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ITycrs {x; )2, — cucrema Bunenxuna, HOCTpOGHHaH mo P = {p, 2> ,CN

(ca. [1, §1.5]). Jas f € L[0,1) mycrs f(k ff xe(x)dz, k € 7, =

—{0,1,..}, Su(f)(z) = z F(xu(a). n € N,

Bamaxoso npocrpancTso £ nsmepumbix 1o Jlebery dyHKIMiT Ha3bIBaeTCA
CUMMETPUIHBIM, €CJIN

1) u3 mepasenctsa |f(z)| < |g(z)| m.B. va [0,1) mw g € E cnexyer, 4ro
feEn|flle<lgle

2) ecrm f u g pasHomsmepumbl u g € E, 10 f € E u ||f||lg = ||g&-
sBecTHO, uTO Takoe mpocrpancTBo F C L'[0,1) u uto onmepaTop pacrsske-
wua (o, f)(t) := f(t/7)X0,1)(t/7) Henpepeisen B E. Sxeck X, — uHIUKATOD
MHOXKecTBa . [Ipemesrs

. Inllor||pom
ap = lim ————— (=
T—+0 In7 T—00 Int
BCerJa CYIIEeCTBYIOT M HA3bIBAIOTCS COOTBETCTBEHHO BEPXHUM M HUKHIM

nHaekcom bBoiina mpocrpancrsa F. MssectHo, uro 0 < ap < (g < 1
(em. [2, rnaBa 2]). B cayuae, korma 0 < ap < (g < 1, BbInONHSETCS

Illir%Hf(- 5 h)— fO)|lg = 0 ana moboit f € E (cum. [3, c. 135]). Dror

dbakT nosBosgeT BBECTH MOY/Ih HempepbiBHOCTH B F bopmysioit w*(f,6)p =

— sup [If(-©h) = (), 0 € (0,1) ([1, §1.5]).

0<h<§
Obosnaunm w € P, ecnm w(t) Bospacraer u HempepbiBHa Ha [0, 1],

w(0) = 0, w(t) > 0 mpu ¢t > 0. Oysknua w € P HpuUHALTEKUT KJIACCY
1

Bapu-Creuknna By, ecmu § [ t7%w(t) dt = O(w(4)), 6 € (0,1),
5
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coOTBEeTCTBEHHO, w € P ynosnerBopsier Ag-yciosuto, eciu w(2t) < Cw(t),

t € [0,1/2]. Tlo ompenenenmnto, HYS = {f € E : w*(f,t)g < Cw(t)}, rue

w € & u C ue zaBucur or t € [0,1]. Ina w € P mpocrpancrso HY c

Hopmoit || fllew = || flle + sup w*(f,h),/w(h) asaserca 6anaxosbim. IlycTs
0<h<1

A = {an}%_y — HIZKHETPEyToJbHas MATPHIA C HEOTPUIATETLHBIMHA JJI€-
n
MeHTaMHU, yJI0BIeTBopsmommas yciaosuo lim s, (A) =1, rae s,(A) = > anx.
n—oo
k=1

Beenem A-mpeobpasosanue psga @ypoe f € LY0,1) dopmymoit

To(f)(x) = Y ansSi(f)(@).

Beszne manee FF' — cumMmeTrpudHOE IPOCTPAHCTBO, Takoe uTo 0 < ap <
< Bg < 1, A — HIDKHETpeyroJbHad MAaTPHUIA C Gy 1 > 0.

Teopema 1. ITyemv w € By, f € HE, |sn(A) — 1] = O(w(1/n)), n € N.
Ecau A ydosaemesopsem odnomy us ycrosudi

1) {an i }i—, nowmu ybweaem npu scex n € N u na, 1 = O(1), uau

2) {an 1 }i—1 noumu eozpacmaem npu ecex n € N u na, [,/9) = O(1), mo

If = Ta(f)llz = O(w(1/n)).

Teopema 2. ITycmov w € By, f € HY u A maxosa, wmo |s,(A) — 1] =
= O(w(1/n)). Hycmv maxorce evinosnsemcs 00HO U3 YCA0BUL:

1)n ) |ank = anpa| = O(1),
k=1
2) > klany — ang+1| = OQ), {klani — ang+1|}io, nowmu eospacmaem
k=1

u n2|an,[n/2] - an,[n/2]—|—1| = O(]-);
3) {k|anr—an+1|}i_q nowmu yowsaem u u |a, 1 —a,2| = O(1/n), n € N.
Tozda
If = Tu(f)llz = O(w(1/n)).
Teopema 3. Ilycmv w € ® ydosaemeopsem Ag-ycaosuro, p € ® u npu
amom A(t) = w(t)/u(t) eospacmaem na (0,1) u M\(0) = tligﬁo)\(t) = 0. Tozda
—

ona f € Hf cnpasedauso coomnowenue

If = Tu(Hllep = O™ A/m)| f = TulHlle + ML/0)(1 + (| Tl )

Bameuanue. Teopema 1 sBisercs anaaorom reopembl 1 3 [4], reopema 2,
IO-BUAMMOMY, HE IMEeT TPUTOHOMETPHIECKOro aHajora. Teopema 3 aBisgercs
obobmennem TeopeMbl 8 u3 [5], rae paccmarpmBaerca w(t) = t*, p(t) = tP,
0<a<p.
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Jlannas paboTa MOCBsAIIEHA U3YYIEHUIO PEIeHnl HEKOTOPBIX SJIIUITHIE-
CKUX YpaBHEHU! HA HEKOMITAKTHBIX PUMAHOBBIX MHOI0O0OPA3UIX C HEIYCTHIM
KpaeM. TPpaJuImoHHO OJHUM W3 MCTOKOB YKa3aHHOM MpPOoO/IeMAaTUKNA Ha3bI-
BAIOT K/IACCU(DUKAIMOHHYIO TEOPHUIO0 HEKOMIIAKTHBIX PUMAaHOBBIX MHOTOOOpa-
3uii. OTInYuTeIbHBIM CBONCTBOM MHOTO0Opa3uil mapaboJm4ecKoro THIIa SB-
JIETCsI BBITIOJIHEHNE JIJIsT HUX TeopeMbl Tuta JInyBuLs, yTBepK Iaiomiei, 9To
BCsIKasl IMOJIOXKHUTE/IbHAs CylmeprapMoHuYdecKas (pYHKIUS HA JTAHHOM MHOTO-
obpasun ABJISIETCS TOXKIECTBEHHON MOCTOSHHOIA.

Bompocs! cyiecTBoBaHUsS HETPUBUAJIBHBIX FAPMOHUYIECKUX W CyIeprap-
MOHHMYECKNX (PYHKIUl eCTeCTBEHHBIM 00pPa30M IPUBOJAAT K TeopeMaM THIIa,
JlmyBunnasg. Cauraromasicsa KaacCuieckoit popMyInpoBKa TeopeMbl JInyBuJ-
JIT YTBEPXKJIAET, UYTO BCAKAasd OrpaHUYeHHAs TrapMOHWYecKas pyHKius B R”
SIBJIsIETCS TOXKIECTBEHHOM MOCTOAHHOI. B HacTosiiee BpeMsi OCyIIeCTBIISIETCsT
cIeyIomuil moaxo K Teopemam Tuna JInysuiis.

[Tycte Ha pumanoBom MHOTOOOpaswmm M 3amaH kijacc GyHKmmit A u
sjummnTudeckuit omeparop L. ['oBopst, uro Ha M BBIIOIHEHO 00O0DIIEH-
Hoe (A, L)-myBuIiieBO CBOMCTBO, €CJi MPOCTPAHCTBO PEIeHuii ypaBHEHUsT

'Pabora BhImoaHena npn dbuHAHCOBOI HoIepKKe Poceniickoro dbona Gy IaMeHTAb-
HBIX uccepoBanuii (mpoekt 13-07-97029 p moBo/KbE _a).
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