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CHARACTERIZATION OF THE RESTRICTED TYPE SPACES R(X)

JAVIER SORIA AND PEDRO TRADACETE

Abstract. We study functorial properties of the spaces R(X) , which have been recently intro-

duced as a central tool in the analysis of the Hardy operator minus the identity on decreasing

functions. In particular, we provide conditions on a minimal Lorentz space Λϕ so that the equa-

tion R(X) = Λϕ has a solution within the category of rearrangement invariant (r.i.) spaces.

Moreover, we show that if R(X) = Λϕ , then we can always take X to be the minimal r.i. Banach

range space for the Hardy operator defined in Λϕ .
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[5] M. J. CARRO AND J. MARTÍN, A useful estimate for the decreasing rearrangement of the sum of

functions, Q. J. Math. 55 (2004), no. 1, 41–45.

[6] M. J. CARRO, L. PICK, J. SORIA, AND V. STEPANOV, On embeddings between classical Lorentz

spaces, Math. Ineq. Appl. 4 (2001), 397–428.

[7] O. DELGADO AND J. SORIA, Optimal domain for the Hardy operator, J. Funct. Anal. 244 (2007), no.

1, 119–133.

[8] D. E. EDMUNDS, R. KERMAN, AND L. PICK, Optimal Sobolev imbeddings involving rearrangement-

invariant quasinorms, J. Funct. Anal. 170 (2000), no. 2, 307–355.

[9] N. J. KALTON, N. T. PECK, AND J. W. ROBERTS, An F -Space Sampler, London Math. Soc. Lecture

Notes 89, Cambridge University Press, 1984.

[10] S. G. KREIN, YU. I. PETUNIN, AND E. M. SEMENOV, Interpolation of Linear Operators, Amer.

Math. Soc., 1982.

[11] N. Y. KRUGLYAK, L. MALIGRANDA, AND L. E. PERSSON, A Carlson type inequality with blocks

and interpolation, Studia Math. 104 (1993), no. 2, 161–180.

[12] A. NEKVINDA AND L. PICK, Optimal estimates for the Hardy averaging operator, Math. Nachr. 283

(2010), no. 2, 262–271.

[13] A. NEKVINDA AND L. PICK, Duals of optimal spaces for the Hardy averaging operator, Z. Anal.

Anwend. 30 (2011), 435–456.
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