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� ¡®«ìè¨­áâ¢¥ à ¡®â, ¯®á¢ïé¥­­ëå ¬¥â®¤ ¬ áã¬¬¨à®¢ ­¨ï à áá¬ âà¨¢ «¨áì ç áâ­ë¥

¬¥â®¤ë. �â¨¬ ¨áá«¥¤®¢ ­¨ï¬ ¯à¨¤ ¥âáï ­¥ª®â®àë© á¨áâ¥¬ â¨§¨à®¢ ­­ë© å à ªâ¥à.

� áá¬®âà¥­ ª« áá à¥£ã«ïà­ëå ¬¥â®¤®¢ áã¬¬¨à®¢ ­¨ï, á®¤¥à¦ é¨© â ª¨¥ ¬¥â®¤ë ª ª

�¡¥«ï, �¥§ à®, �®à¥«ï, �©«¥à , áª®«ì§ïé¨å áã¬¬ ¨ ¤à. �«ï ¢§¢¥è¥­­ëå áã¬¬ á ¢¥á ¬¨

¨§ íâ®£® ª« áá  ¯®«ãç¥­ë ®æ¥­ª¨ ¢ § ª®­ å ¡®«ìè¨å ç¨á¥« ¢ ¢¨¤¥ áå®¤¨¬®áâ¨ ¨­â¥£à «®¢

®â ¢¥à®ïâ­®áâ¥© ¡®«ìè¨å ãª«®­¥­¨©. �áâ ­®¢«¥­   á¨¬¯â®â¨ª  ¯® ¬ «®¬ã ¯ à ¬¥âàã

íâ¨å ¨­â¥£à «®¢.

� ¡®«ìè¨­áâ¢¥ à ¡®â, ¯®á¢ïé¥­­ëå ¬¥â®¤ ¬ áã¬¬¨à®¢ ­¨ï (=¬. á.) à á-

á¬ âà¨¢ «¨áì ç áâ­ë¥ ¬¥â®¤ë. � ¤ ­­®© à ¡®â¥ ¯®¯ëâ ¥¬áï ¯à¨¤ âì íâ¨¬

¨áá«¥¤®¢ ­¨ï¬ ­¥ª®â®àë© á¨áâ¥¬ â¨§¨à®¢ ­­ë© å à ªâ¥à. �¨¦¥ à áá¬®âà¥­

ª« áá à¥£ã«ïà­ëå ¬¥â®¤®¢ áã¬¬¨à®¢ ­¨ï, á®¤¥à¦ é¨© â ª¨¥ ¬¥â®¤ë, ª ª �¡¥-

«ï, �¥§ à®, �®à¥«ï, �©«¥à , áª®«ì§ïé¨å áã¬¬ ¨ ¤à. �«ï ¢§¢¥è¥­­ëå áã¬¬ á

¢¥á ¬¨ ¨§ íâ®£® ª« áá  ¯®«ãç¥­ë ®æ¥­ª¨ ¢ § ª®­ å ¡®«ìè¨å ç¨á¥« ¢ ¢¨¤¥ áå®-

¤¨¬®áâ¨ ¨­â¥£à «®¢ ®â ¢¥à®ïâ­®áâ¥© ¡®«ìè¨å ãª«®­¥­¨©. �áâ ­®¢«¥­   á¨¬¯-

â®â¨ª  ¯® ¬ «®¬ã ¯ à ¬¥âàã íâ¨å ¨­â¥£à «®¢.

�ãáâì 0 < � � 1. �¯à¥¤¥«¨¬ ª« áá äã­ªæ¨© (¨«¨ ¢ á«ãç ¥ ¤¨áªà¥â­®£®

¯ à ¬¥âà  | ª« áá ¬ âà¨æ ck(n)), § ¤ îé¨© à¥£ã«ïà­ë¥ ¬. á.:

D� = f0 � ck(�) � 1; k = 1; 2; : : : ; � > 0;

sup
k

ck(�) � b1�
�� ¯à¨ �!1;

1X
k=1

ck(�)! 1 ¯à¨ �!1;

B
2(�) =

1X
k=1

c
2
k(�) � b

2
2�
�� ¯à¨ �!1g:

�¥£ª® ¯à®¢¥à¨âì, çâ® í«¥¬¥­â ¬¨ D1 ï¢«ïîâáï ¬. á. �¥§ à® ¯®àï¤ª  r �
1 (C; r), �¡¥«ï (A). �­®¦¥áâ¢ã D1=2 ¯à¨­ ¤«¥¦ â ¬¥â®¤ë �©«¥à  ¯®àï¤ª 

q > 0 (E; q), �®à¥«ï (B) ¨ ¤à.

c
 2000 �®¥¢ �. �
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�ãáâìX1, X2; : : : | ¯®á«¥¤®¢ â¥«ì­®áâì ­¥§ ¢¨á¨¬ëå ®¤¨­ ª®¢® à á¯à¥¤¥-

«¥­­ëå á«ãç ©­ëå ¢¥«¨ç¨­ (­. ®. à. á. ¢.). �¡®¡é ï ª« áá¨ç¥áªãî ¯®áâ ­®¢ªã

§ ¤ ç¨ ® § ª®­¥ ¡®«ìè¨å ç¨á¥«, à áá¬®âà¨¬ ¢§¢¥è¥­­ë¥ áà¥¤­¨¥

S(�) =

1X
k=1

ck(�)Xk (S(n) =

1X
k=1

ck(n)Xk)

¨ ¢ëïá­¨¬ ãá«®¢¨ï áå®¤¨¬®áâ¨ ¨­â¥£à « 

�("; q; t) =

1Z
1

�
�qt���1

P (jS(�)j � "�
�(q�1)) d�;

  ¢ á«ãç ¥ ¤¨áªà¥â­®£® ¯ à ¬¥âà  | àï¤ 
P1

n=1 n
�qt���1

P (jS(n)j � "n
�(q�1)).

�å®¤¨¬®áâì íâ®£® ¨­â¥£à «  âà ªâã¥âáï ª ª ¨­ä®à¬ æ¨ï ® áª®à®áâ¨ áå®-

¤¨¬®áâ¨ ¢ § ª®­¥ ¡®«ìè¨å ç¨á¥« ¤«ï ¬¥â®¤  áã¬¬¨à®¢ ­¨ï fck(�)g.
�«ï ck(�) 2 D� ¢¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥ á«¥¤ãîé¨© ­ ¡®à ¨­¤¥ªá®¢ ¯® áâ¥-

¯¥­¨ ã¡ë¢ ­¨ï ck(�) ¯® �:

I = fk : ck(�) = O(���) ¯à¨ �!1g:

�¥à¥§ c, ¨­®£¤  á ¨­¤¥ªá ¬¨, ¡ã¤¥¬ ®¡®§­ ç âì ¯®«®¦¨â¥«ì­ë¥ ¯®áâ®ï­-

­ë¥.

�¥®à¥¬  1. �ãáâì X1; X2; : : : ¯®á«¥¤®¢ â¥«ì­®áâì ­. ®. à. á. ¢., qt > 1;

q >
1
2
, ck(�) 2 D�. �à®¬¥ â®£®, ¯ãáâì ¯à¨ �!1

X
k

c
t
k(�) = O

�
�
�(1�t)

�
(0 < t < 1): (1)

�«ï áå®¤¨¬®áâ¨ �("; q; t) ¯à¨ «î¡®¬ " > 0 ¤®áâ â®ç­®, çâ®¡ë EjX1jt < 1 ¨

EX1 = 0 ¢ á«ãç ¥ t � 1:

�â¨ ãá«®¢¨ï ­¥®¡å®¤¨¬ë, ¥á«¨ ¯à¨ �!1

card (I) = O(��): (2)

C � ä¨ªá¨àã¥¬ § ¢¨á¨¬®áâì �("; q; t) ®â � ¢ ¢¨¤¥ ­¨¦­¥£® ¨­¤¥ªá 

��("; q; t): �®¤áâ ­®¢ª®© � = y
� ¢ëà ¦¥­¨¥ �1("; q; t) ¯¥à¥¢®¤¨âáï ¢ ��("; q; t):

�®®â¢¥âáâ¢ãîé¨© ¢¨¤ ¯à¨®¡à¥â îâ ¨ ãá«®¢¨ï (1) ¨ (2). �«¥¤®¢ â¥«ì­®, ¤®ª -

§ â¥«ìáâ¢® â¥®à¥¬ë 1 ¤®áâ â®ç­® ¯à®¢¥áâ¨ ¤«ï á«ãç ï ck(�) 2 D1:
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�®áâ â®ç­®áâì. �ãáâì EjX1jt < 1; 0 < t < 1: �®á¯®«ì§ã¥¬áï  ­ «®£ ¬¨

­¥à ¢¥­áâ¢ � £ ¥¢  | �ãª  [2]. �®£¤  ¤«ï «î¡®£® 
 > 0

�1("; q; t) =

1Z
1

�
qt�2

P

���S(�)�� � "�
q�1
�
d�

�
1Z
1

�
qt�2

X
k

P

�
ck(�)

��Xk

�� � "
�
q�1
�
d� (3)

+
�
e"
�t


1�t

EjX1jt
�1=
 1Z

1

�
qt�2�(q�1)t=


"X
k

c
t
k(�)

#1=

d� = A1 + A2:

� ª ª ª ­ á ¨­â¥à¥áã¥â â®«ìª® áå®¤¨¬®áâì ¨­â¥£à «®¢, â® ¯à¨ ¨å ®æ¥­ª¥

¡ã¤¥¬ ¯®«ì§®¢ âìáï  á¨¬¯â®â¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨ ck(�) ¯à¨ �!1. �®«ãç î-

é¨¥áï ¯à¨ íâ®¬ ¨­â¥£à «ë, áå®¤ïâáï ¨ à áå®¤ïâáï ®¤­®¢à¥¬¥­­® á ¨áå®¤­ë¬¨.

�à¥®¡à §ã¥¬ A1:

A1 =

1Z
1

�
qt�2

1X
k=1

1X
i=k

P

�
"
�

q�1

ci(�)
� jXkj < "
�

q�1

ci+1(�)

�
d�

=

1Z
1

�
qt�2

1X
i=1

iX
k=1

P

�
"
�

q�1

ci(�)
� jXkj < "
�

q�1

ci+1(�)

�
d�

�
1Z
1

�
qt�2

1X
i=1

i

Z
L

dP (jX1j � y) d�;

(4)

£¤¥ L =
�
"
�q�1

ci(�)
� y <

"
�q�1

ci+1(�)

�
:

�ç¥¢¨¤­®, L ­¥ ¯ãáâ®, ¥á«¨ ci(�) > ci+1(�). �ãáâì fc0k(�)g � fck(�)g ã¡ë-
¢ îé ï ¯®á«¥¤®¢ â¥«ì­®áâì ¯à¨ ä¨ªá¨à®¢ ­­ëå �. �®áª®«ìªã

2nP
k=n

c
0
k(�) ! 0

¯à¨ n!1 ¨ ¯à¨ íâ®¬
2nP
k=n

c
0
k(�) > nc

0
2n(�); â® c

0
i(�) = o(1

i
) ¯à¨ i!1. �«¥¤®-
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¢ â¥«ì­®, ¨§ (4) ¨¬¥¥¬

A1 � 1

"


1Z
1

�
q(t�1)�1

1X
i=1

Z
L

ydP (jX1j � y) d�

� 1

"


1Z
1

�
q(t�1)�1

Z
y�"
�q=b1

ydP (jX1j � y) d�

� b1

("
)2

1Z
1

�
q(t�2)�1

Z
y�"
�q=b1

y
2
dP (jX1j � y)d�

= c

1Z
"
=b1

y
2

(yb1=("
))
1=qZ

1

�
q(t�2)�1

d�dP (jX1j � y) � cEjX1jt:

(5)

�¥à¥©¤¥¬ ª ®æ¥­ª¥ A2. �® ãá«®¢¨î (1), A2 áå®¤¨âáï ®¤­®¢à¥¬¥­­® á ¨­-

â¥£à «®¬
1Z
1

�
qt�2�(qt�1)=


d�:

�¥£ª® § ¬¥â¨âì, çâ® ¯à¨ 
 < 1

A2 <1: (6)

� á¨«ã ¯à®¨§¢®«ì­®áâ¨ 
 < 1 ¨§ (3), (5) ¨ (6), ¯®«ãç ¥¬ ¤®ª § â¥«ìáâ¢® ¤®áâ -

â®ç­®áâ¨ ¤«ï 0 < t < 1.

�à¨ ¤®ª § â¥«ìáâ¢¥ ¤®áâ â®ç­®áâ¨ ¤«ï ®áâ «ì­ëå §­ ç¥­¨© ¯ à ¬¥âà  t

á«¥¤ã¥â ¢®á¯®«ì§®¢ âìáï á®®â¢¥âáâ¢ãîé¨¬¨ ¢ à¨ ­â ¬¨ ­¥à ¢¥­áâ¢ � £ ¥¢  |

�ãª .

�¥®¡å®¤¨¬®áâì. � ¬ ¯®­ ¤®¡¨âáï

�¥¬¬  [7]. �á«¨ fXng ¯®á«¥¤®¢ â¥«ì­®áâì á¨¬¬¥âà¨ç­ëå ­¥§ ¢¨á¨¬ëå

á. ¢., â® ¯à¨ 0 � jakj � dk; k = 1; 2; : : : ; n; ¤«ï «î¡®£® " > 0

P

 ����
nX

k=1

akXk

���� � "

!
� 2P

 ����
nX

k=1

dkXk

���� � "

!
:
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�¡®§­ ç¨¬ ç¥à¥§ eXn | á¨¬¬¥âà¨§®¢ ­­ë¥ á. ¢. eSn =
nP

k=1

eXk;
eS(�) =P

k

ck(�) eXk. �® ­¥à ¢¥­áâ¢ ¬ á¨¬¬¥âà¨§ æ¨¨

e�("; q; t) =
1Z
1

�
qt�2

P

�
jeS(�)j � "�

q�1
�
d� <1:

�à¨¬¥­¨¢ «¥¬¬ã á

dk = ck(�) ¨ ak =

(
ck(�); k 2 I;

0; k 2 I;

¯®«ãç¨¬

e�("; q; t) � 1

2

1Z
1

�
qt�2

P

 ����X
k2I

ck(�) eXk

���� � "�
q�1

!
d�:

�«¥¤®¢ â¥«ì­®, áå®¤¨âáï ¨­â¥£à «

A =

1Z
1

�
qt�2

P

 ����X
k2I

eXk

���� � c"�
q

!
d�:

� ãç¥â®¬ ãá«®¢¨ï (2) ¡ã¤¥¬ ¨¬¥âì

A =

1X
n=1

n+1Z
n

�
qt�2

P

��� eS[�]�� � c"�
q
�
d�

�
1X
n=1

n
qt�2

P

 ��eSn�� � n
q

�
c"

�
1 +

1

n

�q�!

�
1X
n=1

n
qt�2

P

���eSn�� � "1n
q
�
;

£¤¥ "1 = 2qc":

�âáî¤  ¯® ¨§¢¥áâ­®© â¥®à¥¬¥ � ã¬  | � æ  [5] á«¥¤ã¥â E
�� eX1

��t <1.

�®£« á­® á«¥¤áâ¢¨î ¨§ ­¥à ¢¥­áâ¢ á¨¬¬¥âà¨§ æ¨¨ ¯®«ãç ¥¬ E

��X1

��t < 1.

�¥®à¥¬  1 ¤®ª § ­ . B
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�á«¨ ¢¬¥áâ® fck(�)g ¢§ïâì ¬¥â®¤ áà¥¤­¨å  à¨ä¬¥â¨ç¥áª¨å (C; 1), â® ¨§

â¥®à¥¬ë 1 ¯®«ãç ¥¬ â¥®à¥¬ã � ã¬  | � æ  ¨§ [5]. �¥®à¥¬  1 ¤«ï ¬. á. (A)

¡ë«  ¤®ª § ­  ¢ [4] ¤«ï q = 1, t = 2.

�¥¯¥àì à áá¬®âà¨¬  á¨¬¯â®â¨ªã �("; q; t) ¯à¨ " ! 0. �ç¥¢¨¤­®, ¤«ï ¬. á.

¨§ D� ¢ë¯®«­¥­  ­ «®£ ãá«®¢¨ï �¨­¤¥¡¥à£ :

1

B2(�)

1X
k=1

c
2
k(�)

Z
jyj�" B(�)

ck(�)

y
2
dP (Xk � y)! 0 ¯à¨ �!1:

� ª¨¬ ®¡à §®¬, á¯à ¢¥¤«¨¢  æ¥­âà «ì­ ï ¯à¥¤¥«ì­ ï â¥®à¥¬  (æ. ¯. â.) ¤«ï

S(�). �¥£ª® ãáâ ­ ¢«¨¢ ¥âáï ®æ¥­ª ,  ­ «®£¨ç­ ï ¨§¢¥áâ­®© ®æ¥­ª¥ �. �¨ªï-

«¨á  ¨§ [1].

�á«¨ EX1 = 0, EX2
1 = 1, â®

jP (S(�) � xB(�))� �(x)j � c

�(�; x) sup
k

ck(�)

(1 + jxj)3B(�) ; (7)

£¤¥

�(�; x) �
Z

juj� (1+jxj)B(�)

sup

k

ck(�)

juj3dP (X1 � u)+ (1+ jxj)B(�)
Z

juj� (1+jxj)B(�)

sup

k

ck(�)

u
2
dP (X1 � u):

�¡®§­ ç¨¬ �l =
�(l�1=2)
(l�1)

p
�
, qt��
2q�� = s, £¤¥ �(z) | £ ¬¬ -äã­ªæ¨ï.

�¥®à¥¬  2. �ãáâì EX1 = 0, EX2
1 = 1. �®£¤  á¯à ¢¥¤«¨¢ë á®®â­®è¥­¨ï:

 ) lim
"#0

�("; 1; 1)

ln1
"

= 2
�
;

¡) lim
"#0

"
2s
�("; q; t) =

(
p
2b2)

2s

�(2q�1) �s+1 ¯à¨ EjX1jt <1.

C �¢¨¤ã áå®¦¥áâ¨ à ááã¦¤¥­¨©, ®£à ­¨ç¨¬áï ¤®ª ¦§ â¥«ìáâ¢®¬ ¯ã­ªâ  ).

�à¥¤áâ ¢¨¬ �("; 1; 1) ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ¨­â¥£à «®¢

�("; 1; 1) =

1Z
1

1

�

�
P (jS(�)j � ")� 2�

�
��

1=�

b2

"

��
d�

+

1Z
1

1

�
�

�
��

1=�

b2

"

�
d� = �1 + �2:

(8)
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�®ª ¦¥¬, çâ®

lim
"#0

�1

ln1
"

= 0: (9)

�ë¡¥à¥¬ n0(") > 0 â ª, çâ®¡ë n0(")!1,
n0(")

ln 1
"

! 0 ¯à¨ "! 0. �®£¤ 

�1 =

Z
1��<expn0(")

+

Z
��exp n0(")

= �
0
1 + �

00
2 : (10)

�ç¥¢¨¤­®, çâ®

�
0
1 � 2

Z
1��<exp n0(")

1

�
d� = 2n0("):

�«¥¤®¢ â¥«ì­®, ¯à¨ "! 0 ¢ë¯®«­ï¥âáï

�
0
1

ln1
"

! 0: (11)

� áá¬®âà¨¬ �
00
1 ¨ à §®¡ê¥¬ ¥£® ­  ¤¢  ¨­â¥£à «  ¯® ®¡« áâï¬ (expn0("); "

�2=�)
¨ ("�2=�;1):

�
00
1 =

Z
expn0(")���"�2=�

+

Z
"�2=���

= �11 + �12: (12)

�¡®§­ ç¨¬ �(�) = supx jP (S(�) � xB(�))� �(x)j :�® æ. ¯. â. ¤«ï S(�), �(�)!
0 ¯à¨ �!1. �®íâ®¬ã

lim
"!0

sup
expn0(")���"�2=�

�(�) = 0:

� ãç¥â®¬ íâ®£®, «¥£ª® ¯®«ãç ¥¬ á«¥¤ãîéãî ®æ¥­ªã:

�11 � sup
expn0(")���"�2=�

�(�)

"�2=�Z
expn0(")

d�

�

= sup
expn0(")���"�2=�

�(�)

�
2

�
ln
1

"
� n0(")

�
:

�«¥¤®¢ â¥«ì­®, ¯à¨ " # 0
�11

ln1
"

! 0: (13)
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�«ï ®æ¥­ª¨ �12 ¢®á¯®«ì§ã¥¬áï ­¥à ¢¥­áâ¢®¬ � £ ¥¢  | �ãª  á® ¢â®àë¬ ¬®-

¬¥­â®¬. �à¨ íâ®¬, ¤«ï «î¡®£® 
 > 0 ¯®«ãç¨¬

�12 �
Z

��"�2=�

1

�

X
k

P (ck(�)jX1j � "
) d�

+ c"
�1=


Z
��"�2=�

1

�

"X
k

c
2
k(�)

# 1
2


d�

+ 2

Z
��"�2=�

1

�
�

�
�"�

�=2

b2

�
d� = 
1 + 
2 +
3: (14)

�®«ì§ãïáì â¥¬¨ ¦¥ ¯à¨¥¬ ¬¨, çâ® ¨ ¯à¨ ¤®ª § â¥«ìáâ¢¥ ¤®áâ â®ç­®áâ¨ â¥®à¥¬ë

1, ¢ë¢®¤¨¬


1 �
1

"


Z
��"�2=�

�
�1

Z
b1y�"
��

ydP (jX1j � y)d�

=
1

"


1Z

"�1

b1

y

(b1y=("
))
1=�Z

"�2=�

�
�1
d�dP (jX1j � y)

� c"

1Z

"�1

b1

y

(b1y=("
))
1=�Z

"�2=�

�
��1

d�dP (jX1j � y)

= c

1Z

"�1

b1

y
2
dP (jX1j � y) + c

1

"

1Z

"�1

b1

ydP (jX1j � y)

� c

1Z

"�1

b1

y
2
dP (jX1j � y) :

�âáî¤  á«¥¤ã¥â, çâ®

lim
"#0


1 = 0: (15)

�á¯®«ì§ãï á¢®©áâ¢  ck(�), ¡ã¤¥¬ ¨¬¥âì


2 � c"
� 1



Z
��"�2=�

�
�1� �

2
 d� = c

1Z
1

y
�1� 1

2
 dy <1;
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¯®áª®«ìªã 
 > 0 ¯à®¨§¢®«ì­®. �«¥¤®¢ â¥«ì­®,

lim
"#0


2

ln1
"

= 0: (16)

�ç¥¢¨¤­® ¨ ¤«ï 
3 ¢ë¯®«­¥­® á®®â­®è¥­¨¥

lim
"#0


3

ln1
"

= 0: (17)

�§ (10){(17) á«¥¤ã¥â (9).

� áá¬®âà¨¬ ¨­â¥£à « �2, ª®â®àë© ¯®¤áâ ­®¢ª®©
1
b2
�
�=2

" =
p
x ¯à¨¢®¤¨âáï

ª ¢¨¤ã

�2 = 2

1Z
1

1

�
�

�
��

�=2

b2

"

�
d� =

2

�

1Z
"2=b2

2

1

x
�(�px)dx

=
2

�

p
2�

�"=b2Z
�1

e
� t

2

2

t2Z
"2=b2

2

1

x
dx dt

=
2

�

p
2�

�"=b2Z
�1

e
� t

2

2 lnt2dt+
4

�

p
2�

ln
1

"

�"=b2Z
�1

e
� t

2

2 dt

+
4lnb2

�

p
2�

�"=b2Z
�1

e
� t

2

2 dt � c+
2

�
ln
1

"
(18)

¯à¨ "! 0.

�§ (8), (9) ¨ (18) ¯®«ãç ¥¬ ãâ¢¥à¦¤¥­¨¥ ¯ã­ªâ  a). �¥®à¥¬  2 ¤®ª § ­ . B

�à¨ t = 2 ¨ q = 1 ¤«ï ¬. á. (C; 1) ¨§ ¯ã­ªâ  ¡) â¥®à¥¬ë ¯®«ãç ¥¬ à¥§ã«ìâ â

�¥©¤¨ [6]. �à¨ t � 2 ¨ q = 1 ¤«ï ¬. á. (C; 1) â¥®à¥¬  2 ¤®ª § ­  ¢ [4].

�¯à ¢¥¤«¨¢ à ¢­®¬¥à­ë© (¢ á¬ëá«¥ ¨áå®¤­®£® à á¯à¥¤¥«¥­¨ï) ¢ à¨ ­â â¥-

®à¥¬ë 2.

�ãáâì Ft | ª« áá äã­ªæ¨© à á¯à¥¤¥«¥­¨ï F (x) = P (X � x) ®¡« ¤ îé¨å

á¢®©áâ¢ ¬¨:
1Z

�1

xdF (x) = 0;

1Z
�1

x
2
dF (x) = 1;

lim
a!1

sup
F2F

Z
jxj>a

x
2
dF (x) = 0;

1Z
�1

jxjtdF (x) <1:
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�¡®§­ ç¨¬

�
(F )("; q; t) =

1Z
1

�
�qt���1

PF (jS(�)j � "�
�(q�1))d�;

£¤¥ PF | ¢¥à®ïâ­®áâ­ ï ¬¥à , á®®â¢¥âáâ¢ãîé ï äã­ªæ¨¨ à á¯à¥¤«¥­¨ï F (x).

�¥®à¥¬  3. �ãáâì ck(�) 2 D�. �®£¤  ¢¥à­ë á®®â­®è¥­¨ï

a) lim"#0 supF2F2

��� �(F)(";1;1)
ln 1

"

� 2
�

��� = 0;

¡) lim"#0 supF2Ft

���"2s� (F )("; q; t)� (
p
2b2)

2s

�(2q�1)As+1

��� = 0; t � 2.

� ®â«¨ç¨¥ ®â â¥®à¥¬ë 1, à áá¬®âà¨¬ ªà¨â¥à¨© áå®¤¨¬®áâ¨ ¨­â¥£à «®¢ ¢

â¥à¬¨­ å ¢¥á®¢®© äã­ªæ¨¨ ¨ £à ­¨æë.

�ãáâì ­  [1;1) § ¤ ­ë áâà®£® ¯®«®¦¨â¥«ì­ë¥ ¨ ­¥ã¡ë¢ îé¨¥ äã­ªæ¨¨

f(x) ¨ '(x), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬

f(x)

'2(x)
"; f(x)

'3(x)
# : (19)

�¡®§­ ç¨¬

H(�) = �
�=2

'(�); �(f;H) =

1Z
1

f(�)

�
P (j��S(�)j � b2H(�)) d�;

£¤¥ b2 ¨§ ®¯à¥¤¥«¥­¨ï ª« áá  D�, H
�1(x) | äã­ªæ¨ï ®¡à â­ ï ª H(x).

�¥®à¥¬  4. �ãáâì X1; X2; : : : | ¯®á«¥¤®¢ â¥«ì­®áâì ­. ®. à. á. ¢. �à¥¤-

¯®«®¦¨¬, çâ® ¢ë¯®«­¥­ë ãá«®¢¨ï (19), EX1 = 0; EX2
1 = 1; ck(�) 2 D�, ªà®¬¥

â®£®,

E[H�1(jX1j)]�f(H�1(jX1j))lnH�1(jX1j) <1: (20)

�®£¤  à ¢­®á¨«ì­ë ãá«®¢¨ï

 ) �(f;H) <1;

¡)
1R
1

f(�)

�1��=2H(�) e
�H

2(�)

2�� d� <1:

C � ¯¨è¥¬ �(f;H) ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ¨­â¥£à «®¢:

�(f;H) =

1Z
1

f(�)

�

���P �j��S(�)j � b2H(�)
�� 2�

�� '(�)
����d�
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+2

1Z
1

f(�)

�
�
�� '(�)

�
d� = I1 + I2: (21)

�®á¯®«ì§®¢ ¢è¨áì ­¥à ¢¥­áâ¢®¬ (7), ¢ë¢®¤¨¬

I1 � c

1Z
1

f(�)

�

�
��=2

'3(�)

H(�)Z
0

u
3
dP
�jX1j � u

�
d�

+

1Z
1

f(�)

�

1

'2(�)

1Z
H(�)

u
2
dP
�jX1j � u

�
d� = I

0
1 + I

00
1 : (22)

�¥­ïï ¯®àï¤®ª ¨­â¥£à¨à®¢ ­¨ï, ¯®«ãç¨¬

I
0
1 = c

1Z
H(1)

u
3

1Z
H�1(u)

�
��=2�1 f(�)

'3(�)
d�dP

�jX1j � u
�

� c

1Z
H(1)

u
3 f
�
H
�1(u)

�
'3
�
H�1(u)

� �H�1(u)
���=2

dP
�jX1j � u

�

= c

1Z
H(1)

f
�
H
�1(u)

� �
H
�1(u)

��
dP
�jX1j � u

�

� cEf

�
H
�1�jX1j

��h
H
�1�jX1j

�i�
<1:

(23)

�­ «®£¨ç­® ãáâ ­ ¢«¨¢ îâáï ®æ¥­ª¨

I
00
1 = c

1Z
H(1)

u
2

H�1(u)Z
1

f(�)

�'2(�)
d�dP

�jX1j � u
�

� c

1Z
H(1)

u
2 f
�
H
�1(u)

�
'2
�
H�1(u)

� lnH�1(u)dP
�jX1j � u

�

= c

1Z
H(1)

�
H
�1(u)

��
f
�
H
�1(u)

�
lnH�1(u)dP

�jX1j � u
�
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� cE
�
H
�1�jX1j

���
f

�
H
�1�jX1j

��
lnH�1�jX1j

�
<1: (24)

�«¥¤®¢ â¥«ì­®, ¯à¨ ãá«®¢¨ïå â¥®à¥¬ë ¨§ (22){(24) ¨¬¥¥¬

I1 <1: (25)

� ª ª ª �
�� '(�)

� � 1p
2�'(�)

e
�'

2(�)

2 ¯à¨ �!1, â® ®¤­®¢à¥¬¥­­ ï áå®¤¨-

¬®áâì ¨ à áå®¤¨¬®áâì I2 ¨ ¨­â¥£à «  ¨§ ¯ã­ªâ  ¡) ®ç¥¢¨¤­ .

�âáî¤ , ãç¨âë¢ ï (21) ¨ (25), ¯®«ãç ¥¬ ãâ¢¥à¦¤¥­¨¥ â¥®à¥¬ë. B

� ç áâ­®áâ¨, ¤«ï ¬. á. áà¥¤­¨å  à¨ä¬¥â¨ç¥áª¨å, ¨§ â¥®à¥¬ë 4 ¯®«ãç ¥¬

á®®â¢¥âáâ¢ãîéãî â¥®à¥¬ã ¨§ [4].

� áá¬®âà¨¬ ç áâ­ë© á«ãç ©, ª®£¤  '2(x) = (2+")lnlnx, " > 0, f(x) = '
2(x).

�¥£ª® ¯à®¢¥à¨âì, çâ® ¯à¨ x!1

H
�1(x) �

�
x
2

(2 + ")lnlnx

� 1
�

:

�®£¤  ãá«®¢¨¥ (20) â¥®à¥¬ë 4 ¯à¨­¨¬ ¥â ¢¨¤

EX
2
1 lnjX1j <1: (26)

�¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥ á. ¢.

�" =

1Z
e

lnln�

�
I

n
jS(�)j � b2

p
(2 + ")���lnln�

o
d�:

�§ ¯à¥¤ë¤ãé¥© â¥®à¥¬ë á«¥¤ã¥â, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ (26) E�" < 1 ¯à¨

ª ¦¤®¬ " > 0, ­® ¢ â® ¦¥ ¢à¥¬ï �" à áâ¥â ¯à¨ " ! 0. �®íâ®¬ã ¯à¥¤áâ ¢«ï¥â

¨­â¥à¥á  á¨¬¯â®â¨ª  �" ¯à¨ "! 0.

�¥®à¥¬  5. �ãáâì X1; X2; : : : | ¯®á«¥¤®¢ â¥«ì­®áâì ­. ®. à. á. ¢., EX1 = 0,

EX
2
1 = 1, ¢ë¯®«­¥­® (26). �®£¤  ¯à¨ "! 0

E�" =

p
2

"
p
"
(1 + o(1)):

C �à¥¤áâ ¢¨¬ E�" ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ¨­â¥£à «®¢

E�" =

1Z
e

lnln�

�

h
P

�
jS(�)j � b2

p
(2 + ")���lnln�

�
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�2�(�
p
(2 + ")lnln�)

i
d�

+2

1Z
e

lnln�

�
�(�

p
2 + "lnln�) d� = A(") + 2D("): (27)

�®ª ¦¥¬, çâ® "
p
"A(")! 0 ¯à¨ "! 0: �«ï íâ®£® à §®¡ê¥¬ A(") ­  ¤¢  ¨­â¥£-

à « 

A(") =

exp("�3=4)Z
e

lnln�

�

h
P

�
jS(�)j � b2

p
(2 + ")���lnln�

�

� 2�
�
�
p
(2 + ")lnln�

�i
d�

+

1Z
exp("�3=4)

lnln�

�

h
P

�
jS(�)j � b2

p
(2 + ")���lnln�

�

� 2�
�
�
p
(2 + ")lnln�

�i
d� = A1(") + A2("): (28)

�ç¥¢¨¤­®

A1(") � 2

exp("�3=4)Z
e

lnln�

�
d� � 2"�3=4ln"�3=4:

�âáî¤  á«¥¤ã¥â, çâ® ¯à¨ "! 0

"
3=2

A1(")! 0: (29)

�«ï ®æ¥­ª¨ A2(") ¢®á¯®«ì§ã¥¬áï ­¥à ¢¥­áâ¢®¬ (7):

A2(") � c

1Z
exp("�3=4)

lnln�

�

�
��=2

(lnln�)3=2

H(�)Z
0

u
3
dP (jX1j � u) d�

+c

1Z
exp("�3=4)

lnln�

�

1

lnln�

1Z
H(�)

u
2
dP (jX1j � u) d� = A

0
2 + A

00
2 : (30)

�¥­ïï ¯®àï¤®ª ¨­â¥£à¨à®¢ ­¨ï, ¡ã¤¥¬ ¨¬¥âì

A
0
2 = c

1Z
H(exp "�3=4)

u
3

1Z
H�1(u)

d�

�1+�=2
p
lnln�

dP (jX1j � u):
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� ª ª ª � > 0, â®

A
0
2 � c

1Z
H(exp "�3=4)

u
3p

lnlnH�1(u)

�
H
�1(u)

���=2
dP (jX1j � u):

�á¯®«ì§ãï ®¯à¥¤¥«¥­¨¥ H(�), «¥£ª® ¯®«ãç ¥¬, çâ®

A
0
2 � c

1Z
H(exp "�3=4)

u
2
dP (jX1j � u) � cEjX1j2: (31)

�­ «®£¨ç­® ¤«ï A
00
2 ;

A
00
2 = c

1Z
H(exp "�3=4)

u
2

H�1(u)Z
exp "�3=4

�
�1
d�dP (jX1j � u)

� c

1Z
H(exp "�3=4)

u
2lnH�1(u) dP (jX1j � u):

�®áª®«ìªã H(exp "�3=4) ! 1 ¯à¨ " ! 0, â® ãç¨âë¢ ï  á¨¬¯â®â¨ªã H
�1(�),

¯®«ãç ¥¬

A
00
2 � c

1Z
H(exp "�3=4)

u
2lnu dP (jX1j � u) � cEX

2
1 lnjX1j: (32)

�â ª, ¨§ (30){(32) á«¥¤ã¥â, çâ® ¯à¨ "! 0

"
3=2

A2(")! 0: (33)

�«¥¤®¢ â¥«ì­®, ¨§ (28), (29), (33) ¨¬¥¥¬

"
3=2

A(")! 0 (34)

¯à¨ "! 0:

� ¯®¬®éìî í«¥¬¥­â à­ëå ¯à¥®¡à §®¢ ­¨© ¯®«ãç ¥¬ ¯à¨ "! 0

D(") =
1

"

p
2"

+ o("�3=2):
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�âáî¤ , á ãç¥â®¬ (27) ¨ (34), ¢ëâ¥ª ¥â ãâ¢¥à¦¤¥­¨¥ â¥®à¥¬ë. B
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