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ABSTRACT

In the present paper a generalized Hypergeometric Polynomial set By (x1,X2,X3) has been defined by means

of a generating function which contain product of two generalized Hypergeometric function and Lauricella
function in the notation of Burchanall and Chaundy[ 4 ].This Polynomial set covers as many as thirty eight
orthogonal and non-orthogonal Polynomials and have been obtained with three special cases. A number of
known orthogonal and non-orthogonal Polynomials have been deduced from three special cases.
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1.INTRODUCTION

We define the generalized polynomial set B,(X1, X2, X3) by means of generating relation
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Whereu, L1, (2, W3, o1, 8 C, d, are real numbers and r and r; are non-negative integer and ry, r3 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 Burchnall and Chaundy. The generalized Polynomial Set contains
number of parameters.

For Simplicity we shall denote

u,ul,uz,p,3,Gl,a;cidi(cp)’(Eg)1(OLU)’(OL%H)
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by Bn(X1, X2, X3)
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Where n denotes the order of the Polynomial Set.

NOTATIONS
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2. THEOREM

If the generalized Polynomial Set is defined by (1.1),then
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Proof :We have from (1.1)
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Equating the Co-efficient of t" from both sides of (2.3), we get (2.1)

After little simplification (2.1) can be written as
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Where
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And the single terminating factor ('

IS, + 1,8, + 18, Makes all summation runs up to oo .

3. LAURICELLA FORM REPRESENTATION OF By, (X1, X2, X3)

Different forms of (2.1) have been arrived at on specializing the parameters, which are given in the forms of
corollaries.
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Corollary 1 : Forr, > 1 and r3 > 1, we arrive at
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Corollary Il : Forr, =1 and r3 > 1, we achieve
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Corollary 11 : Forr, > 1 and r3 =1, we get
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Special cases:
Case 1 : On making the substitution s, = 0 = s3=> X, = 0 = X3in (2.1),
we arrive at
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Case Il : Ifwesets; =0=s3 =2x;=0=x31in(2.2), we get
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Case 111 On setting s3=0=5; = X3 =0=X21in (2.3),

we achieve
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4. PARTICULAR CASES
In specializing the Various Para meters involved in Lauricella form, a number of interesting known and un
known polynomials can be, obtained as particular cases of the generalized Polynomial set B, (X1, X2, X3 )
some of them, which are well known, are listed below:

[A] Separating the term Corresponding to (3.5), we obtain a number results on Specializing the remaining
parameters :
0] Srivastava K. N. Polynomial [ 8 ]

On making the substitutionP=0=qg=h=c=d;g=1= V== 4=

=6;; E;=14+A and Xi=—  in(3.5), we have
1;

B, (2,0,0= Y &M -y
y n! —n:
=y "AW (y) " (4.1)
Where A n (V) are the Srivastava's Polynomial

(1)  Pseudo - Laguerre Polynomials [ 7 ]
IfwetakeP=0=q=h=c=d;g=1 =0;== V, = L= Uy,

g —n,
B(E,O,O):—X nlx)” F X |=x"f,(X) (4.2)
X !
1+A—n;

Where f, (X) [7 ; P 245 (12)] are the Pseudo Laguerre Polynomials.
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(111)  Meixner Polynomials
Ontakingp=0=q=h=r=d;g=c=1=r=pn= =V,

1
X1 = E’Gl: x, E;=B;+X in(35),

we achieve
-Nn,—X;
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&R @3

nt

Where my, (X ; Blc ) are the Meixner Polynomials

[B] Separating the term Corresponding to (3.6), we obtain a number results on Specializing the remaining
parameters:
(V)  Abdul Halim and al- Salam Polynomials [1]

If wetakep=0=q=g=h=V ;u=1=v= o= =Xy

alz(ap), B, =[b, |and x, = x in (3.6) we have

—n, (@p);
Nt B (0,x,0)=F < = RENbX) ... @4)

(by);
Where 1F1 ( -n; b; x) are the Abdul- Halim and Al-Salam Polynomials.

(V)  Simple Laguerre Polynomials [7]
Onputting P=0=g=g=h;r=1=n=pu =u=x= V;

M =-1v=12; 04 =1+ [3 [31:1, BZ: 1+ o; and writing

— for x4, we have

ml —n,1+f; -
1 zs——-zFé X X"
8,(1) = =0
X n! L 1+o; n! .. (45)
Where (I)n (X) [ 7; P. 235 (12)] reduces to simple Laguerre Polynomials for ot =3 .

(VI)  The Polynomial's f , (X) [7; P-243 (4) ]

Onputting p=0=q=g =h=u;r=1=rn= p =l =v="V.
1
v=1or2, Bl =1+, [32 =1+ B and Putting ; for x; , in (3.6), we have
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1 x " —n; x— N .

Where f,(x) are the polynomials defined in [7].

(VII) Lommel Polynomial's
Onputtingp=q=o0=h=u; r=l=v=Xx,=V;g=1or2,E; =1;

E;=V=P rn=2=p, no=-4,and zforx,in (3.6),

We get
(v).c2z)* _| 2 32 T .
Bn(Z,1,0)= n -.'—"..'—11—11 '»":_:_
1
= Rn,V[;); ....... 4.7)

Where Rp, v [%j are the Lommel Polynomials.[7; P. 112 (5)] .

[C] Separating the term Corresponding to (3.7), we obtain a number results on Specializing the remaining
parameters :

(VII) Gould- Hopper Polynomials (5)
Putting the value p=0=g=g=h=m=K;r3 =m=x3

r=1=VvV = ; pz=h.andx; =xin (3.7), we set

A(m;—n)

Xn
Bn(x10,m): W mFo

1
= niGn (X, 00 (4.8)
Where g," (x, h) are the Gould-Hopper Polynomials
(IX) Bragg Polynomials [3]
Onsettingp=0=g=g=h=m=k;r=1=V =p;
W3 =-1;r3=p =Xz py for x; in (3.7), we get

(py)" A(pi—n)
B, (py, O,P)= pFo[ {

1 p
=%y (4.9)

Where gﬁ(y) are the Bragg Polynomials

(X)  Lahiri Polynomials [6]
Ontaking p=o0=g=g=h=m=K;r=1=V V= g3
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X3=m=r3; u=V, x;=xin (3.7), we get
n A(m;—n);

oFo {3

Br(x,0,m)=

LK
nl

= mHﬂ:ﬂ’lN (x) , (4.10)

Where Hy my (X) are the generalized Polynomials defined by M- Lahiri [6].

(XI) Brafman Polynomials [2]
on making the substitution p=0=q=g=h;m=1=KkK
=X= W =r=xz=a=g,; =X V =(-p) "and

(a11)= ((xu)1 (Bll) =(B,) in (3.7) we have

(—p ) A(pi-n); (o)

| | p
Bi(1.0.1)= = uy gy % B0 (4.11)

Where [3 pn (x) is the generalization of the Hermite Polynomials by Brafman. [2].
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