Singh Rajnish Kumar et al., IJSRR 2019, 8(1), 2513-2520

"™ Research article Available online www.ijsrr.org ISSN: 2279-0543
International Journal of Scientific Research and Reviews

Infinite Single Integral Representation for the Polynomial Set R (X, X5, X3)

Singh Rajnish Kumar and Singh Brijendra Kumar”

Department of Mathematics, Jai Prakash University, Chapra, Bihar, India
Email: - brijendrakumarsingh111956 @gmail.com, srajnish093@gmail.com

ABSTRACT

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

Integral Representation for the polynomial set R;(xq, 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 hypergeometric polynomial set R (X1, X, X3) by means of

generating relation,
(1-vt )—x (1-u1x;t*1 )_M

(A5):(Cu)3(En)(Gm)

F XPE, X5t Xt

(Bq):(Dy):(Fo)i(Hw)

& Vikikaihaikingingi(Ap )i(Cu)i(En )i(Gm ) n
= % Rornmrn oo, CaXeXs)t (1)

wherev, &, L1, Ao, Lgarereal and r, rqare non-negative integer ande,, eg are 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

VihiAgi Az gk a3 (Ap )i (Cu )i (En )i (Gm );
nLrirrrairg(Bg )i(Dy)i(Fe )i (Hw) (X1:X2.%3)
BYyR, (X1, X2, X3).
where n denotes the order of the polynomial set.

After little simplification (1.1) gives

s
NUPREE 35 5 D 3

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

I:(A ):In r—ns;—(rp—1)s; —(rz—1)ss
I:(B ):In —r —1;8, —(r2-1)s,—(r3—1)s3

[(C))y i [(E)], (G, (), (), iz
[CHINS R INIC ] ST5, 15,15,

N—r —1S; —I>S,>—I3S
Xr4 1217722277373 )(rlsl+rzs2
K 2

x
ras
(N —r —rs, —r,s, —r;s;)Ixs> L 12)
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2. NOTATIONS

I.)(n)=1,2,3, ......... n=1, n.

(i) (ap) =ag, 8, 8z, v Ay

(iii)(ap ) = A1y A0y evver Ay Qjpq] ceeeeeee ap.
1.(i) [(ap)] =aqag ag,..eeeenn ap

()] (a, J H(a) =(a,), (a,), ... (a,)
11.()A(a.b) = —% ....... +%.

(i) (e)=(3) (23, (>3,

Ginalmian) =T TT (25—
[(a)]-TIr )

(iyrf(@):s]-T ()

ipr|a+ G2 =TTr(a %)

(iv)r[A(a;b)]:Hr(%)_

V.(i)l“*(aib):l“(a+b)l“(a—b).

(i) r.(a+b)=T(a+b)r(a-b).

[(Ax)] [(€u)], (mxi*)’
[(Bq)] [(DH], n!

3. THEOREM

Forry>1, and rg> 1, we have

VIL(i))Ms =

ra)r(d)r(d-c-a)

Rn(xl,xz,x3):Sa r(d-c)r(d-a) M, J_ N al[ aX]

[-n:r,r.r,.r] [1 q) n:r,r,r,—1r, —1]

XF1+q+v h:m:1

e Tk 2w , [1 N, 1r—1]

[A-(D,)-n): 71,07 |, [(Bn) : 1][(Gn) : 1][A: 1].[A, : 1L [ (@) :1],[d — (—a) : 1]

[(1-(c.)-n):rnn.n L[(F):1][(H,):1],[d-a;1],—; |
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V( 1) (p+g+u-+v+1) Mlx ( 1)r1(p+q+u+v+1)

(nxg= ) ’ (xg= )"
MZ 1)r2(p+qr+u+v+1)+p+q | 3 (_1)r3(p+q+u+rv+1)+p+q dX
(o) () "

Proof : we have

n—r n—r—nns; n—r-—-rs;—r,s,
o C, [%J[ﬁ J[ 2 }[ 's J
o= p™xi™ R s x> D> >

d - s=0 s,=0 s,=0 s3=0
b

|:(Ap ):In — -5 —(ro—1)s,—(rz—1)ss I:( u ):In — —15;—(r>—1)s;—(rz—1)s3
|:(Bq ):In —r—ns;—(rp—1)s,—(rz—1)s3 I:( V):In —r—ns;—(rz-1)s;—(rz-1)sz

LEDL IGm) L, M)e V2 ), pit X377 pe? p

[(': )]Sz [ (H,, )]Ss s! s, ! s, ! S, ! <o

N—T —1S;—T>S5—T3S
(I_,[,X:[‘l) 1 252 33851 (d _a)81

(N—r—ns, —rs, —rs;)! (a), (d-c-a),

B c: |: :l |:n —r —rlsl:l |:n —r rlsl—rzsz:l
— J‘o p—sx Xf+sl_l|:

77 2. 2
B LG A £ D ) A K

>

d;

s=0 s;=
I:(B ):In —r —r;S;—(ro—1)s,—(rzs—1)ss I:( V)]n —r —I1S; >S5 —I3S3 I:(I: ):lsz

[(Gm )] (Mg V2 (M), var X3z P
[(H )] s,! s,! s, 'xr3s3(n—r—rlsl—rzsz—r3s3)!

)n — —I1S,—1>S5>—T3S3

(nxge

s% (d —a)_ 'a+s,)r(d)r(d—-c—-a-s,)

(a)51 (d—c:—a)sl s*% TI'(d-c) I'(d—-a-s,)

_ F(a)F(d)r(d_C_a)x[?Hnﬂ[ s | [Ny |
1 sar(d—c)r(d_a) ) )

s=0 s;=0 s,=0 s3=0

I:l (B ) n :Ir +S; +(ro—1)s,+(rz—1)ss I: o (D ) o :'r+r151+r252+r353

I:l (A ) n :|r+r151+(r2—1)52+(r3—1)83 I: o (C )_ :Ir+r151+r252+r353
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[EDL G, () vt ()" (T g (),

I:(F ):Is2 I:( HW ):Is3 S | (MX;_ )r +1Sq +pS5+3S3 Sl |

r.s- ( 1)r2 (pP+g+u+v+1l)+p+dlss Hsa
3

nz? X3

1 S1
Sz S .. (32)

The single terminating factor (—n') makes all summation in (3.2), runs uptooco.

r+r;S,+ryS,+r3Ss

M, T(a)r(d)r(d—-c—a)
N ® I'(d-c) Ir(d-a) yyyy

S s=0 s$;,=0 s,=0 s3=

e G D A T £l TP Al ST
(A AT PPN = S (CF) Bl B DN
LEDL @], (). ve (DT o), ke xe
[((FOL, [(HL)], st () s™ st (e )™

5 (_1)r1(p+q+u+v+1)sl (_1)r2(p+q+u+v+1)+p+q}32 X;232 sz
(pxja )™
_ S3 (_1)r3(p+q+u+v+1)+p+q }sa
(HX{4X3) o
'a)r(d)r(d-c—a)
=M R s X5,
s r(d-c) r'(d-a) » (X205
On using?
h ¢ r'(a)r(d)r(d
Ie‘stt""‘1 F st |dt = Ef‘) (d)rd—c-a)
) d: s® I'(d—-c) I'(d-a)

Where Rg(a), Rg(s) > 0,Rg(d ) >Rg(c + a).

PARTICULAR CASES OF (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.
I. GegenbouerPolynomials

Ontakigp =0=g=u=h=s;v=0=k=r=1r1y =r14=4=v = Xp;
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andwriting X—J_rl for x4 in (3.1), we get
x-1 1

C,

YR L A NPT N

" T(@)rd)rd-c-apnit 2/ J q S
—n,%—k—n(a:l),(d—c—a:l);
< x—-1_ 1 dx
X+1 s

1 . .
7\,+§,(d —a .1),

where C, (X ) are the Gegenbouer Polynomials.
I1. Gegenbouer Polynomials
On making the substitutionp =0 =gq=U=S;U=V=1=r=rg =Xo =A=V = U = up;

X
x? -1

F :X+%, ro = 2 and writing forx4in (3.1),we get
C;

2 1r(d-a)r(d-c)(2r N
_S ( a) ( C)( )n X J.e—sxta—llz SX
[6) d:

Ch(X)=—3 I'(@a)I(d) I'(d-a-c)

n — 1 ) A |
?n,?n+§,(s :1),(d —c —a:1);

2
<F X —21 dx
SX

1 “q)-
_7\,+§,(d —a 1),

where C ) (X) are the Gegenbouer Polynomials,
I11. Legendre Polynomials

Ifweputp=0=q=u=v=mw=1=r=rg=v=A=p=pg=rg;Hq=1,rz3=2
and ﬁforxl in (3.1), we get

C,

S r(d _a)r(d _C)X J.e—sxxa—lF sX
0 d:

n!'r(a)r(d) rd-a-c)

P, (x)=

-n —n 1 /.. .
7,?+§,(S.1),(d C a.l),

2
<F X —21 dx
SX

1(d-a:1);

where P_( x) are the Legendre Polynomials
n
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IV. Panda, Rekha Polynomials
On making the substitutionp =0 =g =u=Vv;r=1=rg=v =L =Xp; ug=p=v,rg=m,

X1 = xandreplacing(G,) by (a,) and (H,,)) by (bg) in (3.1), we arrive at

A, (x) = s® I'(d-a)r(d-c)(vx)" TesxxalF[ ’ sx]
d;

n!'T(a) r(d) rd —a—c)0

A(m;-n)(a, ),(s:1),(d —c —a;1);
xF E(ﬁ)m dx
S\ vX
(bs)’(d _a;l);
where A, (x) are the generalized polynomials defined by Panda’
V. Brafman Polynomials:
Onputtingp=0=qgq=u=Vv=s;r=1=rg=A=v=p=pug=X1 =Xp; g =p =1

pug =xin (3.1) andG, = a; Hp = By,; we get

c:
p — (d a)r d C) e S*x a-1 ’

Bn (X)_n! I(a)r(d) r(d-a- c).[ i _ X
A(P;—N),04,0,,...... a,.(s;1),(d—c—a:1)

< % dx

(d_a;1)1[311[32 ------ Bv;

where B P (x) are the generalization of Hermite polynomials by Brafman®

V1. Lommel Polynomials

q=0=v=m=s;p=1=uUu=W=A=v=X=TIgu3=-1,rg=2=p;Aq =1,
Cq = v, Hq = vandzfor xqin (3.1), we achieve

S E R R L R TORE:D i N

z)" Tnir(@)r(d) r(d-a-c) =X

d;

z

1
—%,—%+— (s:1).(d —c —a;l1);
<F —1 dx

sz?

v,—n,1—-v—n,(d —a:1);

where R, | (%) are the Lommel Polynomials®
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VII. Khanna, I.K Polynomials
Ontakingp=0=0q=S;U=1=V=M=W=A=V=r=rg=Xy =Y, 3=M, ug =
u =vand instead (D ,) = (Bq); X1 =x(Cy) = (ap), (G = (ap) and (H,,) = (bg) in (3.1),

we arrive at

B, (x,y)=

o re-a)r@ ()], (> ¢ [

n! T(a) I(d) r(d-a-c)[(B,)] 3 a:

i A(m;—n),A(m,l—(Bq)—n),(ar)’ |
(s;1),(d —c —a :1);

m(g—p-+1)

xF ”(_m) — dx
s(vxy)
A(m;1—(a,)-n),(b,),(d —a:1);

where B, (x, y) are the Polynomials defined by Khanna I.K.S
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