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ABSTRACT

Elliptic-type integrals have their importance and potential in certain problems in radiation physics and nuclear technology [4,5,7,10,15,17,22,23]. A
number of earlier works on the subject contains several interesting unifications and generalizations of some significant families of elliptic-type
integrals. The present paper is intended to obtain certain new theorems on generating functions. The results obtained in this paper are of manifold
generality and basic in nature. Beside deriving various known and new elliptic-type integrals and their generalizations these theorems can be used to
evaluate various Euler-type integrals involving a number of generating functions.
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1. Introduction.

Qj(k):/o (1 — k2 cos) 7240, (1.1)

where j = 0,1,2,---and 0 < k < 1 was studied by Epstein-Hubbell [12], for the first time. Due to its occurrence in a
number of physical problems [4,5,13, 15, 22, 23, 28], in the form of single and multiple integrals, several authors
notably Kalla [16, 17] and Kalla et al. [18], Kalla and Al-Saqabi [19], Kalla et al. [20], Salman [25], Saxena et al. [28]
and Srivastava and Bromberg [36], have investigated various interesting unifications (and generalizations) of the
elliptic-type integrals (1.1). Some of the important generalizations of elliptic-type integral (1.1) are as
follows:

Kalla [16, 17] introduced the generalization of the form:

Ry (k; a,7) = / Pt OB 0 g, (1.2)

0 (1 — k2 cosf)r+z
1
where 0 < k < 1, Re(y) > Re(a) > 0, Re(u) > —3

Results for this generalization are also derived by Glasser and Kalla [14].

Al-Saqgabi [1] defined and studied the generalization given by the integral

™ 2m Ty 2V
Bu(kvmav) :/ oo (9)87’n (9)d9> (13)

0 (1—k2cosf)nts
1
where 0 <k <1m e Ny, pu € C,Re(u) > —5

Asymptotic expansion of (1.3) has recently been discussed by Matera et al. [24]. The integral

_ [Texp (asin?(0/2))
Av(a k) = /0 (1 — k2 cos 9)“+% dé, (1.4)

where 0 < k£ < 1, o,v € R ; presents another generalization of (1), given by Siddigi [33].
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Srivastava and Siddiqi [35] have given an interesting unification and extension of the families of elliptic- type integrals
in the following form:

T o— ) - _)\
A&féf)(p; k):/ cos? 1(9/2)<§Ln2[3 L(0/2) [1—psin2 <g)] a6, (1.5)

0 (1 — k2 cos Q)12

where 0 < k < 1, Re(a) > 0, Re(B) > 0,\, u € C,|p| < 1.

Kalla and Tuan [21] generalized Eq. (1.5) by means of the following integral and also obtained its asymptotic expansion

T og2e—1 in28—1 -
AE\O"W?Z(p, 0; k) = /0 o (6/2)sin (6/2) {1 — psin® <z)] {1 + dcos? <g>] dé, (1.6)

(1 — k2 cos@)r+z
where 0 <k <1, Re(a) > 0,Re() > 0,\, u,y € C and either |p|,|0] <1 or p (or 6) € C whenever A =m or
v = —m, m € Ny, respectively.

Al-Zamel et al. [2] discussed a generalized family of elliptic-type integrals in the form:

(o, 8) _ a,8) _ " 2a—1 Q ;. 2B—1 Q - 1.2 ~Y
Z(,y) (k)—Zm,_“,%)(kl, ,kn)_/o CoS (2)3272 (2> H(l k5 cos@) de,

Jj=1
= B(a B)ﬁu_kﬁ)—wF(") Bivg, - -+ B 2k% 2k,
= B = ¥ D YY1, » Yns ) k% — 17 ) k% 1 ) (17)
where Re(a) > 0,Re(8) > 0,]k;| <1;v;, € C(j=1,--- ,n)7F,()") is the Lauricella hypergeometric function of n

variables [34].

Saxena and Kalla [29] have studied a family of elliptic- type integrals of the form :

T -2 —0;
Qle:h) (pr, -+ 5 k) — 201 (0 . 251 Q 1 1 — o2 sin2 Q ’
(014 som2;8,) P17 5 Pn—2,03 )= . cos g ) st 5 H pisme {5
Jj=1

-
[1 + dcos? (g)} [1 — k2 cos 0]*“*%d9, (1.8)

9k?
L |
k2—1’}< :

In the recent paper, Saxena and Pathan [26] investigated an extension of Eq.(1.8) in the form :

a, 4 . [0 ) a o\ ) o\ "7
ngf}-,am,y;ﬁ,...,m)(l)h"' s Pmy O3 AL, An) = /0 cos?@1 (2> sin?#1 <2) H [1 — pZsin? <2)}
' i=1

.
[”56052 @] [0 =X coso) ™ de, (1.9)

J=1

o

where Re(oz) > O,Re(ﬂ) > 010—](17 - 17 7n_2)7f)/7p’ € C’ maﬂt{|p]|, m

)
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2
22

2
A2 -1

where min(Re(a), Re(B)) > 0;|A;| < 1;04,7,7; € C; max { |pil, 13

2

} <1 with

In a recent paper [9], we have proposed and investigated a new family of unified and generalized elliptic-type integrals:

(71:1,,771,]:1,,71)

~(a,8 A (a,
QLD ((pr), (03 ky) = 7 o (pryee e o pns 81, O, Ky) =

4 0 0 0 A
2a—1 (Y - 28-1 (Y 1 a2 (Y ) 2 (Y
/0 cos (2) sin (2> 11 [ + pi Sin <2> + 6; cos (2>}

1=

1- k’JZ cos 0]~ de, (1.10)

} <1 with

which includes most of the known generalized and unified families of elliptic type integrals (including those discussed
in (1.1) through (1.9)). For more details also see [17 ,27, 26, 1, 2, 24]. Upon a closer examination of the above equation.

(1.10), it can be seen that the family of elliptic-type integral Q&"ff}((m), (0:); k;) can be put in to the following form
involving Euler-type integral:

<
I
—

s

2
2k
2

k21

i — pi
1+6;

where min(Re(a), Re(8)) > 0;1k;| < 1; N, 75 € C; max {|pi, ],

(i=1,--- ,N;j=1,---,M).

M N
O g (1 N B1, Ok k) = [[ - kDT T+ 67
j=1 i=1
1 M 2&)/{2 ~7i N (5_ )w -
AL —w) T |1- J ] (TP dw,
fromor i ()] hp- (58]

A two-variables generating function F(xz,t) possess a formal power series representation in #, can be written in the
following form

Fz,t) =Y Cpfal2)t", (1.12)
n=0

where each member of generalized set { f,,(2)},~ is independant of .

Special functions have been around for centuries. No one can imagine mathematics without Gaussian and confluent
hypergeometric function, associated Legendre and Laguerre polynomials, Bessel functions and many more. The most
well known application areas are in physics, engineering, chemistry, computer science and statistics. On several
occasions, the solution of enumeration problems involving combinatorial objects requires knowledge from special
function theory. Earlier the emphasis was on special functions satisfying linear differential equations, but this has now
been extended to difference equations, partial differential equations, non linear differential equations and fractional
differential equations[7,10].

The multivariable Aleph-function is an extension of the multivariable I-function recently defined by C.K. Sharma and
Ahmad [31], itself is a generalization of the multivariable H-function defined by Srivastava and Panda [37,38]. The
multivariable Aleph-function is defined by means of the multiple contour integral :
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O,nimy,ny, My, Ny

We have : N('Zl’ o ’Zr) - PisqisTi Rip,(1),0,1) T, (1) s R 550, () 58, () 3T () s R

r 1) a1 .
(agsaf - o)) e ag)ml,m] .
........................... [T (b]’l7 /6]7, ) A _]’L )m+1 Qz] .

(1) _(1) (GO INEY) .
(e, 75 amal: [T’m(Cﬂ<1>’7ﬂ<1>)n1+1 Pt vl [(C§T))77](T))17nr] [Tt ( gz()r)=73(:()r>)n +1 p(”]

)y 50 L ) A i gt
[(d577), 65 )1 s i (d0) 5 65500 ) o 41, q<1>] 7[(d§, ))755, N ], 7 <d§z<)r>’5§z()"‘))m 1]
&) [0k (R déy - dgn (1.13)
L k=1

with w = v —1

W, 6) = [j= T —a; + 22—1 O‘gk)fk) (1.14)
SR Ty Tlagi — Sh_ alW ) TI9 DL — by + 35, BV &)

and Qk(ék) = 0

(1.15)
k k k
2 i =1 [Tim H]Z(Tsz-'—l MO d( ()k) + ;i()mfk) H?il:z)k+1 F(C‘S'i()k) - ')’;Z-()k)gk)]

For more details, see Ayant [3]. The condition for absolute convergence of multiple Mellin-Barnes type contour can be
obtained by extension of the corresponding conditions for multivariable H-function given by as :

1
largzi| < §A§k)7r , Wwhere

n Di qi ng Dix)
k k k k
KO 3 oo 3 ol 33 —r 3 o,
j=1 j=n+1 j=1 J=1 Jj=nr+1
q,(k)
Zé”—m S oW >0 k=1, =1 RO =1 BB g
j=mp+1

The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.
We may establish the the asymptotic expansion in the following convenient form :

N(z1, 5 2r) = 0([2]|*, -+, |2|*) ,maz( |21, -+, |2 ) = 0
(21,5 2) = O( |20, - 2| )  min( |z, - |2 ) = 00
where k= 1,--- ,r: o = min[Re(dS” /6], j =1, ,my and
B = max[Re((l") — 1)/, j =1, ,my (1.17)

For convenience, we will use the following notations in this paper.
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V =my,ny;- - smpe,ny (1.18)

1
W= p,, g0, Tin; RY o Doy, qumr, Ty ; R (1.19)

1 T 1 T 1 1
A= {(ajv O‘g‘ )7 T 7a§' ))1,11}7 {Tz(a]’m agi)v T 7a§'i))n+1,pi} : {(Cg ),7]( ))1,n1}7

COINE))

) . (A ) (r) . )
T'L(l) (C,L(l) ,772(1) )n1+1,pl(1)7 e 7{(C] 77‘] )1,71/7"})7-1'("‘) (CJ,L(T)7’YJ,L(T))’VL,-‘FLPZ(T) (120)

1 T
B = {Ti(bji; 651)7 T ﬁ§i))m+17Qi }7 {(dgl)a 63(‘1))1,7711 }7 Ti(1) (dgi:()l) ) 5(:()1) )m1+1,qi(1) T

Vi

17585 1, by i (d7005080 Vo 1 (1.21)

]Z<T) ) jz(T’)

2. Main formulae

In this section we derive two new theorems and their corollaries on generating functions associated with multivariable N
-function and the families of elliptic-type integrals. These theorem and corollaries can be used to establish various
known and new elliptic-type integrals. Some of the significant applications of the results derived in this section are
discussed in the section 3. We have the general formula

Theorem 1

1 [e'e]
/ W1 — W) T R, tw (1 — w)“]Ng;’fgﬂ:R:W : " | dw =T(y — a)z Chnfn()t" (v — @) un
0 ; ) .

n=0

Z§1 (1‘04_7”7;517"' 7ET)aA

O,n+1:V . .
Npi+11qi+117—i;R:W 2.1)

2ér | (y —nn —pn;&a,--- &), B

Provided that

Re(y —a) > 0,Re(n) > 0,Re(pn) >0,& >0fori=1,---,r

Re(a) + Zfi  Juin  Re (5&)) >0and |argzt*| < §A,(~k)7f k=1, ,7 where A" is given in (1.16).
1 J

Proof

Using the definition of two-variables generating function F'(x,t) in the series form with the help of (1.12), and the
multivariable Aleph-function in Mellin-Barnes contour integral with the help of (1.13) and then interchanging the order
of integration and summation suitably, which is permissible under the conditions stated above. . Collect the powers of w
and (1 — w) and use the formula of Beta-integral. Interpreting the resulting Mellin-Barnes contour integral as an Aleph-
function of r-variables, we arrive at the desired result.

Corollary 1
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] (z1(1—w))& | A
/0 w1 = w) T R, b (1 — w)“]Ng;:ZmR:W dw =T'(«)
(01— w)e | B

o 2| Ay +a—nuwé,-- &), A

n O,n+1:V . .
Z Cotfn (I)t (Fy - a)”"lejﬁl,QHrl,TﬁRZW (2.2)
n=0 :

atr | (ly =g — pmy &1, &), B

Provided that

Re(a) > 0, Re(n) > 0, Re(u) >0,& >0fori=1,---,r

T (4)
. ING
Re(y —a) + E &  Jin Re <ﬁ> > 0 and |argz,§’“| < iAgk)w L k=1,---,7 where Agk) is given in (1.16).
i=1

<jsmy;

J

Corollary 2
(zw(l —w))s | A
1
/ wa_l(l - w)’y—@—lF[x’ twn(l - w)“]N?);I:]Y,Ti;R:W . . dw :F(’7 - O{)
0 . .
(zw(l—w)s | B

o Z§1 (1_a_n77;£17"'757‘)7(1_7_'—05_”“;617'“757‘)7‘4
n o,n+2:V . .
D Cabn(@)" (7 = @)y L0 e 23)
n=0 . .
Zﬁr (1_’7_n77_:l“772£17 a2€7’)7B

Re(n) > 0,Re(n) >0,§ >0fori=1,---,r

) . f) . , : j &k L4 (k)
Re(a) + ;Ez (Juin  Re (5@> > 0,Re(y — ) + ;&  Juin  Re (5(i> > 0and |argz"| < 2Ai T,
1= J 1=

SISmy SIsm; .
J

k=1,---,r where Agk) is given in (1.16).

The proofs of Corollaryl and 2 are similar to that of theorem 1.

Theorem 2
1 M 2 - N Ay
2wk (5/— /)w !
ps—1 1— a—lF tw"(1 — “w - J N l Pl
/Ow (1—w)o ! Fla, tw( w)}ll;[l1 = 11;[11 oo
(z1w)sr | A
N w0 | [w=T@ Y Cufal@)t™(@)um
(er)gr B n,ml,n,/:[]
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M (e TIN—, (Ar) “"ﬁ K 2k? )]m 111[ [(51, pl/)]nu
2
L2, mi! T, ne! ki —1 g L\ 1+

Jj=1

1 N .
Z§ (1 B Zl lml Zl’:lnl/ _nn’glv"' 757‘)714
0,n+1:V . .
Pill,qH»l,Ti;R:W ) ) (24)
zir | (lra— B = S my = S0 = — s €, -+, &), B
where Z = Z
my,n; =0 my,-- ,Mar,01, ,n =0
provided that
oy — pr 2k?
/|, 10w ], N <lforl=1,--- ., M:l'=1,--- N
mam{|Pl |7| l ‘ 1+(5l/ le_l for , , ,

Re(a) > 0,Re(n) > 0,Re(u) > 0,& >0 fori=1,---,r

ovspvs e, € Cs k| < 1

1<j<m;

a? 1
) + Z& min (%) > 0and |argzy'| < §A,('k)7f , k=1,---,7 where A,(;k) is given in (1.16).
.7

Proof

To establish the integral formula (2.4), we first use the series representations for the generating function of two-
variables F(z,t) with the help of (1.12). Further, using contour integral representation for the multivariable Aleph-
function with the help of (1.13) and then interchanging the order of integration and summation suitably, which is
permissible under the conditions stated above. Then use the binomial expansion M —times (is valid)

20k \] " & (M), [ 2wkE T
[1<k12—31>] =2 m;! (k:f—l) (25)

m; =0

and the following binomial expansion N —times (is valid)

N — Ay o'} .,
(51/ - [)l/)w ! o ()‘l’)nl, (6[’ — pl/)w t
1/1;[1 [1 - < 1+ 6l’ >:| N Z nl/! [( 1+ 61/ ):| (26)

ﬂl/:O

Now, collect the powers of w and (1 — w) and use the formula of Beta-integral and interpreting the resulting Mellin-
Barnes contour integral as an Aleph-function of r-variables, we arrive at the desired result (2.4).

3. Applications

In view of the importance and usefulness of the theorems and corollaries discussed in the last section, we mention some
interesting applications, which indicates manifold generality of the results obtained in this article.

(i) Consider the generating function [34]
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Y > x"t"
Flzt)=(1—tz)" = (0)a m (3.1)
n=0

and use the theorem 1, under the state conditions, we obtain the following formulae.

(z1w)s | A
1

/ WL = W)L — (1 — W) NganTRW ' " ldw =T(y — )

0 .qi,Tii R . .
(z,w)* | B

I~ (o) ( ) Z? (lra—mm; &1, -+ ,&), A

(& nxntn Y~ O)un o,n+1:V . .
Z n! a NP:‘,-FL(];,—O—LT,:;R:W (32)
n=0 ' :

Z;E‘T (1_,7_’”’77_/’(’777517 7§T)aB

5 [0 0
when we put w = cos® (5) and cos ) = 2 cos® (5) — 1 the above equation (3.2) gives the following generalization

of the elliptic-type integral

[z cos? (§)]% | A

T a1 (O oy oa-1 (0 : . .
/0 cos®*™! (5) sin® 7207 (§>Ngl‘qun;w _ - | =T -
v cost (§)) | B

75" (la —mnm; &, ,60), A
n(y —
° a)un On+1:V . .
n! Npiljrl,qz'Jrl,Tz';R:W . 3.3)

zer | (Iy —nn—pn; &, &), B

i (o)na™t
n=0

N

0
If we setting w = sin? <—> and using cos = 1 — 2 sin? < ) and  — 0 in (3.2), we have the following formula :

2
.2 0\1&
[zl sin (5)] A
T aa1 [0 a1 [0 . . .
/O sin” 1(5) cos™Y™ 1(§>N2;‘qun;3:w _ | dw=T(y~a)

Z§1 (1-0{;51,--- 757“)714
NO,n+1:V

pi+1,q;+1,7; RRW (34)
ij» (1_7;517"‘ afr),B

It can be seen that the above elliptic-type integral (3.2) also provides generalization to a number of new families of
elliptic-type integrals, which also generalizes known families of elliptic integrals. Also by using the generating
function (3.1) and by the application of the theorem 2, under the stated conditions, we have obtained the following new
family of elliptic-type integrals, which also generalizes known families of elliptic-type integrals.
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/olwﬁ—l(l— w)* L -zt (1 —w ﬁ[ <k22w/_<;21>]”llj_v[ [1_<W>}M

r—1

(zqw)sr | A
0 nin
0,n:V . . " |dw=r(a) Z (@)na"t" (@) un
Pi»qi,Ti e . . |
(s)f | B mmneo
M N ’
e (CIR ()
2
H/ ! Hl’ 1 ! =1 ki —1 =1 1+or
Z§1 (l-ﬁ—zl]\:{lml _Ziyzlnl/ —nn,fh 767‘)714
0,n+1:V . .
mll,qﬁl,n;R:W . . (35

Z?‘T (1-@ - 6 - Zl]\ilml - ZIIYZIDV —nn— pn, ;517 e af’r)7 B

) 0
If we setting w = sin’ <§> and ¢ — 0, we obtain

- N Ay M
cog?> ! 0 sin?P H 1+ w2 (2 J 2 (0 1 —Fk}cosf]™ ™
5 psin® | 3 + dp cos 5 H[ 7 cos 0
0 II

=1 =1

M N 0o
o,n:V . . )
Np:q,j,‘r,,j;R:W dw = F( ) H(l - kQ) H (1 + 5l/))\l Z
) i =1 =1 m,n, =0

oo (5))° | B

M ) [Ty ) ﬁ K 22 )]m ﬁ Kal, —pl,ﬂm,
Hl 1 ml‘ Hl’ 1 nl’ 1{712 -1 et 1+ 5l’

Jj=1

M N
Z§1 (1'/8 - El:1Inl - Zl/zlnl'; 513 e 751‘)? A
O,n+41:V . .
pit+1,¢;+1,7; R:W . . (3.6)

Z?‘T (1_a_5_2l]\ilml _ny:1nl’;£1a'“ 7£T)7B

(ii) Consider the following generating function [34]

F(z,t) = (1 —x1t) 77 (1 — a9t) 772 = Z gor o2 (xy, wo)t" (3.7)
n=0

where
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n

(71,02 Z r n Txryn r (38)

(n—r)
r=
and by the application of the theorem 1 under the state conditions, we obtain

(zqw)&r | A

1

/ WL — W) TN (1 — 2y t) T (1 — aot) 7O Ngl':qKT“R W ‘ " |dw =T'(y - a)
o : :
(zyw)s | B

Z§1 (1_0/_77/775517 557“)"4
0, 1:V . .
> g et (v = R e | . (3.9)
n=0
" 2 | 1y —nn— &, -+, &), B

and by the application of the theorem 2 under the state conditions, we obtain

/01 WP 1 = W) (1 = 2y) 7 (1 — apt) ™ ﬁ [1 - (ki?wszl)] E ﬂ {1 - (WH B

'=1

(zyw)* | A
o0
Nplitmim . |dw=T(e) S g5 (a2t (@)
(z,w) | B n,my,n, =0

1 () T M) ﬁ K 2k? )]m ﬂ [(&—py)}nu
L2, mi! T, ne! ki =1 g L\ T+

Jj=1

1 N .
Z§ (1 ﬁ Zl my — Zl’:lnl’ _nn3§13"' 751”)714
001V ) .
pit:iqﬁl,n;R:W . . (3.10)
Er M N .
Zy. (].—Oé - /5 - Zl:lml - Zl’:1nl' —nn— pn, a§17 ce 357")3 B

(iii) Consider the following generating function

Flzt)=e"=>" H:Lﬂ (3.11)
n=0 '

and by the application of the theorem 1 under the state conditions, we obtain
(zqw)st | A
1
/ wa71(1 _ w)’Y*ozfle—zt[wW(l—w)M] Ng’,anTRW . . dw =T'(y — @)
0 eyl o . .

(z,w)s | B
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I ( ) ( ) Z§1 (1‘04_”7%51"" 7£T)7A
—)" (Y = )pnx"t" o1V . .
Z n! - Np'i“li’lyqi‘i‘ly‘r'i?R:W . . (3.12)

zér | (Iy —nn — pn; &y, &), B

and by the application of the theorem 2 under the state conditions, we obtain

1 M 2 - N Ay
— _ n #] 2Wk (6, _ /)w 1
p—1 1— W) 1 zt{w(1—w)H] | I I | _ l 14
/0 o) l (kz_l)l ! {1 ( L+ov )}
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Remarks

We obtain the similar formulae concerning the multivariable I-function [31], the multivariable H-function [37,38], the
Aleph-function of two variables [30] and the I-function of two variables [32].

If the multivariable Aleph-function reduces to Aleph-function of one variable [39,40], we obtain the recently results of

Chaurasia and Gill [6], this work is a generalization of the results given by Chaurasia and Singh [11] and Chaurasia and
Meghwal [9].

4. Conclusion

In this paper, we have presented a solution of generalized elliptic type integral with multivariable Aleph-function. The
solution has been developed in a compact and elegant form with the help of generating functions, multivariable Aleph
-function is general in nature and includes a number of known and new results as particular cases. This extended elliptic
type integral used to compute the certain problems of radiation physics, nuclear technology and may be utilized in other
branch of mathematics.

References

[1] B.N. Al-Saqabi, A generalization of elliptic-type integral, Hadronic J., 10(1987), 331-337.

[2] A. Al-Zamel, V.K. Tuan and S.L. Kalla, Generalized elliptic-type integrals and asymptotic formulas, Appl. Math.
Comput., 114 (2000), 13-25.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 159



lalitha
Text Box
ISSN: 2231-5373                        http://www.ijmttjournal.org                          Page 159



[3] FY. Ayant, An integral associated with the Aleph-functions of several variables. International Journal of
Mathematics Trends and Technology (IJMTT), 31(3) (2016), 142-154.

[4] M.L. Berger and J.C. Lamkin, Sample calculation of gamma ray penetration into shelters, Contribution of sky shine
and roof contamination, J. Res. N.B.S., 60(1958), 109-116.

[5] J. Bjorkberg and G. Kristensson, Electromagnetic scattering by a perfectly conducting elliptic disk, Canad. J. Phys.,
65(1987), 723-734.

[6] V.B.L. Chaurasia and V. Gill, Generalized Elliptic-type integrals and generating functions with Aleph-function, Gen.
Math. Notes. , 14(1) (2013), 21-34.

[7] V.B.L. Chaurasia and D. Kumar, Solution of the time-fractional Navier-Stokes equation, Gen. Math. Notes, 4(2)
(2011), 49-59.

[8] V.B.L. Chaurasia and R.C. Meghwal, Unified presentation of certain families of elliptic-type integrals related to
Euler integrals and generating functions, Tamkang Journal of Mathematics, 43(4) (2012), 00-00.

[9] V.B.L. Chaurasia and S.C. Pandey, Unified elliptic-type integrals and asymptotic formulas, Demonstratio
Mathematica, 41(3) (2008), 531-541.

[10] V.B.L. Chaurasia and J. Singh, Application of sumudu transform in fractional kinetic equations, Gen. Math. Notes,
2(1) (2011), 86-95.

[11] V.B.L. Chaurasia and Y. Singh, Generalized elliptic-type integrals and generating functions, Demonstratio
Mathematica, 47(1) (2014), 310-323.

[12] L.F. Epstein and J.H. Hubbell, Evaluation of a generalized elliptic-type integral, J. Res. N.B.S., 67(1963), 1-17.

[13] J.D. Evans, J.H. Hubbell and V.D. Evans, Exact series solution to the Epstein-Hubbell generalized elliptic-type
integral using complex variable residue theory, Appl. Math. Comp., 53(1993), 173-189.

[14] M.L. Glasser and S.L. Kalla, Recursion relations for a class of generalized elliptic-type integrals, Rev. Tec. Ing.
Univ. Zulia, 12(1989), 47-50.

[15] J.H. Hubbell, R.L. Bach and R.J. Herbold, Radiation field from a circular disk source, J. Res. N.B.S., 65(1961),
249-264.

[16] S.K. Kalla, Results on generalized elliptic-type integrals, mathematical structure computational mathematics-
mathematical modeling, Sofia: Publ. House, Bulgar. Acad. Sci., 2(1984), 216-219.

[17] S.K. Kalla, The Hubbell rectangular source integral and its generalizations, Radiat. Phys. Chem., 41(1993), 775-
781.

[18] S.L. Kalla and B. Al-Saqabi, On a generalized elliptic-type integral, Rev. Bra. Fis., 16(1986), 145-156.

[19] S.L. Kalla, S. Conde and J.H. Hubbell, Some results on generalized elliptic-type integrals, Appl. Anal., 22(1986),
273-287.

[20] S.L. Kalla, C. Leubner and J.H. Hubbell, Further results on generalized elliptic type integrals, Appl. Anal.,
25(1987), 269-274.

[21] S.L. Kalla and V.K. Tuan, Asymptotic formulas for generalized elliptic-type integrals, Comput. Math. Appl.,
32(1996), 49-55.

[22] E.L. Kaplan, Multiple elliptic integrals, J. Math. And Phys., 29(1950), 69-75.

[23] P. Klinga and S.M. Khanna, Dose rate to the inner ear during Mosebauer experiments, Phys. Med. Biol., 28(1983),
359-366.

[24] J. Matera, L. Galue and S.L. Kalla, Asymptotic expansions for some elliptic-type integrals, Raj. Acad. Phy. Sci.,
1(2) (2002), 71-82.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 160



lalitha
Text Box
ISSN: 2231-5373                        http://www.ijmttjournal.org                          Page 160



[25] M. Salman, Generalized elliptic-type integrals and their representations, Appl. Math. Comput., 181(2) (2006),
1249-1256.

[26] R.K. Saxena and M.A. Pathan, Asymptotic formulas for unified Elliptic-type integrals, Demonstratio Mathematica,
36(3) (2003), 579-589.

[27] R.K. Saxena and S.L. Kalla, Asymptotic formulas for unified Elliptic-type integrals, Int. Tran. Spec. Funct., 15(4)
(2004), 359-368.

[28] R.K. Saxena, S.L. Kalla and J.H. Hubbell, Asymptotic expansion of a unified Elliptic-type integrals, Math.
Balkanica, 15 (2001), 387-396.

[29] R.K. Saxena and S.L. Kalla, A new method for evaluating Epstein-Hubbell generalized elliptic-type integrals, Int.
J. Appl. Math., 2(2000), 732-742.

[30] K. Sharma K. On the integral representation and applications of the generalized function of two variables ,
InternationalJournal of Mathematical Engineering and Sciences ,3(1) (2014 ), 1-13.

[31] C.K. Sharma C.K.and S.S. Ahmad, On the multivariable I-function. Acta ciencia Indica Math , 20(2) (1994), 113-
116.

[32] C.K. Sharma C.K. and mishra P.L. On the I-function of two variables and its properties. Acta Ciencia Indica Math ,
17 (1991), 667-672.

[33] R.N. Siddiqui, On a class of generalized elliptic-type integrals, Rev. Brasileira Fis., 19(1989), 137-147.
[34] H.M. Srivastava and H.L. Manocha, A Treatise on Generating Functions, Chichester: Ellis Horwood Ltd., (1985).

[35] H.M. Srivastava and R.N. Siddiqi, A unified presentation of certain families of elliptic-type integrals related to
radiation field problems, Radiat. Phys. Chem., 46(1995), 303-315.

[36] H.M. Srivastava and S. Bromberg, Some families of generalized elliptic-type integrals, Math. Comput. Modelling,
21(3) (1995), 29-38.

[37] H.M.Srivastava H.M. and R. Panda, Some expansion theorems and generating relations for the H-function of
severalcomplex variables. Comment. Math. Univ. St. Paul. 24(1975),119-137.

[38] H.M. Srivastava and R. Panda, Some bilateral generating function for a class of generalized hypergeometric
polynomials. J Reine Angew Math 283/284, 1976, 265-274.

[39] N. Stidland, B. Baumann and T.F. Nonnenmacher, Who knows about the Aleph (¥)-function?, Fract. Calc. Appl.
Anal., 1(4) (1998), 401-402.

[40] N. Siidland, B. Baumann and T.F. Nonnenmacher, Fractional driftless FokkerPlanck equation with power law
diffusion coefficients, In V.G. Gangha, E.W. Mayr and W.G. Vorozhtsov (Eds.), Computer Algebra in
ScientificComputing(CASC Konstanz 2001), Springer, Berlin, (2001)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 161


lalitha
Text Box
ISSN: 2231-5373                        http://www.ijmttjournal.org                          Page 161





