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In this research work, we prove some generalized results involving some special func-
tions. We work on Gamma, Beta, Psi functions, hyper-geometric series and asymptotic ex-
pansion beside Bateman G(x)—function and it’s generalization along with some applications
for our main results. This research work consists of three chapters.

In first chapter, we give the brief introduction and historical information about Gamma
function and it’s functional equations. We present general definitions for Euler’s definition
for Gamma function, Euler-Mascheroni constant y, Bernoulli polynomials, Bernoulli num-
bers, asymptotic expansion and hypergeometric functions. Also, we define Beta and Psi
functions and discuss some characteristic for them. Then, we give a literature review about
Bateman’s G—function, and it’s properties and inequalities. Then, we discuss some exam-
ples of inequalities for Gamma and Beta functions.

In chapter two, we prove that the Bateman’s G—function satisfies the double inequality
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