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ABSTRACT

In the present paper, an attempt has been made to express a Triple Infinite

Integral Representation for the polynomial set R,(x1, X5, X3). Many interesting new results may be

obtained as particular cases on separating the parameter.
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1. INTRODUCTION

We defined the generalized hyper geometric polynomial set R, (X1, Xo, X3) by means of
generating relation,
(L—vt) 7 (L-pyx3te) ™

(A ):(Cu)i(Bn)(Gm)

F TS NS NI

(Bq):(Dy):(Fe)i(Hy)
L v;?»;kl;p;pl;pz;p3;(Ap);(Cu);(Eh);(Gm ): n
B ng'o R“ T irir 133 (Bg Ji(Dy )i(Fic)i(Hw) (Xl’ X2r%s )t . (LD

Wherev, &, Aq, U, 1q, Ko, Haare real and r, r,are non-negative integer and r,, rare natural
numbers.

The left hand side of (1.1) contains the product of generalized hyper geometric function and
Lauricella function in the notation of Burchanall and Chaundy™.

The polynomial set contains number of parameters, for simplicity we shall denote

VitiAgsig ke s(Ap )i(Cy )i(En )i(Gm );
N irei(Bg )i(Dy )i (Fi )i(Hw ) (Xl’ X2 X3)

by Ry, (X1, X9, X3).

where n denotes the order of the polynomial set.
After little simplification (1.1) gives

Bl e
NEEREE 3 3D D

s=0 s,=0 r,=0 s3=0

I:( Ap ):In —r—118;—~(r>—1)s;—(rz—1)s3

x
I:( Bq ):In —r—1;8;—~(ra—1)s,—(rz—1)s3

[C oo [EDL (@), (1), (1), vy

[©0].. . [(FOL[(H)], sts s s,

X

I3S3
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N8558 1 irs,
X2

1

X

(N=r =r.S. -r.S.-r.s.\Ix®s @2

2. NOTATIONS

i) (M=1,23,.....n-1,n.
(i) (ap)=aj, ap, ag ap
(iii)ay, ;i) = aj, ap A1, @iyq e
() [@p)] = aj-ap -ag,......... ap

_T1I(b —1
-1 (252,

ii)a[mi(a,)] —Hﬁ[a - _1]k-
v (i)r[(ap)]=1j[r(ai )

(ii)r[(ap);s]:i]:];r(ai ).
(iii)l“[a +('"m”—)} =]:_1[l"(a + L),

(iv)r[A(a:b)]=1i[r(%)'

IJSRR, 8(2) April. —June., 2019

Page 2713



Rajnish Kumar Singh et al., IJSRR 2019, 8(2), 2711-2719

(i) I.(a+b)=T(a+b)T'(a-b).

VL(i)M, = [(A0) ], [©0)], (roxit)

[(Ba) ] [(D.)], n!
3. THEOREM
For ry> 1 and rg> 1
8F(1+%iu) M,
Rn (X1’X2’X3)

ey (% ) (%+%)r(1+% Iowf(t)Jn(t)dt

I I I x +y 7 x +y®+z );exp{i(x2+y2+zz)xz_y2}

X? +y?
A XZ+y? 2,2, 52
XxCOS| 2u4 tan > f(x +y“+2z )

(b [-n :r,rl,rz,r3],[1—(Bq)—n r,r,r, —1r, —1]
P —, [1-(A)-nirr,r -1, -1
[(1—(DV)—n):r,rl,rz,rg][(Eh):1}[(Gm):1}[x:1],[kl:1],[(1+X+u):1}

2

[(1—(Cu)—n):r,rl,rz,rJ,[(Fk):1}[(HW) :1},[(l+l):1}[(1+%) :1}

2 2

V(_:I-)r(p+q+u+v+1) MIX;l (_l)rl(p+q+u+v+1)
C R )

I sz (_1)r2(p+q+u+v+1)+p+q
22

H3 ( _:I-)r3 (p+g+u+v+1)+p+q
(rxge)” (e

.. (3.1)
Proof : we have

dxdydz

_Tfyz 2"3;12 2 T x—y2
I —L J.O L (x +y ) (x +y +z) exp{z(x +y° +z)

x +y
2 2
xcos|:2u{tan‘1(x ery J}f(x2+y2+zz)}
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" n—r Nn—r—rns; Nn—r—rs, r>s-
[T] i L5 s
>< Z

s=0 s,=0 sS5>=0 s5=0

« I:(Ap ):Infr7r1517(r271)527(r371)s3 I:(Cu ):In*r*r151*r252*r353 I:(Eh ):lsz
I:(Bq ):In7r7r1517(r271)527(r371)s3 I:( DV ):In*r*r151*r252*r353 I:(Fk ):Isz

N—r—rS;—I>S,—I3S3

I:(G ):' (7&) Ve (7‘1) Vit Xz (Hxl)
I:(H ):' 31! S, ! X3 5% (n —r —ns, —r;s,; —r3s3)!

(13en)

<%i%>
-1,

xcos{Ztan } (x?+y?+2?)

(] [mor][Rcns | [ooronsins: |
SIS 7 Z

s=0 s,=0

I:(Ap )]n — 1S, —(rp—1)s,—(rz3—1)s3 I:( u ):I N—T —1S; >S5, T3S
I:(Bq )]n - —1S;—(ra—1)s,—(rz—1)s3 I:( V):In —F—1S;—r2S>—T3S3
[ E, ]Sz[ m :|S3 (7L GV (7\.1)51 v X;131+r282 M;Z M:S-;3
[(F )]SZ [(HW)]S3 s! s ! s,! x3® s,!
(Axca )" (1+ X H) dxdydz

-+
(n—r —ns, —r,s, —r;s;)! i,y 1—X
11 2 2 3 3 = 2 2 sy 2 s,

0] [ax Hn_r rlsl n r—rlsl—rZSZ [(
—Y > 7 Z

$=0 5,=0 S2=0 3=0 I:(Bq )]n—r—rlsl—(rz—l)sz—(r3—1)s3

L@, [EVT (G )], (1), v (), x5
(O] vee e L(FOL[HDL, st st s,

N—r—rS; —,S,—I3S3 (

NIH

V425, 1 _v-2s

+¥
2

2 2
I x? +y 2 x +y2+22)Texp{i(x2+y2+zz)X _Y

x? +y?

>

)]n —r—ns;—(r>-1)s;—(rz—1)sz

1+Xiu)
Sy

T (1SS Y

X

1
X5 s;! (N —r —rs; —r,S, —r3s3)!<§+%)Sl (1—%)51
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If (t)3, (t)dt

iv7 F(liu)r l+¥)I“(1+¥)
_ 2 2
N 4+
8 r(1+ qu)
n n— |:n —r rlle[n —r rls1 rzsz]
< M, ; E
S= O sl—O SZ—O sz3=0

Bq ) -n :|r +1181+(r2—1) s> +(rz—1)s3 I:l N (DV ) -n :'r +11S1+2Sx+I3S3

(
I:l_ (Ap ) -n :|r +8; +(r;-1)s5+(r3—1)sg I::L - (Cu ) -n :L’ H1S1+2S2+3S3
B

Eh )]32 |: ] (7\’1 )51 Vil (_1)r(P+q+u+v+1) (_:I_)r2(p+q+u+v+1)s1
)

(R, [ ] st (w7 sl

SZX;252 (_1){r2(p+q+u+v+1)+p+q}sz (_

S
X377 Uy

)r +rS1H S, +r3S3

r, \ 252 rss
(HX14) S3! X3

H? (_1){r3 (P+g+u+v+L1+p+q }33

Ljf(t)Jn(I)dt

(nxitxs )™ . (3.2)
The single terminating factor makes all summation in (3.2) run upto o, and we finally

achieve

il

NII—\

3 3)

R, (xl,xz,x3)J”Of (t)J, (t)dt
on using?

J.wJ”OJ”O(x2 +y2)v771(x2 +y? +22)%exp{i (x2 +y? +22)X2 _yz}
2 2
0 0 0

X" +y

2 2
COS{ZM{tanl[X ;y jH f (x*+y?®+2?)dxdydz

) i"Vr r(%iu)r(lzv)r(u%)

8F(l+%iu)

PARTICULAR CASES(3.1)
On specializing the values of the parameters involved in Lauricella form, a number of known
and unknown polynomials can be obtained as the particular cases of polynomial set R, (X;,X,,X).

Some of them, which are well known, are listed below.
()] Hermite Polynomials
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Onsettingp=0=q=u=v=s;A=1=v=A1=r=rgr1=2=y;14=-4
and writingxforxq in (3.1) we achieve
8F(l+%ip)(2x)n

A F(%ip)r(%+%)r(l+% IO f(t)J, (t)dt
xj:j:j:(xz +y2)v77l (x2 +y? +22)7% exp{i (x2 +y? +22) )):2 ;zz}

2 2
xcos{Zu{tan‘l(x ery ij(x2+y2+zz)

Hy (x)

xF - lz dxdydz
X

1. v. )
(§+%.1),(1+%.1),
where H,(x) are the Hermite Polynomials.

(1) Bedient Polynomials®

lfwesetq=0=s;p=1l=U=V=A=Aq =104 =2=1pq =4, A1 =0,

Cq1 =B, D1 = o + Band writingx4 forxin (3.1), we get

8 (1+3 £u)(a), (B), (2x)

(a+B), Vr nti" F(%iu)r(%+%)r(l+%)j:f (t) 3, (t)dt
xjijjw(xz+y2)v7_l(x2+y2+22)_%exp{i(x2+y2+zz)xz_y2}
oJo Jo x? +y?

2 2
X COS {ZM{tanl (%JH f (x2 +y?+ 22)

xF —% dxdydz
X

G,, (a,B,x) =

1—a—n,1—B—n,(%+%:l),(l+%:l);
WhereG(a, B, X) are Bedient Polynomials.
(111). Sylvester Polynomials®
Ifweputp=0=qgq=u=v=s;A=1=r1 =v;=pnq =pu=1r;Aq =Xxand writing

xforxqin (3.1) we arrive at

IJSRR, 8(2) April. —June., 2019 Page 2717



Rajnish Kumar Singh et al., IJSRR 2019, 8(2), 2711-2719

8F(1+ iu) x"

by (X) = r(“%)J‘:f (t) 3, (t)dt

Nl< [N

T i" n! r(%iu)r(

N[

~ 2,2

© ) 0 vl v
x2+y2) 2 (x2+y?+22) Zexp|i(x?+y?+22) Y
X.l.o J.o J.o ( Y ) Y ) p{ ( Y )XZ"‘y2
X2+y2 2 2 2
xCcos| 2u{tan™ 5 f(x2+y?+2?)
xF % dxdydz

(334} 3)

where® (x) are the Sylvester Polynomials.

—

(V) Laguerre Polynomials
Onputtingp =0=gq=u=v=h=s;k=1=A=v=puy =pu=rg =ro =Xq;
Xy =Yy,Fq1 =1+ ain (3.1), we obtained

8F(l+%iu)(l+a)n

O RITE

(o}

2 2

X.[ij,[w(xz +y2)%1(x2 +y? JFZZ)%GXP{i(X2 +y? +22)X -y
0 JO JO

x? +y?
-1 X2+y2 2 2 2
xcos{Zp{tan [ 5 Hf(x +y?+2?)

xF y |dxdydz

1, v. V.q).
1+a,(2+2.1),(1+2.1),_

where L' (y) are the Laguerre Polynomials.
(V) Jacobi Polynomials
On making the substitutionp =0 =gq=u=h=s=rro=v=1=K=A=v=puy =14, pn=

e, — e = : - -1 .
1=pq;Dq=1+a;Fq=1+p;and instead ofx, =h in (3.1), we get
(x+p), 8F(1+%ip)(x -1)"

nteJr i r(%¢%)r(%+%)r(1+%)fwf (t) 3, (t)dt

o

PlP (x) =
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ijjij(xz +y2)%1(x2 +y° +22)7%exp i(x?+y? +22)X2 -y*
0o X2+y2

2 2
X COS {ZM{tan‘l [%JH f (x2 +y?+ z’-’)

-n,—o-n,[1+X+pu):1

n,—o n,( +2 p)

F X_J"l X Z
X 1 dxdyd

1+B,(%+%:1),(1+%:1);

where pn(a'ﬁ) (x)are the Jacobi Polynomials.
4. CONCLUSION

These polynomials are of at most important for scientists, engineers and physical sciences,
because these occurs in the solution of integral equation and analytic function, which describe
physical problems. The newly defined polynomials may be immense use in new phase of
Mathematics relevant to Physics, Chemistry, Engineering and Social Sciences.
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