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Abstract: In this paper, we investigate the boundedness of commutators of matrix Hausdorff operator
on the weighted p-adic Herz-Morrey space with the symbol functions in weighted central bounded
mean oscillations (BMO) and Lipschitz spaces. In addition, a result showing boundedness of
Hausdorff operator on weighted p-adic A-central BMO spaces is provided as well.
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1. Introduction

Let p be a fixed prime and x be a nonzero rational number. If x can be represented in the form
x = pYm/n, where the integers m, n and fixed prime p are coprime to each other then |x|, = p~7,
where v = (x) € Z.If x = 0 then we have [0|, = 0. The p-adic absolute value | - |, satisfies all
conditions of norm along with the following two extra properties:

lxylp = |x[plylp, [x +ylp < max{|x[p, |y|,}- 1)

The symbol Q, denotes the field of p-adic numbers and is the completion of the field of rational
number Q with respect to ultrametric p-adic norm | - |,. In [1], it was shown that any x € Q,\{0} can
be expressed in the canonical form as:

[e9)

x=p" Y B, )

k=0

where B, v € Z, By # 0 < By < p. The series (2) converges in p-adic norm because one has | p“Y,kak|p <
—y—k
P

The space Qg = Qp x ... x Qp consists of points x = (x1, X2, ..., xn), Where x; € Qp,k =1,2,...,n.
If x € Q) then the following definition of norm is used on Qj

X = maX |X .
x|y 1§k§n| klp

Let us express
By(a) = {x € Q) : [x—al, < p"},
the ball with center at a € Q}; and radius p”. In a same manner, express by
Sy(a) = {x € Qp:[x—al, =p"},
the sphere with center at a € Q and radius p7. When a = 0, we merely represent B, (0) = B, and

S1(0) = S,. Also, for every ag € Qp, ap + By = By(ag) and ag + Sy = Sy (ap).
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Since Q}, is a locally compact commutative group under addition, therefore, there exists a Haar
measure dx on Q”, such that
dx = |Bp(0)| =1,
/BO(O)

where |B| denotes the Haar measure of a subset B of QZ, and B is measurable. In addition, an easy
computation yields |B,(a)| = p"7, |Sy(a)| = p""(1 — p~"), for any a € QJ.

The p-adic analysis has gained a lot of attention in the past few decades due to its importance in
mathematical physics and its usefulness in science and technology (see, for instance, [2-5]). It is a fact
that the theory of function from QJ into C play a vital role in p-adic quantum mechanics [1]. In the last
few years, many researchers have taken interest in the study of harmonic and wavelet analysis over
p-adic fields which resulted in a number of reseach items, for instance, see [6-8].

The Hausdorff operator is considered very important in harmonic analysis due to its relation with
the summability of classical Fourier series (see e.g., [9,10]). The matrix Hausdorff operator with kernel
function @ in Euclidean space R”,n > 2 was studied by Lerner and Liflyand in [11] and is of the form

Hoaf() = [ @OF(AWBNL 3)
where A(t) is n x n invertible matrix for almost everywhere t in the support of ®. If the kernel
function @ is chosen wisely then the Hausdorff operator reduces to some classical operators like
the Hardy operator, the adjoint Hardy operator, the Hardy-Littlewood averaging operator and the
Cesaro operator. Here we would like to mention some important publications including [11-24] which
discussed the boundedness of Hausdorff operator on function spaces.

On the other hand, the p-adic matrix Hausdorff operator was introduced by Volosivets [25], which
is given by

Ho s ()00 = [ ®OF(AEX)L
P

where ®(t) is locally integrable function on Q}; and A(t) is n x n nonsingular matrix for almost
everywhere in the support of ®. In recent times, the boundedness of the Hardy operator and
the Hausdorff operator on p-adic field has become point of discussion for many authors (see, for
instance, [26-30]). In [29], the Hausdorff operator was studied on weighted p-adic Morrey and Herz
type spaces where, by imposing special conditions on the norm of the matrix A, sharp estimates were
also obtained.

The boundedness properties of commutator operators is also an important aspect of harmonic
analysis as these are useful in the study of characterization of function spaces and regularity theory
of partial differential equations. The commutator of Hausdorff operator Hg, 4 with locally integrable
function b is given by

HY 4f = bHo af — Ho,a(bf).

The boundedness of the analog of Hfb, 4 on R" and its special cases when A(t) =
diag[1/|t|,1/|t],...,1/|t|] were discussed in [31-37]. However, this topic still needs further
considerations in the sense of its boundedness on p-adic function spaces.

In this paper, we will mainly discuss the boundedness of Hg), 4 on p-adic weighted Herz type
spaces when b is either from CMO%(w, Qz) or A;(Qp). In addition an intermediate result stating the
boundedness of p-adic matrix Hausdorff operator on A-central bounded mean oscillations (BMO)
spaces will be given at first.

2. Preliminaries and the Main Results

Suppose w(x) is a weight function on Q};, which is nonnegative and locally integrable function
on Q. Let L7(w; Q}), (0 < q < o) be the space of all complex-valued functions f on QJ such that:



Mathematics 2019, 7, 127 3o0f15

1

0 ro(xx) " < .

lusan = ([,

p

If feL! (Qg), we will write

@ﬂmmm:z F)w(x)dx.

P YEL Sy

Definition 1. Let A < 1 and 1 < q < co. The space CMO"* (w, Q7)) is defined as follows.

1 1/q
£l emona iy = i‘ég <W /Bw [f(x) — fo|qw(X)dx> < 0o, (4)
where ,
= — dax. 5
fB”y ‘B/y| B7f(X) X ®)

Remark 1. When A = 0, the space CMO (w, Qp) is just reduced to CMO*(w, Q}) with corresponding
norm given as follows.

1 1/q
Flewoncacs) = 398 (i o, 1F09 i)

Z

Definition 2. Suppose x € R, 0 < 1,9 < oo, the weighted Herz space Kg’l (w, Q) is defined by:

Ke (0, Q) = {f € Lo (@, Q0D £ 1l gas 03 <

where

oo 1/1
gy = (2 @B xlbey) ©®

k=—o0

and xy. is the characteristic function of the sphere Sy = By \ Bi_1.
Remark 2. Obviously Ky (w, Q%) = L1(w, Q).

Definition 3. Suppose « € R, 0 < I,q < oo, and A be a non-negative real number. Then the weighted
Morrey-Herz space MK;";‘ (w, Q) is defined as follows.

MK;‘I;;\(w’ Q;) = {f € L?oc(wf QZ\{O}) : Hf”MK;‘qA(w,Q;,’) < oo},

where
k

. 1/1
Hf||MK;x,qA(le¥) = ksi%w(BkO)*/\/n ( Z w(Bk)txl/n |ka||qu(w,Q;)> . )
’ 0

k=—c0
Remark 3. It is evident that MK;"/'qO(w, Qy) = Kg'l(w, Qp).

For the analog of Herz-Morrey space on Euclidean space R", we refer the interested reader to
the paper [38] by Lu and Xu. Recently, the study reported in [38] was extended to variable exponent
Herz-Morrey spaces in [39,40].
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Definition 4. Suppose 6 € R*. The Lipschitz space As5(Q}) is the space of all measurable functions f on Q7
such that:

|f(x+h) — f(x)|
I fllas;@ny = su < oo.
(@) x,hngI,)méo h[¢

Lemma 1. ([30]) Let E be an n X n matrix with entries e;; € Q. Then the norm of E, regarded as an operator
from Q}; to Qy, is defined as:

BN = max max [e]p

Definition 5. ([26]) Let B € R. The set Wy consist of all measurable function w(x) on Qj, Satisfying:

(a) w(x )>an
(b) fs x)dx < oo,

(c) w tx) = |t|pw(x)for allt € Qp\{0},x € QJ.

It is not difficult to see that a weight w(x) € Wg needs not to be necessarily locally integrable

function. Importantly, if w(x) = |x|ﬁ, then w(x) € Wy but w(x) € Lj (Qp) if and only if B > —n.

loc

Lemma 2. ([27]) Let w € Wy, B > —n. Then for any -y € Z, we have
w(By) = p"Pw(By) and w(Sy) = p" P w(S).

Here and in the sequel, for the sake of easiness, we use the following notation:

IEI® g >0,
G(E,0B) =
(Eop) {nElMﬁ <0,

where E is any invertible matrix, f € R and ¢ is a non-zero positive real number.
It is easy to see that:

G(E,p(1/q9+1/p)) =G(E,B/q)G(E, B/ p), ®)
where p,q € Z+.
Proposition 1. ([29]) Let > —n, w(x) \x|ﬁ, E is any nonsingular matrix and x € Qy, then
) JIEPu) i
- IIE lH 5w (x) fp=<0,
().

Lemma 3. ([29]) Let B > —n, w(x) = |x|l; and E is any nonsingular matrix, then we have

w(EB,(a)) < G(E, B)| det E| ,w(B, (a)).

Now, we are in position to state our main results which are as under:
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Main Results

Theorem 1. Let 1 < g < 00,0 < A < 1/n, B > —n and w(x) = |x|ﬁ, then Hg, 4 is bounded on
CMO (w, Qp) and satisfies the following inequality

[Ho,af HCMOM(w,@;) < Killf ||CMOWr?‘(w,QZ)’

where

Ky = /Qn |®(t)|| det A(t)|[,G(A™1(t), B/9)G(A(t), B(A +1/q))dt

4

Our first result regarding boundedness of H , with b € CMO(w, Qp) can be stated as:

Theorem 2. Let1 < 1,4,q1,92 < 00, 1/qp =1/q+1/q1, 00 = ap+n/q,0 <A > a1, > —nand
w(x) = |x|£. Assume that b € CMO%(w, Q};) and

qv(t)—|<D(t)||detA_l(t)I}a/qu(A_l(f),ﬁ/ql)maX{1 G(ATH(t), B/9)G(A (t),ﬁ/q)}-

Then t;ze commutator operator HY & 4 is bounded from MK“1 A (w,Qp) to MK;X,Z;A (w, Q}) and satisfies the
inequality:

I—Il7 " < CK»||b n g, ’
I q)'Af”MKI,fIZ\(W,QZ) < CKy| ”CMO'?Z(w,Qp)”f”MKl}i;\(w,Q,;)

where

"

A(t) p
K, — (A—aq)(n+B)/ ( H 1 >d
& R CIEICIE et A(t)], T8 Tao] )™

[ g PO 00 (LR rog, (A1) )

In the following theorem we proved the boundedness of commutator of Hausdorff operator on
Morrey Herz Space by taking b € A;(Q5).

Theorem 3. Let 1 < gp < g1 < 0,0 < [,d < 00, 1/r = 1/q0 —1/q1, p > —n and w(x) = |x|13,
ap =ax+ns/(n+p)+n(l/q2—1/q1),0 < A > ayand b € As(Q}y). Then the commutator operator

H, 4 is bounded from MKfl‘li’l/\(w, Qj) to MK;X;;‘ (w, Q}y) and satisfies the inequality:

Hb " < CKsllb n a ’
|| CI),Af”MKl,;;‘(w,Qg) — 3” ||A5(@l’)||fHMK,[;iA(w,Qz)

where

Ky = [ 1@(OIAW] D00/ max(1, | A} det A7 (0]} G(A™(6), /)

P

In the rest of the article, the character C denote the constant free from essential values and
variables whose value may change from line to line.
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3. Proofs of Main Results

3.1. Proof of Theorem 1

Suppose f € CMO (w, Qp). By means of Fubini theorem and p-adic change of variables we have

<H¢'Af> B, - |Blv| By </@?
= [, o0 <|Blv| / 7 f(A(t)x)dx) dt
1

(t) (w s, f(x)dx) | det A1 (t)|pdt

o(t) f(A(t)x)dt) dx

f@g

~ oy CD(t)(IA(tl)Bv /A(f)Bwf ) dx>dt

= [ ®(t)faws,dt.
Qp

S

Using Minkowski’s inequality, Proposition 1 and Lemma 3 with a = 0, we are down to

1/q
(w(B:)HM/B |Ho,af(x) — (Hd>,A)B,y|qZU(X)dx>

| @OFA®%) = fags, )t

q

qw(x)dx) o

1/q
w(x)dx> dt

fIAO)X) = faws,

< /Q (0| det AL (1), IG(A (1), p/g)

4

q

f(x) = fA(t)B7

1/q
w(x)dx) dt

1
8 <w(B7)1+M /A(%
< /@n |®(t)]| det A(t)[,G(A™1(t), B/q)G(A(t), B(A +1/q))

q

1/q
£ = Fan, | wlix ) ae

1
* (w(A(t)By)“M /A<t>Bw
< £ llcmont o) /@n | (t)[| det A(t) [,G(AT (1), B/q)G(A(t), (A +1/9))dt.
P
Thus, we completed the proof of Theorem 1.
3.2. Proof of Theorem 2

Let f € MK;‘,;;A(w, Q1) and b € CMO7(w, Q}),
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(e f) k2 o) =
P S

D(t)(b(x) = b(A(t)x)) f(A(t)x)dt

n
P

2 1/q2
w(x)dx)

1/q2
< [ 1201 ( [ 1660 - ba)siammax) - a

1/q2
< [, 1901 ( [, 10000 b f(A@OIPix)
1/92
#1901 [, 108~ ban) FA@ 0 ) e

1/q>
#1901 10040 b AW i) e
=+ 11+ 1III.

By Holder’s inequality, p-adic change of variables and Proposition 1, we estimate I as below:

r< [ owi( f 00~ b o) ([ Itawomacos)

< [ oI( [, 1 b patoa)

/qm
- (/A(t)sk ol detA1(t)|PG(A1(t)//3)w(X)dx> dt

g/@z@(t)detfl L) M GATL(E), B/q1)

{1069, o) - )

Sw(Bk)l/qHb”cmoq(w,(@z)
1
x /Q ()] det AT (®)]/ T GATH(®), B/a0) | FXacwys, i
P

Similarly for 111, first making p-adic change of variables and then applying Holder’s inequality,
we have

1/q2
I < /@| <>|( (B(A(D)x >bA(t>Bk>f<A<t>x>|ﬂ2w<x>dx) dt
= [, le(0]det A~ 0]/ "G(A7 (1), /)

P

1/q2
( bAu)Bk)f(x)rhw(x)dx) dt

< [ 1o et A=/ 6~ 0, 8/22)
Q

14 1/q
X (/A(t)Sk |b(x )_bA |‘iw( )dx) </A(t)5k |f(X)|qle(x)dx> dt
< [, o0l det A7 O/ G(A™ 1), 6/12)

X w(A(t)Bk)l/qHbHCMOq(w,Qg)HfXA(t)SkHL‘il (w,Qp) L.
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Since 1/q2 = 1/q + 1/4;, therefore, by virtue of the property (8) and Lemma 3, the above inequality
becomes

11 < lemorugy) [, 19(0]det A~ (0]} G(A™(0), B/a1)G(A™ (8, /)]
P

x G(A(t), B/q)| det A(t)]/ Tw(B) 7| fx s, | o) 3t
=w(B)" bl camon (w,ap) /Qn [@(t)]|det A (1)), G(AT (1), B/q1)
P
x G(ATY (1), B/0)G(A(t), /)| FXa(t)s, | 1 oy Bt ©9)

The estimation of 1 is very much similar to that of I and III except that in this case, additionally,
we have to bound the term [bp, — b, (y)p, |- Therefore, in this case, we will make use of the Holder’s
inequality, Lemma 2 and p-adic change of variables to have

1/q1 1/q
< [ el [ 1wt ) ([ woix) o, ~ bl
Qp Sk Sk

<w(S0)"/w(By)'/?

X /@n [D(t)]] detAfl(f)quG(A*l(t)/ﬁ/lh)||fXA(t)ska () 6B, — ba(y, |dt.

4

Next, if [|A(t)|| > 1, then there exists an integer j > 0, such that
P<lAM®I <p™
Therefore,
j
bg, —bags,| < l;) DB, = bBe | + 1B — ba,l-

A use of Holder’s Inequality and the definition of CMOY(w, Q}) yields

1
bg, . —bp . | <—— b(x) —bg, ... .|d
bB,,, — gy, | < B ] Bk+i| (x) = bp,,,,, [dx
C
> |b(X)*b3 i |dX
|Bk+i+1| Biyit1 i

C 1/
<— / b(x) —bg, ..  |Tw(x dx)
|Bk+i+1|( Bk+i+1| O) = b [f)

’ l/q/
X </ w(x)1 /q>
Bryit

1/q
w(Byyir1)/d </ ﬁq’/q>
<c¥Brtina) 77 x b )

‘Bk+i+1| Biyiv | |P H ||CMO'7(w,Qp)

p(n—i-ﬂ)(k—‘ri—‘rl)/q

=C p(k+i+1)n

p(k+i+1)(—ﬁ/q+n/q/> \|b||CMoq(w,@g)

=ClIbllcmon w,ay)-
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The other term can be treated in a similar way as below

|ka+j+1 - Bk| > |A Bk| / Bk+]+] |dx
1 q 1/q
|A( ) By | /Bkﬂ.+1 [b(x) — ka+j+1| w(x)dx

/ 1/‘1,
X (/ w(x)~1 /q>
Bitj+1

<w(Bk+j+1)1/‘7</ . o /qu>1/’1
- |A(t)Bk| Bitjs1 :

X |1bll cmon (w,z)

!

(n+B) (k+j+1)/q : 4
<Taaamnper D bl cuon gy
pUt+n
:|d tAD)], 1b ||CMO‘7(wQ”)
o lAaml”

|d tA( )‘ ||b||CMO‘7(wQ”)
Therefore, for [|A(t)| > 1

. A"
|ka —bA(t)Bk| < C(]—I—l + m ||b||CMO‘7(w,Q2)

A(t)||"
< c{1og, (110119 + g i | Mlewoncasy

When ||A(t)|| <1, a similar argument yields

p A"
10, — bawp,| Sc{logv TA@T * Taetacy], 1 emorwap:

Therefore,

11 <Co(B)Y bl cuormay [, 10| det 47 (O} G(A™ 1) B/m)
P

" < [AM®]"

1
| detA(t)|p + 1+ max { logp HA(t)”/lng ||A(t)H }) HfXA(t)SkHL‘h(w,QZ)dt'

Finally, we combine the estimates for I,I] and III to have

1 (H, 40) Xl 22 0,0
< Cw(B)"7bllcmon w,oz)

Al 1
x /; (P(t) ( ‘ detA(t)|p + 1+ max logp HA(t)H,lng HA(t)H ”fXA(t)Sk”qu (w,QZ)dt'

In order to avoid repetition of the same factor in the subsequent calculations, we let

A" 1
P(t) = (p(t)(jet;)(!”p + 1+ max { log,,(||At)]|,1og,, HA(t>|}>

9of 15
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10 of 15
Also, it is easy to see that (see [29], Theorem 3.1)
1/m
— q
fawslinagg = ( [ 1F001x)
1/m
<(/ £ 1ax)
( Ixlp<[[A(t)]|p¥
log, [|A(t)]
<C Y Ifxermllin way- (10)
Mm=—o0
Therefore,
I (H o)kl 22 (w,Q3)
log,, [[A(t)]]
< Cw(B)" bl cmonwap) /@n ) Y I xeemlln gyt (11)
p m=—oco

Now, by the definition of Morrey-Herz space, the inequality (11), Minkowski’s inequality and the
condition &y = &y +n/q, we have

b
|| H@,Af” MK;";;‘ (w’QZ)

ko 1/1
= sup pka)L(n+,B)/n ( Z pklxz('fH’/g)l/Tl H (Hg),Af)Xk Hqu(w,QZ))
ker k=—o00

< Clblleworcugy) [, 98 sup pahr)
P

ko€Z

ko ,log, A I\ 1/1
x{ Z ( Z pk(az+n/q)(n+/3)/n||ka+m|m(w@g)>} dt

k=—o0 m=—oo

< Cllbllcmonw,ay [, (1) sup pRormp)/n

Qg ko€Z
ko log, [[A(1)]] 1 1)1
x { ) ( Y P il (w,@;«,>) } dt
k=—c0 m=—oo
log, |A(t)]|
< Cllbllcmorway) [, ¥(1) Yo prAmm)tp)/n
QP m=—oo
ko+m 1/1
X sup p(k0+m)7\(”+/3)/”< Z pkvtl(n+/5)l/n||chkHlqu (w,@g)) it.
koEZ k=—o00
Since a7 < A, as a consequence
log,, [|A(t)]] B
pz pm()\*lxl)(wrﬁ)/n - JA()[|* 'Xl)(nﬁg)/”' 12)
m=—o0 1-— p(“lf/\)(”Jrﬁ)/”

Hence,

H? . <Cl||b " .
|He, afl MK wap) S 1Bl cmon w,ap) £ I MK (0,0))

A [|A-a) (+8)/n gy,
I ZIC] dt

P

Thus the proof of the Theorem 2 is completed.
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3.3. Proof of Theorem 3

Let f € MK;%IA(ZU, Q7), b € As(Qj). By applying the Minkowski’s inequality and the Holder’s
inequality, we get

I CHS, 0 )0 22 )
q2
/@ () f(A(t)x) (b(x) — b(A(t)x))dt

:{/Sk g

< [, low) [ A

< [, lowl] [, AW mn]

w(x)dx} e

q2

1/q2
f(A(t)x)(b(x) — b(A(t)x)) w(X)dX] dt

1/r
x [ / Ib(x) — b(A(t)x)|rw(x)dx} dt, (13)
Sk
where 1/r = 1/q2 — 1/4;. By the definition of Lipschitz space A;(Q}) we have

[b(x) = b(A()x)| < Clb]l o, (g x — A(t)xl;
< ClIBl| () max{ x|y, |A()x],}°
< ClIll a5y max{|x[p, | A®)][Ix],}°
< pCIbl Ay max{L, [| A%}, (14)
for every x € Sy and for almost everywhere t € Q7.

By p-adic change of variables, Proposition 1, inequality (14) together with w(Sx)w(By) =
w(Bg)w(Sp), inequality (13) assumes the following form

Il o ) o
< Cllllaygp [, @O s, I g
P
x max{1, | A(t)|[°}| det A" (¥)|,/ " G(A™1(t), B/ qu)dt. (15)
Furthermore, in view of inequality (10) and 1/r =1/g2 — 1/41, we get

1 (H&, A f) XKl o2 (0,

log,, 1AV
< Clbllay e (Bi)®/ P 270 - Y I xkrmllin wan)
P m=—co
x |@(t)| max{1, | A(t)[|}| det AL (t)[,/ " G(ATL(t), B/ g1 )dt. (16)

The factor |®(t)| max{1, || A(t)||°}| det A~1(t) |},/[71G(A_1 (t), B/q1) repeats itself many times in
the remaining proof of this theorem, so we let it be denoted by ¢(t). With this we break our proof in
the following two cases:
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Case 1: A > 0, in this case we first evaluate the inner norm || f Xk 1 (w,Qp) as below:

k+m 1/1
£ Xkm | o) < w(Bk+m)_’“/"[ Y w(Bj)all/n”fXj“lLﬂl(w,Q;)}

j==oo

= w(Beym) " "w0(Byy)"

N k+m I ! i
XZU(Bker)i /n( Z w(B])le /”HfX]HL‘ll(w,Qg))

j:*OO
— w(B (A=aq)/n .
( k+m) Hf”MKl,zl]iA(w'Qz)

< plempO-a/m ) 17)

al,A

K
Laq

(w Q)

Next, by virtue of Equation (12), the inequality (16) becomes

[ (Hé, o f) Xkl 172 (w,Q})
< ClIBl Ly g g g P P 1 e ) )
Lay rep
log, (V)]
X/@ (P(t)l Z pm(nJ’»B)()\*“l)/ndt

1
P m=—oco

< C||b||A5(@g) Hf||MK;X;,A(w,QZ)Pk(n+/5)(5/(n+/5)+1/q271/q1+(/\71xl)/n)
A1

(n+B)(A—ay)/n
x /Qﬁ(t)nA(tn dt.

Therefore, by definition of Morrey-Herz space and a1 = ay +nd/(n+ ) +n(1/q2 —1/41), we have

H} o
1 He,af ”MKI’;;/\(W,QZ)
n+p)A/n

—k
< Clo st 1 g g 528 P ol
/ 0

k
X[ ZO pkl(n-i-ﬁ)(az/n+5/(n+[3)+1/q2—1/q1+(?\—041)/rl)

k=—o0

(s

< ol I gy oy #ONACOI PO
A1

n
P

191/1
4><t>||A<t>||<"+ﬁ>““1>/"dt) }

ko 1/1
X sup p—ko<n+ﬁ>A/n[ 3 pkl(n+ﬁ)A/n]
koGZ
(n+p)A/n
P (n+B)(A—ay)/n
< C TP asen e o /Qg4>(t)llA(t)| 0/ gy

< CIlayap I Ny oy /@ (O] A B gy
A1

n
P

k=—o0

substituting back the value of ¢(t) we get the desired result.
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Case2: A =0and! € [1, ).
In this case Morrey-Herz spaces are reduced to the Herz spaces. It is clear that

1 (HG, A f )Xkl 2 (0,09

log,, [[A(t)]|
§C|\b||A5(@g) Qn‘P(t)Pk(HB)(6/(“[3”1/{4271/%) Z ||ka+m||th(w,@g)dt- (18)
p

m=—00

Hence, by using the Minkowski’s inequality and &y = ay +nd/(n+ ) +n(1/g2 —1/4q1), we obtain
Hj .
|| <I>,AfHKq22/I(w,Qg)

+00
< Clbllngp{ 3 prsatr
k=—00
log,, | A(t)] 1 11
X [ /@ P(o)pR PO/ DI R10) a ap) dt}}

n
14 m=—oo

oo, log, A Iy 1/1
<Clbllaep [, o0] £ (L A iy ) |

Q

k=—o00 m=-—00
log,, [[A(t)]] 400 1/1
< CHbHAJ(Q;) ., (1) Z p—m(n—s-ﬁ)txl/n(kz pkl(n+l3)a1/n|ka||qu1(w,Qz)) dt
i m=—oo =—o0

< Clblasap 1l geat o, g

“k

From the inequalities (18) and (19), we get the proof.

(@) max{1, [ A(8)[°}] det A~ (1)],/ " G (AT (1), B/q) [ A(t) |~ . (19)

n
4

4. Conclusions

Here we employed some conditions on the norm of matrix A(t) to ensure the boundedness of the
commutators of Hausdorff operator on p-adic Herz-Morrey spaces. An idea that can be employed on
various situations to obtain boundedness results for the p-adic matrix Hausdorff operator and its
commutators on different function spaces.
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