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Annotation

The article provides definitions of families of finite— dimensional network spaces and Lorentz spaces and
discusses some interpolation properties of families of Lorentz spaces and finite— dimensional network spaces
with respect to complex interpolation. The method of complex interpolation is determined. We consider
auxiliary lemmas necessary for the proof of two main interpolation theorems, with the third lemma establishing
the connection between the methods of complex and real interpolation. These theorems also hold for real
interpolation. The first theorem is valid for finite— dimensional Lorentz spaces, and the second is for finite—
dimensional network spaces. Equality obtained in the first theorem is understood in the sense of equivalence of
norms with constants independent of the choice of the number N. Equality obtained in the second theorem is
understood in a similar way. In addition, the concept of an interpolation functor is considered. Earlier,
interpolation properties of families of finite— dimensional network spaces and Lorentz spaces with respect to real
interpolation were determined.
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AHHOTALUA

B cratbe parorcs omnpezesieHusi CEMEHCTB KOHEUHOMEPHBIX CETEBBIX MMPOCTPAHCTB U IMPOCTPAHCTB
JlopeHna u paccMaTpHUBalOTCSI HEKOTOPbIE MHTEPIIOJIALIMOHHBIE CBOMCTBA ceMmeicTB mpocTpaHCTB JlopeHua u
KOHEYHOMEPHBIX CETEBhIX MPOCTPAHCTB OTHOCUTENLHO KOMIUIEKCHON MHTeprnofsiiuu. OmnpeeneH caMm MeTOJ
KOMIUIEKCHOW HWHTEPIONIANUU. PacCMOTpeHbl BCIOMOTaTeIbHbIE JIEMMBI, HEOOXOIUMBIE ISl JIOKa3aTelbCTBA
JIBYX OCHOBHBIX HMHTEPIOJISIIIUOHHBIX TEOPEM, NMPUYEM TPEThsl JJ€MMa YCTAHABJIMBAET CBS3b MEXKIY METOJaMU
KOMIUIEKCHOM M BEUIECTBEHHOW HHTEpNojsuud. J(aHHbIe TeopeMbl HMEIOT MECTO W TpU BEUIECTBEHHOU
uHTepnoyianuu. IlepBas Teopema crnpaBemsiuBa Il KOHEYHOMEPHBIX IpocTpaHcTB JlopeHia, a Bropas — mJid
KOHEYHOMEPHBIX CETEBBIX MPOCTPAHCTB. PaBeHCTBO, MOJYyYEHHOE B NEPBOM TeOopeMe MOHUMAETCS B CMBICIE
SKBHBAJCHTHOCTH HOPM C KOHCTAHTaMHM, HE 3aBHCSIIAMHU OT BBIOOpa ymciaa N. PaBeHCTBO, MOJy4eHHOE BO
BTOPOY TeOpeMe MOHUMAETCS aHAJIOTHYHBIM 00pazoM. Kpome Toro, paccMOTPEHO MOHITHE HHTEPIIOISAIIUOHHOTO
¢yakTOopa. Panee ObUTH oOmpeneNeHbl WHTEPIOJIIIMOHHBIC CBOWCTBA CEMEHCTB KOHEYHOMEPHBIX CETEBBIX
MPOCTPAHCTB U NPOCTPaHCTB JIOpeHIIa OTHOCUTENILHO BEILIECTBEHHON UHTEPIIOISIIUH.

KialoueBble ciaoBa: VHreprnonsinusi, KOHEYHOMEpHBIE MPOCTpPAHCTBA, MpocTpaHcTBa JlopeHna,
KOMILIEKCHAs! MHTEPIOJIALIHS.
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Anjgarna

Kapacteippirran Makamaga IIeKTI OJIIeMAl JKeNUIiK KeHicTikrep MeH JlopeHIT KeHIiCTIKTepiHiH
0TOAaCHUIAPBIHBIH aHBIKTaMaJlapbl OepiireH jKOHE KYpIeli MHTePIIONAIUsIFa KaTbIcThl JIOpeHI] KeHiCTIKTepiHiH
JKOHE IIEKTI eJIIEeM JKeIUTIK KeHiCTIKTepIeri Keioip HHTePIOANMAIBK KaCHeTTep TalKplIaHa sl KoMiuieke
MHTEPIOILINUS Ofici aHBIKTanABl. bi3 eKi Heri3ri MHTepIONAIFSUIBIK TEOpEeMaHBl NNy YINiH KaKeTTi
KOCAJIKBI JIEeMMaJlapsl KapacThIpaMbI3, ajl YIIIHIII JIeMMa KYpAeTi ’XKoHE HAKThl HHTEPIIONSIMS ONiCTEpiHiH
apaceIHIaFel OalmaHBICTBI OpHaTanbl. byn Teopemanap HaKTH WHTEpHONANWsra Aa wme. bipiHmi Teopema
emmemMi JIopeHIr KeHICTIKTepl YILIH )KapaMabl, eKIHITICI — HIEKT] eJIIIeM/i )KeNiTiK KEHICTIKTep YIIiH KapaMbl.
Bipinmi teopemana anbiaFaH TeHAIK N CaHHBIH TaHJAYBIHCHI3 TYPAKTBUIBIKIICH HOPMAapIblH SKBUBAJICHTTITI
MarbplHachlHAa TyCiHinenl. ExiHmmn Teopemana anblHFaH TEHAIK YKcac >KOJIMEH TyciHuteni. Bynan Oacka,
MHTEPHOIALUS (YHKTOPBIHBIH TY)KBIPHIMJAaMachl KapacThIpbuIaAbl. ByphlH HAKTBl WHTEPIOJSLUSAFA KaThICTHI
IIEKTI OJIIEeMJI JKEeNUIiK KeHICTiKTep MeH JIopeHI KeHIiCTiKTepiHiH OTOachbUIapbIHBIH WHTEPIOISIUSIIBIK
KacueTTepi aHBIKTaNAbL. Colikec KeJeTiH HHTEPIIOIAIUIIBIK TeopeMaliap aJlbIHIBI JKOHE TOJICIICH]II.

Tyitinai ce3nep: UWHTepmonsamms, mexTi enmmeMAl KeHICTikTep, JIopeHI] KeHICTiKTep, KOMIUIEKC
MHTEPIOIALUSICEL.

Introduction
Let N e N, designate it through M, a set of all non— empty subsets from {1,2,...,N},

M < M, is a fixed set family which will be called as a net. For a={a,}", we shall define
numbers:

a, (M) = max 1 , k=1N,
eeM,|e|2k|e|

PICH

mee

where |e| — is a quantity of set e elements.
Let notice that {a, (M)}, is a monotone non— increasing finite dimensional sequence.
Let 1< p<oo,1<g< o0
We shall define the family of finite spaces
npN,q (M) ={a :{ak}:(\lzl}! NeN
Withthenormat 1<q<w

1

N s

g =2 a0 |
' k=1

Andat q=o0

1

= maxk "a, (M).

a|
” Npa(M) — 1<k<N

The given spaces are finite dimensional analogues of net spaces, introduced in [1].
Let 1< p<oo,1<q<00. We shall define the family of finite Lorentz spaces

Ir’iq ={fa={a, 3.} NeN
with the normat 1<q<oo
: i
=[S )
' k=1
at g=o0
1

=maxk "a,_,

8l
Io.q 1<k<N

where {a;}, is a non- increasing permutation of sequence {|a, [}\, .
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Now we shall define the method of complex interpolation. For assigned pair
A=(A,,A) let examine the spaces S(K), made of all function f with the meanings in
3" (A), limited and uninterrupted on the real line

S={z:0<Rez<1},
analytical in the open real line

S, ={z:0<Rez<1}
and those, that the reflection

t— f(j+it),
where j=0,1 is uninterrupted on the real line by the function with meanings in A, speeding
toOat |t]—> oo
Otuiously, S (K) — s a vectorial space with the norm

.0 = max(smtjp” f @), sunl @+, j
The space S is Banach space. Lets assume that
Zn‘,ll fo ll ;< oo
By virtue of the limit f _(z) Z(ﬂ) we have
I £2(2) g sy < max{sup || £, () I SUP I £, (L+18) )
Asfaras A c Z(K), we can conclude that
| £,@ sy <l ol
It is known that Z(K)—is Banach space. From here if follows that the series z f,

gathers in Z(K) uniformly in S to some function f(z). It's clear that this function is
limited and continuous in S and analytical in S,. Further,

I £ (G +it) [l <l £, 1l
and then, the series Z f,(j+it) uniformly with t gathers in A, to some element, that is to

coinside with the sum of the series in Z(K). Consequently, f(j+it)e A, and the series
an(j +it) uniformly gathersto f (j +it) in the norm A,. From here, it follows that f €S

and that Z f., gathersto f inthe norm of S space.

Interpolation functor C, is defined by the following way: the space
A =Co(A), 0<6<1, consists of all possible elements ae» (A), and those, that
a= f (@) for some function f € S(A), with the norm
lalg=inf{l f . f@)=a fe&}
Lemma 1. The space EQ] is Banach space and interfitical relatively the pair A. The

functor C, represents by itself the precise interpolation functor of & type.
Lemma 2. At 0< @ <1 the embaddings occur
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3\9,1 = Ea} ey
Lemma 3. (about connection between complex and real interpolation methods) If
0<6,<6,<,0=01-1n)6,+n6, and 0< p <o, then

(E%]ﬂm),,,p - Ks,p'

1 1 77+— then
p Po P

(Kéo,po’z\ﬁ’ppl)[,,] - Kﬂ,p'

For finite Lorentz spaces the next theorem is true:
Theorem 1. Letl< p, < p, <o, 0<0,,0, <o,

Tl n L 1mn,mocpan
PP Bd G G

Then the equality occur
(I N ) ="
Po.do ' Pt /[p) ~'par

This equality is realized in the sence of equivalency of norms with constants

independent from N e N.
For finite dimensional net spaces we have the next theorem.
Theorem 2. Let

If1<p, <o0,i=01 and —

1_—77+l,1:1_—77+1,0<¢9<1.
Po P 4 G O
M — is a sef of all segments from the set {1, 2,...,N}. Then we have the equality
(nyquo(M),ng,ql(M))[n] —nY (M).
This equality is realized in the sence of equivalency of norms with constants
independent from N e N.

1<p, <p, <o 0<0q,,0 <o, l:
p
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