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Abstract: In this paper an attempt has been made to express some recurrence relations for the generalized hypergeometric polynomial set
Rn(x1,%2,x3) followed by important and interesting particular cases. Out of these particular results some of them stand for well known

polynomials and some of them are believed to be new. Those recurrence relations are of at most important for mathematicians, scientists and
engineers.
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1. INTRODUCTION

We defined the generalized hypergeometric polynomial set Rn(xl' Xo, x3) by means of generating relation,
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where v, A, xl, XQ, k3 are real and r, rqyare non-negative integer and r oy T gare natural numbers.

The left hand side of (1.1) contains the product of generalized hypergeometric function and Lauricella function in the notation of Burchanall
and Chaundy[1].

The polynomial set contains number of parameters, for simplicity we shall denote
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by R, (xq, X5, X3).
where n denotes the order of the polynomial set.

After little simplification (1.1) gives
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2. Notations
I. i (M=1,2,3,...... n-1, n

II. (i) [(ap)] =ap Ay - Agyeeenenen a,.

. b b+1 b+a-1
II. (i) A(a,b)——,%, ...... + +Z
_(b) (b+1 b+a-1

(ii) Ak(a,b)—(a)k( a )k ...... ( - )k

(i) A[m;(ap)}:];[];[[ait’:fljk.
V. (i) F[(ap)]:]jr(ai)

(11) F[(ap);s] = l]i[ll"(ai )-

i) rlaap)]=] [r(ze=1)
v. () T.(axtb)=T(a+b)I'(a-b).

(i) r.(a+b)=T(a+b)l(a-b).
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3. Recurrence Relations:
Now, we shall defined a few recurrence relations for the polynomial set R (X1, X5, X3).

From (1.2), we can write
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Differentiating (3.1) with respect to x,, we get
. ] (][
6x {Rn (xi‘h,xgz’xgs )} :g1r4l"l'1 Z z
1 s=0 s;=0 s,=0 s3=0
< |:(Ap ):In—r—r]s1 —(ry—1)sy—(r5—1)s3 I:(cu )]n—r—rlsl—rzsz—r353 [(Eh ):Is2
|:(Bq ):ln—r—rlsl—(rz—l)sz—(r3—1)s3 I:(DV )]”*r*r131*r232*r353 I:(Fk ):Isz
I:(Gm ):ls3 (7\')5 (7‘*1 )51 VSH51 Hz H xrlslgl+r23292
[ (H,, )]33 s! s, ! s, ! x93
Nn—r—r S| —1,Sy—13S3 r4\91 (n-r-ris;—rys—7553)-1
N (=)
(n—r—ns, —r,s, —1;s;)! . (32)

A My » > » p +1; u > ) m
RV A KI.H'HI.“Q'HS.(A ) L(Cu)+1;(Ep )3(Gm)

91 92 g3
X7, X X )
n,r;rl;rQ;r3;r4;(Bq)+1;(Dv)+1;(Fk);(Hw) ( 1 >72 »7*3

n 1 r [n 17— rlslﬂin 1—7r— rls1 rQSZ:}

= giry X Z Z Z Z

s,=0 s3=0

IJRAR2001715 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 38


http://www.ijrar.org/

© 2020 IJRAR March 2020, Volume 7, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

|:(Ap ) i 1i|”*14*’151*(’2*1)52*(%*1)53 [(Cu ) * 1]”*1*’*’151*72524353

|:(Bq ) " 1:|n—1—r—r1s1—(r2—1)sz—(r3_1)33 |:(Dv ) " 1]”’1*7*71514252*7353

X

[(E )1, LG ], (M), (h), v s s X
[(F )] [(H )] s! s!  s,! s, X%

n—1—r—rs,—r,Sy—7r3S3 ( P g1(n-1-r—rs | —ry5,-7353)
1

L

~ (n—1—r—ns, —rs, —r;s;)!

(AT e
[(B a )] [(D,)] n-1,(Bg J+1,(Dy )41

91 92 g3
(xl »Xo™» X3 )

x I:(Ap ):|”—"—r151—(”2—1)52—(”3—1)53 I:(Cu ):In_r—"lsl—rzsz—rsss |:(Eh )]Sz
|:(Bq ):In—r—rls1—(r2‘1)32—(r3 -1)s3 [(DV )]”—r—ﬁsl—rzsz—rsss [(Fk )]SQ

[(G ), (R) v (A, mt p3 s g

[(H )]Ss s! s, ! s, ! S5 ! X359

N—7r—rS;—75Sy—73S3 ( X

)91 (n—r—ns,—rysy,—r3s3)
1

x
(n—1—r—ns, —r,s, —r;s;)! 63

Hence from equation (3.2) and (3.3), we arrive at

[(4,)][(C.)]grmam xpm
[(Bq)] [(D,)]

91 92 g3
(xl » X5 5 X3 )

a%{Rn (xf’1 , X3, X3P )} =

><R(Ap)ﬂ,(cu)u
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where n> 1

Corollary : On setting 91=1=9,=03 Wwe achieve

[ A, J[ C, ]ur4x1’4
a%l{Rn(xl,xQXs))} [ B, )}
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(A, )+1(Cy )1
XRn—l,(Bq )+1,(DV)+1 (xl » Xo s Xg )

...(3.5)
where n> 1

Particular Cases of (3.5) :

L. Onsettingp=0=g=u=v=s;A=1=v= M =r=rgpr=2=pmp=-4 and writting x for xXq in (3.5) we achieve

<L H, (x)=2nH,, (%)

where Hn(x) are the Hermite Polynomials.

II. Onmakingthesnbstitutionp=O=q=u=h=s=r,r2=v=1=k=x=v=p2=r4;u=1=u1;D1=1+cx;F1

=1+ f; and instead of x, = x—% in (3.5), we get
X+

(x=1) 2L PP (x) =Bl (x) - () B ()
where Pn(“’ﬁ) (x) are the Jacobi Polynomials.

I11. Ifwetakep=0=q=u=h=s;v=1=k=x=v=x2=r2=r4;u=%=u1;D1=1+B;F1=1+cxandwriting

x+1 for x; in (3.5), we obtained
x-1

(x+1)%prfa7ﬁ) (x) - nprga,ﬁ) (x)+(n+B)PrEa+l’B) (x)

-1

where p(@-P) (x) are the Jacobi Polynomials. [2, P.254]

n

x+1

Iv. Ontakingp=0=q=u=h=s;v=0=k=r=r2=r4=7»=v=x2;D1:7L+l:F1;M:l ~—1

= and writin
) ) ) 9

for xq in (3.5), we get

(3 =1) L (x) = e (x) (20 +n—1)CL) (%)

n—.

where C* (x) are the Gegenbauer Polynomials. [2, P.276]

V. Onmaking the substitution p=0=g=u=s;u=v=1=r=r =x;, =A=v=nu=pny F =k+%, ro = 2 and writing

ﬁ for x, in (3.5), we get

() (x)) =263 (x)

where cz (x) are the Gegenbauer Polynomials. [2, P.276]

VI. Ifweputp=0=qg=u=v=my w=1=r= rp=v=L=p=pg=ry Hi=1, r3=2andﬁ for x; in (3.5),
we get
d
(x2 —l)aPn (x)= n[xPn (x)-P, (x)]
IJRAR2001715

| International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 40


http://www.ijrar.org/

© 2020 IJRAR March 2020, Volume 7, Issue 1

www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

where P (x) are the Legendre Polynomials. [2, P.157]

Now equation (3.4) can be written as

g, _O | _ g g2 93
[xl j—Rn(xll’xz » X3 )

ox,

_HnG [(4,)][(c)] R (xfr, %87, x5)
[(B,)|[(D,)] (e .. (3.6)

where n> 1

Differentiating (3.6) successively m-times, we arrive at

m
1-r,9, 0 g 92 93
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where n>m

Corollary : Onsetting g; = 1 = g5 = g3; we achieve
x 9| R (%1, %,5,%5)
1 axl n 1 2 3

(ury)" |:(Ap )]m [(Cu )]m RlAR)m(Cysm (%)%, %3)
[(Bq)]m [(D,)], " .. (3.9)

where n > m and m is a non-negative integer.

Particular Cases of (3.8) :

L

II.

Onsettingp=0=g=u=v=s;A=1=v= M =r=rgsr=2=y u1=—4andwritting x for x; in (3.8) we achieve

o P ()= Hn ()

where Hn(x) are the Hermite Polynomials. [2, P.187]

Onmakingthesnbstitutionp=O=q=u=h=s=r,r2=v=1=1<=7»=v=p12=r4;u=1=u1;D1=1+o¢;F1

_ . : _x—-1.

=1+ B; and in stead of x, = 11 in (3.8), we get

d" {(x_ l)m P(a,ﬁ) ()C-i- 1)} — (1 + Ot)n (x B 1)""" P(ot,ﬁ+m) (x — 1)
dx™ n x-1 (1+a)nim nom x+1

where p(@-P) (x) are the Jacobi Polynomials. [2, P.254]

n
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I11. Ifwetakep=0=q=u=h=s;v=1=k=k=v=x2=r2= 45 MZ%zul;D1=1+B;F1=1+ocandwriting

x+1 for x; in (3.8), we obtained
x_

(1+x)} _(1B), (-2 e (L)

d”™ e _ .\ plap)
{(1 x) BT (1+8)__ nmo 12 x

dx™ "
where Pn(“’ﬁ)(x) are the Jacobi Polynomials.

NMdp=0=g=u=h=sv=0=k=r=r-=7r = L=v=xa: 1 _p.o, 21 e

IV. Ontakingp=0=g=u=h=s5v=0=k=r=ry=r,= A=V =Xy D1:k+§:Fl, m=5=H, and writting

x+1 .
1 for xq in (3.8), we get

n-m

d” Iy 5 A X (27“)n(x2_1)2 A x
dxm{( ) C'(l)(«/xQ—lJ}: (22) c’(l)’”( xQ—lj

n-m

where an (x) are the Gegenbauer Polynomials.

On making the snbstitution p=0=g=u=s;u=v=1=r= r4=x2=k=v=p=u2; Fl=x+%, r2=2andwritting

X— for x, in (3.8), we get

Nx® -1

7n+m,§f7»fn;

Q|-

SleraE) -G

1.
7\4+§,
where Cﬁ (x) are the Gegenbauer Polynomials.
X
VL Ifweputp=0=g=u=v=mw=1=r= r4=v=x=p=u3= r3; Hi=1,r3 =2andﬁ for x; in (3.8),

we get

i ) )

where p (x) are the Legendre Polynomials.
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