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MAXIMAL AND SINGULAR INTEGRAL OPERATORS AND
THEIR COMMUTATORS ON GENERALIZED WEIGHTED
MORREY SPACES WITH VARIABLE EXPONENT
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Abstract. We consider the generalized weighted Morrey spaces ,///a';(')"p (Q) with variable ex-
ponent p(x) and a general function ¢@(x,r) defining the Morrey-type norm. In case of un-
bounded sets € C R" we prove the boundedness of the Hardy-Littlewood maximal operator and
Calderén-Zygmund singular operators with standard kernel, in such spaces. We also prove the
boundedness of the commutators of maximal operator and Calderén-Zygmund singular operators
in the generalized weighted Morrey spaces with variable exponent

Mathematics subject classification (2010): 42B20, 42B25, 42B35.
Keywords and phrases: Maximal operator, singular integral operators, generalized weighted Morrey
space with variable exponent, BMO space.

REFERENCES

[1] D.R. ADAMS, A note on Riesz potentials, Duke Math. 42 (1975), 765-778.

[2] M. AGCAYAZI, A. GOGATISHVILI, K. KOCA, AND R. MUSTAFAYEV, A note on maximal commuta-
tors and commutators of maximal functions, J. Math. Soc. Japan. 67, 2 (2015), 581-593.

[3] A. ALMEIDA,J.J. HASANOV, S. G. SAMKO, Maximal and potential operators in variable exponent
Morrey spaces, Georgian Math. J. 15, 2 (2008), 195-208.

[4] J. ALVAREZ AND C. PEREZ, Estimates with A« weights for various singular integral operators, Boll.
Un. Mat. Ital, A (7) 8, 1 (1994), 123-133.

[5] V.BURENKOV, A. GOGATISHVILI, V. S. GULIYEV, R. MUSTAFAYEV, Boundedness of the fractional
maximal operator in local Morrey-type spaces, Complex Var. Elliptic Equ. 55, 8-10 (2010), 739-758.

[6] V.I. BURENKOV, H. V. GULIYEV, Necessary and sufficient conditions for boundedness of the maxi-
mal operator in the local Morrey-type spaces, Studia Math. 163, 2 (2004), 157-176.

[71 V.I1. BURENKOV, V. S. GULIYEV, A. SERBETCI AND T. V. TARARYKOVA, Necessary and sufficient
conditions for the boundedness of genuine singular integral operators in local Morrey-type spaces,
Dokl. Akad. Nauk 422, 1 (2008), 11-14.

[8] A.P. CALDERON, Commutators of singular integral operators, Proc. Natl. Acad. Sci. USA 53 (1965),
1092-1099.

[9] A.P. CALDERON, Cauchy integrals on Lipschitz curves and related operators, Proc. Natl. Acad. Sci.
USA 74, 4 (1977), 1324-1327.

[10] R. COIFMAN, R. ROCHBERG, G. WEISS, Factorization theorems for Hardy spaces in several vari-
ables, Ann. of Math. 103, 2 (1976), 611-635.

[11] F. CHIARENZA, M. FRASCA, P. LONGO, W>P -solvability of Dirichlet problem for nondivergence
elliptic equations with VMO coefficients, Trans. Amer. Math. Soc. 336 (1993), 841-853.

[12] Y. CHEN, Regularity of solutions to elliptic equations with VMO coefficients, Acta Math. Sin. (Engl.
Ser.) 20 (2004), 1103-1118.

[13] D. CrUZ-URIBE, A. FIORENZA, AND C. J. NEUGEBAUER, The maximal function on variable L,
spaces, Ann. Acad. Sci. Fenn. Math. 28 (2003), 223-238.

[14] D. CRUZ-URIBE, A. FIORENZA, J. M. MARTELL, C. PEREZ, The boundedness of classical opera-
tors on variable LP spaces, Ann. Acad. Sci. Fenn. Math. 31 (2006), 239-264.

© ey, Zagreb

Paper MIA-21-04


http://dx.doi.org/10.7153/mia-2018-21-04

42

[15]
[16]
[17]
[18]
[19]

[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]

[33]

[34]
[35]
[36]
[37]
[38]
[39]

[40]

V. S. GULIYEV, J. J. HASANOV AND X. A. BADALOV

D. CrUZ-URIBE, A. FIORENZA, Variable Lebesgue spaces: Foundations and harmonic analysis,
Birkhauser/Springer, 2013. MR 3026953.

F. CHIARENZA, M. FRASCA, Morrey spaces and Hardy-Littlewood maximal function, Rend. Math.
7 (1987), 273-279.

L. DIENING, Maximal functions on generalized Lebesgue spaces LP®) | Math. Inequal. Appl. 7, 2
(2004), 245-253.

L. DIENING, P. HARJULEHTO, HASTO, AND M. RUZICKA, Lebesgue and Sobolev spaces with vari-
able exponents, Springer-Verlag, Lecture Notes in Mathematics, vol. 2017, Berlin, 2011.

L. DIENING AND M. RUZICKA, Calderén-Zygmund operators on generalized Lebesgue spaces )
and problems related to fluid dynamics, J. Reine Angew. Math. 563 (2003), 197-220.

L. DIENING, P. HASTO AND A. NEKVINDA, Open problems in variable exponent Lebesgue and
Sobolev spaces, “Function Spaces, Differential Operators and Nonlinear Analysis”, Proceedings of
the Conference held in Milovy, Bohemian-Moravian Uplands, May 28 —June 2, 2004, Math. Inst.
Acad. Sci. Czech Republick, Praha, 2005, 38-58.

G. D1 FAZ10 AND M. A. RAGUSA, Commutators and Morrey spaces, Boll. Un. Mat. Ital. A (7) 5, 3
(1991), 323-332.

G. D1 FAZIO AND M. A. RAGUSA, Interior estimates in Morrey spaces for strong solutions to nondi-
vergence form equations with discontinuous coefficients, J. Funct. Anal. 112 (1993), 241-256.

D. FAN, S. LU AND D. YANG, Boundedness of operators in Morrey spaces on homogeneous spaces
and its applications, Acta Math. Sinica (N. S.) 14 (1998), 625-634.

J. GARCIA-CUERVA, E. HARBOURE, C. SEGOVIA, J. L. TORREA, Weighted norm inequalities for
commutators of strongly singular integrals, Indiana Univ. Math. J. 40, 4 (1991), 1397-1420.

V. S. GULIYEV, Boundedness of the maximal, potential and singular operators in the generalized
Morrey spaces, J. Inequal. Appl. Art. ID 503948, (2009), 20 pp.

V. S. GULIYEV, Generalized weighted Morrey spaces and higher order commutators of sublinear
operators, Eurasian Math. J. 3, 3 (2012), 33-61.

V. S. GULIYEV, Local generalized Morrey spaces and singular integrals with rough kernel, Azerb. J.
Math. 3, 2 (2013), 79-94.

V. S. GULIYEV, Generalized local Morrey spaces and fractional integral operators with rough kernel,
J. Math. Sci. (N. Y.) 193, 2 (2013), 211-227.

V. S. GULIYEV, J. J. HASANOV, S. G. SAMKO, Boundedness of the maximal, potential and singular
operators in the generalized variable exponent Morrey spaces, Math. Scand. 107, (2010), 285-304.
V. S. GULIYEV, J. J. HASANOV, S. G. SAMKO, Boundedness of the maximal, potential and singu-
lar integral operators in the generalized variable exponent Morrey type spaces .4/P)-00)-0() (Q), 7.
Math. Sci. (N. Y.) 170, 4 (2010), 423-443.

V.S. GULIEV, J. J. HASANOV, S. G. SAMKO, Maximal, potential and singular operators in the local
“complementary” variable exponent Morrey type spaces, J. Math. Anal. Appl. 401, 1 (2013), 72-84.
V. S. GULIEV, S. G. SAMKO, Maximal, potential and singular operators in the generalized variable
exponent Morrey spaces on unbounded sets, J. Math. Sci. (N. Y.) 193, 2 (2013), 228-248.

V. S. GULIYEV, T. KARAMAN, R. CH. MUSTAFAYEV AND A. SERBETCI, Commutators of sub-
linear operators generated by Calderon-Zygmund operator on generalized weighted Morrey spaces,
Czechoslovak Math. J. 64 (139), 2 (2014), 365-386.

S. JANSON, Mean oscillation and commutators of singular integral operators, Ark. Mat. 16 (1978),
263-270.

P. HASTO, Local-to-global results in variable exponent spaces, Math. Res. Lett. 16, 2 (2009), 263—
278.

P. HASTO, L. DIENING, Muckenhoupt weights in variable exponent spaces, preprint,
http://www.helsinki.fi/pharjule/varsob/publications.shtml.

J. J. HASANOV, Hardy-Littlewood-Stein-Weiss inequality in the variable exponent Morrey spaces,
Proc. Inst. Math. Mech. Natl. Acad. Sci. Azerb. 39 (2013), 47-62.

J. J. HASANOV, Hardy-Littlewood-Stein-Weiss Inequality in the generalized Morrey spaces with vari-
able exponent, Caspian Journal of Applied Mathematics, Ecology and Economics 2, 1 (2014), 38-59.
K.-P. HoO, Vector-valued singular integral operators on Morrey type spaces and variable Triebel-
Lizorkin-Morrey spaces, Ann. Acad. Sci. Fenn. Math. 37 (2012), 375-406.

K.-P. Ho, Vector-valued operators with singular kernel and Triebel-Lizorkin-block spaces with vari-
able exponents, Kyoto J. Math. 56 (2016), 97-124.



[41]

[42]

[43]

[44]

[45]
[46]

[47]

[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]

[59]
[60]

[61]

[62]
[63]

[64]

MAXIMAL AND SINGULAR INTEGRAL OPERATORS 43

KwoK-PUN Ho, Singular integral operators, John-Nirenberg inequalities and Tribel-Lizorkin type
spaces on weighted Lebesgue spaces with variable exponents, Revista De La Union Matematica Ar-
gentina 57, 1 (2016), 85-101.

T. KARAMAN, V. S. GULIYEV AND A. SERBETCI, Boundedness of sublinear operators generated
by Calderon-Zygmund operators on generalized weighted Morrey spaces, An. Stiint. Univ. Al. I. Cuza
Tasi. Mat. (N. S.) 60, 1 (2014), 227-244.

A. KARLOVICH AND A. LERNER, Commutators of singular integrals on generalized LP spaces with
variable exponent, Publ. Mat. 49, 1 (2005), 111-125.

V. KOKILASHVILL, On a progress in the theory of integral operators in weighted Banach function
spaces, “Function Spaces, Differential Operators and Nonlinear Analysis”, Proceedings of the Con-
ference held in Milovy, Bohemian-Moravian Uplands, May 28 —June 2, 2004, Math. Inst. Acad. Sci.
Czech Republick, Praha, 2005, 152-175.

V. KOKILASHVILI AND A. MESKHI, Boundedness of maximal and singular operators in Morrey
spaces with variable exponent, Arm. J. Math. (Electronic) 1, (1) (2008), 18-28.

V. KOKILASHVILI AND S. SAMKO, Singular integrals in weighted Lebesgue spaces with variable
exponent, Georgian Math. J. 10, (1) (2003), 145-156.

V. KOKILASHVILIAND S. SAMKO, Weighted boundedness of the maximal, singular and potential op-
erators in variable exponent spaces, Analytic Methods of Analysis and Differential Equations, Cam-
bridge Scientific Publishers, Eds.: A. A. Kilbas and S. V.Rogosin, 139-164, 2008.

Y. KOMORI AND S. SHIRAL, Weighted Morrey spaces and a singular integral operator, Math. Nachr.
282, 2 (2009), 219-231.

0. KOVACIK AND J. RAKOSNIK, On spaces LPY) and W*P®)  Czechoslovak Math. J. 41 (116), 4
(1991), 592-618.

T. S. KOPALIANL, Infimal convolution and Muckenhoupt A,y condition in variable LP spaces, Arch.
Math. 89, 2 (2007), 185-192.

K. KURATA, S. NISHIGAKI AND S. SUGANO, Boundedness of integral operators on generalized
Morrey spaces and its application to Schrodinger operators, Proc. AMS 128, 4 (1999), 1125-1134.
D. L1, G. Hu, X. SHI, Weighted norm inequalities for the maximal commutators of singular integral
operators, J. Math. Anal. Appl. 319, 2 (2006), 509-521.

C. B. MORREY, On the solutions of quasi-linear elliptic partial differential equations, Trans. Amer.
Math. Soc. 43 (1938), 126-166.

T. MIZUHARA, Boundedness of some classical operators on generalized Morrey spaces, Harmonic
Analysis (S. Igari, Editor), ICM 90 Satellite Proceedings, Springer-Verlag, Tokyo (1991), 183-189.
Y. MIZUTA AND T. SHIMOMURA, Sobolev embeddings for Riesz potentials of functions in Morrey
spaces of variable exponent, J. Math. Japan 60 (2008), 583-602.

Y. M1ZUTA AND T. SHIMOMURA, Weighted Morrey spaces of variable exponent and Riesz potentials,
Math. Nachr. 288, 8-9 (2015), 984-1002.

E. NAKAL Hardy-Littlewood maximal operator, singular integral operators and Riesz potentials on
generalized Morrey spaces, Math. Nachr. 166 (1994), 95-103.

E. NAKAI, Generalized fractional integrals on generalized Morrey spaces, Math. Nachr. 287 (2014),
339-351.

J. PEETRE, On the theory of fp‘;t spaces, J. Funct. Anal. 4 (1969), 71-87.

S. SAMKO, On a progress in the theory of Lebesgue spaces with variable exponent: maximal and
singular operators, Integral Transform. Spec. Funct. 16, 5-6 (2005), 461-482.

S. G. SAMKO, Differentiation and integration of variable order and the spaces LP™Y) | Proceed. of
Intern. Conference “Operator Theory and Complex and Hypercomplex Analysis”, 12—17 December
1994, Mexico City, Mexico, Contemp. Math. 212 (1998), 203-219.

Y. SAWANO, D. HAKIM, H. GUNAWAN, Non-smooth atomic decomposition for generalized Orlicz-
Morrey spaces, Math. Nachr. 288 (2015), 1741-1775.

I. 1. SHARAPUDINOV, The topology of the space P! ([0,1]), Mat. Zametki 26, 3-4 (1979), 613—
632.

PU ZHANG, JIANGLONG WU, Commutators of the fractional maximal function on variable exponent
Lebesgue spaces, Czechoslovak Math. J. 64 (139), 1 (2014), 183-197.

Mathematical Inequalities & Applications

v.ele-math.com Mathematical Inequalities & Applications
mia@ele-math.com

e-math.com

e-math.com



