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OB ACUMIITOTUNYECHOM PA3JIOHEHIU
TUIIA BEPTCTPEMA
B I'MJIBBEPTOBOM ITPOCTPAHCTBE

C. B.HATAEB,B NWYEBEOTAPEB

B macrosmeit paGoTe MCCIEAYeTCA ACHMMITOTAYECKOE PasloyKeHme [JIA
pacmpenielieHNa HOPMBI CYMMbI HE3aBHCHMBIX OSWHAKOBO DACIpeledeHHBIX
CIyYalHBIX BEIMYAH €O SHAUEHHAMHA B THIL0EPTOBOM IpOCTpaHCTBe. B sTOoM
PA3II0MKEHEH BMECTO TPAAMIMOHHBIX HOJMHOMOB UeGHIIIeBa — JKBOPTA yUa-
CTBYIOT CBEPTKH PACIpEeNeNeHHs CIaTAeMHIX ¢ TayccoBCKUM. COOTBETCTBEHHO
OCTATOYHBIA WIIeH 3aBUCHT TOJLKO OT TPETHEr0 M YeTBEPTOr0 MOMEHTOB. ITO
CYIeCTBEHHO IOBHIIIAET TOUYHOCTh ANNPOKCHMANHUW, ©CJIH CTAPIINE MOMEHTBI
BeInmku. B KOHEYHOMEDHOM Clydae Pa3joKeHHe TaKOro THIIA paccMaTpHBa-
aock Beprerpemom [1]. OtrMmernm, 4ro moiayueHHas HaMH OLEHKA OCTATOYHOTO
ujleHa ABIAETCH HOBOM Ja’ke B OXHOMEDPHOM ciayuae. llpaxTmueckoe smave-
HUe pasmoskeHus THma beprcrpeMa MOMKHBIM 00pa3soM ere HE OIEHEHO.

Ilyets H — cemapaGensHoe BeIeCTBEHHOE THIBGEPTOBO WPOCTPAHCTBO ©
HOpMoi#i |-| u ckamapuwsiM mpomssemerumeMm (-, ), X1, X, ..., X, — HesaBu-
CUMBIe OfMHAKOBO PacOpefeleHHBle CIyYallHble BEIUYHHBI CO 3HAUYEHHAMH B

n 2
(n—l/zzxj <7'),
Y| — rayccoBcras caydaiinas BenwumHa co sHavenmsMm B H m '}eM ke ca-
MBIM KoBapmauuomHbIM omepartopoM, EY; =0, G(r)=P(lY,[?2<r), Fu ® —
pacupenenennss X; m Y, coorsercreenno, P, =EI|Xil*, m,=[n/4]+1, B,=
=E(IXI* |1Xil <oVm,).

B mamem ciyuae mpemioskenHoe DeprcrpeMoM pasiiosKeHHme BHITJLANHT
cleyiomuM o0pasoM:

H, EX; =0, T — ropapnanuonnsiii omepatop Xy, Fp(r)=P

R—1
F* = 3 Cr@* ™ V%(F — &)™ + 1P, (1)

v=0

n—h

e rf) = (F — @)™ 3 V@™ «F™ "™V, Taa r’ 8 [4] nomyuena
=0

n

v
onerka O(n~*?) upu ycuosmm, uro pacupefenerne F He cHAryIapHO m B3 <
<< oo, Bonee Toro, I'. beprerpeMm moxasad, 4ro B ogHOMepHOM ciaydae u3 (1)
cIefyeT paslojKeHHe OJMKBOpPTA, NIPHYEM OCTATOUYHBIL UJeH mMeeT BUJ,
o(n-*-172y,

B macrosameit paGore MBI HOXyIaeM aHAJOT DasioskeHms BeprcrpeMa B
GeCKOHETHOMEDHOM Caydae, ONHAKO [ia 0Gojlee YBKOr0 KJIacca MHOMKECTS,
a WMeHHO, [JIA MIapoB ¢ HeHTPOM B HYIIe.

. 2

Bremem o0o3mauenmsa: O — cofCTBeHHBIe wumcaa omepatopa I, 0=

2 ) . o0 o »
=054, 7=1,2, ..., {¢;}j=1 — opromopMHEpoBaHHEE §asmc, cocToAmuUE W3
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COOCTBEHHEBIX BERTOPOB omepatopa T,

14
A=Tld% o2=E|X,];, Tui=puo*Ar*,
5=1

1
p>2, 2()= Nz, L)L, v —sup{|Eexp{i(z, X)}|: |2(0)|>e,

i=1

e & = (o;Ty1)™, g(t)=Eexp{ul V1|2, g(t, v)=g(t(1—v/n)), X, j=
=1+ n,— He3aBUCHMBIe CJydYaiiHble BEJNMIMHE], DACIDeNeNEHHA KOTOPHIX
onpenensiorca pasencrBamu P(X;€ A)=P(X;= 4/1X;| <oVm,) ana nam-

n 2
moro Gopemesckoro mmosxectsa A = H, gn () = Eexp {it n~V2 >X; ‘ }, F—
1

pacnpenenerne X,

Oun()=Ch [ @ uF — @) (an),

|x12<<nr

Ime * — cBepTHa pacupepenenuil. Camsoasl ¢(:) @ ¢ ¢ mEgeKcaMu miad Ges
HEX GyAyT 03HAYATh KOHCTAHTHI, BABUCAMUE TONHKO OT apryMEHTOB, YHa3aH-
HEIX B CKOOKaxX, M COOTBETCTBEHHO aOGCOMIOTHHIe KOHCTauThi. Hampummep,
c({u;}) osmawaer TMOCTOAHHYI, 3aBHCANIYI0 TOJBKO OT IIOCIENOBATEILHOCTH
{u;}. Ecam man 3smakoM paBeHCTBa pacilolioikeHa OGYyKBa A, TO 3TO paBeHCTBO
TMOHUMAETCa KaK OIpeflelleHue,

Teopema. ITycto k u 1 yeavte wucaa, k=2, 1> 6k, ¢ > 0. Tozda

B—1
Zk,n ésul) Fy (r)— G(r) - 2 av,'n (T‘) <C(k, I, 8)[(F§,l/n)h/2 -+
T v=1
+ (Ca/m) 8 L 0P (| Xy | >0 Vimg) + o4 In (nl7 ]+ 1)1

SaMeruM, UTo vU; BHIIOJHAET Ty JKe (QYHKIWO, YTO BeJIWYWHA
sup {|E exp {itX }!: |#] >02/1283} B wW3BecTHOH OHHOMEpPHOHR  OMeHKE
JI. B. Ocmnosa {2] (cM. Tamme [3, c. 197]).

Kar u B [1], u3 copMyauposaHOil TEOpeMbl MOMHO IOIYYUTH PAasIo-
JHeHHWe THNa OJMKBOPTAa B THIALOEPTOBOM IIPOCTPAHCTBE. JTO GyAeT CHaelaHo
B Apyro# mamieii pabore.

B. I0. Bentxyc [4, Teopemsr 1.7 u 1.8]) Tamme momyumn omenmKy ocra-
TOYHOTO JeHa B DPAsiOKeHHA THNA DbeprcrpeMa B THALGEPTOBOM HPOCTPaH-
cTBe. JTa OIleHKAa MeHee TOYHA, YeM HAllla: OHA (POPMYJEDPYeTCA B TEPMHUHAX
MOMEHTa Pp,p W He YKasaHa sABHAA B3aBHCEMOCTL or omepatopa I'. 3aTto B
[4] paccmaTpuBaeTca Goslee MEPOKME KIacc MHOKECTB, BRIOYAOMER B cebs,
B YaCTHOCTHW, BCe SJIINTCOMAL. Pasimume, KpoMe TOTO, COCTOHT B TOM, UTO
BMeCTO U; B [4] mCTonb3yeTCs APyras XapaKTepHUCTHKA.

Uro wkacaeTca MeTOfI0B [OKa3aTedscTs B [4] m pmampoli cTaTthe, TO OHHE
CHJIBHO OTJIWYAIOTCS, XOTA M TOT W APYTOil OCHOBAHLI Ha NPHMEHEHHE allfa-
para XxapakrepmcrHueckmx yErmmii. Metox paGoret [4] ommpaetcs =Ha
ACEMITOTAYECKOE PA3IOMKEeHAe MATEMATHUYECKUX OMUMAHWN TIaJKAX (DyHK-
nuoHaXoB, KoTopoe Bocxomur kB . Teme {5]. B macrosmeit paGore cyme-
CTBEHHO WCHOJB3YeTCS MAOMOMHATENBHOE YCpefHeHde II0 BCIOMOraTeJbIOMY
TaycCOBCKOMY pacupefielenmio (cM. memmy 1.4). O6mmM pas oGomx mero-
J0B ABIAeTcs mcmoibzosaume moaxona d. Teme ® omemke xapakTepucTAYe-
crkmx pymrumii (cM. {6, memma 3.37]).

Mu OGymeM moam3oBaThea clemyiommMmm  ofGosmauenmamm: g (f) =
= (1 — 2ite}) ™2, (z, e;)=2z", A, — omeparop, onpenelseMEIi DABEHCTBOM
Ave;=gi(t)e;, j=1, 2, ..., mua moboit mamepumoit Pyrxmum f(-,-) m mdo-
6mx cayuaiimeix Bemmumm X m Y Exf(X,Y)4 E{f(X,Y)Y}, I(A, z)2
AT (A) — uwmpuratop MmmosxectBa A kaxk ¢ymxnus aprymenTta r. Homm-
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JMeKCHBIL MHOKUTENb MOJ{ 3HAK CKAJAPHOro HPou3BefeHus OyaeM BHOCHUTE IO
OpaBUTy BHECEHHA BEIECTBEHHOro MEHORHTexsa: eciun r<H, ysH, A—

KOMILIGKCHOE 9HCI0, TO A-(Z; y¥) = 2Py, — Az, y)=(z, Ay). Odo-
1

smammy IAzl? = (hz, Az) =A2lz]?, DY (s)= d‘im F(8) Hm(t) =2 (— )"

X D}e! 2 _ nommmomsr UeBbimena — Opmmra cremerm m, H'=HX...XH,

v

j 5‘ X*=X-—X', rme X' — nesasucumas wrommsa X. B ¢opmymaupoBrax

JeMM 1 7 1 1.9 cumsoast [(k+ 1)/2] w [(v+ 1)/2] Gyayr oBosmauars LeITy1o
YacTh COOTBETCTBYIOINETO YHCIA. Ile OoTpaHmuMBAas OOIMHOCTH PACCYKACHUMN,
My OyfmleM mpefmojararb, uato 1's,/n <1, I5./n<<t. Jlanee Mbr 5T0 He Oy-
JeM OroBapHBaTh CIENUHAILHO.

Kax uspectno, ecam %, Xg, ...— e3aBUCHMBIE OJHOMEPHEBIE CTAHIAPT-
HBle HOPMAalbHBle CIydaiifible BEJUYUHSGI, TO A JioGoro x < H BeamumHa
(=]

Eujx(’) nMeer HODManbHOe pacupefieneHme co cpemauM ( ¥ pucmepcmeit
n .

lzl?2 (cm., manpmmep, [7, c¢. 52, 53]). OGosmaumm (%, z) = D w;x?. Bemu-
1

YAHY % HA30BeM 0006ujennotli crandaprroli HOPMALbHOU CcAYHAUHOU eal-
uunoti ¢ H.
Hanee, Mu1 6ynem o603HAYATH

Ef (g W,) = 1@ F — 0 @2

o - N —_—
nag dwoboii GopelmeBCKO (i)yHKD;mzc (), a W,, gq=1-v, nasslBaTth He3aeu-
cumptmy, 0606ULEHHBIMY, CAYUQTHBIMU GeAUYUHAMU C ONHAM WM TeM e pac-
TIpefielenmeM F—0.

B macrosmeit paGoTe CyImmecTBeHHO  HCHOIL3YIOICH  PE3YIbTAaTHl
craTenm [8].

§ 1. BCIOMOTATEJBHEBIE YTBEP/KRJIEHNA

Jdemma 1.1, Hyere Z=X+Y, X u Y — nesasucumvl, ¢ — usmepumoe

oro6pa9/ceuue us H® ¢ H. Toeda dan awobuix (21, Zs, ..., &)< H*, narypaso-
BT Wi, ..., Wy 4 Oelicreureavntiz p>1, ¢>1, p~'+ g~ =1, cnpasedausa
OYeHEQ

Ll Z, ;) }e‘xp{z’t (2, (e ) 1 2P| < il

v
(H .T] IH]) E1/2p l fAs (Zt) \p E1/2 I Y l2(M—'m) El/ql X Imq

2de M = .2 Uiy 'fx(t)=Eex"p{it(Y, z)}
C3=1 ’ :

Noxasareanscrso. OGosmaumm @=¢@(z1, ..., &), 'e(9, Z, t)=w‘
=exp tit ‘[(Z,tcp)-i-‘ 1Z1%}. 'HeprnHo Bm(e'rb, qTO - : :

N

',H(Z x»w 2 ,ch, (X, ;)" (Y DT
£ - J\ J’ . .



Hcnoansys HEPABEHCTBO Komm — BYHHKOBCKOI‘O m CBoficTBA | yCmoBHEIX
MaTeMaTHYeCKuX OKMIAHM, OryIaeM, 410

v

Ee (o, Z, 1) H (X, z;) ’L(Y, x,-)uj_ti =

=1

= |Ee(p, Y, 1) (H (v, x,-)”"f‘f)Exe (2
j=1

v V] 5 2
< (E”z K, z) f“”"f") EV? [ Exe(p +2Y, X, t) [T (X, z)"
j=1 i=1

Haxee,

(1.2)

EVE, x¢(9 + 2V, X, t)e (e + 2Y, X', — ) X
v . .
x T (X, 2)? (X', )7 = E"% (¢, X, 1) X
j=1

t.
X e(g, X', —1) Xs(2t)H(X )7 (X7, ;).
|l T
OnenmBas DocieqHee BHpa&ceHHe ¢ moMmompl0 HepaBeHcTBa Iexbpepa,
w3 (1.1) n (1.2) noxyuaeM yTBep:RyeHWe HEMMEL,
Jlemma 1.2, Has awbviz ¢ < H, komnaekcrhoeo s cnpagedaueo pasencrao

E exp {V2s(x, z)} = exp {slz|2}.

I[ OKa3aTeabCTBO. YTBep;HneHne BLITEKAEeT U3 PaBEHCTBa

00

'[/—12_n 5‘ exp|{ V2syh — y%/2) dy = exp {sA?}.

Jlemma 1.3. Jan arwbvix kounaekcnvlzr a u b
m

M —
D} exp{s’a + sb}|_, = X ChiHm(0)(— 2a) > b ™
m=0

(undekcol m MONCHO CHUTATSL YETHLIMU).

JlorkazareabcTBO. YTBEDKAECHHS IIeMMBI BHITEKAeT U3 (QOPMYIEHI
Jleiibunna m paBencTBa
m

D™ exp{s*a) = (— 1)"Hn (s V' = 2a) exp {s’a} (— 2a)*.

Jemma 1.4. Iycrv z, y,— ssemenror uz H, s— Komnaercnoe uuc.ao,
0<i, <1, p, — narypaavroe, q=1-+v, Tozda

Aa) 2 Bexp s 3 g+ 9L (v 5+ 59 =

— 2' als exp[ (2 Al 2 Ayq + z)]H (Ygr z) A ‘III (ym y )“pq"'”pq
=1

\I
2de ar=c({use, {t, {spg}, sa=— 2 Spgr Oy O03HAUAET CYMMUDPOGAHUE NO

6ceM napamerpan, yaoe./tersopmowum c./Leayiou;uM yc./zoeuﬂ.w <m<M =
v 3

= §1pq’ m — yemmuwt, glqglppq_m/Z 2 tg =1y, g qg Spg=M —m —
v

— 1, 0L, <M —m, 21 (Upg + Pap + Sqp) + tg ="1g» q=1-v; npuuen
p=
$;=0, ecau 4;=0, a t,=0 (¢g=1-+v), ecau z=0.

69



v
JDorasaTeanctBo. OGosmasmM & =(ys, x T s2), E= > Mg
g=1

v v Y

0= > defqy u= 2 Aglgy Uy = > dqYq, TA€ dq — QUKTHBHBIE IIEPEMEHHEIE.
q=1 q=]_ g=1

Vmeem

N
A({pg)) = Ee* qI_Il (sE)"™.
N
Beamumma A ({n}) pasma wospdmmmenry mpr Py ({u) [[de? 3 4, =
g=1

v
MEn™e®®, Pa({pe)) = M!/;[I=1 el. OGosmammm  @(s:)=Eexp {st +sim}.

M
Tar kax unrerpan ED; exp{sf+ s;m} cxopurcs PpaBHOMEDHO MO §1 €
M
=[—1, 1], 10 B Hem mom0 mepectasuth E m D . Cienosarenbso, A, =
M M
=5"Ds ¢(0). pamensaa xemmy 1.2, yGempuaemes, ITo

(50 = exp s+ sz, 2) 4 (8l + 205, () + s )} =
—exp{2|u1|2-{—sls(u1,u—{—z)+ (uu+2z)}
Hamnee, B cmry semmsr 1.3

M
Dsl(p(O) = exp{ (u, u - 2z)} E CoHom (0)i™ | uy ™ ™™ (uy, u + 2™

Nmeem

v v
| vy " = 2 Pm/z({Mpq})H H [dpdq (Yo, yq)]upq,
v v p=1 g¢=1
> 3 vaq=m/2
p=1 g=1
Mem M—m 1 v 3 v v M—-m—ly
(u11 u + Z) = 120 CM—m (2 d@ (yp’ Z)) § g dp?"q (ypv yq)) =
M—l—m
-3 cM_m( I RUN | (A )
ll——o
2 tg=l
q_._
v v
X > Prr_m—1, ({Spq}) 11 11 tdoq (yps yq)]sm
v v p=1g=1
DI qu=M—m—ll
Ppe=1g=1

V3 npepiaymux BHIKIANOK BEITEKAeT, ITO

M
2
A, = exp {s_ (u, u + 2z)} 2 CoH o (0) i™s*™ ™

X( 2 Prya {uipg)) (ﬂ II [dpdq (Y Yol pq)

v v p=1q=1
S 3 Upg=m/2
P=1q=1

M—m Y
X2 Ciien( 2 Pyt 1] [de (e )\ X
5 tg=ly =1

a=1

X 2 PM—m—ll({Spq})H 11 tdohq (v, Yol

LY v P=1q¢=1
D] qu=M—m—--l1
=1q=1

JleMMma gokasaHa.
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v
O6osmaunm Zy = n~ /2 (E Yi+ 2 X;
1 vF1
n—2mp . n—h __
Y=n" X Yyuppv>=n—2m, Y=n"? 3 X;
< omp—1

n—k
>, Y;  j= - n,— mesaBucuMsble

xommE Y4,
npa v<n—2m, X=27Z,—Y.
Jlemma 1.5 (cm. [8, memma 1.6]). Juas awobvixr t >0 cnpasedauest oyerky

ElXl'<c(t)ot u E|YI! <c(t)o".
(cm. [8, nemma 1.8]). IHycro | — marypaavnoe uucao, 0<

JIemma 1.6
<y <<l/2. Toeda npu awbom p>1
E1/2p \ sz (t) ]p <c (l) [(A%/z | ¢ l-1/2p 4+ 1)—1 + (I‘M/n)l/w] +

4 e (l, ) (AYH ¢ TY3/n )P + ¢ (3/5)",
n—k _ R
O6osratmM Ry, o, () = > Cigi_(Eexp {it| Z, + Vo 2P}, tne V = X W,
V=0 g=1

Ny(ty= max EY|f . )"
0<vV<n—k
Jemma 1.7. ITycro k u Il — yeawvte uucaa, 0 <y <<l/2, p>1, k=3.

To20a
| Ry ()| < e (K, L, p, ¥) (Ba/o®n®)E (| ] 62)™ (| 1] 0?) IR0/

< [A%/zpl ¢ ll/zp + 1)—1 _*_(114’1/”)1/4? 4 (A%/l l tl I‘;,/l%/nI/Z)‘\’/P + (3/5)n/4]

HDowasarexncrBo. Umeem
AL Eexplit|Z +Vn 2P} = Eexp{it| Z|?}X

k 2 k
V2N W, - (22, nE 3 Wq>>}, (1.3)
q=1 g=1

XE; exp {i't (
tne Z =Z,. Wz nemmnt 1.2 BriTexaer, 9to
B
A = Eexp{it| Z *} E;E, exp {sn‘”2 > §q}, (1.4)
g=1

e & =(W,, % +sZ), s =7V2it.
Menas mOPAOK MATErPAPOBAHMSA, MOIyIaeM
(1.5)

k
E;E, exp {sn_” : Zl'; Ehl = E. (Eg, exp [sn 7 ])"

ITo dopmyne Teitmopa
_ & (sn—1/2) .
Eg, exp {sn2%,} = 2(3”__11__)_ EVVIEJI +
1
1
— 1—)°
+ (sn7H2)? S (—% Eg, exp (sn~Y% A} E3dA.

0

Herpyamo smaers, a0

En.8 = [, % + s2) Q. (dy)/bw,

rae Qi =(F — @) b,, b, =P(I1Xi| <cVm,).
BenencrBre paBeHCTBa XapaKTePHCTHK IIEPBOTO M BTOPOTO IOPARKA I

X1 n Y1
S %+ 2 Qudy) = § @, %+ s2Y Q. dw),
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Tie ) | - R ‘

o (=) ® I (y: (y| >0 Vi) E)dy), f=1,2%
d

Q= {Ql(dw >3

B pe3yJILTaTe MBI IOJIyYaeM, UTo

. |
(B, exp (sn ™%} = “"E"(Hc(u])>§ T W

_,__;

R

h .
x§ oo J T (on™2y;, w4+ 52)" exp (sn™2; (g3, % + s2)}x

~— j=1

k ‘

©XQ (s, dy) q (ps, dy).
Bpecs 37 osHauaer ‘CyMMUpOBaH#We II0 BCEM IOCIENOBATEIBHOCTAM IEIBIX
ancern {p,} tammm, uto 1< Py <3, f(Ayy ..., M) = ﬁ(l —A5)%, e(n)=1/u!,
= 12‘ 2, ¢(3)=1/2, q(3, dr)=24d\, q(pn, ) cocpe;o'roqena g 0 npn =

?
CHoBa Memsm IOPATOK MHTETPHPOBAHAA W HCUONb3Ys JemMMy 1.4, Mul
BARJII0YAEM, YTO

E, (Ewl exp {Sn_l/zgl})h = 2” El 4,(2), (1.6)

rape

k —
A‘l (Z) = b;ka]_ (H c (M])) S2M—m (n_l/z)gM__m ll><
=1
1

1 3 s
.. Sf(?»l, ...,xh)<£xqq> (o fx
¢ =

2 [ < / B .
Xexpi—- 2 At 2yw Py +Z }H (¥g: Z) *X
]=1 1—1 7=1
B
:p[[l(!/pv Ya) upq pq] Q (1gs 2Yq) g (1gy dhy). (1.7)

B cuny aemmer 1.1

. ) ' 3
Ezexp {it (I ZPR+ (;§1 Ajn—llzyi, Z) >} ;1[=Il(yq, Z)tq <c({ig)) (;1[_;_[1 | ¥q ItQ) X

1
XEV? | f @) X BV Y POTIE | X, aip - 4yp = 1. (18)
n=0

Ucnonraya nemmy 1.5, merpyamo mokasaTth, 910

Iy

M§0 EI/Z l Y |2(11—H)E1/p’ I X lup' < C (k’ p) 0,11. (1.9)
Haiee,
BT R
e ... jg[};[(yw w “JIyql"ﬂomg, dyg) | <
k

. ;
3 S (Mpgtigptspgtsgp)tig
<II J 1w 10 (uar dya)|.

=1



Herpynno Bupers, uto . : .
§1aP100s dp <0 By (o VR)
opu A = | UJU OpH A = u =3.C npyroﬁ CTOPOHHI,
EV(Mpq+3pq)+2tq—2M m"—ll
p=1g=1
R
u 21 Upg + Map + Spg+ Sqp) + g =g ecam p,=1 mam 2 (cM. ;emmy
p=
1.4). CaegoBareanuo,

)2M—m—l1—3h

<c(HBi(c V7 (1.10)

KomGuaupya (1.7) — (1.10), Mux 32{KmoqéeM, 9T0
|E exp {itIZl2}A1 (Z2)1 < c(k, p) (Bs/o®n®2)*(ltlo?) 2¥-™/2N, (t).

Bamernm, uro k < M < 3k, 0 m < M. Bosspamasncs Tenepb r (1. 4)—(1 6),
nMeeM e

4] < C(k p)Np(t)[(ltlo )3"+(|t|0)“"‘””2]](330‘311‘3’2)" (1.41)
s (1. 3) n (1 11) onenusas Np(t) ¢ momompbio demmsi 1.6 ¥ mcmoms-

3yA COOTHONIEHWE 2 Cv+k_1 ="CE<n*, un TMOIyJaeM YTBED:KIEHHe JIeMMEL

V=0

Jemma 1.8. Cnpasedauso roxdecrso
Eexp{it!Y + zi2} =g (t)exp {ztllAtxll"’}

JlokasaTexbcTBO. YTBep:KAende BhTeKaeT m3 Qopmynsr (2.10) pa-
gorer [8].

O6osmaumy Py, , () = Sl e“’d@,n (r)-

0
JIemma 1.9. Cnpasedauea oyenka

vl
NPy (D) <c(v)| gt V| (Bso=on22)y [( |t]02)™ 4 ( lt|02)[ : ]]
IHoxaszarexsctBo. Herpynao Bumers, uro :
P, . (t) =Eexp{it| Z + Vn-122 (3,
n—v
rie Z = n—1/2 Z Y;, V= EWq B cnny aemm 1.8, 1.2
P, . (t) = Crg (t, v) Eexp {it|n 24,V |*} =
= Chg (t, v) EgBy exp { V2it v (x, A)).
Teneps o6osrauas &, = (W, %) m paccyskpgas, kak B demme 1.7 (cM. (1.5)—
(1.7) m (1.10) ¢ I; =0), HoayunM OIEeHKY
| Pon | <CL 2 2 |ay [ (|2 0®) ™72 g (¢, v) | Bso—on—202),

v
M = Elpq, 1< <3,
g=

Orcoa ciemyer yTBep:KIeHENE JIeMMEL.
Jdemma 1.10. IIpu k=1, 1 > 6k — 4 cnpasedausa oyenka

h—1
L [G ")+ X 0um (r)]

v=1

<Lc(k, ATV
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HDoxasarenscTso. o popmyne obpamenns

<

ervn(r) Sy Sl vn(t)ldt.

Herpynmo Bupers, 4to

[s]

f []™ g ()| dt < ¢ (m, 1) ATV

-_—00

ecim m+1—1/2<0. B cuny nemmot 1.9
d = . —\v -
l 7 Qo (1) l <c(l, )T/ Vn) AT

opr 3v+1—1/2<0, v=1-+k— 1. IlockonbKy IdirG(r)]<C(l)ATw opm
= 3, To meMMa morasaHa.
JJemma 1.41 (oM. 8, memma 1.9]). Hycrv | — narypaavrnoe uwucao, 0<
<y <lf2, m — yeaoe, m < m,, o® =m/n. Toeda
len @) <[(AY2] 0 + 1)7 4 a7 [y m) ] e () +
+ (alt | T/m ) AY ¢ (1, v) + exp {— m/2}.
Jemma 1.12 (cm. [8, memma 1.10]). Iycre | narypaavuoe, e9=>0. Tozda
Ign )| <c(0) [ATY? (max (1, 0,8,n172)/ ¢ |)/? -+ (Ty,u/m)*] +
-+ ( sup |Eexp{i(z, X;)}| )"’4 + e/,

|x(z)|>e

§ 2. JORA3ATEJIBCTBO TEOPEMbBI

Jlerxo BumeTs, UTO
Bpn < A+ c-nP(1Xi) > oVm,), (2.1)

d

Ilo mepaBencrey dcceena m aemme 1.10

rue

n 2 h—1
n—l/ngjl <7'> —-G(r)-—v%@v,n |

Apn=sup
,

Ken<cle, )| § 1 Run)| dt + ATV 2.2)
lt1<t
nasg ao6ex v > 0, neanx k = 2, [ > 6k — 4, rxe
h—1 _
Bin()=2n 0 — () — 3 Pya0). (2-3)

3amerum, uro B cuay opmyast (1) R,.(t) cosmagaer ¢ ¢yHEUHed, KA
KOTOPOH# moiryueHa oIeHkra B isemme 1.7.

Jas omemku wumHTerpata J 4 S | Ry (D)/t|dt y mac 3aroToBieHst

lt1<t
memmer 1.7, 1.9, 1.11 = 1.12,
Pa3JJ;eJmM mTepBAL ltl <t ma gactm ;< |t < Ty, j=0+3, 10=0,

T=T=A] Ty (m/Ty,)t (ocrampmsie T;, j =1+ 3, GyAyT ompefieeHsI HIKe).
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]
Ouesmguo, ato J < X Jy, TAe
1

Jy= S | t71R,, . ()ldt,

Itl<t,
L= [ CROla w=2sk
Ty—1<iti<ty
=1 _
Ji= { 1%l 7= § t"IZPV,n(t)‘dt.
|t|>rl =T, V=1

IMoxomum

Qt, p) = (AP [£]7 + )™ @y i) (AY | 2| T/ )P 4 35)™",

oy (@, ) = AT @[]y, o, (a, 1) = (a|t| T 3n2)2 AY?,
0y () = o~ U/2 (F4,1/n)l/4, o, (t) = Al—1/2( Fi,/f |t an/z)—zlz.

OnpepenmM T Kak pemenme ypaBueHus o1(1, ¢)= we(1, ¢). Herpynso
BUAETH, 4TO

T]_ — Al—l/l (n/F4’l)1/4.

3amermy, qro mpxm |#]l <1y

@1 (1, £)> o (1, 1), (2.4)
011, £)> os(1). (2.9)
Haa t] < 1, Me1 GyneM momwsoBathes nemmoit 1.7. QuesnpHo,
A
<aTt ATY<ter,

Ipu || <<ATYY Q¢ p)< c. Tostomy

[ <e(@u/Vap

ltI<Al—1/ !

Benenersue (2.4) mpum [¢] < 74
AV (11| T3 ) < [, (1, )12 (2.6)

Kpome Toro,

(3/5)"% < (1) (Tadn) 8 = c(D 01 (1, ). (2.7)

B cany (2.5)—(2.7) mpm [t < 7
Q(t, p)< c(l) ([or (14, )]V? + o (1, §) V).

Orciona mpm I > 6pk, ¥y > 3pk

S <c(7€, I, p, '7) (ra,l/ Vﬁ)k-

AT <t eny

TaxmMm oGpasom,

TloaTomy

Li<c(k, I, p, 1) (Ts/Vn)* 1>6pk, y>3pk. (2.8)
Tlepeiinem x omenxe Jo. BamernM, aTo

@ (2, 1) = @y (@) | 172 (/T )14 AT, 2.9)

o1 (a, 1)> s(a), (2.10)
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ecau [¢|"2 << (n/Ty )4 ATV, 1. e.
|l <ty (T )2 ATYL

IIpn omemke J, mpr Gymem mnoabsosatbes aemmoit 1.11. Ilyers o = a(f)
YAOBJIeTBOPAET ypaBHeHHO 01{c, t)= wg(c, t). ITO 03HAUAET, UTO

0 (@[t = ATV (/T ). | @.11)
TCIONA

a(t) = ATV Ty )t
BriGepem marypaasHOe m = m(t) Tar, 4TOGH
[m(t)/n — o2 ()| =min |m/n — a2(t)| (2.12)
7 momosnM B memme 1.11 o = m(t)/n.
Ouesngno, «(t2)=(T'4./n)'%. Ilostomy ‘
' ne? (t) > na? (o) =(nl'y,) V2> n"2, 7, < t| < 1.
Orcrona npu n =4 ‘
m(t)/n = o’ (t)— 1/n = () (1 — 1/nal (1)) = a2(t)/2, m(t)> n1?/2.

| | (2.13)
Yumreiasa (2.10), (2.11) m (2.13), morygaenm

L< | o y+em o (), I e=Vil) |t [P <

rl<lt|<12

< (9 D) ((Ca /)" 4 e=V7/a) In (nT73) e (4, 1, &) (Ty,/n) 270 (2.14)

Msr nonpzoBammes 3meck pasenctsoM To/T; = (n/Ty,) V4,
Ecan [t > 15, 10 Besepcrme (2.9)

o1 (a, 1)< wz(a). (2.15)

ITosroMmy pasymMEO ompefednmTs o = o (f) KAk pelllenne ypaBHEHHA
02(2, a) = o3(a). Orcona

a(t) = (|t] AT
Herpynmo smaers, ato
0 (@ (1), 1) = 0y (@ (1) = (La, | t)/m)"* AV, (2.16)

- Cpasrmm remeph @3(a(t)) m wa(t). Ilycts T3 — pemrenme ypaBHeHH
03 (2 (2) )= w4(t). OueBumHEBIEe BEIYACICHUA JAIOT

= (TP ATV 2.47)
IIycts m(¢) ynosierBopsier cootHomenuto (2.12). Torma
na? (tg) = n'*T¥3 > n!/2,
Orciona mpu T2 < [¢] < 13, =8 nmeenm :
m(t)/n=a?(t)[2, m(t)=n!"?2 (2.18)

(ep. (2.13)). Mamee,
1'3/'1.'2 = (I‘4,z/n)'l/6. (2.191

IMonarass B memme 1.11 a?=m(t)/n um yuursBaa (2.15)—(2.19), Mu
HAXONAM, 4TO fiag Joboro & >0 ‘

Ja<e(y, D) ((F4,11:3/n)wz A}’/zl + e—m(T")/z) In (T3/7,) < -
< ey (1 ) o) In (nT71) S c (e, 7, 1) (Ta,/m) ™75, (2.20)

ecan Y HOCTATOYHO Gamsko K /2.
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Tlepeiinem ® omemke Js Eomm 13<ltl <1, 10 04(f)<w0s(a(f)), rme
a(t) ymomersopser ypasmermio (2.16). Ilosromy B mammom ciyuae pasym-

2 1
Hee HMCHOJb30BaTh Jdemmy 1.12. B pesynbrarte, mmomaras &, = (01‘4{ ), mu
[OJIy4aeM OLEHKY

<) [Ty, )" AT + (Tam)" 4+ 01+ ") 1n (3.
HeprJmo IPOBEPUTH, 9TO
2
ATY? (/T )% = Caum)’, t/ty = (Tay) .
IlosToMy _
¢ (1) (T 4,)"*® + v 1n (m/Ty,)). (2.21)
Hawm ocraerca onenuts Js u Jo. Ucmonb3ys mepaBencTBO

lg ()| ATV |27,
mMeeM

T, <2 [ AT Gt — o (1) (T ). (2.22)

Ty

B cuny memmsr 1.9

Joat | 1 Pun()t]dt<e() Bo—in—12" ATV x

>,

X S‘ tSV—l/Z—l dt ¢ (V l) (F4 l/n)l/s —3v/4 (F3 /Vn)‘v

l11>7,
Boamoskasr fiBa cayuas: I‘3,/Vn (Tas/n)%%, Ts)/Vn = (T4, /n)¥4 B nepsom

cnyqae
JG,I = C('V, l) (F4,1/n)l/8,
BO BTOpPOM —

Jo1 < c(v, 1) (Ta/Tn) 6 < c(v, 1) (Ts s/ V)"
TaxaM ofpasom
Jo < c(v, 1) ((Ts/Vn)* +(Ta/n)"®). (2.23)

Uz (2.1)—(2.3), (2.8), (2.14) m (2.21)—(2.23) caexyer yrBepmie-
HEEe TEOPEMEL.
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