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�­â¥£à «ì­ë¥ ®¯¥à â®àë á ®¤­®à®¤­ë¬¨ ï¤à ¬¨ ¨£à îâ ¢ ¦­ãî à®«ì ¢ à §«¨ç­ëå à §¤¥« å
¬ â¥¬ â¨ª¨ ¨ ¬¥å ­¨ª¨. �§ãç¥­¨¥ â ª¨å ®¯¥à â®à®¢ ¢ ¬­®£®¬¥à­®© á¨âã æ¨¨ ¡ë«® ­ ç â® ¢ [1],
¯à®¤®«¦¨«®áì ¢ [2]{[4] (á¬. â ª¦¥ ¡¨¡«¨®£à ä¨î ¢ ­¨å) ¨ ¢ ¤ ­­®© à ¡®â¥.

�¯à¥¤¥«¨¬ C�- «£¥¡àã ¬­®£®¬¥à­ëå ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ á ®¤­®à®¤­ë¬¨ ï¤à ¬¨ ¨ ¯¥-
à¥¬¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨. � ¯à®áâà ­áâ¢¥ L2(Rn) à áá¬®âà¨¬ ®¯¥à â®à

(Kf)(x) =
Z
Rn

k(x; y)f(y)dy; (0.1)

ï¤à® k(x; y) ª®â®à®£® ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬:
1�. ®¤­®à®¤­®áâ¨ áâ¥¯¥­¨ (�n), â. ¥. 8� > 0 k(�x; �y) = ��nk(x; y),
2�. ¨­¢ à¨ ­â­®áâ¨ ®â­®á¨â¥«ì­® £àã¯¯ë SO(n) ¢à é¥­¨© ¯à®áâà ­áâ¢  Rn, â. ¥.

8! 2 SO(n) k(!(x); !(y)) = k(x; y);

3�. áã¬¬¨àã¥¬®áâ¨, â. ¥.Z
Rn

jk(e1; y)j jyj�n=2dy < +1; e1 = (1; 0; : : : ; 0):

�ãáâì A | ¬­®¦¥áâ¢® ¢á¥å äã­ªæ¨© a 2 L1(Rn), ¤«ï ª ¦¤®© ¨§ ª®â®àëå áãé¥áâ¢ãîâ â ª¨¥
ç¨á«  a0 ¨ a1, çâ® ¤«ï «î¡®£® ª®¬¯ ªâ­®£® ¬­®¦¥áâ¢  M � Rn ¢ë¯®«­ïîâáï ãá«®¢¨ï

lim
"!0

Z
M

ja("x) � a0jdx = 0; lim
"!1

Z
M

ja("x)� a1jdx = 0: (0.2)

�¡®§­ ç¨¬ ç¥à¥§ Bn C�- «£¥¡àã, ¯®à®¦¤¥­­ãî ®¯¥à â®à ¬¨

B = �I +MaK + T; (0.3)

£¤¥ � 2 C, Ma | ®¯¥à â®à ã¬­®¦¥­¨ï ­  äã­ªæ¨î a 2 A, K | ®¯¥à â®à ¢¨¤  (0.1), T |
ª®¬¯ ªâ­ë© ®¯¥à â®à. � [3] ¤«ï  «£¥¡àë Bn ¯®áâà®¥­® á¨¬¢®«¨ç¥áª®¥ ¨áç¨á«¥­¨¥, ¯®«ãç¥­ë
ªà¨â¥à¨© äà¥¤£®«ì¬®¢®áâ¨ ¨ ä®à¬ã«  ¤«ï ¢ëç¨á«¥­¨ï ¨­¤¥ªá .

� ¤ ­­®© à ¡®â¥ ¨áá«¥¤ãîâáï ¬­®£®¬¥à­ë¥ ®¯¥à â®àë á ¡¨®¤­®à®¤­ë¬¨ ï¤à ¬¨ ¨ ¯¥à¥¬¥­-
­ë¬¨ ª®íää¨æ¨¥­â ¬¨, â. ¥. ®¯¥à â®àë ¨§ â®¯®«®£¨ç¥áª®£® â¥­§®à­®£® ¯à®¨§¢¥¤¥­¨ï Bn1;n2 =
Bn1 
 Bn2 . �«ï â ª¨å ®¯¥à â®à®¢ ¢ à §¤¥«¥ 3 ¯®áâà®¥­ ®¯¥à â®à­®§­ ç­ë© á¨¬¢®«, ¢ â¥à¬¨­ å
ª®â®à®£® ­ ©¤¥­ë ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï äà¥¤£®«ì¬®¢®áâ¨, ¨ ¯®«ãç¥­  â®¯®«®£¨-
ç¥áª ï ä®à¬ã«  ¤«ï ¢ëç¨á«¥­¨ï ¨­¤¥ªá . �ãé¥áâ¢¥­­ë¬ ¬®¬¥­â®¬ ¤«ï ¢ëç¨á«¥­¨ï ¨­¤¥ªá 

� ¡®â  ¢â®à®£®  ¢â®à  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-

­ëå ¨áá«¥¤®¢ ­¨©, £à ­â ò00-01-00917, ¨ ¯à®£à ¬¬ë �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï �®áá¨©áª®© �¥¤¥à æ¨¨,

£à ­â òE00-1.0-166.
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ï¢«ï¥âáï â¥®à¥¬  ® ¢«®¦¥­¨¨ C�- «£¥¡àë Bn ¢ C�- «£¥¡àã ®¯¥à â®à®¢ �¨­¥à {�®¯ä  á ª®¬-
¯ ªâ­ë¬¨ ª®íää¨æ¨¥­â ¬¨, ª®â®à ï ¯®«ãç¥­  ¢ à §¤¥«¥ 2.

1. �à¥¤¢ à¨â¥«ì­ë¥ á¢¥¤¥­¨ï ¨ à¥§ã«ìâ âë

1.1. �¯¥à â®àë �¨­¥à {�®¯ä  ­  ¯®«ã¯àï¬®©. �áî¤ã ¢ à ¡®â¥ Z,R ¨C| ¬­®¦¥áâ¢  æ¥«ëå,
¤¥©áâ¢¨â¥«ì­ëå ¨ ª®¬¯«¥ªá­ëå ç¨á¥« á®®â¢¥âáâ¢¥­­®. �á«¨ H | ¯à®¨§¢®«ì­®¥ á¥¯ à ¡¥«ì­®¥
£¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢®, â® L(H) | C�- «£¥¡à  ¢á¥å «¨­¥©­ëå ®£à ­¨ç¥­­ëå ®¯¥à â®à®¢ ¢
H,   K(H) | ¨¤¥ « ª®¬¯ ªâ­ëå ®¯¥à â®à®¢. �ãáâì Fr(V) | ¯à®áâà ­áâ¢® äà¥¤£®«ì¬®¢ëå ®¯¥-
à â®à®¢ ¨§  «£¥¡àë V � L(H). �á«¨ U | ¯à®¨§¢®«ì­ ï C�- «£¥¡à , â® L(n;U) = L(n;C) 
 U
| C�- «£¥¡à  n � n-¬ âà¨æ ­ ¤ U , GU | £àã¯¯  ®¡à â¨¬ëå í«¥¬¥­â®¢ ¨§ U , U+ | ã­¨â «¨-
§ æ¨ï U , GLK(H) = G(K(H))+, GL(1;U) = lim

n!1
GL(n;U) | ¯àï¬®© ¯à¥¤¥« £àã¯¯®¢®£® á¯¥ªâà 

fGL(n;U); in;kg, £¤¥ in;k | ¥áâ¥áâ¢¥­­®¥ ¤¨ £®­ «ì­®¥ ¢«®¦¥­¨¥ GL(n;U) ¢ GL(n+ k;U).
�«ï ª®¬¯ ªâ  X ¨ ¬¥âà¨§ã¥¬®£® ¯à®áâà ­áâ¢  Y ç¥à¥§ C(X;Y ) ¡ã¤¥¬ ®¡®§­ ç âì ¯à®áâà ­-

áâ¢® ­¥¯à¥àë¢­ëå ®â®¡à ¦¥­¨© X ¢ Y á à ¢­®¬¥à­®© â®¯®«®£¨¥©, ¯ãáâì C(X) = C(X;C). �«ï
«®ª «ì­® ª®¬¯ ªâ­®£® ­¥ ª®¬¯ ªâ­®£® ¯à®áâà ­áâ¢  X ç¥à¥§ _X ¡ã¤¥¬ ®¡®§­ ç âì ª®¬¯ ªâ¨ä¨-
ª æ¨î X â®çª®© 1. �á«¨ Y | â®¯®«®£¨ç¥áª ï £àã¯¯  ¨«¨ C�- «£¥¡à , â® ¨ C(X;Y ) | â®¯®«®-
£¨ç¥áª ï £àã¯¯  ¨«¨ C�- «£¥¡à  á ®¡ëç­ë¬¨ ®¯¥à æ¨ï¬¨. � á«ãç ¥, ª®£¤  Y | ¯ã­ªâ¨à®¢ ­­®¥
H-¯à®áâà ­áâ¢® ([5], á. 80), ¢ ¬­®¦¥áâ¢¥ [X;Y ] = �0(C(X;Y ); I), á®áâ®ïé¥¬ ¨§ ª®¬¯®­¥­â «¨-
­¥©­®© á¢ï§­®áâ¨ ¯à®áâà ­áâ¢  C(X;Y ), ¥áâ¥áâ¢¥­­® ®¯à¥¤¥«ï¥âáï £àã¯¯®¢ ï áâàãªâãà ; ¥á«¨
f 2 C(X;Y ), â® á®®â¢¥âáâ¢ãîé¨© í«¥¬¥­â ¨§ �0(C(X;Y ); I) ¡ã¤¥¬ ®¡®§­ ç âì [f ]. �«ï ¯à®¨§-
¢®«ì­®£® ¬­®¦¥áâ¢  X ç¥à¥§ idX ¡ã¤¥¬ ®¡®§­ ç âì â®¦¤¥áâ¢¥­­®¥ ¯à¥®¡à §®¢ ­¨¥ X.

�ãáâì R� = ft 2 R j �t � 0g, Z� = R� \ Z. � ¢¥­áâ¢®

(Bf)(x) =
Z 1

0

b(x� y)f(y)dy; (1.1)

£¤¥ b 2 L1(R), ®¯à¥¤¥«ï¥â ¢ ¯à®áâà ­áâ¢¥ L2(R+) ®¯¥à â®à �¨­¥à {�®¯ä  B, á¨¬¢®«®¬ ª®â®à®£®
­ §ë¢ ¥âáï ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ bb ï¤à  b. C�- «£¥¡àã á ¥¤¨­¨æ¥©, ¯®à®¦¤¥­­ãî ®¯¥à â®à ¬¨
¢¨¤  (1.1), ®¡®§­ ç¨¬ ç¥à¥§W. �¥®à¨ï äà¥¤£®«ì¬®¢®áâ¨ ¬ âà¨ç­ëå ®¯¥à â®à®¢ �¨­¥à {�®¯ä ,
â. ¥. ®¯¥à â®à®¢ ¨§ L(m;W), á®¤¥à¦¨âáï ¢ ([6], á. 277). �à¨¢¥¤¥¬ ¢ ã¤®¡­®¬ ¢¨¤¥ ­¥ª®â®àë¥ à¥-
§ã«ìâ âë íâ®© â¥®à¨¨.

�®¯®áâ ¢«¥­¨¥ ®¯¥à â®àã B á¨¬¢®«  bb ¯à®¤®«¦ ¥âáï ¤® á¨¬¢®« -£®¬®¬®àä¨§¬  s : W !
C( _R), ¯à¨ç¥¬ ª®à®âª ï ¯®á«¥¤®¢ â¥«ì­®áâì

0! K(L2(R+))
�
�! W

s
�! C( _R)! 0;

£¤¥ � | ¢«®¦¥­¨¥, ï¢«ï¥âáï â®ç­®©. � à¥§ã«ìâ â¥ â¥­§®à­®£® ¯à®¨§¢¥¤¥­¨ï ç«¥­®¢ íâ®© ¯®á«¥-
¤®¢ â¥«ì­®áâ¨ ­  C�- «£¥¡àã L(m;C) ¯®«ãç ¥¬ ª®à®âªãî â®ç­ãî ¯®á«¥¤®¢ â¥«ì­®áâì

0! K(Lm2 (R+))
�(m)

��! L(m;W) s(m)

��! L(m;C( _R))! 0; (1.2)

£¤¥ �(m) | ¢«®¦¥­¨¥,   s(m) = s
 idL(m;C) | á¨¬¢®«-£®¬®¬®àä¨§¬. �§ â®ç­®áâ¨ (1.2) ¢ëâ¥ª ¥â:
¥á«¨ B 2 L(m;W), â®

B 2 Fr(L(m;W)) () s(m)(B) 2 C( _R;GL(m;W))(� C( _R;GL(1;W))):

�­¤¥ªá ®¯¥à â®à  B ¨§ Fr(L(m;W)) ¢ëç¨á«ï¥âáï ¯® ä®à¬ã«¥

ind(B) = �(1=2�)�arg(det �(m)(B))j+1�1:

�®¯®áâ ¢«¥­¨¥ ('(2 C( _R;GL(m;C))) 7! �(1=2�)�arg(det')j+1�1) ¯®à®¦¤ ¥â ¨§®¬®àä¨§¬
[ _R;GL(m;C)] ­  Z, ª®â®àë© ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ i(t)

W(m) . � ª¨¬ ®¡à §®¬,

ind(B) = i
(t)

W(m)([s(m)(B)]): (1.3)
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�¥¯¥àì à áá¬®âà¨¬ C�- «£¥¡àã W(K(H)) = (W 
K(H))+, í«¥¬¥­âë ª®â®à®© ¡ã¤¥¬ ­ §ë¢ âì
®¯¥à â®à ¬¨ �¨­¥à {�®¯ä  á ª®¬¯ ªâ­ë¬¨ ª®íää¨æ¨¥­â ¬¨. �­ «®£¨ç­® (1.2) ¯®«ãç¨¬ ª®-
à®âªãî â®ç­ãî ¯®á«¥¤®¢ â¥«ì­®áâì, § ¬¥­ïï L(m;C) ­  K(H) ¨ ¨á¯®«ì§ãï ã­¨â «¨§ æ¨î,

0! K(L2(R+)
H)
�(K(H))

����! W(K(H)) s(K(H))

����! C+( _R;K(H))! 0; (1.4)

£¤¥ �(K(H)) | ¢«®¦¥­¨¥,   s(K(H)) = s
 idK(H) | á¨¬¢®«-£®¬®¬®àä¨§¬.

� ¬¥ç ­¨¥ 1.1. � â¥å á«ãç ïå, ª®£¤  £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢® H § ä¨ªá¨à®¢ ­®, ¢® ¢¢¥-
¤¥­­ëå ¢ëè¥ ®¡®§­ ç¥­¨ïå ¤«ï ªà âª®áâ¨ ¢¬¥áâ® K(H) ¡ã¤¥¬ ¯¨á âì ¨­®£¤  K. � ç áâ­®áâ¨, ¤®
ª®­æ  íâ®£® à §¤¥«  H| ¯à®¨§¢®«ì­®¥ ä¨ªá¨à®¢ ­­®¥ £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢®,   ¢ à §¤¥«¥ 3
íâ® ¯à®áâà ­áâ¢® ¡ã¤¥â ª®­ªà¥â¨§¨à®¢ ­®.

�§ â®ç­®áâ¨ (1.4) ¢ëâ¥ª ¥â: ¥á«¨ B 2 W(K), â®

B 2 Fr(W(K)) () s(K)(B) 2 GC+( _R;K(H)):

�ëç¨á«¨¬ ¨­¤¥ªá ®¯¥à â®à®¢ ¨§ Fr(W(K)). �áâ¥áâ¢¥­­®¥ ¢«®¦¥­¨¥ GL(m;C) ¢ GL(1;C) ¨­-
¤ãæ¨àã¥â ¨§®¬®àä¨§¬ jm : [ _R;GL(m;C)] ! [ _R;GL(1;C)],   ®áãé¥áâ¢«ïîé¥¥ £®¬®â®¯¨ç¥áªãî
íª¢¨¢ «¥­â­®áâì ¢«®¦¥­¨¥ GL(1;C) ¢ GLK ¨­¤ãæ¨àã¥â ¨§®¬®àä¨§¬

jK : [ _R;GL(1;C)]! [ _R;GLK] = �0(GC+( _R;K(H)); I)

(á¬. [7]). � áá¬®âà¨¬ ¨§®¬®àä¨§¬

i
(t)

W(K) = i
(t)

W(m)j
�1
m j�1K : [ _R;GLK]! Z: (1.5)

�§ ä®à¬ã«ë (1.3) ¨ £®¬®â®¯¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ ¨­¤¥ªá  ¢ëâ¥ª ¥â, çâ® ¤«ï B 2 Fr(W(K))

ind(B) = i
(t)

W(K)([s(K)(B)]): (1.6)

1.2. �¯¥à â®àë �¨­¥à {�®¯ä  ¢ ç¥â¢¥àâì-¯«®áª®áâ¨. C�- «£¥¡à  ®¯¥à â®à®¢ ��¥¯«¨æ  ¢
ç¥â¢¥àâì-¯«®áª®áâ¨ Z+�Z+ ¨áá«¥¤®¢ ­  ¤¨ £à ¬¬­ë¬ ¬¥â®¤®¬ ¢ [8], £¤¥ ¯®áâà®¥­® á¨¬¢®«¨ç¥-
áª®¥ ¨áç¨á«¥­¨¥ ¨ ¯®«ãç¥­ë ãá«®¢¨ï äà¥¤£®«ì¬®¢®áâ¨. �¥â®¤ �ã£« á {�®ã¢  ¬®¦­® ¯à¨¬¥­ïâì
ª ¨áá«¥¤®¢ ­¨î ª ª ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ �¨­¥à {�®¯ä  ¢ ç¥â¢¥àâì-¯«®áª®áâ¨ R+ �R+,
â ª ¨ ¤àã£¨å ª« áá®¢ ®¯¥à â®à®¢ â¨¯  ¡¨á¨­£ã«ïà­ëå. �à¨¬¥­¨¬ íâ®â ¬¥â®¤ ª C�- «£¥¡à¥
W(K) 
 W(K) ¤«ï ¯®áâà®¥­¨ï ¢ ã¤®¡­®¬ ¤«ï ­ á ¢¨¤¥ á¨¬¢®«¨ç¥áª®£® ¨áç¨á«¥­¨ï ¨ ä®à¬ã-
«¨à®¢ª¨ à¥§ã«ìâ â®¢ ® äà¥¤£®«ì¬®¢®áâ¨.

�ãáâì Q1 = C+( _R;K(l2))
W(K), Q2 =W(K)
C+( _R;K(l2)), Q0 = C+( _R;K(l2))
C+( _R;K(l2)).
� áá¬®âà¨¬ ¯ àã ç áâ¨ç­ëå á¨¬¢®«®¢

s(1) :W
(K) 
W(K) ! Q1; s(2) :W

(K) 
W(K) ! Q2;

£¤¥ s(1) = s(K) 
 idW(K) , s(2) = idW(K) 
s(K) (á¬. (1.4)), ¨ á« ¡ë© á¨¬¢®«

s(0) = s(K) 
 s(K) :W(K) 
W(K) ! Q0:

� à  í¯¨¬®àä¨§¬®¢ h = (id0
s(K); s(K) 
 id0), £¤¥ id0 = idC+( _R;K(H)), ®¯à¥¤¥«ï¥â à áá«®¥­­ãî
áã¬¬ã C�- «£¥¡à (á¬. [9], á. 96)

Q = Q1 �h Q2 = f(b1; b2) : bj 2 Qj ; (id0
s(K))(b1) = (s(K) 
 id0)(b2)g:

�®«­ë¬ á¨¬¢®«®¬ C�- «£¥¡àë W(K) 
W(K) ­ §®¢¥¬ £®¬®¬®àä¨§¬

s(1;2) :W(K) 
W(K) ! Q; (1.7)

®¯à¥¤¥«ï¥¬ë© ä®à¬ã«®© s(1;2)(A) = (s(1)(A); s(2)(A)). �®ª § â¥«ìáâ¢® á«¥¤ãîé¥© â¥®à¥¬ë ­¥-
âàã¤­® ¯à®¢¥áâ¨ ¬¥â®¤®¬ ¨§ [8] ­  ®á­®¢¥ ¨áá«¥¤®¢ ­¨ï (5� 5)-¤¨ £à ¬¬ë, ¯®«ãç ¥¬®© á ¯®¬®-
éìî â¥­§®à­®£® ¯à®¨§¢¥¤¥­¨ï ¤¢ãå ª®à®âª¨å â®ç­ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥© ¢¨¤  (1.4).
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�¥®à¥¬  1.1. �ãáâì A 2 W(K) 
W(K). �®£¤ 

1) A 2 Fr(W(K) 
W(K)), s(1;2)(A) 2 GQ;
2) A 2 Fr(W(K) 
W(K)), s(j)(A) 2 GQj, j 2 f1; 2g;
3) A 2 Fr(W(K) 
W(K))) �(0)(B) 2 GQ0.

�­¤¥ªá ®¯¥à â®à®¢ ��¥¯«¨æ  ¢ ¤¨áªà¥â­®© ç¥â¢¥àâì-¯«®áª®áâ¨ ¢¯¥à¢ë¥ ¡ë« ¢ëç¨á«¥­ ¢ [10],
£¤¥ ¤«ï ¯à®¨§¢®«ì­®£® ®¯¥à â®à  ��¥¯«¨æ  ¯®áâà®¥­ ¯ãâì ¢ ¯à®áâà ­áâ¢¥ äà¥¤£®«ì¬®¢ëå ®¯¥à -
â®à®¢, á®¥¤¨­ïîé¨© ¥£® á ­¥ª®â®àë¬ ¯à®áâë¬ ®¯¥à â®à®¬, ç¥© ¨­¤¥ªá ¢ëç¨á«ï«áï ï¢­®. �â®â
¦¥ ¬¥â®¤ ¯®¤å®¤¨â ¨ ¤«ï ¨­â¥£à «ì­ëå  ­ «®£®¢ ®¯¥à â®à®¢ ��¥¯«¨æ  | ®¯¥à â®à®¢ �¨­¥à {
�®¯ä . �¨¦¥, ¢ â¥®à¥¬¥ 1.2, ¯à¨¢¥¤¥­  â®¯®«®£¨ç¥áª ï ä®à¬ã«  ¤«ï ¨­¤¥ªá  ®¯¥à â®à®¢ ¨§
Fr(W(K) 
W(K)), ¢ ª®â®à®© ¨­¤¥ªá ¢ëà ¦¥­ ç¥à¥§ £®¬®â®¯¨ç¥áª¨© ¨­¢ à¨ ­â á¨¬¢®« .

� £àã¯¯¥ GQ ¢ë¤¥«¨¬ á¯¥æ¨ «ì­ãî ¯®¤£àã¯¯ã

G0Q = f(b; I) : b 2 GC+( _R;K(l2 
 L2(R+)
 l2))g

¨ à áá¬®âà¨¬ £àã¯¯ë ª®¬¯®­¥­â «¨­¥©­®© á¢ï§­®áâ¨ �0(G0Q; I) ¨ �0(GQ; I). �¥âàã¤­® ¯à®¢¥-
à¨âì, çâ® £àã¯¯ë G0Q ¨ GC+( _R;K(l2 
L2(R+)
 l2)) ¥áâ¥áâ¢¥­­® ¨§®¬®àä­ë, ¨, á«¥¤®¢ â¥«ì­®,
á®¯®áâ ¢«¥­¨¥ í«¥¬¥­âã (b; I) 2 G0Q ç¨á«  i(t)

W(K)(b) (á¬. (1.5)) ª®àà¥ªâ­® § ¤ ¥â ¨§®¬®àä¨§¬
d0 : �0(G0Q; I)! Z. � ¯®¬®éìî ä®à¬ã«ë (1.6) ¨ ­¥ª®â®à®© ¬®¤¨ä¨ª æ¨¨ ª®­áâàãªæ¨¨ ¯ãâ¨ ¨§
[10] ¤®ª §ë¢ ¥âáï

�¥®à¥¬  1.2. �«®¦¥­¨¥ � : G0Q ! GQ ¨­¤ãæ¨àã¥â ¨§®¬®àä¨§¬ �0 : �0(G0Q; I) !

�0(GQ; I). �á«¨ A 2 Fr(W(K) 
W(K)), â® ind(A) = i
(t)

W(K)
W(K)([s(1;2)(A)]), £¤¥ i
(t)

W(K)
W(K) = d0�
�1
0 :

�0(GQ; I)! Z | £®¬®¬®àä¨§¬ â®¯®«®£¨ç¥áª®£® ¨­¤¥ªá .

�â¬¥â¨¬, çâ® ¤«ï ¬­®£®¬¥à­ëå ®¡®¡é¥­­ëå â¥¯«¨æ¥¢ëå ®¯¥à â®à®¢ ¡«¨§ª¨© à¥§ã«ìâ â á®-
¤¥à¦¨âáï ¢ [11],   ¤«ï á¥¬¥©áâ¢ ¬­®£®¬¥à­ëå ¡¨á¨­£ã«ïà­ëå ®¯¥à â®à®¢ | ¢ [12].

2. �¯¥à â®àë á ®¤­®à®¤­ë¬¨ ï¤à ¬¨

2.1. �¨¬¢®«¨ç¥áª®¥ ¨áç¨á«¥­¨¥ ¨ äà¥¤£®«ì¬®¢®áâì. �ãáâì P | ®¯¥à â®à ã¬­®¦¥­¨ï ­  å -
à ªâ¥à¨áâ¨ç¥áªãî äã­ªæ¨î ¥¤¨­¨ç­®£® è à , Q = I � P . �à¨¢¥¤¥¬ íª¢¨¢ «¥­â­®¥ ®¯¨á ­¨¥
®¯à¥¤¥«¥­­®© ¢® ¢¢¥¤¥­¨¨ C�- «£¥¡àë Bn.

�¥¬¬  2.1. �ãáâì eBn | C�- «£¥¡à , ¯®à®¦¤¥­­ ï ®¯¥à â®à ¬¨

A = �I +K(1)P +K(2)Q+ eT ; (2.1)

£¤¥ � 2 C, eT 2 K(L2(Rn)), K(j) | ®¯¥à â®à ¢¨¤  (0:1) á ï¤à®¬ k(j), ã¤®¢«¥â¢®àïîé¨¬ ãá«®¢¨ï¬

1�{3�. �®£¤  eBn = Bn.
�®ª § â¥«ìáâ¢®. C�- «£¥¡à  Bn ¯®à®¦¤¥­  ®¯¥à â®à ¬¨ ¢¨¤  (0.3):

B = �I +MaK + T1;

£¤¥ � 2 C, Ma | ®¯¥à â®à ã¬­®¦¥­¨ï ­  äã­ªæ¨î a 2 A, K | ®¯¥à â®à ¢¨¤  (0.1), T1 2
K(L2(Rn)). � ([3], á. 6) ¯®ª § ­®, çâ® MaK = a0PK + a1QK+T2, £¤¥ T2 2 K(L2(Rn)),   ç¨á«  a0
¨ a1 ®¯à¥¤¥«ïîâáï äã­ªæ¨¥© a (á¬. (0.2)). � á¨«ã PKQ; QKP 2 K(L2(Rn)) ([4], c. 380) ®âáî¤ 
¯®«ãç ¥¬

B = �I + a0PK + a1QK + T1 + T2 = �I + a0KP + a1KQ+ T;

£¤¥ T 2 K(L2(Rn)). �®íâ®¬ã Bn � eBn. �¡à â­®¥ ¢«®¦¥­¨¥ ®ç¥¢¨¤­®.
�à¨¢¥¤¥¬ ¢ ã¤®¡­®¬ ¢¨¤¥ ®á­®¢­ë¥ à¥§ã«ìâ âë ® äà¥¤£®«ì¬®¢®áâ¨ ®¯¥à â®à®¢ ¨§  «£¥¡àë

Bn. �ãáâì x �y | áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢¥ªâ®à®¢ x = (x1; : : : ; xn) ¨ y = (y1; : : : ; yn) ¨§ Rn, jxj =
(x21+ � � �+ x

2
n)

1=2, Pm(t) | ¬­®£®ç«¥­ �¥¦ ­¤à  áâ¥¯¥­¨ m ([13], á. 41),M | ª®¬¯ ªâ¨ä¨ª æ¨ï
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¯à®¨§¢¥¤¥­¨ï f1; 2g � Z+ � R â®çª®© 1. �®¯®áâ ¢«¥­¨¥ ®¯¥à â®àã A ¢¨¤  (2.1) ¥£® á¨¬¢®« 
�n(A) 2 C(M), ®¯à¥¤¥«ï¥¬®£® à ¢¥­áâ¢®¬

(�n(A))(j;m; �) = �+
Z
Rn

k(j)(e1; y)Pm((e1 � y)=jyj)jyj�n=2+i�dy; (2.2)

¯à®¤®«¦ ¥âáï ¤® á¨¬¢®« -£®¬®¬®àä¨§¬  �n : Bn ! C(M), ¯à¨ç¥¬ ª®à®âª ï ¯®á«¥¤®¢ â¥«ì­®áâì

0! K(L2(Rn))

n
�! Bn

�n�! C(M)! 0; (2.3)

£¤¥ 
n | ¢«®¦¥­¨¥, ï¢«ï¥âáï â®ç­®©. �§ â®ç­®áâ¨ (2.3) ¢ëâ¥ª ¥â ªà¨â¥à¨© äà¥¤£®«ì¬®¢®áâ¨:
¥á«¨ A 2 Bn, â® A 2 Fr(Bn) () �n(A) 2 GC(M).

2.2. �«®¦¥­¨¥  «£¥¡àë Bn ¢  «£¥¡àã ®¯¥à â®à®¢ �¨­¥à {�®¯ä  á ª®¬¯ ªâ­ë¬¨ ª®íää¨æ¨-

¥­â ¬¨. �ãáâì Sn�1 | ¥¤¨­¨ç­ ï áä¥à  ¢ Rn. �¥à¥å®¤ ¢ Rn ®â ¤¥ª àâ®¢ëå ª®®à¤¨­ â ª áä¥-
à¨ç¥áª¨¬ ¯®§¢®«ï¥â ®â®¦¤¥áâ¢¨âì L2(Rn) c â¥­§®à­ë¬ ¯à®¨§¢¥¤¥­¨¥¬ L2(R+; r

n�1)
 L2(Sn�1),
£¤¥ L2(R+; r

n�1) | ¢¥á®¢®¥ L2-¯à®áâà ­áâ¢® á ®¡ëç­®© ­®à¬®©.
� ¯à®áâà ­áâ¢¥ L2(Sn�1) à áá¬®âà¨¬ ¯®¤¯à®áâà ­áâ¢® áä¥à¨ç¥áª¨å £ à¬®­¨ª ¯®àï¤ª 

m 2 Z+ ¨ § ä¨ªá¨àã¥¬ ¢ íâ®¬ ¯®¤¯à®áâà ­áâ¢¥ ®àâ®­®à¬¨à®¢ ­­ë© ¡ §¨á fYm;�g�=1;:::;dn(m),
£¤¥

dn(m) = (n+ 2m� 2)
(n+m� 3)!
m!(n� 2)!

:

�¥ªá¨ª®£à ä¨ç¥áª®¥ ã¯®àï¤®ç¥­¨¥ ¬­®¦¥áâ¢  f(m;�) j m 2 Z+, � = 1; : : : ; dn(m)g ¯®§¢®«ï¥â
§ ¤ âì ¡¨¥ªâ¨¢­®¥ ®â®¡à ¦¥­¨¥ ¬­®¦¥áâ¢  ­ âãà «ì­ëå ç¨á¥« N ­  íâ® ¬­®¦¥áâ¢® ¨ ®¯à¥¤¥-
«¨âì â¥¬ á ¬ë¬ ¤«ï ª ¦¤®£® j 2 N ¯ àã ¨­¤¥ªá®¢ m(j) 2 Z+, �(j) 2 f1; : : : ; dn(m)g. �§¢¥áâ-
­® ([13], á. 34), çâ® á¨áâ¥¬  fYm;�gm2Z+; �=1;:::;dn(m) ¯®«­  ¢ L2(Sn�1) ,   á®¯®áâ ¢«¥­¨¥ äã­ªæ¨¨
' 2 L2(Sn�1) ç¨á¥«

'm;� =
Z
Sn�1

'(�)Ym;�(�)d�;

£¤¥ m 2 Z+ ¨ � = 1; : : : ; dn(m), ®¯à¥¤¥«ï¥â ¨§®¬®àä¨§¬

F : L2(Sn�1)! l2; (2.4)

­ §ë¢ ¥¬ë© ¯à¥®¡à §®¢ ­¨¥¬ �ãàì¥{� ¯« á . � áá¬®âà¨¬ ¢ l2 ¥áâ¥áâ¢¥­­ë© ¡ §¨á f"jg ¨ ç¥à¥§
Pj ®¡®§­ ç¨¬ ®¯¥à â®à ¯à®¥ªâ¨à®¢ ­¨ï ­  ®¤­®¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢®, ¯®à®¦¤¥­­®¥ í«¥¬¥­-
â®¬ "j .

� ¬¥ç ­¨¥ 2.1. �ãáâì H | ¯à®¨§¢®«ì­®¥ á¥¯ à ¡¥«ì­®¥ £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢®,

  fAjg1j=1 � L(l2) | ®£à ­¨ç¥­­ ï ¯®á«¥¤®¢ â¥«ì­®áâì. �®£¤  áã¬¬ 
1P
j=1

Aj 
Pj ª®àà¥ªâ­® ®¯à¥-

¤¥«ï¥â \¤¨ £®­ «ì­ë©" ®£à ­¨ç¥­­ë© ®¯¥à â®à A 2 L(H)
L(l2), ¯à¨ç¥¬ kAk = supfkAjkg.

�¥âàã¤­® ¯à®¢¥à¨âì, çâ® ®¯¥à â®à V1 : L2(R+; r
n�1)! L2(R), ®¯à¥¤¥«ï¥¬ë© ä®à¬ã«®©

(V1f)(t) = e�nt=2f(e�t); t 2 R; (2.5)

ï¢«ï¥âáï ¨§®¬®àä¨§¬®¬. � áá¬®âà¨¬ â ª¦¥ ¨§®¬®àä¨§¬ V2 : L2(R) ! L2
2(R+), § ¤ ¢ ¥¬ë©

à ¢¥­áâ¢®¬

(V2f)(t) = (f(t); f(�t)); t 2 R+: (2.6)

�á«¨ X , Y | £¨«ì¡¥àâ®¢ë ¯à®áâà ­áâ¢ ,   W : X ! Y | ¨§®¬®àä¨§¬, â® ç¥à¥§ cW : L(X )!
L(Y) ¡ã¤¥¬ ®¡®§­ ç âì ¨§®¬¥âà¨ç¥áª¨© ¨§®¬®àä¨§¬ ¯®¤®¡¨ï C�- «£¥¡à, ®¯à¥¤¥«ï¥¬ë© ä®à¬ã-
«®© cW (A) =WAW�1; A 2 L(X ): (2.7)
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�§®¬®àä¨§¬ £¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢

U = (V2V1)
 F : L2(Rn) = L2(R+; r
n�1)
 L2(Sn�1)! L2

2(R+)
 l2

(á¬. (2.4){(2.6)) á ¯®¬®éìî ä®à¬ã«ë (2.7), £¤¥ W = U , § ¤ ¥â ¨§®¬¥âà¨ç¥áª¨© ¨§®¬®àä¨§¬
¯®¤®¡¨ï C�- «£¥¡à bU : L(L2(R

n))! L(L2
2(R+)
 l2) = L(L2(R+)
 (l2 � l2)):

�¥®à¥¬  2.1. �£à ­¨ç¥­¨¥ ¨§®¬®àä¨§¬  ¯®¤®¡¨ï bU ­  Bn ®¯à¥¤¥«ï¥â ¬®­®¬®àä¨§¬ C�- «-
£¥¡à �n : Bn !W(K(l2�l2)).

�®ª § â¥«ìáâ¢® à §®¡ì¥¬ ­  âà¨ íâ ¯ .
1) � áá¬®âà¨¬ ¨§®¬®àä¨§¬ £¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢

U1 = idL2(R+;rn�1)
F : L2(R
n)! L2(R+; r

n�1)
 l2

(á¬. (2.4)), ¨, ¨á¯®«ì§ãï à¥§ã«ìâ âë [4], ¢ëç¨á«¨¬ U1KU
�1
1 ¤«ï ®¯¥à â®à  K ¢¨¤  (0.1).

� ª ª ª ï¤à® k ®¯¥à â®à  K ã¤®¢«¥â¢®àï¥â ãá«®¢¨î 20, â® áãé¥áâ¢ã¥â â ª ï ®¯à¥¤¥«¥­­ ï
­  R3 äã­ªæ¨ï l, çâ®

k(x; y) = l(jxj2; jyj2; x � y); x; y 2 Rn

([4], c. 68). �® ®¯¥à â®àã K ¨ ç¨á«ã m 2 Z+ ®¯à¥¤¥«¨¬ ®¯¥à â®à Km 2 L(L2(R+; r
n�1)):

(Kmg)(r) =
Z 1

0

km(r; �)g(�)d�; r 2 R+; (2.8)

£¤¥

km(r; �) =
2�

n�1
2

��(n�1
2
)

�
�

r

�n Z 1

�1

l

�
1;
�2

r2
;
�

r
t

�
Pm(t)(1� t2)

n�3
2 dt;

Pm(t) | ¬­®£®ç«¥­ �¥¦ ­¤à  áâ¥¯¥­¨ m. � ([4], c. 76{77) ¯®ª § ­®, çâ® äã­ªæ¨ï km ®¤­®à®¤­ 
áâ¥¯¥­¨ �1 ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨îZ +1

0

jkm(1; �)j�
�n=2d� < +1;

  ¤«ï ­®à¬ ®¯¥à â®à®¢ (2.8) ¢ë¯®«­ï¥âáï ãá«®¢¨¥

lim
m!1

kKmk = 0: (2.9)

�á¯®«ì§ãï ä®à¬ã«ã (6.37) ¨§ [4] ¨ ¢¢¥¤¥­­ë¥ à ­¥¥ ®¡®§­ ç¥­¨ï, ¬®¦­® § ¯¨á âì ¢ \¤¨ £®-
­ «ì­®¬" ¢¨¤¥ ®¯¥à â®à

U1KU
�1
1 =

1X
j=1

Km(j) 
 Pj ; (2.10)

¯à¨ç¥¬ k bU1(K)k = supfkKmkg (á¬. § ¬¥ç ­¨¥ 2.1).
2) � áá¬®âà¨¬ ¨§®¬®àä¨§¬ £¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢

U2 = V1 
 F : L2(R
n)! L2(R)
 l2

(á¬. (2.4){(2.5)) ¨ ¢ëç¨á«¨¬ U2AU
�1
2 ¤«ï ®¯¥à â®à  A ¢¨¤  (2.1).

�«ï ®¯¥à â®à  K(i) á ¯®¬®éìî (2.8) ®¯à¥¤¥«¨¬ ®¯¥à â®à K(i)
m 2 L(L2(R+; r

n�1)),   ¯® K(i)
m

§ ¤ ¤¨¬ ®¯¥à â®à á¢¥àâª¨ H(i)
m (2 L(L2(R))):

(H(i)
m g)(x) =

Z 1

�1

h(i)m (x� y)g(y)dy

á ï¤à®¬ h(i)m (2 L1(R)), ®¯à¥¤¥«ï¥¬ë¬ à ¢¥­áâ¢®¬

h(i)m (t) = et(1�n=2)k(i)m (1; et): (2.11)
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� á¨«ã ([4], á. 52) V1(K(i)
m )V �11 = H(i)

m ¨ ¯®íâ®¬ã ¨§ (2.9) ¢ëâ¥ª ¥â lim
m!1

kH(i)
m k = 0. �â® ¯®§¢®«ï¥â

¤«ï ®¯¥à â®à  K(i) ¢ë¢¥áâ¨ ¨§ (2.10) à ¢¥­áâ¢®

U2K
(i)U�12 =

1X
j=1

H(i)
m(j) 
 Pj ;

¯à¨ íâ®¬ kU2K
(i)U�12 k = supfkH(i)

m kg (á¬. § ¬¥ç ­¨¥ 2.1). �¥âàã¤­® ¢¨¤¥âì, çâ® ¤«ï ¯à®¥ªâ®à®¢
P ¨ Q

U2PU
�1
2 =

1X
j=1

P+ 
 Pj ; U2QU
�1
2 =

1X
j=1

P� 
 Pj :

� ª¨¬ ®¡à §®¬, ¨§ áª § ­­®£® ¢ëè¥ ¯®«ãç ¥¬

U2AU
�1
2 =

1X
j=1

(�I +H
(1)
m(j)P+ +H

(2)
m(j)P�)
 Pj + T 0; (2.12)

£¤¥ T 0 2 K(L2(R) 
 l2).
3) �¥¯®áà¥¤áâ¢¥­­® ¯à®¢¥àï¥âáï, çâ®

V2(�I +H
(1)
m(j)P+ +H

(2)
m(j)P�)V

�1
2 =

 
�P+ + P+H

(1)
m(j)P+ T

(2)
m(j)

T (1)
m(j) �P+ + P+

eH(2)
m(j)P+

!
;

£¤¥ V2 | ¨§®¬®àä¨§¬ (2.6), T (i)
m(j) 2 K(L2(R+)), eH(2)

m(j) | ®¯¥à â®à á¢¥àâª¨ á ï¤à®¬ eh(2)m(j), ®¯à¥-

¤¥«ï¥¬ë¬ ãá«®¢¨¥¬ eh(2)m(j)(t) = h
(2)
m(j)(�t), t 2 R. �§ íâ®£® à ¢¥­áâ¢ , (2.12) ¨ á®®â­®è¥­¨ï

U = (V2V1) 
 F = (V2 
 idL(l2))U2 ¢ëâ¥ª ¥â, çâ® ¤«ï ®¯¥à â®à  A ¢¨¤  (2.1) ¢ë¯®«­ï¥âáï à -
¢¥­áâ¢®

�n(A) = UAU�1 = (V2 
 idL(l2))U2AU
�1
2 (V �12 
 idL(l2)) =

=
1X
j=1

 
(�P+ + P+H

(1)
m(j)P+)
 Pj T (2)

m(j) 
 Pj

T
(1)
m(j) 
 Pj (�P+ + P+

eH(2)
m(j)P+)
 Pj

!
+ T 00; (2.13)

£¤¥ T 00 2 K(L2(R+) 
 (l2 � l2)). � ª¨¬ ®¡à §®¬, �n(A) 2 W(K(l2�l2)). �® ®¯¥à â®àë ¢¨¤  (2.1)
ï¢«ïîâáï ®¡à §ãîé¨¬¨ ¡ ­ å®¢®©  «£¥¡àë Bn, ¯®íâ®¬ã �n ¬®­®¬®àä­® ®â®¡à ¦ ¥â Bn ¢
W(K(l2�l2)). �

�â ª, ¢«®¦¥­¨¥ Bn ¢  «£¥¡àã ®¯¥à â®à®¢ �¨­¥à {�®¯ä  á ª®¬¯ ªâ­ë¬¨ ª®íää¨æ¨¥­â ¬¨
¯®áâà®¥­®. �ëïá­¨¬, ª ª íâ® ¢«®¦¥­¨¥ á¢ï§ ­® á á¨¬¢®« ¬¨ (á¬. (1.4), (2.3)). �á«¨  2 C( _Z+)
¨  (1) = 0, â® ®¯¥à â®à ã¬­®¦¥­¨ï M ­  äã­ªæ¨î  ï¢«ï¥âáï ª®¬¯ ªâ­ë¬ ¢ ¯à®áâà ­áâ¢¥
l2. �¯à¥¤¥«¨¬ ¬®­®¬®àä¨§¬ � : C(M)! C+( _R;K(l2 � l2)) ä®à¬ã«®©

(�('))(x) =
�
M'(1;�;x) 0

0 M'(2;�;x)

�
;

£¤¥ ' 2 C(M); x 2 R.

�¥®à¥¬  2.2. �«¥¤ãîé ï ¤¨ £à ¬¬  ï¢«ï¥âáï ª®¬¬ãâ â¨¢­®©:

Bn
�n���! W(K(l2�l2))??y�n ??ys(K(l2�l2))

C(M)
�

���! GC+( _R;K(l2 � l2)):
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�®ª § â¥«ìáâ¢®. �àï¬ë¬¨ ¢ëç¨á«¥­¨ï¬¨ ¤«ï ®¯¥à â®à  A ¢¨¤  (2.1) ¯à®¢¥àï¥âáï, çâ®

(�n(A))(j;m; �) = �+ bh(j)m (�)

(á¬. (2.2), (2.11)). �á¯®«ì§ãï íâ® à ¢¥­áâ¢®, ¨§ (2.13) ¯®«ãç ¥¬

s(K(l2�l2))(�n(A)) =
1X
j=1

0@(�+ bh(1)m(j)(�))
 Pj 0

0 (�+
beh(2)m(j)(�))
 Pj

1A = �(�n(A)):

� á¨«ã «¥¬¬ë 2.1 íâ® § ¢¥àè ¥â ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë.

3. �¯¥à â®àë á ¡¨®¤­®à®¤­ë¬¨ ï¤à ¬¨

3.1. �¨¬¢®«¨ç¥áª®¥ ¨áç¨á«¥­¨¥ ¨ äà¥¤£®«ì¬®¢®áâì. �áá«¥¤®¢ ­¨¥ äà¥¤£®«ì¬®¢®áâ¨ ¬­®£®-
¬¥à­ëå ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ á ¡¨®¤­®à®¤­ë¬¨ ï¤à ¬¨ ¨§ C�- «£¥¡àë Bn1;n2 � L(L2(Rn1 �
Rn2)) ¯à®¢¥¤¥¬ á ¯®¬®éìî ¤¨ £à ¬¬­®£® ¬¥â®¤  �ã£« á {�®ã¢  [8], ã¯®¬ï­ãâ®£® ¢ ¯. 1.2. �¬¥­-
­®, à áá¬®âà¨¬ C�- «£¥¡àë

S1 = C(M)
 Bn2 ; S2 = Bn1 
C(M); S0 = C(M)
 C(M):

�¯à¥¤¥«¨¬ ¤¢  ç áâ¨ç­ëå á¨¬¢®« :

�(1) = �n1 
 id2 : Bn1;n2 ! S1; �(2) = id1
�n2 : Bn1;n2 ! S2

¨ á« ¡ë© á¨¬¢®« �(0) = �n1 
 �n2 : Bn1;n2 ! S0, £¤¥ idj | â®¦¤¥áâ¢¥­­®¥ ¯à¥®¡à §®¢ ­¨¥ Bnj .
� à  í¯¨¬®àä¨§¬®¢ p = (idC(M)
�n2 ; �n1 
 idC(M)) ®¯à¥¤¥«ï¥â à áá«®¥­­ãî áã¬¬ã C�- «£¥¡à

S = S1 �p S2 = f(b1; b2) : bj 2 Sj ; (idC(M)
�n2)(b1) = (�n1 
 idC(M))(b2)g:

�®à¬ã«®© �(1;2)(A) = (�(1)(A); �(2)(A)), A 2 Bn1;n2 , ®¯à¥¤¥«¨¬ ¯®«­ë© á¨¬¢®«

�(1;2) : Bn1;n2 ! S: (3.1)

�«ï C�- «£¥¡à Bni à áá¬®âà¨¬ ª®à®âª¨¥ â®ç­ë¥ ¯®á«¥¤®¢ â¥«ì­®áâ¨ ¢¨¤  (2.3). �¥­§®à­®¥ ¯à®-
¨§¢¥¤¥­¨¥ íâ¨å ¯®á«¥¤®¢ â¥«ì­®áâ¥© ¯à¨¢®¤¨â ª (5� 5)-¤¨ £à ¬¬¥, ­  ®á­®¢¥ ¨áá«¥¤®¢ ­¨ï ª®-
â®à®© ¤®ª §ë¢ ¥âáï

�¥®à¥¬  3.1. �ãáâì A 2 Bn1;n2. �®£¤ 
1) A 2 Fr(Bn1;n2), �(1;2) 2 GS;
2) A 2 Fr(Bn1;n2), �(j) 2 GSj, j 2 f1; 2g;
3) A 2 Fr(Bn1;n2)) �(0) 2 GS0.

� ¬¥ç ­¨¥ 3.1. �®ª § â¥«ìáâ¢®  ­ «®£  â¥®à¥¬ë 3.1 ¤«ï ¬­®£®¬¥à­ëå ¨­â¥£à «ì­ëå ®¯¥-
à â®à®¢ á ¡¨®¤­®à®¤­ë¬¨ ï¤à ¬¨ ­  ¯à®¨§¢¥¤¥­¨¨ ¤¢ãå è à®¢ ¨¬¥¥âáï ¢ [14].

3.2. �ëç¨á«¥­¨¥ ¨­¤¥ªá . �â®¡ë ¯®«ãç¨âì â®¯®«®£¨ç¥áªãî ä®à¬ã«ã ¤«ï ¨­¤¥ªá  ®¯¥à â®à®¢
¨§ Fr(Bn1;n2), ­¥®¡å®¤¨¬® ¯®áâà®¨âì £®¬®¬®àä¨§¬ â®¯®«®£¨ç¥áª®£® ¨­¤¥ªá . �«ï íâ®£® ¯®­ ¤®-
¡¨âáï á«¥¤ãîé¥¥ ¢á¯®¬®£ â¥«ì­®¥ ãâ¢¥à¦¤¥­¨¥ ® á¨¬¢®« å  «£¥¡à Bn1;n2 ¨W

(K(l2�l2)) (á¬. (1.7),
(3.1)).

�¥¬¬  3.1. � ¢¥­áâ¢® 
(b1; b2) = ((� 
 �n2)(b1); (�n1 
 �)(b2)), £¤¥ (b1; b2) 2 S, ª®àà¥ªâ­®
®¯à¥¤¥«ï¥â ¬®­®¬®àä¨§¬ C�- «£¥¡à 
 : S ! Q, ¯à¨ íâ®¬ á«¥¤ãîé ï ¤¨ £à ¬¬  ï¢«ï¥âáï

ª®¬¬ãâ â¨¢­®©:

Bn1;n2
�n1
�n2�����! W(K(l2�l2)) 
W(K(l2�l2))??y�(1;2) ??ys(K(l2�l2))(1;2)

S



���! Q:
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�®ª § â¥«ìáâ¢®. �à®¢¥à¨¬ ª®àà¥ªâ­®áâì ®¯à¥¤¥«¥­¨ï 
. �§ ®¯à¥¤¥«¥­¨ï S ¢ëâ¥ª ¥â à -
¢¥­áâ¢® (idC(M)
�n2)(b1) = (�n1
 idC(M))(b2), £¤¥ (b1; b2) 2 S. �®£¤  ¢ á¨«ã â¥®à¥¬ë 2.2 ¯®«ãç ¥¬

(� 
 ��n2)(b1) = (��n1 
 �)(b2);

(� 
 s(K(l2�l2))�n2)(b1) = (s(K(l2�l2))�n1 
 �)(b2);

(id0
s
(K(l2�l2)))((� 
 �n2)(b1)) = (s(K(l2�l2)) 
 id0)((�n1 
 �)(b2));

£¤¥ id0 = idC+( _R;K(l2�l2))
. �âáî¤  
(b1; b2) ¯à¨­ ¤«¥¦¨â Q ¨ 
 | £®¬®¬®àä¨§¬ C�- «£¥¡à. �®-

­®¬®àä­®áâì 
 á«¥¤ã¥â ¨§ ¬®­®¬®àä­®áâ¨ �ni ¨ �. �®¬¬ãâ â¨¢­®áâì ¤¨ £à ¬¬ë ¢ë¢®¤¨âáï ¨§
â¥®à¥¬ë 2.2 á ¯®¬®éìî ­¥¯®áà¥¤áâ¢¥­­®© ¯à®¢¥àª¨.

�®áâà®¥­­®¥ ¢ «¥¬¬¥ 3.1 ®â®¡à ¦¥­¨¥ 
 ¨­¤ãæ¨àã¥â £®¬®¬®àä¨§¬ 
0 : �0(GS; I)! �0(GQ; I).
�¯à¥¤¥«¨¬ £®¬®¬®àä¨§¬ â®¯®«®£¨ç¥áª®£® ¨­¤¥ªá 

i
(t)
Bn1;n2

= i
(t)

W(K)
W(K)
0 : �0(GS; I)! Z:

�¥®à¥¬  3.2. �ãáâì A 2 Fr(Bn1;n2). �®£¤ 

ind(A) = i(t)Bn1;n2 ([�(1;2)(A)]):

�®ª § â¥«ìáâ¢®. � á¨«ã â¥®à¥¬ë 2.1 �ni | ¬®­®¬®àä¨§¬ ¯®¤®¡¨ï, á«¥¤®¢ â¥«ì­®, â ª¨¬
¦¥ á¢®©áâ¢®¬ ®¡« ¤ ¥â, ª ª ­¥âàã¤­® ¯à®¢¥à¨âì, ¨ �n1 
 �n2 . �®íâ®¬ã ind(A) = ind((�n1 

�n2)(A)). �âáî¤  ¨ ¨§ â¥®à¥¬ë 1.2 ¯®«ãç ¥¬

ind(A) = i
(t)

W(K(l2�l2))
W(K(l2�l2))
([s(K(l2�l2))(1;2) ((�n1 
 �n2)(A))]):

�®£¤  ¢ á¨«ã «¥¬¬ë 3.1

ind(A) = i
(t)

W(K(l2�l2))
W(K(l2�l2))
([
�(1;2)(A)]) =

= i(t)
W(K(l2�l2))
W(K(l2�l2))


0([�(1;2)(A)]) = i(t)Bn1;n2 ([�(1;2)(A)]): �

�¨â¥à âãà 
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