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ABSTRACT

In the present paper, an attempt has been made to express a Finite Double Integral
representation for the polynomial set Sy(x, y). Many interesting new results may be obtained as
particular cases on separating the parameter.
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1. INTRODUCTION

We define the generalized hypergeometric polynomial set S,,(x, y) by means of the generating

functions,
(G,): (a, ):(Ani(cu)
e F A YEtE [ x F AaX%t, A, X2y O2t e
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Ny serses5e33( Hig )i(bg )i(By ):(Dy) .. (L1)

n=0

Where &, A, Ay, Ay are real and ey, e,, ey are positive integers.

The left hand side of (1.1) contains Appell function of two variables in the notation of
Burchnall and Chaundy*

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

ko Agi(Gy )-( )(Ah)( 2)
s H) (BB, 0 Y) DS

Where n denote the order of the polynomial set.

After little simplification (1.1) gives

A(my,m,)
S (X y)= z .. (1.2)
n(xY) o (N—m—egm —e,m,)!
m+e;m; +e,m,<0
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Where A(mg,m,)=

n—m-—e;m; —e,m
szezxmxf‘l)\‘?z (stes) 27z ym+elml+92m2
x

mt m! my! (n—m—em —e,m,)!
The polynomial set Sp,(x, y) happens to the generalization of as many as forty-one orthogonal

and non-orthogonal polynomials.
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2. NOTATIONS
() (M=1,2,3 ..., m.
(i) (Ag) = Ag Ag, Ags oo A,
(i) [AD] = AgAg Ag...... A
() 14T, = (A (A (A (A
b b+1 b+a-1
- a
vi T'(a£b)=T(a+b)I'(a-b).
i) W[« (a+b)=T(a+b)C(a+b).

()], ), (s
[(b‘l ):l,,, [(Bk)]” 7!

(viii) & =

3. THEOREM

For ey >1, We achieve
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?\4 2 ) __
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(3.1)
Wherex +y<1.

0] (@),
Proof: | = g ! vt > > ><[(b ) ::
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On using Orthogonal Polynomials by Gabor Szego®
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0
Where x +y<1

Particular Cases of (3.1)
Separating the term corresponding to A = 0 and putting » = 0 = s = A in (3.1), we obtain a

number of results on specializing the remaining parameters :
(i) Hermit polynomials:
On |3U1Ztingp=0=q=h=k=u=v;m=1=m1=e1 se3=Mhy=l=epnh,=-Ly=u, We get

1-x 1-x-y
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(ii) Legendre polynomials:

Ifwetake p=0=g=h=k=u;v=1=m=m =e; =hy=ey;D; = ;A3 =1\

X
y=2x,ey=2,and m for x, we get
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n n 1

2
x F 2X—_12 dydz
x“(1—x)
Lo, B

ii. Jackson polynomials: Ontakingp=0=g=h=k=u=viey =2,y =4;hy=-4,e5=4,e5=1=L=h;y=x

We achieve

22”X”F(oc+[3+1 T nyy w1,

<M’n =
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(iV) |fW€S€tp=0=q=h=k;u=1=V=e3;y=x;ez=m;k2=u;k3=v; C1=ar,D1=bS,

We have
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Where A, (x) are the generalized by Panda®

(v) On making the substitution p=0=g=h=k=u=v;e =A3; M=h,y=1x,
37 3 M2
We have
[A(M;-n),A(20+B +1),
x F h (_mjm dydz
1-x 1-x-y -
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n!(1-x)*" (o) L a B

On (%h

Where g7 (x, %) are the generalized polynomials defined by Gould-Hopper*
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