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CERTAIN REDUCTION AND TRANSFORMATION
FORMULAS FOR THE KAMPE DE FERIET FUNCTION

MEDHAT A. RAKHA AND ARJUN K. RATHIE

ABSTRACT. In 2014, Liu and Wang established a large number of inter-
esting reduction, transformation and summation formulas for the Kampé
de Fériet function. Inspired by the work, we aim to find further several
transformation and reduction formulas for the Kampé de Fériet function.
Theses formulas are mainly based on the formulas given by Liu and Wang
[33].

1. Introduction
The familiar and classical Pochhammer symbol (a), is defined as follows
[35]:

(L.1) 1 v =0,

9

(a)yz{ ala+1)---(a+n-1), v=neN,

I(a+v)
I(a) ~

and I'(a) is the well-knowns Gamma function whose Euler’s integral is defined
by [44]:

(1.2) I'(z) = /000 e """ dt, (Re(z) > 0).

In terms of Pochhammer’s symbol, we define the generalized hypergeometric
function , F;, for complex parameters and argument as follows [1,2,5,43,44,46]
by

ay, ..., Qp oo(al) (a> xk
(1.3) F cox | = Mk NTPIRE T
o bi, ..., by /;J(bl)k"'(bq)k k!
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when p = ¢ then this series converges for |x| < oo, but when ¢ = p — 1
convergence occurs when |z| < 1. However, when only one of the numerator
parameters a; is a negative integer or zero, then the series always converges
since it is simply a polynomial in = of degree —a;. For detailed account of ,Fj,
including its properties, we refer standard text [1,2,5,43,44,46].

It is interesting to mention here that for the hypergeometric function o F, we
have, four classical summation theorems namely Gauss, Gauss second, Kummer
and Bailey and for generalized hypergeometric function s F», we have four clas-
sical summation theorems namely Watson, Dixon, Whipple and Saalschiitz.
These theorems have wide applications. During 1992-2011, the above men-
tioned classical summation theorems have been generalized in the most general
form by several researchers. For this, we refer some of the interesting research
papers by Rakha and Rathie [37], Kim, et al. [27] and Lavoie, et al. [30-32].

It is not out of place to mention here that the vast popularity and im-
mense usefulness of the hypergeometric function oF), generalized hypergeo-
metric function ,F, and confluent hypergeometric function ; 3 in one variable
have inspired and stimulated a number of researchers to discover and study
hypergeometric functions in two and more variables.

A serious and very significant study of the function in two variables was initi-
ated by Appell [4] who discovered the so-called four functions namely Fi, Fy, F3
and Fj which, in literature, popularly known as the Appell’s functions which
are natural generalization of the Gaussian hypergemetric function. The conflu-
ence forms of the Appell’s functions were studied by Humbert [22]. A complete
literature of the above mentioned Appell functions and their confluent forms
is available in the standard text of Erdélyi et al. [20] and also in [3,4]. Later
on, the four Appell’s functions and their confluent forms were generalized by
Kampé de Fériet [24], who introduced a more general function in two variables.
The notation defined by Kampé de Fériet for his double hypergeometric func-
tions was subsequently abbreviated by Burchanall and Chaundy [6,7]. In this
paper, however, we shall recall the definition of a more general double hyper-
geometric function (than the one defined by Kampé de Fériet) in a slightly
modified notation suggested by Srivastava and Panda [47].

So, for this, let (hg) denote the sequence of H parameters (hy,ha,...,hpy)
and for n € Ny, define the Pochhammer symbol

((hg))n = (h1)n - (hE)n,

with the convention that when n = 0, the product is interpreted as unity.
With this, we define the generalized Kampé de Fériet function in the following
manner:

(he): (aa); (bp)
(1.4) FH5 " ! 7 ‘x, Y
(96): (cc); (dp)
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= hH a4))m((bB))nz™y"
ZZ ( ¢))m((dp))nmin!

m=0n=0

For more details about this function (including its convergence conditions), we
refer research paper [45].

For the Kampé de Fériet function, there are lots of transformation formulas
available in the literature. Early works can be found in the following research
papers [8,9,19,21,23,25,29,34,38-40,42,49,50]

Moreover, researchers [10-18, 26, 33, 36, 41, 48] made further research and
obtained many interesting and useful results in recent years.

In addition, the well known Beta function B(a,b) is defined by the first
integral and known to be evaluated as the second one in the following manner:

(1.5) B(a,b) { Jo *71(1 = )71dt, ;(Re(a) > 0,Re(b) > 0)

b _
F((lzig)), i(a,be C\Zy).

Krattenthaler and Rao [28] made a systematic use of so-called Beta integral
method, a method of establishing new hypergeometric identities in one and two
variables from the old ones by mainly using the Beta integral in (1.5) based on
the MATHEMATICA package HYP, to illustrate several interesting identities
for the hypergeometric function and the Kampé de Fériet functions of two
variables.

The paper is organized as follows. In Section 3, we establish twenty one
reduction formulas for the Kampé de Fériet function. In Section 4, we establish
twenty one transformation formulas and finally in Section 5, we further obtain
twenty reduction formulas with the help of the results given in Sections 3 and
4.

The results established in this paper are simple, interesting, easily estab-
lished and may be potentially useful. It hoped that these results will be a
definite contribution in the theory of hypergeometric function in two variables.

2. Results required

In our present investigation, we shall require the following results due to Liu
and Wang [33].

(2.1) Fllfol;ol s, | =(1—2)7
6 : ] -
« € B—¢€7

(2 2) F11::01;’12 L, T
B ) Y +6
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(2.17)
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(2.20)
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o € 5*67’)’a1+%7
(2.21)  Fios jx, @
B: ) 57%’7
a, B—e€ 6—7—1, §—7+2
= (1-2)™ 4Fy .

ﬁa 61 V= d +1
3. Reduction formulas for the Kampé de Fériet function

In this section, the following twenty one interesting reduction formulas have
been established.

a,A: € [—¢
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O[,)\I € 5*67%1+%’Y
(3.21) Fiols ;1,1

a, B—e€ d—v—1, Od—~v+2 A

B, & ~A—=0+1 l—p+a+A

Proof. The derivation of the reduction formulas (3.1) to (3.21) are quite straight
forward. We shall establish only one of them, say, for example, (3.2) and rest
can be proven on a similar fashion.

In order to establish the result (3.2), we proceed as follows. Multiply both
sides of the equation (2.2) by *~!(1 — z)»~*~! and integrating with respect
to « between the interval [0, 1], we have

1 a6 B-ey
(3.22) / N1 -2 AR sx, x| do
0 B = v+B
1 B—€ v+0—«
= / x)‘_l(l — Jc)“_)‘_o‘_ﬁ'ﬂ_1 oI ;x| dx.
0 Y+8

Now, let us donate the left-hand side of (3.22) by I; and expressing the Kampé
de Fériet function by its definition, changing the order of integration and sum-
mation, which is easily seen to be justified due to the uniform convergence of
the series involved in the process, we have

Z Z m+n - E) (7)% /1 x/\+m+n71(1 _ m),uf)\fldx.
m+n 7 + ﬁ)nm'n' 0

m=0 n=0

Evaluating the beta integral we have after some algebra

I - ,u A) Z Z m+n N mgn (€)m (B — )n('y)n

B)man (i) mn(y + B)nm!n!

m=0 n=0
Summing up the series with the help of the definition of Kampé de Fériet
function, we have

a, A € [ —Fk,
(3.23) In = WF%EJE ! 1,1
Bopw: = v+p
Now, denoting the right-hand side of (3.22) by I, expressing oF) as a series
and proceeding the same as above and after a little simplification, we have
I2 _ F(/\)F(M+ 6 - —€— )‘) i (6 B €)n(7 +ﬁ — a)n()‘)n )
Fp+B-—a—€  Z(y+PBnlp+B—a—enn!
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Summing up the series, we have

WL+ B-a—c=X) B ytB-o A X
312 5
Tlp+pf-a=e VB B

(3.24) I, =

Finally, substituting the values of (3.23) and (3.24) in (3.22), we arrive at the
desired reduction formula (3.2). This completes the proof of (3.2). O
4. Transformation formulas for the Kampé de Fériet function

In this section, we shall establish the following twenty interesting transfor-
mation formulas for the Kampé de Fériet function.

_Oé,)\Z € 6_677
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Ao a,3(8-7)
= Foi 1,1
- s 1+%(’7+B)71_ﬂ+)‘
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Proof. The derivation of the reduction formulas (4.1) to (4.20) are quite straight
forward. We shall establish only one of them, say, for example, (4.1) and rest
can be proven on a similar fashion.

In order to establish the result (4.1), we proceed as follows. In equation (2.2),

at+e—f3
if we replace (1 — x)?~%7¢ to 1F0[ D }, then it takes the following

form:
a: 6 f-ey
(4.21) Flioit jx, T
B = y+B
ate—f f—e v+B-a
=1Fp oz | ofh ;o

- Y+ 6
Now, multiply both sides of (4.21) by #*~1(1 — 2)#~*~! and integrating with
respect to = between the interval [0, 1], we have
1 a6 B-eq
(4.22) / N1 — )P AR sx, x| dr
0 B: = A+8
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1 a—i—e—ﬂ
= / 21— 2)P M R Do
0

ﬁ_ev ’7+6_05
X9 Fy ;x| de.

v+8

Now, if I1 be the left-hand side of (4.22), then for evaluating this integral, we
get the equation (3.23). Further, if I be the right-hand side of (4.22), then

1 Oerefﬂ
I = / A1 — 2P R ;x
0

6763 ’Y+5*O¢
X 2F1 ;X dzx.
Y+ 8

Expressing both 1 Fy and o F; functions as a series, change the order of integra-
tion and summation, we have after some calculation

1
D I (B
m=0n=0 e

Evaluating the beta-integral and using the identity

I'(a+n)

= T

we have, after some algebra

_ F( S m+n B)m(ﬁ - )n('}/ +8 - a)n
R TR Y% G+ P |

Summing up the series with the help of the definition of Kampé de Fériet
function, we have

_ At ate—f; B-ev+B-a
(4.23) I, = F()\);‘((M)MFI{:&;f ;1,01
K TR v+ B

Finally, equating the equations (3.23) and (4.23), we arrive at the desired trans-
formation formula (4.1). This completes the proof of (4.1). O

In exactly the same manner, other results can be established.
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5. Further reduction formulas for the Kampé de Fériet function

In this section, we shall establish the following twenty further reduction

formulas for the Kampé de Fériet function.

A ate—f; B-ey+p—c
(G51) Fof 1,1
I ] ’7"’_6
- - A
D@t A—a—e=y 776 aFIme A
Pp=NE(p+p5—a—e¢ N+ B, u+B—a—c
At ate—f; B-el+3
(5 2) ‘F‘llz:Ol,’l2 ’ 1a 1
I ) %B
- 1+3 A
DT+ 8—a—e—)) F[ﬂ & 1tah .
342 ’

T TN+ B—a—e 18wt B—a—e

a+6_6; B_€7l+%ﬁ7%(ﬁ_a)

A
(53) F‘II::()l;;Z3 i1l
2 B %ﬁ71+%(a+6)
DR+ pa e )
(- T+ f—a—e)
ﬁ_ea 1+%ﬂ7 %(B_a)v A
X 4F3 ) 1
38 1+3(B+a), ptph-a—c
A oate—f; B-e3(8-a)
T —; 1+%(O¢+ﬁ)
/3_67 %(ﬁ-(!), A ]
;1.

_TWru+f-a—e-N
T(u—AT(u+p—a—e *7

ate=f f-el+3,3(8-a-1)
;1,1

1+3@+8). n+p-a—c

|

A

(55)  Fiob
e —; %ﬂ,%(a+ﬁ+3)
_ P+ B—-—a—c—AX)
C(p=MNL(p+B—a—e¢)
8 — ¢, 1—|—%B,

X 4F3
18, 3(a+pB+3), p+B-a—c

2
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)‘: Ol+€—ﬁ; 6—0[,5—6,5—’7
(56) F‘llz:()l;;i;,3 ;17 1

I = B,

_ Tl (ptB-—a—e=N)
Plp=MN(p+B—a—¢)

B—a, B—e,

6 —1, A
S| .
67 67 H+ﬁ—0é—€

A ate—f;

X 4F3

;1
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1
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CT@C—a=-x | P76 et A
Tl — (i —a) 202 1
(b =M(p—a) B, 1—p+a+A
A B—ea+vy,a+d
(5.9) Eﬁ?{ ;L1]
- o Bia+y+41—p+ A
B

— €, a4+, o+ 9, A
= 4F3 S O I
Ba a+’y+67 1_M+)‘
Ao B—eatyl+ia+y)
(5.10) Fohl 11
o Bxla+y),l—p+A
P (p—a—A)

-~ D(p =N (p— )

B—e a+-9, 1+é(oz+7), A
X 4F3 ; 1

B, ia+7v), l—p+a+A




(513) 1:101::11;;{;3 ;17 1

CERTAIN REDUCTION AND TRANSFORMATION FORMULAS 491

At oy B-ea+y,1+i(a+9),3a ]
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(5.16)
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{Ai o a, 1+ 58,38 —7) ]
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Proof. The derivation of the reduction formulas (5.1) to (5.20) are quite straight
forward. In order to establish the reduction formula (5.1), we observe that the
left-hand side of the results (3.2) and (4.1) are the same, so equating the results
(3.2) and (4.1), we immediately get the reduction formula (5.1).

In exactly the same manner, on equating the results (3.3) to (3.21) to the
respectively results (4.2) to (4.20), we arrive at the reduction formulas (5.2) to
(5.20). O

6. Concluding remark

In this paper, we have established a large number of reduction and transfor-
mation formulas for the Kampé de Fériet. The results are achieved with the
help of the results recently obtained by Liu and Wang.

It is believed that the results established in this paper may be useful in the
area of applied mathematics, engineering and mathematical physics.

Acknowledgment. The authors are grateful to the referee for carefully read-
ing the manuscript and pointing out certain corrections.

References

[1] M. Abramowitz and I. A. Stegun, Handbook of mathematical functions with formulas,
graphs, and mathematical tables, National Bureau of Standards Applied Mathematics
Series, 55, For sale by the Superintendent of Documents, U.S. Government Printing
Office, Washington, DC, 1964.

[2] G. E. Andrews, R. Askey, and R. Roy, Special Functions, Encyclopedia of Mathematics
and its Applications, 71, Cambridge University Press, Cambridge, 1999. https://doi.
org/10.1017/CB09781107325937

[3] P. Appell, Sur les fonctions hypérgéometriques de plusieurs variables, Gauthier-Villars,
Paris, 1925.

[4] P. Appell and J. Kampé de Fériet, Fonctions hypergéométriques et hypersphériques:
polynomes d’Hermite, Gauthier-Villars, Paris, 1926.

[5] W. N. Bailey, Generalized hypergeometric series, Cambridge Tracts in Mathematics and
Mathematical Physics, No. 32, Stechert-Hafner, Inc., New York, 1964.

[6] J. L. Burchnall and T. W. Chaundy, Ezpansions of Appell’s double hypergeometric
functions, Quart. J. Math. Oxford Ser. 11 (1940), 249-270. https://doi.org/10.1093/
gmath/os-11.1.249

(7] J. L. Burchnall and T. W. Chaundy, Ezpansions of Appell’s double hypergeometric
functions. II, Quart. J. Math. Oxford Ser. 12 (1941), 112-128. https://doi.org/10.
1093/gmath/o0s-12.1.112

[8] R. G. Buschman and H. M. Srivastava, Series identities and reducibility of Kampé
de Fériet functions, Math. Proc. Cambridge Philos. Soc. 91 (1982), no. 3, 435—440.
https://doi.org/10.1017/50305004100059478

[9] L. Carlitz, Summation of a double hypergeometric series, Matematiche (Catania) 22
(1967), 138-142.

[10] W.-C. C. Chan, K. Chen, C. Chyan, and H. M. Srivastava, Some multiple hypergeometric
transformations and associated reduction formulas, J. Math. Anal. Appl. 294 (2004),
no. 2, 418-437. https://doi.org/10.1016/j. jmaa.2004.02.008

[11] K.-Y. Chen and H. M. Srivastava, Series identities and associated families of generating
functions, J. Math. Anal. Appl. 311 (2005), no. 2, 582-599. https://doi.org/10.1016/
j.jmaa.2005.03.030


https://doi.org/10.1017/CBO9781107325937
https://doi.org/10.1017/CBO9781107325937
https://doi.org/10.1093/qmath/os-11.1.249
https://doi.org/10.1093/qmath/os-11.1.249
https://doi.org/10.1093/qmath/os-12.1.112
https://doi.org/10.1093/qmath/os-12.1.112
https://doi.org/10.1017/S0305004100059478
https://doi.org/10.1016/j.jmaa.2004.02.008
https://doi.org/10.1016/j.jmaa.2005.03.030
https://doi.org/10.1016/j.jmaa.2005.03.030

494

(12]
(13]
(14]
(15]

(16]

(17]

(18]

(19]
20]
21]
[22]
23]
(24]
(25]
(26]

27]

(28]

29]
(30]

(31]

(32]

M. A. RAKHA AND A. K. RATHIE

J. Choi and A. K. Rathie, On the reducibility of Kampé de Fériet function, Honam
Math. J. 36 (2014), no. 2, 345-355. https://doi.org/10.5831/HMJ.2014.36.2.345

J. Choi and A. K. Rathie, General summation formulas for the Kampé de Fériet func-
tion, Montes Taures J. Pure Appl. Math. 1 (2019), no. 1, 107-128.

J. Choi and A. K. Rathie, Further summation formulas for the Kampé de Fériet func-
tion, arxiv:1912.10441.

J. Choi and A. K. Rathie, Reducibility of Kampé de Fériet function, Appl. Math. Sci.
9 (2015), no. 85, 4219-4232.

J. Choi and A. K. Rathie, Reducibility of certain Kampé de Fériet function with an
application to generating relations for products of two Laguerre polynomials, Filomat
30 (2016), no. 7, 2059-2066. https://doi.org/10.2298/FIL1607059C

J. Choi, A. K. Rathie, and H. M. Srivastava, Certain hypergeometric identities deducible
by using the beta integral method, Bull. Korean Math. Soc. 50 (2013), no. 5, 1673-1681.
https://doi.org/10.4134/BKMS.2013.50.5.1673

D. Cvijovié¢ and A. R. Miller, A reduction formula for the Kampé de Fériet function,
Appl. Math. Lett. 23 (2010), no. 7, 769-771. https://doi.org/10.1016/j.aml.2010.
03.006

V. L. Deshpande, Some infinite summation formulae involving Kampé de Fériet func-
tion, Defence Sci. J. 21 (1971), 125-130.

A. Erdélyi, W. Magnus, F. Oberhettinger, and F. G. Tricomi, Higher transcendental
functions. Vol. I, McGraw-Hill Book Company, Inc., New York, 1953.

H. Exton, On the reducibility of the Kampé de Fériet function, J. Comput. Appl. Math.
83 (1997), no. 1, 119-121. https://doi.org/10.1016/S0377-0427(97)86597-1

P. Humbert, The confluent hypergeometric functions of two variables, Proc. Royal Soc.
of Edinburgh 41 (1922), 73-96.

R. N. Jain, Sum of a double hypergeometric series, Matematiche (Catania) 21 (1966),
300-301.

J. Kampé de Fériet, Les fonctions hypergéométriques drdre supérieura deux variables,
CR Acad. Sci. Paris 173 (1921), 401-404.

P. W. Karlsson, Some reduction formulae for double power series and Kampé de Fériet
functions, Nederl. Akad. Wetensch. Indag. Math. 46 (1984), no. 1, 31-36.

Y. S. Kim, On certain reducibility of Kampé de Fériet function, Honam Math. J. 31
(2009), no. 2, 167-176. https://doi.org/10.5831/HMJ.2009.31.2.167

Y. S. Kim, M. A. Rakha, and A. K. Rathie, Ezxtensions of certain classical sum-
mation theorems for the series 2F1, 3Fa2, and 4F3 with applications in Ramanu-
jan’s summations, Int. J. Math. Math. Sci. 2010 (2000), Art. ID 309503, 26 pp.
https://doi.org/10.1155/2010/309503

C. Krattenthaler and K. Srinivasa Rao, Automatic generation of hypergeometric identi-
ties by the beta integral method, J. Comput. Appl. Math. 160 (2003), no. 1-2, 159-173.
https://doi.org/10.1016/50377-0427(03)00629-0

E. D. Krupnikov, A register of computer-oriented reduction identities for the Kampé de
Fériet function, Novosibirsk, Russia, 1996.

J.-L. Lavoie, F. Grondin, and A. K. Rathie, Generalizations of Watson’s theorem on the
sum of a 3F>, Indian J. Math. 34 (1992), no. 1, 23-32.

J.-L. Lavoie, F. Grondin, and A. K. Rathie, Generalizations of Whipple’s theorem on
the sum of a 3F2, J. Comput. Appl. Math. 72 (1996), no. 2, 293-300. https://doi.
org/10.1016/0377-0427 (95) 00279-0

J.-L. Lavoie, F. Grondin, A. K. Rathie, and K. Arora, Generalizations of Dizon’s theorem
on the sum of a 3F2, Math. Comp. 62 (1994), no. 205, 267-276. https://doi.org/10.
2307/2153407


https://doi.org/10.5831/HMJ.2014.36.2.345
https://doi.org/10.2298/FIL1607059C
https://doi.org/10.4134/BKMS.2013.50.5.1673
https://doi.org/10.1016/j.aml.2010.03.006
https://doi.org/10.1016/j.aml.2010.03.006
https://doi.org/10.1016/S0377-0427(97)86597-1
https://doi.org/10.5831/HMJ.2009.31.2.167
https://doi.org/10.1155/2010/309503
https://doi.org/10.1016/S0377-0427(03)00629-0
https://doi.org/10.1016/0377-0427(95)00279-0
https://doi.org/10.1016/0377-0427(95)00279-0
https://doi.org/10.2307/2153407
https://doi.org/10.2307/2153407

CERTAIN REDUCTION AND TRANSFORMATION FORMULAS 495

[33] H. Liu and W. Wang, Transformation and summation formulae for Kampé de Fériet

series, J. Math. Anal. Appl. 409 (2014), no. 1, 100-110. https://doi.org/10.1016/j.
jmaa.2013.06.068

[34] F. M. Ragab, Ezpansions of Kampé de Feriet’s double hypergeometric function of higher

order, J. Reine Angew. Math. 212 (1963), 113-119. https://doi.org/10.1515/crll.
1963.212.113

[35] E. D. Rainville, Special Functions, The Macmillan Company, New York, (1960),

Reprinted by Chelsea Publishing Company, New York, (1971).

[36] M. A. Rakha, M. M. Awad, and A. K. Rathie, On a reducibility of the Kampé de Fériet

function, Math. Methods Appl. Sci. 38 (2015), no. 12, 2600-2605. https://doi.org/
10.1002/mma . 3245

[37] M. A. Rakha and A. K. Rathie, Generalizations of classical summation theorems for

the series oF1 and 3F> with applications, Integral Transforms Spec. Funct. 22 (2011),
no. 11, 823-840. https://doi.org/10.1080/10652469.2010.549487

[38] S. Saran, Reducibility of generalised Kampe de Feriet function, Ganita 31 (1980), no. 1-

2, 89-98.

[39] O. Shanker and S. Saran, Reducibility of Kampé de Fériet function, Ganita 21 (1970),

no. 1, 9-16.

[40] B. L. Sharma, Sum of a double series, Proc. Amer. Math. Soc. 52 (1975), 136-138.

https://doi.org/10.2307/2040117

[41] R. P. Singal, Transformation formulae for the modified Kampé de Fériet function, Math.

Student 40A (1972), 327-330.

[42] S. N. Singh and S. P. Singh, Transformation of Kampé de Fériet function, Indian J.

Pure Appl. Math. 13 (1982), no. 10, 1163-1166.

[43] L. J. Slater, Generalized Hypergeometric Functions, Cambridge University Press, Cam-

bridge, 1966.

[44] H. M. Srivastava and J. Choi, Zeta and g-Zeta functions and associated series and inte-

grals, Elsevier, Inc., Amsterdam, 2012. https://doi.org/10.1016/B978-0-12-385218-
2.00001-3

[45] H. M. Srivastava and M. C. Daoust, A note on the convergence of Kampé de Fériet’s

double hypergeometric series, Math. Nachr. 53 (1972), 151-159. https://doi.org/10.
1002/mana. 19720530114

[46] H. M. Srivastava and P. W. Karlsson, Multiple Gaussian hypergeometric series, Ellis

Horwood Series: Mathematics and its Applications, Ellis Horwood Ltd., Chichester,
1985.

[47] H. M. Srivastava and R. Panda, An integral representation for the product of two Jacobi

(48]

(49]

[(50]

polynomials, J. London Math. Soc. (2) 12 (1975/76), no. 4, 419-425. https://doi.org/
10.1112/j1ms/s2-12.4.419

R. Vidunas, Specialization of Appell’s functions to univariate hypergeometric functions,
J. Math. Anal. Appl. 355 (2009), no. 1, 145-163. https://doi.org/10.1016/j. jmaa.
2009.01.047

A. D. Wadhwa, A theorem on Kampé de Fériet function, Math. Education 4 (1970),
A137-A139.

A. D. Wadhwa, Fourier series for Kampé de Fériet function, Defence Sci. J. 21 (1971),
179-186.

MEDHAT A. RAKHA

DEPARTMENT OF MATHEMATICS

FACULTY OF SCIENCE

SUEZ CANAL UNIVERSITY

EL-SHEIK ZAYED 41522, ISMAILIA - EGYPT

Email address: medhat_rakha@science.suez.edu.eg


https://doi.org/10.1016/j.jmaa.2013.06.068
https://doi.org/10.1016/j.jmaa.2013.06.068
https://doi.org/10.1515/crll.1963.212.113
https://doi.org/10.1515/crll.1963.212.113
https://doi.org/10.1002/mma.3245
https://doi.org/10.1002/mma.3245
https://doi.org/10.1080/10652469.2010.549487
https://doi.org/10.2307/2040117
https://doi.org/10.1016/B978-0-12-385218-2.00001-3
https://doi.org/10.1016/B978-0-12-385218-2.00001-3
https://doi.org/10.1002/mana.19720530114
https://doi.org/10.1002/mana.19720530114
https://doi.org/10.1112/jlms/s2-12.4.419
https://doi.org/10.1112/jlms/s2-12.4.419
https://doi.org/10.1016/j.jmaa.2009.01.047
https://doi.org/10.1016/j.jmaa.2009.01.047

496 M. A. RAKHA AND A. K. RATHIE

ARJUN K. RATHIE

DEPARTMENT OF MATHEMATICS

VEDANT COLLEGE OF ENGINEERING & TECHNOLOGY
RAJASTHAN TECHNICAL UNIVERSITY

TuLsi, JAKHMUND, BUNDI-323021, RAJASTHAN STATE, INDIA
Email address: arjunkumarrathie@gmail.com



