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Annoranus

PaccMoTpeHBI BOIMPOCHI TIOIYYEHNS TOYHBIX M MPUGIIKEHHBIX pelleHUI KIHe-
TUYeCKUX ypaBHEHUI B 3ajlade MHOTOKDATHOTO paccesHus. s cedeHWil, SBIIsio-
MIXCS PAIMOHATLHEIME GYHKIMSME oT X, X = 2sin(§/2), § — yronm paccesmms,
MOJTy9eHBl TOYHBIE PEIICHUs B BUIE psfla 1o mojmHoMaM JlexaHnnpa.

Y TOYHAIOTCS TPAHUIIbI IPUMEHIMOCTY KMHETUYECKOTO ypaBHEHUS MJIs byHKIIIAN
pacipeeneHus o nepeMennoir g = 2sin(¥/2) [1], nposeneno cpaBHEHUE peLIeHUI
5TOr0 ypaBHEHHUS C TOYHBIMHU DEIeHUSAMMU IJis cedenuit Pesepdopna n Morra.

PelliéH BoIpoc 0 CXOMUMOCTY TIPUGIIKEHHBIX pElleHni B BUe paia Mo ToJu-
nomam Jlexannpa u psna mo crenensm 1/B. Taxume NpubimKeHUs MONyYeHEBl 1
HallleHbl TPAHUIBI WX PUMEHIMOCTH.

To the theory of the multiple scattering II
V.I. Yurchenko
Budker Institute of Nuclear Physics
630090 Novosibirsk, Russia

Abstract

The problem of kinetic eqution solution at the multiple scattering are discussed.
Exact solutions in Legendre polynomial expansion are derived for the cases of a
scattering cross-sections as a rational fuctions in the variable x?, y = 2sin 5/2), 8
is angle of scattering. More exact bounds of bility are derived for kinetic equation
in the variable ¢ = 2sin(9/2) [1]. Approximate solutions in form of Legendre
polynomial expansion and power series in 1/B are obtained and bounds of its

bility are found.
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1 Bsegenmue

Ora paboTa aBageTCs IMPOHOIKeHneM paboThl [1], B KOTopoll B ¢BA3HU ¢ 3aja-
Yell MHOTOKPATHOTO PaCCesdHUs PacCMaTPHBAJIOCh KMHETUYECKOE ypaBHEHUE
IUTsE YTII0BOI GYHKIME pacupenesteHus (obosHadeHns Te ke, 4To B [1])

S = . . dY
LD _ N [ty Lot - s(i)] S (1)
koTopoe npnu f(cos ¥,0) =d(1—cos V) umeeT pernenue
f(cos¥,t) = Z A ;— 1P1(COS J) exp(—Qu(t)), (2)
=0
Qi(t) = Nt/a(cos((i))sinéd(i[l—Pl(cos5)] , (3)

0
rae P, — nonunombl Jlexannpa.

B [1] nosyueno npubnuxkeHnoe KUHETUYECKOE YPABHEHUE

LD ¥ oo t1-%10 - a0 5. (@

B KOTOPOM MHTEI PUPOBAHKE IIPOBOANTCA O MJIOCKON 0bIacTH,
q=2sin(9/2), X=2sin(d/2).
Ipu f(g,0)=8(1—cos¥)=d(q)/q ero pemenune

o0

ﬁ@hwwwmm» (5)
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Taxoe mpubanKenne, B COOTBETCTBUY C YCJIOBUAME ero Tosydenus [1],
MOXKHO Ha3BaTh NPHOJINKEHIEM MaJIbIX IEPENAHHBIX HMILYJILCOB (MAJIbIX Tie-
penad), XoTs B Ipenesiax HAlNEeHHBIX B [1] rpaHWI] IPHMEHUMOCTH METOARA
pemenue (5), (6) sBasgeTCA NOCTATOYHO TOYHBIM W 1pH ¢ ~ 1. IIpubiauxenne
MaJIBIX YTJIOB He HMCIOJIB3YeTCs, T. €. pellleHre TOIydYeHO IJId OBIIero ciydas
ceyenna. B ciaydae cedenmsa Pesepdoplia ero MoxKHO NpPeICTaBUThL B BUJE

pana [1-4]

1) = |70+ B X)) + B2 (X) + .

X =q/X, I/B:)\Z//\Z, )\Z:ﬁxi,

rIe Xq — yrod obpesanus [2], T — cpeliHee 4MCIIO CTOJNKHOBEHU N HA myTH ¢, A
— XapaKTepHBI pasMep 06JacTW MHOTOKPATHOTO PacCesHus.

B [1] mokasaso, uTo ypasreHue (4) nIpUMeHIMO BO Beell yIiIoBoil obsacTu
U IPOBENEHO CpaBHeHWE NPHUOJIMKEHHBIX pelteHuit ypasaenuil (1), (4) mis
ceuennti Pesepdopna nu Morra. [lpoBenennoe paccMoTpeHme MOCTABUIO P
BOIIPOCOB, KOTOPBIE COCTOST B CJIEMYIOIIEM.

1. BBumy orTcyTcTBHS TOYHBIX pellleHHN ypapHeHus (1) npussekaiuck
OpUOIINAKEHNUS, ¢ KOTOPBIMHI Psilt (2) pacXomuTcest, YTO HPUBEIO K HEKOTOPHIM
TPYAHOCTAM METONMYECKOTO XapakKTepa, T. K. Pe3yJabTaThbl B TOM WM MHOM
CTEIEeHN 3aBUCIT crocoba obpesanus psna (2).

2. B mupokom auanasoHe 3HadeHUN A pereHue (5), IpecTaB/eHHOE B BH-
lle psaaa 1o crenensM 1/B ¢ y4eToM Tpex YJeHOB PA3JIOKEHUI, HAMHOIO TOY-
Hee B OHHOKpaTHOW obmactu (¢ > A), deM B obaacTIX KpaTHOTO
(¢ ~ (2 = 4)A) u muorokpatHoro (0 < ¢ ~ A) paccessHus. T. e. Heobxomum
YUET GOJIBINErO YNC/Ia YIeHOB pa3JIoKeHus.

3. K sTomy ciienyer no6aBuTh, 4TO Pl 1o cTeneHsM 1/ B pacxonurest (cM.
pasn. 4 maHHO paBOTHI), T. €. BOSHUKAIOT BOIPOCH! C OIEHKOH €ro TOYHOCTH
W TpaHuIl TPUMEHUMOCTH.

4. Tlo >TuM npudYMHAM He YAAJIOCh IIPOBECTH B IIOJIHON Mepe CpaBHEHHE
pernenuii ypasaenuit (1), (4) HE IS OMHOIO YACTHOTO Cilydasl CeYeHHs, 4TO
ABJIIeTCS TIPUHIMNINAILHBIM MJIU, [0 MEHBIIEN Mepe, XkKeJIaTeJbHbIM JIs JII0-
6oro npubiamkenHoro merona. B [1] mig KOHTposs npubiukeHUd npuBie-
kaJgics Meton Monte-Kapao.

Ilens paboThI COCTOMT B pelleHUN 3>TUX BonpocoB. IIpoBeieHO cpaBHeHNe
TOYHBIX pellleHNil ypaBHeHus (1) ¢ pemeHusMu ypapHeHus (4) Ui cedeHni
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olX) = m (7)

u MorTa 7y (X) = 5 (x) (1 — %ﬁ%ﬁ) (8)

opu ydere aToMHOro gopmpakTopa (yria obpesaHus Xq). PeleHus ypas-
HeHud (1) mwis 5THX cIydaeB B [JaHHOH paboTe MOJAYYeHBI. PaccMoTpeHbI
NpubAMKEHHBIE PEIIEHUs, B TOM YHCJIe M CXONALIMIACS Pl 1o crenensm 1/ B,
C TOYKH 3peHUI WX MPUTOIHOCTHU TIPHU HEOOJIBINOM CpeqHeM YHUCe CTOJTKHOBE-
nuii. [IpegBapuresibHO pacCMOTpeH OBIIUN ciydail cedeHust

a(x) = o (0)x(x) )

'€ MHOXKUTEJb K(X) Y4uThbIBacT OTJIMYNE PEAJILHOI'O CEUEHUA OT CEHEHU A (7) .

2 OO6mmm; ciaydyal cedeHUs

TMokaxem, urto st cedenus (9) obmas Gopmysna mid Beauuussl @ B (2)
UMeeT BHI

l
Q. :XEEEk_l{Clk[kA(E) —}—EA/(E)] — kay }, (10)
k=1
rae X:=Nts?, £=X3,

[ r(0 [ )

_ [ s PR 10
A(e) _/X2+62xdx, Alle) = /(X2+6)22xdx, (11)

0 0

o (_1)’%/ % (12)

k
Y (2) = 1= Pr(a) = Y (1) Clonx ™. (13)
m=1
B stux dopmysnax z=cosd, x?=2(1—z), Ci — Ko>bUINEHTE B Mpef-
crasiaenuu Pj(z) B Bule IUIePreOMeTPUYECKOIO PSLIIA

Pyz)=> (—1)*Cix, (14)
5



Ulk—k!24k llLu\uTl}f‘/\JTL}J, ~{y -4+ -

C npencrasnenuem (14) B unTerpane (3) nmeem

l

1-P(= Z * . (15)
k=1

Nns cevenns (9) srman k-ro ciaraemoro (—1)*+1Cix* B sToit cymme B

unrerpan (monaraem x2* =[ (x2+x2)—x2]* u ucnonssyem dopmyny Guroma
HeioTona ), nMeeT Bun

X {5k_1clk[k'A( )+ e (e)]+ Z b, 6‘7} (16)

raoe b; — Hexkoropoie kosddunuenTel. Takum obpasoM, BeInduHy (J; MOKHO
npencrasuth B Buge (10) ¢ menmsBecTHBIME NOKa (KpoMme ay = () BesmdnHa-
MHI Ajg .

st ux oupenesieHus BblgesnM B cymMe (15) mepsble k ciaraeMbix H 3a-

nuieM (J; B BIAE CYMMBbI IBYX HWHTErPAJIOB

2 k 2
Q:/xf=/2xdxg(x)Z(—I)m“sz +/2xdxg ) i (X)) »

0 m=1 0

rae g(x) = k(x)/(x? + x?2)?, Benuunna 7 onpenensercsa dopmydoit (13),
Yo(x) = 1= Pi(x), ~u(x) = 0. Iepsriii unrerpasn, coryacHo (16), maer
CTeNeHHbIe cjaraemMble TIponopunoHanbiele €™ ¢ m < k—2 u ciraraembie
tuna  e™ [ mA(e) +eA’'(e)] ¢ m < k. C yuerom (10) nonyqaem

2
/Qdeg )k (x) =
0

!
—kaye® ™t + Z 6’”_1{Clm[mA(6) +eA'(e)] - malm} +

m=k+1

+ cnaraembie ~ €7 ¢ m<k—2.



dk—l r
lim R /QXng(X) Yk (x) = —klay

e—=0 [;‘k_l
0
1 5To npuBonuT K dopmye (12).

OTMmeTum ere ciyyail, Korja
o(x) = 25’k(x)/(X* +¢).

T.x. oTpunaTesbHag TPOM3BOAHAA MO € OT 5TON BEJMYMHBI paBHA CEYEHUIO
(9), uarerpupys (10) mo & mosyunM LIS 5TOTO CIIydas

Qr =y’ {am _ zlje’“ {ClkA(E) — aw }} . (17)

k=1

[ocTognuuas unrerpuposanus ajg=Q;/x2 npu ¢ =0, uto ¢ yuérom (3) npo-
BonuT K dhopmyie (12) mis ajg. Popmyia (17) nosBosseT HANUCATE PElEHIE
st cevenns o(x) =0, (x)&(x), T.x.

82

) = (14 368" ) on00 - 15 2 (18)

x? +Xa
Takue xe TpeoGPasoBaHUsi MOXKHO clesaTh U mis pernenust (5), (6). Uc-
noJib3yst BMecTo (14) pasinoxeHue

(e}

o) = DG, Culn) = ™. (19

k=0

7 TIOBTOPS4 NPeAblAyINe PACCYyXKIeHN, TOJIYYnIM

=y Z{ Culm)[FA() + eA'(2)] — k() } ,

k
v (mx)=1— Jo(nx) Z 1)+ Co ()X

Benmnunner A(e), A’'(g), kak u panee, onpepnenensorcs popmydoit (11). Or-
MeTHM, 4TO B cirydae cedenus (7) IpH mepexone B MHTErpasiax STHX HOPMYJT
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niada A(€), ag(n), KOTOpble, ONHAKO, racaT APyl Apyra.

Popmyast (10) - (14) pator obiiee peleHue 3amadn. IDTO CTPYKTYDHbIE
(bOpMyJIbI, IOKA3BbIBAIOLINE, HAIIPIMED, YTO caaraeMble B (2) 3aBUCAT OT OBYX
kouctaunt A(g) m A’(g), BenuuuHBL @i He 3aBUCAT OT yrya ODpe3aHus X
uT. 1. OTn GOpMysIBEl MOTYT OLITEH MCHOJB30BAHLI IJI MOJYYEHHS TOYHBIX
W, C Yy9ETOM MAJIOCTH BEJIMYUHBI €, TIPUOJIKEHHBIX PeleHil.

3 Ceuennsa Pe3epdopna m MorrTa

Ipu k() = 1 uaTerpan B dopmyse (12) naiinen B npuioxenun A u

l
1 e 4

=2 — — 0=0 A(e)=1In A =——
ajr Clk(Sl Sk Z_: L ( ) c € (E) 4+¢

st cevenns Pesepdopna (7) monaygaem

l
R am kg dte 14

Q _XCZ} kCiy [1n——2(5, Sk)—zm (20)

Huist cevenns Morra (8), ¢ yuérom (17), (18), Hafinem

l
Q (1—|—£) QlR 62{ n%— 6kclk [hl 4?—2(5! _Sk)] }
k=0

(21
Wrak, psan (2), (20) asisercs pemennem ypasaenus (1) mis cevenus (7),
psan (2), (21) — mius ceuennst (8). UcnonbsoBannoe B [1] npubmmxkenue I'oya-

cvuTa u Cannmepcona mis ceuenusi Pesepdopma

R 4
Ql ~ X?Cll In g — Q(Sl — Sl) -1

— 5TO, ¢ HECYLIECTBEHHBIMI OTINUnAME (£ < 1), NepBHIil UleH pasjioXkeHns
B opmyute (20), BKIIOUAIONINI cJlaraeMble ¢ HYJIEBOI CTENEHBIO MHOKUTEIS
e", a nonyuennoe B [1] npubnuxenune miaga cedenus Morra

M

4 1
Ql IS Xg {Cll [ln g — 2(5[ — Sl) — 1} — 55251}
— 9TO cIaraeMble ¢ HYJIeBOI CTereHbio MHOKHUTeNd F B dopmyste (21).
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npuoJInKeHnd. ViMeeTcd TaKxKe BO3MOXKHOCTb CpaBHEHMA DEIIEHUN YypaBHe-
muit (1), (4).

Huist cevenns (7) Gopmysa (6) npusonuTcs K BULY

n d [ d
Q (n)= {1+ d_/ _|_lc2r}a ¢ =Xan-
0

Murerpan pasen Kq(¢) u ¢ yaetom K{(¢) =—K;(¢) nosyuaem

R

Q@ (n) = iﬁ—;{l - xanlﬁ(xan)}. (22)

IIpencrasngsg Ky B Bume psmaa, moaydum

4 1
—xcze’“ YkCr(n I:lng—Q(S(U)—Sk) - E] ; (23)
S(n) =1 C Ci(n) = — 2k
(77) - Il77+ ; k(n) — k'24k77 s

rae C' — mocrosinnas Oinepa, Ck(n) — xosbduumeHTH B pasioxennu (19).
Popwmyita (20) mepexonut B (23) npn

44 ¢ 4 4
—In—,
€ 44¢

Clk — Ck(ﬂ) s Sl — 5(77) s In — 1. (24)

B cnyuae ceuenuss Morra naTerpan (6) pacxomurcs, eciau He obpe3aThb
ceuernne npu x = 2. Popmysy Tuna (21) MOXKHO NOJYUYHTH C HEKOTOPHIMI
npubnmkenusmu. Ipencrasum B (18)

/03 +x2) = [1/03+x2) - 1/x%] + 1/x2.
HepBOe cJiaraeMoe 37JeCh gaetT CXOﬂﬂHIHfICﬂ I/IHTera,JI, paBHbIﬁ
xe {In(4/e)—2Ko(xan)—2(Inn+C) },
UHTErpaj OT BTOPOro NpubiaukeénHo [1]

2

1 [e.0]
2X§/+W)de~2x hm /YX /JO()?X)dX =22 (Inp+C).
0




M 2 R 2022 4
"o (1+ 5 ) @'t - X fin 2o an) }

C mpencrasiienueM Ky B Buze psiga HOJYdUM

o~ (1422 ) gr -2

2 4 4
In—)» *C In——2(S(n) —=Sk)| ¢. (25
225 w2 (s s . @9
k=0

T.e. c npuHATHIME TPUOJINKEHUAME 3/16Ch, KaK U [y cedenus Pesepdopna,
HoJIy4aeTcs: cooTBeTcTBHE ¢ pemienneM (21) npu ydere popmyd (24).

C mcmosb3oBaHeM MOYYEHHBIX (DOPMYJT MOXKHO HAllTU PEIEHns ypaBHe-
muit (1), (4) mst cevennit o(x), ABAAIOIMNXCS PANMOHAIBHBIMI QYHKIISIMI
ot x2. C yuéTom, Hanpumep, opu k=1, 2

1 (_1)m+k—2 ak—l am—l 1 < 1 1 )

(x2+¢)* (2+a)™ - (m—1)!'  9¢h=1 dam=1 a—e \x2+¢ x%+a

HOJIyYaroTCs pellieHus it cedeHuiit oy, (x) £(x), o, (x) £(x), B KoTOpBIX

bm
00 =2 ey

m

MHOXITeIL TAKOTo THIA obpe3aeT cedeHne B obaacTH X2 > G, U TO IIO-
3BOJIAET, HAIPUMEp, IIOJYUYNTh PellcHue ¢ IPUOJINKEHHBIM YYETOM s1epPHO-
ro gopmbakropa. Kak BuaHo, GaKTHYeCKU HYXKHBI PELICHHS IJId CedeHuil
o~1/(x*+e)—1/(x*+a). B ciayuae pana no nosunomam Jlexanapa onu
HoJiy4yaroTcs ¢ nomMouisio dopmyist (17), B koropoit aig = 2C,(S; — Sk).
BosmoxnocTn pamos i nomydenusa Q;, Q(n), Boobe ToBops, orpaHu-
gennl. ns Q(n), manpumep, npwm X,7n > | HEOOXOAMMBI ACHMITOTHYECKHE
pasnoxenns. s Q, npu 6oabLIMNX 3HAYeHNSX [, HyKHO ¢ 3amenoit [1]!

Pi(cos(d)) = Jo(nx), n=+Il+1)

1BTO MOXHO 060CHOBATH B KBa3UKJIACCUYECKOM l'IpI/I6.HI/I)KeHI/II/I7 €CJIN UCXOMHOE ypaBHE-

Hue 105 P 3anucaTh B nepeMeHHOR X. DTO ypaBHEHUE IIIaCUT

1 d 2\ d
= —X<1—X—) L P=-ll+1)PR,

X dx 4 J dx

U B KBasuKJaccmaeckoM npubnmkennn naét Pj(cos(§)) & Jo(nx). C atum cooTHOmERNEM
npu npuseneHnu psina (2) k uaTerpany (5), kak u npu nosnyveHnn ypasHeHns (4) (cm. o6
sToM B [1]), He BO3HUKaeT HEO6XOAUMOCTH B MaJIOyIJI0BOM NpubnukeHun ans cedenus. Ce-
YeHme OCTaETCsA TOYHBIM, €M, Ha Halll B3TJIAM, U 06ecIiednBaeTCsi MPUMEHUMOCTD PEIeHU s
(5),(6) BO BCell o6macTU YIIIOB.
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o0

@ = Nt [o(x) xax { 1=Ja()} = 7= Nt [Jo()o(x) xdx.

0

roe m = Nto, — cpellHee 4YHCJIO CTOJKHOBEHHMH mJid OBpEe3aHHOTO MpH
X =2 ceuenus. T.e. 1s NoJNydeHNs TOYHBIX PEIICHNN, €CJIN CYyMMIPOBaHNe B
(2) ocymectBagercs no | ~ 1/x,, Heo6XOMMMO NPUB/ICYEHNE AHATHTHICCKIX
pesynbTaToB g 3anadn (4) - (6).

OcHoBHOe BHUMaHWE majiee yaeJeHo cedeHmio Peszepdopma. PesyabTaThl
CpaBHeHWs MPUOJNKEHHLIX PEIIEHNI ¢ TOYHLIMI 06CyKIaoTca B pasese 6.

4 Psan no cremenam 1/B. ®ysxkmum ™ (X)

Pemenne (5),(22) saBucut oT napameTpoB x2, x2/x2. Bropoil us nux pasen
CpelHEMY YHCJTY CTOJKHOBEHHI

= X:/Xz,

T.K. TIoNHOe cedenne oy = s2/x2. Ilasiee mcnonbsytoTcs mapameTpsr A, B.
Hapsany ¢ B ucnonbiyercsa Takxke 6oslee HATJIAOHBIA MaJbI TapaMeTp

= xi/\.
Besinuunnr B, A onpenesium nocpenctsom [1,3,4]

B—InB=1nn-2C+1, X\ =7aByx?, (26)

pu 5TOM
neB=1,

u nepeitném B (5), (22) K nepeMeHHBIM
u=An, X =q/X.

Psan (23) nosyuur Bunm (MHIEKC B nanee omyckaem, B KadecTBe apryMeHTa
HCIIOJIB3YeM BEeJIHYHHY P)

=k a1y k+1 ol

k=1

11



THUYECKH OCYHIeCTBJIAETCA IIePEXOll K IapaMeTpaM A, . PYHKIUA pacipene-
Jennd nnda cedenus Peszepdopna mosmydaeT mpocToil B

fla) = (X, m)/X* wm f(g) gdg = ¥(X, W) XdX (28)

rae GyHKOHMA i 3aBUCHUT OT A TOJILKO Yepe3 OTHOCUTENLHYIO BEJIMYMHY
=q/X.
CunTaeM cpefiHee 9UCIIO CTOJIKHOBEHHH T AOCTATOYHO OOJIBIIAM, TAK 4TO
1/B«1 n &=1/(mB) <« 1. C yuerom 3T0ro octaBuM B (27) TOJIBKO HNEPBHIi
wien pasnoxenus. Torma

Inp

an=r(1-52). (29)

u, npencrasiss exp(—Q) u perenue (5) B Bume psama no crenensm 1/B,
HOJIy 9M

fla) = a5 3o BSOX), X =g/, (30
n=0

(e}

% / e [plnp)" Jo(2y/p X) dp. (31)

F(X) =

OTmeTnM, 9TO TapamMeTp A MHTEPNPeTUPYETCS, KaK XapaKTepHBIA pas-
Mep 0BJIaCTH MHOTOKDATHOTO paccesanus (anddy3noHnoil obaacTu), B KOTO-
poit pacipenesnenne actui 6amsko k rayccosomy ( f(O(X)=2exp(—X?)) n
rfie cocpelloToueHa 6oJIbIas 9acTh PACCeIHHBIX YaCTHII.

Haiigem mrs dymxmmit £ (X) npencrapienns B BUe PSOOB I UX acuM-
NTOTHYECKHe pasyokeHnd. B IpoMexXyTouHBIX GopMysIax cleaaeM 3aMeHy

(X)) = fP(z), z=X2.

Ioncrasiss B (31) pasnoxenne (19), nosydum BenoMoraTeIbHbIN Pt

- (k+1)...(k+n)

=23 (-1 Thn(k—i—n—i—l)zk

k=0
ho(v+1) = 70 Y Ly
n¥ (Inp)"dt = ! T(v+1) dvn v '

0

Popmystet s h, npuBeneHbl B npuiioxkenun B.
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npV+1l) = hp_1(V)/V+Np(V), K KOTOPOMY IPDUBOAUT POU3BOAHAA T - I'O
nopsnka or ['(v+1)=vT(v), npeobpasyem ero kK BUmy

g (k+1)..(k4+n—1
CEDICIESSS S
e (k+1). (k+n) [ 2FH AL
+2n! hy ( —22 o <k+1+n(k+1)2 ho(k4+n+1).

Hepr,ZIHO BUAETDH, 4YTO HAIIMCAHO COOTHOHICHI/IG
z

7
S (z) = £ (2) + 20l ho(n t/f dn—n]@?/ﬂm<)&
0 0

F)(€)dE =b,, (npmoxenne C), mis GyHKIHI

1 [
=5 [

F'+F,+2F, =F',
zZ

1
C yuerom 5

[OJIy4YUM ypaBHeHue

¢ HAYATLHEIMH YCJIOBIIMI
Fo,(0) =0, F!(0) = —nlh,(n+1).

DTo No3BOJIET TOCIEOBATENbHO HeKaTh dynkunn Fy,(2), f)(z) co Beé Bo-
Jlee BBICOKIMMU 3Ha4eHUSIMHU 1 (cM. npuioxenue D).

AHAJOTMYHBIN TTOXO0/] MOKHO IIPUMEHNUTD U1 TToJydenus GyHKuin 6oJiee
obiiero Bufga ¢ m > n

S e

/ " (lnp)™" Jo(24/p X) dp
0

HeobxonuMocTb B 5TUX QYHKIIUIX BO3HUKAET MPU MOCTPOSHUN TPUOJIMKEH-
HBIX perenuii. POpMyJIbl A1 HUX TOTYydaroTCad GaAKTUIECKH Te XKe, 9TO U B

ciaydae m=n. Y paBHeHUE IJId
1T
=5 [,
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M TSI TIOJTY YeHu s f,(,f )(X ) MOJKHO HCIOJIB30BATH COOTHOIIEHNE
(n) o d d
Smi1(2) = — 17 d frgf)(Z)
Hastee nng m=0, 1, 2 norpebyrorca GyHKIINN

f(o)(z) =2mle Ly (2),

Lo(z)=1, Li(2)=1—z,  La(2)=1-2242%/2.

Hng dyukmuit F,, MOXKHO NOJYYUTH AaHAIUTUYECKYIO PEKYPPEHTHYO GOp-
myny. Hanutem

Fo(z) = nlhy(n+1) e_ZLgl(z) + A(z),

rae L' — nonmmom Jlarrepa L) mpn j = —1, mepBoe ciiaraemMoe — pelente
onHoponHoro ypasHeHus mwist Fp. s A(z) mosydnm ypaBHeHHe ¢ HYJIE€BbI-
MU HAYaJIbLHBIMI YCIOBUSIMHI, WHTETPUPY S KOTOPOE MOCJIEIOBATEILHO k pa3 B
npenesax ot (0 no z, Halinem

1" !
AL+ (2= k)AL, + (n— k) Ag = s,
rae Ag, s — k-KpaTHbBIe HHTerpasisl B npenesiax oT 0 o z, or A u s=zF) .
Pemas 5To ypasHenune npu k =n, nosydnm

dn—l ¥
P e /ett_"_lsn(t)dt
z

0

Fo(z) = nlhy(n+1) e_ngl(z) +

To ecTs QpyHKIUO F),, MOXKHO BBIPDA3UTH YepPe3 OIMpPeeSIEHHbIE MHTETPAIbl OT
F,_1. B ciiygae n=1, nanpumep,

LiY(2) ==z, s1=ze?, hi(2)=1-C,

Fi(z) =e7? =14+ ze ?[Ei(z) — Inz],

u s fO) nonyuaem mssectHyio bopmyiy [3,4] (mepexonnm k aprymenty X)

FO(X)=2e"%(2=1)[Ei(z)—ln z] — 2(1—2¢%).

14



N
Fo(X)=nle k' 2,

k=1

0o k
z
f(")(X)ZQn!e_Z —al—}—g (ak—ak_[_l)y ,
k=1

IPUTOAHBL 1102 z ~ 100 u cimmBaioTcsa ¢ ACUMITOTHYECKAMU pdaaaMn

o] '2 n—1 lnjz
E k+n > an—jlk+nt1) I
k=0 7=0 ’

1

= (k
Z —ik_fn-l-l Zﬁn - k"‘”"'l)

Pynxmun f(")(X) nokazanbl Ha puc. 1. Ilpu n> 2 cpoiicTBa 5Tux QyHKIUN
MeJIEHHO MeHAIoTCd ¢ BospacTanne nomepa n. ynkmun fO | f11) prinese-
bl TeM, uro f(®) onpenesser noBenenne GyHKINN PACIPENeIeHIs Ha MAJIbIX,
a f(1) — ma Gonpmmx yriax.

B cinydgae 6onapmux n mid 3TUX GYHKIAH MOXKHO TOJYUATEH IOCTATOTHO
TOYHBIE TPUbIMKeHUsI. Pypbe-0bpasbl >TUX QYHKIUIT

Jalp) = P [plnp]” (32)

UMeT MakcumMyM upu p > 1 (puc. 2). O6sacTh 5Toro Makcumyma Opu
JIOCTATOYHO DOJIBIINX 12 BHOCHT OCHOBHOI BKJIA[l. 3aluIlleM IPUOIHKEHHO

fn (p) ~ fn,maw [(1_6)!}771 (p) + ﬁgm-l-l (p)] 3 (33)

gm (P) = (P/Pno)™ exp[=m (p/pno — 1)],

rae fn,ma:l: — 3Ha4Y€HHe fn B MaKCUMYMe€, TOYKa MaKCUMYyMa pp o OIIPpEAEIadeTCA
peIIeHUEM TPAHCHEHAEHTHOI'O YpaBHEHUA

Pno =71 (14 1/Inppo). (34)

?IIpu BHIYMCIIEHNHT YJIEHOB palla, HANpPUMep, 171 F), mo dopmyie

exp{In|ag| —Ink!'+ klnz— z+Inn!} .

15
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) R )

Puc. 1: ®ynknun f(”)(X). Homepa Bo3zjie KpUBBIX MOKA3bIBAIOT 3HAUEHUS 7.
Touku — npubmmkerue (35).

fn (p )/r T

n,max

f \J/ // » S

0
} I I pl

0 4 3 12

Puc. 2: ®yukunu f,(p). Homepa Bosjie KPUBBIX MOKA3BIBAIOT 3HAUEHUS N.
Touku — npubiamxkerue (33).
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B MaKCUMyMax COBHIaOaloT. & CJIOBUE COBIIaJeHUA BTOPBLIX IIPOU3BOAHBIX IIDU
P=pPno UMeeT BUI

,u:m—i—ﬁ:n(l—l—ln_lpno—l—ln_‘?pno).

Bemwuuner m, [ onpenensiorcs orciona ycaosueM m < g < m+ 1.
C y4éroMm sTOro mmeem
f(n)(X) zfn,ma:c {ale_alzl/m (011,2) + a26_a2sz+1(a2z)} ; Z:X2:
(35)
Pno _ Pno _2(1-p)m!la; 2B (m41) ay
o @ =" 5  %2=-"", m+1 "
e (m+1)

5=
m m+1"’ e~mmm
ITapaMeTphI a1, da, 01, (g 3aBUCAT OT N, WHAEKC N I KPATKOCTH OMYIIEH.

[ pubanmxénnbie 3Havenns hyukunit f,, f(™) nokasaner ma puc. 1,2 Toukamu.
TokaxkeMm B sakmmodenne, 9o psan (30) pacxonures. BosbMmem ¢ =0, korna

0= 2 Srwr |
Ipu nocrarouro 6ompmux v '/ (v+1) =T (v+1)¢(v+1) =T (v+1) Inv. Ocra-
B B KaxaoM nuddepenuuposannn B muoxuTese npu ['(v+1) nanbonbimee
cnaraemoe, nomydum (d” /dv™)T(v+1) ~T(v4+1)In" v. T.e. f")(0)~21In" n,
obmmuil wieH pasioxenus B (30) nponopruonastern [lnn/B]" u psn, oueBun-
HO, PACXOMUTCH.

Taknum 06pa3oM, HYKHO yYHTHIBATE Jub60 KOHeUHOe (Kakoe?) 4mcio uie-
HOB Pa3JioKenus, Tu60 HAllTH CXOmAuiica psaa no ctenenam 1/ B. Ilaa sToro
HEOOXOMMMa CXOANMOCTD HCXOMHOTO HHTerpasta (5), KOTOPHI ¢ TPUGJIHKEHH-
eM (29) pacxommrcs.

5 OO6pe3anue MHTErpajioB U pPsaOaoB.
Cxonsiuuiics psan mo cremessm 1/B

B dopmyste (27) BeipakeHne B GUTYPHBIX CKOOKAX NMPH AOCTATOYHO GOJIBIIOM

3HAYEeHNHU P CTAHOBUTCA OTPHIATEILHBIM, IO3TOMY NPH yU&Te 1M YJICHOB pas-

qoxenus lim Q(p) = —oo n unTerpan (5) pacxomures. YUTEM CIEOyOMHI
p—>00

(m+1) - it wieH pasyioKeHus ¥, canTas Bequwuuny 1/B masoil, onycTum B
Hem citaraemoe ~ 1/B. Tloay4yum

; (36)

< m m+1 m+1
Q(P)“Em‘i‘ae WP
k=1
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o0 1 2 3 4 5

Puc. 3: Pasnmunsle npubmmkenns mid Q(C), ( = xgn upu =5 [ - § -
dopmyna (36) mpu m= 1=4; 5 — popmyna (22); Touku — sHaveHns Q 10O
dopmynam (40), (22).

rJle 3HaK CyMMBI 0bO3HauaeT oOpe3aHHBI o m - My ciaraeMomy psin (27).
OTo yJaydmaeT TOYHOCTL NPUOJIMKEHNA B OOJACTH XapaKTePHLIX 3HAYEHUI
p~1(n~1/A) u, kpome Toro, OHECIEUNBAET CXOAUMOCTH HHTerpasa (5).
Tono6Hast mpolienypa COOTBETCTBYeT OOBENMHEHUIO cyaraeMbix B (27),
HIMEIONTUX OJMHAKOBYIO CyMMAapHYIO CTEIleHb MPON3BENeHUN MAJIbIX BeJTHYIH
s u 1/B, T.e. cjlaraeMbIxX, TTPONOPIMOHATBHEIX &' 1 &'~/ B, n ydery moce
5TOr0 KOHEUHOTO YUC/IA YJICHOB passokeHWd. UJEHBI TAKOTO PassIoKeHUs C
BO3paCTaHUEM P CTPeMATCA K GeCKOHEYHOCTH, T. €. GOJbIINe 3HAYCHUA p 06-
pesatorcs (puc. 3) u mHTerpas cxonurcs. Ipubauxenne ¢ m=0, HanpuMep,
COOTBETCTBYET TEPBOMY WIeHY Takoro pasyioxenns (¢ ¢ =0), paBHOMY p, u
OIKCBIBAET IayccoBO pacnpeneienue. ag Q) aHajgormyHoe NpuOJILKEHHE
noJiydaeTcs Ipu nepexozie B (36) K MCXOMHBIM NEPEMEHHBIM € , 1) U UCIOJIB30-
BaHuu dopmys coorBercTeus (24). Iomyuaem obpesannbiit psan (20) :

Qx> o+ (M) Cimp Be™ § (37)
k=1

IIpu m>1 psan daxTuyecknu obpesaercsa npu m=I[, T. k. uipu m>[ Cy, =0.

18



m > 1, HOpDMHUPOBKA U BeJIMYNHA ¢*, KOTOPBIE ONPEAESIIIOTCA CaaracMbIMI C
[=0,1 B (2), 6yoyT TOYHBIMIU.

BosuukaeT Bonmpoc ¢ mHTepnpeTanuell Takux NpubJIMKeHUN, T.K. OHU He
COIEePXKAT HEPACCEAHHBIX YAaCTHIl, T.€e. DAKTHIECKU IPUHATO, YTO BKJIAMI YTUX
JacTHUIl B pellleHne MPeHeOPeKIMO MaJl.

B cBsI3u ¢ 5THM OJIE3HO OTMETUTEH, 4TO ypapHeHusM Tuna (1), (4) non-
YUHAETCA ONPENeJIEHHBIN KJIACC CUCTEM, MEPEXONbl MEXKIY COCTOIHUIAME KO-
TOPBLIX 06pa3yioT nenb MapxoBa. IlycTh cumcTeMa moagBepraeTcd HEKOTOPON
CILy JaifHOM MOCIIEOBATEILHOCTH BO3LEHCTBUI U pp (A) dA — BeposgTHOCTE 06-
HapyXKeHUs CUCTEMBI B MHTePBaJie COCTOSHUN dA Tocse n - TO aKTa BO3Ieli-
cTeug. Torma

poN) = [WON) pocs (V) X

( ypasrenne CmosyxoBckoro ), roe W (A, X')dA — BeposTHOCTE Hepexona B pe-
3yJIbTaTe ONHOTO aKTa BO3ICHCTBUSA B HHTEpBa d\ U3 Ha4aJ bHOTO COCTOAHMS
X', BepoaTHOCTD TOTO, YTO K MOMEHTY BpeMeHN ¢ (Man Ha My TH {) TPON30ii-
JIeT N aKTOB MOAUMHAETCA paclpenesennto IlyaccoHa co cpeqHIM 3HaYeHUEM
T 4mcsia akToB 3a BpeMd t. Ilo mcTedeHMn >Toro BpeMeHH (GYHKIUS paclpe-

AE€JIEHUA paBHa B CpEOAHEM
00

) =Y e ).

n=0

Huddepennupysd 5To COOTHOIIEHUE TIO T, MOCJE JIEMEHTAPHBIX BBIKJIAJIOK
TIOJIY UM

af(am) — / 1=y gy

o = —fNR)+ WX FV,m)dX .
Oto ypaBHeHue Toro xe tuna, 4ro u (1), (4) (mocrarodHo mepeiitu B ypas-
HEHUSIX OT HPOIIEeHHOro myTH ¢ u cedenus o Kk n = Ntoy u W =o/o).
Kak Bumno, perreHmst 5TUX ypaBHEHHII — 5TO CPeIHNE IO PAaCIpEeeHIIO
Ilyaccona u mpu 3alaHHOM 3HAYEHNU T CJIEMyeT NPEACTABUTD

f(‘]:ﬁ) = 6_ﬁf6(Q) + (1_6_ﬁ)f5(q’ﬁ) )

rne  fs(q) = 0(9)/q, [fs(¢, ) — dyHKUUM pacupeneseHUs] HepacCesSHHBIX
¢ n=0 u paccesnubix ¢ n > 1 wactmm, 1—e "
HUS.

— BEPOATHOCTL pacced-

HepaccesiHHBIe 9acTHIBI MOXKHO OTIeNNTH B pemternsx (2), (5). Hanpu-
Mep, B (22) mpu ¢ > 1
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B obmem cirydae, eciu cedeHHe He COUEpPKHUT 6-06pasHBIX 0COBEHHOCTE, ero
bypre-obpas mpu n — 0o cTpeMuTcs K HyJIo, T. €. opmyast (3), (6) npuso-

O9T K mpefesy  lim () =7, DTOT mpenes COOTBETCTBYET HEPACCESTHHBIM
n,l—o00

JacTumaM, KOTOpPbIe MOXKHO OTHEJINTE C IIOMOIIBIO 3aMEHBL 6_Q — €_Q —€

—m
u y4éra B permenun ciaraemoro e fs(g). Ionydatommecs Gbopmyssl nis
dbyukuun fs, B orsmune ot pemenuii (2),(3) u (5), (6), KOppeKTHBI B Hpak-
TUYECKMX pacdéTax, T. K. He coflepkaT §-o6pas3Hoil 0cOBeHHOCTH.

IIns paccesHHBIX 9aCTHIl IMeeM

s(cos ¥, 1) Z Pl (cos ¥) exp(— él(t)), (38)
fslg,t) = /ﬂdnJo(nq) exp(-Q(1,1)) | (39)
e=Q = (eQ—e"T)/(1—e"T). (40)

OrmernM™, 9To oTcona npu 7T << 1, korna Q € lu e 91— Q/m, c
yuérom (3), (6), cinenyer onunakoBslil 11t ypasaenuit (1), (4) u nocrarouno
noHATHEIN pesynbraT fs(q,t) = o(q)/o:. Hpu ¢ > A, korma B dypbe-
Pa3JIoKEeHUH CYLIeCTBEHHBL Masibie 1), [<K1/A u QK 1,

~1-Q/(1-€e7),
TeM ke obpasoM (c OT6paCbIBaHI/IeM HeHy)KHbIX 30ech cyaraeMbix ~ d(q) ),
MOJIyYUM B OJHOKPATHOI 0BJIacTH

1—e o; oy

Flot)m — 70 w29

Bepuémest x npubmmkenusm (36),(37). MuoxuTens 6_5 B (38),(39) o6-

pesaet Goabume 3navenns 1,1 (e=9—=0 npu 1,l—00) 1, B 3TOM CMBICIE,
npubnukenust (36), (37) MOXHO MCIONB30BATD ISl PACCESIHHBIX YaCTHIL, T.€.

IpUHATE @ & (). ChemaeMm yTouHeHme
QrQ/(1—e7T). (41)

D70 cooTHOIEHNE, CIpaBeliuBoe Wid Maibix 1), [ <K 1/A) korma @, Q<K 1,
yTouHsieT QYHKIUIO pacnupenesedns Ha GOJBIMUX YIJax, €CIU ¢ ero YUTOM

OIIPEAEIIAIOTCA BEJIMYNHBL B, A IIJ'[H 9TOTr0o moJiaraemM
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Psan misa Qs B 3aBucuMocTn oT p=1u?/4 npumer BUA

k. 1 k+1
Qs(p):zk?aek 1pk{1—as—§<lnp—25k+7)}, (43)
k=1~

1
aSZE(B—}—?C'—i—lnae—l). (44)
Onpenenum BesuduHBL B, A\ U3 COOTHOIIEHUT
B—In B =Inn,—2C+1, M =n,Bx2. (45)

Ipu stom a;=0 u psan mwis Qs (p) coBumanaer ¢ (27). -

B nrtore numeem mpubsimxenne Q& (), 6osiee TouHOE B cpaBHeHNN ¢ () & ()
[pU MaJIBIX 7) U NpubJInKEHHO obpesaloinee Gosbiiune sHadenus 7). [lpu m=1
B (36) nosyuum Bmecto (29)

~ Inp 1 9
= 11— — — .
Q(P) P< B)—I—Qaep

Kax n panee MOXHO cesaTh Pa3jioKeHue 10 cTeneHsM 1/ B n moayauTs ps
(30) ¢ dyuxmmamu f(?) (e, X), koTopsre onpenesens: dopmyqioit (31) ¢ obpesa-
IOIMM MHOXHUTEJIEeM MOl WHTerpasioM, pasHbiM exp(—ea p?/2). Hopmuposka
5THX QYHKIWMI ocTaéres Toil XKe, 94To 1 B ciaydae =0 (npmwioxenune C). Oru
GbYHKIUH, OMHAKO, 3aBUCAT OT JIBYX IIEPEMEHHBIX U HeYINOOHBLI B IIPIJIOKEHH-
aX.

3anummemM pasjioXeHne B BUME

Nm

5 L 2 plnp
=y ST (), wp) =ap- Q)= —ap(p - D)+,

n=0
a=14+a, a==/2.

Pynkius v(p) paBHa Hymo B Toukax p = 0, p = pp = | u npu 3HaYeHHN
p=p3 > 1, onpenesigeMoM U3 ypaBHEHUA

ps/27s —In(ps/27s) =In s +In2+1/27; .

Cpasnenne ¢ (45) mokasbiBaer, uto ps ~ 27, B. Tpu p > ps v(p) < O n
Q(p) > aps ~ 2n;B. Ona nw > 10 ps > 1. Tlosromy orpaHnunM BHadase

obJlacTh HHTET PIPOBAHNA yCIOBHEM p < p3. B sToil obmacTn pan o e~ Q)
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HUIO.
C yuétom p—1 =~ Inp nmpu p ~ 1, cunraem B 5T0il 0bsacTU HOCTATOYHO
TOYHBIM VIS N > 2 MpUOIMKEHNE

1 _ _
— e Pyt (P) ~B™" an fn (Cnp) ) Cp = Pno/Pn )

n!
roe ¢, & 1, ppo — Touka Makcumyma dyHkuuu fp(p) (em. (32),(34)),
Pn, — TOYKa MaKCHMyMa R-TO 4jleHa pasioxenud. PyHkumm cieBa um crpa-
Ba MMEIOT MaKCHMYyM IIDH P =Py, P2 < Pp < p3. Benwuuny a, onpenenum u3
YCJIOBUS COBNAJIEHNs NX MaKCHMMaJIbHbIX 3Hadenuii. IIpw nmepexome x opurmu-
HaJLy IIOJIy9uM

filg) = %{amfl(o)(ko)() Fan (ke X) + Y B—"anc;1f<")(X/¢c—n)},
n=0

(46)
a01:(a—B_1lna)/a2, Cloz:—a/a?)a ]‘70:1/\/55

ap=1, a1 =1/, co=c =a.

3/1eck MBI CHOBA TIEpeNLIn K 6eCKOHEYHOMY BEPXHEMY Hpeesly B (hypbe-MHTer-
panax. C y4érom TOro, 4TO 3HA4YEHUE P, JEKUT CJI€Ba OT TOYKH
P = Pmaz, ABIsIOLIeficss KopHeM ypaBreHus v'(p) = 0, w mpu n — o0
Prn — Pmaz, NOJIYYUM Npu 60JLINNX 7

1 e "n"

—n —a n n n
B ap —> F € Pmary (pma:c) ) fn,ma:c ~ T In Pno ~ In n,
- Jn maz .

9T0 0becleYnBaeT CXONUMOCTD psna (46).

dynxmum f,(n0 ) npu m =1, 2 npuBeneHBl B NPeABIAYIIEM pasllese N ABJIs-
I0TCA MO CYIIECTBY 3JIEMEHTAPHLIME. B IpaHUIax IpUMEHIMOCTH TOTO MpPH-
OAMKEHHOTO PAAa AOCTATOYHO B3ATH N,y = 1D, UCIONBL3Yd TIpU 1 > 5 TpH-
6muxenne (33),(35). Hopmuposka dyukimn fs(g) onpenessiercs ciiaraeMbiM
¢ n=0un paBHa 1. ACUMITOTUYECKOE TIOBEICHNE ONMPENEIAETCA CIATAEMBIM C
n=1. Ilpm ¢ > A

Hosgsaenue 3nech Muoxutens 1/(1—e~™) cBa3aHO ¢ NPENNPUHATHIME BbIIIE
yrounenusmu (41) - (45).
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C pesyapraTaMn pasi. 3 MOXHO NPOBeCTH cpaBHeHue permeruii (38), (39)
knHeTndecknx ypapeHuit (1) m (4). s ceuenns Pesepdopma (7) Taxoe
cpaBHEHHUe [T JaHHLIX Tabuuubl 1, B3gToll n3 paboTs [1], mpencrasieno Ha
puc. 4. B obstacTu 3HaUeHNUII ¢, TJle XapaKTePHLIM pasMepoM MOXKHO CUNTATH
BeJINYNHY A, HaiifeHHBle B [1] olleHKEM oTHOCHTeNBHON morpemtHocTn  &(q)
pemenus ypaBHeHHs (4), BO3HUKAOMell BCJAENCTBUE TNepexona oT chepude-
CKOIl K TIJIOCKOI 06J1aCTH MHTEr pUPOBAHN, IOCTATOYHO TOYHBI. DTO 06J1aCTh
3HA4YeHU# ¢/ MeHbIe WM IOPAAKA HECKOABKUX eAuHUI (06J1aCTH KPATHOTO
1 MHOTOKDATHOTO paccestHust, puc. 4a). 3nech nmeem

—0.302/2, q < qo,

g(q)N Oa QNQO:\/i)\a
)‘Z/Qa q>4qo-

Tabauna 1. Cegenne Pezepdopma. m-me30HbI. 3010TO.
Erin =50 MaB,  x,=2.77-107%

N° pt A B n €(0) €maz 5(2) gculc.(z)
r/cum’ % % % %
1 |0.00375 | 3.51.107% | 4.93 32.7 —0.096 | 0.61 | 0.002 0.002
2 0.015 8.14-107? | 6.61 131 0.003 | 0.13 | 0.007 0.008
3 0.060 1.81.1072 | 8.21 523 —0.002 | 0.05 | 0.030 0.032
4 0.24 3.96.1072 | 9.77 | 2.09-10° | —0.013 | 0.11 | 0.12 0.13
5 0.4 5.26-1072 | 10.34 | 3.49.10° | —0.024 | 0.20 | 0.20 0.22
6 2 0.127 12.11 | 1.74-10* | —0.14 | 1.28 | 1.01 1.07
7 4 0.185 12.86 | 3.49-10* | —0.30 | 2.88 | 2.07 2.15
8 10 0.304 13.85 | 8.71.10* | —0.80 | 8.46 | 5.59 5.37

B o6mactu ¢>> A morpenrsocTh oneHUBaETCS HOPMYIION

&(q) ~ ma@qﬁd(%

rae
2

at ~ g2 = Nt/XQG(X)X dx .

0
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Puc. 4: BaBucumoctnu £ =€(¢) — oTHOCHTeNIBHOI TorpentHocTH peterns (39),
(40), (22) B cpaBrenun c (38), (40), (20). Homepa Bo3jle KPUBBIX O3HAYAIOT
HoMep BapuanTa B Tabs. 1. Toukn Ha KpUBLIX pHC. 4b COOTBETCTBYIOT 3HaUe-

HUIO ¢ =2, IyHKTUPHbIE KPUBbLIE — OIEHKE Ecqc. aszg. 6) oJid BapuaHTOB
q , Iy p p q) \p P

1 =3 Taba. 1.
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00JIaCT! MHTETrPUPOBAHUA: OKPECTHOCTH MAaKCUMyMa CE€YE€HUA C HEHTPOM B TOYKE N
11 OKPECTHOCTD MaKCHMyMa (GYHKIII PAcIpeelieHns ¢ IeHTPOM B TOUKE 1 (puc. 1B
[1]), u ocymLIecTBIsIOCH MHTErPUPOBAHKUE 10 STUM 06/1acTsM, IPUYEM UHTErPUPO-
BAHUE B TOM U APYIOM CIIy4ae OCYIIECTBISLIOCH IO BCEM C(PEPUIECKON TIOBEPXHOCTH.
C 6oJiee TOYHBIM TIONXONOM TIPEEIbl MHTETPUPOBAHNS HYKHO OMPAHNYUTH, T.K. MH-
Terpuposarme 1o )’ moMKHO GHITHL omHOKpaTHEIM. Kak Bumro w3 puc. 1 B [1],
1pu MHTerpupoBaHuu B okpecTHOcTU Touku 71 (d)' =y dx dy) u B okpecTHOCTH i
(dQ' =¢'dq’ dp) mpenensr o IepeMeHHEEIM Y, ¢' IS ONEHOK MOXKHO B3STh PABHLIMU

Xm = Xm(q) = 2sin(9/4),

!
YTO COOTBETCTBYET BEKTOPY 1, HAIpaBJIEHHOMY II0 OumccekTpuce yria u.

Torna
Xm

a*(q) = Nt [ x’o(x)xdx.
0

C yuetom sToro misi cedenus Pesepdopma momyumm fiis GonbUINX YIIIOB Goltee
TOYHYIO, KaK BUIHO U3 puc. 4b (ILyHKTUpPHEIE KDUBEIE), OLEHKY

beute (q) = a’(q) /2.

B mpaxkTudeckux ciaydasix HOMpaBKU K cedeHuo Pesepdopna (ceuernue Morra,
sifepHbI GopM(aKTOp) CYLIECTBEHHEL JIUIIb B ONHOKPATHORM 06/IacTH, MO3TOMY B
obracTn 3HaYeHWII ¢/, MOKa3aHHBIX Ha pHUC. 44, OCHOBHOE BIIMSHUE OCTAETCS 32
pe3epdOpPHOBCKOI YaCThIO CEYEHMS W OLEHKM IOIPENIHOCTH OCTAIOTCS IPEKHIMIM.
B ommokpaTHOI 06/lacTH IOrpelIHOCTEL PEIIEHNs ONEHMBAETCS B COOTBETCTBUI C
3aBICIMOCTBIO cr:a(x). Hna ceaenms MoTta

eute (0) = 30 (@)/ (1-5°°4) .

B rabn. 1 upusenenrr snavenus £(q) nus psna (46) B cpaBrenuu c (38), (40),
(20). &émar — MaKCHManbHas TOTpEIIHOCTH B mATepBane 0 < ¢ < 6A. Ilpumepno
mpu A > 4 - 1072 morpenrHocTs psfia CBs3aHA C IPUGIMKEHHEIM XapaKTepoM ypaB-
HeHus (4) W COOTBETCTBYET pucC. 4, IPU MEHBIINX 3HAYCHUAX — C HOrPELIHOCTHIO
npubnuxenus (36) u caenyommero us Hero npu m=1 psna (46).

Hannnte nis cegenns Morra [1] ¢ yuérom (21) npuseneHsr B Tabil. 2, B KOTOPOI
qe — 3Havenne q npu ¥ = 150°. Kak BunHo, omenkm mpu g 3> A NOCTATOYHO HAIEXKHEI,
BOIPOC MOXKHO CUMTATH MCYEPIAHHBIM.
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Ligin = 1o MBDb, Xa = 0.09-10 ~.

Ne | pt A B n §(0) | &mas | &(ge) | Ecute.(ge)
r/cum’ % % % %
1 |0.00375 | 9.10-107° | 5.01 34.8 —0.079 | 0.56 | 0.20 0.17
2 0.015 | 2.10-1072 | 6.68 139 —0.002 | 0.12 | 0.81 0.66
3 0.030 |3.15-1072 | 7.49 278 —0.01 | 0.08 | 1.59 1.32
4 0.06 4.68-1072 | 8.28 556 —0.02 | 0.11 | 3.08 2.64
5 0.12 6.93.1072 | 9.06 | 1.11-10° | —0.05 | 0.26 | 5.95 5.28
6 0.24 0.102 9.84 | 2.23.10° | —0.10 | 0.63 | 11.3 10.6
7 0.4 0.135 10.41 | 3.71-10° | —0.18 | 1.24 | 18.0 17.6
8 1 0.224 11.42 | 9.28-10° | —0.47 | 5.23 | 39.1 44.0

HanHbie M1 TPUGINKEHUS (37) npuBeneHbl B Tabi. 3. Beumy mpencrasienus
(28) mocTaTO4YHO HANTH BEIMYUHY HOTPELIHOCTH B 3aBUCUMOCTHU OT CPEJHETO YUCia
cronkHoBeHmit . [losToMy sHaUeHmE A (PEKCHPOBAHO, a IapaMepH X2, X2 OHpPENeIs-
fOTCS 0 3HadYeHusM 1, A. C yBeqmdeHmEM m TOYHOCTH HMPUOIMKEHNS BO3PACTaET,
HO IpU HeGOIBIINX 3HAYEHNSX 17 3aTeM HauMHaeT YMeHbIIAThCs (BapuaHT ¢ 1= 10).
HyxH0 oTMeTUTh, 9TO IpM OnMcaHWEM pacCESHHBIX YAaCTUIl 3HAYEHUE 1M HE MOJIKHO
GBITH CIMLIKOM GOIBIINM, T.K. B Opefene m — oo npubmxkenue (37) mpusogur
K d-o6pasHoil ocobenHocTu B penicann. CBs3aHHOE C 5TUM UCKAXKEHUE PEIICHUS B
o6JIacTH MaJIbIX YIrJIoB OymeT TeM Ooiblile, 4yeM MeHblle 1. Ilpm 7 =5 TouHOCTH
C yBenUYeHUEM m He yiaydiuiaercs. 1. e. npubmmxkenne (37), Kak u OpubikeHne
(36), BMecTe ¢ monydeHHBIM U3 Hero npu m =1 psgom (46), UMEOT eCTECTBEHHBII
npenen npuMmernMoctr pu 1 &2 10. [lomaepkuém, 9T0 mapamMeTp & €I JOCTATOIHO
Mall ¥ 3TOT HPeNeN ONPENeIsieTCss He KaKUMU-In60 GU3mIeCKUMM OrPaHMYEHUSIMU,
a cBsisaH ¢ TeM, 4To popmyist (41), (36), (37) — a0 npubimKeHue NI BEIUIUHEL
Q/7, a He ), Kak 5TO SCHO BUIHO W3 PWC. 3, U TIPU 1 = 5 NPUOINKEHNE CTAHOBATCS
rpy6eiM B obmmacte ) > 1/Xa-

Hus psnos (30) u (46) pesyibTraThl HpUBENEHE! B paBoil yactu Tabin. 3. Ecmm
cunTaTh TpaHUYHEIM 3HadeHue & ~ 5%, To psn (30) ¢ n,y, =2 npuronen no 7 & 100
(3mech mombupast n,, IS KaXIOro 3HAYEHWS T MOXKHO YBEIMYATH TOYHOCTH MAJIS
£(0), o He mud Emaz), pan (46) — mo 7 = 10.
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OrHocurenbHas norpeirHocTs ¢(q) psna no nonuHomam Jlexannpa (38), (41), (37)
C Pa3INYHBIMU 3HAYEHUSIMUA 1M B 3aBAUCUMOCTH OT CPENHETO YHCIIAa CTOJIKHOBEHUN 7.
A=10"2%. B mpaBoll YacTu TabIuIbl IpUBENEHBI NaHHLIE NJIS PsAOa (46) — mepBas
CTpoKa maHHBIX, U psfa (30) ¢ n, =2 — BTOpas CTPOKa HAAaHHHIX.

n &102 B m €(0)% €ma1% 5(0)% €mam %
130 | 0.117 | 6.60 | 1 3.0-107% 3.2.1072 0.001 0.24
—1.4 2.8
30 | 0692 | 4.82 | 1 —0.12 —0.24 —0.13 | 0.72
2 | —2.0-107* 1.4-1072 —3.3 6.3
20 | 1.16 |4.30| 1 —0.48 —0.48 —0.50 1.0
2 | -14-1072| -14-1072 || —4.6 8.3
15 | 1.70 | 392 1 —-1.3 —-1.3 —-1.3 1.4
2 —0.12 —0.12 —5.9 10.4
3| —-24-1072|-24-1072
10 | 2.98 [ 336 | 1 —47 —47 —47 | —47
2 —14 —14 —9.7 14.7
3 —0.44 —0.44
5 0.29 0.30
7 0.80 0.80
5 | 867 229 1 —14.1 —14.1 —135 | —139
2 —2.3 7.2 —14.6 | —37.5
3 7.0 8.4
4 16.1 16.1

[Ipubmmxenue (37) me HamHOrO  ClOXHee — pelneHums  loymcMmura
u CanpepcoHa, Kak u psx (46) — psaa (30). OTu npnbikeHNs TPUMEHUMEL IS T ~
10 - 100, qTOo COOTBETCTBYET KOITMTIECTBY BeIlleCcTBa
~1=10 MI‘/CMQ. s MeHbIIUX 3HAYEHUI 77 HeOOXOMUMO GOoJiee TOYHOE, YeM (46)7

npubnuxenue s yakmmn fo(q).

7 3BakiwodeHune

B mnepsoii wacTu paGoTHI ¢ y4ETOM yTia o6pesaHUs X, HAMNCHBI CTPYKTYPHEIE
dbopmynnl pewenuit aus cederuit o(x) = o,(x)k(x) 1 o(x) = o,,(x)k(x), rae
X = 2sin(8/2), § — yron paccesHusl, MHOXUTeNb £(X) YIUTHIBAET OTIMYUS PEATb-
HEIX CeYeHMiT oT cedeHmit Peseppopna o, m MorTa 0,,. 9To Mo3BOIgET NOIYIUTH
KaK TOYHBIE, TaK 1 NpUGIIKEHHBIE PEIleHUS.
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HOMAaM JleXaHapa, 9YTO IMO3BOJIAET IOJAYYNUTE PEIICHUA OJId CEYEHUU, ABIAIOIINXCA
2
panmoHaIbHEIMIA QYHKIIIAMHA OT X~ .

Hamo cpaBHeHUWE 5TUX PENIEHUN C PENIEHUIMEI TPUGIIMKEHHOTO KUHETAIECKOTO
VPaBHEHWsI, TIOIy4YeHHOro B pabore [1], npmaém mirsa ceuenns Pesepdopna — 6e3 npu-
BIIEYEHNS] KAKNX-TN00 MOMOTHUTENBHBIX Tpubimkennii. C yUeTOM 3TOTO 3aBEPIIEH
BOIIPOC O TPaHUIIaX IMPUMEHNMOCTH 3TOr0 YpaBHEHUS, OIEHKN KOTOPHIX HaHEI B pa-
Gote [1].

Pesynprarh BTOpoil 9acTu OTHOCATCS K PENIEHNIO IPUHINITAATEHEIX BOITPOCOB :
TIOJTy9EHNIO CXOMAIIErocs psina 1o crenedsM 1/B m Gymakumit sToro psana f (") Bpr-
SICHEHO, 9TO Psfl TI0 cTeneHsM 1/ B, maxe ¢ CyMMUPOBAHWEM 3HAYATETHHOIO 9HCIIA
YJIEeHOB PAa3jIoXKeHWs, MPUroleH N0 MUHUMAIBLHOTO CPENHETO YKCIIa CTOIKHOBEHUN
n ~ 10. Ilpm »ToM HeoOXOmMM y9ET €Ille ONHOTO, B CpaBHeHWH ¢ pabortammu [3, 4],
4IIeHA PAsTIOKEHIS ~ X2 IJIs TOIy9eHns CXOMAIIETrocs psafa Kak o CTemeHsM 1 /B,
Tak 1 00pe3aHHOro psifa Io mojmHoMaM JlexaHmpa.

[Ipunoxenns

A. Paccmorpum maTerpan

_ [ _wl=)
I = (1—z)k+1 d
-1

€ HEKOTOPOI ucxonHol gyukime v (z) (uemekc 1 y vk (X) Al KPaTKOCTH OLYILEH),
YZIOBIIETBOPSIIOITIEH, COrlacHo omnpeneieHmo (13) ycnoBusam

(z) =0 [(l—m)kH] , (al)

(z) = Z AiPi(z), (a2)

Cir/Cri 1=k,
A = 0, 1=k+1,...,1-1, (a3)
-1, 1=1.
®opmyma (a3) cremyeT m3 TOTO, UTO B pasyoxennn x>* mo mommHOMam Jlexanmpa
P, manGosnbiiiee 3Havenune wHuekca | paBHO k, KosdduimeHT pasioxenus rpu Pk,
Kak crepyet us (14), pasen (—l)k/Ckk .
WuTerpupys mo 9acTsaM, TOLyIuM
1 1
() L[ 2600,
k(l1—z)* 2k (1—z)k
1

- —1
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1
— —— vi(=1).
o (=)
B HNHTErpajie InuueM
2 1—z2 1

(=a)f (=) | (1=a)’
1 MHTEIrpupyd 110 4acTdaM IIOJIYYUM

A= v@ | 1 [ [0=2?) @]
2K2(1—z)F

dr —

- t e FEE

- —1

_ (@)
2k(1—z)k-1

TlepBoe citaraeMoe paBHO HYITIO, T.K.
! k
1 (z) =0 [(l—m) ] .
Tperbe crnaraemoe cokparuaercs ¢ (a4). B mrore npuxonum x popmynam

1

L _ [ ()
Iy = 2 T, I —/ (i=a)* dz

—1

Yh—1(z) =0 [(l—x)k] ,

Yoot (z) = = Y [i(i+1)—(k—1)k] AiPi(a),

Tle ICXOOHOE BBIpaXEHUE OJIs 'yk_l(x) nMeeT BUI
yh-1(z) = k(k—1) we(z) + [ (1=2") vi(2) ],

u yurenn dopmynst (al), (a5), (a2) u [(1—1:2) Pil(x)]’ = —i(i+1)Pi(x).
IMocnenoBaTembHOE TPUMEHEHNE 3TUX GOPMYI HaeT
1

1 Yo(z)
Ik = 2kk!2/ -z 0

—1

(&) = (1 ST Hil-1) — G- D] A 1= PuGa) )

i=0 j=0
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BBUAy Yo(l) =0 m F;(1) =1. YuuTwBag, 4To B CyMMe cllaraeMble € ¢ < K paBHBI
Hymo, a Takxe popmyist (a3), (14) u [4]

1

1
1—Pi(z) 1
/ 11—z o b ! Zk_l k’

—1

MOJIyYMM OKOHYaTelbHO [p = (—1)/IC 2kt o, (S1—Sk).

B. HH?{ OHpeI[e.TIeHI/IFI BeJIINMYMHBI
ha(m, v +1) L & e
n(m,v =— —[I'(v ,
n![I'(v+1)]™ dv»
BO3bMEM [pOUsBOAHYI (n—1) - ro HOpsiKa OT COOTHOLIEHUS

dT(v+1)]"/dv=m [T (v+1)]" Y (r+1).

Bnece u manee I'(v + 1) — ramma-¢pymknms, (v + 1) — ncw-dysKwms,
¢(m,v + 1) - nsera-pynkrmsa Pumana. (CBemeHms mo WCHOIB30BAaHHEIM B pabo-
Te pyrknusam cM. B [5]). C yueTom

(l'_ll)! YU (1) = (-1)'¢(v+1),  i=12,3,..

u noonpepenernem ((1,v + 1)=—¢(v + 1), nonyuaem peKyppeHTHYIO (GopMyILy
n

hn(m,v+1) = % > (1) hni(m v+ 1) (i, v+ 1)

i=1
n=12,.., ho(m,v+1) =1.

B cayuae m=1 hy(r+1)=h,(1,v+1). Ing sebonpumx n (v — nemoe):

hi(v+1)=v(v+1), Y+1)=-C+Y 1,
k=1
2 v
ha(v+1) =3 [P 1) +02 1], CCrt)==d " 5
k=1

u 7.0 C yBenmuenwmeM n siBHBIE QOPMYITBI CTAHOBSITCA BCE 0OJIEE CIIOKHBIMU T
HeoOXOAMMO HCHOJIB30BaTh PEKYPPEHTHYIO GOPMYIy.

IIpu m =2 pekyppenTHas dopMysa onpeneiseT Benuauny hy(2, v+1), Heo6xo-
IUMYIO B acCHMITOTHYecKuX dopMynax gt F, , ™).
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e W PASJVARLHVICA S \Y) :j Jn JO\YHY) U HUPMUAPUDBUHREDLUL Ma Ll pdadd HAdda

0
dysknum f(g) momydaeTcs cpasy, €Cl yYeCTh

fn= /f(q) Jo(an) qdq -

[lomaras n=0, momygyaem

n=

/f(q) qdq =fy| ~ m /f(”) (X) XdX = bon.
0 0

HetictByst Ha f, omepaTopom

~ 1d d
I=12,%
ndn " dn
U yYUTBIBASL LJo (gn) = —q* Jo(qn), nomyumm GopMyITy IS BTOPOrO MOMEHTA

¢ = /f(q) g*dg=—Lf,| .
n=0
0

OTcona 7 1, n=20
/f("> (X)X*dX ={ oo, n=1
) 0, n>2

T. e. Bemmumaa > B maTepBane 0<g<2 ompemenseTcs B OCHOBHOM (OYHKIMSMIE
cn=0, 1.

D. IlpencraBum B ypasHenuu nms F(z)

[ee]
ar g
-z

Fn(z) = e “on(2), enl(z) = n! o

k=1
s ¢, monyanm ypapHeHUE

n
@Z—s@iﬂ-; Cn=Pn_1—2@n_1+Pn_1

C HAYABHBIMU ycoBusMu ¢, (0) =0, ¢,,(0)= —f(")(O)/Z. g xosddurmmenTos
a) TIOTYYInM

k

a1 = —hp(n+1), k41 = ar + ¢k,

1
Ccy = E [ak+1 — 2ag —|—ak_1]n_1 s k= 1,2,...,
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IIpu n=0
f(o) (z)=2e7%  Fo(z)=¢"7, @o=1.

T.e.mpu n=1 cxr =0 mu, c ya€rom h;(2) =¢(2)=1-C, umeem a; =
—(1-C), az=1mu . 5. B urore

Fi(z)=e""

(C—1)z + Z: 7(]:1)“ .

Hamebreiiiee npruMererne GopMyIl He BCTPEYaAET 3aTPYOHEHU : B GOPMYIIe O Ck
ap =0, dopmynst must hy(n + 1) nass B npunoxerun B.

s momyyeHnsT aCUMIITOTHYECKAX (POPMYIT IPEACTABAM

f(")(X) =(d"/dv™)I(v, 2)|v=n ,

2 _ v 2 —z
I(v,z) = ; /e tJO(Z\/E)t dt= m IN'v+1)e *1Fi(—v,1;2).
0
IIpu GombUIIX 3HAYEHUAX Z
B 2sin(v) —(v41) > FQ(k—|—l/—|—1)
I, 2) = - - kz_; k! zk

Iocne nuddepeHIUpOBaHUS MOIYYUM ACHMITOTHYECKYIO dopmyny mius f7(X), B
KOTOpOM

13
Bilk+n+1) = (=1)' > hii(2,k+n+ )b, b = (-1)F 22

i=1

re CyMMUPOBAHUE OCYINECTBISETCS [0 HEYETHBIM 3HAYEHUSM I, BEJIMYTHEI
hy(2,v+1) onpenenstorcs cornacuo npuioxeruio B. IIpu HeGonbiunx sHaveHUsX
(v — memnoe)

Bi(v+1)=1, B2(v+1)=—2¢(v+1), 63(1/—1—1):2&9(1/—1—1)_21%2'
k=1

KosdhdummenTs o B aCUMITOTUYECKOM BhIpakKeHU® s Fy,, MOXHO HalTHU 1o
mpocToll peKyppeHTHOI dopmyne ( craencreue dFy(z)/dz= —fn) (2)/2)

1
" k4n

ay Br—ai-1). 1=12,...,n, ao=0.
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C,z:[enaeM HEKOTOPbIC OOIIOJTHCHMA.

OTMeTnM, 9TO aHATUTHWIeCKas PEeKyppeHTHas (GopMyria, cllefylolias W3 ypab-
HEHUs IS @r(2z), IMeeT BUX

z t
_ _ —2 _ _
en(z) = L7 (2) /[Lnl(t)] etdt/Lnl(g)F,;’_l(g)dg +ha(n+1)L, " (2).
0 0
IIpu n=1, Hanpumep, noxyunuM ¢1(z)=1—e*+z(Fi(z) —In z), u orciona crenyer
aHamuTHYecKad GhopMyJIa s f(l)(z):2e_z [(pl(z)—qoll (z)]

YxkaxeMm emé onuH Crocof MOCTPOEHUs ObICTPOCXOMSIIErOCs Psiia, KOTOPBIN
MOXKHO HCIIOJIb30BaTh I KOHTPOs Bhiuncienuii. Wcronessys B dopmyite

n 2 — n
F(X) = m/e ' Jo(2V/z0)[ tln t]"dt
0
pasioxenue Jo o nommaoMam Jlareppa: JO(Z\/E) =e 7 %Lk(t).
k=0 ’

> k
_ z
ITonyuaem psn f(") =2nle™ E gin) T THe
k=0

(o]

. I(v+1) = /e_tt”Lk(t)dt.

n 1 4"
9" = o qp e+ )

0

Ymuoxkas Ha e 'tY PEKYPPEHTHYIO HOpMYIy
d
t%Lk(t) = (k+1)Lg41(t) — (k+1)Li(t) + tLi(t),
nocse unTerpuposatus nonyauM (k+1)Ix41(v+1)=(k—v)Ix(v+1). Orciona nis
MPOU3BOAHEIX M - TO MOp4fKa Mo v MPU v =n HalimeM

m m m— i dt
(D) I (n41) = (k=n) 1™ (04 1) —m I ™Y (1) 1§>(n+1)=wlj(u+1)

v=n
g BemmauH

m 1 m
9" = == (n+1)

min! F
5TO IPUBOANT K PEKYPPEHTHHIM (hopMyiaM
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(R41) g7 = (k=) g™ — g™, g™ = hu(nt1),

(n)

) n
TIO3BOJIAIOIIMM HAWTH g, ', Tojaras nociegoparensao m=0,1,2,...,n.

IIpuBeném, HaKoHeI, €€ ONUH CHOCO6 TodydeHus ypaBHeHus nis Fy,. B Beipa-
KEHUN

b 2 2 27"
() (x) = -1 SN
f (X)_/C’n(u)Jo(Xu)udu7 Cn(u)_n! exp< 4) [4 In 4:|
0
11 0 0
nonmaraem Jo(Xu) = —— — = X == Jo(Xu), ymHoxaem ero ma X u unrerpu-

u? X 09X 0X

pyem B npenesiax ot 0 go X. Ilomyumm

o]

/%CH(U)X % Jo(Xu)du = Fn(X).

0

B nepoir vacTu muimem

X 2 (Xu) = u 2= Jo(xXu),

oxX ou
UHTErPUPYEM II0 YaCTSIM U YINTHIBAEM
d 1 1 1
T Cp(u) = 3 Cr(u)u—2n " Cr(u) — 3 Cr_1(u)u.
Ionyuaem
11 d 1 11 d

0

d
HeticTByeM Ha 5TO COOTHOIIEHME OrnepaTopoM X I [ UEPEXOMMM K HepeMerHo
2
z=X". llpuxonum K ypaBHEHUIO

F‘YILI+F’VIL+EFTL: n—1-

z

E. Hpuseném mexoropsie monpo6HOCTH pacdéTos.

[Tomuuomer Jlexanapa BEIYUCIAIIACH IO MATPUYIHON PEKYPPEHTHON (HopMyiie

1+A
(Pz+1) - =2 4 (Pz)
€l41 _q2 1+TAZ Al £l
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v 7 4
CobcTBeHHBIE YMCIa MATPUIBI TEPEXONA, KAaK 3TO MOXKHO MOKa3aTh, MO MOMYITIO
MeHbIIIe efNHUNE 1 ¢dopMysla yCTOMYNBa K OIIMOKaM OKPYTJICHHS.

B pacuérax unrerpana (39) ¢pyuxiums Beccens Jo(z) Boaucnsiach cenyonmm
obpazom.
ITpw 2z < 16 ucnonb30BaATIOCH pasioxeHwe [5]

e yk 2
Jo(2\/yz) =7 FLk(l“), Yy=-—,
k=0
¢ =2, Li(z) - nommuomul Jlareppa, KOTOpBIE BBIYUCIISIINCH, KaK U IOJIMHOMEL
Jlexxanmpa, Mo MaTpUYIHON peKyppeHTHON popmyne ¢ o =0

T k+a
a 1— a
Lt _ k+1 k+1 Li
b ) | % kta A
* k41 k41

60:17 ngl

Ilpu z > 16 ucnombsoBanack acuMuToTudecKas dopmyna mis Jo(z), koropas
IPUBOANT K alllOPATMY

2 o0 o0
Tz =/ = | Do+ Db
k=0 k=0
_ T _ [(4k —3)(4k —1)]?
do=cos(z—7)s = M

[(4k —1)(4k+1)]?

1. 7
bo = —sin(z —=), by = —br_1 (4z)2 4k (4k+2)

8z 4
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