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Teopema Epnéma-Bunrnepa n pacnpenenenne Ilyaccona

. Hlsyauc* (BY)

Baenenue

B TeopHu YKcen XOPOIIO H3BECTHO clexyromiee yreepxacuue Epnéma-BuntHepa.

TEOPEMA. ITycms f(m) — eewecmeennas adoumueHan yHkyus,
ve(f(m) < u) = [x]""#{m < x, f(m) < u).

Dynkyuu pacnpeoeneHus Vx ( f(m) < u)) cnabo cxooumcs k npedenvroii pyHkyuu pacnpe-
deneHus moz0a u moasko mozoa, eciu paosl
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cxodamcs. B cnyvae 6binonnerusn 3mo2z0 yCaoeus XapaKmepucmu4eckas QyHKYus npedensHozo
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Jloka3aTenbCTBO TEOPEMBI H Pl KOMEHTApHEB MOXHO HaiTH B [1].

Kak BHIOMM, IpeelibHbIi 3aKoH B Teopeme Epaéima—-BuHTHEpa HMeeT XapaKTepHCTHYeC-
Ky!0 GYHKLHIO CIELManbHOTo BUIa. Bo3HMKaeT ecTeCTBEHHBIH BONPOC: KakHe pacnpezene-
HHUS MOTYT OBITh IIpeAeNbHBIMH B 3ToM TeopeMe? ITycth K — kiace Takux pacnpeaeneHui.
B knure [2] (cMoTpuTe paszien 17) npuBeaeHbl IPUMEPbI pacipeleNeH i, HemonaaaoImx
B xnacc K. Tam e peliaercs BOmpoc 0 NPHHAMLIEKHOCTH pacrnpenenenus ITyacona IT,
(napamerp A > 0) kaccy K. OmHako 3TOT BONpPOC 0 KOHIIA He peweH. JlokasaHo, YTo
TpeeNbHbIN ITyacCOHOBCKHMI 3aKOH B Teopeme Epai€ima-BuHTHepa He MOXET MOSBHTBLCS B
cnydae: f(2") = f(3") = 0 mns HatypanbHbIX r. Llenbio HacTosued paboThl sBnseTCA
cneayrowmii 6onee CLIBHbIN pe3ybTar.

TEOPEMA. [na mobozo A > In(16/15) nyaccornosckoe pacnpedenenue I1, He npuraone-
orcum knaccy K.

Haire yTBepXIeHHe CIEAYET U3 Hike CHOPMYTHPOBAHHOI JIEMMBI, NPENCTABNSIOLIEH H
CaMOCTOSTE/IbHEII HHTEPEC.

*Pa6ora nopaepxaHa JINTOBCKMM (OHIOM HayKu M CTyIHH.
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JIEMMA. ITycmb p—npocmoe uucno, A — HeompuyamenbHoe 8eueCmeeHHoe Yucio, oy, oy, . . .

— yenvle HeompuyamenvHole wucaa. Ecau ona mobozot € (—m, )
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Hokazamenvcmeo nemmur. domyctum, uto A > 0. H3 pasencrsa (1) mus mo6oro

HaTypaJIbHOTO k UMeeM

2—?(*:2 1(1—1).

ar=

CnepoBatensHo, N C {a, o, .. .}.
Kpowme Toro u3 (1) cienyer
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IToatomy
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IMockoneky A < 1, TO MyaCCOHOBCKHE BEPOATHOCTH %,—e")‘ y6BIBaeT npu Bo3pacTaHuM k.

3Hauwur, u3 paseHcTsa (1) nonyyaem:
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bp>21,0<6 <1,

by >a;=by,0<6, <1,

by >a; 2b,0<6, <1,

by >ar 2br_1,0<6 <1,

raeay v bk — NOCJIEAOBATEIbHOCTH HATYPAJIBHBIX YHCEIT.

L. ITycts B Havazne p > 5. [Tockonbky

In(1 —x) = —x —6*x%, 0.5<6* <0.583

©))
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npu 0 < x < 1/5, TO U3 nepBOro paBeHCTBA CHUCTEMBI (2) HMeeM

1 6o S 6 \° 1 Ao
?(;_pbO'H e(ﬁ—w) —ﬁ 1+—p- , —1<A0<0583 (3)

Kpowme Toro
1

1—x

=14+6x, 1<0<1.25

npu 0 < x < 1/5. VI3 BTOPOTo ¥ TPETHETO PABEHCTB CUCTEMBI (2) MoTyyaeM

A_(L_1, & 11 o,
E - E - pb2 pb2+l pa pbl + pb|+l

1 1 6 6 6,
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1 A
= (1 + 7‘) ~1< A < 145,
B cuny (3)u (4)
paz—al—bo = iA_'/_p .
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TTOCKONBKY p > 5, TO MOCNENHEE BLIPAXEHHE NIOKa3bIBAET, YTO

1.811 < p2917b0 < 3.225.

HeBo3MOXHOCTb MOC/IEAHErO HEPAaBEHCTBA MOKa3bIBAET OIIMOOYHOCTH NPEANONOXEHUSA
A>0.

IL. ITycts Teneps p = 3. Ecmu by > 2, ucnone3ys paserctso (0 < x < 1/9)

In(1 — x) = —x —6;x%, 0.5 <8} <0.5405,
3 TIEPBOTO COOTHOIIEHHA CHCTEMEI (2) MoITy4aeM

1 Ao

PaBeHcTBa cHCTEMBI (2) MOKa3BIBAIOT, YTO AN II060ro HaTypanHoro k > 2

A (1 _1_+ O 1 1 1
k- \3a 3k 3bet] 341 3bko + b1+l )
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B 3aBHCHMOCTH OT BelTUYMH by — ay ¥ by_| — ax— MOC/IEAHEE COOTHOILEHHE MO3BOMISET
TOMY4HTB, 4YTO:
b1 —ax-1 2 2,
by —ar > 2;

A
1 (1 + i) —0.333 < Ay < 0.375, ecm

3ax—ax—| 3

b1 —ag-1 2 2,

2 (1 + ﬁ‘i), 0 < Ay < 0.375, ecn

A

k

A

k  3%—a-1+] 3 by—ar =1,

A 1 A b ©
S S 2k3) k-1 —ak-1 =1,

¢ = > 3amanTT (1 + 3 ), 0.778 < Ag3 < 0.112, ecnin be—a > 2:

A 1 Ara b1 — a1 =1,

%= 3a—an (1 + T) —0.42 < Apg < 0.5, ecin b —ag = 1. J

CpaBHuBas BeipaxkeHus A (5) 1 (6) nomydaeM, 4To Wi 1060ro k > 2 BO3MOXEH OOUH
U3 YeThIpeX CIIy4Yaes:

0.838k < 3%~%-1-b0 < 1 6875k, ecuu D1~ %-122,

by —ar 22,
1.886k < 3%~ %-1"bo+l < 3375k ecyn b1 —ak-1 2 2,
by —ar=1;
0.3941k < 3%~%-1"b%0-1 < 0778k, ecnu bi-1 —ag-1 =1,
. X X . v bk _ ak 2 2;
0.811k < 3%~%-1=b0 < 175k, ecnu | 2k-1 ~%-1=1,
by—ar=1.

B3sB k = 100 monyyaeMm, 4TO BO3MOXEH JIMILB CTy4ad ajoo —agg = bo+4, bgg —agg > 2,
bioo — a100 = 1. Beibpas k = 101, nomyuaem, YTO HH OIHH H3 IBYX OCTABIUMXCA CIyYyaeB
HEBO3MOXeH. 3HAYUT, pearnonoxeHue A > 0 ¥ B 3TOM ClTy4yae MPHUBEIO K IPOTHBOPEUHIO.

Ecmu by = 1, To Bcwty neporo paBeHcTBa cucTeMbl (2) uMeeM 2/3 < e™* < 7/9, wm
0.2513 < A < 0.4055. 3uayuT, B 3TOM ClIyyae

A= %(1 + AT‘”) —0.7383 < Agp < 0.6495.

ITocnenHee paBeHCTBO H paBeHCTBO (6) MOKA3bIBAIOT, YTO 11 JIIO60ro k > 2 BO3MOXEH
OIIMH U3 YeThIpeX CIIyYacs:
b1y —ar-1 2 2,

ap—ag—1—1
0.7307k < 3%7%-170 < 1.4923k, ecmn = 7).

br-1 —ax-1 2 2,

ag—Qag -
1.644k < 3%~%-1 < 2.9845k, ecnu b —a = 1:

byr —ap-1 =1,

0.3045k < 3% -1 < 0.688k, ecmu | by — a > 2

b1 —ag-1 =1,

0.7069% < 3%~%-1-1 < 15476k, ecnu b
k — Ak = 1.
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Br16paB noouepenHo k = 115 u k = 116, aHanornuHo kak B ciryyae by > 2, monyyaeM
MPOTHBOPEYHE NPENTIONONKEHHIO A > 0.

IIL TTycTs HakoHel p = 2 M NMycTh B Hauale by = 1. MmMes BBuny paseHctBo (1) u
y6BIBaHME ITyaCCOHOBCKUX BeposTHOCTel Ake ™ /k!, moouepeHo paccMaTpuBaeM Cilyyau:

¢ 1 1 1 1 1 1 1 1 1 1 1 11

a 21 1.0 0 0 0 0 0 0 O O O

a3 321 1 0 0 0 0 0 0 O O O

oy o 1 2 2 2 2 2 2 2
a5 o 1 3 2 2 2 2
ag 3 2 1 0

Pa36epeM k mpuMepy NocneaHui BapuaHT. Mmeem:

89 6o _ 1 6 A2 3 6,
- __ A —_ oo - <
t356 2° “ et 256

=T Ee T
rze 6o, 61, 62 € [0, 1). Y3 nepsoro paserctsa crenyer A < 0.363391. 3naunr, A?e™*/2 <
0.04591. Ho BCWIIy TPETBErO PaBEHCTBA AZe*/2 > 0.046875.

AHaJIOrHYHBIM 006pa30M MOTyYaeM, YTO BCE BBIIIE YKa3aHHbIE Cly4yaH HEBO3MOXHBI.
3uaumT, by # 1. Ilocne KOCTaTOYHO FPOMO3AKHX M MPOAOKHMTENBHBIX TOCYETOB MOXHO
TNONy4HTB, uTo by # 2, by # 3. CnepmosatenbHo, by > 4. Tem caMmbM e™™ > 15/16 u,
3HauuT, A < In(16/15). JleMMa foka3aHa.

ABTOD yBepeH, 4TO H B ciIy4ae p = 2 mapaMeTp A = 0, HoO HUKaKHX 3aKOHOMEPHOCTEH
B NIOJTyYEHMM TIPOTHBOPEUHIA, pa3bupas ciyyau bo = 1, bo = 2, bp = 3, He oGHapyXHIL.

Jokazamenscmgo meopembi. JLoMycTHM A > In(16/15) u pacnpenenenue ITyaccona Iy
npuHaaexur knaccy K. Toraa it HeKOTOPOH aUIMTHBHOM ¢yHkuMu f(m), yoosnerso-
pAIoLLEH YCTIOBUAM TEOPEMBI Epnéma-BuntHepa, nMeeM

1 0 Litf(p") ;
(-3 E5) v ren

p r=1

TIpHMeHHB XOPOILIO H3BECTHYIO TeopeMy PatikoBa, 11 1060ro GHUKCHPOBAHHOTO POCTOro

yKC/Ia p HMEEM
00 Litf(p") ,
1— 1 1+ Z ¢ — Bt -) e R
p r=l pr 9 b
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raeA, 20, B, €R.
B n1eBoit cTOpoHe paBeHCTBa €CTh XapaKTepUCTHYECKAS dyHKMA CTyyaiiHON BETHYHHBI,

npuHuMarowei 3Hauenus 0, f(p), ..., f(p"), ...cBepostHoctamu 1 —1/p,(1—-1/p)p~!,
-+, (1=1/p)p™", ... cooTBercTBeHHO. OTCIONA H U3 BBILIE CTOSILIMX PABEHCTB Mojy4aem,

YTO KaxaoMy ¢pukcupoBaHHOMY p B, = 0, a f(p") ecTb LieNble HEOTPHIATENBHBIE YHCIA
(r =1,2,...). Inda3aBepiueHHs 10Ka3aTENbCTBA TEOPEMBI JIOCTATOYHO MPUMEHHTD JIEMMY.
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ErdioSo—Vintnerio teorema ir Puasono skirstinys

J. Siaulys (VU)

Straipsnyje jrodyta, jog bet kuriam A > In(16/15) Puasono skirstinys [T, negali biiti ribiniu Erdio%o-
Vintnerio teoremoje.



