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YIK 517.53
H B. OCTPOBCKHR

ONHOPOILHASI KPAEBAS 3AIAYA PHMAHA

C BECKOHEYHbIM HHIAEKCOM HA KPHBOJIMHEAHOM
KOHTYPE, 1l

Beedenue. Hactosmas cratba sBaseTcs npogonxenuem [l], u ee
pesyJsbTaTel AaioT 0GoSwwesHs Ha cayyail KpHBONHHENHOrO KOHTYpa pesyviib-
ratoB [2]. HononuutenbHo K uuTHpoBanumM B [1] paGoTam, cBS3aHHBIM
(e pacgua‘rpuaaeuoﬁ Temo#, oTveTum pabotei B. A. Kaua [4] u C. A. ITnhak-
eal [3).

B kayecTse KoHTypoB Gyaem paccmaTpupaTh Kpupble Buja L = |z:z=
==ref®", 2<ry<r</ool, rae ¢— BellecTBeHHasn HenpepuieHo Audbe-
d2HUHpYyeMas (YHKUHA, TaKas, yTo

Alim (re’ (r) — @ (r)/Inr) =0, fim | @ (r)|/Inr << o0, (0.1)

¢, KpoMe Toro, @' €A, rae A — Kaacc HenpepuBHBIX Ha [r,, 00) GVHKuMil
. MOAY/b HEeNpepuiBHGCTH KOTOpHIX g (8, g) Ha [r,, R] npu ai060oM

7> r, yoOBJeTBOpPsET YCJOBHIO g 0z (5, g)86'dd << oco. Takue KpHpble
0

'pa3yioT KJacc, HeCKO/IbKO Gosiee y3KHH, yeM Kaace AOMYCTHMBIX KPH-
JX u3 [1], HO MBI COXpaHHM 3a HHMH Ha3BaHHe JONYCTHMBIX H Oyaem,
aK # B [l], xapaktepH30BaTb HX BeJHYHHAMH

C(Ly=Tim|q@() Inr. c¢(L) =lim|@(r)|/Inr.

r-w ,__:'”
PaccmoTpum Ha L oanopoaylo KpaeBylo 3ajayy Pumana:

D (1) = G (ty D= (1), 1E€LN\ Ly}, t, = ry oo, 0.2)
Svaem cyuTaTh, yTo G (f)==0 na L, —2n <argG(4,) <0. InG(re® M)A,
JTHOCHTesIbHO noBelenns InG na GeckoHeyHocTH Oyzem npeanosarath
eayowmee. Hafinytes napa yTouneHHbix nopsakos bytpy (I(r), [, (r)),
TaKas, 4To

» =M <A =liml()<Tmi() =p<min{p+ L, 5 (1+e (L) . (03)

Vi(r) =0V (r)/Inr), r=>00, V(r)=r'", V,(r) =rht),
‘4 uenosnaunas HeyGmBaiomas Gynkuus n(r) >0, ry < r << co, CBA3AHHbIE
: InG u kpupo#t L caeayiomum oGpasom. [loaaras A (f) =2—l,-‘arg6(t)—
—n(|f|)., nmeem
A) cnpaBeAJHBO Mpe/CTaB/eHHe
Ay =V(t)+oWV(I])), t—oo;

B) umeeT mecTo cooTHOLUEHHE
k(r)

im V-1(r) \ (A(t*(r, 0)) —A(t(r. 0))o ds O, (0.4)
0

r—s =



rre k(r) =exp{—=V @)V, (r)Inr)}, a t* (r. 0)—Touku wa L Tarr
qto {1 (r, 0) —rév V| =g, [ (r, 0)|>r> |t (r, 0)| (KaK Mbl nUKaxs
panee, npy 0 <<o<<k(r) W AOCTATOYHO GoNbILOM 7 TOykKu f*(r,:
onpe/esifloTcs OAHO3HAYHO);
(B) cnpaBessiHBa OlLEHKa

& (11/2)

Ml GO+ 1t | 03 (8, @) 87 d8] = o(V, (). 1> o0, (0F
0

Ycnosue (A) o3Hadaet, uto pyHKuUHs arg G (re’® ")) 10CTATOYHO XOPOL:

annpokcHMupyeTcs HeyObiBalomledl; STOT XxapakTep YCJOBHs OCOGext-

acet, koraa 2rgG (re’® ) Opictpo pacter (Hanpumep, ObicTpee rKOCI
crenenHoil Gynkuuu). Ycsaosue (B) moxHO paccmaTpHBaTh Kak Orpak
yenHe wa peryaspHocTb nopenenws arg G (re ) npu CGoapmx r. I
6ygeT nOKA23aHO HHXKe (CM. AOKA3aTeJbCTBO Teopembi 3), OHO, HampH:e
BCErza BHLINOJIHAETCH, ecaH ¢yHkuua arg G (re'®'”) nenpepbiBHO AMGC:
peHUMpYEMa M €e TNpOH3BOAHAR HMeeT He Gosee uyem cTeneHHOH pol
OnHako (CM. 0Ka3aTesbCTEO Teopembl 4) MOCNeNHee He ABAAETCA HEC
XOIMMbIM Aisi Beimosinenus (B). Ycnoeuwe (B) Bratoyaet, poofue roBop:
ONHOBDEMEHHO OrpaHHueHHs W Ha pocT |In| G (re® V)|, u na peryJ s
HOCTb noBefeHHs KpHBoit L Ha GeckoneyHocTH. KOHEYHO, OHO TPHUBHA/S:
BunouseTcs, ecad |G|=1, H B 5TOM CJjyYae He HaKJia[blBaeT 10T ('
HUTebHBIX OrpaHuyeHuit Ha L. B ofumem ciaydae OHO BjeyeT OLE i!
n|G@ll =o0(,(l2l)), t—oco, n 6ynetT BemoaHeHo, ecau L nput :|
aexut kaacey C? u [In|G@OI +11&(1¢]) 9" (1 £])]) =0V (I
{—oo. Jlna BbIMOJAHEHHA TMOCJEAHEro, KOHeyHo, NOCTAaTOulO, HT |
IIn| GO+ [Elle" (1ED]) = oV (11])), t—oo.

OCHOBHBIM pE3yJbTaTOM CTaTbH fBJASETCA Cjaedylollas Teopema, :H
JoruyHas Teopeme 1 u3 [2].

Teopema 1. [Tycmn L — donycmumas xpusas u @ €A. Ecau ko3)!

¢uyuenm G 3adaqu (0.2) makos, umo inGEA, u 66INOAHLHbL YCAO s

(A), (5), (B), mo sadasa (0.2) umeem wnempusuarbroe pewesue :

donyckarowee 8 obracmu D=C\L oyenky

D (@2)I<Cexp{—CV(|z])}. (X8

PaccvoTpuM Takke caeayiouie orpaHuyeHusi 60Jiee MpocToro xapak
Tepa, yeM (A) —(B). Hafizetca wuenosnaunas HeyGbiBaiomas OyHKIH
0 < n(r)t oo, ry <rf oo, Takan, uto
(A") emonusietca A (f) = 0(1), t—oo;

(B’) npu nekotopom ¢ >0 umeem
r—9

fim (In £y § (At (r, 0)— A (t (r, 0)))0~'do < oo;

r
(B") cnpaseanuBa ouenka, moayuwaiowascs 43 (0.5) 3ameHoit B Jjend:

H MpaBo#l yacTax coorBeTcTdeHHO R(|¢|) Ha |£]=9 u o(V,(|¢])) Ha Ol
Teopema 2. [Tycmo L — donycmuman kpusas u @' €A. Ecau kosn
puyuenm G 3adauu (0.2) maxos, umo W GEA, u soinornensr 1/C20%51

(A’) — (B'), mo sadawa (0.2) useem HEMPUBUAALHOE O2PAHUHMEHHG -

pewuerue.
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3ameuanue. Kak GyneT BHAHO W3 J[OKasaTesscTe Teopem 1 u 2,
YTBEPIKACHHS STHX TEOpeM COXpaHAT cuiay u 6e3 npeanosokeHwus,
" gt0 @ €A, ecan cuntath, yTo Kopduuuent G 3azaun (0.2) yHuMOLYy-
gsaped, T. e. |G|=1.
Teopembl 1 ¥ 2 nMO3BO/SIOT yKa3aTb YCJ/IOBHA pa3peldMOCTH 3aJauM
(0.2), sonyckaiomue BO3MOXKHOCTD BECbMAa HEPEryJsAPHOTO MOBEJCHHS
1y argG(f) npu f —>oco0 W CKOMIb YroAHO GHICTPOrO ero pocra. YcCJOBHA
NepBoro THUma cofepKHT Teopema 3, a BTOporo — Teopema 4. OTveTum,
“: 4TO BNepBble Kpaepas 3afaua Pumana co ckosb yrogHo GbicTpo pacty-
& U[HM aprymMeHToM Ko3(p¢uUHeHTa, OAHAKO B KJaccax, COfepKalulux He-
41 orpaHuyenHsie ¢pyukuun @, O6bina pacemorpesa C. M. Ipyackum [5].
" Teopema 3. lIycms L — donycmumas xpusas u ¢ € A. [1pednoio-
\: aum, umo kosppuyuenm G 3adaqu (0.2) yodosremeopsem YcAOBUAM:
n 1) @ynkyus arg G(re'™ ") nenpepeisio Ougpgepenyupyema u MOHOMOHHO
i cmpemumcs K —+oo npu r— oo u 012 nHekomopozo 1> 0 cnpasediusa
i1 oyerka (d/dr)arg G (re' ") = Q(rM), r — oo;
« 2) @pynkiua In |G| npunadremcum A u ydosremsopsem ycrosuro (B).
yn Toeda scoaua (0.2) umecm HempusuasvHoe 02PAHUYEHHOE pellerue.
) Otmerum, yto ycnosue 1) ewinonneno, ecau argG(f) = |¢|' U, rae
o I(r) — yTounennniit nopsaok ByTpy ¢ mobbMH  Hanepea 3afaHHBIMH
1 0<A<p<oo, A=limli(r), p=liml(r).

YUrobe copmyanposats Teopemy 4, oGosnaunm uepes Fg, f>0,
Kaacc Bcex uesbix ¢ywxkuuit h, 0</fi(r)too (rto0), ynoBaAeTBOpsIIOWHX
. yenoBuaM: a) |h(z)| < h(Rez), z€ C: 6) h(r + h=B(r)) = O (h(r)), r—oco.
[Tpumepamu pynkuHi, npuxagnexaux kJaaccy Fg npu aobom >0,
4 MOFYT CAYXKHTb €,(2). e, (2%) (rze uepe3 e, olozijaueHa n-f1 uTepauUHs
€?), a TaKkke €’ (2), ¢ (22) npi MioGoM REN. Jlerko BAIETb, YiO €cJaH
i € Fp, To h(r) >Ce” npu uekoropom C>0. B (6] ycTaHoB.J€HO, 4TO
# POCT yHKUHH Kaacca Fg He orpaHudeH cBepxXy: KakKOBbl Obl HH ObljH
| reyOpiBaiomwan GyHkunsa 0 < g (r)foo u uncso p>0, Haitgetcs QYHKUHA
h€Fg, Takas, uyto h(r) >q(r), r >0.
Teopema 4. [Tycme L — donycmumasn kpusas u ¢' €A. [Ipednoaro-
wum, umo xosppuyuenm G 3adawu (0.2) ydosremsopsem YcA0BUAM:
i 1) cnpasedauso npedcmasarerue

%{argG(re‘N')) =5'h(u) du+V(r)=V(r), rop<r<<oo, (0.7)

20e heFg, BE(0, 1/2), a V(r) =r'®, npuuem ymounennoul nopadok
bympy L(r) ydosaremsopsaem ycaosuto (0.3);
2) ¢pynxyua In|G| npunadsemum A u ydosremsopsem ycaosuro (B).
Ecau
k(r)
r | o2, )86 ds=0(V(r), r—oo, (0.8)
0
<+ mo 3adava (0.2) umeem Hempusuassnoe pewenue O, donyckaruiee
oyerky (0.6).



Jlns noka3zatenbcTBa Teopem | M 2 ucnosp3dyercs cJjeaylowan Teo
pema tuna Pparmena — Jlunaeneda (awasorwunyio poab B (2| urpael
Teopema P. HeBanauHHBI). ‘

Teopema 5. /Tycmy L = |{z2:2 =re* ", 0<r <20} —21a0Kkas Kpu-
saa, D =CN\L, O —pynkyua, anarumuveckas 8 D u ozpanuyenHas

6 D {z:|z2| <R} npu aobom R>0. Ecau yeroseie npedershbic.

snavenus D* ¢pynkyuu O na oboux 6bepezax paspesa 6doab L ydos
aemeopstom nowmu ecody na L ycaoeuro

| D% ()| <« M < o0, (0.9)
u, kpome moeo, npu xHexomopom P> 1 cnpasediuso coomuowerue
@ (r) +2n

1/B
| (n*| @ (re®)|)Pd0) =

w(r)

28 Inr

s 0{(11’1 r)/B exp (B —1In*r+4 (g ()| —4:;)’)} i ©.10 ;

mo |®(2)| <M npu secex z€D.
Jloka3zaTesbcTBO Teopembl 5 npHBeJeM B KOHIE CTaThH, a CHayaJs

C €€ MOMOLUBI0 NOKaXeM TeopeMhl 1 # 2 u BoBeAeM H3 HHX TeopeM! *

3u 4
§ 1. JlokasarteabcTBo Teopembl |
[Monoxum
22*1 ((InG (/) —2ain (| £])
®(z)=exp[m£ TG —3) dt}. zeD. (1.1)

Tak xak u3 ycnosu#t (A) u (B) caenyer, yro |InG () —2nin(|t])|<:
<|In|G@)l+2x|A(@)| =0V (|])), t—=oc0, a B CHIY AOMYCTHMOCT

kpusoit L nveem |df| <Cd|t|, To yuutsiBas (0.3), BHIuM, 4yTO HHTerpa1 !
8 npaso#t vactu (1.1) abcomorHo cxomurcsa. Tak kak InGEA, 10 no -
teopeme [Inevens —[Ipusanosa ¢pyukuus D HenpepsiBHA HA MHOXKECTB: |
(D), nonyyaemom nprcosiiHeHHeM K D ofoux OGeperos paspesa Baoa> !
L\\f,}. ®opmyna Coxouxoro —[Inemens mnokasweiBaer, 4to dynkuns @ .

yaosaetsopset yeaosrio (0.2). U3 yeaosusi 0 > arg G (£,) > — 2 BuiTekaer
(cp. 17, c. 115]), uto dynkuns @ orpaHHueHa B OKPECTHOCTH TOUKH f,.

Takum obpasom, dyskuus @ orpanuuena 8 D (] {z:|z| < R} npu mobom *
R>0. Jlokaxem, uto ¢pynkuus @ yrosaersopser ycaosuam (0.9) i |

(0.10) Teopemn 5.
Cravana nposepum Buinosnenwe ycaosus (0.10). Umeem npu @ (r) <
<b<o@()+2n

||n¢,(,e.-9)|<i"“Ilan(tlIl+2nlA(0l|d”<

ot T TR
T V(s)d Tvisd
S) ds (s) ds
e —— i — +1
<CrP+ljs’"|u‘“"—re‘°| <Cr [ —r
LeY re



32 oo
fr V (s) ds * V(s)ds
*+ j 1| 5l _ g1 | + j ) }‘
rf2 3r2
3r/2 2
<Voll+ | ) (1.2)
R

(MBI BOCTIO1B30BAANCh CBOHCTBAMH yTouHeHHOTO nopsiaka Bytpy [8, c. 91]).
okaxem cnpaBeAMHBOCTb OUEHKH
ds 1 . 0—9(n)
T <C(l+|lnsm 3 ),

3r/2

rr
PN<I<e@lr) +2n. (1.3)
CrpannyuMcs cayyaem @ (r) <0< @(r) 4-n, Tak Kak cayuait @(r) +

1+ n<0<@(r) + 2n paccMaTpHBaeTCsi aHANCTHYHO.

[lyets |s—r|<8r(0—@(r)), rae 6 =min{1/(8C(L)), 1/4x)}. [Tpu
loctaToyo GosbwnX r B cuay (0.1) umeem |@’ (r)| < 2C(L)/r, nostomy
)=o) <|r—s|max{ |’ ()|:r2<t<3r/2} < |r—s|4C(L)r<

12 13 (0 — @ (r)) u, caenoBatesbHO, l2(9 —p(r)<B—q(s)< = 0 — @ (r)).

{OCKOJBKY | se/™9 — ref®| = {(s — r)? + 4sr sin? %(9 — @2 > 2V rsx
sin %(0— <p(s))|, To mpu Q(r)<<O< @(r) +n/3 umeeM |sets —

-re?| > 2Vr_s(8—q>(s))/n>C(9—cp(r)L a nmpu @(r)+n/3<b<
SQ() +n Hveem | seo® — ref®| 5 2V rssin(n/12) > Cr (8 — ¢ ().
lcaTomy

ds
[5e®® — 00| < c
|s=r|<br(B8—g(r)

. CJiel0BaTeJbHO,
yirR2
o ds ds |
,\ |se““"-re‘°l<c+ ls—’l_c+2ln25(ﬂ—¢(f))'

] r/23|s—r|>Br(6—q(r)
_‘em cambiM oueHka (1.3) nokasaua.

- M3 (1.2) u (1.3) caeayer, yro A1a moboro B> 1 BuinoaHseTcs
(42 i Q(r)+2m 6 &
inoenpa) <cv@{i+( | |nsin®=20 )" <
on d @
<CV(r). (1.4)
» cuay yenoBus (0.3) yucao B MOXKHO BhIGPAaTh CTOJIL GOJBILMM, YTOOH
<B—2—3'—l(l +¢2(L)). lna Takoro P Gysem umeTsb

V()= o[(lnr)"’exp (ﬁ;;l kel —4’"')} , r—=o00,

Inr

'®M caMbiM J0Ka3aHo, 4yTo ¢yukuua @ ynosaersopsier ycaosuio (0.10).
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Mokaxem Teneph uyro dynkuus @ ynosaersopser W ycaoeuio 0}
TeopeMbl 5.
Tak kak InG€A, To B cuny ¢opmyss Coxoukoro—Ilaemens nmes

npu Beex LEL, 3a HCKJIIOyeHHeM Touek paspbiBa (ynkumu n(|¢l), p
BEHCTBO

In®* ©) = = 5 (InG(1) — 2in (1) +

Pt (C1nG () — 2nin (1))
-Q’T_l'.j' 1P+' (f—-;) dt

(MHTErpan cymecTByeT B CMbicJe [JIaBHOrO 3HayeHus). Otaenss nedCTB
TeJbHYIO yacTb H noJaras |t|=r, o(r) =LN{z:|z2—|<k(r)}, Q)=
= L\ (r), nonyyum

+1
1ﬂ|®*(§)|==%ln|6(;)|+geli_j In|G@ldt

i ) (=D
QS' In|G () | dt -~ A (1) dt
+ Re ol i P (t __O + Reg J 7z ——C) +

4
A@od 1 M Re s,
+Re£"+‘£”m——21an(c)l+I2=l,Relz(§)- (

Hmeem
P
1 In| G (1) | dt | IniG@]|adt
LO=g | mlzOld 3L [ gl
o(r) k=0 w(r)
B cuny ycnosus (B) etnonusercs In |G (#) | = o (V, (| 1])), £ = o0, moO3TON
2 inle & r+k(r)
n|G (¢ Vy (s)) d ;
2c_ﬂij‘ ltk+1(.)ldt|<%ﬁ .f 2 ;,,(.sl—-s=0(V1(f)). r— 0o,
(r) r—k(r)

Rely ) = o | GO 1m () +o@a () r>oo. (L4

wo(r)
Ipu ¢ = se'®(9), T = ref®" ppnonnsieTcs

Im(i;f-g)=|t—§|"{s¢p'(s)(s—rcos(q;(s)—-cp(r)))—rsin(q)(s)— ‘

— (s =[t—L[*{s(@()— () — ¢ (N r—s) + B(r, 9}ds,
rae Bl(r. s) npu |s—r|<r/2 ponyckaer ouesky |[B(r, s)|<r:
Xsin® 5 (@ () — @ () + r| sin (@ () — ¢ (1) — (@ () — @ (r) | + | r — s
X|9(S)— ()| <Crl(s—r)* (Mbl HCnOABL30BaAH (POPMYJY KOHEYHER
npupawenuit u ycaoBue @'(r) =0(l/r), r—>o0). B cuny dopmym

KOHEUHBIX TNpHpalleHHH HmeeM | @ (r) — ¢ (s) — @’ (s) (r — 8)| < @, (|r =*
—s|, @)|lr—s|, |r—s|<r/2, nosTomy

Im (,dTl;) < (SM . g) ds, |r—s|<r/2.

Tr—s]



Ortciona crenyer, yTo ansi HeKoToporo ' € (r) wmeem
ki)

H Ian(t)llm( )|<|ln|G(t')I| j‘ ("’L“L'%M+r)ds<
<|n|G(#)|| {41’ |k§) 0y, (8) 871d8 + 2k (1) Clr} <
k12

<IlIGENCI] § o ® 58+ o (10},
0

¢ nomompto ycaosua (B) u3 (1.6) sakamouwaem, uro |[Re/, ()] <
<o(Vi(t'))+o(Vy(r) =0V (r), r—oo,

Tak kak B cuny (0.1) umeem | se® —rel@| > C|s—r|, 10 Q(r) =
cz {sef®9:|s—r| > k(r)/C,}. [Mockoabky u3 ycnosus (B) caeayer, yrto
|G| =0V, (lt])), t— oo, nonyyaem

r—k(ry/C, ©

] Cro+ o(V,(s))ds .
@ l<Cr ( ;S: +r+k§:vc.)s"+‘ |s—r|
r2 '-k(f)/co
—croti{L jo(V s +o (Y | 2y
) - - e
+otiry [ 2t [owie)sas) =
r+k(n/Co e
—o(V (r)lnzk(’)) =oV(r)), r—oo. (1.7)
Hmeem
L= “"""+Z e 404
w(r) k=0 or)
B cuay ycaosus (A) Bunoausiercs A(f) =O0(V (|£])), ¢ > oo, nosTomy
r4k(r)
|§‘S Alg,),d‘|< . \ Cvls)ds= V(r), r—oo,
r-k(n
Re /5 (0) = 3 AWORe () + 0V =A@ +oV (), r—>oo.

o(n

(1.8)
‘YTobel ouennTs HHTerpaa A (f), mokaxkem cHauaja, yTO BEJHYHHA O =
=t—C| ={s*+r*—2srcos(q(s) —@(r))}'/? aBaseTca npu AOCTATOYHO
_onbwmx r Bo3pacTaioiueid QyHKuHedt OT s npu SE(r, r + k(r)) u yGbi-
“saowedi —npu SE(r —k(r), r). [efictButensHo, npu |s—r| =o(r),

r—= 00, HMeEeM s—j—_—;?:' si’{s—r+2rsin’ 5 (p(s)—aq(r)) + sr x
X @ (9)5in (9(5) — ¢ ()] = 2+ 0 (1) + 257 (&' () + 2L g (9 —



—q(r)— @' (s)(s—r)} +o(l). Tlocnennee BuLIpaXkeHHe MONOKHTENLE .
npH A0CTaToyHo GOABLWIAX r, TaK Kak W3 Teopemb Jlarpanxa w nepson
ycaosus B (0.1) caenyeT, yTo npH HEKOTOpHX §°, 87, JAexauwux mex3

r W S, BbINOJHAETCH = () —@(r)—9"' ()(s—r)) =7 |9 (s') -

s—r
P (s) @ (u)

— ) =r [ -2 o(H)} = —a G (E), . +o) -
= o (l).

W3 nokazaHHOro cBOACTBA BeJHYHHBI O cJeAyeT, 4To TOukH {* (r, O,
0 KoTopeix rosopuTcsi B ycaosuu (B), onpeseasiotcs oanosHaumo, |
uuterpan A(f) (B cMbicie TIJIaBHOrO 3HayeHHs) MOXKeT ObiTb 3amucal
B BHIE

k(r)
AQ=[ Awdmit—ti= | A€ )—ACE ML, (18
o 0
[Mostomy u3 ycaosusa (B) u coortHowenns (1.8) HemocpeacTBeHHO B
TeKaeT, yTo

Tim V-1 (r)Re I, () <O. (1.10

HUurerpan /,(f) sanumem B BHAe
14(0 =Pl y Md{—— ;041 ( V(1)) dt P

2= 2=y
) wlr)

+ 87 [ — 4,0 — 4,0 + 4, @)
L

Hcnonssya ycnosue (A), ¢ nomombio BHIKJAAKH, AHAJOTHYHON MNpOE2:
Aentoii mpH ouexke (1.7) uuterpasa /,, yOexnaemcs, uto A, (§) =
=0(V(r)), r—oo. Jlasee umeem

' A
V(] dt V(1)) dt V(¢ dt L
1,0 = jtl_—l)t_ +2 ¢t _:‘% - j‘ -‘"—_R— +o(V (), r—o0a.
o(r) k=0 @) w(r) :
(1.11)
Ananoruuso (1.9) BepHo paBeHcTBO
k(r)

fvatpamie—zi=  war . op—vare.on®, gy
. .

w(r)
nosToMy
k() ¥, 0)
do ¢
ReA,(C)=J-a- j V' (w)du 4oV (r)), r— oo. |
it=(r, o)

Tax kak V'(u) <CV(u)u, |t(r, 0)| —|t=(r, 0)|<|t*(r, 0) —L| +|
+ |t (r, 0) —¢| = 20, TO |
IRe A, Q)| < 2CV (r)r-k(r) + o (V (r)) =0 (V {r)), r — 0. (1.13)|
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: Huterpan A, () cesasan ¢ unterpanom /(| z[), onperensembv pasen
< cTom (10) u3 [I] dopmyanoit
Y lim 2nil (re®) =iV (L)) + A5 (§), T =reon,
O—str)-+0
" Tak kak aaa Im/ (re’®) cnpasensnuBa paBHOMepHas OTHOCHTebHO O € (¢ (),
@(r) + 2n) ouenka (20) u3 (1], TO umeem
k Re A; ({) = —2n lim Im/(re'®) < —CV (r).
B—q(r)+0
. Takum oGpasom, Ans AOCTATOYHO GOJILLIMX 7 BBIMOJHAETCH
: Re /,(5) < —CV (r). (1.14)
[Toacrasass ouenkn (1.6), (1.7), (1.10) u (1.14) B (1.5) u yuuTsiBas
veaoeue (B), 3akaioyaem, yto
In|®x@)|<—LCV(r), r>r,>r, (1.15)
{Tak kak ¢ynkuua @ orpanuuena B D[] {2 [z| < R} npun moGom
KR>r, 10 H3 (1.15) caeaver, uto ycaosue (0.9) Teopemb 5 TaKke
. bbinoaneso. Tem cambim mMbl AOKa3a/H, yTo ¢pyHKuus @ orpanuvena B D,
OctaeTcs ycTaHOBHTb cnpaBeaansocTs ouenkH (0.6). Jas storo pac-
cMOTpuUM QyHKUHIO D, (2) = D (2) exp {—e2ni/ (2)}, rae €>0, a /(2
"onpenenserca paserctsoM (10) u3 [1]. Jlerko BHAeTb, 4TO QYHKUHSA
b, npu mobGom &>0 ynosaersopser ycaosuio (0.10) Teopembt 5. M3
ooTHowenHs (23) u3 [1] H orpaHHYeHHOCTH BXOAsIIEH B HEro BEJHYHHBI
1(B(r), @) crenyer, yro ¢pyukuns @, nNpH AOCTATOYHO MAaJOM € YIAOB-
:TBOpReT Takke W ycaosuio (0.9). [Mostomy ¢pynkuus @, npu nocra-
'YHO MaJoMm & orpanuueHa B D. Otciona ¢ momouwbio oueHku (20) us
i | noayyaem (0.6).

§ 2. JlokasaTeabcTBO Teopembl 2
[Nonoxum

z (InG(f) —2nin (I¢
oo(z)=exp{m£ (:(1—2;‘,( "dt}. z€D.
- MOMOILBIO PacCyKAeHHH, aHAJOTHYHBIX MPOBEAEHHBIM NMPH JOKasaTe/b-
.'tBe (1.4), HO ucnoawsyiomum ycaosus (A’), (B’), emecto (4), (B),
vHexaaemMcsi, 4To Aas moboro P> 1 umeem
o +2n e
§ 1In @, (re®)p d0)"* = 0 (In*7), r - co.

r)
[Noaaras CE‘L ITl=r, @p(r)=LN{2:|z—8|<r 9, Q)=
= L\ w,(r), rae q— uucao, purypupyouee B ycaoBun (B’), nomyyum
“iHanoruyHoe (1.5) paBeHcTBO
g In|G(f) |at

In|®5 )| ==1n|G(E)|+Rezx =0
Welr)

" <y

4 In|G(f)! dt A (f) dt
+Rehy | BIRO 4 pag [ %4
Q,(n we(r)

+Recn£n,"(,‘%"5 =+ 5G|+ Y Re[f Q).

j=1
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Ouenkn unrerpanon /7, I3, I3 noayuaioTcs Tak ke, KaK mwm.(:’,\.‘:(:'::,;f'
rpanos I,, 1, I, B AoKka3aTeawbcTee Teopemu ! (HO HCﬂOuI;.r e
yeaosus (A’), (BY), (B’). emecto (A), (b), (B)), a oueHka HHTerpaJ
I/} nonyuaeTcs cywlecTBEHHO MNpoule. 4em OueHK3a HHTerpasa l,-—Talté
Xe, Kak omenka /,. M3 3THX ouenok caeiyer, 4To AAs AOCTAaTOu!
Goabiuux r umeem In| Mg ({){<Clnr. .
[lycTs h — nonMHOM, CTemeHb KOTOpPOro He MeHblle nocmau::gu LC~ »
M3 nocJleHero HepPaBeHCTB3, a KOPHH JexaT B Tex TOYKax refs(n ¢ ;
B KOTOpbIX n (r) umeet paspuiB. Toraa pyukuua @ = @,/h yaosaersopse
yc/n0BHAM TeopeMsl 5 W, c/e10BaTe/qbHO, OrpaHHgeHa B D. Osna, oue-
BHIHO, SIBASETCA WCKOMBIM peiuenueM kpaeBoit safaun (0.2). B

§ 3. Jlokasarteasctao Teorembl 3
Y6eaumes, yTo KodppuuuentT G yaosaersopsieT yCNOBHAM TEOPEMbl 2.c
IMosoxum n(s) = [2'—“ arg G (se’®) | + 1. OueBunso, Qyskuns n — U0~ -
3HAYHAA HEOTPUUATENbHAA H MOHOTOHHO CTPEMHTCi K —+o0o MnpH §-»°
— +00. Tak Kak A (f) = 2l—uargG(t)—n(|t|) =0(1), t - oo, TO ycnOBFE'

(A’) Bumnoameno. Tak kak |¢*(r, 0)|>[t-(r, 0)|, T n(t*(r, 0)|)--
—n(t(r, 0)])>0, u, caegoBaTe]bHO, I.:\.(St;”(r. 0) — A~ (r, 0) <
<,,|;[argG(t* (r,0)) —argG(t(r, o))]=2l—n f (d/ds) arg G (se'¥9) ds.

% 1t=(r, o)l
<C|t*(r, o)"(It*(r, 0)|—]|t"(r, o0)]). Tlockoaeky [t*(r, 0)|--
—|t=(r,0)| <20, |t*(r, 0)|<r+o0<2r npu o< r, TO ychoBue (B')
BbINOJHEHO mpH Jobom ¢ > 1. Tak kak ycaosue (B’) sxogut B dhopmy-
JHPOBKY TeopeMul 3, TO yCJIOBHA TeopeMbl 2 BhIMOJHEHbI. It

§ 4. JlokasateascTso Teopemb 4 :

Y6eaumcs, yto suimonnenst yeaosusa (A) u (B) ¢ V(r), B3aTem w3
(0.7), u mo6um V, (r) =0 (V (r)/Inr), r - co. Tak Kak ycaioBHe (B) Bxo-
AT B (OPMYJHPOBKY Teopemsl 4, cnpaBelTHBOCTb STOM Teopemnl Gyaer
cJeloBaTh M3 Teopemsl 1.

s

[onoxnm H (s) = Sh (4)du, s >r,, n oGosnaynm yepes ¥ (x), x>0,

To
dynkumio, obpatayio k H. B kauectse n(s), s>r o» BO3bMeM LeJI03HaY-

Hyi0 HeyOhBaiomyio (yHKIHIO, OnpejesisieMylo ycJOBHAMH -
$(m+1)

n (% (m) = H (8 (m)) = m, MS (H@)—n@)ds=0 (m=0,1,2, ..).k.
Sleno, urto & y

lH(s)—n(s)|<l.s>r°, (4.1)n
NOSTOMY BHIMOJIHEHHE ycaosus (A) oyesHawo. 2
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OGo3nauum uepe3 Z(r) uuTerpas, cToAWMi B JeBOH 4yacTH COOTHO-
Jenus (0.4) B yenosuu (B). C nomowsio Beenennnix o06o3xauennit ero
0JKHO 3aNHcaTh B BHJe

k(r)

Z¢)= b[ (H(E ¢, ) —H(t=(r, 0)D)—(n (£ (r. )] —
k(r)

—n(t-e ML+ [ Vare od—vare on =
0

=2,(r) +Z4(r). (4.2)

Iuterpan Z, (r) Gbln oueHeH npu J0OKa3aTe/bCTBE TeopeMmbl | (CM  OLEHKY
lg (B), (1.12) —(1.13)), rae GblI0 ycTAHOBJEHO, YTO

Zy(r)=0(V(r), r > o0. (4.3)

Ouenum unterpan Z, (r). lyeto E ={rir >r,, k(r)>1/h(r)}. Pac-

MOTPHM /IBa cayyas: &) E — orpanngeno, f) £ — Heorpanuuyexo. B cayyae

) AR ROCTaTOYHO GOJBIUMX 7 BuINOJHAETCH R (r) < 1/h(r), ¥ ouenka

.Lnyyaetrcs Tak:

k(r) 1/h(r)

nn< [ Heere o= o % < [ @iee o) -
0 0

1/h(r)
~H(tC DD < [ B0 9D 0 D=1 9D D <
0

1/h(r)
< s‘ h(r+0)2o'—1§<2h(r+ 1/h(r))/h(r) <C
0
124y yenosusa 6) U3 onpeaeneHds Kaacca Fg.

Paccmotpum cayga®t B). JlocTatoyHo noavuuTh ouenky aas Z, (r)
o r€E, Tak KaK OueHKa B cJyyae @) MOKasuisaeT, yto npu r¢ E
unonnsierca Z,(r) <C. 3anuwem npu r€E wuuterpan Z,(r) B BHAe

1/htr)

Z,(n= § (H* (r, ) —H (t=(r, 0))) —(n (£ (r, 0))) —
k(r)

—n(tC, M [ (HAr e D=1t @ D)L~

1/h(r)
k(r)

— (e ad—narc. AL =W ) + WO ) — WP 0.
1/h(r)

\larerpan W, (r) ouenusaercs Tak Xe, Kak uuvrerpan Z,(r) B ciyyae

) T. e. Mol umeem W, (r) <C.

Ouennm muterpan Wi’ (r). O503nauum wepes s=s(r, 0)>r peue-
4e ypaBileHHs |se'®™® — rei®| =g, Kak Obin0 ycTaHOBNEHO NpH A0Ka-
:TeJbcTBe Teopemul 1, ¢ynkuua s(r, o) crporo BospactaeT no o¢ [0,
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k (r)] # ZonycKaet oueHky r + 0 > s(r, 0) > r +0/C, [ycto o = 0(r, 5)~
dynkumn, obpatias k s(r, o). llenan 8 uuterpade W' (r) saveny ne

pemMeHtoil g — s, MOAYYHM

ul._k(l» " ’
Py S
WO = | 1HEe—nE) 5 ds
s(r,\ Jhtr))
[Monoxum
a(r.‘k('»
o= | Ho—ne.
t(l.i/h(’))
WnTerpan, Heckoabko oTaugusiii ot W' (r), a umenno
&)
YYo= | tHO—ne)i;=.

r1/h(r)
paccmatpusancs B [2, § 7], rae GblJIO YCTaHOBJIEHO, 4TO Y9 (r) = 0q),’
r—oo. [lockoasky s(r, k(r)) <r +k(r), s(r, 1/h(r)) >r+1/Ch(r) .
TO paccyxAeHHs, NPOBEJCHHbE B [2, § 7], noxa3biBalOT TaKXe, 4y<C°
H WP (r)=0(), r—oo.
PaccmoTpuM pasHocTb
s(r, k (7)) l
¥ (
W= | (HO—nE|Sd— ) ds.

Wy () —
str, 1/h(r)
Uz (4 1) caeayert, uto
r4-k(r)
= a’(r, s
W00l | [T — L ;
OuenimM NoAbIHTErpaabHOE aupameuue
a'(r,s) d In a*(r, s) |
al(r, s) s—r I =0~ 1
I
drssin® 5 (@ (r) —@ (S))) ssln’ (@) —g@EN| ¥
= | 2 d 9
) ln( (s—r)? <2 ds (s—r)’
<C(l +,'@‘$)-‘P::)_—,1,l” (s) (s —r) ')<C(l +r£,_(|_|_si—_rl|,_cp)).
Hcnonszya yenosue (0.8), noayuyaem

k)

WS () — W ()] < Ck(r) +er ®y (6, .p')%é =0(V (), r—oo.

Takum o6Gpasom, Mbl 10Ka3anu, 4To W‘" (r) =0V (r)), r— 0.

Ouenka unterpasa WY (r) nposogutcs auanoruquo. NpH 3TOM Hc-
noab3yeTcs ycranosiensas B |2, § 7] oueuka Y (r) =0 (1), r — oo, rae

r—l/h(r)
Y? () = f {H(s)—n(S)},d—_f,
r—k(r)
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Moactaass nonyvennsie ouenku ana W,, W u W g (4.4), sakmo-
yaeM, 4TO B CJyuae P) BHINOJHSETCH COOTHOWEHHE

limV-1(r)Z,(r) <0.

Tak kak B cayyae a) cnpaBenuBo aaxe Z,(r) <C, 1o u3 (4.2) u (4.3)
‘BBITEKaeT, yTo BumoanseTcsa ycaosue (B). Tem cambiv Teopema 4 gokasaua.

§ 5. JlokasartenbcTBo Teopembl 5

MMonaraa [(2) =D (e"), y(x) =@ ("), BUAUM, YTO AOCTATOYHO NOKA-
SaTh CJENYIOULHIl SKBHBAJEHT Teopembl 5:

_ Teopema 5°. [Tycmo pynxyus }) QHAAUMUYHA 8 KPUBOAUHEUHOU NoAOCe
S={z=x+iy:yx)<y<y(x) 4+ 2n, —oo <x<< oo}, y(x)eC'(R),
1 oepanudena 8 S, = S (] {z:Re 2 << R} npu mwobom R> 0. Ecau yeaosve
npedeabHoe SHAweRuR Pyukyuu | Ha 0S nowmu écody wa OS ydos-

. «emsopaom ycaosuw | | (2)| < M u, xpome mozo, npu nexomopom > 1
y CMPaBedAUBO COOMHOUIEHUE
Hx)4-2n

Lj; (In* | (x + iy) E dy}\® = O{x'/"exp (62—51 x2 4 (| yx(x)i —-4n)z)}. 6.1)

10 | f(2)|< M npu ecex z€S.

JdokasateabcTBo. He ymeHbwas oOOGmMHOCTH, MOMKHO CYHTaTh,
0o M =1. llycTe z,— npou3soabHas Toyka B S; Bhibepem R cToab
JONBUIHM, 4TOOBI 2, € S,. OGosnavas uepes g, dymkuuio I'puna obnacta
Sgp» HMeeM

n*1F(29)| < J In* 1 £ €)1 (0/0n,) g 2o O)14EI,
SR

"le yepe3 n, 0603HaueHa BHYTPeHHAR HopMaib K 0S, B Touke (. Tak

xak |f(§)| < | ua dS, To orciona caepyer, yTo
¢ V(R)+2n

In*| £ (2,) | < 55 j In*| (R + ig) |(9/0ng, ) &g (20 R +iy)dy.
¥R
Hcnoassys uepaserctso [eabaepa, noJydaem
' AR)+2=x 1B wR)»+2n
e l<m | iR+ iprdg)” {[ @rong,,,)
y(R) w(R)
B=1/8 7' e 1/B
X gt R+ig)eay) < g [ a0 R+ i ray)”
; ¥R)

¥(R)4+2n

(B—1)/8
X { (0/ong,,)8r (20 R+ iy) dy} max {(9/0ng, ) X
WR)
X g (20 R+iy):y(R) <y <y(R) + 2x)'. (5.2)



Tak kak o6nacTe S, COAEPHKHTCA B MOJYNJIOCKOCTH {2z Rez< R}, T
B CHJY NpHHUMNA paciHpeHHs 061acTH HMeeM
(0/0n,_ ) 8g (20 R+iy) < Re (R + iy —2)* =O0(1/R), R— oo, 3
(5.3,
pasHoMepHo OTHocHTeabto Y€ (4 (R), y(R)+ 2m). OGosnauas uepe:
@(z, E, G), 2€G, rapMOHH4YECKYI0 Mepy OTHOCHTENbHO 00/acTH G w0
xectBa £ — dG u nonaraa E, ={{:Rel = R, yR)<Im{<y(R)+
+ 2x}, umeem
y(R)‘+-2u
\  (0/0ng,,) 8r (200 R+iy)dy =0 (2. Eg Sp) (54
y(R)

Ouenum Beandnny © (2, E,, Sp). Obosnaunm uepes w = w (2) pyHK-
uno, KoHpopMHO OTOOpaXKaloulylo KPHBOJIMHEiiHYIO rofocy S Ha MpsMo-
murefnyio S, = {w:0<Imw< 1}, w(=o0) = =oco. B cuny konpop:-
HOi MHBADHAHTHOCTH TaPMOHHYECKOW mephl HmeeM o (z,, Eg, Sg) =
=0 (w(2), w(Ey), w(Sy). Monoxum p, = min [Rew(lj‘ +iy):y(R) =<
<y<y(R)+ 2n}, E‘R ={w:Rew =P, 0<lmw< 1}, S,={w:Rew<<
<Pp» 0<Imw<1}. B cuay npununna pacuupenusi 06nacTH HMee 4
o (w, w(Eg), w(Sg) < (w, Er, Sg). Mpamoi 04CYe  NOKA3BIBALT, 4T )

alw—BR)
| 4-e = —aBp
e — 0€ ), R0,

o (w, Er, .§R) = %arg
H, C]ef0BaTeNbHO, ® (2, Eg, Sg) =0(e"“°R). R— o,
Yuuteigast nocsenuiolo ouenky, 3 (5.2), (5.3), (5.4) m ycaoBm:!
(5.1) saxmouaem, yto In*|f(2,)| < H (25, R), rae

H (z,, R)=Olexp(ﬂ2_sl Ra'*‘(’!l(kf)‘—“l)l—npk)}' B,

JAna sapeplueHns [0Kas3aTeNbCTBA OCTAeTCH YCTAHOBHTh, YTO BeJHYHMHA.
CTOsIIAR B MNpaBoil yacTH 3TOrO COOTHOLUGHHS, cTpemuTcss K 0 npw
R—> o0. 210 BuiTeKaeT H3 cJeayiomedl JeMMmbl, JMOGe3HO COOGIIEHHO!!
aBTopy BmecTe c dokasareqbctBoM A. A. TosbaGeprom.

emma. Cnpasedausa oyenka

Be > SELLRI—40" | 5(1), R oo

Aokasateabctso. Byiem nosbsoBaThes NOHATHEM SKCTpeMasb-
HOM A/MHBI cemeficTBA KPHBBIX (CM., Hamp., [9, c. 17—18]). [Mycte Agp —
SKCTpeMasbHan AnnHa cemefictBa ' KpHBHIX, cOeAMHAOMMUX B S OTpe3Ku
E, u Eg, R>0. Nlanna kaxnoh kpusoft us 'z He membwe {R? -+
+(y(R)|—47)*)'2, a naomans obaactu S N {z:0<<Rez << R} pas-
Ha 2aR. Tlostomy, BHGHMpas B KauecTBe onHON H3 AONYCTHMBIX (hyHK-
unit p, UrypHpyloWHX B onpeneseHHu 3KcTpemanbHoil naunbl (9, c.
18], dpynkumo, pasayio 1 8 S {z:0<Rez<<R} u pasuyo 0 ana npo-
YHX 3HAYEHHH 2, BHAMM, YTO

R*+ (ly(R)| — 4n)2
M > e, (5.5)




C apyro#t cropons!, kKak nokazauo 8 [10, c¢. 77], cnpaseaiueo He-
pasenctBo Ap < 2A (€""R™™), rie @ =max{Rew (2):z€E,}, a A(x)—
¢dynkuna Tefixmionnepa, onpejgensieMas Kak MORY/b ABYXCBsI3HOH 00/1aCTH
CN\({[—1, 0] U [x, +o0)}. das stoit ¢pynkuuu cnpasepausa (10, c. 76,

(4—21)] ouenka A (x) <2|7!ln(16(x+1)). [lostomy umeem

A< = (In (€ PR 4 1) +-In16) <P, +0(1), R—>oc0. (5.6)
Hs (5.5) n (5.6) cueayer yTBepiiaeHHe JeMMbI.

Cnucoxk aureparypm: 1. Ocrposckud H. B. Onnopoanas kpaesas 3anadsa Pumana
¢ GecKoHeYHHIM HHAEKCOM Ha KpuBoauueilsom Koutype, I// Teopus dyuxunit, dyux-
nHoH. aHaan3 u uX npua. 1991, Bun. 56. C. 95—105. 2. Ocrposckud H. B. YcaoBua
pPa3’peliHMOCTH OAHOPOAHON KpaeBofi 3anaan PuMaHa ¢ BECKOHEUHBIM uHAeKcoM //
Teopus ¢QyHKumil, GyHKuHOH. aHanu3 u ux npua, 1991. Bun. 55. C. 3—23. 3. /Traxk-
ca C A. Kpaesasa 3anaya Pumaua ¢ naioc-GeCKOHEUHBIM HHIEKCOM Ha cnpsamaseMmoil
KpHBofi // YKp. MaT. xypn. 1990. 42, N> 9. C. 1204—1213. 4. Kay B. A. O6 nckaw-
YHTE/bHOM cayyae 3afaun Pumana ¢ ocummnpg'lomnn K03¢$uuuemou /| Mzu, Bysos.
Marematuka. 1981. Ne 12. C. 41—50. 5. Ipyockud C. M. CHHrYJASpHBIE HHTCTDaJh-
Hble OnepaTopnl ¢ GeCKOHeuHsIM HHAeKcoM B npouspenenHsa Baswke // Math. Nachr.
1986. 120. P. 313—331. 6. Kauowwun H. 1., Octposckud H. B. O nyjessix MHOM®-
CTBAX UEJBIX SPMHTOB-NOJOAKHTeAbHbIX Gyuxumfi // Cu6. mar. xypn. 1982, 23, No 3,
C. 66—82. 7. losopos H. B. Kpaepan 3anaua Pumana ¢ 6GeCKOHEUHLIM HRAEKCOM.
M., 1986. 240 c. 8. loavdbepz A. A., Ocrposckuit M. B. Pacnpeaenenne 3nagexuil
mepomopbubix dynkuni. M., 1970. 592 c. 9. Aasgope JI. Jlexunn no KBa3HKOHPODPM-
HuM oToOpaxenunam. M., 1969. 134 c. 10. Ahlfors L. Conformal invariants. New
York, 1973. 157 p.

Mocrynuaa 8 pedxoarezuro 10.12.90

YIK 517.55
A. I0. PALIKOBCKHHA, J1. H. POHKHH
CYBrAPMOHHYECKHE ®YHKUHH KOHEYHOTO MOPSAAKA

B KOHYCE. Il (®YHKUWH BNOJIHE PErYJASPHOIO
POCTA)!

1. Caabaa cxoaumoctb yukuuit {—Pu(fx). [lycte yukuus u(x)€
ESH (K. p), p>x*. Onpeneaum wunmukatop L, (x) u peryaspu3soBas-
HbIA MHAMKaTOp L (x) dyHKUMH u caepyiomum obGpasom:

L,(x) =j?n t=ou(tx), L3 (x) =Tim L, (x’).

Slcho, gto LY (x) € SH(K), L, (tx) =t°L,(x) u L} (x) = Lu(x) A% no4TH
Bcex x € K.

Ornpasassick or noHATHA (GyHKUUHE BrosHE PeryJssipHOro pocra B Mo-
JYNJAOCKOCTH H BO BceM mpocTpanctse R™, 1aaum

! OTo TpeThbA 9YacCTb CTAThH, MepBHle NBe 9YaCTH ONy6AHKOBAHH B MpPeALIAYUIHX
BHNycKkax Hactosuwero c6opunka («Teopus pyuxkunf, PYHKUHOH. AHANH3 B BX NPHA.>),
Hymepauns yrsepxnednfi, GopMya H JHTepaTypul SBASETCA NPOAOMNKEHHEM COOT-
BeTCTBYIOWeR HYMEpPauHH NpeABAYUIHX YacTefl. A yao6CTBAa YTCHHR YKaXeM, 9TO
aemmb 1—5, dopmyan (1)—(26) u nutepatgpnue uerounnkn [1—9] comepxatcs
B nepeoft yactw, a Teopembl 1—2, semmb 5—8, hopmyant (27)—(48) m anTepaTyp+
e HeTouHHkH [10—I11] — Bo BTOpoA 4acTH Hactoswed paGoTu.
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Onpenenenne. Pyuxyua u€SH(K) Haswsaemea d)yuxlzggﬁ
énoane' peeyasprozo pocma (8.p.p.) 8 K omnoc,ume/u;‘{to flnﬂﬂ’ 'r“
p> x*, ecau u€SH (K; p) u 028 kandoeo xonyca K' =K', I"'== 1,

cywecmsyem maxoe Cy-muomecmeo E' = K', uro ’lim S:]uE" t—vu (tx) —

le’E’
-~ L7 (x)| =0.
Mbl yXe ynomHHalH, 4TO peryJspHOCTb pocTa cyﬁrapMVOHqucxoﬁ
B R™ dyHKuMH u 5KBHBaJeHTHA cxoaumocTu B D' (R™) dyuxuni (—u (¢x),
t—oco. Jlas QyHKuuil B.p.p. B KOHyce moao6Hoe yTBep:KieHHEe TaKKe
CMpaBeANHBO, HO B 3TOM MYHKTE Mbl YCTAHOBHM TOJbKO «MOJOBHHY>
3TOTO YTBEPIXKACHWS, a WMEHHO, HAa/JM4He COOTBETCTBYIOUIEH C1a’0H CXO-

AUMOCTH.
Teopema 3. [Tycmo ¢pynxyus u€ SH(K) umeem 6 K 6.p.p. OmHo-

cumenvbHo nopadka p>x* u nycme

t-ou (tr), x>,

0, lx|<> a>0).

Tozda 0as awboi gynxyuu ¢€C (K,), r > A, cywecmsyem npedea
lim (o, (9% () [ () dw

Uy, t(X) =

u cnpasedauso paseHcmso
lim KS 00, ¢ () () |29 (x) do = | L¥(x) p(x) | x[20(x) do.
sades r Kl’

IlokasatrenbcTBo. Bosemem Kkakyio-m6o dyukumo ¢€C (K,)
H monoxum ; =Xpp, j=1, 2, 3, rie HeorpuuaresbHbie GYHKIUH
%;€C(K,) TaxoBbl, uTO %1+ %+ % =1 W npu anpHOpH 3aJaHHBIX
a>0n6>0

supp % < Ko, suppy, < AL

27

r T'r

6
SUPszckg_',\Az_ =K,

To-na ! =
| on wlxrtedo— § Liplxpgdo| < | § @=L vy 51%0d0 | +

2
+3 Jaond+1LD1v,11210do. 49)

[TockonmeRy GyHKuHMS u Hmeer B KoHyce K He Gosee yem HOpPMaJIbHBIH
THII IpH TOPsAKEe p, TO TPHMEHHMA Teopema |, W3 oueHo:

K A
c/lefiyeT, 4rto ' . HEEO

! UHoraa ans KPaTkocTH CA0BO «BrosHe» Gyner onyckaTbes
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’glvu..uw.nxr'm <lpllet==+ [ Jullx[edo <

6
Sou
ot

2
<l Pllt—o=mHC, (2P +m=2 = 8C, || [ ro+n—

S'v'-.fll‘h“xr’(pdu)<|[(p||wt—0—m+2 S lull ¢ gdo <
K K, at

< $llt=—m+2C, (at)p+m—2 = ap+m=2C, || ||,
(snece u nanee |||, =max|y(x)]). U3 Teopemnl | caenyeT Takxe, yTo
x

SlLulq)dm<oo.
I

INosTomy

.5 1L 1% 112 Pedo < 191l | §1L,19dS,00+m—2d1 < Captm=2| g,
A 0 T,

:5”"‘“"""""""“’<"‘PII.- § 0 1Ledsern—al <

a Ab
7 20,20t

<ll@llre+m=2y(9),
rae v(8) =0 npu 6—0.

Takum o6pasom, BbifpaB o H 8§ npu (PUKCHPOBAHHBIX Y(X) H 7
JOCTaTOYHO MAaJhIMH, MOXKHO ClenaTh ABa MOCJAEAHMX cJaraemblx B pa-
BeHcTse (49) menbluMmu moGoro Hanepea 3ajanHoro &>0 Aas Beex
3HayeHHil { ONHOBpPeMeHHO. 3HAuyHT, AAs 3aBeplUeHHs AOKa3aTe/bCcTBa
Teopembl Tenepb JOCTATOYHO MOKa3aTh, yTo AJAs Jiodo# GyHKuuu g >0,

g€C(Kyp, ), cymecTsyer
lim S 0, (gdo = S L,gdo.

(=p oo

Kas2, r Kt'zﬂ, r
Corsacho nemme Pary,
lim S v, gdo < S L.gdo. (50)
fepoo . ' '
Kay2, r Kas, r

HOasa nonyyeHus o6paTHOrO HePaBEHCTBA 3aMeTHM, 4TO

j 0, gdw = o S u(x)g(%)dm=

Koo, r Kats, rt
= {—o—m ju(x)g(%)dw-}-t—”‘"‘ S u(x)g(%)dw.
Ere Katra, ri\Ert

rne E,=E [ K, E—C,-mH0XecTBO, ¢urypupyiouiee B 3aJaHHH
¢dynkunn u kak ¢yukuun B.p.p. B K. Cornacuo semme 8 nepsoe caa-
raemoe B NpPaBofi yacTH 3TOrO PaBEHCTBA CTPEMHTCA K HYJIO NMPH [ —» oo.
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B To e Bpema BAIAY PEryaspHOCTH POCTa GYHKUHH 4 ANA NPOH3BOALHOTO
e>0 npn Beex A0CTaTouHo GO/bIHX 3HAUEHHAX { BHIMOAHACTICA HEPar

BEHCTBO
e [ umg(f)de> [ L@ —eixpig@do—
K:‘,ﬂ',,\f,, K;zn.l
— (—v—m ‘S'g(_:.)[L“(x)—elxl"]d(o.

Lrl

Ecau sup 49 (L) —e] = M < 0, To H33TOro cOOTHOLIEeHHA c1e1yeT, 4To

x(E | %
time-o— [ g(%)uwdo> [ gL w—eivpido. 6D
f=soe 0 0
Kal/‘.’.rl Ka/?,r
Ecan e M >0, To, ofosnauus uepes {;(f), j=1, 2, ..., paiuycsl

Wwapos, QUrypHPYIOWHKX B XapaKTepPHCTHKE MHOXKeCTBa E xak C,MHO-
XKecTBa, NOJAYYHM, yTo

{—o—m S g(—;) (L, (1) —e|xPldo < cr [ gllMt= Y tn =o(1).
I
rt
Taknm ofpaszom, HepaeercTso (51) cnpaseaauso u npu M>0.
YyuTeiBas 3aTem NpoH3BOJbHOCTL &> 0, MOAyyHM, uTO

!leS 0, ((x) g(x)do =:l-.i—T S g(—‘;)u(x)dm>

’ Kat/2, rt

> S L,(x)g(x)do.
K:zﬂ,r
Orciosa, a Takxke u3 (47) caepyer, yTo

ELnl j v, gdo = ’S Lgdo.
Kas, r Ko, r
Teopema nokasana.

2. CxonumocTb ynkunonanos T p, KOHYCHO-rpaHHYHAR NAOTHOCTL. Kak
y#e 0TMeuasnoch, MOJHAA PEryNsipHOCTb pocTa ueabix ¢GyHkuuit 8 C
SKBHBAIEHTHA ONpPEAeIEHHONW NPABHIBHOCTH pacnpeje/eHHsi HX KOopHeii.
CocTaBHbiv  37emenToM (a B cayuyae p¢ N — ¥ eAMHCTBeHHBIM) 3Tofl
NpasAbHOCTH ABASETCS HaJHyHe YrJoSoH NJOTHOCTH KOpHeH, T. e.
CyluecTBoBanne npeaesa

'liq: t=Pni(t, o, B), a4 A, B¢ A,

rae n(f, @, B)— nofcuuTanHoe ¢ yyeToM KPAaTHOCTH YHCJO KOpHeil

paccwarpupaemodt dynxuuu f(2) B ceKTopz Y (2, B, t)={z:;|’ze|<?.
a<argz<<f}, a A — kakoe-HuOyab He GoJee yeu cyeTHOE MHOMKECTBO
Ha otpeske [0, 2x). Ias ¢ynkuwmit B.p.p. B noaynaockoctd [, =
={2€(C:Im2>0} poab yrnoBol mNJOTHOCTH BLINO/HSAET BBEACHHASR
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H. B. ToBopoBuiM aprymenTHo-rpanyunan miotHocts. ORa onperensieTcsn
noAo6GHO YT/OBOW NJAOTHOCTH C 3ameHol ny(f, @, P) ua

( S sin (arg z‘.)"="c(t, a, B, [, Blc (o. n);
z,tY @, (]
1 dv (x) )
a(t. , ﬂ) =< C(f. Ol p)_ﬂ[hgll =% vV = Vinif}, % =o. B<n'
dv (x)
x

v =0, p=m,

1
C(‘, 0. ﬂ)—ﬁ ;
: (A, U (=L, A)
n-’lﬂ NMOCTpOEHHA aHaJsora aprymenT}lo—rpaHuquﬁ NJIOTHOCTH B MHO-

rOMEpPHOM cJlyyae paccMoTpum Ha npocTpaHcTse C (Ro). 6>4>0,
¢yHkunonamsl Tp =Tpg s,o U T =T, ,, OnpeseseHHsie no GpyHKUHH
u(x)€SH (K; p) n ee unaukatopy L=L}* paseHcTBamu

Ta, 9= Rtz [ (% )av, o), Vo eC (K
Ky, 6r

(T, )= S\p(x)d‘rl_ (x), Y€ C (Kp).
Ks

W3 nepasenctea (37) BbiTeKaeT paBHOMEPHARA OrPAHHYEHHOCTL (YHKUH-
onanoB Tg, T. €. cyulecTBOBaHHE Takoii KOHCTaWTnl A, He 3aBHCsALLel
ot R u ¢, uto |[(Tr,_P)|< A||P|. Tem campm, Tr — 3T0 BellecTBeH-
HO3HayHble Mepbl Ha Ky ¢ PaBHOMEPHO OrpaHHYEHHBIMH OTHOCHTEJbHO R

noausiMi Bapuauuamu || Tg || = | Tr| (Ks).
[peacrasum mepy T'r, KoTopas He AB/AAETCA 3HAKONOCTOSHHOGM,

3puste Tr = TR —TFx', rae mepa TR onpene/ena nocpeicTBOM paBeHCTBa
x _ 2 p=p—mi2 x | d¢
(Tw, \p>—9mR ( ‘P(F)an("l""’"‘b)d"'

Ly, 6R
Tak Kak u(x) <a|x| +b, To mepa Tk — HeoTpHUaTensHas, a Tg —
abcomoTHO HenpepuiBHasi mepa Ha [o,s W npuTOM Takas, 4TO
V¢EC(F0.0)3Lim (TR, V).

Otctofa BeiTeKaeT, 4To mMepbl T g 06JajaloT cJenyloluM CBOHC BOM, aHa-
NIOTHYHBIM COOTBETCTBYIOLEMY CBOFICTBY MOJIOXKHTEIbHBIX Mep (Hanp., [12]):

a) ecau mepnl Tg npu %—boo caabo cxonsTca K HeKOTopo# mepe
T, na npoctpascTse

Fs ={$€C(K):suppp= K ) Be}

n ecan mHoxectBo Gy =G [] Ks, rae obaacts G @c By ynoBaersopser
yenosmio |T, (3G N K) =0, 1o meps T ua npocTpauctee C (Gy) c1a6o
cxoaaTca K mepe Ty u

‘gim Tr(Ge) = limTg (Go) = T, (Go).
00 R—»o0

OrmeTdm elle OAHO cBOHcTBO Mep Tg, OueBHAHBIM 06pa3oM BbiT€Ka-
loulee W3 paBHOMepHOR orpaHuueHHocTH BesuunH || Tgr||:
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6) ecau ana mofoil GyHKIHK 1) H3 HeKoToporo cemeficTsa W — C(K»)
BulloAnsieTca pasenctso 1im(Tg, p) =(Tw, ¥), To 3T0 ke pasencTan
I

s o

BBINOANACTCS A48 BeeX (QyHKUHH H3 3aMblKahHA W wmuosxecrea W B ver-
puke C (Ky).
Teopema 4. [Tycmov ¢pynxyus u€ SH(K) umeem 6 K ne Goree uem
HOpMaAbHBWL Mun npu nopaoke p>>x* U nycmo
J t—ou (tx), | x| > M,
®®=lo,  [xleMt,

20e W >0, A ¢ A. [ycmo, danee, cyuwecmsyem Y€ C (Ky)
lim {0, (09 (@) [P () do = | Lip|x|*gdo.
Ks

(= KO
Toeda cywecmeyem

lli.md'n. P =«(T, ¥), VPpeC(Ky). (52)

HdokasatenbcTBo. M3 nosutuBHO# OAHOPOAHOCTH HHAHKaTOpa
L, BbITeKaeT NO3HTHBHAA OJHOPOAHOCT Mepnl Tz, T. €. T (tE) =
= pr+m=27, (E) pas moboro uavepumoro muoxectsa Ec K, t>0.
[Mostomy |T|(Te) =0 #, coraacko coiictBy a) mep T, a TaKXKe BBHAY

T0ro, 4To npH &' <8 mepul Tr s H Ty cyTb cyxenus Ha Ky mep
Tgs w Ts, paBencTBO (D2) AOCTATOYHO AOKA3aTh JHWb AN (DYHKUHFA
H3 npocTpanctsa Fs. HeTpynno BuaeTs, 4To A106YI0 TaKylo (QYHKUHIO

MOKHO CKOJIb YrOAHO XOpOIWO npHG/AH3HTh B MeTpuke C (Ks) dDyHKuusiMH

cemeiicTBa Fj =l\pe Fs: p€C?(K), g—: r _=0}. Ortciona, corsacHo
ceofictey 6) mep Tg, 3aKmMouaem, 4TO A4S JOKA3aTeNbCTBA TEOPEMbI
paBeHcTBO (52) AOCTATOYHO YCTAaHOBHTH ANSi yHKuu#t u3 F.

Cornacio nemve 6 npu SR A, u YEFy umeem

(Tr, ) = g R=o=m+2 j 4 (¥ A ((p o) (g)) do +

Ky, 6R

x
Y )
t R‘”‘“*’X 4@ W) @ as, +

A

+él;R-D—m+2riu(x)cp(x)NTf).dsm_
_éR—o—MMQ(‘P(I%)' A, “)'*'tT,l,,R"”"'"*’Q(lp(k‘.)' 5R. u) - 63

RM=2 , g—p—m+2
= O j U(R) A (9 (x) (1)) do +

KR, o
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+6l_mR—o—M+2[5u(x)@(x)a'ta(n,;)dsk—Q(w(l%)' M u)] -
A

- j u(Rx) ¥ (x)| x|%¢ (x) do +

O
KR, 0

+6':R—oom+z[5u(x)q>(x) Na(f) dSA—Q(\P(fQ')- hy ")]

rle, Kak MOKa3LiBalOT sJaemeHTapuwie Buiuncaenus, ¥ (x)€C (Ks). Us
YCJ/IOBHS JAOK43biBaeMOil TEOPeMbl CJEAYeT, 4To

HRIlT%m—: S u(Rx) ¥ (x)| x "¢ () do =
KR, 8

1 jL:W|x|-=¢am=9‘_§L:A(w)aw.
mKo = o
Orciona, a Takxe W3 Jemmul 7 c/efyeT, yTO

lim%-: S u(Rx) ¥ (x)] x "¢ (x) do =
Reo m K),/R.o
= [vwdu =, ». (54)
Ks
Ilanee, ucnosb3ys colepikauieecs B paBeHcTBax (34) u (26) Buipaxkenue
BeJHYHHBI Q, HETPYAHO 3aKNOYHTb, 4TO

lim R—o—-+20(¢(k’i). % u) =0. (55)

M, nakouel, HemocpeACTBEHHO NpoBepseTcs, yTo

x
;im R""""*’“‘j‘u (%) 9 (x) Na(f) dS, =0. (56)
- 00 A

H3 (53)—(56) caeayer, gtO

dlim (Tr, $)=(T, ¥), VHeFs.

RE A,

Orciona, yuuTEIBas CKasaHHOe paHee, MOJydaeM, 4To

e llim (Tr, ©) =(T, ¥, VPEC(Ky).

RE % A
3ameTHM, HAaKOHell, 4TO, KaK CJeNyeT H3 CBOJICTB HHTerpana mo mepe,
tdynkunonan Tr Kak ¢yskuus or R, Henpepbieen cjeBa. 3HauuT,

alim (T, ¥, vy €C (Ko).
Teopema jokasana.
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Crencteue 1. Ecau yrxyua u ydoeaemeopsem yCAOBUAM
meopemse 4, mo das xaxxdozo Kowyca K’ = K*, I'" < T, maxozo, umo
It (0_K' N K) =0, cywecmeyem npedea -

lim R-o—m+2 1, (K3, g) = T (K7). (57)
R~

JlokaszaTeabcTso. Mepa T, ua4, 410 TO Xe camoe, T, no-
CTpoeHHasi MO MO3HTHBHO OAHOPOAHBIM PYHKUHAM Li u @, cama TakKe
ApAseTcs no3WTHBHO oaHopoaHoit, W nostomy VI'cT |t |(I) =0.
Crepnosatensno, pasedctso |7, |(0K'[) K) =0 paBHOCH/IBHO paBeHCTBY
|T,| (0K N K) =0 u yTeepkieHHe CJEACTBHs BbiTeKaeT H3 CBOHCTBA
a) mep Tg.

®Qurypupylownit B caeactsuu | npeaen B cayyae, korza m =2 u
u=In|f(2)|, rae f(2) —o¢yHkuns, roiomopfHas H B. p. p. B noay-
NA0CKOCTH ([,, COBNAJaeT C YNOMHHABLIEACA BLILLE APryMEHTHO-MpasifuHOf
naotHocTio. [lo ananorunm mul Hasosem npenea (56) KoHycHo-rpawityioi
niotHocTolo. Tounee, mbi GyleM roBopHTb, 4TO Y QYHKUMH u€ SH (K, p)
CYLLECTBYET KOHYCHO-FPaHHYHAsi NJIOTHOCTb OTHOCHTEJBHO P> x*, ec.u
aas kaxzgoro kouyca K’ = K™, I'" T, Takoro, uro |1.|(0K') K) =0,
cviectsyer npesea (57). Takum o6pasom, H3 Teopemsl 3 M caencteus |
BHITEKAeT, 4TO Y (YHKUHH B. P. P. OTHOCHTEAbHO MNOPAAKA p>>x* cy-
LecTBYeT KOHYCHO-TPaHHYHASl NJ/OTHOCT.

3. Caaban cxoammocts Ha I, C nomowsio Teopembl 4 MOXHO noxa-
3aTb, YTo yKa3aHHas B Teopeme 3 caaGana cxoaumocTs B K yHKumit
{~Pu (tx), t— oo, BaeyeT 3a coGofi cnabylo CXOAHMOCTb STHX Xe (DYHK-
uui Ha T,

Teopema 5. ITycmo ¢ynkyua u ydosremsopsem ycaosusm meope-
xoe 4. Toeda
Q) cywecmsyem npeder

lim R=+~+1 [ (g (e (ﬁ"—,) FL -

S S
= [n@ewLiwas,  vrec@y
x‘I

6) cywecmsyem npedea
fievefa(rh). £ 4)-

= £ T
pnjq(x)cp(x) (x)dS,,  Vnec? (T, £,”.=0-

Hokasateabctso. Iycts bynkuns nec(r)), ?I =0, Ag
€ Ay, ¥ nycTs dyHKUHS Y(®) €C™ ([0, 1]) TakoBa, yTo supp';» aé'c (0, o0),

¥(1) =0, (1) = 1. [oaoxum qp(x)=n(‘%l)y(]x|) H NPHMEHHM K
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¢vekunonan Tg, cuntas, yto RF A, a 8= 1. Cornacho semme 6,
YuHTBIBas onpejenenHe (GyHKuHH |, Hmeem

(Tr. ¥ =R-°-'"+‘~’_j ¥(z)dv=

Ka, R

=5 [ uwa(e(z)ew)de—

K A R
R—o—m-H

o & 4@ @) n (l—’;l) dSg. (58)
Tr

Hanee, MOCKOJIbKY MO YC/IOBHIO Teopembl (YHKUHS & HMEeT BroJHEe
PerynspHbi#i PoCT, To, corsnacHo Teopemam 3 W 4, cywecTByeT mpeien

lim (T'a, ) =(T, ) = § vdu, (59)
K,
a corJjacHo Teopeme 3, cymec‘rBye‘r npeneJ

lim R—p=m42 S u(x)A(\p(Ri)<p(x))dm= g LA (pg) do.
AR Ky

[TpeoGpasys nocaenanuil HHTErpan C NOMOWBIO JeMMbI 7, 3aKMO4aeMm,
4To

R~

lim R—p-m42 E w3 (¥ (z) o) do =

=0, § v+ LipndS,. (60)
%, r,
H3 (58)—(60) caeayet, uro
lim R—p—m+1 ju(t) 9 ()1 (| x') -

R-~

= —0, | ydv, +6n qu + LipndS, = SLucpndSl
K, K T,
TeM caMeIM yTBepKIeHHe a) ZokasaHo A diymkumit 7 € C2(T)),

gn a =0. O6mwit cayuahh, T. e. cayqait n¢C(T,), cBoautes k noka-

SaHHOMY TIOCPEICTBOM paBHOMepHON annpokcumauuu ¢pynkunit ¢ C (T))

dbyuknuamu n w3 C?(T,), vaoBreTBOpsOmIMH VCAOBHIO g%' e = ().
1

Ilna nonydeHus yTeepxKaeHHs G) NOCTATOYHO MPOBECTH paccvmne-
HHA, NONOOHbIe NMPHBENEHHLIM BbIllle, 3aMeHAs NPH 3ToM (QyHKIHIO 7 (f)
dyukuneii y, () (C* ([0 1), yJJ.oaneTBopmomeu yCJOBHAM Suppy; CC
cc (0, ), (=1, yi(l)=

TeopeMa JIOKa3aHa.

4. KoHycHO-rpaHHYHasi ypaBHOBELUEHHOCTb. PaccMOTpHM cJyua#,
KOrjia AOMOJHHTE/]bHO JAaHO, YTO MOPAAOK (QYHKUHH COBMAjaeT C OAHHM

Al-
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3 uncen x; (j > 2). Jror cayualt cooTBeTCTBVET CAYy4alo UEAOro fo-
PAOKa A (PYHKUHRA, rojoMoppubiX B © uan 8 C,. Kak ussectho [1, 5],
495 TakuX (DYHKUMH CyUlecTBOBaHWS YrJOBOH MJAOTHOCTH KOpHEH HAH
COOTBETCTBEHHO aPryMeHTHO-TPAaHHYHON NJIOTHOCTH HeaocTaToyHo, B OT-
JIHyle OT cJ/lyyas Helesoro NopslKa, AJA MOJHON pervaspHOCTH pocTa
paccmatpusaemoit rosomopdHo#t (yHKkumn. OkaswiBaeTca Heo6XOAHMbIM
AONOIHHTE/ILHOE YCJOBHE HEKOTOPOil CHMMETPH!! KOpHeH HJH, COOTBET-
CTBEHHO TaK Ha3blBaeMoil aprymeHTHo-rpaHuunoil cumwverpun. B pac-
cmaTpupaemoit cuTyauud, T. e. s ¢ynkuni u( SH(K) B. p. P.
OTHOCHTE/IbHO MOPAAKA P = X, COOTBETCTBYIOW#H CHMMETPHS ONHCHI-
BaeTCs ¢ NoMoubio GyHKUAH @; (x) — j-i cOGCTBEHHON VHKUMH, YKa3aHHOH
8 4.] n.1 kpaeso#t 3anau. METHM, YTO MPH CAEJAHHBIX OTHOCHTEILHO
koHyca K npeanosnoenusix Gynkuus ¢;(x) Takoss, uto Vx, { dK\\ |0}

1 lim “’""’="W""°’/""’“”.

r~xak\fo} ¥
xtK

on on

Teopema 6. [Tycms ¢pyrxyus u ydosaemsonaem ycaosuam meopesor 3
omrocumeavno p =} (j > 2) u nyemo A€ A,. Tozda

(x) e )

d1lim6, 5‘ z’—,xl“"""*"dr.. =% Al : Y updS, —

Remw ¢ (x) ;
2

Ki, R

—A"Q (}/ A u)+(@2+m—2) fL:qa,asl. (61)
r,

Hokasateabcrso. [lpexne Bcero 3ameTHm, 4To, KaK caeqyer
A3 CBOMCTB HHTerpana Mo Mepe, AOKas3aTeJbCcTBO PaBeHCTBA (61) nocra-
TOYHO NPOBECTH MpH LOMONHHTENLHOM MPEANONOKEeHHH, yTo R — oo,
e MNpHHHMAA 3HAYeHHA M3 Kakoro-1HGo cuyerHoro MHoxecTsa. Bynem
npeanosarats, wto R A,. Toraa, npumenss semuy 6 aas P(x) =

=|{|“I ?/(X)/@(x) W yunTBIBAA NPH STOM rapMOHHYHOCTL (yHKUHH
| x"ig; (x), noayuaem, yTo

On | @0 ix[dr, = ,S ug 3 1% "Iy dS)+
Ky, R A

- :
+ f up g7 01X "1 99™1dSr — Q[ @97, 2, u) +
TR

+QUxI"g97, R, u) =n;A%i™" jmp,r.is,t -

Ty

L f ugdSg —A%iQ @9 A, )+ R1Q (g9, R, u).
TR



Takum n6pasom,

- p+m—2
U -s‘ l:’. IA ,—0 +7dT,, = W .,( uq),dSp -
I\'L R PR
+ R==m+2Q (9;97", R, u) + »; AT~ (“(wdsx—k"’ Q@97 A, u). (62)
' [:L
Tenepb ans noKa3zaTeabcTsa paeeHcTBa (61) nocTaToyHo cocsaThCs Ha
To, YTO B CHAY Teopembl 5 NepBoe cJjaraemoe B NPapoll 4acTH paBeH-

' ctBa (62) ctpemutcs npu R—>o00 K (p + m —2) SLZ(p,dSl, a BTOpoe—
:

Ty

Teopema nokasana.

Cywecrsosanue npenesa (61) mor Gynem HaseiBaTh YC/IOBHEM KOHYCHO-
rpaHuyHON ypaBHOBEWeHHOCTH QyHKUMK u (x). [las ¢yskumii, roso-
MOPDHBIX B MOJAYNJOCKOCTH, 3TO YC/AOBHE COBMAalaeT ¢  YCJOBHEM
APryMeHTHO-TPAHHYHOH cHMMeTpHH [5].

5. PeryaspHocTb pocTa (yHKUMi CO CXOAAWMMHMCA (DYHKLHOHAJAMH
Tr. B Teopemax 3, 4, 6 ycTaHoBJ€HO, 4TO MOJHAs Pery/spHOCTL pocTa
ovakun u € SH (K: p) BredeT cneunasbHyio caabyio cXoauMOcTb GyHKLHIT
—Pyu (¢¢) na npoctpancTBe C (Ks) ¢ Becom |x|2¢(x), H3 KoTopoii B cEOIO
gepeab cJeAyeT CXOAHMOCTb (yHKUHOHANOB Tgr, R— 0o, W RONOJHH-
(21bHO, B ciaydae p € {x;), ycnoBHe KoHycHO-rpaHMuHON ypaBHOBelLeH-
43cTh. Creaylomas HHXKe TeopeMa OKa3biBaeT, 4To ¥ HaoGopoT, CXORH-
wocTh hyHKuHOHANOB T g W HANHYHE KOHYCHO-TPAaHHYHOMN YPaBHOBELIEHHOCTH
31eKyT 3a co60i peryasapdocTh pocTa HCXOAHON (DYHKUHH.

Teopema 7. [Tycms ¢pynxyua u ¢ SH(K; p), p>=*, u V¢ (C (K))
Hgim(TR, \p)d=°='(7‘, V), @ Kpome mozo, ecau p =%, , ¢ > 2,

dlim S Q97 | x|P—mt2dx,, '

R==Fnr

Tozda pynxyus u asasemza ¢pynxkyued 6. p. p. 8 K u T=T.
Jloka3aTenbcTBO 3TOM TeopeMbl OMUpPaeTCs Ha CJAEAYIOUIHe JeMMBI.
Jlemma 9*. [Tycmo pynxyus ut SH (K; p). % <p <%, unycmo

v €C(K,) :-n;mm;. ) =(T, p). Tozda VY (C(K,) u C<r <!
alim [0, (1) 9 () x 0 () do = (L, ),

- K‘

20e PyHKYUA V), , onpedeasemca no (PYHKYuU u max xe, KaK 6 meo-
peme 3.

* IlokasatessctBo OGAH3KOrO YyTBepXKAGHHA AAA (YyHKumA, cy6rapMOHHYECKHX
8 NOAYNJAOCKOCTH, coaepxures B [13].
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JlokaszatenbcTBO. B cuay oueHok Teopembl 1 A0Ka3aTenscTBO -

J3aHHOTO yTBEPKAEHHS CBOAMTCA, KaK M [NOKas3aTeJCTBO TEOPEMbI 3
K yctanoaenuio toro, uto VK' = K™, I'cc T, V$(C (K, 1),
d1lim S t=Pu (tx) } (x) do.
% K
Has ¢yukuun u, (x)gl—"u(tx) 3anuileM npeacTaBNeHHe, BblTeKa-
toutee u3 (46). CuuTas EQA,,. yTO, OYEBHAHO, He HapyiaeT OOLIHOCTH,

umeeM
w@=t= [ Wotr, pdt@)+t-o@) +
Ky, w
q 5 o
+170 3 ¢, tx["gn ().
CneoBaTebHO,
S Ypudo =t S P (x) S W, (tx, y)dt(y)do (x) +
K):,I Kl:, 1 T(M'?, o
g 0
1 [ pywowndo+i— | pwY lxMm@do=" ()
K 1 Ky, 1 el
=A,(t) + A, (8) + As ().

Heenenyem nosegexne mnpu f—oco Kaxinoro u3 chaaraemsix A;. [lo

CKOJIBKY p>>x,;, To oueBHIHO, 4To limA4(f) =0. B cuay Teopems '’
= 00

lim A, (/) =0. Lna uccrenosauns ciaraemoro A, (f) suayaie npeoGpa-

[0

3yeM €ro K BHAY

A=t § 9@ § Wt pdr@)do +

Ky, 1 K, ot
+ ¢ S ¥ (%) S W, (tx, y)dt(y)do (x) +
Ky, 1 Ket, Nt
+t= § v [ Wtx dr@)dow =B, +B, + B, (64)
K;.,l RNt'.

A
rae 0<8<5<N<co. Tak kak |tx|<|y|/2 npu x €Ky yé
€ Knt, o0, Tgefa CHY OUEHKH (48) azpa W, wu uepasenctsa (37) mns
Mepbl T (s) =|t|(Ky,s), BemMunna | B3| ouenuBaeTtcs caenyomum obpasom:
+ _ - -
Bsl < £ § |xfdow § 1y0ed e ) <
. i

YW | Knt, o

+ ¢ T —
SCWIPIETHT § Soh1dT(9) < o 3) p) N+,
Nt

{



3averaM, uTo %1 +p +m—2<<0. lostomy ans awboro Hanepen
3ananuoro & >0 MoxHO BbIGpaTb N Tak, uToObl npu Bcex {>1 Obina
BbINOJIHEHA OLeHKa |Bg|<<e.
Ilna ounenku B, oueHum npeaBapuTeNbHO (YHKUHIO
Wy, 6(x) =1t° _\ W, (tx, y)dt(y).
Ko, ot
HUcnonbsys onpesenennwe sinpa W, u yuutsisan, uTo Vx € K, | u Vy ¢

€ Kio, o 11x]|>At > 2|y|, ¢ nomompio ouexok (48) (npu p = 0) u (37)
nosyyaem, 4To

ol =] [ (TR 6211x”'| (7 LR s ()|

¢ ® ;@ (x)
K2, ot
<Ct [ [yl b + 1ty () d |7 () <
Kop, bt

< Ctx—» | x| (6[)9+m—2+x+ 4 Ctn”_pl | e (6t)p+m~+uq &

<C(1x[ +1x[*) 6",

M3 sToro HepaBeHCTBa cJjelyeT, 4TO NPH A0CTaTouHO Majom 6 >0 H
Bcex £>A/8

1Bsl<lI9ll § lw,sldo < De.
Ki. 1
Hccnepyem Tenepb noseneHHe npu f— oo csaraemoro B,. YuuTbi-
Basa, uto W, (fx, y) =t—"+W, (x, %) sanuwem B, B caeaywoueMm
sHe:

By = {—o—mi2 S ¥ (x) S W ‘)dt(y)dm(x)=
Ky, 1 Kot, Nt

I S { [ w, (v Yvwdowjdz@. 6
Rot, vt Ki, 1
Hanee nonoxum ay(y) = S W, (x, Ny) p(x)do (x). ScHo, 4To ax (y) €
Ky
€C (Kyn,1). 3ameTum 'l'enept:L ltn‘o Kak c.nenyer u3 (65) u onpenenexun

KUHOHAJIOB 7R- CrnpaBeLIHBO paBeHcTBO B _'< ~e ay). Cornacho
P:
VCJIOBHIO JIEMMBI

Va* (C (K, EIRlim (Tr, a*) =«(T, a*).

OTCIOM. KaK JIerKO BHIETb, BbITeKaeT TaKXXe HaJIH4uHe paBeHCTBa
AiP;(TR' a‘xon 0.) - (T' a.XG" °i>’



rhe ¥a.a — XAPAKTepicTHuecKas (QYHKUHA IWAPOBOrO CA0A Bs,\Ba,,
08, <<d,. Bass B yToM papeHcTBe B KauecTse a4 Kaxoeo-nuﬁo He-
npepuiBHOe NpoiosKenHe ¢yHKUMH ay W nosokuB & =g, 8, =1,
noayuum, 4To ~
d1limB, (1) =«(T, aw).
-

M3 ycTanoBienHbiX CBOWCTB BEJHYHH A, A, B,, B, B, nemen-
nenso caeayer, uto Yy € C (K, 1) cymecTyeT

lim S unpdo.
/=00

Kj 1

Jemma 10. [Tycmv pynxyus u € SH(K; p), %i—i— < U =

ver =% =p<xi1, U nycmv cyuecmsyom npedenst
Jim (Ta. ¥ =(T, ¥, Yy €C(K))

lim § guortlxl=o-mtidn, j=0, ..., L (66)
-.eoR

KR
Tozda Vp€C (K,)

def 3
dlim {0, (91212 @ () do=<(L, ¥).
(=00 K'
JNokasaTenbcTBo. Tak e, Kak W NPH A0Ka3aTeabcTBE JeMMbl 9,
NOCTAaTOYHO YCTAaHOBHTb CYUIECTBOBAaHHE mnpeaeJa
lim | wpdo, VK=K, I'ccT, V9eC &)  (67)
tepno Y

Ki

Bocnoabsyemcs pasenctBamu (63) u (64). Ipu nokasateabcTBe semmbl 9
(bl10 YCTAaHOB/IGHO, YTO B YCJ/IOBHAX STOM JeMMbl

lim 4, =0, lim B, =(T, ay), B,—~0
o 1=

npu N = oo paBHOMEpHO OTHocHTeJbHO ¢>> 1. [Ipu 5TOM HCNOB30BAAOCH
Mo CYWRCTBY He To, 4To MOPsAOK P € {%;}, a HepaBeHcTBO p << x:,,.
ST0 HEpaBeHCTBO ‘HINOJHEHO M B YCJOBHAX JOKA3biBaeMON JemMbl H,
C/IEN0BATEILHO, B PacCMaTPHBaEMOM 3leCh C/lyyae YKa3aHHbIE COOTHOLLe-
HHA TaKkxe HMeioT mecTo. [lanee, OyeBHAHO, 4TO

| 'lim A, =c, f ¥ x g do.
Paccmotpum Tenepb caaraemoe B,. Mmeem

Bi=t= [ w0 [ Wetx, pdr()dot =

Ky Kap, ot
=t S ) (x)[ S Womim (tx, y)dt () +
Ki, 1 Kz, o1



!
-, (XD, (4)
+8Y j |tx|"3|y|“~"’%(p—'{;)'”dr(y)]dm(r)=

=0 Raa, ot

e S ¥ (x) S Wi (Ix, y) dT(y)do(x) +
K1 Kis2, ot

!
+(p - (x) n" wL‘-— (!/)
+8 Y [ v [ 1% de ) =
=K, 1 Ky, ot

= B],: (t) + BI.2 (0-

ITocKONMBKY p = %y > %;_;—, TO, KaK W MPH [0Ka3aTeaAbCTBe JeMmbl O,
sakJaoyaeMm, uyTo sup |B,, (f)| -0 npn 86— 0. Hakoueu, Hasnuue Ko-
£>1/26

{YCHO-IPAHHYHON ypaBHOBELUEHHOCTH, T. €. CyllecTBOBaHHe npeaeaos (65),
paeyeT 8a cobofi cymwecTsopanue npegesa lim B, (f) (HanomHHM, 9TO
f=peo

3 HaleM cayyae ¥; = —p — m -+ 2).

M3 ykasaeHuix csoficTs Besmunn A;, B; u By, ; nosyyaem BhinoNHeHHE
sooTHolenna (67). Jlemma nokasaua.

Jlemma 11. [Tyems ¢ynxyus u€SH (K, p) u nycmo pynkyuu u,
pu t-»oo cxodamca & D’'(K) x o6obwennod ¢pynxyuu L. Tozda
e A

JlokasaTeJbcTBO STOH JeMMBI Mbl OMycCKaem, MNOCKOASKY OHO 3JeMeH-
TaPHO M MAJO OTJIHYaeTCs OT JOKAa3aTeJbCTBa COOTBETCTBYIOMIErO YTBEp K-
nzHust ana Gyskuuit u(2) =In|f(2)|, rae f(z) — ronomopduas QyHKuMA
B moaynsockocTH [14].

Jlemma 12. [Tycms ¢pynxyus u€ SH (K; p), p=> x*, u nycms 8 npo-
cmparcmee D' (K) 3limu, = L} . Toeda pynxyus u asasemca pyrxyued

-
8. p.p. 8 K.

IlokasaTenbcTBO. JTa JemMMa fBJIAETCS MPOCTHIM CJAEACTBHEM
Teopembl 2.7.4.1 u3 [15, u. 1). [deficTBHTeIbHO, cOrslacHO 3Tofl Teopeme
cxoaMMocTh (VHKUMA u, K uHaukatopy L} B D’(K) BaeyeT 3a coboit
CXONUMOCTb 3THX QyHKumuii Kk L no a-mepe Kapaecona!, m —2<<a <<
<<m, B moboit obaacth G, == K. Orciona, Kak HETPYAHO BHAETb, NpPH

o =m—1 cnenyer, 4yTo B kaxaom kouyce K, I"ccT, ¢ynkuuu
q x "
1x[—°u(x)—v-L:(m , KOraa x —- oo, He MpHHHMAS 3HA4yeHH!! H3 HEKO-

toporo C,-MHOMecTBa. BmecTe ¢ npeanosaraemofi B ycaoBuu Jemmsr 12
HOpPMa/IbHOCTBIO THMAa 3TO O3HAyaeT MOJHYIO peryJ/sapHOCTb pocTa pac-
cmaTpuBaemoit pyHkuun. Jlemma nokasana.

! a-mepoft Kaprecona wmmoxectsa E < R™ gasmsaerca inf Er‘;‘. rae r,— pa-

i
AHYCHl WAapOB B,, ofpasylomux nokpoiThe MHOxectsa £, # inf Geperca no scem
CYETHLIM NOKPHITHAM MHOXecTBa E.



M2 npupencuibix 1eMv HeMeANeHHO caeayet, uTo dynknna  u(x) w’:
yeaosisi Teopewbi 7 aBasercs dyukuuedt B p.p. 8 K. Toraa, coraach
teopeve 4, limTp =T. 3nauyur, T =T. Teopema 10Ka3aHa.

R—s=

6. Mpasuashoe pacnpesescuue mepbl T,. KpHTepuu peryaspHOCTH

pocta. OGueannenne Teopevbl 7 ¢ Teopemoil 4 JaeT KpuTepHH nosHOH |

pery.spiocTy pocTa B TepuHHax pacnpeleieHHs Meph! Tu. Jra kpart-
KOCTH (hOpMYJIHPOBKH 3TOro \YTBepKAeHHs M Oojbluedi ee CXOXKECTH
¢ dopmyanpoBkoit cootseTcTeviowero kputepus Jlesuna—IIpaorepa
ansa weaulx Gyuxunit |1 Besem caenytouiee

Onpenenenue. Mepa T, accoquuposaHHas ¢ Gynkyued ug
€SH (K; p), Hasvicaemes npasuabHo pacnpedereHHod  (nHOCUMEAbHO
danno20 nopacka o, ecau npu Kakom-aubo »>0

VoeC (K, Tlim(Tx, ¥, (68)

u OONOAHUMEAbHO K 3IMOMY, 8 cay4ae PE {%n | 6bINOAHEHO yCAOBUE KO-
HYCHO-2PARUYHOL Y PABHOBEUUEHHOCU, M. €. CYUCMEYm npedeAbt

lim (g |x-o-mtidr,

R0 =
Ky R
022 6cex q, maKux, wmo p = x,.

Ycnosue (68), kak HEeTPyAHO BHIETb, SKEHBANEHTHO YCJOBHIO CYIle-
CTBOBAHHA KOHYCHO-TPAaHHYHOM NIOTHOCTH (57) (3TO cAeAyeT, Hanpumep,
H3 Teopembl 2.2.3.7 [15, u. 1]). Takum ofipazoM., SKBHBa/€HTHOE oOnpe-
JeJieiiHe NPaBUIBHON pacnp2eNeHHOCTH Mepbl T, — 5TO CYLIECTBOBaHHe
KOHYCHO-TPAHHYHOH MNJOTHOCTH H JONOJHHTE/NLHO K STOMY, B cJayuae
p € {%,} — KOHYyCHO-rpaHHyHOM YpPABHORRLLIEHHOCTH.

Tenepb ynomuuaBwmiics KpuTepufi noawoll peryasprocTd pocTa
MOKeT ObiTb cPOpPMYANPOBaH cAeAyiowHM 00pasom.

Teopema 8. [Jas moeo umobu pynxyus u€ SH (K. p), p> x*, 6uaa
Qyrryued 6.p.p. 6 K, neobxodumo u docmamouno, «umobot accoyuupo-
6aHHAA Mepa T, Obia@ NpasuAbHO  pacnpedeacxa (OMHOCUMEALHO ().

Hapany c npusesennwim kputepuem noawofi perynspuocTi pocta
B TePMHHAX MEpbl T, OTMETHM ellle BhITeKalomuit H3 Teopemsl 3 H Jemmbl 12
KPUTEPHHA NOJMHOM DervisipHOCTH pocTa B TepMHHAX c/aboii CXOAHMOCTH
Oynkunii u,(x). CooTseTcTBylOwlee yTBepKICHHE IS hynkumit, rono-
Molpaliux B C,, MPOH3BONLHOTO MOJOKHTENBHOTO nopsjika colepKHTCH
B g

Teopema 9. /Tycmn pynnyus ue SH (K; p), p> x*. Tozda caedyrouyue
YCAOBUA 3KBUEQACHMKBL:

a) pyrkyus u umeem 6.p.p. 8 K;

6) & npocmpancmee D' (K) cywecmayem 'lim us(x);

=4 00

6) Y $eC (K,) npu nexomopex A>0 u r>0

dlim .5 O, ¢ (D) () x| ¢ (x) do,
0e 01.((0) = ur () npu |%1> 7w o) =0 npu |x]< L,

32
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B sakmouenne oTmeTHM, uTO colepiaiuleecsi B HacTosuieli paGore
pefioBanke p=> %" HENOCPEeACTBEHHO HCMNOJb3YeTCsl JIHWb MPH  YCTaHOB-
ZHHH MHTErpa/ibHbiX oueHoK ¢ynkuun u€SH (K p) u accounnpoBanHoi
41 He meps T, (Teopema 1). Mcnosab3oBaunwiit B u. | MeTod nosayyenus
. X OUEHOK AJs caydana p < x' He npurogen. PacnpocTpanesne noay-
; BHHbIX Ppe3yJbTaToB Ha cJayuail p < %' nNpoBeAeHO OIHHM H3 aBTOpOB

“inucok aurepatypwmi: 12 Ponxun JI. H. Beenenne B Teopuio meanix (yHKUH MHOTHX
epeMennnix. M., 1971. 422 c43 Padnbepe E. [. Ouerku HHAHKATOPOB CNEUHAAbHBIX

. m3ccoB QyHKumii, anaanTuvecknx B noaynaockoctu. X, 1981. 51 c. llen. 8 BHHUTH
7.0881, No 4167-81 NlenA§ Babua B. H. O ronoMopdHBIX GyHKUMAX BNONHE pery-
#AJHOro pocta B noaynaockoctH. X., 1986, 15 c. den. 8 YepHUUTHU 1207.86,
% 1697-Yk86.44° Asapun B. C. Teopus pocra cybrapmonnaeckux dyakuni. Y. 1. X.,
978. 72 c.46. Pawxosckud A. fO. Poct n yObBanue cyO6rapMOHHuecKHX (yHKUHi
'ionyce. X., 1986. 20 c. Jen. 8 BUHHUTH 24.11.86, No 7977-B8&6.

MMoctynuaa 6 pedxoarecurs 12.11.90

YIK 5179
T. B. MHCIOPA

ACHMINITOTHYECKASI ®OPMYJIA N1 PEWIEHUPR
BERJISI YPABHEHHA NHPAKA

B cnektpanbHom anaimse nuddepeHuHaNbHBIX ONepPaTOpoB H €ro
IINOXKEHHAX BaXKHOE MECTO 3aHWMaeT HMCCJIeJOBaHHE TNOBeAeHHS pelle-
i Beitna cooTeTcTBylOUIMX ypaBsHeHWM, KOrAa CeKTpa/bHBIA napameTp
‘peMHTcA K GecKOHeYyHOCTH.

Toynasn acumnToTHueckas ¢opmyna ans pewenuit Beilaa wupokoro
nacca ypasBHewud [Jtypma—JluyBHJuis nonyuena B paborte [1). Pe-
lollee 3HayeHHe MPH A0Ka3aTe)bCTBe 3TOi (GOPMYabl HMeNO YCJAOBHE
1yOrpaHHYeHHOCTH COOTBETCTBYIOWHX onepaTopor LLTypma—Jlnysuans.
' HacTosweR pafoTe aHajoruysas Gopmyaa nosnyyesa Ass peluennit
eiina ypasHennit Jlnpaka.

3ameTuM, 4to onepaTtopbl JlHpaka He MOryT GbITh M0AYOT PaHHYEHHBIMA
 Hall METOA AOKa3aTenbcTBAa CYLIECTBEHHO OT.HHaeTcsi OT MeTold pa-
atel [1).

1. PaccmoTpum auddepenunanbuyio onepauuio Jdupaka:

d 0 1
D=BEiaw B=(_] o) —o<x<w ()
‘Belllec TBeHHOM HenpepuiBHO AudpepeHLHpyemMoil NoTeHUHATBHOR MATPH-
20
(e _r) ,
Q(X) — ,(x) ._.p‘x) (l ,
1 0603HayHm uepes

E g E L ) . 1 ©
Be0=(g2G30 Ena) Eeo=1=( 1)

| 2.00 R



dynaarventanbHor DeleHHe ypaBHEHHS
D(y(z, x)) = 2y (2. X). ¥
Oduiee BeKTOpHOe pelueHHe 3TOro ypaBHEHHs MPeICTaBHMO B BHI
E(z. v)C, rae C—npou3soibHas MOCTOSIHHAA cTo/GuUeBas MaTPHUgy!
Ycniosumes 06o3HauaTb yepes —L‘c (a, b) ruasGepToBo NPOCTPAHCTH -

BEKTOp-DYHKUHIT Yy (X) = (Z; g{) T. e. CTOJGUCELIX MATPUYHBIX PYHKLH| X

CO CKa/fpHBIM MPOH3BEeHHEM:

o h
.0 =g wfxde= S (g (0) [y (x) + g (%) [, (¥)} da. 3
a a
CoraacHo kaaccHuyeckoit Teopeme Beilnn cywecTByloT TakHe rouad
MopdHble BHe BellecTBeHHOH ocH (QYHKUHH m* (2), yTO pelueHHs

= m* (2)\ _ (Ey (2, x)m=(2) + Ey (2, %) :

veo=8e o) = (IR0 TERG D)

ypaeHeHHS! (2) COOTBETCTBEHHO MPHHAAJeKaT MPOCTPAHCTBAM i’,(o, o'
H L,(—o0, 0):

v* (2, Y)EL (0, ), V(2 x)sl:,(__oo, 0). .

®yuxunio m(2) u pewenne P (z, x), onperesemMble PaBeHCTBaMH '

_[m*(2) Pz, x) Imz>0, '

m(z)_{m'(z)' ¥ (2 ‘)={\p“(z. x) Imz<0, ¢

Oynem HasbiBaTe QyHkuued u pewenuem Beins ypasuenus (2). Taxem

d0pasom, pewenne Beias (2, x) =($i g: 3) yIOBJETBOpSET Haua >;

HOMY YCJOBHIO Y, (2, 0) =1, NPHHAANEKHT NPOCTPaHCTBY Z’,(o, o0) npn";

Imz>0 u npocrpancrey L,(—oo, 0) npu Imz<<0. Tak kak ans,,
ypaBHeHHS (2) Bceraa HMeeT MecTo cayuafi npegenbHOM ToukH [2], 'ro'.i
9TiMu cBoficTsamu pewenne Beilns oxnossauso onpeneseno, moboe

D, (2,
pewenne @ (z, x)=(¢,: g, 3) ypaBHenus (2), npHHajjexKalmee npoct-

PaHCTBY I-:(O' o) npu Imz>0 - _
Imz <0, r:pencranuug B BHJe # npocrpauctBy L,(—oco, 0) npu
e

(2, x) = D, (2, 0) ¥ (2, x), ®)
OTKyAa, B YaCTHOCTH, CJeyeT, 4To 3
_ (2,0
m (Z) = m . (57 b

B npocreit
i x)POBgmﬁmng):’qae. koraa Q(x)=0, byuxuna m,(2) u pewenue

M@ =i e, x)=er(}).



A “comotuoR Beanuunont | A| matpunm A = (@) (BooGuie rosops,
MMOyrosbHo#) OyaeM Ha3biBaTh HEOTPHUATEJBHOE YHC.i0

|A|=miax(¥|au|).

‘MeTHM, 4To OHa 06.najaeT BCeMH CBONCTBAMH HOPMSL.
s OcHOBHO/ pe3y/bTaT HacTosuleli paGoThl copepKuTces B caeayloued
ppeme:
* Teopema. /Tycms 6 ypasrenuu (2) nomenyuarsnas mampuya 2 (x)
ibpepenyupyema u ee npoussodnan Q' (x) ydosaemsopsem HepaseHcmsy
|9 (x)| <exp(C,+C,|x)), (6)
¢ Cy, u C,— HeKkomopble HEOMpuyamesbHole «4uciq.
Tozda 0an pewenus Bedas (2, x) smozo ypasHenus npu ecex
>0, A>0 ebinoansemecs acumnmomuueckoe paseHcmeo
lim sup |e="%(p (2, x) — P, (2, x))| =0, |Imz|>e, ™

12|00 |X|<A

P Yo (2, X) = ei2* (‘1)
¢« Tak Kak ¢ (—2, —x) sBAseTcs pewenuem Befins ypasuenns

B f9(—2, —0) — Q(—2)p(—2, —x) = 2p(—2z, —),

*'0OTOpOM mMOTeHUHa./bHAA MaTpHUua —Q(—X) Toxe YyAOBJAETBOpPAET
JBHAM TeopeMbl, TO MOXHO Ge3 orpanHueHHs OGLLHOCTH paccmarpH-
TONBbKO 2, JieXKallhe B BepXHeH MoJynA0CKOCTH.
“anee, dynnamentanbHas matpuua E (2, x) ypasuenns (2) ynosaer-
:7eT TaKXKe ypaBHEeHHIO
Ly zx)+ V@)Y (2 x) =2 (2, x), (8)

dx?
T V() =BQ (x)+ Q(x), u Havaabeem ycaoBuam E(z, 0) =/,
Pz, 0) = BQ(0) — zB. CnenosaTtensHo,
E(z, x) =C (2, x) — 2S(2, xX) B + S (2, x) BQ(0), 9)
41 C(2, x), S(2, x) — pewenns ypasnenus (8) 0pH HAYAJLHLIX AAHHLIX
“5.0)=8(,0 =1 C’(2,0)=8(2,0) =0.
13 ypaBHeHusn

C(z, x) = cos2x-/ +jlﬂ9—'(:—;’) V) C (2 1) dt,
0

vopomy yaoBneTsopsier C(z, x), W aHAJOTHYHOTC YPAaBHeHHA AR

 ¥) cnepyeT, 9to B obaacTh |z|> 2P (x), rae P (x) =|S|V(t)|dtl.
0

DOJIHAKIOTCS HEpaBeHCTBA

IC(2, x)| < 2el!m=1, |28 (2, x)| < 2¢ '™ 2,
|C (z, x)—coszx-ll<$§?e“"“'. (10)
| 2S (2, x)—sinzx-l|<-2|Lz(lﬂe|""“|.



H3 KoTopbix coraacko (9), (3) u (4) creayeT, uTo
5 2|20 |
le=55 (2 1) — Vo2, )| < (1m () — i1+ HFH +

LA (2)! ‘ x 1
e ||z”l. ,4p(x))ellmz | +1Im 2x

ostomy, ecan Imz>0 u |z|>2max {P(A), P(—A)},- TO
sup e~ (P (2, x) — Py (2, X)) | < |m@)—il+

—A<x<0

+12{21QO0) |+ 4(1 +m(2]) P (—A)}
sup_ le=zx (P (2, x) — G (2. ) | < {Im@)—il+

l<x<
+127[212(0)| +4() + |m{2)]) P(A)]}e2AImz=,
StH HEepaBeHCTBa noKasblBaloT, 4yTo /4 JA0Ka3aTeJ bCTBa Teope|
AocTaToyHO JAOKasaTb CMpaBeAHEOCTD CJIeAYIOLIHX ABYX PaBEHCTB:

lim m(2) =i (!

lim sup ( sup_ |e=2x (P (2, x) — Py (2, x))|) =0. (i

A—+o Imz3A O<x<
2. duddepenunanbias onepauus (l) nopoxkaaeT B NpocTpaHe
-

Z;(O, ) (<o) u L,(0, c0) camoconpsxenusie onepaTopst D;= D
Dy,=D,(l) u Dy=D(o0), obnacTu onpeieneHHs KOTOPbIX COC

U3 BeKTOp-pyHKUHH y(x) = (!y/; g;) YAOBJAETBOPAIOLNX YCJAOBHAM:

D (NEL, (0, ), 5 (0) =y, () =0 aan Dy;
D(y() €Ly 0, D), y,0)=yy())=0 nas Dy;
D(y(x) €L, (0, ), y,(0)=0 a D,

Dopmysbi pasnoxeHHss Mo cOOCTBEHHBIM BeK [0pP-(hYHKUHAM 3THX OF
paTopoB H CBfi3aHHblE C HHMH paBeHcTBa [lapceBaas MMeIOT TaKoii Bk

f@=§ 0@ 0o, Hde @) (I

dgg*(X)f(x)dx = ‘\' o (A, g)o @, Hde: (), (1

e i=1, 2, 3; -
o0 =B o) = (g1 . 3):
oz f)= e\‘:mf (z, 0) f(x) dx;
‘ney6usaoue dynKumnn  p, (7~)0= D2l pa(A) =py (A, D), p,(A)

=p (A, 00) Has3bIBAIOTCA CNEKTPA.IbHBIMI (DYHKLUHAMHU onepatopos L

D, ?4,, u uepes AT 0603nayeHbl MaTpuiLbi, TPaHCMOHHPOBaHHbIE MaATP
uam A.
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CnekTpanchas (yHKuusi p (A, o0) yAOBIETBOPSAET aCHMNTOTHUECKOMY
paBeHcTBY (cM. [3]):

p(A, oo)=7ll-{2\.—p(O)lnIM}—é%r(O)-{—e(M, (14)
riae ”Lim e(A) =0, u ceasana c dyukuuedt Beitna m(2z) = m* (2) dop-
MyJaaMH

N
T dp (A, o) | X
m (2) —,EI‘ITL =t (147)
—N
A
p (Ay, 00) —p (A, o0) = lim :l—flm m(t + ie)dt. (14"
e=++40 4

W3 pasencts (14), (14’), noBTopsAs Xxo1 H0Ka3aTe/abCcTBA Jemmbl |
pabotul [l], BuisoauM cnpaBeanusocTs paseHcTsa (11).

3. O6o3naunm yepe3 W, (o) MHOMKecTBo Bcex U biX DYHKUHI @ (2)
9KCMOHEHUHANBHOTO THNA < 0, AN KOTOPbIX

o0
(1o rdr < .
Coraacno Teopeme Buuepa—IIs/H 3T0 MHOXKECTBO COBNAJAeT ¢ MHOXKe:

o
cTBomM Bcex (yHKu4#M, npeacTaBHMbIX B BHIe f (z)=5(cos zt-g, (1)
0

+sin 2t- g, (£))dt, rne g, () €L,(0,0) (R=1, 2).
Jlemva 1. Mnoxecmso 0606wennbix npeobpasosaruti Pypse

oz N={0"@yiwdy
0

scex sexmop-pynxyul [(y) € Ez (0, 0) cosnadaem c mnosxcecmsom W, (o).
IlokaszaTeabcTBO. Pelledde o (2, x) ypaBHeHHs (2) BblpaXkaeTcs
gepe3 pelleHHe

cos 2x
@ (2, ¥) = \gin 2x

npocTefillero ypaBHEHHs C HYJEBOH NOTEeHLHANbHOH MATPHLEH ¢ MIOMOLLBIO
onepaTopoB npeo6pasoBaHUs

© (2, ) =0,z 1) + [ K(x, o, (2 1) dt,
0

OTKyZa cjeayeT, 4To AAs B_emop-cpyﬂxuuﬁ f (x)e-l:, (0, 0) BHIMOJHAIOTCSH
pasenctsa (2, f) =w (2, [), rze

o) =F0)+ KTt 0 f@dt.
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Tak kak 3Ta hopuvas anp2zenneT B3aAMHO OAHO3HAUHOE oTofipaxKe-
nue [(x)—f(x) npoctpanciisa L, (0, 0) na cehHn, To MHOXECTEO oTCrL(:
mennsix npeofpasosanui Pypse © (2, ) coBnaaaeT ¢ MHOXKeCT20!
hyHKUHH BHAA

wy (2, ) = | lcos 2x-F, (1) + sin zx-f, ()} dx,

rae f,(x) u },(x) — npou3ssoabiisie GYHKUHH H3 L, (0, @), T.e. c MHOXe-
cteom W, (0). R
Cneactane. Ecau y dayy onepayud JQupaka D, D nomenyuaie-
How mampugu 2 (x), Q(x) cosnadarom wa unmepsaze (0, 0) u [ > o,
[>0, mo 0aa ccex Ppynigud g2, 7,(0) (2 =1, 2) pasencmsa

| &M g Wdpi(h, = | &), (W5, (. )
eunonnmom:'x npu ecex i=1,2 3 uj=1,2, 3.

IeiicTBuTensHo, W3 paseHcTsa 2 (x) = Q2 (x) (Osxgo) caeayet, yTo
oz x)=0( x) (0<rt<o0), a 30auuT, U 0(2, ) =0(2 f) a4 scex
BEKTOp-DYHKIHH f(x)el:(o. 00), paBHbIX HyJai0 npy x>o. Otcioaa
u u3 pasedcts [lapceeass (13°) caeayer, uto

oo o .
J ot o Hdpi, = { g* () f(x)dx =
o 0

= VSO Ndp; (D= ) o(h @0 O NHdp;(A,T)
npu Bcex g (x), f(x)EZ,(O. o) mecex i =1, 2, 3; j=1,2, 3, npuyem,
corsacio nemme |, B kavectee ® (A, g), @ (A, [) MOXHO B3aTh .0GHe
Gyskuun u3 muoxectea W, (o).
Jlemma 2. B eepxncd noaynaockocemu (Imz>0) xomnonenmo

Vx(2, X) (=1, 2) pewenus Bedrs $ (2, x) = (:ﬁ‘ g: 3 npu ecex x>0
npedcmasasomen 6 eude !

vl 0 =EED (20400, 0 —pu 0}, 019

ede @ (2) — npoussossras PynKkyus us mHomecmea W, (x).
HokasaTeabcTpo. PesonbsenTamu onepatopos D, (I), D, (l),
D (o) ABAAIOTCH onepatopst (D;— 2/)~!, KoTopwe Ha MmoGyl0 BeKTOp-

¢ynkumio f(x)€L, (0, o), PaBHylO HyMO npH x> [, aeficTBYIOT Kak
HWHTerpajbble onepaTops (D; — z/)-! f (x)=§R; (z x, Yfwwdy (=
=1, 2, 3) ¢ agpamn

Ri(z; x, y)={°’(z' )Y (2, y) l<x<y
Vi(z, x)oT (2, y) O<y <y,



rae
. m;i(2)\ _ (Ey, (2, x) mi(2) + E,, (2, x)).
v 0=Be o (") = (g2 G I ma L e 3);
Fis 2.0) Egp (2. 0),
=g (:. e M@ =—g ((z. K (16)
my (2) = m (2) = m* (2).
C npyrofi cTopons, u3 (opmyan pasioxenus (13) caepyer, yTo

m, (2) =

D—2ht = [ 2@Do®D 40, q)

[TosTomy N

(R v pf@ay = [ 2&200D o0
0

oTKyaa npu x =0 caeayer, yTo
]

(vre iway= [ 2% ap ),

—c0

4akoBa Obl HH Oblia BeKTOP-QYHKUHA f(x)el—.;(o. o0), paBHasi HYJIO

pu x> I. Tak Kak
! I

OSw 2 9@ dy=m (z)§ (En 2 ) F () +

!
+ Eqy (2, ) Fa ()} dy +§ {E1a (2, 9) 1 () + Eyy (2, ) [ (9)1 dy =
=mi@o(, )+v(, N,

{
rie vz = OS (Exs (2 9) F1 (%) + Esa 2. 9) (1)} dy,

0 mE-m@oE)= | $ELd1p0, o) —p D)

u coraacto (16), (3), (4)

va (e =" [ 8D G 1o, 00)—peia, D),

npu4eM B CHAY Jemmbl | ¥ NPOH3BOJBHOCTH f(x) e_Z, (0, I) B KauecTse
w (2, f) mMoXxHO B3aTh npoussosbhylo o¢ynkumio ¢ €W, (l). [lonaras
sgech ! = x, noaydaem ¢opmyasl (15). )

Cnencrteue. Ecau y onepayud [dupaka D, D nomenyuarsroe
mampuyse Q (x), f)(x) cosnadarom Ha ompesre 0 <y <o u Imz>0,
mo Ha ompeske 2a < X < O coomsemcmeyowue pewerus Bedan (2, x),
¥ (2, x) ydosaemsopaom pasencmean
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o
4

P(z, x¥)— Pz, x) =io(z. x) L“_z'a_z_a)’ 5 et

>’~= ‘ (s%g)*e_ 4d (p (h, o0) = p (A oo))}dl. an

2de p(h, o), p(A, ©0)—cnexmparbHue ¢pynxyuu onepamopos; D, =
= D, (o0); Dy = D (o). .

JleitcTeutensno, ecau Q(x) = (x) npu x€[0, 0], To E(z, x)=
= E (2, x), a 3HauuT, H p,(A. x)=b,(2., x) (j=1, 2) npu xg|0, o],
oTkyaa coraacko (15) cepyet, uTo npH x€(0, o]

e 0 — a0 ="2ED [ 2O 40, o) —pih, 2)—

Eneo (et ) B
— e ) =800 ) —p (A 2)) =

L

. A .
= Ek:P((Zz)x) :L_)zd(P (A, o©) —p (A, o0)), | k=1, 2

rae ¢ (z) — npoussoabHas QyHKuna H3 mHoxecTsa W, (x).
Ortciona caeayer, 4To

e ) =¥ 0 =222 | 184 @, o) —5@R, ). (18)

3ameTHM Tenepb, 4To ecan AE(—oo, oo) H Im2>0, To

(h—2)t =i [ eta=rrat
0

I 3HaqH:,
j :g_)zdp(l. ™) =i S { j oA e‘“—“‘dt} dp (A, o) =
-—C0 oA 0

= toSem {_f ¢ () e=Mdp (A, oo)}dt, (19)

NPH YCJOBHH, YTO QYHKUHS ¢ (A) yAOBAETBOPAET HEPABEHCTBY

§1em)1dp(, @) < oo,

rapaHTHPYIOWEMY 3aKOHHOCTb MNPOHM3BEAEHHOM mNepemeHnl MOpAiKa HH*
TerpHpoBaHHsA. TO YCJOBHE 3aBeJOMO BHINOJHAETCA ANA (GYHKUMA

P(2) = (’"' "’)’ €W, (2a),

2
oTKyaa coraacHo (18), (19) caenyoT nokaskiBaembie paBenctBa (17)«
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4. Paccmotpum onepaumnio [lupaka (1) ¢ dbuHHTHOH moTeHuMaabHOM
maTpuuedi: Q(x) =0 npu |x| > L. OueBuaHo, B 3Tom cayyae BeKTOp-

byHRIHS P, (2, X) = e'2* (i]) npu x> L ynoBieTBopsieT ypaBHenuio (2)

M TNPHHAANEIKHT NPOCTPAHCTBY l:(O. o), ecan Imz>0.
OGosnauum yepes @ (z, x) To peweHne ypasHeHust (2), KoTopoe
© coBnajaeT ¢ Y,(2, x) mpu L>x. fcno, uto npu Imz>0 pewenune

@ (2, x) npuHaanexuT npoctpaHcTBy L, (0, o), oTKysa caeayer, uTo
* ¢ynkuus u pewenus Beiina ypaBHenus (2) smipaxatorcs yepes @ (z, x)
no dopmynam (5), (5’). Tak kak Bekrop-pyHkuus @ (z, x) yiosjeTBopseT
TakKe ypaBHeHHIO (8) ¢ ¢uHHTHBIM noTeHuuasom (8’) u npu x € (L, oo)
coBnmazaeT ¢ YP,(z, x), TO OHAa HAXOAHUTCA M3 TAKOrO0 HHTErpaJibHOro
ypaBHeHus:

O@ 0 =vole 0+ | MEZIV (o, far. (20)

Jlemma 3. B 3amkunymod eepxwed noaynaockocmu Imz >0 npu
scex x €[0, oo) smnoanawmea Hepaserncmea

e (@ (2, 1) — ol DI < HQWerp (38} @)

Ie“"{fb(z. x) — P, (2, x) — e'2* 5"—"—’? V() (11) dt}l <

x

<+ {20 exp (22, @1

rze Q(x) = {1V ®)14t.

OokaszateabcTBo. M3 (20) caeayer, uTo BeKTopP-pyHKUHA
y(2, x) =e~"2*®D (2, x) ynosneTBOPseT ypPaBHEHHIO

ven=(i)+[=E—vov@na @

Mostomy B 3aMkHyTOil BepxHeil moayniockocTH Imz >0 BeimosnsieTcs
o

HepaBeHCTBO |y (2, ¥)|< | + S [z|?2{ V(D] |y (2 t)|dt, nokasuBaiowee,

gTo QyHKuUHA |y (2, ¥)| Mam;pupye'rca pelleHHeM YpaBHeHHA Yy (x) =

=1+ (|21 V(O 1y (O dt, 7 e. dynuned y(x) —exp{iz[™) |V ()l de}:

ly@ xl<exp{lzI* {1V @1dt} =exp{izIF Q).
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U3 stofi ouenku, ypaenenns (20°) u ero nepeoft uTepaunH BuTeKaioT
HepaBeHCTBa

|y 0—(3)] <j'|zr'| Vil Dldi<

< SIZI“IV(t)Iexp{IZI"I\.IV(E)IdE} dt =
—expllz17Q) — 1 <1217 Q) exp (I 2 Q (D),

e =[()+ === al)) ]| <

<fIZI”lV(t)Ilf'vm'exp[lzr’ 1V o 1an] )t =

| z]

IV @)1dt —1——j|vm|d:<

1 w} (0 m)
€ { 121 | **P\Tz]
SKBHBaJIeHTHbIE JOKa3blBaembiM HepaBenctBam (20), (217).
Cnenctsue. B 3amxnymod eepxned noaynaockocmu Imz >0

npu |z| > 3Q(0) pewenue u ¢ynwun Beidas ypaswenus (2) ¢ purum-
Hod nomenyuaronod mampuyed (1') ydosremeopsom wHepasencmeam

031‘3,"?""('“2 x) — Y, (2, X)) | <6|2]7Q(0); (22)

L
l

“Q—ﬁl -

lz]

lm @ — i —%[q(O)-l—Ie’-’"”q' (t)]”< T [m}e, 22')
20e q(x) =r(x)+ ip (x). '

JleficTBHTENILHO, NMPH paccMaTpPHBAEMBIX 3Haqemmx 2 1 Beex x [0, oo)

Q(x) 1Q(0)] 3
exp{m}<exp| A5 ,<e3 <3

OTKyAa corsacHo (21) caeayet, yTo

30,
10z 0)— i< 3 992;

| D, (2, 0)—l|<3|z|"Q(O)<%

H, 3HAYHUT,
! Q(0)
L‘D.(Z 0> 3. | g —1| <322 o (23)
(2. 0)
0:(2 0) —{D, (2, 0)+i(l—d 2 (2, 0))}|_
= |1 =Ps .00 [(Dy (2.0) — ) — i (@ (2,0) — 1)) Q (0)\2
I @, (2,0) : I<9('i|).

42

{



Hs stux ouenok, dopmya (5), (5') u nepasencts (21), (21°) crenyer, uto
|€=12% (P (2, X) — o (2, X)) | =

= D (2, x) —p, (2, %) 1
|e u{ D,z 0) + %@ D | 5oy — ! } <

< 2|e~i= (M (2, x) — P, (2, 1) | + 3| 2|7 Q(0) < 6]2|Q(0);
2
|m(@)— i + By 2. 0 —i®, 2, 0} < 9(L2) ;

[z]
<(Q (0))’%

lcm(z. 0) — i®, (2, 0)_51—2%‘"(,_,)‘,(0(11)‘“

H, 3HAUYMT,

o

|m@—{i+ (1550 —v e (j)ar)|< 1 (39).

2
\ 2]

Takum oOpasom, nepasencTBO (22) yiKe NOKa3aHO, a 115 3aBeplueHHsl
AOKa3aTe/ibCTBAa HepaBeHCTBa (22°) ocraeTcs 3amMeTHTb, 4TO corJacHo (8')

re) —p 10
vo=(—0 @) +eorrol ).
1, =)V () (‘l) =2 (O) +ip’ (1)) = 2iq’ (¢),

H B CHNY (QHHATHOCTH QyHKuUHH ¢ (f)

5"2;""(1. -V (‘l)a:=°j"""‘ ¢ (Ot =

2z

=—1eo+ } g’ (f) di) .

Jlemma 4. Cnexmpaasnas ¢uyuxyu~ p(A, o) onepamora Hupaxa
0 purumHold nomeryuarbrod mampuyel Henpepuisro Judpepenyupyema

Ha noayocsx (—oo, —3Q(0), (3Q0), =) (QO) ={V®dt) u e
npoussooHas npedcmasuma 8 eude *

p' (A, ) = -,'; .’ = %[p(m + | (cos2t-p' (1) +
0

+ sin 20¢-7" (1)) dt]l + 6(3\)} = (24)

20e |§(A) | < 11272 Q(0)* npu |A| > 3Q(0).

JNokasatenbcTBo. M3 meTerpanbHoro ypaswenua (20) u u-
HUTHOCTH Matprunl V (f) cjeiyeT, 9TO KOMNOHEHTH BEKTOP-QVHKUHH
Mz, x) npu KaxaoM x >0 sBadioTcs neasivd bynxuuamu or 2. [lo-
stomy ¢yukuus Befas m(2) = ®, (2, 0)(D, (2, 0) spnserca wmepo-
MOppHQH (QYHKUMWeH, H COrsacHo (23) ee NOAICCH e MOryT JCXaTh
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Ha noayocsx (—eo, —3Q(0)), (3Q(0). o). Takum o6pa3om, Ha ITHX
noayocax ¢pyHkuus Beitnn wenpepniena, a cnekTpanbHasn opy'ﬂxunu co-
raacio (14") wHenpepwisHo Anppepenunpyema, NpHYEM p (A, oo0)=

= ;‘-lmm(k), u coraacho (22')

Imm@)=1— Al[p(O) +‘[(c05 2ut-p’ (1) + sin 22.8-r' (t))dl] + 8 (M),
0

rae |8 (A)| < 1122Q(0)%.

Caencteue. Ocmamounvul 4aen € (L) 8 acumnmomuueckod dop-
myae (14) a8 cnexmpaasnod pynkyuu onepamopa lupaka c punumnod
nomenyuarsnod mampuyed npu |A|>3Q(0) ydosremeopsem nepa-

8eHCmey
1

1 - sy , M 5
leM| < 3= {oflq OFdt" + Q00 (25)
JefictBurensto, ecau A > 3Q(0), To, uHTerpupys ofe yacTH paBeH-

ctBa (24) no otpe3ky [A, u| (W>A), Haxoaum, 4TO

P %) —p(h %) = = {u—A—p(0) (Inp— InAl) +

[ £
gl H%J [cos 2t-p’ (1) + sin 2&t-r' ()] dt + a(g)} dt.

A

Yetpemnss spech p K --00 M 3ameyan NpH STOM, 4TO ccraacHo (14)
Jim o, 00) — [k —p @ Inpl} = — 57 (O),

nosy4aem

Pk ) =+ {(A—p©)InA)— 570 +e (),
rae

e® =—%K[{{<c(2§. P) +5 (@, ) +80) dt,

H yepe3 ¢ (§, p'), s(§. r') 0603HaueHl KOCHHYC- H CHHYC-NpeoGpa3oBanHs
Ypr_’q)nyuuﬁ P'(f) m r'(f). anee, cornacHo Jemme 4 |[8(%)|<
< 11§7Q (0)* npn 1E|>3Q (0) u, 3nauur,

|§5(§)d§|<:§|6(§)|d§< 11A71Q(0)?, (26)

a corynacHo HepaseHCTBY Kowmn-Bynskosck
S ey R y oro u pasenctBy [lapcesans

i ; 7
U-g(c(za, P)+ s(2, r))d§|<5-'€|c(2g, P)+s(2%, r)|dE <

=






