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BAffiAHBI MOMEHTHI OIJIHKH CXEMH MAKCHMYMy

K.C. AKEAUI

YcTaHOBjieHO oGMeacemcTb MOMeHTiB H0pM0BaH0r0 MaKCHMyMy.

The limitedness o f moments o f normalized maximum are established.

Hexaft BHna,a,KOBa BSJiHHHHa b s.l]' 3 c})yHKuieK) po3no,a,ijiy F (x ) ,  E)i 

He3ane»cHi Konii E , z = max <5. .
” \<i<n 1

IIoKnafleMO 

t ( F )  = sup(x : F (x )  < 1),

(p (y ) = in f \ < y < c o , (1)
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(  1  ̂
a = (p(n) = in f x > 1: F ( x ) > 1 —

n V n )

^ani SygeMo BBa^aTH, rn,o F  (x ) HenepepBHa, 3pocTarona ^ y H ^ ia  i 

t (  F ) = . EygeMO no3HanaTH nepe3

x+ = m ax(x ,0 ), x_ = max(- x ,0 ).

^eM a 1. HexaH x > 0, y > 0. Togi npu q > 1

x -  y < xq -  y q (3)

ffoeedennn neMU 1. ^ochtb po3ra^HyTH BHnagoK q > 1. HexaH y > x > 0.

0 < z < z = — < 1. ^cho, rn,o HepiBHiCTb (3 ) eKBiBaneHTHa TaKiH
y

noKnageMO

Togi MaTHMeMO

1 -  z|q < 1 -  zq

f  (z) = 1 -  ẑ  -  (1 -  z )q, 0 < z < 1

0, z = —, 
2

f ' ( z) = - qzq-1 + q(1 -  z) q-1 =q-1 _ > 0, 0 < z < —,
2

< 0, — < z < 1.
2

(4)

TaKHM hhhom ^ y H ^ ia  f  (z) 3pocrae Ha iHTepBani ^0,1| i cnagae Ha (j“ ,1|. 

OKpiM Toro f  (0) = f  (1) = 0 . 3BigcH 3po3yMmo, ^ o  f  (z) > 0 npu z e (0,1), toS to  

HepiBHiCTb (4 ) ycTaHoB^eHa. □
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^eM a 2. Hexaft % BHnagKoBa Be^HHHHa 3 ^yH ^ iero  po3nogmy F (x) ,  (%i ) 

He3ane^m Konii %. nocmgoBHicTb an BH3HaneHa piBHiCTro (2), zn = max %i . ^Krn,o
1<i<n

BHKOHyroTbCa yMOBH

+J
C xqdF(x)

3xn, 1 < xn < j  : I ---------- ..— < j  , (5)
J 1 -  F ( (x q -  x0q )17q) W

+J
Ve >0: f dF(x) < j  (6 )

J1 -  F  (x -  e)

To

E  SUP|Zn -  an|q < J  . (7)
n>1

ffoeedennn neMU 2. 1-h kpok. BunagoK q = 1. OneBHgHo, rn,o Maft^e

HaneBHe

SUP| Zn -  an\ < maX I SUP( Z n -  an ) + , SUP(an -  Zn ) +n>1 V n>1 n>1

TaKHM HHHOM goCHTb yCTaHOBHTH o^HKH

E sup( Zn -  an ) + < J  (8)
n>1

E SUP(an -  Zn ) + < J  . (9)n>1

CnonaTKy po3ra^HeMo o^HKy (8). 3a O3HaneHH^M an He cnagHa 

noc^igoBHicTb. Togi 3po3yMi.ro, rn,o Maft^e HaneBHe

SUP(Zn -  an ) + < SUP(%n -  an ) +n>1 n>1

i (8) 6yge BHn^HBaTH i3 HepiBHocTi

E  SUP(%n -  an ) + < J  .n>1

3BigcH acho, rn,o gocHTb noKa3aTH oSMe^emcTb iHTerpany

J p f  SUP(%n -  an ) > XV  < J  ( 10)n n1 \ n>1

(gHB. 1, c.198).

O ^ hhmo 3Bepxy nigiHTerpanbHHH BHpa3 b (10)
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n>1P I SUP(%n -  an ) > X | < Z  P (%n > X + an ) = S  (1 -  F(X + an )) .

HaragaeMo, rn,o an = cp(n), n > 1, ge cp(n) BH3HaneHa b piBHocTi (1), i

1- F (x + an) < |(1 -  F (x + ^ (y )))dy •

TaKHM hhhom

J J f  J "N J

S (1 -  F ( x + a n)) < I (1 -  F (x+ <?(y )))d y  = I  I dF(z) dy  = I
0 0 Vx+<p(y) J x+1n>1

f  1 ^
1-F ( z-x )

d F  (z) < j  -
x+1

dF (z)
-  F  (z -  x)

V J

OcTaHHa yMoBa Ta o^HKa (5 ) go3Bo.naroTb o^ hhth iffrerpan (10)

J I J  jj— 1 z' \  \ J  z—1 -t J
11 I dF(z) )dx = I dF(z) I ---------- dx < C [ 
■HA 1 - F (z  -  x) J J •! 1 - F (z  -  x)--------hJ 2 1 1 -  F (z  -  x)

zdF ( z )
-  F  (z - . )

■ < j  .

T oSto HepiBHicTb (8 ) ycTaHoB^em. noKa^eMo cnpaBeg^HBicTb o^ hkh (9).

^ k BigoMo ([2 ]), npu BHKoHaHHi yMoBH (6)

lim(zn - an) = 0 M.H.

ToMy Vx > 0

n>1
SUP(an -  zn ) > 4  < U {an -  zn > x, an+1 -  zn+1 < X} ,

a BpaxoByronH, rn,o an mohotohho 3pocTarona nocmgoBHicTb, oTpHMaeMo

n>1P ( SUP(an -  zn ) > x I < S P (zn < an -  x> £n+1 > an+1 -  x) < S  Fn (<X« -  x)(1 -  F (a n -  x)) - (11)

,3,.na ^ o r o ,  TaK caMo, aK i y  BHnagKy HepiBHocTi (8 ) nepeBipHMo oSMe^erncTb 

iHTerpany

1 (x0 ) = I P ( SUP(an -  zn ) > x )dx.

npu geaKoMy x0 , 1 < x0 < j  .

1 (x0) < I S F "(a , -  x)(1 -  F (a,, -  x))
n>1

dx = S  I F n(an -  x)(1 - F (a n -  x))dx
n>1 x„

S I F ’ (y )(1 - F (y))dy = I
n>1 -J -J

S F n (y )(1 -  F  (y ))

(12)
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ge

m =
1

1 -  F  (x0 + y )

HepiBHicTb an -x0 > y b cn̂y piBHocTi 1 -1 = F(an) eKBiBaneHTHa TaKift
1

1 - F ( x 0 + y)
BnSepeMo y0 TaKe, rn,o 0 < F (y0) < 1. Togi

y0 y0 1 -  F (y) 1 JISF n(y)(1 -  F(y))dy < I dy < [|y|dF(y) < j .-»>» -1 -  F (y 0) 1 -  F (y 0)J- (13)

I S f " ( y ) ( 1  -  F ( y ) ) dy  = I ( F ( y ) ) " + ‘dy  < I ( F ( y ) ) ' - F(x* + •y)dy.
y0 n>m y0 y0

noKnageMo F  ( y ) = 1 -  F  ( y ) .  CKopncTaBmncb e^eMeHTapHHMH o^HKaMH

(14)

1 1
(1 -  x ) x < exp (-1 ) Ta exp (- x ) < — , x > 0.

x

3anHineMQ ocTaHHin iHTerpan b (14) TaK

1-F (y)

y0
(1 -  F  ( y ) ) F

V /

1 -  F  ( t )

F (t -  x0)
d t . (15)

g e t0 = x0 + ^0.

3annmaeTbca noMiTHTH, rn,o iHTerpan b yMoBi (5 ) npn q = 1 Mo^Ha 3o6pa3HTH y

TaKoMy BHraagi:

y d F ( y ) y (1 -  F ( y ) )
J + ?  1 -  F (  y ) dy +(■
y 0 y01 -  F  ( y  -  y 0) y0

y (1 -  F  ( y ) )
(1 -  F  ( y  -  y0))-

dF  ( y  -  y 0 ) 

(16)

^ cho, rn,o nepmuH gogaHoK cnpaBa oSMe^eHHH, a gpyraft eKBiBaneHTHHH 

iHTerpany (15).

TaKHM hhhom ycTaHoB^eHo, rn,o oSMe^emcTb iHTerpany (5 ) gocraTHa g^a 

cnpaBeg^HBocTi o^hkh  (9 ) npn q = 1.

j j j

i-F (x0+y)j j j

j j
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2-h kpok. Hexaft q > 1. npnnycTHMo cnonaTKy, rn,o V k  > 1, %k > 0 Maft^e 

HaneBHe. 3a HeMoro 1

SUP|Z n -  a }"  < SUP zl  -  . ( 17)

noKnageMo

n n |n>1 n>1

1
%* = %qk, a* = , z* = max %*, F •(x) = P ( %k < x) = F (xq).1<k <n

13 HaBegeHHx BHrn,e MipKyBaHb (1-h KpoK, q = 1) MaeMo

n>1

7—r * * t-t
E  SUp zn -  an = E  SUp

n>1
z 9 -  a 9n n < j

aKrn,o npu geaKoMy y 0 > 0

I ydF  "( y ) = "f ydF  ( y ;/q) = I  t qdF ( t) ^  (18)

yJ 1 -  F *(y  -  y , )  yJ 1 -  F ( ( y  -  y , )1'q) { 1 -  F ( ( t q -  tq0)17q) ' ̂ '

ge t0 = y!,7 q. 3Bigcn Ta o^ hok (5 ) Ta (17) HeraHHo BHnnHBae (9).

Hexaft Tenep %k goBmbHi BHnagKoBi Be^HHHHH b yMoBax TeopeMH. I3

BigoMHx e^eMeHTapHHx HepiBHocTen oTpHMaeMo

SUp| Z  n -  a n\ = SUp|( z  n ) + -  ( Z  n ) - -  a  nf < 2 ̂  V SUp|( z, ) + -  a  nf  + SUp|( z, ) - f  J . (19)n>1 n>1 V n>1 n>1 J

3po3yMmo, rn,o

( z n ) + = maX (%k ) + (20)1<k <n

a

( z, ) - <  (21)

I3 o3HaneHHa an acHo, rn,o npn nepexogi Big b. b. (%n) go b.b. ((%n) + )

nocmgoBHicTb an He 3MiHroeTbca. ToMy i3 HaBegeHoro BHrn,e Ta (20)-(21)

ogep^HMo

E  SUp|( Zn ) -|q < J  , E  SUp|( Zn ) + -  a J\ < J  .
n>1 n>1

^  o^hkh  pa3oM 3 HepiBHicTro (19) i 3aBepmyroTb goBegeHHa ^eMH 2. □
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