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ABSTRACT

The aim of the present document is to evaluate three triple Euler type integrals involving general class of polynomials, special functions and
multivariable A-function defined by Gautam et al [4]. Importance of our findings lies in the fact that they involve the multivariable A-function, which
are the sufficiently general in nature and are capable of yielding a large number of simpler and useful results merely by specializing the parameters in
them. Further we establish some special cases.
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1. Introduction

In this paper, we evaluate three triple Eulerian integrals involving the multivariable A-function and class of
multivariable polynomials with general arguments.

The multivariable A-function defined by Gautam et al [4] is a extension of the multivariable H-function defined by
Srivastava et al [8]. We will use the contracted form.

The A-function is defined and represented in the following manner.
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Here m/,n,p, m;,n;, pi,c; € N ;i =1, ,r; aj,b],cJ ’d52)7A(1) B() C(z) (Z) eC

The multiple integral defining the A-function of r variables converges absolutely if :

1 *
larg($4)z| < 577k777§ =0,m>0

Q; _H{A )}A()H{B§i)}7B<i)H{D(Z D()H{C )} Cm i=1,--,r
7j=1 Jj=1
q ‘ q Di
& =Im(Y_ AV -3 BY 3" DY -N"ofyi=1, 0
Jj=1 Jj=1 Jj=1 j=1

P m’ q Di
ST DEUED SRS ST LN SCAES S i S LED SR SR
; . o

7j=1 Jj=n+1 j=m’'+1 J=1 j=m;+1 Jj=n;+1
1 =1, , T
Let
X = Y = A N 4
=my, Ny, 3 My Ny =P1,41; iPsy 4

1 r 1 r

A= (a’j;Ag )7 7A§ ))1717 ;B = (bJ?B]( )7 7B]( ))Lq
1 1 s r 1 1 T T

C= (Cg )’CJ(' ))1,p1§“‘ Q(C(') C(' ))l,pr3D: (d( ),D(. ))1,q15"' §(d§' )’D§' ))1,qr

the contracted form is

/
n: X
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Srivastava and Garg [6] introduced and defined a general class of multivariable polynomials as follows

hiR1+---hsR ;<L R1 R,
i hs = L B(E; Ry, ,Ro) A5
L [217"' >Z5] — (_ )thlJr--'JrhSRS ( sy L1, 7ty ) ]
Ry!---R,!

R].?“'7RS:0

The coefficients B(F; Ry, -+ , Rs) are arbitrary constants, real or complex.

(=L)n, Ry 44, R, B(E; Ry, -+, Ry)
Ry!'---R!

We will note : By =
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2 . Results required :

ml(e)l(a+b+1/2)T(c—a—b+1/2)
T T(a+ 12T+ 1/2T(c—a+1/2)0T(c—b+1/2)

a)/ 1/22F1(a bja+b+1/2;z)dx .1

Where Re(c) > 0, Re(2c-a-b) > -1, see Vyas and Rathie [9].

Erdélyi [1] [p.78, eq.(2.4) (1), vol 1]

1 ,1
0y [ ettt e (1 ) drde
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I'a)I'(b)I'(c — a)'(c— b
= (a) ()[IQ(C)P) ( )QFl(a,b;c;z) (2.2)

Re(a) > 0, Re(b) > 0, Re(c — a) > 0, Re(c —b) >0

Erdélyi [1] [p.230, eq.(5.8.1) (2), vol 1]
1 1 / ’ /
c)/ / PP N1 — )P — o) T (1 — wa — vy) T dudw
0 Jo

_rrE)rHy-8re’ =)
= T Fy(a, B, 8,7,7 52, y) 2.3)

Re(B) >0, Re(') > 0, Re(y — B) > 0,Re(y — ) >0

Erdélyi [1] [p.230, eq.(5.8.1) (4), vol 1]

1,1
O [ a1y 1) P ) ()
0 JO

(1 —uz — vy)’ ™~ A1 dudo

= F(B)F(Q)E((’Z);(:?)F(Wl ) Fi(a, 67%7/;‘@(1 —y),y(1 —x)) (2.4)

Re(B) > 0, Re(a) > 0, Re(y — ) > 0, Re(y' — ) >0

3. Main results

Theorem 1

/ / / TR (0 bia b+ 1/2)y 2T 1=y T = ) (1 - gt
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B:D

Provided that :
Re(c+ 1Ry + -+ 4+ csRs + 0181 + -+ + 0,8) > 0;

Re(2(c+ 1R+ +csRs+ 0181+ +0,8.) —a—b) > —

Oé+CR1+ +§(S)Rs+<151+"'+C"r5r)>0
— )R+ 4 (s = )R+ (1 — G)s1 4+ (nr — Go)sp) >0

(

Re(B+p'Ri+ -+ p® Ry + prsi + -+ prs;) >0
Re(

(A

Re(A — a+ (1
Re(A =B+ (g1 — p)Ri+ -+ + (s = p))Rs + (1 — p1)s1 + -+ + (- — pr)sy) > 0

1
largzi| < inm,f* =0,1m; >0, ny is defined by (1.8)

Theorem 2

ISSN: 2231-5373 http://www.ijmttjournal.org Page 248



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 44 Number 4 April 2017


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                Page 248



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 44 Number 4 April 2017
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Provided that :
Re(c+c1Ry+ -+ CsRs + 0181+ -+ 0p8.) > 0;
Re(2(c+ 1R+ +csRs+ o181+ +0,8) —a—0b) >—
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Re(B+p'Ri+ -+ p Re+ prsi + -+ prs,;) > 0
Re(a+ ¢ Ri+- 4+ DR+ s+ +(osp) >0
Re(A= B+ (¢ = p )R+ -+ () = p*NRo+ (m — p1)s1 + -+ + (0, — py)sy) > 0

Re(p—a+{# —¢VRi+-- 4 () =R+ (b1 — C1)s1 + - + (tr — G)sp) > 0

1
largzi| < 5%%5* = 0,7, > 0, m is defined by (1.8)
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(L-At+a—0 =p )R~ =0 = p) Ry = pr, 0y — pr).
(Lcp—m— (' = )Ry =+ — () = CONRy —mitr, -+ 1),
(1 -a—k — p/Rl - - ,O(S)Ré — m;p1, ;pr);
(1 _/B_k_C/Rl_"'_C(S)Rs;C17"' 7C7’)7A:C
.. 3.3)
B:D
Provided that :

Re(c+0'Ri+ -+ 0 R, + 0151+ +0,5.) > 0;

Re(2(c+ 0 'Ri+ -+ 0¥ R, + o151+ 40r8.) —a—b) >—1

Re(a+ p'Ri+ -+ p Ry + prsi + -+ + pps) > 0

Re(B+CRi+ - +C¥R A CGsi+ -4 osp) >0

Re(A—a+ (i = )R+ + (0 = p))Ro+ (= p1)si + -+ (0 = pr)sy) > 0

Re(p— B+t =R+ -+t —CNR + (ty —C)s1+ -+ (. — &)sp) > 0
largzi| < %nkmﬁ* =0,1m; >0, s is defined by (1.8)

Proof de (3.1) : Fisrt we use series representation (1.11) for Slzl"” ohs [] and expressing the multivariable A

-function defined by Gautam et al [4] involving in the left hand side of (3.1) in terms of Mellin-Barnes contour integral
with the help of (1.1) and then interchanching the order of integration. We get L.H.S.

h1R1+"'ths<L

1 . s
:<zm)r(/ "'/‘”(81""’3’“)1_[9“5@%’“ > Byl
Ly Ly k=1

Ry, ,Rs=0

1
(/ getefit ¥ Rovonsittorsr =11 _ 3:)_1/22F1(a, bja+b+1/2;2)dx
0

1 rl
" (/ / y P Baeetp D Ruprsittprsr ok ( Rt 4 RatGusadtGrse—1
0 JO

(1 _ yzt)—(>\+u1R1+--~+usRs+ms1+---+nrsr)

x (1 — y)(M—ul Ry +ps Rotmsi+-+4n,8,) = (B+p' Rit--p'Y) Roprsi+--+prsy)—1

™

x(1— Z)(A+u1R1+---+usRs+m51+~-~+msr)—(a+<’R1+-~-+<<S>RS+<1sl+-~+<rsr)—1dydz)dsl .. ds
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Now using the result (2.1), (2.2) and (1.1) we get right hand side of (3.1). Similarly we can prove (3.2) and (3.3) with
help of the results (2.3) and (2.4).

4. Multivariable H-function

If A;i), B;i),Cj(i), DJ@ € R and m' = 0, the multivariable A-function reduces to multivariable H-function defined by
Srivastava et al [6], we obtain the following formulas.

Corollaryl

11l
/ / / e =) VR (0, ba + b+ 172 2)yP 2 1 — )2 — ) (1 — ) A
0o Jo Jo

ylqup’ZC'(l _ y)m—p’(l _ z)“l_cl(l — yzt) M

Shla"' s
L . . .
yorty? "2 (g (1 e (1 - yzt)

H( dxdydz

2,27 yPr 25 (1 — )P (1 — 2)1r =S (1 — yzt) ="

h1R1+"'ths<L oo

ml(a+b+1/2) th R R0t X 21
= _ Bs 1.,.. K SH ’ ) ] L.
Mot VBTG +12) |, 2o, 2o D o Tl .

(]-' C 'ClRl - CSR8;017 e aOT’)a (%‘ C +a+b—01R1 - CsRs;Ula e 70T)7
(3 —c+a—cRy— - —cRg;01,--,00),(3 —c+b—c1Ry — -+ — ¢sRg; 01, -, 0v),
(A +a— (' =¢VR == () = CNRsm = v ome = G,
LA+ B = (0 = p )Ry — -+ = (u) = pPN) Ry — 1.+ e = pr),

(A= /Ry = = Ry —kimy, oo ome), (L= A= @Ry — o = p® Rysy, ),

(1_5_p/R1 - _p(S)RS —kip1,--- 7pT)7A :C
. (4.1)
B :D

under the same conditions and notations that (3.1) with Aj(»i), B]@, CJ@, D;i) €Randm' =0
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Corollary?2

/// Y1 —2) Y25 (a,ba + b+ 1/2;2)y =207 (1 — )P (1 — 2)rmot

o yizciy? 2 (1 — ) =P (1 — 2)" < (1 — uy —vz)™
(1 —uy —vz)~ " Sy

nycsypw)sz (1— y)e<s>,p<s> (1— Z)t(s>,<(s> (1 — uy — vz)*“(s)

ZlmalymZCl (1 _ y)m—pl (1 _ Z)tl—Cl (1 —uy — vz)_nl
H ( daxdydz

2,20 yPr 25 (1 — )1 =Pr (1 — 2)ir=6r (1 — uy — vz) ™"

h1R1+"'hSRS<L (e e) k

ml'(a +b+1/2) uFo™ Ot Tix z1
= —BS 1, S]{ o
I(a+1/2)L(b+1/2) R“;{S:O k;() el oY s Hpa sy .

(1-c-ciRy — -+ —csRs;01,--- ,0p), (1/2-c¢ +at+b-ciRy — -+ —csRs;01,++ ,0),

(5+b-c-ciRy — - —¢sRg; 01, ,0,), (1/2-cta-ci Ry — - —csRy;01,-++ ,0,),

(L-A= (" = p)Ry =+ = (e = pN)Rasm — p1, - e — pr)
(1= (= YRy =+ = () = (N Rty = Gyt — )
(1-n-w'Ry — - —wS R, ), (1=X—€eRy —---—e® Ry —ksmy, -+ ,mp)
(1 ‘B_,OIRI - _p(g)RS _kapb apT)ﬂ(l_n_w/Rl - _W(S)Rs;nh"' 7771")7
(1 _a_m_C/Rl_"'_C(S)RS;CM"' 7CT')7A
C (4.2)

(1-p—m—t'Ry —--- =t R ty,--- ,t,.),B:D

under the same conditions and notations that (3.2) with A(l ,BJ( 9 C’ 2 D(z) €Randm' =0

Corollary 3
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/ / / 1—33 1/22F1(a ba+b+ 1/2;x)ya_1z5_1(1 — y)A_O‘—l(l — Z).u—ﬁ—l

(1 —uy)* A1 —w2)P AP — g — oy) TR AL

y1xo_lyplzc/(1 _ y)n/_p/(l _ Z)t’—(’(]- _ uy)p/_n/_t/(l _ vz)gl_n/_t/(l _ uy _ vz)nl+t/p/_<~/
gl .
yszvcsy"(s)zg(s) (- y)e<s>,p<s> (- z)t(s)’fm (- uy)f’w*”(s)*t(s) (i- /uz)c(s)’”< 9)_ (1 uy- vz)" ) 4406 _e) )

Zlmalyplz<1 (1 _ y)Th—Pl (1 _ uy)pl—m—tl (1 _ UZ)Cl—m—h (1 —uy — UZ)??1+t1—§1—p1
H(

eraryp'r’ZCr(l - y)"?'r‘_p'r’(l - uy)p'r’_'r]r_tr(l - UZ)CT_nr_tr(l - uy - vz)nr+tr_<r_pT

TFF((I +b+ 1/2) hiRi+--hsRs<L

dydz=
dedyde= o r i)
Ry, ,Rs=0

> uF (1 —v)Fom(1 —u)™ R R 170,n4+6; X 21

Z Elm! Bsyy™ -y Hylg gy av e
k,m=0 Zyp

(1 -c-0'Ry — -+~ —O'(k)RS;O'l,"' ,ar), (E'C -0'Ry —--- —O(S)RS +a+byoq,--- ,or),
(2_0_ /Rl ..._O'(k)Rs+a;o'1,...’0'r)7 (%_C_O'/Rl_..._O'(S)Rs_l’_b;o'l’...,o',r)’

(L= (= YR+ (1) = CONRy o+ Bty — Gy ot — G,

(1 A— (77 —p )Rl - (7](8) - p(S))RS - k?;7717' o 7777”)7
L-A+a—@'=p)B—- =0 = pN) R — pro e — ),
(1 o (t/ - C/)Rl - (t(g) - C(S))Rs - m;tlv e 7t7“)7
(1 —Oé—k—p/Rl_ _,O(S)Rs_m;ph ap"“)a
(1 _B_k_CIRl_"'_C(S)Rs;Ch"' 7C7“)5A
.. 4.3)
B:D

under the same conditions and notations that (3.3) with A's-i), B;i), C](.i), D‘gi) €Randm' =0
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5. Srivastava-Daoust polynomial

A B’ B®) . (s)
[T5=1() gy g1 4ot mop Tl O magy - Tz (057) g gt

If B(L;Ry, - ,Rs) = s SCPe) (5.1)
Hj:l(c )m 1/) +.- +m (3) H] 1( )Rl(sl o 'H] 1 (d )Rs(;;S)
then the general class of multivariable polynomial Sﬁl’m ohs [zl, N zs] reduces to generalized Srivastava-Daoust
polynomial defined by Srivastava et al [5].
Al
F1+A:B’;'~ B - [('L);Rla U ’RS][(G); o', - 7'9(5)] : [(b/)v d)/]v ) [(b(s)); ¢(S>] (5.2)
C:D'iD) | (), - bS] [(d); 65+ 5 [(d); 6] '
Zs

and we have the following formulas

Corollary 4

/ / / 1/22[71(& b; a—l—b—|—1/2 33) p—1 0= 1(1 y)A—B—l(l_Z))\—a—l(l _yzt)—)\

1+A.B/. .B(s) ylxcly,ﬂ/zg/(l - y)ulip/<1 7 Z)NI*C/(]_ - yzt)’“l
FC’:D";"- ;D(VS) o o .(s.) . .
ysxCeyP P (1 _ y)usfp (1 _ Z)usfc (1 _ yzt)’/‘s

[((L):Ry, -, Roll(a); 6, -, 0] [( 05 ¢l [(0)); 6]
()3, O] [(d);0']; -+ 5 [(d S)) 5

7121 ypl ZCl (1 _ y)Th —p1 (1 _ z)m—Cl (1 — yzt)_”
A( C. dxdydz
27y (1 = 2 (1 = gt

hiRi+-hsRs<L oo
_ ml(a+b+1/2) Z Z th B/le- Am 6. X 71
T(a+1/2)T(b+1/2) e 2 L Dsh p+6,qg+4;V .

(1‘ C ‘ClRl - _CSRS;Ula"' 7Ur)7 (%‘ C +a+b‘clR1 - *CsRs;O-la"' 70-7‘)7

1 . 1 o .
(3—cta—al — - —cRs;01,-+ ,00)(5 —c+b—c1Ry — - = csRs;01,- -+ ,0r),
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(A +a— (W =Ry — - = () =R — G-y = Go),

A+ — (' = p) B = = () = p)Rezm = pr, - e = pr),
(1_)‘_N/R1__M(S)Ré_kanl7 7777“) (1_A :LLRl _M(S)Rw’r]lv 7777’)7
(1_5_[)/R1 - _p(S)RS —kip1, - 7pT)7A :C

S (5.3)
B :D
—L B(E; o, R
under the same notations and conditions that (3.1) with B, :( )h1R1+ J]r%hs'Rs }(? " i, B )where
1R
B(E; Ry, -, Ry) is defined by (5.1)
Corollary 5
/ / / 2) VP (0 b+ b+ 12 m)y 20T (1= AP I - 2P (- uy —w2) "

Y yizey” 2 (L= y) (1= 2)" (1 —uy — vz) ™
Féipriin) 0

R St D S NN O R NS DS
S
ysx@y’ 28 (1 —y) (1-2) (1 —uy —vz)

[((L):Ra, -+, Ry]l(a); 0", - ,0¢)] : [( 05 ¢l 5 [(0)); 6]
()5, O] [(d); ']+ 5 [(d S)) o]

z12% yP1 26 (1—y)n=—ri(l — z)t1—C1 (1 —uy —vz)™™
A( C daxdydz
ergryprZCr(l — y)n’r‘_pr(l . Z)t’r‘_Cr(l — uy i UZ)_nr
hiRi+-hsRs<L
_ al(a+bt1/2) M 5 i ukva,yfl A 7n+75xv( “
.| s P+7,q9+
F(a+1/2)I'(b+1/2) m T e k!m! -
(1-c-ciRy — -+ —¢csRs;01,--- ,0p), (1/2-c¢ +at+b-ciRy — -+ —csRs;01,++ ,0,),
(54b-c-ciRy — - —¢sRg; 00, ,04), (1/2-cta-ciRy — - —csRy;01,-++ ,0,),

ISSN: 2231-5373 http://www.ijmttjournal.org Page 256



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 44 Number 4 April 2017


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                Page 256



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 44 Number 4 April 2017

(1A= (& = )Ry~ = (e~ o) Baimy — pr,- 1= 1)
(o= (= ()R =+ = (1 ()Rt = Guoooo b = )
(I-n-w'Ry — - —w® R, ), (1=A—€Ry —---—e® R, — ki, -+, )
(1 ‘ﬁ_P/Rl ——P(S)Rs _k',/)h apT);(l_n_w/Rl _"'_W(S)Rs;nlv"' 7771")7
(1 _a_m_C/Rl ——C(S)RS,Cl, aCT)?A
C (5.4)
(1 _/'L_m_t/Rl __t(g)R&tl? 7t7“)7B:D
—L B(E;Ry,---,Rs
under the same notations and conditions that (3.2) with B, :( )Ryt thor BE; Ba, d )where

Ry!--- R!
B(E; Ry, -, Rs) is defined by (5.1)

Corollary 6

/ / / H1-x) 1/ oF1(a,b;a +0+ 1/2;x)y°‘_1z5_1(1 — y)/\_o‘_l(l _ Z)u—ﬁ—l

—A—p+1 B—A—p+1 A B—1721+A:B';-- ;B¢
(1 —uy)” FT (1 — vz2) FT(1 — ux — vy) THTAT FCD, D()

y1xo_/yp/zcl(1 . y)n/_pl (1 . Z>t/_<l<1 . uy)p/_n/_t/<1 . ,UZ)CI_n/_t/<1 _ uy . Uz)ﬂl‘l‘t/p,—c/

(s)

ysxcsyp(S) ZC<S) (1 _ y)e(s) _p(s) (1 _ Z)t _C(S) (1 _ uy)p<S)_n(9) _t(s) (1 _ ’Uz)g(S)_n(S) _t(s) (1 _ uy _ Uz>n<5)+t(s) _p(s)_g(s)

[((L)iRy, -, Roll(a); 0", 0] [( D5 ¢l [(0)); 6]
()5, D] [(d);0']; -+ 5 [(d S)) 5

ledlypl ZCl (1 — y)nlfpl (1 _ uy)plfnlftl (1 — /Uz)lenlftl (]_ — uy — UZ)Ulthl*Cl*Pl
A )

ZTxUTyPTZCT(l — y)"]T_Pr(l _ uy)ﬂr_nr_tr(l — UZ)Cr_nr_tr<1 —uy — Uz)nr+tr_CT_pr

ml(a+b+1/2) it Do RSt

T(a+1/2)T'(b+1/2) Z

R17‘.. 7RS:0

dxdde:
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Z
- uk(l - fv)kvm(l B u)m B R1 RSAm’,n+6;X !
Z klm! sYr- 7 Ys Aprograv | -

k,m=0 Zy

(1-c-0’Ry — =™ R0, ,0,), (3c-0'Ri——d®R;+a+boy, - ,0.),
(2 - o'Ri — - —cd®R, +a;o0,-- ,0,), (3 -c-0'Ry — =R 4+ b0y, 0p),

(L= (= )R+ (1) = (VR + Bty = Gy ot — G),

(1‘>\ - (7]/ - P/)Rl - = (7](8) - P(S))Rs - k;nlv e 7777’)7
(L-Ata—0 =p)Ri—- =0 = p) Ry = pr, 0y — pr).
(1 o (t/ - CI)Rl - (t(s) - C(q))Rs - m;tlv e 7t7‘)7
(1 _a_k_p/Rl - _IO(S)Ré —m;p1, apr);
(1-B=k=¢Ri—-=CWRC, (), A C
RN (5.5)
B:D
—L vah.R.B(E; Ry, -, Ry
under the same notations and conditions that (3.3) with B, = (ZL)mpst 4o B L ) where

Ril-- R,

B(E; Ry, -, Ry) is defined by (5.1)

6. Conclusion

The A-function of several variables presented in this paper, is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain the triple Eulerian integrals concerning various other special functions such
as H-function of several variables defined by Srivastava et al [8], for more details, see Garg et al [3], and the H-function
of two variables , see Srivastava et a[7].
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