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TOYHOE HEPABEHCTBO /I JPOBHBIX CTEIEHEI OIIEPATOPA
JIATIJIACA !

© E.O. CusBkoba

Kirouessie cioBa: oneparop Jlaniaca; skcrpemasipHas 3a7a4a; npeobpazopanne Oypoe.
Annoranus: Pabora mocBsIeHa ONPEIeJeHUI0 TOYHON KOHCTaHTLI B HEPABEHCTBE A APOOHBLIX CTemeHei
omeparopa Jlamnaca; 10Ka3aTebCTBO OCHOBBIBACTCS Ha MPUHIAIE JIarpaHzKa B TEOPUN SKCTPEMYMA.

Hepagercrea mjisa creneHeil pasjiiaHbIX OTEPATOPOB WTPAIOT BAYKHYIO POJIb B aHAJW3E, TEOPUN
npubukennit u Teopun AudpepeHNnaIbHBIX YpaBHEHU. 371eCh TPUBOAUTCA TOYHOE HEPABEHCTBO,
CBLA3BIBAIOIIEE NPOOHBIE cTeneHn oneparopa Jlamnaca gpyaxmun u ee npeobpazopanue Oypre.

ycts A — omeparop Jlammaca ma R, 1o ects A comocrasster raxoit dyuxmun f(-) dysxmmmo

_
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Af(x) (z) + ().
Ecym cymecreyer npeobpasosanne @ypoe F dbynxnuit f(-) m Af(+), To Herpyano sugets, uto (FAf)(E) =
= —|EPFf(E), rne [€7 =& + ... + €.

Jns kazkoro a > 0 oneparop (—A)*/2, peficrsyroumii o npasury (—A)*2f(x) = F~1(|E|*Ff(€))(z),
rie F~! — o6parnoe npeobpaszosanie Oypbe, Ha3bIBACTCA (-0t cmenensio onepamopa Jlanaaca. Scuo,
uro (—A)? — roxecTBeHHbI OnepaTop.

!Pa6ora Bimonnena npu duHancoBoil monnepzxke Poccmiickoro ®omna Dynnamenranbabix Vccnenosanmii (rpant Ne

09-01-90200).
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PaccmoTrpum cremytomee npocTpanCcTBO
%2(RY) = { £() € La(RY) | Ff() € Loo(RY), (=A)*2f(-) € La(RY) }.

Teopewma. Tyemsv 0 < B < a. Jlas ecex f(+) € ngg(Rd) CNPAGEOAUBO MOYHOE HEPABEHCNGO

d+28

=22 F O oy < KIFFOIT d”" IR0 iy

20e
a—0

d+ 2a 21—d d+2a
d+20 (ﬂd/2f(d/2)(d + 2a)> '

TouHOCTb TAHHOrO HEPABEHCTBA 03HAYAET, UTO KOHCTAHTY K HeJb3s yMEHBIINUTh.

=K, a,d) =

TIpuBesem Kparkyio cxemy Aokazareabcrsa. Ilycrs § > 0. Paccmorpum skcTpemManbHyIO 33134y Ha,
e} d
00,2 (R ):

H(—A)WZJC(‘)HLQ(RCI) — Imax, HFf(')HLoo(]Rd) <0, H(—A)Q/Qf(‘)HLQ(Rd) < L (1)

Ecsn nepeiitu k obpazam Pypoe, T0, 10 Teopeme llnaniiepesis, KBajpaT 3Ha4eHns JaHHON 33/[a491
(TO ecTh BeMYMHA BEPXHEH TPAHU MaKCUMU3UPYEMOro (hyHKIIHOHAA) Oy/IeT paBeH 3HAUEHWIO TaKO
3a7a4au

1 1
(2m) (2m)

TJe HEPAaBEHCTBO B IEPBOM OT'DAHMYEHUN BBIINOJHSAETCA OJId IIOYUYTH BCEX f S Rd.
|2

/ EPOFS(E)2 de — max, |FFE)] / EPUPFOPdE<L, ()
Rd R4

Ornrocurenbro nepemennoii |F f(+)|* nannasg 3amada gaBagercd 3ajadeil BBITYK/IOIO IPOTPAMMEAPO-
BaHUs. Vcnosp3yst cTaHIapTHBIE METOJBI BBITYKJIOH onTuMu3anun (cM., Hamp., [1]), MOKHO J0Ka3aTh,
uyto dbynkus f(-) Takas, 4To

. 6, [l <o
0, |¢]> o,

e

<2d_17rd/2(d +20)T (d/2)> zi
g = 52 5

ABIAETCS ee pemenueM. [loacrasasig 3ty GyHKIHIO B MAaKCUMuU3UpyeMblii pyHkimonan B (2), a 3arem
U3BJIEKas KBaIPAaTHBII KOPEHb, TI0IydaeM, 9To 3Hadenne S 3amaun (1) Takoso

dt20 ( s i
d+2p <7rd/2f(d/2)>

ITycrs Tenepn f(-) — nponssoabHast GyHKINS 13 Wg‘OQ(Rd), orsmgnast ot Hyssi. [losoxnwm g(-) =

= SO/MEA)2F() Ly Torma scwo, wro [[(=A)*2g(),@mey = 1 n [Fg()|Looqme)
= HFf(-)HLOO(Rd)/H(—A)Q/Qf(-)||L2(Rd), TO ecThb ¢(-) yaoBaeTBOpsier orpanmdenusaM 3agaqn (1) ¢ § =

= [FFC)llnoo@ey/ I(=2)2F ()| 1y (ray- Crrenobarensro,

I(=2)72 ()| Ly (ray

<S.
1(=2)272 ()l £ ey

1(=2)72g ()| 1y ety =
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[oncrasngs 6 = HFf(')||LOO(Rd)/||(—A)a/2f(')HL2(Rd) B BBIpayKeHUe NIt S, MOIydIaeM IOCIe HECTO0XK-

HBIX NpeobpaszoBanuii Tpebyemoe nepasencTso. Ha dyukmum f(+), Kak Jierko yoeauThes1, OHO obpalra-
€TCAd B PaBEHCTBO U TTO3TOMY KOHCTAHTA K — HaMMEHbBbITAaA U3 BO3MOXKHBIX.

Ilonobubie HepaBeHCTBA, HO KOTJIa BMECTO CTeleHel orneparopa Jlamiaca paccMaTpuBarTCs IPOU3-
BOJIHBIE, M3y4anuch B pabore [2]. TokazareabCTBO JAHHOIO HEPABEHCTBA CJIELYET PACCYK/EHUIM U3
91Ol paboThI.
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Abstract: the paper is devoted to determination of the exact constant in the inequality for fractional powers
of Laplace operator; the proof is based on the Lagrange principle in theory of extremum.

Keywords: Laplace operator; extremal problem; Fourier transform.
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OI'PAHUYEHHBIE HA OCHU PEIIEHUSA JINMHENHBIX HEOJHOPOIHBIX
CUCTEM AU®DPEPEHIIAJIBHBIX YPABHEHUI NUTO !

© II.M. Cumonos, A.B. Yucrsakos

KitodeBbie coBa: BUHEPOBCKUiT mporiecc; jguHeiinoe ypasaenue VTo; 3amada 06 OrpaHMYIeHHBIX PEIeHnIX,
Teopema bons-Tleppona; paBHOMEPHO IKCIIOHEHITHAIBHASA YCTORINBOCTD.
Awnnoranust: JIjs auHedHON crcTeMbl OOBIKHOBEHHBIX TuddhepeHnuaIbHbX ypasaenuit o

dx(t) = a(t)x(t)dt + b(t)z(t)w(dt) + ¢(dt) (t € R)

!PaBora Beinoanena npu dbunancosoii noyepxke PO®PU u agmuuucrpanuu Ilepmckoro kpast (rpamT Ne 07-01-96060-
p-ypamr-a) m 3A0 “ITPOT'HO3".
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