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ACMMnTOTMHHI B^ACTMBOCTI M O^y^H  

XAPAKTEPMCTMHHOI O y H K ^ I  BHnA^KOBOI 

BE^MHMHM 3 HE3A^E^HMMM  

ABIHKOBHMH ^MOPAMM

O.n.MaKapnyK
B paGoTe HaHgeHbi HeoGxogHMbie h gocraTOHHbie yonoBHa, npu xoTopbix Be.nHHHHa 

Lw = lim sup \ f w(t) \ ( f  (t) -  xapaKTepHCTHnecKaa $yHK^a /  ) paBHa 1 , gna anynaHHOH ̂ \t\̂ w  ̂ ^
Bê HHHHH /  npegCTaB̂ eHHOH gBOHHHOH gpoGbro c He3aBHcHMbIMH ^H^paMH.

In this paper found necessary and sufficient conditions under which the value 
Lw = lim sup \ f w(t)\ ( f  (t) -  characteristic function of / )  is equal 1 , for the random ̂ \t\̂ w  ̂ ^
variable /  with independent binary digits .

l .B c ry n
Hexaft / k -  nocmgoBHicTB He3 ane^HHx BHnagKOBHx Be^HHHH, aKi 

HaGyBaroTB 3HaneHB 0 , 1  3 HMOBipHocTaMH p0k, p1k BignoBigHO. BunagKOBa

Be^HHHHa /  = ^ ~ r  Ha3HBaeTtca BHnagKOBoro Be^HHHHoro /  3 He3ane^HHMH
k=1 2

gBiHKOBHMH ^$paM H .

3a TeopeMoro ^^ecceHa-BiHTHepa [6 ] BHnagKOBa Be^HHHHa /  Mae h h c th h  

po3 nogm , toG to aGo h h c to  gucKpeTHKH, aGo hhc to  aGco^rorao HenepepBHHH, aGo 

h hc to  cHHry^apHHH. 3a TeopeMoro n .^ eB i [7] po3nogrn i/gucKpeTHHH Togi i 

TmbKH Togi KOHH

n  maxiPok, Pik} > o.
k=1

XapaKTepucTHHHoro ^ y H ^ ie ro  BHnagKOBOl Be^HHHHH £ Ha3HBaeTtca 

KOMn^eKcHO3HanHa ^ y H ^ ia  f £(t) = M (e it£) , ge M (□) -  MaTeMaTHHHe cnogiBaHHa. 

Po3raaHeMO Be^HHHHy Lw = lim sup \ f w(t) \. ̂ \t\̂ w ^

TeopeMa 1.[1]. H k^ o po3nodin eunadKoeoieemuunu £
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1) ducKpemnuu, mo L£ = 1 ;

2) adcoxwmno nenepepenuu, mo L£ = 0  ;

3) cum ym pnuu, mo L£ M ow e nadyeamu doeinbnozo 3HaueHHX 3 eidpi3Ky

[0 ;1] .

B poGoTi [5] ^ u p o  HaBiB npuKnag cuHry^apHoro po 3 nogm y £ , g^a aKoro

l £ = 0 .

npHKnag xapaKTepHcTHHHol' ^ y H ^ ii  cuHry^apHoro po3nogmy £ , g^a aKoro L£ = 1 

HaBegeHO GcceeHOM b [4] .CuHry^apHi po3 nogrnu £ , g^a aKux L£ HaGyBae 

3agaHoro 3HaneHHa 3 Bigpi3Ky [0;1] noGygoBaHi fflB ap^M  [8 ].

B poGoTi [3] noKa3 aHO, rn,o Lw = 0 Togi i TmbKu Togi, ko^h lim p 0k = 1 ̂ k ̂ w 2

noTpiGHO BigMiTHTu, rn,o nuTaHHa 3 Haxog^eHHa HeoGxigHux Ta gocTaTHix 

yMOB piBHocTi Lv = 1 b [3] He nigmManocb.

2.ACHMnTOTHHHi B^aCTHBOCTi MOfly^H XapaKTepHCTHHHOl $yH K rfl 

BHnagKOBOl Be^HHHHH / .

TeopeMa 2. euKonanHX pienocmi Lv = 1 neodxidno i docmamnbo, ^ o 6

lim 2  P0(k + j)P1(k+j) sin2 = 0.k j =1 2

^OBegeHHH.

HeOSxigmcTb.

n ̂ /
no3HanuMO Sn = 2 k  , Togi nocmgoBHicTb BunagKOBux Be^unuH Sn 3

k=1 2

HMOBipHicTro 1 3 GiraeTbca go / ,  Togi Sn 3 GiraeTbca 3 a po3 nogmoM go / .

3a TeopeMoro n .^eB i npo HenepepBHy BignoBigHicTb xapaKTepucTUHHux 

^yHK^ft:

f s n (t) ^  /  (t), (n ^  w)Vt G R.

MaeMo:
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it

f Sn (t) = n  / (t) = n (P0 n+ Pme 2k)
k =1 2k k= 1

f w (t) = li m l l (P0 n + Pme 2k)

0cKi^ bKH \ P0n + P1„e 2 \= ^ 1 -  4P0nP1n sin2 , TO

w
\ f (t) \2 = n (1 -  4  P0 kP1ks in 2  Tk+Ok=1 2

Hexaft Lv = 1, Togi icHye 3pocTarona HeoGMe^eHa nocmgoBHicTb gogaTHux 

Huce^ tn, g^a aKOi lim \ f  (tn) \= 1, Go \ f  ( - t) \=\ f  (t) \ g^a KO^Horo giftcHoro t .n̂ w r r r

TT t t t t
H exan ^  = [log2 -*■], Togi 2n = — nr -  > -m- = n .

n n  log2 ̂ -1 2mn log2 n
2  n 2 n

MaeMo:
w  ̂ w ^

\ / /  (tn) \2 = n (1 -  4  P0 kP1ks in 2  < n (1 -  4  P0 iPi j s in 2  j )  <k=1 2  j=mn 2

w n
(1 -  4  P0(m„ + j ) A(m„+j j=0 2

OcKmbKH lim \ f  (tn) \= 1, TO
n ^ w  ^

w n
Ilm n  (1 -  4P0(m„ + j)A(m + j) sin2 ^  = 1j=0

3BigKu

w n
lims n  ln (1  -  4P0(m„ + j)PKmn + j) sin2 j )  = 0j=0

OcKmbKH ln(z + 1) < z , g^a z e ( - 1; w ), to

P0(m„+j)A(m.+j) s in 2  j  = 0.
j=1

rn,o i noTpiGHO goBecTu.

^OCTaTHiCTb.

3po3yMmo, rn,o icHye 3pocTarona nocmgoBHicTb HaTypanbHux nuce^ 

n  < i 2 <... < nk <... TaKa, rn,o

45



BunycK 73 Cepia: MaTeMaTUHHi HayKU a  HAYKOBI3/UMCKH

w n 1
2  P0(n + i)P1(n + i) sin2—-r < —, Vk e N^^-^0(nk+j ̂ 1(nk+j) 2  j+1 k

OcKmbKH sin2 —  = 4sin2 -n cos2 < 4sin2 -n , Vj e Z+ , TO
2 j 2  j+1 2  j+1 2 j+1 +

w n w n 4
2  P0(nk + j )P1(nk + j) s in 2  ^ 7  < 4 2  P0(nk + j) Pnk + j ) ^  j  < k  > Vk e N  
j=1 2  j=1 2  k

Po3raaHeMO nocmgoBHicTb bk = n2 n k , Togi

nk-1 n 2nk w. n 2nk
\ / /  (bk) \2 = 1 1 (1 -  4  P0 jP1 j sin2 j O n (1 -  4  P0 jP1 j sin2 j ) =

j=1 2  j=nk 2

= 1  (1 -  4 P0(nk + j)P1(nk + j^ m 2 ^ ) .
j=1

BigoMO, ^ o  n  (1+ a t) > 1 + 2  ̂  , npu a j e [ - 1;0 ],Vj e {1, 2 ,...,n}
i=1 i=1

^ ^ a  KO^Horo HaTypanbHoro r MaeMO

r n r n 16
n  (1 -  4 P0(nk + j)P1(nk + j) s in 2  2 ?) > 1 -  2  4 P0(nk + j)P ^  + j) ^  T j > 1 -  Vk e N

OT^e,
OO 1 s'

\ f w (bk ) \2 = n  (1 -  4 P0dk + j)P1(nk + j) s in 2  2 +1 ) > 1 -  j , Vk e N

\ f w (bk ) K  1(k ^ w )

3BigKu Lw = 1 .

BigMiTHMo, rn,o 3 BUKOHaHHa yMOBu TeopeMu He Bun^uBae piBHocTi

lim max{p 0k ; Pu } = 1

Po3raaHeMO nocmgoBHicTb an =
1 , HKMoyfn e N4 , T

-^-, XKtyoJn £ Nn 2

t t  1 + \l 1 -  4a .. .

HexaH P0 n = ^ ^ ~ - , TOgi P0 nPrn = an .

MaeMo
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w n w n 21 1 n 1 w nZ - 2 X""' • 2 ^  ̂X""' 1 2 ^ 1 X""' • 2 ^ r\ /1 \P „ 2 ,P ,,2  ̂sin —— = 2  a, 2 sin —— < >  —-----   sin — -  + — 2 sin —— — 0(l — w)
^0(12+jynt2+j) 2 j+1 — i2+j 2j+1 x{l + j ) 2 2 j+1 4  ■' '̂1 2 j+1

3 iHmoro SoKy, nocmgoBHicTb an He npaMye go 0 npu n — w , TOMy yMOBa 

limmax{ P0k; Plk} = 1 He BHKOHyeTbca.k — w

MaeMO HacTynHHH Ba^nuBun HacmgoK.

TeopeMa 3. f f m  eunadKoeoi eem nunu / 3  He3ane^HUMU deiUKoeuMU 

^$ p a M U  eem nuna Lv

1) dopienwe 0 modi i miRbKU modi, koru

lim P0k = 1k ——w 2

2)naR e^um b eidpi3Ky (0;1) modi i miRbKU modi, koru

—  1 2
lim(P0k - - ) > 0;k—w 2

00 _2 nlim 2  P0(k+j) PKk+j) sin2 j  > 0k—w j_1 2

3) dopienwe 1 modi i miRbKU modi, koru

n
P0(k+ j ) P1(k+j ) sin "

j=1

HGCH^AEHR

lim 2  P0(k+j) PKk+j ) sin2 j  = 0.k—w j _1 2
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