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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 I-function defined by Prasad [4]. Importance of our findings lies in the fact that they involve the multivariable I-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 I-function and class of multivariable
polynomials with general arguments.

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

The I-function of r-variables is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [4]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :

1
largz;| < §Qi7r, where
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(1.3)

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

form :
I(z1, -+ 2e) = 0( 2] oo [2|*) , maz ([, 2] ) = 0
I(z1,- 5 20) = 0(]z1) oz ) s min( |z, 2] ) = 00

wherek = 1,--- ,7:a), = min[Re(bg-k)/BJ(.k))],j =1,---,mygand

B = max[Re((agk) — 1)/a§.k))],j =1, ,n

We will use these following notations in this section :
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The multivariable I-function of r-variables write :
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Srivastava and Garg [6] introduced and defined a general class of multivariable polynomials as follows

h1R1+"'h5Rs<L ZRl ZRS
Ry, hs ) 1R
Sr! (21, 25] = Z (=L)ns R4t R, B(E; Ry, o+ Ro) o0 (11D
R{! - R!
Rl?“'7RS:O
The coefficients B(F; Ry, -+ , Rs) are arbitrary constants, real or complex.
—L B(E;Ry,--- ,R
We will note :Bg = (ZL)niRattho B, BUES T, 1) (1.12)

Ryl Ry!

2 . Results required :
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Where Re(c) > 0, Re(2c-a-b) > -1, see Vyas and Rathie [9].
Erdélyi [1] [p.78, eq.(2.4) (1), vol 1]
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Re(B) > 0, Re(a) > 0, Re(y — a) >0, Re(y — B) >0

3. Main results
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L 3.1)
B: B
Provided that :

Re(c+ 1Ry + -+ 4 csRs + 0181+ -+ 0,8) > 0;
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Re(2(c+ 1R+ +csRs+ 0181+ +0p8.) —a—0b) >—1
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1
largz;| < §Qi7r, where (), is defined by (1.3)
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(1-c-0'Ry —---—0®Rg00,--- ,0,), (3-c-0'Ry — =0 R 4 a+ b0, ,0,),
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(L-B=k—=CRi— = C(WRs (e, G) A A
C (3:3)
B: B’
Provided that :

Re(c+ o' Ry —|—-~+U£S)RS +o0181+ -+ 0p8.) > 0;
Re(2(c+d\Ri+ -4+ 0 R, + o151+ +0,5.) —a—b) > —1

Re(a+p'Ry+ -4+ p¥ Ry + prsi + -+ prsy) > 0

Re(B+CRi+ - +C¥R A CGsi+ -4 osp) >0

Re(A—a+(n' = p)Ri+ -+ (0 = o) Re+ (= p1)sy + -+ + (0 = py)se) > 0

Re(u— B+t —CVRi+ -+ (S —CNRy + (1 — G1)s1 + -+ + (tr — G)sp) >0
1
largz;| < §Qi7r, where (), is defined by (1.3)

Proof de (3.1) : Fisrt we use series representation (1.11) for 521,-“ s [.] and expressing the multivariable I

-function defined by Prasad [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.

hiRi+hsR.<L

7\ L ) COSESD o M
= s [ (s, use) | | Ok (k) 2k Byl ..yl
(e o Tt :

Ry, ,Rs=0

1
(/ mc+ClRl+“‘+CSRS+O-181+~"+UT‘ST'71(1 _ 1-)71/22F1(a’ b; a _I_ b _I_ 1/2; x)da:.
0
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1 rl
% / / U6+p’R1+--~+p(s)Rs+p1 s1t-+prse Za+</R1+"'+C(S)Rs+C151+"'+<rsr_1

(1 _ yzt)—(/\+u1R1+---+usRs+n181+--~+nrsr)

x (1 — y)(>\+I~L1R1+"'+ﬂsRs+771Sl+"'+nrsr)_(5+P/Rl +p ) Rotprsr+-tprsy)—1

X(l _ Z)(}\+M1Rl++MSR3+7]131++T}rsr)_(a+</Rl++C(S)R3+C1sl++C?"s'r‘)_1dydz)dsl oo dS

T

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

IfU,. =V, =A = B = 0, the multivariable I-function reduces to the multivariable H-function defined by Srivastava
et al [7] and we obtain the following result.

Corollary 1

/// 1= 2) 2R (0 b a4 b4 1/2: )P0 (1 — )BT (1 = )AL (1 — gt

ylqup'ZC'(l _ y)m—p’(l _ Z)MI_CI(]_ — yat)

e 6 (L (1 2 1 ety

2127 yP1 20 (1 — )M =P1(1 — 2)M = (1 — yzt) ™™
H( daxdydz

Zra’:o"r’yprzc?“(l _ y)’?r*pr(l _ 2)777'74-7*(1 _ yzt)f'r]r

hiRi+-hsRs<L
- et bl > f: t Byy{tt - ylem et ot ( N
- | sl s pr+6,qr+4W, | 0 "
Ma+1200+1/2) , & &k .
(I-c-ciRy — -+ —csRg;01,-- ,0.),  (3- ¢ +atb-ciRy — - — ¢sRs;01, -+, 00),
(3—c+a—cRi—- —cRgo1,--,00),(3 —c+b—ciR1 — -+ — ¢,Rs;01, -+ ,0,),

(A +a— (' =Ry — - = (1) = () Raim = G,y = G,

ISSN: 2231-5373 http://www.ijmttjournal.org Page 221



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 221



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

LA+ — (' = p) B = = () = p)Rezm = pr, - e = pr),
(1_)‘_N/R1__M(S)Ré_kan17 7777“) (1_A :LLRl _M(S)Rw’r]l; 7777’)7
(1_5_/)/R1 -t _p(S)RS - k7p17 7p7“)7m D A

... 4.1)
B: B

under the same conditions and notations that (3.1) with U, =V, =A=B =0

Corollary 2

. yizciy? 2 (1 — ) P (1= 2)"' < (1 —uy —vz) ™
(1 —uy —wvz) " Sy

(s)

2127 yP1 20 (1 — )M =P1(1 — 2)1 =0 (1 —uy —vz)™™
H( C dxdydz
ergryprzgr(l — y)nr_pr(l — Z)t'r‘_Cr(]_ —uy — /UZ)_nr
_ ml(a+b+1/2) h1R1+ZhRS<L i YRy RO T ( “
= S 1 ' Pr+7,q-+5; W,
F(a+1/2)I'(b+1/2) m T e -
(1 -c-citRy — -+ — CSRS;O-17 T 70-7’)7 (1/2 -c+atb-citRy — - — CsRs;Ula T 7UT)7
(3+4b-c-ciRy — - — csRg;01,-++ ,0,), (1/2-cta-ciRy — - —csRy; 01, ,0,),
(LA = (e =p )Ry == (e®) = p) Ry — p1,- e = py)
(L= (' =Ry = = (1 = ()Rt = C1ooe ol = ()
(I-n-w'Ry — - —w® R, ), (1=X—€Ry —---—e® Ry —ksmy, -+ ,mp)

(1 ‘B_P/Rl_"'_P(s)Rs_k§pl7“' apT)a(l_n_wlRl_"'_W(S)Rs;nlv'” 7771")7
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(1 —Oj—m—C,Rl—"'—C(S)RS;CL"' 7C"’)7Q[:A/
e 4.2)
(1 _:u’_m_t,Rl __t(g)R&tl; ;tT)7%:B/

under the same conditions and notations that (3.2) with U, =V, =A=B =0

Corollary 3

/// N1 =) PR (abia+ b+ 1/20)y P (1 - ) AT (1 - 2P

(1-— uy)o‘_)‘_“*'1 (1-— vz)ﬁ_)‘_’”'l(l —uxr — vy))‘Jr“_a_B_1

ylxa/yp/zgl(l _ y)n/*pl(l _ Z)t/*cl(l _ uy)p/*n/*tl(l _ UZ)C/*n/ft/(l _ uy _ Uz)n/+t/plfc/
ysmcsy’)(s)zg(s) (- y)€<s>_p<s> (- Z)t“)—c‘” (- uy)p<s>_n<s>_t<s> (i- m)cu)_nm (1 uy - W)n ) 44(5) _ple)_ o)

leﬁlymZCl (1 _ y>771—p1 (1 _ uy)pl—n1—t1 (1 _ vz)Cl—m—h (1 —uy — UZ)m-i—h—Cl—Pl
erdryprZCT(l _ y)nr_P'r(l _ uy)p'r_nr_tv'(l _ rUZ)C'r_nr_t'r(l _ U/y _ UZ)”T+tTCTpr>
dxdydz

ml(a+b+1/2) Pttt DSt oo

Z
Z Z 1_” 1= B le ...yRsHO,nT+6;XT !
Pla+1/2)L(0+1/2) | ~ o e klml s91 s Mpt+6,g 44w, -

(1-c-0’'Ry — - —ocW® R0, ,0,), (3c-0'Ri——d®R;+a+boy, - ,0.),

(3 -c- 0’'Ry — —o®WR + a0y, ,0,), (3 -c-0'Ry — =0 R b0y, 0p),

(Lop= (= VRt + () = (R + Bty = Gy st = G,

(l‘A - (7], - pl)Rl - (77(8) - p(s))Rs - k;Th, s 7777’)7
(L-Ata—0 =p )R~ =0 = p) Ry = pr, 0y = pr).
(1-pp—m—(t —C¢)Ry — -+ — () —CONRy —myty, - ,t,),
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(1 _ﬁ —k _g/Rl - <(S)RS;C17"' 7<7”)7Q[ c A

C. 4.3)
B: B’

under the same conditions and notations that (3.2) with U, =V, =A=B =0

5. Srivastava-Daoust polynomial

A B’ B (s
FPCH IS | HETCAVRTERD | R G s
If B(L;Ry, - ,Rs) = — : (5.1)

C D(s) S
H]:l( )m1¢ +edmg w(s) H,] 1( )R15/ o .H] 1 (d( ))RSCS;S)

then the general class of multivariable polynomial Szl’m s [21, - , 5] reduces to generalized Srivastava-Daoust
polynomial defined by Srivastava et al [5].
Al
piraisen@ [ [CL)Ry - R[(0)3 0, 0] [(0): ) 5 [(0)); 0] 52)
A (0, -+ V] [(@)s 87 5 [(d): 6]
ZS
and we have the following formulas
Corollary 4
/ / / 2 VA (a,ba 4+ b+ 12 )y T 2T (1 - P - 2T (1 e

VLA e B yizcty? 28 (1 — y) = (1 — 2)M=¢ (1 — yzt)~m
P’CWD/7 :D(’ﬁ) (s) (s) .(s.) ) (s)
YoxyP 28T (1 —y)ta=P " (1 — 2)a=C7 (1 — yzt) ~He

((L)iRy, -, Rol[(a); 0, - 0] [( ;¢ [(0)); 6]
[ T e (A FRRR () S)) 5

Z1x01y912C1(1 _ y)mfpl(l _ Z)mfﬁ (1 _ yzt)*’h
I( C dxdydz
ra®r P (1= )P (L — 2 (1 - yat)
hiRi+-hsR;<L oo z1 A
_ al(a+b+1/2) 3 Zt Byl o V00X,
= F(CL + 1/2)F(b + 1/2) R =0 = ]{I‘ sY1 Ys U, :pr+6,qr+4; W, . . . B .
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(1-c-c1Ry =+ —csRg301,0+,07),  (3- ¢ +atb-ciRy — - = ¢sRe;01,-++,04),
(5 —c+a—ciRi —- —csRg;o1,-+- ,00),(3 —c+b—c1Ri — - —csRs;01, -+ ,0,),
(1At a— (= (VB — - = () = ()R — Guo - e — G,

(A4 = (' = p) By = = () = p) Rz — pu, - o1 = pr),
(1‘)\_,U/IR1_“'_M(S)Rs_k;nla"' 77]7") (1_)\ ,UJRl —H(S)Rsﬂh,“' 7777‘)7
(1‘5_P/R1 __p(s)Rs _knoh 7PT)7§21:A,

.. (5.3)
B: B
—L B(E; Ry, -, Ry
under the same notations and conditions that (3.1) with B, :( Jra Byt ZLS'RS ](% " L d )where
NN
B(E; Ry, -, Rs) is defined by (5.1)
Corollary 5
/ / / 7)o (@, ba+ b+ 1/22)y T (1= ) T (L 2T (1 -y - v2)
vty 2 (1= ) 7 (1= 2)" = (1 —uy — vz) =
F1+A :B';--- ;B
G5 Do () () ) ) g (o) (=)
ysx®y? 2 (L=y) (=2t T (I uy —vz)
[(-L);Ra,- -, Ry][(a); 0/, -- -, 0] : [( ;¢ [(00)); 0]
()¢, O] [(d); 8); -+ 5 [(d 5)) 5(3)]
7127 yP 20 (1 — )M =P1(1 — 2) = (1 —uy —vz)™™
I( C dxdydz
2,20 yPr 25 (1 —y)" = Pr(1 — 2)lr =6 (1 — uy — vz) ™"
hiRi+hsRs<L oo 71 A
~ ml(a+b+1/2) ,le yReVr0metTiXy (
sJ1 Uripr+7,q-+5W, : e
L(a+1/2)I'(b+1/2) Py S 0 Pring - B
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(1 -c-c1Ry — -+ —csRg;01, -+ 7Ur)a (1/2 -ctatb-ciRy — - —c R0, 70T)7
(A4b-c-ciRy — - —¢sRg;01,- -+ ,0,), (1/2-cta-ciRy — - —csRy; 01, ,0,),
(1 -n-m- W'k — - _w(S)Rs;nla"' 777?")’(1 - B - k_lel - _P(S)Rs§,01a"' 7p’f‘)7
(1-n-wRi—-—w®Rgn, - ,n),
(L-A= (e =p )Ry — - = () = pN) R = pu, -+ 0y = py),
(1 -Ht o — (t/ - C/)Rl - (t(S) - C(S))RSatl - Clv sty — Cr)a
(1 A—k—€Ry—---—e®Rg:my,--- ),
(1 —O[—m—C/R]_—"‘—C(S)RS;Cl,"' vCT’)am:A/
R (5.4)
(1-p—m—t'Ry — - =t Rty ,t,.),B: B
—L B(E;Ry,--- , R
under the same notations and conditions that (3.2) with B, :( )h1R1+ the Rs ( i i )where

Ry!- - Ry!

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

Corollary 6

1,1 p1
/ / / xc_l(l—x)_l/QQFl(a, b;a-l—b-l-l/Z;x)yo‘_lzB_l(l —y)/\_o‘_l(l — z)”_ﬁ_1
o Jo Jo

“A— —A— ——fB— 14 A:B’;-;B()
(1= uy) A (L = 0z)P A0 (L = g — o) N A R

!

117 2 (L= ) (1= 2) (=g (=) (L =

ysxcsyp(S) ZC<S) (1 _ y)e(g) _p<5) (1 _ Z)t<5)_<‘(3) (1 _ uy)p(S)_n(S) _t(g) (1 _ UZ)§(9>_17(S) _t(s) (1 _ uy _ Uz>n<5>+t(s) —P(S)_C(S)

leUlyplzﬁl (1 _ y)nl—pl (1 _ uy)pl—nl—tl (1 _ UZ)Cl—nl—tl (1 —uy — Uz)m—H‘l—Cl—pl
I(

eraryprzgr'(l - y)nr_p'r'(l - uy)p'r‘_"]r_tr(l - UZ)<7‘_177’_t7’(1 - uy - /Uz)"77’+tr_<r_,0r
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al(a+b+1/2) MRS

(a+1/2)I'(b+1/2) Z

Ry, Re=0

dxdydz= T

00 k k 7 A
U (]. — U) Um<1 — u)m B Ry . RSIVT;07nT+6;XT\
Z k!m! Syl ys Ur:pr+6,q,-+4; W, co ..
Zop B

k,m=0

(L-c-0’Ry— - =™ R0, ,0,), (3c-0'Ri——d®R,+a+bor, - ,0,),
(% -C- O-/Rl_”'_o-(k)Rs+a;Ul7"' 7Ur)7 (% -C - OJRI _"'_U(S)Rs+b;0-1a"' 7Ur)7

(1 = (t/ _C/)Rl +-F (t(s) - C(s))Rs +ﬁ§t1 _Ch'" atr _C'r)v

(A= (0 = p") By — - = (0 = p) Ry = ko, ),
(L-At+a—=(0 =p)Ri—- =0 = p) Ry = pr, 0y — pr).
(1-pp—m—(t —C Ry — - — (t) =Ry —msty, - L),
(]- ‘a_k_P/Rl __p(S)Rs_m>p17 ap'l")a
(1-f—k=CRi— =R, G) A A
. (5.5)
B: B’
—L B(E;Ry,---,Rs
under the same notations and conditions that (3.2) with B, :( Jia Bt th, B, BUES B, ’ )where

Ril--- R,

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

6. Conclusion

The I-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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