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Abstract: In this article, the authors make use of the Gamma function as well as
the hypergeometric functions in order to investigate and develop five definite inte-
grals involving the elliptic integrals. The numerical approximation of these definite
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results derived in this article are believed to be new and extend and unify those
that are available in the scientific literature.
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1. Introduction
Recently Chaudhary gave a simple solution of some integrals given by Srinivasa

Ramanujan [2]; and Chaudhary et al. studied about definite integrals [5], hyperge
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-ometric functions [3, 4, 6, 7]. On the basis of current research progress, here we are
discussing some definite integrals involving hypergeometric and gamma functions.

Bessel function of first kind of order n is defined as:
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Qureshi et al. derived the following formulas [7]:

4F3

(1
2
,
1

4
,
3

4
,
11

10
; 1, 1,

1

10
;
1

81

)
=

9
√
2

4π
(1.19)

4F3

(1
2
,
1

4
,
3

4
,
43

40
; 1, 1,

3

40
;

1

2401

)
=

49
√
3

27π
(1.20)

4F3

(1
2
,
1

4
,
3

4
,
299

280
; 1, 1,

19

280
;

1

9801

)
=

198
√
11

209π
(1.21)

4F3

(1
2
,
1

4
,
3

4
,
27493

26390
; 1, 1,

1103

26390
;

1

96059601

)
=

9801
√
2

4412π
(1.22)

and

4F3

(1
6
,
1

2
,
5

6
,
558731543

545140134
; 1, 1,

13591409

545140134
;− 1728

(640320)3

)
=

(640320)
3
2

12(13591409)π
(1.23)

Furthermore, generalized hypergeometric function is defined as:
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Meijer G-function is defined in the form of Line integral as [1]:
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2. Main Results
In this section, we establish set of five definite integrals involving hypergeometric

and Gamma functions:
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provided that each member of the assertions (2.1) to (2.5) exists.
Proofs. We prove assertions (2.1) to (2.5), as given below:
We first prove our assertion (2.1) as:∫ ∞
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This completes our demonstration of the first assertion (2.1).
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This completes our demonstration of the first assertion (2.2).
Next, we prove of second assertion (2.3), as:∫ ∞
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This completes our demonstration of the first assertion (2.3).
Next, we prove of second assertion (2.4), as:∫ ∞
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This completes our demonstration of the first assertion (2.4).
Next, we prove assertion (2.5), as:∫ ∞
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This completes our demonstration of the first assertion (2.5).
Hence we completed our proof of Theorem 1.

3. Conclusion
In our present investigation, we have made use of the Gamma function as well

as the hypergeometric and the generalized hypergeometric functions with a view
developing several definite integrals involving the elliptic integrals of the first and
the second kind, respectively. The numerical approximation of these definite in-
tegrals and the corresponding hypergeometric functions are also presented. The
results derived in this article are believed to be new and would extend and unify
those that are available in the scientific literature.

Acknowledgements
This study was funded to M. P. Chaudhary by the National Board of Higher

Mathematics (NBHM) of the Department of Atomic Energy (DAE) of the Govern-
ment of India by its sanction letter (Ref. No. 02011/12/2020 NBHM (R.P.)/R D
II/7867) dated 19 October 2020.

References
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