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� áá¬®âà¨¬ à¥§­ãî £¨¯¥à¯®¢¥àå­®áâì M ¢ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­áâ¢¥ En | £¨¯¥à¯®¢¥àå-
­®áâì, ã ª®â®à®© ®¤­  «¨­¨ï ªà¨¢¨§­ë £¥®¤¥§¨ç¥áª ï ([1], á. 374). �¨¯¥à¯®¢¥àå­®áâìM ï¢«ï¥âáï
(n� 2)-ª ­ «®¢®©, ¥á«¨ ®­  ¥áâì ®£¨¡ îé ï 1-¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢  £¨¯¥àáä¥à.

�¥®à¥¬ . �á«¨ à¥§­ ï £¨¯¥à¯®¢¥àå­®áâì ¢ En (n� 2)-ª ­ «®¢ ï, â® ®­  «®ª «ì­®
1) «¨¡® £¨¯¥à¯®¢¥àå­®áâì ¢à é¥­¨ï,

2) «¨¡® âàã¡ç â ï.

1. �á­®¢­ë¥ ä®à¬ã«ë. � áá¬®âà¨¬ £« ¤ªãî £¨¯¥à¯®¢¥àå­®áâì M ¢ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­-
áâ¢¥ En. �ãáâì F (M) | R- «£¥¡à  ¤¨ää¥à¥­æ¨àã¥¬ëå ­ M äã­ªæ¨©, T q

s (M) | F (M)-¬®¤ã«ì
¤¨ää¥à¥­æ¨àã¥¬ëå ­  M â¥­§®à­ëå ¯®«¥© â¨¯  (q; s), �(M) |  «£¥¡à  �¨ ¢¥ªâ®à­ëå ¯®«¥©
­  M , @ | ®¯¥à â®à ¤¨ää¥à¥­æ¨à®¢ ­¨ï ¢ En ¨ h ; i | áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢ En.

�®à¬ã«ë � ãáá {�¥©­£ àâ¥­  £¨¯¥à¯®¢¥àå­®áâ¨ M ¨¬¥îâ ¢¨¤ ([2], á. 36)

@XY = rXY + �(X;Y )n; @Xn = �AX;

£¤¥ A 2 T 1
1 (M), X;Y 2 �(M), � 2 T 0

2 (M), �(X;Y ) | ¢â®à ï äã­¤ ¬¥­â «ì­ ï ä®à¬ , A |
®¯¥à â®à �¥©­£ àâ¥­ , r | á¢ï§­®áâì �¥¢¨-�¨¢¨â  ¬¥âà¨ª¨ g(X;Y ) = hX;Y i.

�ë¯®«­ïîâáï ãà ¢­¥­¨ï � ãáá {�®¤ ææ¨

R(X;Y )Z = �(Y;Z)AX � �(X;Z)AY; (1)

dA(X;Y ) = 0;

£¤¥ R(X;Y )Z = rXrYZ � rYrXZ � r[X;Y ]Z | â¥­§®à ªà¨¢¨§­ë á¢ï§­®áâ¨ r, dA(X;Y ) =
rXAY �rYAX �A[X;Y ] | ¢­¥è­¨© ¤¨ää¥à¥­æ¨ « ¯®«ï A ¢ á¢ï§­®áâ¨ r.

2. �®ª § â¥«ìáâ¢® â¥®à¥¬ë. �¡®§­ ç¨¬ ç¥à¥§ Xi, i = 1; : : : ; n � 2; U | ®àâë £« ¢­ëå ­ -
¯à ¢«¥­¨© ®¯¥à â®à  A; ki, k | á®®â¢¥âáâ¢ãîé¨¥ £« ¢­ë¥ ªà¨¢¨§­ë £¨¯¥à¯®¢¥àå­®áâ¨, ¯à¨ç¥¬
«¨­¨ï ªà¨¢¨§­ë, á®®â¢¥âáâ¢ãîé ï §­ ç¥­¨î k, | £¥®¤¥§¨ç¥áª ï. �¬¥¥¬ rUU = 0. �¨ää¥à¥­-
æ¨àãï à ¢¥­áâ¢  hU;Ui = 1, hXi; Ui = 0, ¯®«ãç¨¬

hrUXi; Ui = 0; hrXi
U;Ui = 0: (2)

� áá¬®âà¨¬

dA(Xi; U) = rXi
AU �rUAXi �A[Xi; U ] =

= (Xik)U + krXi
U � (Uki)Xi � kirUXi �A(rXi

U �rUXi) = 0: (3)

�á¯®«ì§ãï (2) ¨ ¯à¨à ¢­¨¢ ï ­ã«î á®áâ ¢«ïîéãî ¯à¨ U , ¯®«ãç¨¬

Xik = 0; i = 1; : : : ; n� 2: (4)

�á«¨ £¨¯¥à¯®¢¥àå­®áâì M (n � 2)-ª ­ «®¢ ï, â® ®¯¥à â®à A ¨¬¥¥â á®¡áâ¢¥­­®¥ §­ ç¥­¨¥
ªà â­®áâ¨ n� 2 [3]. �®§¬®¦­ë á«¥¤ãîé¨¥ á«ãç ¨.
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1. k1 = � � � = kn�2 = k 6= 0, k 6= k. �§ dA(Xi;Xj) = 0 á«¥¤ã¥â Xik = 0, i = 1; : : : ; n � 2.
�¯à¥¤¥«¥­ë ¤¢  à á¯à¥¤¥«¥­¨ï: �(p) = fXp 2 TpM : AXp = kXpg, �?(p) = fUp 2 Tp : AUp =
kUpg. �®£¤  ¤«ï Zp 2 TpM ¨¬¥¥¬ Zp = Z>p + Z?p , Z

>

p 2 �, Z?p 2 �?. �¨¯¥à¯®¢¥àå­®áâì M ¥áâì
®£¨¡ îé ï ®¤­®¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢  £¨¯¥àáä¥à à ¤¨ãá  j 1

k
j, æ¥­âàë ª®â®àëå ¨¬¥îâ ¢¨¤

C = r +
1
k
n;

£¤¥ r | à ¤¨ãá-¢¥ªâ®à â®çª¨ p 2 M . �®ª ¦¥¬, çâ® ¥á«¨ ¢ë¯®«­ï¥âáï (4), â® «¨­¨ï æ¥­âà®¢ (C)
| ¯àï¬ ï, £¨¯¥à¯®¢¥àå­®áâì M | £¨¯¥à¯®¢¥àå­®áâì ¢à é¥­¨ï. �§ (3) ¨¬¥¥¬ rXU = hX; h =
Uk=(k � k), X 2 �. � áá¬®âà¨¬ R(X;U)U = rXrUU �rUrXU �r[X;U ]U: �¬¥¥¬

[X;U ] = rXU �rUX = hX � (rUX)>; r[X;U ]U = h2X � h(rUX)>:

�â ª, ¯®«ãç¨¬ R(X;U)U = �(Uh+h2)X. � ¤àã£®© áâ®à®­ë, ¢ á¨«ã (1) R(X;U)U = kkX. �âáî¤ 

Uh = �kk � h2: (5)

� áá¬®âà¨¬ «¨­¨î æ¥­âà®¢ (C). �¨ää¥à¥­æ¨àã¥¬ ¢¤®«ì U

@UC = U +
�
U
1
k

�
n�

k

k
U =

k � k

k2
t;

£¤¥ t = kU +hn| ª á â¥«ì­ë© ¢¥ªâ®à «¨­¨¨ æ¥­âà®¢. �¨ää¥à¥­æ¨àã¥¬ t ¢¤®«ì U ¨, ¨á¯®«ì§ãï
(5), ¯®«ãç¨¬

@U t = (Uk)Y + kkn+ (Uh)n� hkU = �ht:

�â® ®§­ ç ¥â, çâ® «¨­¨ï æ¥­âà®¢ | ¯àï¬ ï,   ª ­ «®¢ ï £¨¯¥à¯®¢¥àå­®áâì | £¨¯¥à¯®¢¥àå­®áâì
¢à é¥­¨ï.

2. k1 = k, k2 = � � � = kn�2 = k 6= 0: �¨¯¥à¯®¢¥àå­®áâì M ¥áâì ®£¨¡ îé ï ®¤­®¯ à ¬¥âà¨ç¥-

áª®£® á¥¬¥©áâ¢  £¨¯¥àáä¥à à ¤¨ãá 
��� 1�k
���. �¬¥¥¬ Xjk = 0, j = 2; : : : ; n� 2, Uk = 0. �á¯®«ì§ãï (4),

¯®«ãç¨¬ k = const. � ª¨¬ ®¡à §®¬, £¨¯¥à¯®¢¥àå­®áâìM ¥áâì ®£¨¡ îé ï ®¤­®¯ à ¬¥âà¨ç¥áª®£®
á¥¬¥©áâ¢  £¨¯¥àáä¥à ¯®áâ®ï­­®£® à ¤¨ãá , â. ¥. âàã¡ç â ï.
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