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Abstract

This paper will be dealing with some supplementary results related
to Hyder Series. We will also be looking at a functional version of
Hyder Series.

1 Introduction

Hyder Series|[?]as introduced in my First paper is a special type of multiple
infinite series.In this paper we will be looking at some extra results and some
special cases related to it. The Hyder series is defined as
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Before proceeding to the proof of theorem 1 we’ll be proving Some Im-
portant Lemma’s related to it.
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proof of the 2nd Equation
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here aa—(ak) =k(k—1)(k—2)...(k — (m —1))a"™.
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the term k(k — 1)(k — 2)...(k — (m — 1) can be expanded in terms of stirling
numbers of first kind .i.e
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On substituting Equation (4) in Equation (3) we'll get
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Proof of Theorem 1

Proof. As per the definition of Hyder Series we can write
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The integral can be solved by using Differentiation under Integral Sign[l] in
Equation 1 i.e
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when a is —, n =q¢+1 ,x = u and m as m — 1 we can rewrite the integral as
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where ((q) is the zeta function|[’]
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1.1 A Functional type version of Hyder Series
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Here f;(k) is the desired functions . If the function is f;(k) is being repeated
n times. ie fi(k) = fa(k) = ... = fu(k) = f(k). Then it can be denoted as

Hq({f(k)}r(n)§ {pi}?:ﬁ ﬁ)

1.2 Some Harmonic Sums of Hyder Series Type

In this section we’ll be looking at some unique combination of Harmonic
sums related to Hyder functional Series Type.

1.2.1 Notations

When we include the Harmonic Number[7] in to Hyder Series, for example
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Since the Sum is Convergent we can interchange the order of Integral and
Sum . Therefore
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The above harmonic sum can be evaluated by making use of the Generating

Function i.e
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The Integral has been evaluated in Lemma 2. Therefore the final result
becomes
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Example 2. For a =2 and m = 3 we have
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On applying the Integral Limits in I, we’ll get
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As we can see that the underlined Integral has already been proved in
Lemma 3 therefore our final result becomes
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Example 3. For a = 2 in Theorem 3 we have the result as
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in the book of Almost impossible Integral[3] and Series page 3.
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The remaining three integrals can be easily evaluated by elementary method.
therefore the final result becomes
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integral value the final result is
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Example 4. For a = 2 in Theorem 3 we have
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2 Conclusion

This is the second paper related to Hyder Series. In this paper we came
to see the Functional Type version of Hyder Series,here the function that
was introduced was a sequential type function of Harmonic Series and We
derived some special results related to it. The Functional Type version can be
experimented with different special functions and can give out some unique
results. I hope there might be some intresting results related to this series
which is still yet to be discovered.
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