ ¯à¥®¡à §®¢ ­¨¥ ­ 
M(F ), ¥á«¨ ®­® ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î

Lugik(x; _x) = k(x)gik(x; _x);

£¤¥ k = k(x) | â ª ­ §ë¢ ¥¬ë© ª®­ä®à¬­ë© ä ªâ®à, Lu | ¯à®¨§¢®¤­ ï �¨ ¢¤®«ì ¢¥ªâ®à­®£®
¯®«ï u. �®­ä®à¬­ë© ä ªâ®à ¬®¦¥â § ¢¨á¥âì â®«ìª® ®â ¯¥à¥¬¥­­ëå xk, çâ® ï¢«ï¥âáï ¨§¢¥áâ­ë¬
ä ªâ®¬ ¨§ â¥®à¨¨ ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© ä¨­á«¥à®¢ëå ¯à®áâà ­áâ¢ [3].

� è¥ ¨áá«¥¤®¢ ­¨¥ ®¯¨à ¥âáï ­  â®â ä ªâ, çâ®  ¯¯ à â ¯®«­ëå «¨äâ®¢, à §¢¨âë© ¢ [4], ¯®«-
­®áâìî ¯à¨¬¥­¨¬ ¤«ï ä¨­á«¥à®¢ëå ¯à®áâà ­áâ¢, â. ¥. ¤¨ää¥à¥­æ¨ «ì­®-£¥®¬¥âà¨ç¥áª¨¥ áâàãª-
âãàë ­  ¬­®£®®¡à §¨¨ M(F ) ¬®£ãâ ¡ëâì ¯®¤­ïâë ¢ ¥£® ª á â¥«ì­®¥ à áá«®¥­¨¥ T (M(F )). �
áâ âì¥ ¨á¯®«ì§ãîâáï ®¡®§­ ç¥­¨ï, ¯à¨­ïâë¥ ¢ [4]. �á¥ ¯®«­ë¥ «¨äâë ¡ã¤ãâ ¯à®¨§¢®¤¨âìáï ®â-
­®á¨â¥«ì­® á¢ï§­®áâ¨ �¥à¢ «ì¤  [3] �âã á¢ï§­®áâì ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ G,   ¥¥ ª®¬¯®­¥­-
âë | á®®â¢¥âáâ¢¥­­® ç¥à¥§ Gi

k; G
i
km. �®£« á­® [4] «î¡®© â¥­§®à T ¢ «¥­â­®áâ¨ (a; b) ­  T (M)
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¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­ ¢ ¢¨¤¥ ¯®«­®£® «¨äâ  ­ ¡®à  N = 2a+b ¯®«¥© á«®¥¢ëå â¥­§®à®¢ t
�
(x; _x),

(� = 0; : : : ; N � 1)

T = G[t
0
; t
1
; : : : ; t

N�1
]:

�â¬¥â¨¬ ­¥áª®«ìª® â¨¯®¢ «¨äâ®¢, ¨á¯®«ì§ã¥¬ëå ¢ ¤ «ì­¥©è¥¬

1) ¢¥àâ¨ª «ì­ë© «¨äâ ¢¥ªâ®à­®£® ¯®«ï v

Vv = G[0; v];

2) £®à¨§®­â «ì­ë© «¨äâ ¢¥ªâ®à­®£® ¯®«ï v

Hv = G[v; 0];

3) ¥áâ¥áâ¢¥­­ë© «¨äâ ¢¥ªâ®à­®£® ¯®«ï v

Nv = G[v;
0

rv];

£¤¥
0

r = _xkrk, a rk | ª®¢ à¨ ­â­ ï ¯à®¨§¢®¤­ ï ®â­®á¨â¥«ì­® á¢ï§­®áâ¨ �¥à¢ «ì¤ ;
4) £®à¨§®­â «ì­®-¢¥ªâ®à­ë© «¨äâ â¥­§®à­®£® ¯®«ï A â¨¯  (1; 1)

HXA = G[A � _x; 0];

£¤¥ (A � _x)i = Ai
k _x

k;
5) ¢¥àâ¨ª «ì­®-¢¥ªâ®à­ë© «¨äâ â¥­§®à­®£® ¯®«ï A â¨¯  (1; 1)

V XA = G[0; A � _x]:

�á¥ â¥­§®àë ¨ á¢ï§­®áâ¨ ­  T (M(F )) ¡ã¤ãâ § ¯¨áë¢ âìáï ¢ á¯¥æ¨ «ì­®© á¨áâ¥¬¥ ª®®à¤¨­ â
z� = (xk; _xm), �; �; 
 � � � = 1; : : : ; 2n.

� à ¡®â¥ [5] �.�.� £ ­ ¢¢¥« âà¥å¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® ¬¥âà¨ª ¢ T (M), ï¢«ïîé¥¥áï
¯®«­ë¬ «¨äâ®¬ ¬¥âà¨ª¨ ¡ §ë

eg�� = G[�g; �g; �g; 
g] =
�

gik + 2�Gs

(igk)s + �Gs
iG

t
kgst �gik + �Gs

igks
�gik + �Gs

kgis �gik

�
; (1)

£¤¥ �, �, 
 | áª «ïà­ë¥ ¯®«ï ­  T (M). � â®© ¦¥ à ¡®â¥ ¡ë«® ãª § ­®, çâ® íâ  ª®­áâàãªæ¨ï
¯à¨£®¤­  ¨ ¢ á«ãç ¥, ª®£¤  g | ¯à®¨§¢®«ì­ ï ä¨­á«¥à®¢  ¬¥âà¨ª .

� ¤ ­­®© à ¡®â¥ ¬¥âà¨ª  ¢¨¤  (1) ­¥ ¨á¯®«ì§ã¥âáï ¢® ¢á¥© ¥¥ ®¡é­®áâ¨. � áá¬®âà¥­ë ¤¢ 
¯®¤á¥¬¥©áâ¢  á¥¬¥©áâ¢  ¬¥âà¨ª (1). �¥à¢®¥ ¨§ ­¨å ¯®«ãç ¥âáï á«¥¤ãîé¨¬ ®¡à §®¬. �¢¥¤¥¬ ­ 
T (M(F )) ¬¥âà¨ªã ¢¨¤  (1), ¯®«®¦¨¢ � = 0, ¨ áç¨â ï � ¨ 
 ¯à®¨§¢®«ì­ë¬¨ ®â«¨ç­ë¬¨ ®â ­ã-
«ï ç¨á« ¬¨. �®«ãç¥­­®¥ á¥¬¥©áâ¢® ¬¥âà¨ª ¤ «¥¥ ¡ã¤¥â ­ §ë¢ âìáï á¥¬¥©áâ¢®¬ ¬¥âà¨ª â¨¯ 
� á ª¨{� â®, â. ª. ¯à¨ � = 
 = 1 ¯®«ãç ¥âáï ä¨­á«¥à®¢® ®¡®¡é¥­¨¥ ¬¥âà¨ª¨ � á ª¨,   ¯à¨
� = �, 
 = ��1, £¤¥ � | ­¥ª®â®àë© áª «ïà, ä¨­á«¥à®¢® ®¡®¡é¥­¨¥ ¬¥âà¨ª¨ � â® (á¬. [5] ¨ æ¨â¨-
à®¢ ­­ãî â ¬ «¨â¥à âãàã). �«ï â®£® çâ®¡ë ¯®áâà®¨âì ¢â®à®¥ ¯®¤á¥¬¥©áâ¢®, ¯®«®¦¨¬ � = 
 = 0,
¨ � = 1, ­¥ ®£à ­¨ç¨¢ ï ®¡é­®áâ¨ à áá¬®âà¥­¨ï. �®«ãç¥­­ ï ¬¥âà¨ª  ¤ «¥¥ ¡ã¤¥â ­ §ë¢ âìáï
¬¥âà¨ª®© â¨¯  �­®{�®¡ ïá¨, â. ª. ª ª ®­  ï¢«ï¥âáï ä¨­á«¥à®¢ë¬ ®¡®¡é¥­¨¥¬ ¬¥âà¨ª¨ �­®{
�®¡ ïá¨ (á¬. [5] ¨ æ¨â¨à®¢ ­­ãî â ¬ «¨â¥à âãàã).
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2. �à ¢­¥­¨ï ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨©
¢ ª á â¥«ì­®¬ à áá«®¥­¨¨ T (M(F ))

�ë¢¥¤¥¬ ãà ¢­¥­¨ï ¨­ä¨­¨â¥§¨¬ «ì­ëå ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© ¢ ª á â¥«ì­®¬ à á-
á«®¥­¨¨ T (M(F )), ­ ¤¥«¥­­®¬ ¬¥âà¨ª®© ¢¨¤  (1) ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® áª «ïà­ë¥ ¯®«ï �; �; 

| ¯®áâ®ï­­ë¥ ç¨á« . �ãáâì ¢¥ªâ®à­®¥ ¯®«¥ ev ­  T (M(F )) ®¯à¥¤¥«ï¥â ¨­ä¨­¨â¥§¨¬ «ì­®¥ ª®­-
ä®à¬­®¥ ¯à¥®¡à §®¢ ­¨¥ ¬¥âà¨ª¨ (1). �®£¤  ®­® ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î

Leveg�� = Keg��; (2)

£¤¥ K = K(x; _x) | ª®­ä®à¬­ë© ä ªâ®à. �à¥¤áâ ¢¨¢ ev ¢ ¢¨¤¥ ¯®«­®£® «¨äâ :
ev = G[v

0
; v
1
];

­ ©¤¥¬, çâ® (2) íª¢¨¢ «¥­â­® á«¥¤ãîé¥© á¨áâ¥¬¥ ãà ¢­¥­¨©:

2�v
1

s
�(kgm)s + 2�v

1

sCkms + 2�v
0

i
�(kgm)s + �v

0

sgkms = �Kgkm;

�gksrmv
1

s+�(v
1

s
�kgms+2v

1

sCkms)+�gksrmv
0

s+
v
0

s
�kgms+v

0

s(�gkms+�gktHt
ms)=�Kgkm; (3)

2�gs(krm)v
1

s + 2
(v
1

sCkms + gs(krm)v
0

s) + v
0

s(
gkms + 2�gt(kH
t
m)s) = 
Kgkm;

£¤¥1

gkms � rsgkm;

Cikm �
1
2
gik�m;

H i
km � H i

skm _xs;

H i
skm | â¥­§®à ªà¨¢¨§­ë á¢ï§­®áâ¨ �¥à¢ «ì¤ , a(km) � (1=2)(akm + amk).

3. �®­ä®à¬­ë¥ ¯à¥®¡à §®¢ ­¨ï ­  T (M(F )),
­ ¤¥«¥­­®¬ ¬¥âà¨ª®© â¨¯  � á ª¨{� â®

�®ª ¦¥¬ á«¥¤ãîéãî â¥®à¥¬ã.

�¥®à¥¬  1. �«ï â®£® çâ®¡ë ¢¥ªâ®à­®¥ ¯®«¥ ev, ¯à¨­ ¤«¥¦ é¥¥ ª« ááã SHF-äã­ªæ¨© (á¬.
­¨¦¥), ®¯à¥¤¥«ï«® ¨­ä¨­¨â¥§¨¬ «ì­®¥ ª®­ä®à¬­®¥ ¯à¥®¡à §®¢ ­¨¥ ­  ª á â¥«ì­®¬ à áá«®¥­¨¨

T (M(F )) ä¨­á«¥à®¢®£® ¬­®£®®¡à §¨ï M(F ), dimM(F ) > 2, ­ ¤¥«¥­­®¬ ¬¥âà¨ª®© â¨¯  � á ª¨{

� â®, ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë ®­® ¨¬¥«® ¢¨¤

ev = Nu+ Vv + HXw + VV +
1
2
lV X id�

1
4
F 2

�
�



H(r�k) + V(D�l)

�
�

1
12

�



F 2 H(r�l);

£¤¥ wi
k = �

�



gisrsvk; (r�k)i = gisrsk; (r�l)i = gisrsl; (D�l)i = gisl�s; k = k(x), l = l(x; _x) |

áª «ïà­ë¥ ¯®«ï ­  M(F ), ui = ui(x), vi = vi(x; _x), V i = V i(x; _x) | ¢¥ªâ®à­ë¥ ¯®«ï ­  M(F ),

1�«¥¤ã¥â ãç¥áâì, çâ® rg 6= 0 ¢ ä¨­á«¥à®¢ëå ¯à®áâà ­áâ¢ å ®¡é¥£® ¢¨¤ . � ¯à®áâà ­áâ¢ å � ­¤á¡¥à£ 
¨ �¥à¢ «ì¤  rg = 0 ¨ à¥§ã«ìâ âë ¤ ­­®© à ¡®âë «¥£ª® à á¯à®áâà ­¨âì ­  íâ¨ á«ãç ¨.
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ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬

Lugkm = kgkm;

v(k�m) = vsCkms = 0;

V(k�m) = V sCkms = 0;

_xhghtg
s
kmrsv

t =
1
2
F 2l�sC

s
km;

� _xhghtr(krm)v
t = 


1
2
F 2l�sC

s
km � 
gkml; (4)

rkrmk = gskmrsk = 0;

r(krm)l = gskmrsl = 0;

H i
ksg

smrmk = H i
ksg

smrml = 0;

rkV
i =

1
2
gkt _xtgisrsk �

1
2
�ik _xsrsk � F 2C is

krsk;

� _xhghtHkm
srsv

t = 


�
1
3
gks _x

srml �
1
3
F 2rm(l�k) +

1
4
F 2l�sg

s
km �

1
6
F 2Cs

kmrsl

�
;

¯à¨ç¥¬ vi = vi(x; _x) | ®¤­®à®¤­® ­ã«¥¢®© áâ¥¯¥­¨ ¯® _x, V i(x; _x) ¨ l(x; _x) ®¤­®à®¤­ë ¯¥à¢®©

áâ¥¯¥­¨ ¯® _x. �à¨ íâ®¬ ãà ¢­¥­¨¥ ¤«ï ev ¨¬¥¥â ¢¨¤ (2), £¤¥ K = k(x) + l(x; _x).

�®ª § â¥«ìáâ¢®. �¥®¡å®¤¨¬® ¯à®¨­â¥£à¨à®¢ âì á¨áâ¥¬ã (3) ¯à¨ � = 0. � á®®â¢¥âáâ¢¨¨ á
ãá«®¢¨¥¬ â¥®à¥¬ë ¡ã¤¥¬ ¨áª âì à¥è¥­¨¥ íâ®© á¨áâ¥¬ë ¢ ª« áá¥ SHF-äã­ªæ¨©1.

�¯à¥¤¥«¥­¨¥. �ã­ªæ¨ï f(x; _x) ­ §ë¢ ¥âáï SHF-äã­ªæ¨¥©, ¥á«¨ ®­  ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥
¯®â®ç¥ç­® áå®¤ïé¥£®áï àï¤ 

f(x; _x) =
1X

s=�1

(s)

�(x; _x);

£¤¥
(s)

�(x; _x) | äã­ªæ¨¨, ®¤­®à®¤­ë¥ s-© áâ¥¯¥­¨ ¯® _x. � ç áâ­®áâ¨, ¢ íâ®¬ ª« áá¥ á®¤¥à¦ âáï
äã­ªæ¨¨, à §«®¦¨¬ë¥ ¢ àï¤ �¥©«®à  ¯® _x

f(x; _x) = f0(x) +
1X
�=1

1
�!
Ak�

(x) _xk� ;

£¤¥ k� = fk1; k2; : : : ; k�g (ki = 1; : : : ; n), | ¬ã«ìâ¨¨­¤¥ªá ¤«¨­ë �, _xk� � _xk1 _xk2 � � � _xk� .

� ¯¨è¥¬ ­¥¨§¢¥áâ­ë¥ äã­ªæ¨¨ v
0

i, v
1

i, K ¢ SHF-¢¨¤¥

v
0

i(x; _x) =
1X

s=�1

(s)

U i(x; _x); v
1

i(x; _x) =
1X

s=�1

(s)

V i(x; _x);

K(x; _x) =
1X

s=�1

(s)

k (x; _x):

�®£¤  ª ¦¤®¥ ãà ¢­¥­¨¥ á¨áâ¥¬ë (3) à áé¥¯«ï¥âáï ¯® ®¤­®à®¤­®áâ¨ ¢å®¤ïé¨å ¢ ­¥£® ç«¥­®¢ ­ 
¡¥áª®­¥ç­®¥ ç¨á«® ãà ¢­¥­¨© ®¤­®© áâ¥¯¥­¨ ®¤­®à®¤­®áâ¨, â. ª. á¯à ¢¥¤«¨¢  á«¥¤ãîé ï

�¥¬¬ . �ãáâì f(x; _x), h(x; _x) | ¤¢¥ SHF-äã­ªæ¨¨, â. ¥.

f(x; _x) =
1X

s=�1

(s)

�(x; _x); h(x; _x) =
1X

s=�1

(s)

	(x; _x);

1SHF | series of homogeneous functions | àï¤ ®¤­®à®¤­ëå äã­ªæ¨© ( ­£«.). � §¢ ­¨¥ ¯à¥¤« £ ¥âáï
 ¢â®à®¬.
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¨ f(x; _x) = h(x; _x). �®£¤ 
(s)

�(x; _x) =
(s)

	(x; _x) 8s 2 Z:

�®ª § â¥«ìáâ¢®. � á¨«ã ®¤­®à®¤­®áâ¨ ¨¬¥¥¬

f(x; k _x) =
1X

s=�1

(s)

�(x; k _x) =
1X

s=�1

ks
(s)

�(x; _x);

h(x; k _x) =
1X

s=�1

(s)

	(x; k _x) =
1X

s=�1

ks
(s)

	(x; _x);

(5)

£¤¥ k | ¯à®¨§¢®«ì­®¥ ç¨á«® . �® ãá«®¢¨î f(x; _x) = h(x; _x), ¯®íâ®¬ã, ¯à¨à ¢­ï¢ (5.1) ¨ (5.2) ¨
¯®«ì§ãïáì ¯à®¨§¢®«ì­®áâìî k, ¯®«ãç¨¬ ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë.

�à ¢­¥­¨¥ (2) íª¢¨¢ «¥­â­® ãà ¢­¥­¨î

2r(�ev�) = Keg��:
� áá¬ âà¨¢ ï íâ® ãà ¢­¥­¨¥ ¯à¨ � = n+ i, � = n+ k, ¯®«ãç¨¬ ¯à¨ dimM(F ) > 2

K = k(x) + l(x; _x):

� áá¬®âà¨¬ ãà ¢­¥­¨¥

Leve���
 = ��(�K;
) �
1
2
eg��K;�eg�
 ; (6)

ª®â®à®¥ ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ãà ¢­¥­¨ï (2). �®« £ ï ¢ ­¥¬ � = i, � = n + k, 
 = n + m, ¨
á¢¥àâë¢ ï ¯® ¨­¤¥ªá ¬ k ¨ m á _xk _xm, ¯®«ãç¨¬

v
0

i(x; _x) =
(0)

U i(x; _x) +
(1)

U i(x; _x)�
1
4
�



F 2gisrsk �

1
12

�



F 2gisrsl:

�®« £ ï ¢ ãà ¢­¥­¨¨ (6) � = n+ i, � = n+k, 
 = n+m, ¨ á¢¥àâë¢ ï ¯® ¨­¤¥ªá ¬ k ¨ m á _xk _xm,
¯®«ãç¨¬

v
1

i(x; _x) =
(0)

V i(x; _x) +
(1)

V i(x; _x) +
1
2
_xil(x; _x)�

1
4
F 2gisl�s:

�¥¯¥àì à áé¥¯«¥­¨¥ á¨áâ¥¬ë (3) ¯® ®¤­®à®¤­®áâ¨ áâ «® ª®­¥ç­ë¬. �¤­®à®¤­®áâì ç«¥­®¢ ãà ¢-
­¥­¨© íâ®© á¨áâ¥¬ë ®â �1-© ¤® 4-© áâ¥¯¥­¨, ¨, â ª¨¬ ®¡à §®¬, á¨áâ¥¬  à áé¥¯«ï¥âáï ­  è¥áâì
á¨áâ¥¬. �®¤áâ ¢«ïï ¯®«ãç¥­­ë¥ ¤«ï v

0

i, v
1

i ¨ K à §«®¦¥­¨ï ¢ á¨áâ¥¬ã ãà ¢­¥­¨© (3) ¨ ¢ë¤¥-

«ïï ç«¥­ë ®¤­®© áâ¥¯¥­¨ ®¤­®à®¤­®áâ¨, ¯®«ãç¨¬ à¥§ã«ìâ âë â¥®à¥¬ë. � å®¤¥ à¥è¥­¨ï ¡ë«¨

¯à®¨§¢¥¤¥­ë § ¬¥­ë
(0)

U i = ui(x),
(1)

U i = �
�



gisrsvk,

(0)

V i = vi(x; _x),
(1)

V i = _xsrsu
i(x) + V i(x; _x).

4. �®­ä®à¬­ë¥ ¯à¥®¡à §®¢ ­¨ï ­  T (M(F )),
­ ¤¥«¥­­®¬ ¬¥âà¨ª®© �­®{�®¡ ïá¨

�¥®à¥¬  2. �«ï â®£® çâ®¡ë ¢¥ªâ®à­®¥ ¯®«¥ ev, ¯à¨­ ¤«¥¦ é¥¥ ª« ááã SHF-äã­ªæ¨©, ®¯à¥-
¤¥«ï«® ¨­ä¨­¨â¥§¨¬ «ì­®¥ ª®­ä®à¬­®¥ ¯à¥®¡à §®¢ ­¨¥ ­  ª á â¥«ì­®¬ à áá«®¥­¨¨ T (M(F ))
ä¨­á«¥à®¢®£® ¯à®áâà ­áâ¢  M(F ), ­ ¤¥«¥­­®¬ ¬¥âà¨ª®© �­®{�®¡ ïá¨, ­¥®¡å®¤¨¬® ¨ ¤®áâ -

â®ç­®, çâ®¡ë ®­® ¨¬¥«® ¢¨¤

ev = Nu+ Vv + HU + VV +
1
2
l V X id;
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£¤¥ ui = ui(x), vi = gisvs(x), U i = U i(x; _x), V i = V i(x; _x) | ¢¥ªâ®à­ë¥ ¯®«ï ­  M(F ), ã¤®¢«¥-
â¢®àïîé¨¥ ãá«®¢¨ï¬

Lugkm + V s
�kgms + 2V sCkms = kgkm;

gs(krm)v
i = 0;

gs(kU
s
�m) = 0;

gs(k(LuG
s
m) +rm)V

s) = 0; (7)

1
2
l�kgms _xs + gksrmU

s + U sgkms =
1
2
lgkm;

1
2
gs(krm)l + U sgt(kH

t
m)s = 0;

¨ U i(x; _x), V i(x; _x),l(x; _x) ®¤­®à®¤­ë ¯¥à¢®© áâ¥¯¥­¨ ¯® _x. �à¨ íâ®¬ ãà ¢­¥­¨¥ ¤«ï ev ¨¬¥¥â ¢¨¤

(2), £¤¥ K = k(x) + l(x; _x).

�®ª § â¥«ìáâ¢®. �«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë ­¥®¡å®¤¨¬® ¯à®¨­â¥£à¨à®¢ âì á¨áâ¥¬ã (3)
¯à¨ � = 
 = 0 � á®®â¢¥âáâ¢¨¨ á ãá«®¢¨¥¬ â¥®à¥¬ë ¡ã¤¥¬ ¨áª âì à¥è¥­¨¥ íâ®© á¨áâ¥¬ë ¢ ª« áá¥
SHF-äã­ªæ¨©. � ¯¨è¥¬ ­¥¨§¢¥áâ­ë¥ äã­ªæ¨¨ v

0

i, v
1

i,K ¢ SHF-¢¨¤¥ (á¬. x 3). �®£¤  ¢ á®®â¢¥âáâ¢¨¨

á «¥¬¬®© x 3 ª ¦¤®¥ ãà ¢­¥­¨¥ á¨áâ¥¬ë (3) à áé¥¯«ï¥âáï ¯® ®¤­®à®¤­®áâ¨ ¢å®¤ïé¨å ¢ ­¥£®
ç«¥­®¢ ­  ¡¥áª®­¥ç­®¥ ç¨á«® ãà ¢­¥­¨© ®¤­®© áâ¥¯¥­¨ ®¤­®à®¤­®áâ¨. � áá¬ âà¨¢ ï ãà ¢­¥­¨¥
(6), ¯®« £ ï ¢ ­¥¬ � = i, � = n+ k, 
 = n+m ¨ á¢¥àâë¢ ï ¯® ¨­¤¥ªá ¬ k ¨ m á _xk _xm, ¯®«ãç¨¬

v
0

i(x; _x) =
(0)

U i(x; _x) +
(1)

U i(x; _x):

�®« £ ï ¢ ãà ¢­¥­¨¨ (6) � = n+ i, � = n+ k, 
 = n+m ¨ á¢¥àâë¢ ï ¯® ¨­¤¥ªá ¬ k ¨ m á _xk _xm,
¯®«ãç¨¬

v
1

i(x; _x) =
(0)

V i(x; _x) +
(1)

V i(x; _x) +
1
2
_xil(x; _x);

K = k(x) + l(x; _x):

�¥¯¥àì à áé¥¯«¥­¨¥ á¨áâ¥¬ë (3) ¯® ®¤­®à®¤­®áâ¨ áâ «® ª®­¥ç­ë¬. �¤­®à®¤­®áâì ç«¥­®¢ ãà ¢-
­¥­¨© íâ®© á¨áâ¥¬ë ®â �1-© ¤® 2-© áâ¥¯¥­¨, ¨, â ª¨¬ ®¡à §®¬, á¨áâ¥¬  à áé¥¯«ï¥âáï ­  ç¥âëà¥
á¨áâ¥¬ë. �®¤áâ ¢«ïï ¯®«ãç¥­­ë¥ ¤«ï v

0

i, v
1

i ¨ K à §«®¦¥­¨ï ¢ á¨áâ¥¬ã ãà ¢­¥­¨© (3) ¨ ¢ë¤¥-

«ïï ç«¥­ë ®¤­®© áâ¥¯¥­¨ ®¤­®à®¤­®áâ¨, ¯®«ãç¨¬ à¥§ã«ìâ âë â¥®à¥¬ë. � å®¤¥ à¥è¥­¨ï ¡ë«¨

¯à®¨§¢¥¤¥­ë § ¬¥­ë
(0)

U i = ui(x),
(1)

U i = U(x; _x),
(0)

V i = gisvs(x),
(1)

V i = _xsrsu
i(x) + V i(x; _x).

� ª«îç¥­¨¥

�®«ãç¥­­ë¥ ¢ áâ âì¥ à¥§ã«ìâ âë á®£« áãîâáï á à¥§ã«ìâ â ¬¨ �.�.�®¤®«ìáª®£® [1]. �á«¨
¢ ãà ¢­¥­¨ïå (4) ¨ (7) ¯¥à¥©â¨ ª à¨¬ ­®¢ã á«ãç î, â. ¥. áç¨â âì, çâ® ¢á¥ ¤¨ää¥à¥­æ¨ «ì­®-
£¥®¬¥âà¨ç¥áª¨¥ ¢¥«¨ç¨­ë ­¥ § ¢¨áïâ ®â _x, â®£¤  ãà ¢­¥­¨ï (4) ¨ (7) ¯¥à¥©¤ãâ ¢ á®®â¢¥âáâ¢ãîé¨¥
ãà ¢­¥­¨ï à ¡®âë [1]1.

� § ª«îç¥­¨¥  ¢â®à ¡« £®¤ à¨â ¯à®ä. �.�. �¬¨­®¢ã §  ¯®áâ ­®¢ªã § ¤ ç¨ ¨ ¯®«¥§­ë¥ á®¢¥-
âë.

1�ë¡®à §­ ª  â¥­§®à  ªà¨¢¨§­ë ¢ íâ®© áâ âì¥ ¯à®â¨¢®¯®«®¦¥­ ¢ë¡®àã §­ ª  â¥­§®à  �¨¬ ­ , á¤¥« ­-
­®¬ã ¢ à ¡®â¥ [1].
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