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Abstract: In this present work our main aim is to obtain integral involving Hyper geometric function of
the series ;F; by employing one of the integral obtained by MacRobert. Main interesting result of this
research paper is that it comes out in the products of the ratio of the Gamma function with Special
Cases.For the application point of view integral comes in terms of Gamma function is very usefulin
engineering Applications. On specializing the parameters, we can easily obtain some new integrals by
rathie and others which are given in Book of Mathai and Saxena.
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1. INTRODUCTION

The definition of the Gauss’s Hypergeometric Series [6] and

b
denoted by 2 F1 {a

z} which can be further written as
c

abz a(a+l)b(b+1) 22 _(a),(b), 2"
1+TE+W§+ ...... _Z; o), P (1.1)

Fora=1&b=c or b=1and a=c, the series (1.1) reduced to the well known geometric
series.and for a=0and b = 0 or both zero, the series becomes unity.If a or b or both are negative
integers , the series becomes polynomial.Also, if we take p = q =1, the generalized
Hypergeometric function reduces to confluentHypergeometeric function [5], given as

/N

1F1[a?b|z]:nzo%ﬁ

The result will be defined with the help of known and interesting result by Macrobert [1].

The aim of this paper is Providing an integral invovingHypergeometric function .few interested

well known results have been obtained as a limiting cases of main result.
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2. RESULT REQUIRED

In our present investigation we use the following intrestring result by Macrobert [1]

jcj)'x“‘l(1—x)ﬁ'1[ax+b(1—x)]_a'ﬂdx= 1 L()I(p) (2.1)

2B T{atf) "
Re(a)>0,Re( f)>0.Provided Re(a)>0,Re(f)>0 and ab
are non zero constants and expression[ax+b(1—x)];

where 0 = x = 1is not zero.

and (a),, = 22N [% ajn [%a+%jn .......... (2.2)

3. MAIN RESULT

In this section we evaluate integral involving confluent hypergeometricfunction

& x*1 (1- BT avn(1-0T¢? £ |2 4abx (1-x) q
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Provided Re(a)>0,Re(f)>0 and Re(2b-2a)>-1.Also a,b are

aabﬁ ]"(a+ﬂ) 3F3 b, a+,8, a+ BT | e

non zero constants and expression[ax+b(1- x):| ;where 0 = x < 1is not zero

4. DERIVATION

Above result (2.1) can be express as follows.We will express the R.H.S.of (2.1) is l.after that we

expressing iFras a  series with  the help of
ca-f 4NaNpNxN(1-x)"
| = Bxed (1x)f Taxeb(x)T¢F 5 2 (2n)
n=0(b)n [ax+b(1-x)[*"'n!
By changing the Summation and order of integration which is
uniformaly convergence in the interval (0,1),we have

dx

0 2n ,nKn
= Zo%n%j&xn+“'](1—x)n+ﬁ'1[ax+b(1—x)]'a_'8_2" dx
n= n .

using MacRobert's[l] result and evauating we get
__ () r(B) 2 (3)n (9)n (B 22"
I (atp)a®s? =0 (b)y (a+p)y o

Now using the result (2.2),we have

_ (@) ¢ (D () (A)n
F(a+,8)aab'3 n=0(b)n [a_'_ﬁj (a"‘ﬂ_'_]j n!
2 n 2 2 )n
Hence we obtain main result
1 ey | Al
T a%ph 7 (a+p) 373 a+ﬁ’ a+pB+1
2 2
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(1.2),we get
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5. SpPeCIAL CASE
Here we will discuss one intrestringnew result as a special case

7
If Wepufa=q0+zandb:qa/n(3. 7), we get

1
f&xa‘](1-x)ﬁ_1|:ax+b(1-x):|_a_’8 1P §”+E 4abx(1-x)2
o |[ax+b(1-x)]
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Nowin (5.1), if we put ¢:%(a+ﬁ), and ¢ = 3, we obtain

1
Loal (i VT arn(1- T4 E Z(a+p+1)| 4abx(1-x) i
Jox* (1-x)" [ax+b(1-x) | 7T Ry | 2 s [axen@n)]
__1 r(a)r(p) ’
= f (et ) 1F1[%(a+ﬁ)|1} ........................... (5.2)
Using Classical Gauss’s theorem, we get
o 4abx(1-x)
J.x“’l(l—x)ﬁfl[awrb(l—x)] F, (a+f+1) ax+b(1—x)]2 dx
B
r@rg (L]
=1 2/ (5.3)
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6. OVERALL CONCLUSIONS
By using the Hyper geometric Function of  F, in known definite integrals obtained by

MacRobert[1] we are getting more interested results in terms of . ,F, , and again some

specializing the parameters, we gets further more interesting results. If we employing the integral
presented in paper, we may evaluate large no. of integrals involving I,G and H-functions,recently
introduced by Rathie[14].

International Journal of Scientific and Innovative Mathematical Research (1JSIMR) Page | 119



An Integral involving Gauss’s Hypergeometric Function of the Series | F,

REFERENCES

[1] MacRobert, T. M., Beta functions formula and integral involving E-function. Math.
Annalen,142,450-452(1961).

[2] AIlLS. On an Interesting Integral Involving Gauss’s Hypergeometric Function, Advances in
Computational Mathematics and its Applications,VVol.1,No.4,Page 244-246(2012).

[3] Ali, S. On a Reducibility of theKampe de Feriet Function, Advances in Computational
Mathematics and its Applications,VVol.1,No.1,Page 24-27(2012).

[4] Pandey, Ujjwal, On an Interesting Double Integral Involving Hypergeometric Function,
Advances in Computational Mathematics and its Applications,Vol.1,No.4,Page 188-
190(2012).

[5] Ali, S. and Usha, B., An Integral Containing Hypergeometric Function, Advances in
Computational Mathematics and its Applications,Vol.2,No.2,Page 263-266(2012).

[6] Rainville, E.D.,SpecialFunctions,TheMac’millan Company, Yew York (1961).

[7] Bateman Harry, Tables of Integral Tranforms, Vol. | & Il, McGraw-Hill (1954).

[8] Sharma M.A., A double integral using Dixon Theorem, Advanceshin Computational
Mathematics and its Applications, vol. 1, No. 2, PP, 136-138 (2012)

[9] Ali, S.A., A Single integral involving Kampe de’ FerietFunction,Advancesb in Mechanical
Engineering and its Applications, vol. 1, No. 1, PP, 9-11 (2012).

[10] Sunil Joshi &RupakshiPandey Mishra, On a Finite Integral Involving Generalized
HypergeometricFunction,Advancesbin Computational Mathematics and its Applications,
vol. 1, No. 3, PP, 322-323 (2012).

[11] Bailey, W.N,.Generalized Hyper geometric Series, Cambridge University Press, Cambridge
(1932).

[12] Sneddon, I.N., The use of integral transforms, Tata Mcgraw —Hill, New Delhi, 1979.

[13] H.M.Srivastava and P.W. Karlson, Multiple Gaussian Hyper geometric Series, Halsted
Press(Ellis Horwood Limited, Chichester), John Wiley and Sons, New York, Chichester,
Brisbane and Toronto, 1985.

[14] Rathie, A.K., A new generalization of generalized Hypergeometric function, Le
Mathematiche, 52(1997),297-310.

AUTHOR’S BIOGRAPHY

Dr.Sunil Joshi is having around 20 years teaching experience in
graduate and post graduate lavel and around 7 vyears research
experience.He has published 9 reserch papers in national and
internatational repute and also authored 9 text books for B.Tech.
Students. Dr. Joshi has life member of Rajasthan GanitaParishad and
his fild of interest is in integral transform,fractionalcalclus and special
function.

Dr. Rupakshi Mishra Pandey was awarded Ph.D by the University
of Rajasthan in the year 2005. She was the Gold Medalist in
M.SC(Mathematics) in the year 2000.She has been teaching
Mathematics to under graduate and PG classes for last 12 years .Her
various Research papers in the field of Special Functions and Integral
Transforms have been published in National and International Journals
.She is presently working as Associate Professor in Department of
Mathematics , Manipal University, Jaipur.

International Journal of Scientific and Innovative Mathematical Research (1JSIMR) Page | 120



