Becuik BJIY. — 2016. — Ne 4(93)

‘ MarhMaTbIKa

V]IK 517.165

To4yHbIC KOHCTAHTEI B HCPABCHCTBAX 3KBUBAJICHTHOCTHU
I HCKOTOPBIX HOPM

1O.B. Tpyonuxos, K.JI. fikyro
Yupeorcoenue obpazosanus « Bumebckuii 20cy0apcmeerHblil YHU8epcumem
umenu I1.M. Maweposa»

Hse nopmot ||X|| u |[X||* 6 runeinom npocmpancmee X nHazpléaiomcst sKk6USANCHIMHBLMU, €CIU CYUWECMEYION MaKue NOCMOHHbIE
c1>0ucy>0, umo onst 6cex x € X evinoansiemest Hepagercmao cq||X|| < [IX|* < col[X]I.
Lenvio nacmosweti pabomul A615emcsk OOKA3AMENbCME0 HEPABEHCNE
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U paccmMompeHrue ux UHmMepanbHblX aHAaN0208.

Mamepuan u memoovt. OCHOBHbIM MEMOOOM, KOMOPbI Obll UCNOAb308AH NPU NPOBEOEHUU OAHHO20 UCCNIe008AHUS, ABTANCSH
Memoo mamemamuieckou UHOyKyuu. /lokazamenscmeo uHmMespaibHbIX ananoeoe Hepasencms (1) u (2) npouszgoounocs no crnedyro-
weil cxeme: CHA4ANA HEPABEHCMEA YCMAHABIUBANIUCH ONlsl UHMESPANbHBIX CYMM, d 3ameM OCYWeCmSIIAICcs nepexoo K npeoeny npu
n— oo,

Pezynomamut u ux oocysncoenue. Hmeiom mecmo nepasencmea:
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Hepasencmea (3) u (4) osnauarom, umo nepasencmea (1) u (2) cnpagednuewt npu n = 2.
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3axniouenue. B pezynbmame npogeodeHH020 UCCIe008aHUs OblLIU 00KA3aHbl Hepasencmaa (1) u (2), ux unmezpanvbhbvle aHAIO2U.
Hccnedosanvr nekomopule yacmubie ciyuau 00Kasvlieaemvix Hepasencms. IIpedcmasisiemcs, umo paccmampugaemvie 0nPOCbl MO-
2ym Obimb NOJe3HbL C MOYKU 3PEHUsl NPeno0asanss MAMemMamuKi, 8 MoM Yucie u KaKk unmepecHvle WiloCmpayuu Ces3u ee pasiuy-
HBIX pa30enos.

Knruesvie cnosa: mounvie KOHCMAHMbL, HEPABEHCMBO IKGUBANICHMHOCHU, HOPMA, TUHEUHOE NPOCMPAHCMEO, HEPABECHCHEO
Konmozoposa, memod mamemamuyeckoi uHOYKYul, UHMeSpaibHble AHAI02U HePABEHCS.
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Exact Constants in Equivalence Inequalities
for Some Norms

Y.V. Trubnikov, K.L. Yakuto
Educational Establishment «Vitebsk State P.M. Masherov University»

Two norms |x|| and ||x||* in a linear space of X are called equivalent if there exist such constants C, > 0 and C, > 0 that
for all x e X the following inequality holds: c4||x|| < |IX||* < c,||X]|.
The aim of this work is the proof of the inequalities
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and consideration of their integral analogues.

Material and methods. The main method that was used in conducting this study was the method of mathematical induction. The
proof of the integral analogues of the inequalities (1) and (2) was carried out according to the following scheme: first, inequalities
were established for integral amounts, and then making the transition to the limit as n — oo,

Findings and their discussion. There are inequalities:
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Inequalities (3) and (4) indicate that inequalities (1) and (2) are valid for n = 2.
b.s")
The proof of inequalities (1) and (2) is based on the properties of (s) = M(o <s<w) ie,whenl<<g<p< oo,
(u+v-s )p
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this function reached its maximum value at the point s = (—JH .
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Conclusion. As a result of the study inequalities (1) and (2) were proved, their integral analogs. We considered some specific
cases of the investigated inequalities. It appears that the issues can be useful from the point of view of teaching mathematics, as well
as interesting illustrations of the relationships of its various parts.

Key words: exact constants, inequality of equivalence, norm, linear space, Kolmogorov ’s inequality, mathematical induction, in-
tegral analogues of inequalities.

yCTh Ha HEKOTOPOM JIMHEHMHOM IIpocTpaHcTBe E ¢ sxsusarenmuwvimu, ecau cyuwjecmgyiom maxue no-

3a/1aHbl JIBE HOPMBbI, [I0 OTHOLICHHUIO K KaXIO0U  cmosnHble ¢, >0 u c, >0, umo 011 6écex x e X
n3 KoTopeix E — GanaxoBo nmpoctpancTBo. Ecim xo-
T OBl OHA M3 ATHX HOPM MOAYHMHEHA APYrod, TO 2 ”X”
STH HOPMBI SKBHBaJIeHTHEI [ 1, ¢. 239]. Briaenenne S5KBUBaJIEHTHBIX HOPM BBI3BAHO TEM,
YTO 3KBHUBAJIECHTHBIE HOPMbI IOPOXKAAIOT OJIUHAKO-
Bbl€ TOIIOJIOI'MH, OJMHAKOBBIE CXOJSIIUECS IOCIe-
HOM HOpMUPOBAHHOM npocmpancmee X HA3bI6AIOM-  NOBATENLHOCTH, OJMHAKOBBIE MOCIIEI0BATENHHOCTH

BbINOJIHAEMCA HEPABEHCMBO C, "X” < "X

B JlUHel-

Onpenenenue. /[ge Hopmbl ||x|| u ||x
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Ko, oauHakoBEIe KJIacChl OTpaHMYSHHBIX OIepa-
TOPOB, OTpPaHUYCHHBIE MHOXECTBA, 3aMKHYTHIC
MHO’KECTBA, KOMIIAKTHBIC U IPEIKOMIIAKTHBIC MHO-
ecTBa [2, c. 157]. B KOHEUHOMEPHOM JTHUHEHHOM
IIPOCTPAHCTBE BCE HOPMbI SKBHBaJICHTHBI.

Lensto HacTosmield paOOTHI SBIAETCSA JTOKa3a-
TEJIHCTBO HEPABECHCTB
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Y PacCMOTPEHHE WX WHTETPATLHBIX aHAJIOTOB.

Matepuan u Mmetoabl. OCHOBHBIM METOZIOM, KO-
TOpBIN OBLIT UCIIOJIL30BAH MPH MPOBEICHHN TAHHOTO
WCCIIE/IOBAHNUS, SIBISUICS METOJl MaTeMaTH4ecKOu
uHAYKIMY. bbuta Toka3aHa ieMMa, YTBEepKIaromasi,
YTO BBIMIOJIHAIOTCS HepaBeHCTBa (3) u (4), KOTophIe B
paccMaTpuBaeMOM Cilyyae BBICTYIAIOT B KadeCTBE
0a3bl UHAYKIIUH.

Jloka3aTenbCTBO JIEMMBI OCHOBBIBAJIOCH Ha CBOM-
ctBax ¢(ynkuuit (5) u (6). Jlanee ObuTh CHeIaHbBI
npenmnonoxkeHuss nHAYKmy (6) n (7) U mpoBeneH
mar WHAYKNud. Jloka3aTenbCTBO HWHTErPaNIbHBIX
aHasoroB HepaBeHCTB (1) u (2) mpou3BOAUIOCH TIO
CIIeAyIONIEH cXeMe: CHavajla HepaBeHCTBA YCTaHaB-
JUBAIIUCH JUISI MHTETPAJbHBIX CYMM, a 3aTeM OCy-
LIECTBISICS MEPeXo/ K NPeiety MpH N — oo .

Pe3yabTaThl U ux obcyxaenue. [Ipexae Bcero
JOKaKEM CIIEAYIOIUIYIO JIEMMY.
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BHTHBIM.

Hepasencta (3) u (4) o3HayaroT, 4TO HEPABECH-
ctBa (1) u (2) cripaBeIMBHI IpU n = 2 .
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BeHCTB (1).
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BeHCTB (3):
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HepaBenctBo (12) mO3BOMSIET  MPOIOKUTH
otleHKy BeIpakeHus (11) ciemgyronum obpazom:

YTO COOTBCTCTBYCT MPCAINOIOKCHNIO UHAYKIIUU.
OTMeTHM HEKOTOpBIC YaCTHBIC CIy4ad Hepa-
BeHcTB (1) u (2).
Ilpu b, =a; (1 <j < n) nonyyaem

YMHOXXHB 00€ 4acTH IOCIEJHEro HEpaBEeHCTBA Ha
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PaccmoTpuM uHTErpasbHbIE aHAJIOTM HEPABEHCTB
(1) u (2). UaTerpansHbIM aHaIoTOM HepaBeHCTBa (1)
SIBIIIETCS CIIEAYIOLIEE HEPABEHCTBO:
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crBa (16) x mpemeny mpu N — o, MOIydaeM Hepa-
BeHCTBO (15).

Opnako mpuMeHsisi mpaBoe U3 HepaBeHCTB (1) k
MHTETPAIbHBIM CyMMaM, I[OJy4aeM CJeIyOIHN
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MyMa, SIBIIICTCSL OJTHOM M TOH ke, ¥ TOrla MUHUMYM
npomsBeneHus (19) coBmamaeT ¢ MpoW3BEACHUEM
MHUHUMYMOB, T.€. IMEET MECTO HEpPaBeHCTBO (22):
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3akioueHue. B pesynpTaTe mpoBEIEHHOIO HC-
ciemoBaHus OBUTH JOKa3aHbl HepaBeHcTBa (1) u (2),
WX WHTErpalbHBbIE aHajloru. MccienoBaHbl HEKOTO-
pbI€ YAaCTHBIC ClIydau JOKa3bIBA€MbIX HEPABCHCTB.
Wzydensr cBoiictBa dyHkimit (5) u (6), Ha OCHOBe
KOTOPBIX 0a3MpOBAIOCH JOKa3aTENBCTBO HCCIeIye-
MBIX HECPAaBCHCTB.

[Ipencrasmnsiercsi, 9TO paccMaTpuBaeMbIe BOIIPO-
CBI MOTYT OBITH IOJIE3HBI C TOYKU 3PEHHS IIPeTofa-
BaHUA MAaTCMATHUKH, B TOM YHCJIC U KaK UHTCPCCHBIC
WJLTIOCTPAIIAH CBSI3U €€ Pa3IMIHBIX Pa3JIeNioB.
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