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DIFFERENCE OF DIFFERENTIATION COMPOSITION
OPERATORS FROM THE BESOV SPACE B! TO
BLOCH-TYPE SPACES AND LITTLE BLOCH-TYPE SPACES
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Abstract. We characterize bounded and compact differences of differentiation composition op-
erators from the Besov space B! to Bloch-type spaces utilizing the difference of the values of
derivatives of the conformal automorphisms of the unit disk at the respective symbols of the
these operators. We also derive asymptotic estimates for the operator norms, providing signif-
icant insights into their behavior. In addition we characterize boundedness and compactness of
CyD" —CyD" from the minimal M&bius invariant space B! to little Bloch-type spaces. Our
characterization relies on the analysis of the derivatives of conformal automorphisms of D, re-
vealing intricate relationships between conformal automorphisms of I and differentiation com-
position operators between these spaces.

Mathematics subject classification (2020): 47B33, 46B01, 30E20.
Keywords and phrases: Differentiation composition operator, Besov space, weighted Bloch space,

little weighted Bloch space, conformal automorphism.

[1]
[2]
[3]
[4]

[5]
[6]

[7]
[8]
[9]
[10]
[11]
[12]

[13]

REFERENCES

R. F. ALLEN, K. C. HELLER AND M. A. PONS, Compact differences of composition operators on
weighted Dirichlet spaces, Cent. Eur. J. Math. 12 (7) (2014), 1040-1051.

J. ARAZY AND S. D. FISHER, The uniqueness of the Dirichlet space among Mobius-invariant Hilbert
spaces, lllinois J. Math. 29 (1985), 449-462.

J. ARAZY, S. D. FISHER AND J. PEETRE, Mobius-invariant function spaces, J. Reine Angew. Math.
363 (1985), 110-145.

0. BLASCO, Composition operators on the minimal space invariant under Mobius transformations,
Complex and harmonic analysis, 157-166, DEStech Publ. Inc., Lancaster, PA, 2007.

B. BOE, Interpolation sequences for Besov spaces, J. Functional Analysis 192 (2002), 319-341.

J. BONET, M. LINDSTROM AND E. WOLE, Differences of composition operators between weighted
Banach spaces of holomorphic functions, J. Austral. Math. Soc. 84 (1) (2008), 9-20.

S. M. BUCKLEY AND D. VUKOTIC, Univalent interpolation in Besov spaces and superposition into
Bergman spaces, Potential Analysis 29 (2008), 1-16.

B. R. CHOE, K. CHOI, H. KOO AND 1. PARK, Compact difference of composition operators on the
Hardy spaces, Trans. Amer. Math. Soc. Series B 9 (2022), 733-756.

B. R. CHOE, H. KOO AND 1. PARK, Compact differences of composition operators on the Bergman
spaces over the ball, Pot. Anal. 40 (2014), 81-102.

F. COLONNA AND S. L1, Weighted composition operators from the Besov spaces into the Bloch spaces,
Bull. Malays. Math. Sci. Soc. (2), 36 (2013), 1027-1039.

F. COLONNA AND S. L1, Weighted composition operators from Minimal Mobius invariant space into
the Bloch space, Mediterr. J. Math., doi:10.1007/s00009-012-0182-8.

C. C. COWEN AND B. D. MACCLUER, Composition operators on spaces of analytic functions, CRC
Press, Boca Raton, New York, 1995.

J. J. DONAIRE, D. GRIELA AND D. VUKOTIC, On univalent functions in some Mobius invariant
spaces, J. Reine Angew. Math. 553 (2002), 43-72.

© ey, , Zagreb

Paper IMI-20-15


http://dx.doi.org/10.7153/jmi-2026-20-15
doi:10.1007/s00009-012-0182-8

228

[14]
[15]
[16]
[17]
[18]

[19]

[20]
[21]
[22]
[23]

[24]

[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]
[33]
[34]
[35]
[36]

[37]

[38]

R. A. HIBSCHWEILER, M. SHARMA AND A. K. SHARMA

R. A. HIBSCHWEILER AND T. H. MACGREGOR, Fractional Cauchy Transforms, Chapman and
Hill/CRC, 2006.

F. HOLLAND AND D. WALSH, Growth estimates of functions in the Besov spaces Ap, Proc. Roy.
Trish. Acad. Sect. A 88 (1988), 1-18.

T. HOSOKAWA, K. IZUCHI AND S. OHNO, Topological structure of the space of weighted composition
operators on H” , Integral Equations Operator Theory 53 (2005), 509-526.

T. HOSOKAWA AND S. OHNO, Differences of composition operators on the Bloch spaces, J. Operator
Theory 57 (2007), 229-242.

S. L1 AND S. STEVIC, Generalized weighted composition operators from o -Bloch spaces into
weighted-type spaces, J. Inequal. Appl. Vol. 2015, Article No. 265, (2015), 12 pp.

S. L1 AND S. STEVIC, Weighted differentiation composition operators from the logarithmic Bloch
space to the weighted-type space, An. Stiint. Univ. “Ovidius” Constanta Ser. Mat. 24 (3) (2016), 223—
240.

M. LINDSTROM, D. NORRBO AND S. STEVIC, On compactness of operators from Banach spaces of
holomorphic functions to Banach spaces, J. Math. Inequal. 18 (3) (2024), 1153-1158.

B. MACCLUER, S. OHNO AND R. ZHAO, Topological structure of the space of composition operators
on H”, Integr. Eq. Oper. Theory 40 (4) (2001), 481-494.

K. MADIGAN AND A. MATHESON, Compact composition operators on the Bloch space, Trans. Amer.
Math. Soc. 347 (1995), 2679-2687.

J. MOORHOUSE, Compact differences of composition operators, J. Funct. Anal. 219 (1) (2005), 70—
92.

J. MOORHOUSE AND C. TOEWS, Differences of composition operators, Contemporary Mathematics,
Trends in Banach Spaces and Operator Theory, Proceedings of the Memphis Conference, (2001),
207-214.

P. J. NIEMINEN, Compact Differences of Composition Operators on Bloch and Lipschitz Spaces,
Computational Methods and Function Theory 7 (2) (2007), 325-344.

P. J. NIEMINEN AND E. SAKSMAN, On compactness of the difference of composition operators, J.
Math. Anal. Appl. 298 (2004), 501-522.

E. SAUKKO, Difference of composition operators between standard weighted Bergman spaces, J.
Math. Anal. Appl. 381 (2011), 789-798.

E. SAUKKO, An application of atomic decomposition in Bergman spaces to the study of differences of
composition operators, J. Funct. Anal. 262 (2012), 3872-3890.

A. K. SHARMA AND R. KRISHAN, Difference of composition operators from the space of Cauchy
integral transforms to the Dirichlet space, Complex Anal. Oper. Theory 10 (2016), 141-152.

A. K. SHARMA, R. KRISHAN AND E. SUBHADARSINI, Difference of composition operators from the
space of Cauchy integral transforms to Bloch-type spaces, Integ. Trans. Special Functions 28 (2017),
145-155.

M. SHARMA AND A. K. SHARMA, On order bounded difference of weighted composition operators
between Hardy spaces, Complex Anal. Oper. Theory 13 (2019), 2191-2201.

A. K. SHARMA AND S. UEKI, Essential norm of difference of composition operators from analytic
Besov spaces to Bloch type spaces, Comput. Methods Funct. Theory 22 (4) (2022), 683-697.

S. STEVIC, Weighted differentiation composition operators from mixed-norm spaces to weighted-type
spaces, Appl. Math. Comput. 211 (2009), 222-233.

S. STEVIC, Essential norm of differences of weighted composition operators between weighted-type
spaces on the unit ball, Appl. Math. Comput. 217 (2010), 1811-1824.

S. STEVIC, Weighted iterated radial composition operators between some spaces of holomorphic
Sfunctions on the unit ball, Abstr. Appl. Anal. Vol. 2010, Article ID 801264, (2010), 14 pp.

S. STEVIC, Essential norm of some extensions of the generalized composition operators between kih
weighted-type spaces, J. Inequal. Appl. Vol. 2017, Article No. 220, (2017), 13 pp.

S. STEVIC AND Z. J. JIANG, Compaciness of the differences of weighted composition operators from
weighted Bergman spaces to weighted-type spaces on the unit ball, Taiwanese J. Math. 15 (6) (2011),
2647-2665.

S. STEVIC AND Z. J. JIANG, Weighted iterated radial composition operators from weighted Bergman-
Orlicz spaces to weighted-type spaces on the unit ball, Math. Methods Appl. Sci. 44 (11) (2021),
8684-8696.



[39]

[40]
[41]

[42]
[43]

[44]
[45]

[46]
[47]

DIFFERENCE OF DIFFERENTIATION COMPOSITION OPERATORS 229

S. STEVIC AND E. WOLF, Differences of composition operators between weighted-type spaces of
holomorphic functions on the unit ball of CV , Applied Mathematics and Computation 215 (5) (2009),
1752-1760.

M. TJANI, Compact composition operators on Besov spaces, Trans. Amer. Math. Soc. 355 (2003),
4683-4698.

D. VUKOTIC, A sharp estimate for Ab, functions in C", Proc. Amer. Math. Soc. 117 (3) (1993),
753-756.

E. WOLF, Compact differences of composition operators, J. Austral. Math. Soc. 77 (2008), 161-165.

X.D. YANG AND L. H. KHOI, Compact differences of composition operators on Bergman spaces in
the ball, J. Austral. Math. Soc. 89 (2010), 407-418.

X. ZHU, Generalized weighted composition operators on weighted Bergman spaces, Numer. Func.
Anal. Opt. 30 (7-8) (2009), 881-893.

X. ZHU, Generalized weighted composition operators from H® to the logarithmic Bloch spaces,
Filomat 30 (14) (2016), 3867-3874.

K. Znu, Operator Theory in Function Spaces, Marcel Dekker 139, New York, 1990.

K. ZHU, Analytic Besov spaces, J. Math. Anal. Appl. 157 (1991), 318-336.

Journal of Mathematical Inequalities

v.ele-math.com

jmi@

Journal of Mathematical Inequalities

ele-math.com .ele-math.com

@ele-math.com



