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JIndia 1. Introduction

Jn[(xm),y}

We define the classical generalized hypergeometric polynomials set
means of generating relation

of several variables by

o |ni(a);

R o 1° ’ _ E
(rnyete) F| 0 e
(b,): "
b, ); -
- (¢, )(a,) 1y ey ) 5
W' t, uy X5y~ €2 ... ka;k €k &
B,)(0,)6,) d

(1.1)

where &, A, Al, o, d; p, pul, p2 ...... um are real and e, el, are non-negative integers and €2; ...... em are nat-

ural numbers.

The left hand side of (1.1) are the product of generalized hypergeometric function and Lauricella function in
the notation of (Burchnall and Chaundy) [4]. The polynomial set contain a number of parameters. For sim-
plicity we shall denote

BN odiuspg g e Mm:(ag);(Ar);(Cp);(a”k )[ }
Jn,e,e1:€2§es; """ em§(bk);(Bs);(Dq);(BVk) (xm )’ J

=J, | (x,).y).

where n denotes the order of the generalized polynomial set.

2. Notations

. LOm=1,2,...... n—1,n.
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163


https://www.doi.org/10.22271/maths.2026.v11.i9b.2699
https://www.mathsjournal.com/

International Journal of Statistics and Applied Mathematics

A(a b)—— ﬂ+ Lbra-1

0L (i) 7 a
X b+ +2 b+a-2
(ii) AV)=2 L L2 b2

(IV)A(a b+c+ d)= (a b+c+d),A(d;b+cfd)’
Aa; b—c+d), Na; b—c—d),

1, (i) &l =1(eet) <2) (1) - (beet)

o Jaip] =(2) (221) - (braz2)

(11) kooa Tk a k

https://www.mathsjournal.com

i 1) =fir(¢22=1)
1V)F[A(m);(a )] 1"!nlr

(a,)+r- l]

m

VL (i) [ (a +b) =T (a+b)T(a- b)
(i) Tx« (@+b)=I'(a+b)T (a+b)

()], [(c,)] ] Gt )

M= [(B\)}”[(Dq)]”n!

A [m (a,,)] =]L[|_[ a*r l]
(iif) aElomo ) . ) .
3. Represention of polynomial set Jn{(xm ), y )} in se-
V.G [(a )] l'l(a ries from [ |
' [(a )'(s)} f1 () Theorem : If the classical polynomial set Jx 160U s defined by
1) e i (1.1) then
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Proof : We obtain from (1.1)
3.1

(o) (- k)m £

Em em

n=0 mmy,my, - -m=0

G, e ()], [A)

X

ey

m! y

[(B,)] N [(Bs )|

)], G e ) e ) ¢

[ )}

m, !

yem+e1m1 +eylMy m, ' n!

my,

164

TSP19stT

‘9z0T "

015 papeojumo( “(6)[1

sdpy w

2201/310 10p M

of [euonewau] £q 6697961 [ [A'9ZOT SYIeWw/| L

1S1e}S JO [BLLIN:

ey parddy pue sol

1R

235 *[9202/60/vT] U0 S

Loy

101}IPUO)) PUE SULID

:sdpy) su

nIe yO ‘osn

Sa[0)

i}

uo0)) dAanear) s[qesrjdde a



International Journal of Statistics and Applied Mathematics

https://www.mathsjournal.com

@)

my

(o), (),

)mz

G (g xe

Hence, the proof.

m em+te;m; +esm,
[(b )] - m! m! &" y m,!
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n-em| |n-em- elml N-em- ey -y -+ Crc-1€k-1
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X[(Ar ]n- em- e;my- (ep- Dmy--+-- (ec- Dmy 3-3)
[(Bs )] n- em- e;my- (- Dimy- -~ (e - Dimy On comparing the co-efficient of #n from both sides, we achieve (3.1).
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After little simplification (3.3) can be thrown in to the form
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The single terminating factor makes all summation in (3.4) runs up to
34 0.
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4. Lauricella form of the polynomial set Jn{(xm ), y )}

Various forms of (3.4) have been obtain on specializing the parame-
tersts e, el, e2...... ek which are given in the form of corollaries.

Corollary I : Ife2>1, ...... ek > 1, we achieve

J, I (xm ), y} - M Fr+p+u+g+1:aul R

S+q +V+h:ﬁv1 ’BV2 """ ka

9
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[(1— (A)-n):ee e, -1, ek_l} ,{(l— (Cp)- n)ie.e, ey ek},
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Corollary II : For e2 = 1, we obtein

4.1)
reprsgita o | |GGT)E0€0,100 00 e
Jn{(xm)’y} = MP;+ql?|-vlihi3vll,[;jz--li%~[3Vk " [[ l . -
|_ ’
:(1- (BS)- n):e,el,O, ------ ek_l] ,[(1- (Dq)- n):e,el,l, ------ ek- ,
:(1-(A,)- n):e.e,0, - ek_l],[(l-(cp)- n):e,el,l, ------ ek—,

[(ocul):l] ’[(O‘uz)3 1] ...... [(auk):l] [ (a,):1] [o:1],[2, 2 1]
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Corollary III : For ek = 1, we achieve
4.2)
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Special cases

(44) Casel:Ontakingml =0=m2=...=mk=>x1=0=x2=.. =xk
in (4.1), we arrive at
J (y):MZw'(_n)em[l_ B)-n],,[1-(B,)-n] ,
n
- - - - |
= [1-() n]em[l (c,) n]emm.
Case II : If we putting m2 = ......... =mk=>x2=..... = xk in

(4.5)

(-n
J.(x,,0,0---y) = MZ

m,my =0

(4.1), we get
)em+e my [1 ) (BS )_ n} em+e;my
[1 ) (AT )- Tl] em+e;my

(4.6)

Case III : On making the substitution m1 = ...... =mk;x1=1=>x3=

0=x4=...... =xk in

[0

@), [(@,)], @, 6.

{1- (Cp)- n}

em+e;my

[(bh)] [(ka)] m! m,!

(4.1), we achieve

] em+(ey-1)my,

n] em+(ey-1m,,

1-(D,)- n]

em+egmy

(a,)] (@), )"
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em+egm,

B, mt g™y

4.7)

Case IV : On making the substitution m2 =0 = =mk-1=x2 =

0= =xk-1, we arrive at

(-
J, (xx.,y)= MZ !

)

em+te; my

1- B,)- n]

em+(e;- Drmy,

m,my;. =0
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] em+(e.- Dy,
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5. Particular cases

On specializing the values of the respective parameters involved in
Lauricella form a number of known and unknown polynomials can be
deduced as a particular cases of the newly defined a classical polyno-
mial set . Some of them, which are most usefull and well known are
listed below:

(4)
Separating the term corresponding to (4.5) and specializing the re-
maining parameters, we have :

(i) Sylvester polynomials
Ifwetaker=0=s=p=¢g=d,o=x;E=m=1=A=g=h=e=xl;
y=x=pin (4.5), we get

-n,x;

J, ()= R

1
<, 1=,

where ®n(x) are the Sylvester Polynomials.

(ii) Srivastava's Polynomials 110
On making the substitution r=0=s=p=¢q;d=1=e=E=x1=A=

https://www.mathsjournal.com

where 4 (y) are the Srivastava P.N. Polynomials.

(iii) Srivastava's K.N. Polynomials | 1]
Forr=0=s=gq=g=hp=l=m=(=d=e=c=x1;¢=5y Cl=1+

%" Ty then (4.5) becomes
J, {1]
y

where 4’ () are the Srivastava Polynomials.

Cora+ny |Tm
ERGEE—

n!

-h- g

=y "A; (y)

(B)
Separating the term corresponding to (4.6) and specializing the re-
maining parameters, we have :

(iv) Abdul-Halim and Al-Salam Polynomials !/

Ontakingp=0=¢g=r=s=u=v=myg=1l=h=e=xl=d=p=
_1

el =ml=7A=ul;9 =% g=p, h=qin (4.6), we achieve

W] 49 6692

m;c=1+2A2; u=yin (4.5) we get

-ni(a,):

-n;

4

0T TSY19SY

192

5
N
8

]

Q61 114°920T

[4

g, (L) =rF x|=F| «x
(®,): b:
-nil+ A,
J,(y,1D 2% oFy é =A" (y) where | F,[-n.b:x] are the Abdul-Halim and Al-Salam Polynomials.
— (v) Laguerre polynomials
On making the substitutionp=0=g=r=s=g=uk=vk;m=ml=h
=0=A=-A=pl=y=w;bl=1+aqa,and™ :i, in (4.6) we get g
-n: S
(1+a) ' 5
A+a) J, |L|=—T2F| y|=LI9Q) 2
n 1 y n! yn yn n &
) 1+ d

where LY (y) are the Laguerre Polynomials. (vi) Tchebicheffe polynomials of first kind
Ontakingr=0=s=p=g=uk=vk;q=h=y=d=e=el =vl =l

=6 =21 =-\ =; u=b=p =5 =b: and putting % =371 in (4.6), we arrive at

=(x+1)"T, (%)

(vii) Tchebicheffe polynomials of second kind
Ifwetake r=0=s=p=g=uk=vk;q=1=h=d=e=el=§=0=
AM=-A=ym =% =w;=D, =%=

achieve

where, T, (x) are the Tchebicheffe Polynomials of First Kind. b and writing %%, for x in (4.6), we

n

(%) (n+1)! Jn(x

x-1
+1’1

)

:(x+1)‘”(n+1)!(x_ 1)"

n!

2

'
=

=

Njw

= N

n;

+1

—

=(x-1D"U, (x)
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where U, (x) are the Tchebicheffe Polynomials of Second Kind.
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(viii) Simple Laguerre polynomials
Ifwetaker=0=s=p=g=g=o,b;0=1+B,h=1=uk=Al =

1

A=y=e=el=&=pul; u=-1;b1 =1, 1 =1+ a and writing X
for x1 in (4.6), we get

https://www.mathsjournal.com

where on(x) are [156; 235 (12)] reduces to Simple Laguerre
Polynomials.

SoXe

(ix) The Generalized Polynomials [09; P.243(4)]
Forr=0=s=p=g=g=%, Py h=1=uk=e=el=y=d=§¢=

-A=o0c;bl=1+a,pl=1+PBand X forxl in (4.6), we achieve

_n;

1+o;1+p;

x z%fn (x)

(x) Pseudo-Laguerre Polynomials [09; P.45(12)]
Ontakingr=0=s=g=g=h=o, b, p=1=pl;p=1=E=0=

A=A=e=el=y=d;cl =-\ pl =-1, we get when X for x1 in
(4.6)

-n;

where j, o are the Pseudo-Laguerre Polynomials.

©
Separating the term corresponding to (4.7) and specializing the re-
maining parameters we get :

(xi) Gupta and Jain Polynomials [ 6/
Onputtingr=0=s=p=g=uk=vk;e2=m=x2;6=1==A=¢
=y; u2=B; u=a1in (4.7), we get

Alm;-n);

p- )’

J QL1)=% F
n! a

=H, , (o,p)

n.m

where H,, («.p) are the Gupta and Jain polynomial.

(xii) Brafman Polynomials I/
Ontakingr=0=s=p=q;e2=p;e=1=c=A=&=x; L2 =pp; u=
1

—p and uk =ul, vk=v; Y= in (4.7) we get

A(p;-n),(a,);
F x
@®,);

(- p)'Br(x)
— n!

where BP(x) are the generalization Hermite polynomials by
(Brafman).

(D)
Separating the term corresponding to (4.8) and specializing the re-
maining parameters we get :

G-p)

n!

J,Q,x)=

(xiii) Humbert polynomials
Forp=0=g=s=uk=vk;r=1=c=(=A=y=d=e=xk=0bl=
v,ek=3=p;"s :% and writing x for x1 in (4.8), we have

i A(B;-x);
g, = L | oh 0
n! 4x
A(21-v-n);

where R, (x) are the Humbert Polynomials.
(xvi) Pinchavle Polynomials [05; Vol. I11. P. 246(7)]

=1
On putting 4 "2 in (4.8), we obtain;

where g, (+) are the Pinchavle polynomials.
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(xv) Rekha Panda Polynomials 4/
Onputtingr=0=s=p=q;ek=m=xk=e=1=d=c=A=§& pn=
v, wk =[] and for @, =a.:B, =bs x1 =x, in (4.8) we get

A(m;-n),(a,);
(v. )” _ m
\r):z F “(ﬁ)
(bs);

J, (1) =

4
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:An (x

where 4, (x) are the Panda, R polynomials.

(xvi) Bragg Polynomials I3/
On making the substitution r=0=s=p =g =uk =vk; ek=p =xk =
pin (4.8), we get

A(p;-n);

R

1
=—59% W)

where g7 (y) are the Bragg Polynomials.

J, (y:l):% oo

(xvii) Lahiri Polynomials 7
Ontakingr=0=s=p=q=uk=vk;e=1=d==c=A=y=xk;
wk=m = ek =m; p=v and writing x for x1 in (4.8) we get

AGm;-n);
(vx)' "
J, (x,1) = o o - (- %)
_1
_mHn,m.v (.X.')

where Hi,m (X) are the Maya Lahiri polynomials.

(xviii) Brafman Polynomials | 2l
Onputtingr=0=s=p=q;ek=p,e=1=d=c=E=A=xk=x1; pn
=—p; p=—p=pk; Y%, in (4.8) we get

L [A(p;-n),(a,);
J, (1%):('5') F x
) @,
=(- 124 HP (x)
n! "
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where H(x) are the generalization of the Hermite polynomials by
Brafman.

Conclusion and future scope

In this article we have obtained many interesting new results for the
classical polynomial set Jn[(xm), y)] followed by important and inter-
esting particular cases. These are at most important for Scientist,
Engineers and physical Sciences, because these occur in the solution
of integral equation and analytic function which describe physical
problems
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