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Abstract

This thesis presents some new results on integral expressions for series of func-
tions of hypergeometric and Bessel types. Also there are derived two–sided in-
equalities of some hypergeometric functions, which are related with their integral
representations.

In the first part of the thesis are defined some special functions, mathematical
methods, and results which we use in prooving our own. Some of them are Gamma
function, Gauss hypergeometric function 2F1 and generalized hypergeometric func-
tion pFq. There are also Fox-Wright generalized hypergeometric function pΨq and
the Struve function Hν(z).
Bessel differential equation is also described, and that is one of the crucial mathe-
matical tools that we use.
Mathieu (a, λ)– and Dirichlet series are defined too, because they are useful for de-
riving most of integral representations. In that purpose, we also use condensed form
of Euler–Maclaurin summation formula and fractional analysis, which are described
in the introduction.

In the middle part of the thesis, i.e. in Chapter 3, 4 and 5 we work on integral
representations of functional series with members containing Bessel functions of the
first kind, which are divided into three types: Neumann series, which are discussed
in Chapter 3, Kapteyn series, which are described in Chapter 4, and Schlömilch
series, which are observed in Chapter 5.

In the last chapter of this thesis, we obtain a functional series of hypergeometric
types. There, we also derive an integral representations of hypergeometric functions,
such as extended general Hurwitz–Lerch Zeta function and extended Hurwitz–Lerch
Zeta function, and also the two-sided inequalities for the mentioned functions.
At the end of this chapter, new incomplete generalized Hurwitz–Lerch Zeta functions
and incomplete generalized Gamma functions are defined, and we also investigate
their important properties.
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[1] Á. Baricz, D. Jankov, T.K. Pogány, Integral representations for Neumann-
type series of Bessel functions Iν , Yν and Kν , Proc. Amer. Math. Soc. 140(3)
(2012), 951–960.
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