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�ãáâì G| ®¤­®¬¥à­ ï á¢ï§­ ï £àã¯¯  �¨, � : E !M | £« ¢­®¥ G-à áá«®¥­¨¥ ¨ g | à¨¬ -
­®¢  ¬¥âà¨ª  ­  â®â «ì­®¬ ¯à®áâà ­áâ¢¥ E, ¨­¢ à¨ ­â­ ï ®â­®á¨â¥«ì­® ¤¥©áâ¢¨ï áâàãªâãà­®©
£àã¯¯ë G. � â ª®© á¨âã æ¨¨ ¯ à  (E; g) ­ §ë¢ ¥âáï ¬­®£®®¡à §¨¥¬ â¨¯  � «ãæë{�«¥©­ . �
[1] ¨§ãç¥­ë á¥ªæ¨®­­ë¥ ªà¨¢¨§­ë â ª¨å ¬­®£®®¡à §¨©,   â ª¦¥ ¢«¨ï­¨¥ ¨å §­ ª®®¯à¥¤¥«¥­-
­®áâ¨ ­  â®¯®«®£¨ç¥áª¨¥ ¨­¢ à¨ ­âë à áá«®¥­¨ï � : E ! M . � ¤ ­­®© à ¡®â¥  ­ «®£¨ç­ë¥
à¥§ã«ìâ âë ¯®«ãç¥­ë ¤«ï ªà¨¢¨§­ �¨çç¨.

� áá¬®âà¨¬ G-á¢ï§­®áâì H ­  E, ®àâ®£®­ «ì­ãî á«®ï¬ à áá«®¥­¨ï �, ¨ ¥¥ ä®à¬ã á¢ï§­®-
áâ¨ !. � á¨«ã ª®¬¬ãâ â¨¢­®áâ¨ £àã¯¯ë G ­  ¡ §¥ M ­ ©¤¥âáï â ª ï § ¬ª­ãâ ï 2-ä®à¬  F ,
çâ® ��F = d! | ä®à¬  ªà¨¢¨§­ë á¢ï§­®áâ¨ H. �¯à¥¤¥«¨¬ £®¬®¬®àä¨§¬ I[F ] : H2(M) ! R

ä®à¬ã«®©

I[F ]([c]) =
Z
c

F:

�®£¤  im I[F ] � Z ¨ í«¥¬¥­â [F ] 2 H2(M;R) ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª¨¬ ª« áá®¬ à áá«®¥­¨ï �.
�®£« á­® [1] áãé¥áâ¢ãîâ à¨¬ ­®¢  ¬¥âà¨ª  g ­  M ¨ £« ¤ª ï ¯®«®¦¨â¥«ì­ ï äã­ªæ¨ï u :

M ! R, ã¤®¢«¥â¢®àïîé¨¥ à ¢¥­áâ¢ã

g = ! 
 !=2u+ ��g; (1)

£¤¥ u = u � �. �®«®¦¨¬ f = 1=
p
2u.

�á«¨ S | â¥­§®à­®¥ ¯®«¥ â¨¯  (1; k) ­  M , k � 0, â® divS | â ª®¥ â¥­§®à­®¥ ¯®«¥ â¨¯ 
(0; k), çâ® (divS)(X1; : : : ;Xk) | á«¥¤ «¨­¥©­®£® ®¯¥à â®à  X ! (rXS)(X1; : : : ;Xk); §¤¥áì r
| ®¯¥à â®à ª®¢ à¨ ­â­®£® ¤¨ää¥à¥­æ¨à®¢ ­¨ï ¢ (M; g),   X1; : : : ;Xk ¨ X | ¢¥ªâ®à­ë¥ ¯®«ï.
�¥ªâ®à­®¥ ¯®«¥ grad f , ¡¨«¨­¥©­ ï ä®à¬  Hef , äã­ªæ¨ï �f ¨ ¯®«¥ «¨­¥©­ëå ®¯¥à â®à®¢ L ­ 
M ®¯à¥¤¥«ïîâáï ä®à¬ã« ¬¨

g(grad f;X) = Xf; �f = div(grad f);

Hef (X;Y ) = g(rX grad f; Y ); g(L(X); Y ) = F (X;Y ):

�ë¡¥à¥¬ â®çªã v 2 E ¨ ¢¥ªâ®à ¥¤¨­¨ç­®© ¤«¨­ëX 2 TvE. �®«®¦¨¬ p = �(v), s = jd�(X)j, t =
f(p)!(X) ¨ X = (1=s)d�(X). �®£« á­® (1) ­ ©¤ãâáï £®à¨§®­â «ì­ë© ¢¥ªâ®à X0 ¨ ¢¥àâ¨ª «ì­ë©
¢¥ªâ®à X1, ã¤®¢«¥â¢®àïîé¨¥ à ¢¥­áâ¢ ¬ X = sX0 + tX1 ¨ jX0j = jX1j = 1. �¨¬¢®«®¬ Ri(X;X)
¤®£®¢®à¨¬áï ®¡®§­ ç âì ªà¨¢¨§­ã �¨çç¨ à¨¬ ­®¢  ¬­®£®®¡à §¨ï (E; g) ¢ ­ ¯à ¢«¥­¨¨ ¢¥ªâ®à 
X,   á¨¬¢®«®¬ Ri(X;X) | ªà¨¢¨§­ã �¨çç¨ ¬­®£®®¡à §¨ï (M; g) ¢ ­ ¯à ¢«¥­¨¨ X. �®«®¦¨¬

c11 = �
�
1
f
4f + f 2

4
tr(L � L)

�
(p);

c12 =
1
2
f(p)(divL)(X) +

3
2
(L(X)f);

c22 = Ri(X;X) � 1
2
f(p)2jL(X)j2 � 1

f
Hef (X;X):

(2)

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

£à ­â ò 99-01-00395.
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�®áâ ¢¨¬ ¬ âà¨æã

C =
�
c11 c12
c12 c22

�
:

�¥®à¥¬  1. �à¨¢¨§­  �¨çç¨ à¨¬ ­®¢  ¬­®£®®¡à §¨ï (E; g) ¢ ­ ¯à ¢«¥­¨¨ ¢¥ªâ®à  X ¢ë-

ç¨á«ï¥âáï ¯® ä®à¬ã«¥

Ri(X;X) = c11t
2 + 2c12ts+ c22s

2; (3)

®­  ¯®«®¦¨â¥«ì­  (®âà¨æ â¥«ì­ ) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  c11 > 0 (c11 < 0) ¨ detC > 0.

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ â ª¨¥ ª àâë (U;') ­ M ¨ (V;  ) ­  E, çâ® v 2 V ¨ �(V ) = U .
�ãáâì !�, g�� | ª®¬¯®­¥­âë â¥­§®à­ëå ¯®«¥© ! ¨ g ¢ ª àâ¥ (V;  ),   gij , Fij ¨ Lk

i | ª®¬¯®­¥­âë
â¥­§®à­ëå ¯®«¥© g, F ¨ L ¢ ª àâ¥ (U;'). � áá¬®âà¨¬ äã­ªæ¨¨ gjk : U ! R, ã¤®¢«¥â¢®àïîé¨¥
à ¢¥­áâ¢ ¬ gijgjk = �ki , ¨ ¯®«®¦¨¬ fi = @if ¨ fk = gkifi (�; � = 0; : : : ;m = dimM ; i; j = 1; : : : ;m).

� íâ¨å ®¡®§­ ç¥­¨ïå ä®à¬ã«  (1) à ¢­®á¨«ì­  à ¢¥­áâ¢ã g�� = f
2
!�!� + g���, £¤¥ f = f � �,

g�ij = gij � � ¨ g�0� = 0. �á¯®«ì§ãï ®¯à¥¤¥«¥­¨¥ ä®à¬ë !, ª àâã (V;  ) ¬®¦­® ¯®áâà®¨âì â ª¨¬
®¡à §®¬, çâ® äã­ªæ¨¨ !� ¡ã¤ãâ ¨­¢ à¨ ­â­ë ®â­®á¨â¥«ì­® ¤¥©áâ¢¨ï £àã¯¯ë G, !0 � 1 ¨ !i(v) =
0. �ëç¨á«¨¬ ª®¬¯®­¥­âë â¥­§®à  �¨çç¨ R�� ¢ â®çª¥ v, ¯®«ì§ãïáì ä®à¬ã« ¬¨ ¨§ [1]. �®«ãç¨¬

Rij = R
k

kij +R
0

0ij =

=
�
Rk
kij �

1
2
f 2(Lk

[kFi]j � FkiL
k
j )�

�
1
f
rifj � 1

4
f 2FikL

k
j

��
(p);

Ri0 = R
k

ki0 +R
0

0i0 = f(f[kLk
i] � fkFki + fr[kL

k
i])(p);

R0i = R
k

k0i +R
0

00i =
1
2
f(frkL

k
i + 2fkL

k
i + Lk

kfi � fkFki)(p);

R00 = R
k

k00 +R
0

000 = �f
�
rkf

k +
1
4
f 3Lk

jL
j
k

�
(p):

(4)

�®áª®«ìªã X
i
= sX i, t = f!0X

0
, â® ¢ á¨«ã (4)

Ri(X;X) = RijX
i
X

j
+Ri0X

i
X

0
+R0iX

0
X

i
+R00X

0
X

0
=

= s2
�
Rk
kij �

1
2
f 2gklL

k
iL

l
j �

1
f
rifj

�
(p)X iXj +

+ st(frkL
k
i + 3fkLk

i )(p)X
i + t2

�
� 1
f
rkf

k � 1
4
f 2Lk

jL
j
k

�
(p):

�âáî¤  ¨ ¨§ (2) á«¥¤ã¥â (3). �«ï § ¢¥àè¥­¨ï ¤®ª § â¥«ìáâ¢  ®áâ «®áì ¯à¨¬¥­¨âì ªà¨â¥à¨©
�¨«ì¢¥áâà .

�¥®à¥¬  2. �ãáâì (E; g) | ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥, ªà¨¢¨§­  �¨çç¨ ª®â®à®£® ®£à -

­¨ç¥­  á­¨§ã ¯®«®¦¨â¥«ì­ë¬ ç¨á«®¬. �®£¤ 

1) å à ªâ¥à¨áâ¨ç¥áª¨© ª« áá à áá«®¥­¨ï � ®â«¨ç¥­ ®â ­ã«ï;
2) à ­£ ®¡à §  £®¬®¬®àä¨§¬  �ãà¥¢¨ç  � : �2(M;p)! H2(M) ¯®«®¦¨â¥«¥­, ¢ ç áâ­®áâ¨,

rank�2(M;p) > 0 ¨ rankH2(M) > 0.

�®ª § â¥«ìáâ¢®. �ã¦¥­¨¥ !p ä®à¬ë ! ­  á«®© Gp = ��1(p) ï¢«ï¥âáï § ¬ª­ãâ®© 1-ä®à¬®©.
�¯à¥¤¥«¨¬ £®¬®¬®àä¨§¬ë J[!p] : �1(Gp; v)! R ¨ J[F ] : �2(M;p)! R ä®à¬ã« ¬¨

J[!p]([x]) =
Z
x

!p; J[F ] = I[F ] � �:

�¬¥¥¬ â®ç­ãî ¯®á«¥¤®¢ â¥«ì­®áâì

�2(E; v)
�2�! �2(M;p) @2�! �1(Gp; v)

i1�! �1(E; v)
�1�! �1(M;p);
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®âªã¤  ¢ëâ¥ª ¥â

ker�1
�= �1(Gp; v)= im @2: (5)

� áá¬®âà¨¬ áä¥à®¨¤ c : I2 ! M ¨ ®â­®á¨â¥«ì­ë© ªãá®ç­®-£« ¤ª¨© áä¥à®¨¤ c : I2 ! E, ¤«ï
ª®â®àëå [c] 2 �2(M;p), [c] 2 �2(E;Gp; v) ¨ � � c = c. �® ¯®áâà®¥­¨î @2([c]) = [@c] 2 �1(Gp; v) ¨Z

c

F =
Z
c

d! =
Z
@c

! =
Z
@c

!p:

� ª¨¬ ®¡à §®¬,

J[F ] = J[!p] � @2: (6)

�§ ãá«®¢¨©, ­ «®¦¥­­ëå ­  (E; g), ¯® â¥®à¥¬¥ � ©¥àá  ([2], á. 234) ¢ëâ¥ª ¥â, çâ® â®â «ì­®¥
¯à®áâà ­áâ¢® à áá«®¥­¨ï � ª®¬¯ ªâ­®,   ¥£® äã­¤ ¬¥­â «ì­ ï £àã¯¯  ª®­¥ç­ . �¥à¢®¥ ¢«¥ç¥â
§  á®¡®© à ¢¥­áâ¢® G = U(1). �à¨ íâ®¬ J[!p] : �1(Gp; v)! Z| ¨§®¬®àä¨§¬. �®íâ®¬ã ¨§ (5) ¨ (6)
á«¥¤ã¥â, çâ® ker�1

�= Z= imJ[F ]. � á¨«ã ª®­¥ç­®áâ¨ £àã¯¯ë �1(E; v) � ker�1 ¯®á«¥¤­¥¥ ¢®§¬®¦­®
â®«ìª® ¯à¨ J[F ] 6= 0. �® â®£¤  [F ] 6= 0 ¢ H2(M;R). �à®¬¥ â®£®, áãé¥áâ¢ã¥â áä¥à®¨¤ c : I2 !M ,
£®¬®«®£¨ç¥áª¨© ª« áá ª®â®à®£® ï¢«ï¥âáï í«¥¬¥­â®¬ ¡¥áª®­¥ç­®£® ¯®àï¤ª  £àã¯¯ë H2(M). �
íâ® §­ ç¨â, çâ® rank(im�) � 1.

�à¨ dimE = 3 ãá«®¢¨¥ â¥®à¥¬ë 2 ¬®¦­® ®á« ¡¨âì.

�¥®à¥¬  3. �ãáâì dimE = 3. �®£¤ , ¥á«¨ (E; g) | ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥ ¯®«®¦¨-

â¥«ì­®© ªà¨¢¨§­ë �¨çç¨, ¬­®£®®¡à §¨ï E ¨ M ª®¬¯ ªâ­ë ¨ ¢ë¯®«­¥­ë ãâ¢¥à¦¤¥­¨ï (1){(2)
â¥®à¥¬ë 2.

�®ª § â¥«ìáâ¢®. �®¯ãáâ¨¬ á­ ç « , çâ® M | ­¥ª®¬¯ ªâ­®¥ ¬­®£®®¡à §¨¥. �®£¤ 
H2(M;Z) = 0 ¨, á«¥¤®¢ â¥«ì­®, à áá«®¥­¨¥ � : E ! M âà¨¢¨ «ì­®. �á«¨ G = R=Z, â®
�1(E; v) �= �1(M;p) � Z. �à¨ G = R áãé¥áâ¢ã¥â ä ªâ®à-à áá«®¥­¨¥ �0 : E0 ! M à áá«®¥­¨ï
� : E ! M ¯® ¯®¤£àã¯¯¥ Z � R. �­® âà¨¢¨ «ì­® ¨ ¨¬¥¥â áâàãªâãà­ãî £àã¯¯ã G0 = R=Z.
�®íâ®¬ã, ª ª ¨ ¢ëè¥, �1(E0; v0) �= �1(M;p) � Z. �®áª®«ìªã E0 = E=Z ¨ ¬¥âà¨ª  g ¨­¢ à¨ ­â­ 
®â­®á¨â¥«ì­® ¤¥©áâ¢¨ï £àã¯¯ë Z � R, â® ­  E0 ¨­¤ãæ¨àã¥âáï ¯®«­ ï à¨¬ ­®¢  ¬¥âà¨ª  g0 ¯®-
«®¦¨â¥«ì­®© ªà¨¢¨§­ë �¨çç¨. �á«¨ ¬­®£®®¡à §¨¥ M ª®¬¯ ªâ­® ¨ G = R, â® �n(M;p) 6= 0 «¨¡®
¤«ï n = 1, «¨¡® ¤«ï n = 2. �à®¬¥ â®£®, E � M � R. � ª¨¬ ®¡à §®¬, «¨¡® �1(E; v) 6= 0, «¨¡®
�2(E; v) 6= 0.

�® ¢á¥å à áá¬®âà¥­­ëå á«ãç ïå ¨¬¥¥¬ ¯®«­ë¥ ­¥ª®¬¯ ªâ­ë¥ à¨¬ ­®¢ë 3-¬­®£®®¡à §¨ï ¯®-
«®¦¨â¥«ì­®© ªà¨¢¨§­ë �¨çç¨ á ­¥âà¨¢¨ «ì­ë¬¨ £®¬®â®¯¨ç¥áª¨¬¨ £àã¯¯ ¬¨. �â® ¯à®â¨¢®à¥ç¨â
â¥®à¥¬¥�®í­  ¨ �ã ([3], á. 234). �«¥¤®¢ â¥«ì­®, ¡ § M , áâàãªâãà­ ï £àã¯¯  G ¨ â®â «ì­®¥ ¯à®-
áâà ­áâ¢® E à áá«®¥­¨ï � ª®¬¯ ªâ­ë. �à¨ íâ®¬ ªà¨¢¨§­ë �¨çç¨ à¨¬ ­®¢  ¬­®£®®¡à §¨ï (E; g)
®£à ­¨ç¥­ë á­¨§ã ¯®«®¦¨â¥«ì­ë¬ ç¨á«®¬, ®âªã¤  ¯® â¥®à¥¬¥ 2 ¢ëâ¥ª îâ ®áâ «ì­ë¥ ãâ¢¥à¦¤¥-
­¨ï.

�.�¥à à-�¥à¦¥à¨ ¨ �.� ¡®­­ ­ ¯à¨¢¥«¨ ¯à¨¬¥àë ¯®«­ëå à¨¬ ­®¢ëå ¬­®£®®¡à §¨© ¯®-
«®¦¨â¥«ì­®© ªà¨¢¨§­ë �¨çç¨ à §¬¥à­®áâ¨ n � 4, ¨¬¥îé¨å äã­¤ ¬¥­â «ì­ãî £àã¯¯ã Z ([3],
á. 223). �®íâ®¬ã â¥®à¥¬  �®í­  ¨ �ã,   ¢¬¥áâ¥ á ­¥© ¨ ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë 3 ­  á«ãç ©
dimE > 3 ­¥ ®¡®¡é îâáï.

�¥®à¥¬  4. �ãáâì (E; g) | ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥ ®âà¨æ â¥«ì­®© ªà¨¢¨§­ë �¨ç-

ç¨, â®£¤  ¡ §  M à áá«®¥­¨ï � ­¥ª®¬¯ ªâ­ .

�®ª § â¥«ìáâ¢®. �à¥¤¯®«®¦¨¬, çâ® ¬­®£®®¡à §¨¥M ª®¬¯ ªâ­®. �®£¤  ­ ©¤¥âáï â®çª  «®-
ª «ì­®£® ¬ ªá¨¬ã¬  p 2M äã­ªæ¨¨ f . � á¨«ã ä®à¬ã«ë (2), â¥®à¥¬ë 1 ¨ ãá«®¢¨ï ¤®ª §ë¢ ¥¬®©
â¥®à¥¬ë

c11 = � 1
f
4f � f 2

4
tr(L � L) < 0;
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®âªã¤  á«¥¤ã¥â, çâ® 4f > 0. �®áª®«ìªã 4f = trHef , â® áãé¥áâ¢ã¥â â ª®© ¢¥ªâ®à X 2 TpM , çâ®
Hef (X;X) > 0.

� áá¬®âà¨¬ £¥®¤¥§¨ç¥áªãî x : R!M à¨¬ ­®¢  ¬­®£®®¡à §¨ï (M; g) á ­ ç «ì­ë¬¨ ãá«®¢¨-
ï¬¨ x(0) = p ¨ (dx=ds)(0) = X. �®£¤  (d(f � x)=ds)(0) = 0 ¨ (d2(f � x)=ds2)(0) = Hef (X;X) > 0.
�®á«¥¤­¥¥ ­¥à ¢¥­áâ¢® ¯à®â¨¢®à¥ç¨â ¢ë¡®àã â®çª¨ p. �«¥¤®¢ â¥«ì­®, ­ è¥ ¤®¯ãé¥­¨¥ ­¥¢¥à­®
¨ ¬­®£®®¡à §¨¥ M ­¥ª®¬¯ ªâ­®.

�à¨¬¥àë

1. �à¥¤¯®«®¦¨¬, çâ® M | áä¥à  ¥¤¨­¨ç­®£® à ¤¨ãá  ¢ âà¥å¬¥à­®¬ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­-
áâ¢¥, g | ¨­¤ãæ¨à®¢ ­­ ï à¨¬ ­®¢  ¬¥âà¨ª  ­  M , � : S3 ! M | à áá«®¥­¨¥ �®¯ä . �á«¨


 | ä®à¬  ®¡ê¥¬  ¬­®£®®¡à §¨ï (M; g), â®
Z
M


 = 4�. �®«®¦¨¬ F = 
=4� ¨ u � 1=2. �®£¤ 

im I[F ] = Z ¨ ¯®â®¬ã ­  E = S3 áãé¥áâ¢ã¥â U(1)-á¢ï§­®áâì H á ä®à¬®© ªà¨¢¨§­ë d! = ��F .
�¯à¥¤¥«¨¬ à¨¬ ­®¢ã ¬¥âà¨ªã g ­  E ä®à¬ã«®© (1). �®£¤  f � 1 ¨ ¤«ï «î¡®© â®çª¨ p 2 M ¨
¯à®¨§¢®«ì­®£® ¢¥ªâ®à  X 2 TpM ¨¬¥îâ ¬¥áâ® à ¢¥­áâ¢  c11 = 2, c12 = 0 ¨ c22 = 1=2. �®íâ®¬ã
detC > 0, c11 > 0 ¨ á®£« á­® â¥®à¥¬¥ 1 (E; g) | ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥ ¯®«®¦¨â¥«ì­®©
ªà¨¢¨§­ë �¨çç¨.

2. � áá¬®âà¨¬ ¯®¢¥àå­®áâì M ¢ R3 á ¯ à ¬¥âà¨§ æ¨¥© r(v; w) = fv; w; 1=(v2 + w2)g, v; w 2
R2 n f(0; 0)g ¨ à¨¬ ­®¢ã ¬¥âà¨ªã g ­  M , ¨­¤ãæ¨à®¢ ­­ãî ¥¢ª«¨¤®¢®© ¬¥âà¨ª®© ¯à®áâà ­áâ¢ 
R3. �®«®¦¨¬ F � 0 ¨ u(v; w) = 1=2(v2 + w2)2. �  ¯à®áâà ­áâ¢¥ E = M � G âà¨¢¨ «ì­®£®
à áá«®¥­¨ï � : E ! M ®¯à¥¤¥«¥­ë ¯«®áª ï G-á¢ï§­®áâì H á ä®à¬®© á¢ï§­®áâ¨ ! ¨ à¨¬ ­®¢ 
¬¥âà¨ª  g ¢¨¤  (1). �§ ¯®«­®âë ¯®¢¥àå­®áâ¨ (M; g) ¢ëâ¥ª ¥â ¯®«­®â  ¬­®£®®¡à §¨ï (E; g). �à¨
íâ®¬ L � 0 ¨ f(v; w) = v2 + w2. �«ï â®çª¨ p 2 M á ª®®à¤¨­ â ¬¨ (v; w) ¨ ¢¥ªâ®à  X 2 TpM á
ª®®à¤¨­ â ¬¨ X1; X2 ¢ ¡ §¨á¥ @r=@v, @r=@w ¨¬¥îâ ¬¥áâ® à ¢¥­áâ¢ 

c11 = �1� 16(v + w)2

(v2 + w2)2((v2 + w2)3 + 4)
; c12 = 0;

c22 = �2(X1v �X2w)2 � 24(X1v +X2w)2

(v2 + w2)3((v2 + w2)3 + 4)
:

�«¥¤®¢ â¥«ì­®, detC > 0, c11 < 0 ¨ ¯® â¥®à¥¬¥ 1 ªà¨¢¨§­ë �¨çç¨ ¯®«­®£® à¨¬ ­®¢  ¬­®£®®¡à -
§¨ï (E; g) ®âà¨æ â¥«ì­ë ¢® ¢á¥å â®çª å ¨ ¯® ¢á¥¬ ­ ¯à ¢«¥­¨ï¬.
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