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SOME VOLTERRA–FREDHOLM TYPE NONLINEAR INEQUALITIES

INVOLVING FOUR ITERATED INFINITE INTEGRAL AND APPLICATION

JITING HUANG AND WU-SHENG WANG

Abstract. In this paper, we establish some four iterated infinite integral inequalities, which in-
cludes a nonconstant term outside the integrals. The upper bound of the embedded unknown
function is estimated explicitly by adopting novel analysis techniques, such as: change of vari-
able, amplification method, differential and integration. The derived result can be applied in the
study of qualitative properties of solutions of infinite integral equations.
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[17] Q. H. MA AND J. PEČARIĆ, Some new explicit bounds for weakly singular integral inequalities with
applications to fractional differential and integral equations, J. Math. Anal. Appl. 341 (2) (2008)
894–905.

[18] J. HENDERSON AND S. HRISTOVA, Nonlinear integral inequalities involving maxima of unknown
scalar functions, Math. Compu. Model. 53 (5–6) (2011) 871–882.

[19] Y. YONG, Nonlinear Gronwall-Bellman type integral inequalities with maxima, Math. Inequ. Appl.
16 (3) (2013) 911–928.

[20] D. BAINOV AND P. SIMEONOV, Integral Inequalities and Applications, Kluwer Academic, Dordrecht,
1992.

[21] B. G. PACHPATTE, Inequalities for Differential and Integral Equations, Academic Press, London,
1998.

[22] W. S. CHEUNG, Some new nonlinear inequalities and applications to boundary value problems, Non-
linear Anal. 64 (2006) 2112–2128.

[23] R. P. AGARWAL, C. S. RYOO, AND Y. H. KIM, New integral inequalities for iterated integrals with
applications, J. Inequ. Appl. 2007 (2007) Article ID 24385.

[24] W. S. WANG, A generalized retarded Gronwall-like inequality in two variables and applications to
BVPBVP, Appl. Math. Comput. 191 (2007) 144–154.

[25] Q. H. MA, Some new nonlinear Volterra–Fredholm-type discrete inequalities and their applications,
J. Comput. Appl. Math. 216 (2008) 451–466.
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