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Abstract

In this paper, we discussed the boundedness of commutator generated by singular
integral operator and Lipschitz function on the p-adic field. We proved that the

commutator is bounded from Lebesgue space to certain Campanato space.
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1. 5|5

1897 4, Hensel [1] Mff PSR A R 7 FE S 3ME A, B IxIgH T p-H S, X7 —A4 %
5 p, p- Ok Q, AA IR Q X T p-HEAERTER BRI | - |, BISE &, JEHL |- |, W SR X
Tz =0, 0, =0; X TEZIEZHEL v, Bz TLAME—FRRE 2 = p'(m/n), HFP yeZ H
m F n A p BEERIEEEL, W (x|, = p7. |- |, MR DAY

[2ylp = |2lplylp, |2 + ylp < max{|z[y, lylp}-

A |zl # |ylp, Wz +yl, = max{|z]y, [yl,}. RIEARAER p-3E 704 2], TEADAEFN p-BtH 2 € Q, #8
A LA ME— MR R

x=7p7 Z a;p’, (1)
=0

Ky =n(z)€Z,a; € ZHO0<a; <p—1, a0 #0. FA|a;p|, =p~7, FTAHEL (1) 1E p-HETEEL
sk

SE’I‘ETJ QZ :Qp Xoee XQp:{(xhx%"' 7mn)7$i erai: 1727"' n} E@Z J:a p'i&ﬁiﬁii
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A |zl = max [z;],. XT v ez, SEX By(a) ={z €Qp: |z —al, < p'} WP ae€Qr Hrhdy, M
P ORPERRINER. FE X S, (a) = {w € Q) : v —al, = p7} APha € Q AL, B p AEAEIRE. &
2, Sy(a) = B,(a) \ By-1(a) H B,(a) = kL<J Si(a).

el

T Qp TEIMEIEE T 2 — N R ST as Hedt, K7 Qp EAFfE— Haar M de fREF
AT, FE 2
/ de = [Bo(0)]s = 1,
By (0)

Hrb |E|g %R Qp LT IT4E B ) Haar M. B, BHEH, SHERR o € Q), H |By(a)|ln =
p"" 1Sy (a)|lg =p (1 —p7").

4 1 < g < oco. p-it Lebesgue 4X[8] LI(Qp) & XN

1/q
L9(Qr) = {f N lzocag) = ( / If(x)lqu> < oo},
Qp
FFH L= (Qp) = Qp AT (SHE) nTI R f AR, L 2
i~ = inf{a : [{z € Q2 : |f ()] > )l = 0} < oo,

AR, p-#E it 4T iz BLF T A=y BRI ) 3 4 k. 9, KR g T 1 R
HETF] p- BEHOH L X, p- SRR SRR LY P G AR (W [2] 3] BAH IR SCHR). ERE
WATE], p-it 3 BRI S HT CA S T2 A E U ECR. B0, LR ST AR p- B R
p-13t Lizorkin ZS A 5| AN TTHE— B AL T p-BE 08 7RI FE 55 (W [4]- (8] BAHSRSCHR).

A AR B AR AN A s R B LA, 1952 4F, Calderén 1 Zygmund [9] #&H T
Calderén-Zygmund #7580 H FHEIE. 1956 45, Calderén Fl Zygmund [10]3F— S8 T B &
FRVFET R T HAE LP(R™)(1 < p < oo) BRI S BEEFIRIA R AN EE, &R R0 H
TN S AT R, AR b S /NB . BT R RS, WC [11] [12].

TR ST RN T R R — RE T R s A5 #2057 R0k
AR R 5 i ik 2 7 R AR B A o 55 077 D B A B L3 . 1976 4, Coifman, Rochberg A1 Weiss [13] B
RGN T W7 RIS, XA FAEREAT 7RI, B 733 AR 20 57 BMO bR 8UE R 58 e
Ty, 7 LP(R™) ERIAFHE. 4 T A Calderén-Zygmund #F #ARHFH b € LL (R?), e+ T,
AT ;

Tpf = bT(f) —T(bf),

TR S5, eRECE ) A8 37 00 St 2 oA (UL [14]- [16]).
1969 4, Phillips A Taibleson [17] % & T p-#t38 ) Calderén-Zygmund B2 173 541 75 B+

EX11[17] 4 Qe L2(Qy), Qp'z) = Qx), j € Z A [, _, Az)dz = 0, p- K EHIF 7
T E N o )
Tf(z) = lim f)——1~

2= Jjpyl,>pe |z —ylp

dy, z € Z.
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1975 4, Taibleson [18] WEBH] 24 Q il G A+

oo

sup Z/ Qx4+ p'y) — Q(z)|dz < oo
lylp=1 j=1 |z|p=1
I, pilt B BN T A (q,¢) TRIFH (1,1) BEET, b 1 < ¢ < oo
EX1.2. 4 Q€ L™(Qp), Qp'z) = Qx), j € Z A [, _, Ua)dz = 0, & XL p-FHHNH
FI,N

T,f(z) = p.v. /Qn mf(y)dy-

HRE QAL N AR
Qz—y) Q)

=yl =lp

|y|p

= |J,‘|n+1’ |m|p > |y|17 > 0 (2)
p

I, IRZE ] DAHEH sup Zf =1 19 z+ply) — Qz)|dz < oo.

lylp=1j=

PR, RS SC 18]t E AR, TSR T, 52 (¢, q) Z4AIES (1,1) BT, Hih 1 < ¢ < 0.

EEA. £ Qe L=Q), Qp'z) = Q) j € Z, fmp:l Q(z)dr = 0 H Q2 (2), WxtF
1<q<oo, FIES f ERMERC >0, a > 01§15

1T (Pllza@yy < Cllf Loy

{reqm@l>al| <cliflue.

H

20194, Mo ATE S [10)HE W] T p-#E 45 R B 51T 55 Lipschitz B 8UE R % 2 MAs #e 7
TE p-3E 7 3 Morrey 2518 b (975 S4E. 20234F, Shi% A7ESC [20) FAHI T pilt 5 RMHH T 5
Lipschitz 5 402 W 1 % 24 1 5 4 T-7E p-3Morrey-Hers s W] L (0175 itk p3ttis L7 SEBUM S 710
B I T IR MR, n [21) [22)%%

FERR Q7R [H) L, 1978 48, Janson £E3C [23] WX S #He 1 b, T JEITAITSE, 45 1 13847 M LP(R™)

B LYR™) HRMFRBEZAER. B4k, 10<B8<1,1<p<qg<oo, 1/p—1/q=B/ni, %

TR b € Lipg(R™). 1995 £E, Paluszynski £ [24] 1152 1 &7 #8057 55 Lipschitz p%L

A A - 2 M Lebesgue ¥ [A] 3| Triebel-Lizorkin 7% [B4 FH#). 2013 4, Shi 1 Lu ££3C [25] H#f

Jt T AR A H 5 Lipschitz B 802E B 28 #:1-1E Morrey 7% 0] ()G F44%, JF 857 T Lipschitz

2 (A — B S ZIE . 2015 47, Zhang 58 AESC [16] 45 H T Lipschitz 2 [A] (1 — Mol i 2, ik B
T#5FR H TS Lipschitz BREUE I AT M Lebesgue %% [0 %] Campanato =¥ [A] [ 1.

1T BR B 18] ) A7 57 AR 0 557 5 Lipschitz pR8UCE RIS 7E — S e (o] O 25 8] 1
R WA, TAE p-REsk b, w5 A0 575 Lipschitz bR 51 A2 778 bR 8 8] w1 PR BRI 5
ANTER. AL, 52 FIR SRR R K, A SCR AL p-idt sk B 37 R 9> 55715 Lipschitz #8504 22
B A Sk
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BRI ZE R, & S Bl p-idtik - 1) Campanato 75 [A]F Lipschitz 7% [A] (1) € .

Campanato [26] 7£ 1963 F-H X4 | Campanato 7% [A]. Campanato 7 [8] AN Ak i 53 77 12
fEMIAFAENE S IE M PESR AL T 40— HEZL, AE AN 4T 0057 B 5 LTI B e A R 4 B B .
p-13t Campanato %% 8] € U1 -

EX1.3. % 1<qg<oo, —n/q< B <1, p-it Campanato 5] Cq’B(QZ) E SN

CQp) = {f : [ fllcaniay < oo},

=

1 1 Ha
[ Fllcs (@) = sup sup (mo /. ()If(y)—fm(x)I"dy) |
8! Y (z

%2+ 2<2 | B, (a) [ \ B (@)ln

Kb f5,0 = o S, @ f W)y

Lipschitz 7% [850F T Z1 i s HOGHEPE. B0 E 1A S S T 7 7 R 0 TR DU 7 T A % =
EAEH. p-# Lipschitz 258 % XU F:

EX1.4. (1) % 0<p<1, W p-3E55R Lipschitz 2 [ Ag(Qp) & XN

Ap(Qp) == {f € Lipe(Q}) : || fllasn) < oo},

=

|f(z) — F(y)]
HfHA[s(Qg) = sup B .
svetp T —ylp
TFy

2) 1< g<oo, HO<p<1, W p-# Lipschitz %% [8] Lip?(Q2) & XN
B\ p

Lip§(Qp) == {f € Lioc(@}) * | flluipsan) < o0},

=

1
1 1 a
— _ q
1/ ILipg @p) = sup <|B7 /Bv(r) |f(v) = [B,@] dy) ;

25 1B, @)l NP @l
A f5, ) = iy S ) F@)dy. W g = 1, ) Lip, (Q)) 7 Liph(Q}).
B, H0<B<1,1<qg <00, CYP(Qp) = Liph(Qp).
ES @R 1 Jup

EELL 4 Qe L*Q)), Qpiz) = Qx), j € Z, f\x\p:l Qz)dr = 0 H QW2 (2). &
1<g<oo, —n/g<A<0,8=A+n/qg<1. WRbe As(Qp), W T,, N LY(Qy) 2| C+2Qp) A
FHif. B FAEEEC > 0, (ERAXMERM f e L1(Q)), H

1T (f)lcar@n < Cllbllas@pllfllzap)-
P

FEARICH, FHE CAEA R AT PR A F 3 2
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2. Fi&ER

N TIEMIASCEE R, ST 5 2,

5I382.1.127] @R f € Lip}(Qp), T 0< B <1 M 1< g < oc.

(1) YEE N fllips @z FEE S llLip,@p) -

() [[flasep) = 1 lLipg@p)-

HI Ag(Qr) HI5E XA B R FHIAEMT. R0 < B <1, be As(QR), B4

b(z) = b(y)| < [bllasamlz —yly,  Vo,y e Qpz#y.
B B, (v) & Qn ERIBRGE, W 3, A

sup [b(y) — b, ()] < CIBy(@)[5 " 1]l anc2p)-
yEBy ()

HI3C 28] FRAEiE, TSR R Eiie.

3)

(4)

51382.2. & Byi(a), Bj(a) 2 QF LIIRIE, k,j € Z, % Bi(a) C Bj(a), 0 < 8 < 1, W}

be Ag(Qr),
|ka(a) bB (a) | < CHbHAﬁ Qz) |B ( )5/”

3. EIEUEER

IR 1.1 BAERR SHLEIOER B, (n0) C Q1. f € LU(Qr), HEM i

1 1 1a
)5 oo dy) < Ollbllascon |l lzocan-
|Bv($o)|2/n<|B7(x0>|H /BM' ] I

L f=fi+ fo, B f1 = fXBa(ee), WXSAEMTSEHEL ¢, B Holder A%, £

1/q
1 1
T < 5 / |T5, b f ) By o) dy)
| B (o) 3™ \ B+ (@)l /b, (20)
1/q
1 1 /
. 1) - e (4700
IBv(xo)I?/”<|Bv(x0>|H Bw(z0)| ' o) oo
(e [ et e e [ @) >dqd)1/q
= wfy) —c— BbJ(2) —c)dz| ay
1B (o) 3" \1Br(@o)lir J,ao) | 1By (@)l S, w0y
1 1 1/q
Tyl (4) - c|f1dy)
B, (o) 3" <|Bv(x0)|H /Bmo) 3
DOI: 10.12677/pm.2025.154138 356


https://doi.org/10.12677/pm.2025.154138

1
By (0)|m

/ (T f(2) — )dz
B (z0)

1 1 /
+
1B, (o)} (IBV(%MH B, (o)

1 ( 1 / Ha
< T, f(4) — chy)
1B, (z0) 3" \IB5(z0)li S, @) "

1 1
+
|By (o) " 1B+ (x0) |1

1 1 1/
< T,f(y)—chy>
B, o)y (B g o=
1 1 1/a
' [ s - raz)
| B, (o) 2/n<|Bw($0)|H By(wo)

2 ( 1 / 1/q
< T, (4) - chy) |
|Bv(950)|?{/n 1B+ (o)1 J B, (x0) ?

Ble= —(T,((b— bBw(fO))f?))Bw(ro)v ERE Toof = Tp,(b—va(wo))f’ Gl

! 1 g 1/q
| B, (o) A/"<|Bw(xo)|H/B ( )|Tpvbf(y) L IENER] dy)
v H (o

2 1/q
< W</13 - Touf(y) + (T,((b— va(mo))f2)>Bv($0)|qdy>
Y\40) | H ~+{Zo
2

A/n
|B, (o) 3"

/q
2 (/ |
+ IT,((b— b, )fl)(y)lqdy)
1By (o))" \ b ) " (o)

/ Ty f(2) — cldz
B (o)

(b0 = b o) T ) y)
(L. )

2 1/q
1B, (o)} b~ b, (o)) f2) () = (Tp((b = b (20)) £2)) B, () |*d
"B ) ;I/nﬂ/q( /B o T = b 0 0) = (T (6= b ) D o) y>

= Il+IQ+Ig.

MF L, Hl<qg<oo M B=XA+n/q RIEEHA, H

2 ) ) - . 1/q
[i=—= B T ,
1By (w0) g/n(/wm“ (4) = b, (0 T (W) y)

< ClIbllasep 1T fl ey

< Cllbllags @l fllze@p)-

ST L, iRYEEH A 5|3 2.2,

q 1/q
dy)
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) 1/q
I, = Sy (/ |Tp((b B va(wo))f1)<y)|qdy>
1B, (20) 5" \ B2
2
= m”Tp((b - bBﬂ,(xo))fl)”Lq(Qg’)
Y
C
< mﬂ(b = bp, (z0)) f1llLs(@n)
.
C
< 7n(||(b - bB'erz(zo))f”LQ(B'erz(xo)) + ”(bBw+2($0) - va(xO))f”Lq(B’Y*z(mo)))
B, (o) 3/
C n n
< <||b|A,3(@;> 1Bya(@o)lif™ + I6lasap) - [Brsa(wo)liy )Hfumwum
y\L0JIH

< ClIbllasep I fllza@y)-
NG Is, ARYE p-#EEURTER, WX FERR w,y € By (20), 2 € B 5(20), H |w — 2|, >

[w — ylp. UES]
1T, ((b = bB, (20)) f2)(Y) — T,((b — b, (20)) f2) (w)]
Qy — 2 Qw — z
S/ (y n) o ( n) |(b(2)— ro) f2 |dZ
o | ly—=2p  |w—2z[}
Qy — 2 Qw —
N —TORT A IEE
B¢ 5 (o) |y72|p |U) Z|
|w_y‘p
< ——1b(2) — bp_(z d
o et
G |W—y‘p
< ————=[b(2) = bB_ (a0)||f(2)|d2
Z s eprinss Tw— g ) ~ Pl )
<c / 6(2) — b, oyl £(2) .
kz:: | By kv2(zo) | Byt pya(wo) P o)
At
2 1 0y >1/q
I. = T,((b—bp_ (s —(T,((b—bgp_ (2 z
- (%W(lB — /B B0 ) 20) = B0~ b)) '

|b(z) — bB. (z0 1f(2)]dz
|B (:I:o W™ = Z |Bv+k+2 o)l ‘/w+k+2(z°) "

6(2) = 0By 4 s2(w0) || f(2)|d2
|By(x0 A/n Z |Bv+k+2 330)|H /HHQ(%) +r42(w0)

b x @) |1 f(2 )|dz
|B o) /\/n Z |ny+k+2 330)|H /w+k+2(10) y+k+2(T0) T 0)

= I3y + I3o.
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T Iy, EERI = +n/g<1, —n/qg<A<0,1/q+1/¢ =1, R¥E Holder K&K, H

) 1/4’ 1/q
s ([ e -tmetis) ([ ipera)
;\{/n Z |BV+’“+2($O)|H Byt it2(z0) Fslno) By tut2(zo)

|B )\/HZ|B

1
+k+2(m0)|H’Bw+k+2($o)| | Byt (o) | 1 /d' HbHAB(Q;)HfHLQ(Qg)
.

< CZPW_U||b||A5(@;;)||f||Lq(@;)

k=1

< Clbllag@nlfllza@p)-

W Lo, EEEI B=X+n/qg <1, —n/q < X < 0, R Holder AEEAXFG|H 2.2, H

o By o) Blascep) [ £(2)ldz
370)|>\/n Z |BW+’€+2 To)| ! & V@ Byt r42(20)
C pF n
1/q |B’Y+k+2(‘r0> o ||b||/\/3(@;”)HfHLq(B~,+k+2(I0))

— A/n
wmm{“wwmmH

<Y p" Y bllas )

k=1
< Clollas@nllfllze@p)-

f||Lq(Bn,+k+2(10))

él:%(:é 131, 132, ﬂ?:EJI‘@J
I3 < Cl|bllas @p 1l oqap)-

DAL, e 1.1 GiEEE.

FEAICH, FEWR T pidta BT IA . #5372 b JE T p-i# Lipschitz 7% [A]
W, 5 p-it & 50 B A AL 1 M Lebesgue %% [8] 2] Campanato 5[0 [1H Ft 45 3. i
LA HTH A SUEARHE B p-REiR b, BB 5EE T p- R B SSHEAG, TR SER M T
PR RS, [EAERERAE, RTS8 IE X 2 —n/q < A < 0 B Campanato %5 [H] Cq”\((@”)
FE UL ESCHRI 2R b, FRATTAT LAk 2125 ek PR A At A8 ¥ 1) B 2 MBS R, W7 p-idtwr R
T4 Lipschitz pREUAE BRI 2 2o A 0 1- 1A S0E 1) @

EEUH

BRITARBRARHREEEARIL S P IUH (45 1453ZD031); BIpITA HIRRIE ST A 5
%E,ﬁlﬁ H (%5 Z12024A001); S PHTINYE 2= Bt 7oA 3RAE A e i H (45 KCSZKC-2022026,

DOI: 10.12677/pm.2025.154138 359 N


https://doi.org/10.12677/pm.2025.154138

KT

KCSZAL-2022013, XKCSZXM-2023007, 2024-004).

S22 3Rk

[1] Hensel, K. (1905) Uber eine neue Begriindung der Theorie der algebraischen Zahlen. Journal
fiir die reine und angewandte Mathematik (Crelles Journal), 1905, 1-32.
https://doi.org/10.1515/crll.1905.128.1

[2] Vladimirov, V.S., Zelenov, E.I. and Volovich, I.V. (1994) p-Adic Analysis and Mathematical
Physics. World Scientific. https://doi.org/10.1142/1581

[3] Vladimirov, V.S. and Volovich, I.V. (1989) p-Adic Quantum Mechanics. Communications in
Mathematical Physics, 123, 659-676. https://doi.org/10.1007/bf01218590

[4] Albeverio, S., Khrennikov, A.Y. and Shelkovich, V.M. (2006) Harmonic Analysis in the P-
Adic Lizorkin Spaces: Fractional Operators, Pseudo-Differential Equations, p-Adic Wavelets,

Tauberian Theorems. Journal of Fourier Analysis and Applications, 12, 393-425.
https://doi.org/10.1007/s00041-006-6014-0

[5] Chuong, N.M. (2018) Pseudodifferential Operators and Wavelets over Real and p-Adic Fields.
Springer International Publishing. https://doi.org/10.1007/978-3-319-77473-2

[6] Chuong, N.M. and Duong, D.V. (2013) Wavelet Bases in the Lebesgue Spaces on the Field of
p-Adic Numbers. P-Adic Numbers, Ultrametric Analysis, and Applications, 5, 106-121.
https://doi.org/10.1134/s2070046613020027

[7] Volosivets, S.S. (2013) Maximal Function and Riesz Potential on p-Adic Linear Spaces. P-Adic
Numbers, Ultrametric Analysis, and Applications, 5, 226-234.
https://doi.org/10.1134/s2070046613030059

[8] Volosivets, S.S. (2017) Generalized Fractional Integrals in p-Adic Morrey and Herz Spaces.
P-Adic Numbers, Ultrametric Analysis and Applications, 9, 53-61.
https://doi.org/10.1134/s2070046617010058

[9] Calderon, A.P. and Zygmund, A. (1952) On the Existence of Certain Singular Integrals. Acta
Mathematica, 88, 85-139. https://doi.org/10.1007/bf02392130

[10] Calderon, A.P. and Zygmund, A. (1956) On Singular Integrals. American Journal of Mathe-
matics, 78, 289-309. https://doi.org/10.2307 /2372517

[11] kA AR AT I7 5 S LRI M. JE5T: Bl bk, 1988.

[12] Hirschman, I.I. (1955) The Decomposition of Walsh and Fourier Series. Memoirs of the Amer-
ican Mathematical Society. https://doi.org/10.1090 /memo/0015

[13] Coifman, R.R., Rochberg, R. and Weiss, G. (1976) Factorization Theorems for Hardy Spaces in
Several Variables. The Annals of Mathematics, 103, 611-635. https://doi.org/10.2307/1970954

DOI: 10.12677/pm.2025.154138 360 N


https://doi.org/10.1515/crll.1905.128.1
https://doi.org/10.1142/1581
https://doi.org/10.1007/bf01218590
https://doi.org/10.1007/s00041-006-6014-0
https://doi.org/10.1007/978-3-319-77473-2
https://doi.org/10.1134/s2070046613020027
https://doi.org/10.1134/s2070046613030059
https://doi.org/10.1134/s2070046617010058
https://doi.org/10.1007/bf02392130
https://doi.org/10.2307/2372517
https://doi.org/10.1090/memo/0015
https://doi.org/10.2307/1970954
https://doi.org/10.12677/pm.2025.154138

[14] Guo, W., Lian, J. and Wu, H. (2019) The Unified Theory for the Necessity of Bounded
Commutators and Applications. The Journal of Geometric Analysis, 30, 3995-4035.
https://doi.org/10.1007/s12220-019-00226-y

[15] Shirai, S. (2006) Necessary and Sufficient Conditions for Boundedness of Commutators of
Fractional Integral Operators on Classical Morrey Spaces. Hokkaido Mathematical Journal,
35, 683-696. https://doi.org/10.14492 /hokmj/1285766424

[16] Zhang, L., Shi, S.G. and Huang, H. (2015) New Characterizations of Lipschitz Space via
Commutators on Morrey Spaces. Advances in Mathematics, 44, 899-905.

[17] Phillips, K. and Taibleson, M. (1969) Singular Integrals in Several Variables over a Local Field.
Pacific Journal of Mathematics, 30, 209-231. https://doi.org/10.2140/pjm.1969.30.209

[18] Taibleson, M.H. (1975) Fourier Analysis on Local Fields. Princeton University Press; University
of Tokyo Press.

[19] Mo, H.X., Han, Z., Yang, L. and Wang, X.J. (2019) p-Adic Singular Integrals and Their
Commutators in Generalized Morrey Spaces. Journal of Inequalities and Applications, 2019,
1-13. https://doi.org/10.1186 /s13660-019-2009-7

[20] Shi, Y., Li, L. and Shen, Z. (2023) Boundedness of p-Adic Singular Integrals and Multilinear
Commutator on Morrey-Herz Spaces. Journal of Function Spaces, 2023, Article 9965919.
https://doi.org/10.1155/2023/9965919

[21] Ho, K. (2022) Singular Integral Operators for Rearrangement-Invariant Morrey Spaces on
Local Fields. Boletin de la Sociedad Matem & tica Mezicana, 29, 1-15.
https://doi.org/10.1007/s40590-022-00474-z

[22] Wu, Q.Y., Lu, S.Z. and Fu, Z.W. (2017) p-Adic Central Function Spaces and Singular Integral
Operators. Chinese Journal of Contemporary Mathematics, 38, 73-90.

[23] Janson, S. (1978) Mean Oscillation and Commutators of Singular Integral Operators. Arkiv
for Matematik, 16, 263-270. https://doi.org/10.1007 /bf02386000

[24] Paluszynski, M. (1995) Characterization of the Besov Spaces via the Commutator Operator
of Coifman, Rochberg and Weiss. Indiana University Mathematics Journal, 44, 1-17.
https://doi.org/10.1512/iumj.1995.44.1976

[25] Shi, S. and Lu, S. (2013) Some Characterizations of Campanato Spaces via Commutators on
Morrey Spaces. Pacific Journal of Mathematics, 264, 221-234.
https://doi.org/10.2140/pjm.2013.264.221

[26] Campanato, S. (1963) Proprietd di holderianita di alcune classi di funzioni. Annali della Scuola
Normale Superiore di Pisa-Scienze Fisiche e Matematiche, 17, 175-188.

[27] He, Q. and Li, X. (2022) Characterization of Lipschitz Spaces via Commutators of Maximal
Function on the pVector Space. Journal of Mathematics, 2022, Article 7430272.
https://doi.org/10.1155/2022/7430272

&
g%ﬁ
L.&\‘:

DOI: 10.12677/pm.2025.154138 361 -


https://doi.org/10.1007/s12220-019-00226-y
https://doi.org/10.14492/hokmj/1285766424
https://doi.org/10.2140/pjm.1969.30.209
https://doi.org/10.1186/s13660-019-2009-7
https://doi.org/10.1155/2023/9965919
https://doi.org/10.1007/s40590-022-00474-z
https://doi.org/10.1007/bf02386000
https://doi.org/10.1512/iumj.1995.44.1976
https://doi.org/10.2140/pjm.2013.264.221
https://doi.org/10.1155/2022/7430272
https://doi.org/10.12677/pm.2025.154138

KT

[28] Mo, H., Wang, X. and Ma, R. (2018) Commutator of Riesz Potential in p-Adic Generalized
Morrey Spaces. Frontiers of Mathematics in China, 13, 633-645.
https://doi.org/10.1007/s11464-018-0696-x

DOI: 10.12677/pm.2025.154138 362 RIS R


https://doi.org/10.1007/s11464-018-0696-x
https://doi.org/10.12677/pm.2025.154138

	1 引言
	2 预备知识
	3 定理证明
	4 结论

