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� ¤¢ã¬¥à­®¬ à¨¬ ­®¢®¬ ¯à®áâà ­áâ¢¥ (M 2; g) £ ãáá®¢®© ªà¨¢¨§­ë K 6= 0 ªà¨¢ë¥, £¥®¤¥§¨ç¥-
áª ï ªà¨¢¨§­  ª®â®àëå ã¤®¢«¥â¢®àï¥â ãá«®¢¨î kg = cK, c = const, ï¢«ïîâáï ¨§®¯¥à¨¬¥âà¨ç¥-
áª¨¬¨ íªáâà¥¬ «ï¬¨ ¯®¢®à®â  (���). �à¥®¡à §®¢ ­¨ï ¯à®áâà ­áâ¢  ¨«¨ ¥£® ç áâ¨, ¯¥à¥¢®¤ïé¨¥
£¥®¤¥§¨ç¥áª¨¥ ªà¨¢ë¥ ¢ ���, ­ §¢ ­ë ¯®¢®à®â­ë¬¨. �­ «®£¨ç­®, ¥á«¨ «®ª «ì­®¥ ¨­ä¨­¨â¥§¨-
¬ «ì­®¥ ¯à¥®¡à §®¢ ­¨¥ exh = xh+ "Xh(x) ¯¥à¥¢®¤¨â ª ¦¤ãî £¥®¤¥§¨ç¥áªãî ¢ ªà¨¢ãî, ª®â®à ï
¢ £« ¢­®¬ (®â­®á¨â¥«ì­® ¯ à ¬¥âà  ") ï¢«ï¥âáï ���, â® ®­® ­ §ë¢ ¥âáï ¨­ä¨­¨â¥§¨¬ «ì­ë¬
¯®¢®à®â­ë¬ ¯à¥®¡à §®¢ ­¨¥¬ [1]{[3]. �¥®¤¥§¨ç¥áª¨¥ ¯à¥®¡à §®¢ ­¨ï ï¢«ïîâáï âà¨¢¨ «ì­ë¬¨
¯®¢®à®â­ë¬¨ ¯à¥®¡à §®¢ ­¨ï¬¨.

�ãáâì ¢¥ªâ®à­®¥ ¯®«¥ X ®¯à¥¤¥«ï¥â ¨­ä¨­¨â¥§¨¬ «ì­®¥ ª®­ä®à¬­®¥ ¯à¥®¡à §®¢ ­¨¥, â. ¥.

LXgij = riXj +rjXi = 2'gij : (1)

�â® ¯à¥®¡à §®¢ ­¨¥ ¡ã¤¥â ¯®¢®à®â­ë¬ â®«ìª® ¢ á«ãç ¥, ª®£¤  á®®â¢¥âáâ¢ãîé ï äã­ªæ¨ï ª®­-
ä®à¬­®áâ¨ '(x) ¯®à®¦¤ ¥â á¯¥æ¨ «ì­®¥ ª®­æ¨àªã«ïà­®¥ ª®¢¥ªâ®à­®¥ ¯®«¥ 'i = @i':

rj'i = 'i@j ln jKj+ (C � ')Kgij ; C | const : (2)

�à¨ ' = C ¯à¥®¡à §®¢ ­¨¥ ¡ã¤¥â £®¬®â¥â¨ç¥áª¨¬ ¨, á«¥¤®¢ â¥«ì­®, £¥®¤¥§¨ç¥áª¨¬ (â. ¥. âà¨-
¢¨ «ì­ë¬ ¯®¢®à®â­ë¬ ¯à¥®¡à §®¢ ­¨¥¬). �á«¨ ' ®â«¨ç­  ®â ª®­áâ ­âë, ¯à®áâà ­áâ¢® (M 2; g)
ï¢«ï¥âáï «®ª «ì­® ¨§®¬¥âà¨ç­ë¬ ¯®¢¥àå­®áâ¨ ¢à é¥­¨ï x = r cos v, y = r sin v, z = f(r),

(gij) = diag
�
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�
:

�­â¥£à¨à®¢ ­¨¥ (1), (2) ­  ¯®¢¥àå­®áâ¨ ¢à é¥­¨ï ¤ ¥â
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�
; c1; c2 | ª®­áâ ­âë:

� ç áâ­®áâ¨, ­  ¯á¥¢¤®áä¥à¥ à ¤¨ãá  R, £¤¥ «®ª «ì­® à¥ «¨§ã¥âáï ¯«®áª®áâì �®¡ ç¥¢áª®£®
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�¥ªâ®à­ë¥ ¯®«ï X
1
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R
; 0
�
, X

2

h = (0; 1) ï¢«ïîâáï ¡ §¨á®¬ ®¯¥à â®à®¢ ¤¢ãç«¥­­®© £àã¯¯ë

«®ª «ì­ëå ¯à¥®¡à §®¢ ­¨© ¯á¥¢¤®áä¥àë: ev = v + � , er = Rr

R�rt
. �â¨ ¯à¥®¡à §®¢ ­¨ï ¡ã¤ãâ ¯®¢®-

à®â­ë¬¨. �¥©áâ¢¨â¥«ì­®, ª ª ¡ë«® ¯®ª § ­® ¢ [1], äã­ªæ¨ï ª®­ä®à¬­®áâ¨ e (er) : dl2 = e2 (er)del2
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¢ ®¡é¨å ¯® ®â®¡à ¦¥­¨î ª®®à¤¨­ â å er, ev ¤®«¦­  ¨¬¥âì ¢¨¤
e (er) = �
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df
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! ; A 6= 0; B | const; ¨«¨ e (er) = B
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�¥¯®áà¥¤áâ¢¥­­ ï ¯à®¢¥àª  ¯®ª §ë¢ ¥â, çâ® §¤¥áì ¨¬¥¥â ¬¥áâ® ¯¥à¢ë© á«ãç © ¯à¨ A = �1,
B = t.

�­ «®£¨ç­®, ¨­â¥£à¨à®¢ ­¨¥ ãà ¢­¥­¨© (1), (2) ¢ ¯®«ã¯«®áª®áâ¨ �ã ­ª à¥: x1=x, x2=y>0,
gij = 1

y2
�ij , ¤ ¥â C = 0,
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a0; a1; k0; k1; k; c1 | ª®­áâ ­âë:

B¥ªâ®à­ë¥ ¯®«ï
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ï¢«ïîâáï ¡ §¨á®¬ ®¯¥à â®à®¢ £àã¯¯ë ¯®¢®à®â­®-ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© ¯«®áª®áâ¨ �®-
¡ ç¥¢áª®£® ¢ ¬®¤¥«¨ �ã ­ª à¥. � ª ¨§¢¥áâ­® ([4], á. 33), £àã¯¯  ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨©
�¥¡¨ãá  ez = az+b

cz+d
, z = x + iy, £¤¥ a, b, c, d | ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥, ¨¬¥¥â á«¥¤ãîé¨¥

¡ §¨á­ë¥ ®¯¥à â®àë:

I
1
=

 
1�x2+y2

2�xy

!
; I

2
=

 
�1�x2+y2

2�xy

!
; I

3
=
�
x

y

�
;

I
4
=

 
�xy

1+x2�y2

2

!
; I

5
=

 
�xy

�1+x2�y2

2

!
; I

6
=
�

y

�x
�
:

�¥âàã¤­® ¢¨¤¥âì, çâ®
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� ª¨¬ ®¡à §®¬, ®¯¥à â®àë X
1
, X

2
, X

3
, X

4
, X

5
, X

6
â ª¦¥ ®¡à §ãîâ ¡ §¨á ãª § ­­®© £àã¯¯ë ª®­-

ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© �¥¡¨ãá  ¢ ¯«®áª®áâ¨ �®¡ ç¥¢áª®£®. �âáî¤  ¢ëâ¥ª ¥â

�¥®à¥¬ . �àã¯¯  ¯®¢®à®â­®-ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© ¯«®áª®áâ¨ �®¡ ç¥¢áª®£® á®¢¯ ¤ -

¥â á £àã¯¯®© ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨© �¥¡¨ãá  íâ®© ¯«®áª®áâ¨.

�â¬¥â¨¬, çâ® ®¯¥à â®àë X
4
, X

5
, X

6
®¯à¥¤¥«ïîâ ¤¢¨¦¥­¨¥ ¢ ¯«®áª®áâ¨ �®¡ ç¥¢áª®£® (á«ã-

ç © ¢¥é¥áâ¢¥­­ëå ¯ à ¬¥âà®¢ a, b, c, d). �áâ ¢è¨¥áï ®¯¥à â®àë X
1
, X

2
, X

3
¢ë¤¥«ïîâ £àã¯¯ã

­¥âà¨¢¨ «ì­ëå ¯®¢®à®â­®-ª®­ä®à¬­ëå ¯à¥®¡à §®¢ ­¨©.
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