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ON UNIFORM APPROXIMATION OF MULTI-VALUED MAP, GIVEN BY TWO SEGMENT
FUNCTIONS, BY POLYNOMIAL VECTOR FUNCTION

AV. Makarov, S.I. Dudov
The problem of uniform approximation of a multi-valued map, given by Cartesian product of two
segment functions, by polynomial vector function is considered. The necessary and sufficient con-
ditions for the solution of the problem are formulated. They are a generalization of the known result
of S.I. Zukhovitsky and M.G. Krein.
Keywords: uniform approximation, multi-valued map, polynomial vector-function, subdifferential.
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MHTETPAJIbHBIE HEPABEHCTBA, POJICTBEHHBIE ITPUHITUITY
HEOINPEJEJIEHHOCTU FEVI3EHBEPTA

P.B. Maxkapos!

1 ruva2007 @ya.ru; Kazauckuii (IIpuBoKCKMit) pemepanbHblii yHUBEPCUTET, IHCTUTYT MAaTEMAaTUKU U Me-
xaHuky um. H.U. JlJo6aueBcKkoro

B cmamee paccmampusaemcs Kaaccuueckoe HepaseHcmeo IeiizeHOepea. Hamu nomyuemst
Modugukrayuu 3mozo HepaseHcmada.

KiroueBbie c10Ba: IIPUHIIAII HeolpeaeneHHocTu leitsenbepra, MHTerpaabHble Hepa-
BEHCTBA.

B 1927 r. BepHep leiizeH6epr OTKPbIT MPUHIMIT HeompeneneHHOCTH. Ceifyac 310 —
OIMH U3 (QYHAAMEHTAJIbHBIX MPUHIIMIIOB B KBAHTOBOI MeXaHMKe, YCTaHABIMBAIOIIMIA
rpesfen TOYHOCTY OZHOBPEMEHHOTO OIpeneseHusl Mapbl XapaKTepu3yoIuX CUCTeMY
KBaHTOBBIX HaOTIOAEMbIX, OMMCHIBAEMbIX HEKOMMYTHUPYIOLIVIMY OTlepaTopaMu (Hampu-
Mep, KOOPAMHATHI M UMITYJ/IbCA, TOKA U HAIPSKEH WS, 37IeKTPUUeCKOTo M MarHUTHOTO I10-
n51). Bosiee mOCTYITHO OH 3BYUMT TaK: 4YeM TOYHee M3MepsIeTCsl ONHA XapaKTepUCTUKa Ja-
CTULIBI, TEM MEHee TOUHO MOKHO U3MEPUTh BTOPYIO.

TpuHIUI HeOPeAeIeHHOCTM MOKET ObITh 3alyICaH B BUJE:

Ax-Ap=hl2,

roe Ax — BeIMUMHA CPeTHEKBAAPAaTUIECKOTO OTKJIOHEHMST KOOPOUHATHI, Ap — cpelHe-
KBaJIpaTUUECKOe OTKIIOHEHME UMITY/IbCa, /i — TocTosTHHas [[1aHKa.
B 061eM cirydae MpUHIIIT HEOTIPEIeTIEHHOCTY TPYMEHUM He TOJIBKO K KOOpAVHATE U
MMIIYJIbCY (KaK 3TO Toka3as ['eif3eH6epr), HO U K IapaM COIPSDKEHHBIX TepeMeHHbIX.
HepasenctBo leit3eH6epra umeet GyH/JaMeHTaTbHYIO BaKHOCTb BO MHOTMX 0BIaCTSIX
MaTeMaTHUYeCcKOro aHaau3a M MaTeMaTndecKoii (bI/ISI/IKI/I, U MHTEHCUBHO M3Yy4aJIOCh C MO-
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MEHTa ero OTKPbITHs. Boratas ucTopus cBsi3aHa C OpUTMHAIbHBIM HEPABEHCTBOM, KOTO-
poe GbII0 PACIIMPEHO M YTOYHEHO BO MHOTMX HAIPaBIe€HUIX.

Korgma TpebyeTcst TOUHAsI KOTMYECTBEHHAS OI[€HKA IMPUHIIUIIA HEOTIPeIeIeHHOCTH, TO
Haubosee UCIOMb3yeMast M3 HUX Ha3bIBAETCSl HepaBeHCTBOM leitsenbepra. [losBsercs
OHO B paboTe l'eii3eH6epra, MOCBSIIIEHHOM TEOPETUYECKOMY aHAIM3Y IPUHITUIIA HEOTIpe-
IeJIeHHOCTH. B 3T0it paboTe OHO TOMYYMIIO HeOCTATOUHOE MaTeMaTUYeCcKoe 060CHOBa-
HUe, 3TO yIyIeHue GbIIO UCTIPaB/IeHo no3aHee Keunapaom u Beiiom.

Knaccuyeckoe HepaBeHCTBO [ejizen6epra BhIISAUT TAKUM 06pa3oM:

Teopema 1. [na V f € L>(R™) u Va, b € R eepro coomHouieHue:

ez,
6

12n.

(x-a?|f (0 dx- / E-bAfOPdE >

R?

IpuBemeM elle OJHO YTBEPKIEHME.

®opmyaupoBKa Beiisia mpuHIMIIA HeonpemeleHHOCTH. /[ns ao06oti gyHkyuu f €
S(R) npu ycnosuu || fll2 = 1 eepHo coomHoweHue:

- / |f )P In(lf (x0)*) dx - / |f(£)|21n(|f(é)|2)d¢>1n§.
R R

JTa TeopeMa MMeeT HEMOCPECTBEHHYIO CBSI3b C PU3MUECKMMY BeTMIMHAMMA, & UMeH-
HO c 3HTponueii llleHHOHa:

E(p) = —/p(x)lnp(x) dx.

Hamu 060CHOBaHbI ClIeAyIoLie HepaBeHCTBa, 61M3Kue MPUHIUITY HeollpeeeHHO-
ctu leit3eH6epra.

Teopema 2. /[nsa no6oii pynkyuu f € L?(R) ¢ komnakmusim Hocumesiem supp f € R gbi-
nonHsomcs ciedywjue HepaseHcmea:

fx) T /Zxarctgx—l. )

21 2+2||s|f(€)|||z> T |f (0% dx,
R ACOR (LA (Bx+1)arctgy/x — /X )
4x(x + 1)2 2+ 5 ||f|f(f)|||2 = 4x3/2(x+])2 |f(x)| dx.

Teopema 3. [Tycms a, b, k € R. Tozda dns no6oti pynkyuu f € L?(R), ydoenemeopsioueii
yenosuio | fll2 = 1, cnpasednugo HepaseHcmeo:

/ek(x—a)zlf(x)|2dx_/ek(f—blzlf@”ZdE;ek/Zn.
R R

Beipaskaio 6;1arogapHOCTb CBOEMY HayYHOMY pyKoBopuTesto npod. @.I. ABxaguesy 3a
MOCTaHOBKY 3a/]auM U MOJIe3HbIe 3aMeyaHusl.
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INTEGRAL INEQUALITIES RELATED TO UNCERTAINTY PRINCIPLE OF HEISENBERG
R.V. Makarov

We describe the classical Heisenberg inequality and its modifications. Also we obtain some new similar
estimates and inequalities.
Keywords: uncertainty principle, integral inequality.

YOK 517.95

0 B3AMMOCBS31 PASPEIIIMMOCTH KPAEBBIX 3AJIAY 1711 YPABHEHMA
ITYACCOHA HA HEKOMITAKTHBIX PUMAHOBBIX MHOI'OOBPA3UAX

E.A. Masemna!

1 elena.mazepa@volsu.ru; Bonrorpazickuit rocyapCTBeHHbI YHUBEPCUTET

B danHolti pabome, uchonv3ysa 0oCmamouHo Hosbili N00X00 K NOCMAaHosKe Kpaesvix 3adau
Ha NPOU3BONILHOM HEKOMNAKMHOM PUMAHO80M MH02000pazuu M, 0CHO8aHHbLI Ha 8eede-
HUU KNACCO8 IKBUBANEHMHBIX HA M yHKyuil, ycmaHasaueaem 3asucumocms mMexy pas-
pewuMocmeto Kpaesbix U 8HeWHUX Kpaesslx 3aday 0ns ypasHenus ITyaccona Ha M 8 Kracce
HeozpaHuueHHbIX HenpepbleHbIX (PYHKYULI.

KiioueBbie ciioBa: YpaBHEeHHUe HyaCCOHa, KpaeBas 1 BHEIIIHs KpaeBas 3aga4u, HEKOM-
IMMaKTHbI€ PUMAaHOBbI MHOI‘OOﬁpaSI/IFI, 3azmayda ,[[I/IpI/IXJIe.

B mocienHue ropbl OMyOaMKOBAHO GOMBIIIOE KOIMYECTBO PabOT, MOCBSIIEHHbIX BO-
MpocaM pa3pelyMOCTH Pa3INYHbIX KPaeBbIX 3afau JjIs1 rTapMOHMYeCcKuX QyHKIMR, 115
pelleHuit cTanyoHapHoro ypasHeHus lllpeauHrepa, 111 HEKOTOPBIX OPYIUX OLHOPOZ-
HBIX JIMHEMHBIX ¥ KBAa3UIMHEHBIX S/UIMIITUYeCKMX ypaBHeHM1. [Ipy sTOM MccnenoBanus
HeOIHOPOAHBIX SMINITUUECKUX ypaBHEHNII HOCAT eIMHUYHbII XapaKTep U MOCBSIIEeHbI
MpeyMYILeCTBEeHHO M3YYeHMIO aCMMIITOTUYECKOTO MOBeJeHNs pellleHuii STUX ypaBHe-
Huit [1]- [2], a He BoIIpocaM pa3peiyMOCTy ISl HUX KpaeBbIX 3a7ad4.

B Hacrosimet pabore mpeasiaraeM, MCIIONb3Ys LOCTATOYHO HOBBIV MOAXOJ K TIOCTa-
HOBKe KpaeBbIX 3a/lay Ha HEKOMITAKTHbBIX PMMaHOBBIX MHOI006pa3usiX, OCHOBAaHHBII Ha
BBeZIeHMY TIOHSITYSI KJIACCOB HKBMBAJIEHTHBIX HA MHOro06pa3uy M HenpepbIBHBIX (QyHK-
1Mt (B TOM UMC/Ie HeOTpaHMYeHHBIX), MCCIef0BaTh BONPOCH] Pa3pelIMOCTH KpaeBbIX U
BHEIIHMX KpaeBbIX 3afau [ ypaBHeHus I[TyaccoHa

Au=g(x), 1)

rne dyHkuus g(x) € CY(Q) mnst moboro nogMHoxkectBa Q cc M, 0<y < 1.



