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Using the properties of variable exponent functions and the pointwise estimates of operators To, o
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1 Introduction

In recent years, the theory of variable exponent function spaces attracted ever more
attention (see [1-8] for example), since Kovacik and Pdkosnik [1] introduced the variable
exponents Lebesgue and Sobolev spaces, which are the fundamental works of variable ex-
ponent function spaces. The function spaces with variable exponent were applied widely in
the image processing, fluid mechanics and partial differential equations with non-standard
growth (see [9-13] for example).

Let Q € L*(S"') be homogeneous of degree zero on R™, where S"~! denotes the unit
sphere of R"(n > 2) equipped with the normalized Lebesgue measure do and s > 1. For
0 < a < n, then the fractional integral with rough kernel is defined by

o (f)(a) = / Oz —y)

g |2 —y[n e

f(y)dy. (1.1)
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Moreover, let b € Ll _(R"). Then the commutator generated by Ta,. and b can be

loc

defined as follows

b Taal () = [ bGa) b))

f(y)dy. (1.2)

Recently, Tan and Liu [14] studied the boundedness of Ty , on the variable exponent
Lebesgue, Hardy and Herz-type Hardy spaces. Wang [15] et al. obtained the boundedness
of Tg  and its commutator [b,Tq ] on Morrey-Herz space with variable exponent. Tan
and Zhao [16] established the boundedness of Ty, , and its commutator [b, T o] in variable
exponent Morrey spaces. In 2016, Long and Han [17] established the boundedness of the
maximal operator, potential operator and singular operator of Calderén-Zygmund type in
the vanishing generalized Morrey spaces with variable exponent.

Inspired by [14-17], in the paper, we consider the boundedness of Ty, ,, and its commu-
tator [b, Tq.o) generated by Ty , and BMO functions in vanishing generalized Morrey spaces
with variable exponent on unbounded sets.

Notation Throughout this paper, R" is the n-dimensional Euclidean space, x 4 is the
characteristic function of a set A C R™; C is the positive constant, which may have different
values even in the same line; A < B means that A < C'B with some positive constant C'
independent of appropriate quantities and if A < B and B < A, we write A = B.

Now, let us recall some necessary definitions and notations.

Definition 1.1 Let D C R™ be an open set and p(-) : D — [1,00) be a measurable

function. Then, LP()(D) denotes the set of all measurable functions f on D such that for

some A > 0,
p A

This set becomes a Banach function space when equipped with the Luxemburg-Nakano

1 ll0 oy = inf{A > 0 : / @) g < 1y,
p A

norm

LPO)(D) is regarded as variable exponent Lebesgue space. And, if p(z) = p is a positive
constant, then LP()(D) is exactly the Lebesgue space LP(D).

Define the sets P°(D) and P(D) as follows P°(D) = {p(-) : D — [0,00),p~ > 0,p" <
oo}, and P(D) = {p(-) : D — [1,00),p~ > 1,p" < oo}, where p~ = essxiggp(x) and

pt = esssup p(x) < co.
xeD

Throughout the paper, p’(-) denotes the conjugate exponent of p(-), that is p'(x) =
p(z)/(p(z) — 1). And note that s’ < p~ is equivalent to s > (p')*.

Definition 1.2 Let f € L{ (R"), then the Hardy-Littlewood maximal operator is
defined by

Mf(z) = sup |;| /B F@)ldy.

rEB

where the supremum is taken over all balls containing x.
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Let B(D) be the set of p(-) € P(D) such that the Hardy-Littlewood maximal operator
M is bounded on LPO) (D).
Definition 1.3 [18] Let D C R"™ be an open set D C R™ and p(-) € P(R"). p(-) is

log-Holder continuous, if p(-) satisfies the following conditions

C 1
p)—pW)| < ——F71——, wyeD, |-yl <o,
Ip(z) — p(y)| g [ y v —yl < 3,
(@) —py)| < ——— wyeD, |yl (1.3)
p Py 710g(|$|+€)7 Y s Y| = , .

we denote by p(-) € P°¢(D). From Theorem 1.1 of [18], we know that if p(-) € P'°¢(D), then
p(-) € B(D).

If D is an unbounded set, we shall also use the assumption: there exists p(co) =:

lim p(z). And, we denote the subset of Plos (D) by P};;g (D) with the exponents satisfying

|z[—o0

the following decay condition,

C
Ip(x) — p(o0)| < Tog(e 1 [2)’ zeD. (1.4)
Note that if D is an unbounded set and p(oco) exists, then (1.4) is equivalent to condition
(1.3). We would also like to remark that p(-) € PX8(D) if and only if p/(-) € PX8(D) and
(p(00)) = p'(00) (see [5] for detail).
Let D C R™ be an open set and B(x, r) = B(x,r) () D, where B(z,r) is the ball centered
at  and with radius 7.

Definition 1.4 [3] For 0 < /\( ) <nand 1 <p(-) < oo, the Morrey space with variable

exponent is defined by LPOAO(D) = {f € LPO(D) (|l oonc \(p) < 00}, where
[ fllecraopy =2 sup r~ o 11l 2o (2.
x€D,r>0

Definition 1.5 Let D C R™ be an unbounded open set and I C D, ¢(x,r) belongs
to the class 3 = 3 (II x [0, 00)) of non-negative functions on I x [0, 00), which are positive
on II x (0,00). Then for 1 < p(x) < p* < oo, the generalized Morrey space with variable
exponent is defined by L’r’I(') (D) {f € Lp() D): HfHLp(.),q; < oo}7 where

loc

£l ooy = Sup p(z,r)” ep(“)”f”m()(B(m))

II,r>0
and
n
r<l1,
1 Jp), T
Op(,7) n r > 1.
p(o0),

Definition 1.6 Let D C R™ be an unbounded open set. The vanishing generalized
Morrey space with variable exponent VL%(')’¢(D) is defined as the space of functions f €
LPY# (D) such that 1

lim sup (2, 7) %@ | fll Loy (B = 0-

r—07F zell
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Naturally, it is suitable to impose on ¢(z,r) with the following conditions

lim suprﬁcp(:v,r)_W =0 (1.5)
r—0F zell
and

inf sup (x,r) > 0.
r>1 311

Noting that, if we replace 6,(x,r) with p(z) in Definition 1.5 and Definition 1.6, then
VL%(')’“O(D) is the class vanishing generalized Morrey spaces with variable exponent, see [17]
for example. Particularly, if 6,(x,r) = p(z), p(z,7) = 7@ and Il = D, then the generalized
Morrey space with variable exponent L’ﬁ(')’“’(D) is exactly the Morrey space with variable
exponent LP()AC) (D),

Definition 1.7 For b € L{ _(R"), then the space of functions of bounded mean oscil-

loc

lation is defined by BMO(R") = {f € L _.(R") : ||b]lsmo < oo}, where

loc

1 1
[6llByo = sup/ b(z) — bpldr and bp = / f(y)dy.
B |B| B |B| B
In the following, let us state the main results of the paper.

2 Main Results

Theorem 2.1 Assume that D C R” is an unbounded open set. Let 0 < o < n,Tq , be
defined as in (1.1), p(-),¢(-) € PX&(D), such that 1 <p~ < p* < 2 and ﬁ = p(la:) —-%re

D.If Q € L5(S"') with 1 < s’ < p~, then for arbitrary xy € Il C D and B(z,r) =
B(zo,7) (D, we have

o

T SR ——
IITsz,a(f)IILq<~><B<xU,T)>57"9“”0”’/ t 7Tl o) (Bao ) s (2.1)

2r

s
s—1°

Theorem 2.2 Assume that D C R"™ is an unbounded open set and II C D. Let
0 < a < n,Tq, be defined as in (1.1), p(-),¢(-) € PRE(D), such that 1 <p~ < p* < 2 and
L -2 xeD. Let Qe L(S" ') with 1 < ' < p~ and ¢,¢ € 3= (Il x [0,0)).

a(@) ~ pl@)

Then the operator T, is bounded from VLE?(D) to VLI (D), if

where s’ =

oo SUp gpﬁ (x,t)dt

cs =: / zell < o0 (2.2)
5

teten

for each § > 0, and

Co

/ ' (ZL‘,t)dt < 7/’ (:U’T)y (23)

RG] 8a(en
where ¢y does not depend on x € Il and r > 0.
Theorem 2.3 Assume that D C R™ is an unbounded open set. Let 0 < a <

n, [b, To,q) be defined as in (1.2) and p(-),q(-) € P#(D), such that 1 < p~ < p™ < 2 and
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qlx = p( ) —22eD. IfQe L*(S" 1) with 1 < s < p~, then for arbitrary zo € Il C D,
B( r) = xo, ) D and b € BMO(R™), we have
n [ee]
6, To.al ()l L) (Bao.ry) S N0lBMOT "0 / (I+1In- )t T M| F 1l 1o Bty -
2r

(2.4)
Theorem 2.4 Assume that D C R" is an unbounded open set and II C D. Let
0<a<nlbTq a} be defined as (1.2), p(-),q(-) € P&(D), such that 1 < p~ < pt < 2
and (x) = ﬁ — 2z e D. Let Q € L5(S"™') with 1 < & < p~,b € BMO(R") and
p,p € 3= x [0,00)). Then the commutator [b, T o] is bounded from VLE"#(D) to
VLIV (D), if
Supwm(:v,t)dt

> T zel
=: 1+1In- n < 2.5
“ /5 (+nt) P tots > (2:5)
for each 6 > 0 and
6p<z ) (1; t)dt Faq(i,r) (z,7)
<
[P RO < TR, (2:6)

where ¢y does not depend on x € Il and r > 0.

3 Some Lemmas

In this part, we give some requisite lemmas.
Lemma 3.1 (see [19 20]) (Generalized Holder’s inequality) Let D C R”™, p(-),q(:) €
P(R™) such that I) + =1.If f € LP)(D) and g € L1V)(D), then

q(w)
/ F@)g(@)ldz < Ol o gl oo,

with C' = sup ( ) +sup

q(ﬂf)

In general, if pi(),p2(-) ... pm(-) € P(R™) such that Z =1, z € D. Then for

p(fv

fi € LPO)(D),i =1,2,...,m, we have
/ @) @z < Clfillpner - | fllomoo,

where C' = Z sup

1
— 2D pr(@)’
Lemrna 3.2 (see [21]) Let p(+),q(-) € P(R™). If p™ < ¢ < oo and p(m = (z)—l— x € R,
then we have || fgll o) ®ny S Il Lac) ®n) 9]l La(rny for all measurable functions f and g.
Lemma 3.3 (see [5], Corollary 4.5.9) If D is an unbounded set and p € P%8(D), then

||XB(z,r)||LP(~>(D) < CroEn, xeD.
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Lemma 3.4 (see [22]) Let b € BMO(R"),1 < p < oo and 0 < rq,73 < 0o. Then

1 1 ,
[b(y) = b (2, 72)"dy) > < C(1+In =) [BlBrro.
1

(7
|B(I,7"1)| B(z,r1)

Lemma 3.5 Let D C R" be an unbounded open set, b € BMO(R™) and p(-) € P°5(D).
= B(z,r;)(D,i = 1,2, we have

Then for any z € D,0 < ry,72 < oo and B(m,ri)

1 T2
b(-) — bz 5 e <Cl+In—=)|b .
o T 100 =i el < O+ 2 bl
Proof Let p* < p; < oo, pa(x) € P8(D), such that ﬁw) = p% + Iﬁ(m),x € D. Then by
Lemma 3.2, Lemma 3.3 and Lemma 3.4, we obtain
1
X5 L0 (D) (0C) = 0i0,0) )X B L2 (D)
x,r
C
“IXB @, Lo () (O0) =030, )X B lLr1 (D)X B2y [ L2200 (D)
z,r
[B(a,r)|7 | ||
1 s T, T P1 XB($,’I‘1) L”Z(')(D)
=C(— (y) = bg (g, " dy) -
||XB(ac,r1)||LP(‘)(D)

1B(z,m1)| JBa.r)
T 19,,2 () rlpll T
<C(1+1In—=)||bl| prro——=—— = C(1 + In —)|[b]|Bmo0-
T P D T
Lemma 3.6 (see [23]) Let p(-),q(-) € P(R"),0 < o < m,1 < p~ < p" < 2 and
& = 5y — o for any x € R If a=a) ¢ BR™),Q € L*(S*') with 1 < s’ < p~, then

there exists C' > 0 such that
1T0,0 ()l Lacr @y < C1Q]

Lemma 3.7 (see [23]) Let b € BMO(R"),p(:),q(-) € P(R"),0 < a <n,1 <p~ <pt <
2 for any o € R™. If 0= ¢ BR™) Q€ L5(S" ") with 1 < s’ < p~,

Lo [ fllLro @ny-

n 1 1
o and oo = o

then there exists a constant C > 0 such that
Ls(Snfl)||f||Lp(«)(Rn).

116, Ta.a) ()l s @y < ClbllBMo|I€2

4 Proof of Main Results

In this section, we will give the proofs of the main results.
Proof of Theorem 2.1 Let fi = fXp(y,2r and fo = [Xp\fuy,2r. then we have

f = fi+ f2. By the sublinearity of the operator T, o, we obtain that

1Te,a ()20 (Baory) < I1T0.a(f)llLae) Baory) T 1Ta(f)llLac) (Bzom)- (4.1)
Noting that W € B(D), then from Lemma 3.6, we have
(4.2)

||Tﬂ,a(f1)||Lq<~>(1§(x0,r)) 5 ||f1||Lp<~)(D) 5 ||f||LP(')(B(xo,2r))'
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For the other part, let us estimate |To o (f2)(x)| for z € B(zq, ), first.
When z € B(zo,r) and y € D\B(xo,Qr)), it is easy to see that |xg — y| = |x — y|. Let
u(x) € PR8(D), such that - ) +14 u( = 1,z € D. Then by the generalized Holder’s

inequality and Lemma 3.3, we obtaln

|TQ,a(f2)<$>| < / |f(y)||Q(.CU 7y)|dy

D\B(zo2r) 1T —y["®

S il [ ey
D\ B(z¢,2r) lz—y| (43)
(oo}
S [ e st 196 = i, A
220 1 ~ 1
5/ A ||f||Lp<«>(B(xU7t))||Q($*') s(B(zo, (xo,t)|9“<10~f>dt.
2r

When = € B(xg,t),2r < t < oo, it’s easy to see that
1

19202 = s (Beoy = ([ 2(2)[°dz)
B(z—x0,t)

S(/B(O t+|z—x0]) |Q(Z)|Sd2) = (/B(o,zt) |Q(Z)‘Sd2) (4'4>

1

<(f / Ndo( ) 3 0, 20) |
S§n— 1
Since 15 = -5 — 2 and p(m) + 14 u(m = 1, then for € B(xo,r), from (4.3) and
(4.4), we get
- a—n— D, 15 T
Ta,a(f2)(@)] 5/ T TN 2o (B oy 1 £e 1) | B(20, 26)[ = [ B(zo, t)| =07 dt
2r
o (4.5)
5/ 0G0 Il Lo (B 2o,y A
2r
Thus,
> n__
1T, (f2)ll Lac) (B(zo,m)) 5/ £ o0 N Lo (B o) BUNX B(ao ) | La0) (D)
2 o (4.6)

S [T s g
2

r

Combining the estimates of (4.1), (4.2) and (4.6) we have

[e.e]
__n — gy — 1
1 To0 ()l La0) (Bag,ry) S 7707 / 70 |l Lo (B (o ) A
2

T

which completes the proof of Theorem 2.1.
Proof of Theorem 2.2 For every f € VL)*?(D) we need to prove that

||TQ,04( )HVL‘?()’P(D) Hf”VLP(N’(D)
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and :
tim, sup ——————To,0(f)| 100> (3ary) = 0-
g s Tl
In fact, from Theorem 2.1 and (2.3), it follows that

1
To,o(Fllypaowpy = sup —s———|Taa(f)llLer (B
IToc (Dl 0o = 30— T (Dl

PG .
< sup 1/ e ||f||LP(‘)(B(m o dt
@€I1,r>0 qfy Falem) (x7 r) 2r 7

e e @W(x,t) Hf”LP(')(B(m 1))
/ P

Hots JE—
2 t 0q(x,t) S09;:.(ac,t) (l’, t)

. o) /00 T (1, 1)
) Jr

= sup -
zell,r>0 1/} 0q (x,r) (x’ 7*)

g”f”v,;ng(p) sup dt Sx ||f||VL1€[('>v“’(D)'

€Il,r>0 ¢ Eq&,r) (1‘, r

et

Now, let us show that
1

lim sup ——||Ta. o —0
iy 50— Tl

For 0 < r < §p < 00, by estimation (2.1), it follows that
1
— [ To.a(Nllzar 8o < ClAs (2, 7) + Bsy (7)), (4.7)
Y (2, 7)
where

n S 1
rr-Qq(z‘r) 0 (pB;o(ac,t) .'L',t 1
Asy(x,7r) = )(/ (1) sup 1 |f|LP<’)(]§(w,r))dt>

rdjm(z’r t1+94&’t) o<r<t QOGF(IJ«) (z,r)

and

n 1

TW oo @W (SU, t) 1
Bs,(z,1) == 1</ T ir—_=_  Sup 1|f|LP(')(B(x,T))dt>'
I (:L’, 7’) 5o + 0@ g<r<t P PP@D (‘n ’I")
For any € > 0, now we choose a fixed dy such that whenever 0 < r < g,
1 €
sup sup 17HfHLP<‘)(B(x,T)) < 20y’

zell 0<r<t (pei’(mﬂ“) (x7 r)

where ¢g and C' are constants from (2.3) and (4.7), which is possible since f € VL%(')’@(D).
This allows us to estimate the first term uniformly for 0 < r < d,

sup C A5, (z,7r) < = (4.8)
zell 2

By choosing r small enough, we obtain the estimate of the second term. Indeed, by (2.2),

we get
roatEn
B50 (.’L‘,T’) S 05017||f||VLﬁ(')ﬂP(D);

'l/] 0q(x,7) (l‘, 7")
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where ¢, is the constant from (2.2). Since 9 satisfies condition (1.6), we can choose r small
enough such that

e e
sup < .
€Il q/;m(x’r) 2cc5o‘|f“VLﬁ(')~s@(D)
Thus
€
sup CBs,(x,r) < =. (4.9)
zell 2

¢9q<z=r) (z,r

Combining the estimates of (4.8) and (4.9), we obtain ——=——|Tq o (f)|| Lac) (B < €
) :

Therefore, lim sup %HTQ,Q(f)HLq(.)(B(JJ ) = 0. The proof of Theorem 2.2 is
=0T gl o fa(e.r) (z,r) ’
completed.

Proof of Theorem 2.3 Let fi = fXp(,2r) a0d f2 = fXD\B(ro,2r)» then we have
f = fi + f2. Thus, it follows that

116 To,a) (N a0 (Bwo,ry < N0s Toal (F)ll Lacr (BGg,ry) + 10: Taal (F)llacr (B, (4:10)

Noting that W € B(D), then from Lemma 3.7, we know that the commutator
[b, Tq.«] is bounded in LP¢)(R™); so

|Hb7 TQ7OZ](f1)HL‘J(')(B(wD,T)) 5 ”f”LP(')(B(wO,%‘))' (411)

For the second part of (4.10), let us estimate |[b, To.o](f2)(z)| for z € B(zo,7), first. Tt
is easy to see that

b, Ta,a] (f2) ()]
16(2) = bp(4y,m 12Uz — )| f(y)] 10520,y — 02Uz = Y)I[f(v)]
< d
~ /D\B(aco,Zr) v /D\B(xo,zr)

|z —y|n—e |z —y|n—e

dy

dy

2z —y)[|f(y)] 105 (0, — 012z — )1 (y)]
S|b($‘) - bE(mo,r)| n—o dy + n—o
D\ B(=z0,2r) |z -y D\ B(=z0,2r) |z -y
:le + 12.
From (4.5), it is easy to see that
o " .
I < [b(x) - bé(zg,r)’/Q 00T || Lo (B (ao ) AL
Thus, according to Lemma 3.3 and Lemma 3.5, we deduce that
1] L (B o)
oo o
SIo(z) — bB(xo,r))XB(xo,r)”L‘I(')(D)/ t fatro) ||f||LP(~)(]§(gcg,t))dt
2r
%0 (4.12)

r. __m= __1
5||b|BMO|XB(xU,r)|Lq<‘>(D)/ (1+ln¥)t 70D Fll o) (Bao )y dE
2r

(oo}
n

r, — —1
(110 )T £ (5 g )

Sltlmor ™ [

2r
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When 2 € B(xg,r) and y € D\B(x,2r), it is easy to see that |z — y| ~ |z — y|. Let
h(z) € P8(D) such that ﬁ +14 ﬁ =1,z € D. Then for z € B(xy,r), by Lemma 3.1,

2)
we obtain
< o dt
LS| 10820,y — 0W[Q2z = Y[ f ()] o
D\B(ﬂcm??") lz—yl
dt
108 (0.ry) — W2z — y)”f(y”dym (4.13)
yED:2r<|z—y|<t

dt
Lo (Bwo.) I 100 (Bao.0) et

< / Binns — DOl o oy 12 — )
2r

From (4.4) and Lemma 3.5, we have

~ 1
1922 = I Le(Blao.tyy S N1QLe@n-1)|B(wo, 20)[° (4.14)
and
1
1050y = O Lre) (Blapey S (1 +In— )|B(x0, t)| Pt (4.15)
Therefore, for = € B(zo,7), from (4.13), (4.14) and (4.15), we obtain
< OO ) (11, t)-‘r% —n+a—1d
I < [[bllBmo (1+In- )HfHLP()(B(wo,t))’B(x(J’ t)[7n oo 3 t
2r
S lbllsio | (L+ 1 DT Al
2r
Thus
0o P w
||12||L‘1(')(§(m0,r)) S ||b||BMO (1 +In—)t %o HfHLP(')(B(zo,t))dtuxé(mo,r)||L‘1(')(D)
t
2r
S bllsmor71Con /2 (1+1In - )t T | F 1 o (B i) -
(4.16)
From (4.12) and (4.16), we get
R R— i Ty, ——n___1
([0, Tﬂ,a](f2>HLq(-)(B(ZO,T)) < [IbllBmor P10 / (I1+1In g)t fatzo.t ||f||LP(-)(B(z0,t))dt‘
2r
(4.17)

Combining the estimates of (4.10), (4.11) and (4.17), we completed the proof of Theorem
2.3.

Proof of Theorem 2.4 The proof is similar to that of Theorem 2.2. From Theorem
2.3 and (2.6), it is easy to see that ||[b, TQ@Kf)”VL%(‘)‘d’(D) < Hb”BMO”fHVL%(')’“’(D)' So, we
just have to show that

1
lim sup ———|| [, T «O) Bz = 0-
vt OCEE wequ 5 (1) 16 T, ()]l O (B(z,r))
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For 0 < r < 09 < oo. Then by (2.4), it follows that

1

1 H[ba TQ,OL](f)HLq(')(B’(z,r)) < C[Itso (mv T) + Jso (xvr)]v (418)
Y7 (z,7)
where
e % P a
Isy(z, 1) = ||b||BM01/ (I1+1In ;)t @D o) (B At
PP (z,r) Jr
and

n

P oate o oo o
Js, (z,7) =: |b||BMol/ (1+1In ;)t T N o (B ey -
WYPI@D (1) Jéo

For any € > 0, now we choose a fixed dy; > 0 such that whenever 0 < r < &,

1 €

sup sup i ||f||Lp(*)(B(m7r)) < m;

zell 0<r<t 8091)(1\"") ((I,', 7')
where c¢g and C are constants from (2.6) and (4.18), respectively. It is possible since f €
VL%(‘)’“O(D). This allows us to estimate the first term uniformly for 0 < r < 4o,

sup Cls, (z,7) < =. (4.19)

xell

DO ™

For the second part, from (2.5), it follows that

e
‘]50 (.’E,T) < 650Hb||BMO 1 ”f”v[,%(')*P(D))

¢97(1=T) (1‘7 'r*)

where ¢, is the constant from (2.5). Since v satisfies condition (1.6), it is possible to choose
r small enough such that
e c

sup < .
zell oy T (g, 1) 2Ccs, [[bllsmoll flly Lrere ()

Thus
€
5"

So, from the estimates of (4.19) and (4.20), it follows that

sup CJs, (z,r) < (4.20)
zell

1

b, Tq.q 0O (Blor)) < E
wéq('l.n,r) (x,r) ||[ Q, ](f)HL O (B(z,r))

which means that

1
lim sup ———||[b, T¢ o Bary = 0.
i sup o 0 Tl D507

Therefore, the proof of Theorem 2.4 is completed.
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W AR T RAE LR 0 0 BUR R BT R AT IR R B Fa FF Morrey (1) 25 [H]
B IR AR TR AR R B TR T T, o LI # T [b, To,o | 1EZ FEHR Lebesgue s [ & s ffi i, K18 T
TR R I 5 B  TF Ta,o M LT BT [b, To,o [ TEH KT SUBFe bR Morrey 25 (R H S, 4
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