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ALTERNATIVE CRITERIA FOR THE BOUNDEDNESS OF

VOLTERRA INTEGRAL OPERATORS IN LEBESGUE SPACES

VLADIMIR D. STEPANOV AND ELENA P. USHAKOVA

Abstract. Three different criteria for Lp−Lq boundedness of Volterra integral operator (??) with
locally integrable weight functions w,v and a non-negative kernel k(x,y) satisfying Oinarov’s
condition for each case 1 < p � q < ∞ and 1 < q < p < ∞ are given. Relations between
components of the boundedness constants are described.
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[6] G. H. HARDY, J. E. LITTLEWOOD AND G. PÓLYA, Inequalities, Cambridge University Press, 1934.
[7] L. V. KANTOROVICH AND G. P. AKILOV, Functional Analysis, Pergamon Press, Oxford, 1982.
[8] A. KUFNER AND L. E. PERSSON, Weighted inequalities of Hardy type, World Scientific Publishing

Co, Singapore/New Jersey/London/Hong Kong, 2003.
[9] Q. LAI, Weighted modular inequalities for Hardy type operators, Proc. London Math. Soc., 79

(1999), 649–672.
[10] E. LOMAKINA AND V. D. STEPANOV, On the Hardy-type integral operators in Banach function

spaces, Publ. Mat., 42 (1998), 165–194.
[11] E. LOMAKINA AND V. D. STEPANOV,Asymptotic estimates for approximative and entropy numbers

of the one-weight Riemann-Liouville operator, Siberian Advances in Math, 17 (2007), 1–36.
[12] V. G. MAZYA, Sobolev Spaces, Springer-Verlag, Berlin, 1985. 415 p.
[13] R. OINAROV, Two-sided estimates of the norm of some classes of integral operators, Proc. Steklov

Inst. Math., 204, 3 (1994), 205–214.
[14] L.-E. PERSSON AND V. D. STEPANOV, Weighted integral inequalities with the geometric mean

operator, J. Ineq. Appl., 7, 5 (2002), 727–746.
[15] D. V. PROKHOROV, Weighted Hardy’s inequalities for negative indices, Publ. Mat., 48 (2004), 423–

443.
[16] D. V. PROKHOROV, Hardy inequality with three measures, Proc. Steklov Inst. Math., 255 (2006),

233–245.
[17] D. V. PROKHOROV, Inequalities of Hardy type for a class of integral operators with measures, Anal

Math., 33 (2007), 199–225.

c© � � , Zagreb
Paper MIA-12-73



874 VLADIMIR D. STEPANOV AND ELENA P. USHAKOVA

[18] D. V. PROKHOROV AND V. D. STEPANOV, Weighted estimates of Riemann-Liouville operators and
applications, Proc. Steklov Inst. Math., 243 (2003), 289–312.

[19] G. SINNAMON AND V. D. STEPANOV, The weighted Hardy inequality: new proofs and the case
p = 1 , J. London Math. Soc., 54 (1996), 89–101.

[20] V. D. STEPANOV, Weighted norm inequalities of Hardy type for the class of integral operators, J.
London Math. Soc., 50 (1994), 105–120.

[21] V. D. STEPANOV, On the lower bounds for Schatten - von Neumann norms of certain Volterra
integral operators, J. London Math. Soc., 61 (2000), 905–922.

[22] V. D. STEPANOV AND E. P. USHAKOVA, Weighted estimates for the integral operators with mono-
tone kernels on a half-axis, Siberian Math. J., 45, 6 (2004), 1124–1134.

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


