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TOM TAT

Cho L= —A+% la toan tir Schrédinger trén R",n>3, véi ham thé binh phuwong nghich
ddo. Do tinh Ki di ciia ham thé, déc biét khi a <0, nhdn nhiét cia L khong théa man cac danh gid
Gaussian chudn thuong dwoc sir dung trong | thuyét cac khong gian ham lién két véi todn tir. Muc
tiéu cua bai bao la xday dung va nghién curu mot Iop khong gian Besov Morrey lién kétvoi L. Phirong
phap dwoc sir dung diea trén cdc danh gid ciia nhdan nhiét, phép tinh ham, mét khéng gian phan phoi
thich hop véi 1L, cing véi mét sé bat dang thire trén khong gian Morrey. Trén co s¢ do, ching téi
dinh nghia cdc khéng gian Besov Morrey gan véi 1L va chitng minh rang dinh nghia nay khéng phu
thudc vao viéc lya chon phan hoach don vi. Cac két qua chinh thiét ldp cac dac trung chudn tuwong
dwong théng qua cdc ham binh phwong theo phirong thang dirng va théng qua céc ham binh phwong
sinh béi cdc nika nhém phan thie ciia L. Céc két qud nay mé rong \i thuyét Besov gan véi todn tir
Schrédinger ¢é ham thé binh phwong nghich dao sang khung Morrey, qua dé cho phép mé ta dong
thoi tinh tron va tinh chat dia phwong ciia ham.

Tir khéa: khong gian Morrey; khong gian Besov; Ham thé binh phuong nghich dao

1. Giéi thiéu

2
1o At s, w1 a . -
Trong bai bao nay, chung t61 xét toan tir Schrodinger L =-A+ XP vol a> —(n—zzj
X
va v&i ham thé binh phuwong nghich dao trén n > 3. Toan tir Schrodinger L dwoc hiéu 1a mo
a

rong Friedrichs cua toan tr L=-A+ dugc dinh nghia ban dau trén C~ (R"\{0}). Ta da

| X[

2
biét rang L 1a khong am va ty lién hop khi a > _(n_—Zj , vd phép mo rong nay co thé khong
n

2 2
duy nhét néu _(n_—Z) <a< 1—(”—_2J :
n n
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Mit khac, cac khong gian Morrey c¢b dién - vén 1a sy tong quat tw nhién cta cac khong
gian LP(R"), duoc gidi thiéu lan ddu boi Morrey trong (Morrey, 1938) nham khdo sat tinh
chét qia phuong cia nghiém cho cac phuong trinh dao ham riéng elliptic cap hai. Sau day,
ta nhdc lai dinh nghia cta khong gian Morrey.

Dinh nghia 1.1. (Khong gian Morrey) V6i 0< p<r <oo, khong gian Morrey M| dugc
dinh nghia boi

loc *
X €R",R>0

M;:{f el : f”M{): ESUp Rrp"f”Lp(B(w))}<w'

So voi khong gian L° (R”) , khong gian Morrey mo ta tinh chinh quy dia phuong mét

cach chinh xac hon va do d6 cho phép cai thién cac két qua vé tinh chinh quy trong céc bai
toan bién elliptic va cac phuong trinh tién héa phi tuyén.

Trong nhirg nim gan day, di c6 nhiéu tac gia md rong Ii thuyét khong gian Besov
sang Besov Morrey (viét tit 1a BM) bang cach thay thé khong gian L° (R” ) trong dinh nghia

ctia khong gian Besov boi khong gian Morrey. Khong gian BM, dugc gidi thiéu 1an dau boi
Kozono va Yamazaki (Kozono & Yamazaki, 1994) nhim khao sat nghiém dia phuong theo
thoi gian ctia hé phuong trinh Navier—Stokes voi dit liéu ban dau thudc cac khong gian nay.
Thue té, khong gian BM mang nhiéu dic trung cua ca khong gian Besov va khong gian
Morrey. Diéu nay xuét phat tir viéc cac khong gian BM giit dwoc nhiéu tinh chat quan trong
ctia khong gian Besov, dong thoi mo ta tot hon cac dao dong dia phuong va cac diém ki di
cua ham so véi khong gian Besov. Ngoai ra, Mazzucato (Mazzucato, 2003a; Mazzucato,
2003b) d thiét 1ap cac dic trung song nho cho khong gian BM. Vao cac nim 2018 va 2020,
(Dao et al., 2018; Nguyen et al., 2020) da nghién ctru cac khong gian BM va Triebel Lizorkin
Morey lién két v6i toan tir Hermite bﬁng cach str dung ki thuat ham cuc dai do Fefferman,
Stein va Peetre dua ra, trong khi cac phuong phap thong thuong ddi véi cac khong gian ham
nay thuong dua trén phan tich Littlewood—Paley. Nam 2021 va 2022, (Tran et al., 2021; Le
et al., 2022) da xay dung khong gian BM va Triebel Lizorkin Morey lién két v6i toan tir tu
lién hop khong 4m thoa man théa mén cac danh gia Gaussian chuén.

Trong bai bao nay, trudc hét ching t6i xay dung I thuyét vé khong gian BM moéi gin
véi toan tor L (xem Dinh 1i 3.2, 3.3 va 3.4). Trong cac cong trinh trude day (Bui et al., 2012;
Iwabuchi, 2018; Keryacharian & Petrushev, 2015; Keryacharian & Petrushev, 2009), cac
danh gia chan trén kiéu Gaussian va chin trén kiéu Poisson dong vai tro thiét yéu. Cac diéu
kién ndy dam bao nira nhdém sinh bai toan tir bi chan trén L véi moi 1< p <oo. Trong thiét
1ap cuia chiing t6i, ca danh gia Gaussian 1an danh gia Poisson déu khong con dung khi a < 0.
Khi d6, ton tai p € [1,0] dé niranhém e khong bi chan trén L. Do d6, cac phuong phap
trong (Bui et al., 2012; lwabuchi, 2018; Keryacharian & Petrushev, 2015; Keryacharian &
Petrushev, 2009) khong thé ap dung trong trudng hop nay. Ching t6i khic phuc khé khin
nay bang cach sir dung mot khong gian phan phdi méi duoc gidi thiéu trong (Bui, 2020).
Phuong phap cua chung t6i dua trén cac danh gia chinh xac ctia nhan nhiét trong (Liskevich
& Sobol, 2003; Milman & Semenov, 2004).
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2. Kién thic chuian bi
Véi 6 >0, ham cyc dai Hardy-Littlewood M, dugc dinh nghia boi

M, T(X) =supg., (l_élj3| f (y)rdyJ ,xeR",

trong d6 sup duogc lay trén tit ca cic qua cau B chira x. Khi #=1, ta viét M thay cho M,.
2.1. Khéng gian Morrey. Ta nhéc lai & ddy mot s6 danh gia quan trong lién quan dén khong
gian Morrey, s& duoc str dung trong cac phan tiép theo.
Bo dé 2.1. (Dao et al., 2018). Cac khing dinh sau 1 dung:
1. V6iO<p<r<owova d>0,taco
[
AN WS P

2. (Bét ding thirc Minkowski) Vi 0<q< p<r<oo,tacd

b q dt 1/q b q dt 1/q
([reol )] s(ieeol, 3

M}
Ta can dén tinh chat sau day ciia ham cuc dai.
Bo dé 2.2. (Nguyen et al., 2020, B6 d¢ 2.6) Cho 0< p<r <o va 0<0< p.Khi d6 toan tir

M, bi chan trén M;.
2.2. Danh gid nhin

n
- T >O| N n' ,n y >O,
Ta dat 02:%2—%\/(n—2)2+4a Vi n =<0 o va K, :{( o) o

o <0, [1, 0], o <0.

sv0
Véi seR tadat ws(x,t):(1+ﬁj voi xe R" va t >0 trong do sv 0= max{s,0}.
X

Ta bt dau voi mot s6 danh gia co ban
Dinh li 2.3. (Milman & Semenov, 2004; Liskevich & Sobol, 2003). Gia st n>3 va

2
n-2 - N LA e , _ C o2 A P £
az —(Tj . Ki hiéu p,(x,y) l1a nhan cta nira nhém e ™. Khi do, ton tai hai hang so

duong C va ¢ sao cho véimoi t >0 va x,y e R" \ {0}

p(x,y)<C 1+£ 1+£ {2kt (1)
[x Y
Ta d3 biét rang danh gia chin trén trong (2) ¢6 thé dugc chuyén sang cho dao ham theo thoi
gian cua nhan nhiét.
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2
M¢énh dé 2.4. (Bui et al., 2017). Gia st n>3 va a> —[”—EZJ . Khi @0, ton tai hai hing s

duong C va ¢ sao cho véimoi t >0 va x,y e R" \ {0}
. (%, y)ISC[1+£J (1+£j t"Ze bt )
X v
Trong d6 ¢,(X,y) 1a nhan tvong ing cla toan tur tLe ™.
Ki hi¢u E, (1) 12 hg cac phép chiéu phd cia toan tir . Khi do, theo i thuyét pho,
v&1 moi ham Borel bi chan F :[0,0) - C taco thé dinh nghia
F(L)= [, F(2)dE,(2)

nhu mot toan tir bi chan trén L*(R"). Trong phan tiép theo, ta dt

w, (X, 4) :[1+ij
X

véimoi teR,A>0va xeR".

Ta gi6i thiéu mot sb danh gia nhan cho phép tinh ham cua toan tir L.
Bé dé 2.5. (Bui, 2020) Ta c6:
a) Cho @ e S(R) 1a ham chin. Khi d6, v6i moi N >0 ton tai hang sé C sao cho

‘qo(t\/i)(x, y)‘stgn[“b(;_qu w_(x,t)w_(y,t), (3)

véimoit>0va X,ye X.
b) Cho ¢,,p, € S(R) 1a cac ham chén. Khi d6, véi moi N >0 ton tai hang sé C sao cho

o (t«/i)(oz (t\/ﬂ) (X, y)‘ < tgn{l+ U]N w_(x,t)w_(y,t) 4)

t
voimoi t<s<2t va x,ye X .

¢) Cho ¢, ¢, € S(R) 1a cac ham chin, véi @ =0 véimoi v =0,12,...,2/ v&i mot vai
P €Z, leZ" . Khidd, vdimoi N >0 ton tai hang s6 C sao cho

o (tx/E)goz (tx/E) (x, y)‘ <C GT[ i(1+|xz—y|J w_ (X, t)w_(y,t) (5)

tn

Véimoit>s>0va x,ye X .
Véi t,N >0 ta dinh nghia

-N
. 1 X—-y
Tn f= IRH Tin (x,y) f(y)dy trong do TI,N (x,y)= t_n(1+|t—|] W, (x,t)wg(y,t).
Tir day vé sau, N ludn dugc gia st 16n hon n, trir khi c6 phat biéu khéc.
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Ménh d@é 2.6.Cho N >n,n_ <r<p<n_.Khidé,taco
[Tos fl, <Cl Tl (6)

trong d6 C =C(n, p).

Chirng minh. Khi o <0, chimg minh cia Ménh dé 2.13 trong (Bui, 2020) cho ta T.n S MF.

Tir B6 dé 2.2 ta suy ra duoc (6).
Ta chimng minh cho o >0. Cho f e M ,t>0,va xeR". bat B =B(0,t). Ta phan tich
T f) =T (f )(X)ZBc (X)+Tt,N (f ZBc)(X) ++Tn (F 28) (%) 25 () = 1,00) + 1,(X) + 15(X).
Trudce hét, ta danh gia 1,. V&i xe B°va 1< < p, ching minh cia Ménh dé 2.13

trong (Bui, 2020) cho ta [1,(x)| < M, f (X). Ap dung B6 dé 2.2, suy ra I,

r
MP p

Tiép theo, ta udc lugng 1, ().

1,09 [T (22 X002 0] =, (k026 0, 2 'Xty'] w, (1)1 f 2 () |y

N
o -o 1 t
St 1] zB(X)cht—n{mj | f(y)ldy,

. A ST . A t .
udc luong trén dugc suy ra truc tiép tir danh gid: xe B nén 1< ﬁ, do do
X

w_(x,t) <2717 | x| 7.

Mitkhac y e B® nén w_(y,t)<2° va 1+|X;y|21+|y|;|"|z|tﬂ, do d6

[ 'Xtyq <[|y|JN

Taco
1 1 N
Jorr ( JI(y)Idv ZL,KW,QMW( j|f(>|dy<2 2 My [ [f(y)ay

j=o ¢ 2iB
Theo bat dang thirc Holder, ta co

Lotontey <[ roray) ([, 270y)" =[]0 (270)"
g (th) n/r+n/p ” f ”Mr (2jt)n—n/p — (th)n—n/r ” f ”Mr .

n(1-1/p)

Udc luong trén dan dén
L) St7IX[7 xe(X )f ( J |f(Y)|dy<tG|X|UZB(X)z 2JN(ZJ'[)n " f ||M

j=o L

,Stg nir ” f ”M; | Xl o s (X)Z 2~ (N=n+n/r) S tonir " f "M{) | x| c Zs (X),
20
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v6i luu y rang N >n nén chudi » 277" hoj ty.
=0

Lay chuan ||||Mr hai veé, ta dugc
P

[talhy SN E kg X7 2000, St I € =11,

p

Cudi cling, ta uéc luong |, (X)

1,091 £w,020f, 142w ot 11y

e t )
<—t EEACHOIN ,ltqw,-t[m] | f(y)|dy.

j>0
Véiméi j>0,tach

L Fielyicz Jt(| YJ | f(y)|dy <I ,1t§|y|§2,,-t2jg| f(Y)|dY§2jUI2,jB|f(Y)|dY-
Ap dung bét dang thirc Holder, ta c6
Py p < ~jpyna-1/p)
[orontdy <([ el ay) ([, )" 1t @0
S (ijt)n/pfn/r || .I: ||Mr .(ijt)n(lfllp) — (ijt)n(lfl/r) || f ||Mr .
Diéu nay dan dén

1,0 < < 1 71X 200 IF 1, S 207 (2 i)y

=0

1XE7 2500 I1F 1, Y210

(\J
t j=0

Sta—n/r | X |*<7 ZB(X) ||f ”\A"

tl’](l 1/I’) tO'

I ;3 ~ n
Vo1 luu y rang r <n_ nén G<F.

Tuong tu nhu |,(X), ta co
[tally <t X1 200, €L, S 1], =l E],-

Tir d6 ta thu duoc diéu phai chung minh [
Nhgn xét 2.7.

Tir cac danh gia nhan trong (1) va (2), suy ra rang cac toan tir e ™ va rLe ™ théa min
(6) voi moi £>0. Cho ¢ e S(R) 1a mdt ham chin. Tir B4 dé 2.5 va Ménh dé 2.6, suy ra

ring (p(t\/E ) théa man (6) véi moi > 0.
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2.3. Khéng gian phin phoi

Khong gian phan phéi dong vai tro thiét yéu trong li thuyét cac khong gian Besov.
Toan bo nodi dung cua muc 3 duoc 1y tir (Bui, 2020).

Lép cac ham tht S, gin véi toan tir L duoc dinh nghia 1a tip tit ca cic ham

D(L"), trong d6 D(LL) 1a mién x4c dinh ctia L™, sao cho

:‘(

Tacé f =g trong S, khi va chikhiif f =g hiu khap noi. Nhu thuong 18, ta dinh

pen

m>1

J) L"g

<o, V/>0meNva pekK, .
p

nghia khong gian cac phan phi S, latap tat ca cac phiém ham tuyén tinh lién tuc trén S,
v6i cip doi ngau duge xéc dinh boi (f,4)= f(4) véimoi f eS va geS, . Khong gian
phan phdi S, thich hop dé dinh nghia cac khong gian Besov thuan nhat. Tuy nhién, dé
nghién ciru phién ban thuan nhét ctia cac khong gian nay, ta can mot s6 diéu chinh,

Ta dinh nghia S, , 1a tap tat ca cic ham ¢ € S; sao cho véimoi ke N tontai g, € S,
théa man ¢ =1"g,. Néu g, ton tai thi n6 1a duy nhat trong S, . Tacé f =g trong S, ., khi
va chi khi f =g hdu khip noi. Khi d¢, ta ki hiéu S 1a tap tat ca cac phiém ham tuyén
tinhtréen S, .

Trong phan tiép theo, ta goi “phan hoach don vi” 13 mot ham y € S(R) sao cho
suppl//c[ } J.l//(g‘)?g;to va Z(// (4) =1 trén (0,0) trong d6 y;(1) =y (2"’ 1) voi

4
moi jeZ.
3. Khong gian Besov Morrey lién két v6i toan tir L va cac diic trung
Dinh nghia 3.1. Cho y la mét phdn hoach don vi. Voi peK_,p<r<wn,l<q<o,va seR,

ta dinh nghia khong gian Besov thuan nhat BM S (R") nhuw sau:

pqr

q 1/q
M'pj }

Dinh li 3.2. Pinh nghia cua khéng gian Besov BM;%r(R") trong Pinh nghia 3.1

p.q.r MSL

BM 3L (R")= {feSILm [l <oo}

Vi (\/E)f

trong do ||f||BMS“‘ n):{z(gis

JeZ

khong phu thudc vao viéc lya chon ham .

Chitng minh. Gia stt @ € S(R) 1a mdt phan hoach don vi khac. Khi d6, véi moi j € N, ching
j+2
minh cia Pinh 1i 4.2 trong (Bui, 2020) cho ta v, (\/E)f =Sy, (JE)(pk (\/E)f .
k=j-2

Tur day, két hop véi Nhan xét 2.7, suy ra rang véi moi p e K_, ta co
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2 < 2 el
q)Va q) Y
Do do, ta suyra{Z(st W, ] } ,§{Z(st (pj(\/E)fH j } :
iz Mp iz Mp
qYa q)Ya
Tuong tu ta co { 2JS goj )f MJ } 5{;[2"5 W, (\/E)f MJ } :

4 Vi

jeZ

MJ“}M ~{,-Ezz(zjs M;jq}ﬂq'

Diéu nay cho thiy rang khong gian Besov BM - Sy (Rn) khong phu thude vao viéc lya chon

Vi vay {2(215

ham v . |

3.1. Cdc diic truwng lién tuc thong qua ham binh phwong theo phwong thing dirng
Twong ty nhu trong trudng hop ¢ dién, khong gian Besov méi BM ;]CL” (Rn) c6 thé

duoc dic trung thong qua cac ham binh phuong theo phuong thing dung.

Dinh 1i 3.3. Cho y la mgt phan hoach don vi.Véi pe K_,1<q<owo,p<r<ow va seR,

Tt ]
”f”BMSj,(R" *{J'o (ts v M,',j T}

Chitng minh Pinh Ii 4.2. Tir ddng nhét thirc trong Ménh dé 3.4, ta c6

v D) =c, [} v, (VD VD) £ trong 7,

-1
v6imoi j €Z, trong dé c, =D:x//(§)d?§} :

1 A < 4 A r FURY . 7.
Do suppy < [E ; 2} , nén dang thirc trén c6 thé viet lai dudi dang:

v WD =c, [} v, WD 1S

Ap dung bat dang thirc Minkowski trong B6 dé 2.1, cung véi B6 dé 2.5 va Ménh dé 2.6, ta
thu duoc

o dt
LN P T
Véi qe[l,o] va seR, s dung bat dang thirc Holder, suy ra
) —j+2 t
@ Iy, D) ) S [ @ @Dt ) S

Do d6, ta suy ra rang

I g ey D (Dt ) S Tq

1817



Tap chi Khoa hoc Trwdng DHSP TPHCM Trin Hoang Vii va tgk

V6imdi t >0 tacé thé chon je€Z sao cho te[2777,277) . Khi d¢, ta co,
w(tvL)f = k’i:w(tﬁwk (VL)f
Dua vao Nhan xét é.;, suy ra rang voi moi p e K, ,taco
by (VL) 1|, = ]Zi by VL) f |, Vte[27727)
& ;
Tir d6 suy ra |
jj ™ Iy VL) I],,)° %: kfg(zks Iy VL) f )% Vte[27H270),
=

Lay tong theo moi j € N ta thu duoc

ol Wt ]
UO (t ly (t/L) f 'M) T} SIE e ey

Diéu nay hoan tit chtirng minh. |
3.2. Cic dic trung lién tuc théng qua cdc ham binh phwong gin véi niva nhém phén so

Vé6i a R, ta dinh nghia toan tir L2 : S, | — S, boi:

5 1 = dt
2f=— t—a/2 L me—z]L “r
/ F(m—a/2)-[0 (tLye s t

e a
voimoi me N,m >E.

Theo két qua trong (Bui, 2020), .2 : S, ., > S, , dugc dinh nghia t6t. Do do, ta co thé

a

dinh nghia todn tir 1.2 :S;  — S/, bang cach dit <]L2 f, g> = < f,IL2 g> véi feS  va

geS, -
Tiép theo, ta mo ta cac khong gian méi nay thong qua cac ham binh phuong gan véi
ntra nhém phan sd.

binh li 34. Cho w la mgt phan hoach don vi va a>0. Vdi

peK_,1<g<ow,p<r<w,seRvam>s/a,taco

1/q
LtILZJ et f

Chitng minh. Trude hét, ta khang dinh rang

a
dt

; (7)

s
”f”BM}?a,r(R”)~ Io te

r
MP
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q 1/q
dt
JE] 21 ®

[

That vay, cho y 13 mdt phdn hoach don vi. C6 dinh >0 va keZ sao cho

(tL2)"e ™ f

te[ 27, 2049) Pt W(td) = (1A7)" e . Theo két qua trong (Bui, 2020, p. 29), ta c6

1/q

. 72 %m 7&% th . . /g
J, (r (L2 )" fI]T S{Z[TZW,N@ Iw,.@)fl)}} .

JEZ

Lay chuan M hai vé va ap dung (6) ta co (8). Do do, ta con can chimg minh

1/q
q
of o s dt
1F D S [, (; “ |(L2)"e ™ fl] ~ . ©)
w

Pé lam diéu nay, tir (Bui, 2020, Ménh d& 3.11), ta c6
w dt .
f= cJ'O ‘P(t\/i)z//(t\/ﬂ)fT trong S’ .
Suy ra rang, véi moi jeZ,taco W, (\/E)f = cj.j;z v, (\/E)‘P(t\/i)t//(t\/ﬂ)f% .

Ap dung B6 d& 2.5 va bat dang thirc Holder, ta dugc

1, WDFIS [ ] T o) T f ) dy%
9= J+2 d 1/q
S IRn Tzf/,N (X,)/)D;” Il lP(t\/i)f(y) 4 Tl} dy

<7 {
~ 2N

Dua vao (6), ta suy ra (9). Diéu nay hoan tit chirng minh. |
4.  Kétluan
Trong bai bao nay, chung t61 da xay dung va nghién ctru cac khong gian Besov Morrey

2

[ nwaVLyfo e % .

N ST T v 1 a R L 1o £ 1.3
lién két voi toan tr Schrodinger L = —A+W trén R", n>3, v4i ham thé binh phuong
X

nghich ddo. Viéc nghién ctru dugc thuc hién trong bdi canh nhan nhiét cua L khong nhat
thiét thoa man cac danh gia Gaussian chuin, dic biét trong truong hop a < 0. Dé khic phuc
kho khan nay, ching toi st dung cac danh gia nhan, khong gian phan phdi lién két voi L va
mot sd bat dang thirc trén khong gian Morrey.

Trén co s& d6, chiing toi da dinh nghia cac khong gian Besov Morrey lién két véi L
va ching minh rr:ing dinh nghia nay khong phu thudc vao viéc lya chon phan hoach don vi.
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DPong thoi, ching t6i thiét 1ap cac dic trung chuin twong duong thong qua cac ham binh
phuong theo phuong thing dimg va thong qua cac ham binh phuong sinh boi cac nira nhom
phan thtr ciia L. Céc két qua nay cho thiy |i thuyét Besov gin véi toan tir Schrodinger co
ham thé binh phwong nghich dao ¢ thé dugc md rong mot cach tw nhién sang khung Morrey,
qua d6 két hop duogc ca thong tin vé tinh tron va tinh chét dia phuong ctiia ham.

Cac két qua thu dugce tao co sé cho viée tiép tuc nghién ctru cac khong gian ham kiéu
Triebel-Lizorkin-Morrey gin v6i L, cling nhu cac tmg dung ctia nhitng khong gian nay déi voi
cac phuong trinh elliptic, parabolic va cic phuong trinh tién héa lién quan dén toan tir Schrodinger.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

KD

< Loi cam on: Nghién ctru nay duwoc tai tro béi ngan sach khoa hoc va cong nghé cda Bo
gido duc va Pao tao trong dé tai ma sé B2026-SPS-02, Tén dé tai: Sw tén tai va tinh chinh
quy nghiém ctda mét sé 16p phuong trinh elliptic va parabolic..
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ABSTRACT
a
| x|

Let L=-A+

be a Schrddinger operator on R",n >3, with an inverse-square potential.

2

Owing to the singular nature of the potential, especially when a < 0, the heat kernel associated with
IL. does not satisfy the standard Gaussian bounds commonly used in the theory of operator-associ-
ated function spaces. The aim of this paper is to develop a theory of homogeneous Besov Morrey
spaces associated with 1. Our approach relies on sharp heat kernel estimates, spectral functional
calculus, a distribution space adapted to I. and some inequalities on Morrey spaces. Based on these
tools, we introduce Besov Morrey spaces associated with 1L and prove that their definition is inde-
pendent of the choice of resolution of the identity. Our main results establish equivalent norm char-
acterizations in terms of vertical square functions and square functions generated by fractional semi-
groups associated with 1. These results extend the existing theory of Besov spaces associated with
Schrédinger operators with inverse-square potentials to the Morrey setting, thereby providing a
framework that captures both smoothness and local behavior of functions.
Keywords: Besov spaces; inverse-square potential; Morrey spaces
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