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Xiilasa
Maqalada inteqral saklinda gostorilmasi disulu ilo dimumilogmis Nikolski-Morri tipli
fozalardan olan funksiyalar iigiin Ris-Torin tipli teoremlar isbat olunur. Bu fazalarin
Kasigmasi daxil olan funksiyalarin timumilogmis qarisig téramoalori iigiin Lq fozasinda
verilan metrika manasinda Holder sarti tadqiq edilir.
Agar sozlor: timumilogmis Nikolski-Morri tipli faza, Riss-Torin tipli teoremlar, garisig
toramalar, Holder sarti

Giris
Bu mogalads [2] isinda daxil olunan iimumilogmis Nikolski-Morri
NI _
ﬂLp G, (u=12,.,M) (1)

i=0
fozalarinin kosismosine daxil olan funksiyalarin bir sira diferensial vo diferensial-forq xassalori
oyronilir. Basqa sozlo, (1) fozasindan olan, “gevik ¢ -buynuz” sortini 6doyan n -6lgiilii oblastlarda

toyin olunmus funksiyalarin D" f zaif qarigiq téromolori ti¢iin Riss-Torin tipli teoremlor ishat olunur.
Bundan bagqa, homginin homin zaif qargiq toromalorin L, -do verilon metrika monada

timumilogmis Holder sortini 6domasi oyranilir.
Parametrli fozalara ilk dofo Morrinin isindo [6] elliptik tip tonliyin hallinin hamarliq masalasinin
Oyronilmosi zamani baxilmigdir. Sonralar bu fozalar Lebeg-Morri- L, , (R") adlandirilmis vo bir gox

riyaziyyatcilar torafindon, o ciimlodan, V.P.ilin [8], I.Ross [3], V.S.Quliyev [4], A.Maccukato [5],
Y.Savano [7], A.M.Nacofov [1] vo basqalar1 torafindon Syronilorok inkisaf etdirilmisdir.

Tutaqg ki, GcR", o) =(a),2,1)....0,1), ¢;(t)>0 (t>0) vektor-funksiyalar1 G
oblastinda Lebeq monada 6lgiilondir vo tlirrg)goj (t)=0, tIim p;()=K; <0 (j=12,..,n). Belo

vektor-funksiyalar ¢oxlugunu A ils isors edok.
Forz edok ki, m'=(mj,...m), mieN, k' =(kj,...k;), ki eNy (j#12,..,n;i=01,...,n);

I'=(l,..11), 1§ =0, 120 (i#j=12..,n), Il >0(=12..,n).

Tarif. [2] G = R" oblastinda toyin olunmus xatti normallagsmis v

103



Umumilasmis Nikolski-Morri fazalarinda
Riss-Torin tipli teoremlor

A.M.Nacafov
R.F.Babayev

n

m' ki
3 p OGO (|

iDO L;i.;ﬁ i—0 O<t<ty ﬁ(@j (t))l'j—k}
j=1

@)

|t

sonlu normaya malik f funksiyalar ¢oxluguna timumilogmis Nikolski-Morri fozasi deyilir vo
n ;

<I'> s
Q LpL’M (G,) kimi isars olunur.

Burada
” f ” p' .56 - ” f |||_pi ,(p,ﬁ(G) - igep (l go([t]l) | 7 ” f ||p,G¢(t)(X) )’ (3)

t>0

1<p' <o, |€0([t]1)|7ﬂ=11[(¢,- )", B el0oy (j-12...n); [t =min{Lt} vs har bir x € R"

j=1

- 1 .
ucin G, ,(X) =GN, (X)=GN{yly;—%I< Egoj t), j=12,..,n}.

m m 2 m 2 m 2 m
Tutaq ki, ﬂﬂ >0 (u=12,..,M), Zﬂ'ﬂ =1 i:Z—”, iizz_i’ lzz_ﬂ’ | :Zﬂ“ "4 va
u=1 p u=1 py p u=1 p# r u=1 rﬂ u=1

© (PN : . 1 . . .
M(,y) eCy(R"), eladir ki, S(M)=suppMcl,,={y:y;lI< quj(l'), j=12,...,n} istonilon

0<T <1 vo forz edok ki, V = | {y:LES(M)}.
0<t<T ¢(t)

Vi, voa U+V <G oldugunu forz edak, bu U goxlugu gapanmasi ilo G oblastina daxil
olan ¢oxluqdur, yoni U c G,. ®lavas olaraq forz edok ki, @;(t) (j=12,...,n) funksiyalar1 [0,T]-da

differensiallanandir.
Lemma. Forz edok ki, 1<p,<p,<r, <o (i=01..,m x#=12..,M); 0<p, t<T <l

V=,V Vy), v 20, (j=12,...,n) tam ododlordir; A" ()T € Lpi ’M(G) Vo

F(X)zﬁ((pj(T))Vj_lI TM( y P(¢(T)’X)Jx

2 oM o)
x;{(p;) g (fq)((rr)) 9.2 et x)JxA'"" POV (x+y+udyds ()
F00 = j OD) § (X0 Hg—g d, ©
Fr (0 =iL‘”(x,t)1j(<oj )" HZ—EB dt ©)

burada
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oy [ y ple®),x) .o u plet),x) 1
o= | anMﬁw(t)’ o) Lo(t) 20t) 2" X)j

< A" (@(S)u) f (x+y +u)dydu (7)

Tk e o)) -
ogor Qr = j [T(e,®) [T ———+— dt <= olarsa, onda istonilon X cU
0 j=t

JEe LZI;“%
(o; ()
tictin agsagidaki borabarsizliklor dogrudur:
lﬂ
= =194 Am°
suplF,, o <Cll (M)A (@(T),Gyiry) T x
xeU ° u=1 pf,,(p,ﬁ
n l?fvjfu—ﬁjp")[ﬁ—%] n 5o
<[ T(o; (™) [Ty *, (8)
j=1 j=1
j'/1 i
. M ) n ﬂjﬂ
wplFy .o <Cl 1 H(co, @0Cf| A" ©
- PL.0.B -

n

sup|Fye],, i<03H [, A" (0(t).G,r))

=1

_ n B
Xthly,T |H(V/]([§]l)) ", (10)
p,.0.8 =
- .1 .
burada Uy/(g)(x) :{X:| Xj =X |<§‘//j(§), J:]-,Z,---,n}, weA vo C,C,, C, sabitlori ¢, & n, T -don

asil1 olmayan miisbat adadlordir.
Isbati: Isbat1 X U iigiin iimumilosmis Minkovski borabarsizliyini totbig edorok

Fi <’7 (-t V-2 (o}(t)dt
Filso, 0 <1600, H( O T g (11)
alariq. HL'( t) HPUW( vy OTMasinI qiymatlondirak. a, :%, u=12,.., Lz_la—:gﬂzl‘ p J

qiivvatlarine nazarsn Holder borabarsizliyini | L'(x,t)| ticiin totbiq edorak,
M 2,
. < (.
60l o <GTHCOL, L, 0f @2

miinasibatini alariq. Yenidon p, <r, (1=12,..,m) hali igiin Holder barabarsizliyini tothiq edarok

1

11
ICO], 0 <TI0 ™

Leo|, (13)

r;f'Uu/(é)(X)
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normasini qiymatlondirok. Tutaq ki, y funksiyas1 S(L')

KUy o (X

borabarsizliyini alariq. Indi HL' .

coxlugunun xarakteristik funksiyasidir. (7) boraborliyi ilo toyin olunan Li(X,t) funksiyasina
1 1 1

1<p, <r, <o, 5, <T,, g =1—|0—L+E (£ =12,..,M)halinda
P60l 0 <€ 5 ) ] j 1€ A (o)) F (x+y+u) du .Z(%de
S T ST
x[ Rj M(%J ’ dyr (14)

alarig. M (-, y,z) funksiyasi iso sanki hor bir (y,z) e R"xR" ii¢iin |M(X,Y,2) |§C|M(x)| sortini
dayir vo M e C; (R") oldugunu forz edok.
Istonilon x eU iiciin

Z( ()]OIy<

[ A U ple)x) 1 "
JH_J;F o) 20() ZP((P(t) X)JA (@(S)u) f(x+y-+u)du

< j( Am (p(o)u) f(y+u)du #d < jg A’” (@(8)u) f(y+u)du ﬂdy<
(U+V) 1y (X) |0 Gyt (X) =

<1, [T, 8" (00).6,) 1| <
= =1 P.Gy(v) (2)

<TT" [T, " 0.6, 1| [Teo)™*,  as)
= = p0.f 17t

hor bir y eV lgiin
U ple®.x) 1 i "
W [ 0 200 Zp((o(t) x)]A (p(O)u) f(x+y+u)du| dx<

< j Tgi(*)Am‘(go(g)u)f(Hu)du des

—00

(U+V)y (5 (X+Y)
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[T, [To,0™" 8 e0.6,,) 1| [0, <
- = Y
<T@ [T, 8 00.6,) 1| *[[0, "™, UV, Gy @)
- = op 17
~ y Su B ~w N
I‘M(m] dy =[] ITto,0) (17)

miinasibatlorini alariq.
(15)-(17) minasibatlorini (14) barabarsizliyinds nozars alsaq, onda

el oo 8 (00.6,,)f

<[m]

X

Ty w( )(X) i
P08

iP

n i ﬂ] - =
<[ 1o, ®) [p r]]_[(l//J([éL)) r (18)

(11), (12) borabarsizliklorinin kémayi ilo r, = p, (#=12,...,M) va har bir X eU iigiin (9)

boraborsizliyini aliriq:

M
sup|[Fy| ~ <C
xeu I TP, () 21;!

Eyni yolla (8) vo (10) barabarsizliklorini alariq.
Natica: (8)-(10) barabarsizliklordan

H i

<|QH [T,

[T, )" 8 (9(0.6,,)1

pl.0.8

ﬂ#
”F”p w.pU T ClH H((/)J () o A™ (¢(t)fefp(T)) f : (19)
At = Y., B
j’ﬂ
M n > :
R, 0 <CTT TT@,0) ™ A" (00,60 f | (20)
S Ui P90
;L#
M o
H ’7THp w.pU <C H '(t))ilj A" (¢(t)’G¢(T))f (21)
Ht pL.0.f

9sas naticalor
Indi ﬂL<I op(G,), 1=12,.,M fozalarinin kesismosino daxil olan funksiyalarmn bir sira

i=0
diferensial xassalori haqqinda iki teoremi isbat edok.
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Teorem 1. Tutag ki, Gc<R" “cevik ¢-buynuz” c¢ortini o6doyir [Naj Rus];
1<p,<p, <o (u=12,...,M); v=(,v,.v,), v; 20, (j=12..,n) tamdilar; v, =17, v, 21}
(j=i=12...n),v, <l (i=12,..,n); Q <o (i=12,...,n), erfwjt”>

u=11i=0

Onda asagidaki daxilolma fakti dogrudur D" : ﬂ ﬂL<I e (G )—>L,,,(G), daha dogrusu,

p=1i=0

fe ﬂ ﬂ L<I > (G ) ticiin D" f timumilogsmis qarisiq toromalori var va agsagidakilari dogrudur

u=11i=0

[~aie <01Z| H; |H ()" A (p(1).G,r) £ . (@

P08

L
o], . <cH |f e [ p'<p<w. (23)
s
Xiisusi halda, agor QT‘10=h£[((pj()) 'f(fﬁjp) H q)’(t)dtu <o, i=12,.,n olarsa,
oo T
D" f(x) G oblastinda kasilmazdir vo
Ao

S;lelgl D" f(x)|< ClZ| HTOlH lj(ﬁl?,-(t))ll’wAmi (0(1).G,ry) f » . (24

- [

n ~vi=(1-B;p )[——7]
0 — P P _
burada H! = H; = |j_l| (p;(T)) , v=0

Q, i=12,..,n
0 n —vi—(1-p; po)#
i HT,o:H((Dj(T)) ) v=0
HT,O = j=L
Qo i=12,..,n

0<T <min{L,T,}, T, qeyd olunmus miisbat adoddir, C* vo C? sabitlori f -don, C* sabiti homginin
T -don asil1 olmayan miisbat ododlordir.

Isbati: Ovvolco geyd edok ki, bu teoremin sortlori daxilindo f € ﬂ ﬂL<' e (G ) ligiin D" f

u=11i=0
imumilogmis qarigiq tdromoalori var. Dogurdan da, Q < oo (i =1,2,...,n) sortindon har bir
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fe ﬂﬂb‘ "G )—>ﬂL<' "G )—>ﬂL<' > L<p'ii’“>(G¢)

u=1i=0

licin D" f {mumilogmis qarisiq téromalori var, D"f e L (G) vo sanki har bir xeU <G iigiin
asagidaki inteqral gostorilisi dogrudur

109 = (T[] s, 2000,

w0 U pleM)x) 1 " (oS x
4((/)(” 20(T) 5P (), X)jA (@(S)u)

x f(X+y+u, +.. +u)dydu+Z( 1)'”'.” f '(”)( y_ ple®), X)]

oo o) o(t)
(ol U ple®)x) 1 u_ ple(®),x) 1 n y
g (q)(t) 20(1) 2p(co() )Jé ( o0 200 2/O(co(t) X)jA (p(o)u)
x F(X+Y+U +...4U )dyduH( )T —dtdudy (25)

Jee

(25) eyniliyindan Minkovski barabarsizliyino asason

| ot 2IFl, 26)

fF0) _q) vi- Kow| Y ’P((D(T,X))jx
H)=(- )H@,(T» | j ((pm o0

DV

o <[

o(T)

R" -

x;°[¢(“.r) o P x)]A"“ (@) F(x+y-+uy +..+u, )ducly

0 101
n 17 -vi-(1-8;p) o
aliriq. (8) barabarsizliyinin komayi ilo U =G, M = K™ oldugda H(goj (M) [p p]

j=1
A
} , (27)
P .0.8

2,
} (28)
P08

H((pJU N A (0(1),Gyir)) |

u=1

n ﬂj‘pT)o M
”F”pg <G| Hw(') |H(l//j([§]l)) H{

(9) barabarsizliyino asason 7 =T, U =G, M = K" ii¢iin

[F], o <C:10r H{HH«o O & (9.6,
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aliriq. (27) va (28) barabarsizliklarini (26) barabarsizliyinds yerins yazsaq (22) barabarsizliyini aliriq.
Analoji yolla (19) va (20) barabarsizliklarinin koémayi ils (23) borabarsizliyini aliriq.

Tutaq ki, indi Q{O <o (i =12,..,n) sortlori 6danilir. Onda (25) eyniliyinin kémayi ilo (26)

borabarsizliyindon aliriq:
Ay

M Ami (¢(t)lG¢(T)) f H i
HDVf - f(/f(VT)(X)H <C Z| Hiol T . _wes
“ [T, )"
j=1

T — 0 yaxinlagdiqda axirinci baraboardsizliyin sol torafi sifra yaxinlagir. f ;E/T)) (x) funksiyalar

G oblastinda kasilmozdir vo bu halda L_(G) ¢(T) fozasinda yigilma miintozom yigilma ilo tist-listo

diisdiiytindon, D" f limit funksiyalari da G oblastinda kasilmaz olacaqdir.

Teorem 1 isbat olundu.
Tutaq ki,  n-olgili vektordur.

Teorem 2. Tutaq ki, Teorem 1-in biitiin sortlori donilir. Onda Q! < oo (i =1,2,...,00) hali iigiin
D" f {imumilosmis qarisiq tdromoalori G oblastinda L, olan metrika monada timumilosmis Holder
sartini 6doyir, basqa sozlo, asagidaki barabarsizliklor dogrudur

<CH

A

IR(7 1T, (29)

I_<I ‘> (Gp)
PLu 2B ¢

burada C sabiti f,|y| vo T-don asili olmayan miisbot ododdir. Xiisusi halda, ogor
Q, <o (i=12,...,n) olarsa, onda

A

sup| DVf(x>|<CH ] IRy 7 1 @T)1, (30)

A L<' > (Gp)
i=0 Py.0.f

burada R(| 7 |, ¢;T) = m?X{|7|’Q|;|1Q|;|,T},(Ro(|7|’ o T)= miax{l7/|!Q|;/|,O’Q|;/|,T,O})-
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Riesz-Thorin type theorems for functions in generalized Nicholsky-Morrey spaces

Abstract
In the article Riesz-Thorin type theorems for functions from a generalized Nicholsky-Morrey type spaces
are provided by a method of integral representation. The Holder condition in the metric sense, given in the
space L, for generalized mixed derivatives of functions containing the intersection of these spaces is
investigated.
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O0OKMOp PU3UKO-MameMamuyeckux Hayk, npogheccop
HUncmumym mamemamuxu u mexanuxu HAHA

P.®.babaes
Mumnesuesupcxuti 20cy0apcmeenHvlll YHUGepcumem

Teopembl Tuna Puca-Topuna B 00001meHHbIX npocTpancTBax Hukonabckoro-Moppu

Pesrome
B cmambe memooom unmezpanvho2o npeocmasnenus 0okasvieaomes meopemsvi muna Puca-Topuna
onst pyukyutl uz 000dbwernHo2o npocmparncmea muna Huxoncoexkoeo-Moppu. Hcecnedyemcs ycnosue [envdepa
8 Mempu4eckom cmbicie, 3a0aHHOM 6 npocmpancmee Lq, 01 0000WEeHHbIX CMEUAHHBIX NPOU3BOOHBIX
@yHKyUll, cooeprcawux nepecederue IMux nPOCMpancmea.
Knwouesvie cnosa: obodbwennoe npocmpancmeo muna Huxoncvrkozo-Moppu, meopemvr muna Puc-
Topuna, cmewanuvie npou3soonsie, yciosue I envoepa
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