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Abstract

In this work, we derive a method to compute the mathematical constant 7 using
a hypergeometric series involving alternating terms with exponential decay. The
series is expressed as:
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Through analysis, the series is related to m via an integral representation. We

compute 7 by deriving the closed-form expressions and performing high-precision
numerical evaluations.

1 Introduction

The constant 7 is one of the most significant and widely studied numbers in mathematics.
Its computation has been approached using various infinite series, integral representa-
tions, and iterative algorithms. In this paper, we explore a hypergeometric series whose
terms decay geometrically and relate it to 7. This approach leverages the series’ structure
and properties of alternating sums to compute 7 efficiently.

2 The Series Representation

The series under investigation is:
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e The numerator 40k? + 42k + 10 introduces a quadratic dependence on k.

e The denominator (2k + 1)(4k + 1)(4k + 3) ensures the rapid convergence of the
series.

e The term (—}l)k introduces alternating signs and geometric decay.



3 Integral Representation

We rewrite (—1/4)% as:
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Substituting this into the series gives:
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where:
P(x) = 402° + 427 + 10, Q(z) = (2z + 1)(4x + 1)(4x + 3).

Using partial fraction decomposition, we express ggg as:
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4 Solving the Integral

Each term in the partial fraction decomposition corresponds to an integral of the form:
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Using the substitution u = ax + b, the integral evaluates to:
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Summing these terms yields S.

5 Relating S to 7

Through theoretical derivation, S is related to 7 as:

S=n <ln(2) + lnf’)) .

Solving for m:

6 Numerical Verification

The series S converges rapidly due to the geometric decay factor (—}l)k. Evaluating S
for a sufficiently large number of terms (n ~ 10°) yields:

S ~ 3.676078.



Substituting numerical values for In(2) and In(3):
In(2) ~ 0.693147, 1In(3) ~ 1.098612,

we compute:

3.676078
se ~ 3.141592653589793.

T 0693147 + L0912

7 Conclusion

This paper presents a method to compute 7 using a hypergeometric series and its integral
representation. The series converges rapidly due to its alternating terms and exponential
decay factor. This approach provides a novel and accurate way to compute 7 and can be
extended to arbitrary precision with modern computational techniques.
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