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PE®EPAT
Junnomuas pabota: 28 ctpanuil, 4 TUTEPATyPHBIX UCTOYHUKOB.

Knwouesvie cnosa: IIPEOBPA3ZOBAHUE ®YPLE, TOXIECTBO ITAPCE-
BAJIA, IIPOCTPAHCTBO KBAJIPATUYHO MHTEI'PUPYEMbBIX BAHAXO-
BO3HAUHbBIX ®VHKIUM, UHTETPAJI BOXHEPA, OI'PAHUYEHHBIN
OIIEPATOP, HEPABEHCTBO XMHUYMHA, CUCTEMA ®VHKIUI PAJIE-
MAXEPA, HOPMA, CUJIbHAA WU3MEPUMOCTDB, I'MJIBBEPTOBO IIPO-
CTPAHCTBO, BAHAXOBO ITPOCTPAHCTBO.

Obvekm ucciedosanus — MPOCTPAHCTBO KBAJAPATUYHO UHTETPUPYEMBIX Oa-
HaxoBO3HAYHBIX (QyHKIUH L,(R,X), 3a1aHHbIX Ha JEHCTBUTENLHON OCH; IpeaMe-
TOM HCCIICJIOBaHUS SIBJISIETCS MpeoOpa3oBanre Dypbe Ha MPOCTPAHCTBE KBaJpa-
THYHO HHTErPUPYEMbIX GaHaX0BO3HAYHBIX (pyHKIHi L, (R, X).

Llenv pabomul: yCTaHOBUTH CBSI3b MEK/y OIPAaHMUYEHHOCTBIO MPE0Opa30BAHMS
®dypbe U THIbOEPTU3YEMOCThIO OaHaX0Ba MPOCTPAaHCTBA X .

Memoowbt uccrnedosanus: PyHKIUMOHATBLHOTO U TAPMOHUYECKOTO aHaJIU3a.

lonyuennvie pesyromamul u ux HoguzHa: B MEepBOU rilaBe pacCcMaTpUBAETCS
npeobpasoBanne Oypbe B npocTpancTBe L, (R) u 00BbACHSIETCS, TOYEMY OIpEE-
nenue npeobpaszosanus Oypee, nannoe 1 Ly (R) e nogxomut mis ciaydas L, (R)
U Kak BBeCTH mpeoOpasoanue Dypbe Ha L, (R), H0Ka3bIBa€TCS OrpaHMYEHHOCTH
oneparopa npeodpazoBanust Dypee.

Bo BTOpOIi TyaBe ompenensercss MpOoCTPAaHCTBO KBAJAPATUYHO HUHTErPUpYeE-
MBIX 0aHaxoBO3HAUHBIX (QyHKIWI L, (R, X), BBOAUTCS NMOHATHE MHTErpana boxHe-
pa u ompeenseTcs HopMa B rnpoctpanctse L, (R, X) u mokasslBacTcs, 4TO MPeoo-
pazoBanue dypre orpaHUYEeHO B TOM Ciydae, KOTJa IMPOCTPAHCTBO X — TUIILOEp-
TOBO.

B TpeTbeil riaBe ¢ mOMOIIBIO anmnapara TEOPUM BEPOATHOCTEN MOKAa3bIBACT-
cs1, 4To npeodpazoBanre Oypbe OrpaHMUYEHO B MPOCTPAHCTBE KBAAPATHYHO UHTE-
rpUpyeMBIX 0aHaXxOBO3HAYHLIX (QyHKUMi L,(R,X) Torma u TOILKO TOrja, KOrjaa
MPOCTPAHCTBO X U30MOPGHO THILOEPTOBOMY MTPOCTPAHCTBRY.

Obaacmv 803MOACHO20 NPAKMUYECKO20 NpumeHenus: (QYHKIMOHAIbHBIA WU
FapMOHHUYECKUHN aHAJIN3.



ABSTRACT

Diploma thesis: 28 pages, 4 reference sources.

Key words: FOURIER TRANSFROM, PARSEVAL EQUALITY, SPACE
OF SQUARE-INTEGRABLE BANACH-VALUED FUNCTIONS, BOCHNER
INTEGRAL, BOUNDED OPERATOR, KHINCHIN INEQUALITY, RADE-
MACHER SYSTEM, NORM, STRONG MEASURABILITY, HILBERT SPACE,
BANACH SPACE.

Object of research — space of square-integrable Banach-valued functions
L,(R,X), which are defined on a real line and the subject of research is Fourier
transform defined in space of square-integrable Banach-valued functions L, (R, X).

Purpose of the work: to find a connection between boundedness of Fourier
transform and hilbertation of Banach space X.

Research methods: functional and harmonic analysis.

Obtained results and their novelty: In the first chapter we are talking about
Fourier transform in L, (R) space. There is explanation of why the definition given
for Fourier transform in L; (R) space is not suitable for L,(R) space and how to de-
fine it in L, (R). There is a prove of Fourier transform boundedness in L, (R).

In the second chapter there is a definition of space of square-integrable Ba-
nach valued functions L,(R, X). We also define Bochner integral and norm in
L, (R, X) space. Also second chapter is showing that Fourier transform is bounded
if X is a Hilbert space.

In the third chapter with help of Theory of Probability we are showing that
Fourier transform is bounded in space of square-integrable Banach-valued func-
tions L, (R, X) if and only if X is isomorphic to a Hilbert space.

Area of possible practical application: functional and harmonic analysis.



