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Abstract: In this paper, an effort has been done to give Expansion of The Quadruple Hypergeometric Polynomial set
Mn(Xl, X2, X3, X4) in Terms of The Jacobi Polynomials. Many interesting new results may be obtained on specializing the

respective parameters in which some of them are believed to be new.
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|. Introduction:

M. Kumar and B.K. Singh [3] defined the quadruple hypergeometric polynomial set
Mn(X1, X2, X3, X4) by means of the generating relation.
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where [, [1q, [0 00,00, , T, 4 are real and €, €4, €9, €3, €4 are non-negative integers.

The left hand side of (1.1) contains the product of generalized hypergeometric function and Lauricella function in the notation of

Burchnall and Chaundy [2]. The polynomial set contains number of parameters. For simplicity we shall denote
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where n is the order of the polynomial set.

After little simplification (1.1) gives
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1. Notations:
1. MHm=1,2,......n-1,n.
(i) (ap) =aq,89,8g, ...... ap.
(iii) (ap; i)=aq,ag,ag, ...... Qj_ 1 Q4] e ap-
2. M [(ap)] =ap, a8z ...... ap
p

G ()] =TT(a), =(a), (2), (8s),-(3p),
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(i) Ths (2a+b)=T(a+b)I(a+b)

1. Mn(X1, X2, X3, X4) in Terms of The Jacobi Polynomials :
We have from (1.2)
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Equating the co-efficient of t" from both sides and after little simplification, we finally achieve for ep>1,eg>landey>1
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where ¢ is non-negative integer.

The single terminating factor (—n + i) and makes all summations in (3.3) run up to L.
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Corollary 1: Forey >1,eg>1and eq > 1, we have
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Corollary 2 : Forey, = 1,eg>1and e4 > 1, we get

[JSDR2309078| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ 544


http://www.ijsdr.org/

ISSN: 2455-2631 September 2023 IJSDR | Volume 8 Issue 9

n (n+c)l(2i++c+d+1)(-1) B (1+2x¢)
Mn(Xl’XZ’Xs’XLl):K;;‘ (n—i)(c+d+i+1)

n+1

F2+q+s:ul;u2;u3;u4 I:(_n + i) -6 elal’ €3, e4:|,
P+r+Lvy;V,iVaiV, [(_n _ C) ‘e el,l, 83 , e4:|,

I:(_C_d_i_n_l):e'el’1’637e4:|||:(1_(8q)_n):9,51,0,63—1,84—1:|,
_ [0(m)- >}
(1-(D,)-n): el ][ (e )] [ (o, )2 (et ): 2] (ot ): 4]l :2] 2 1)
[(1-(Co)-n)-e.eLes.eq [ (B, )1 ][ (By, ) 1[BV3 [(B,):4] — —

K(—l)( P+q+r+s+1) " (_1)el( p+q+r+s+1) ( ) 2(p+q)+r+s+l
En T (we)r Xy
e 1 e3( p+g+r+s+l)+p+q e, 1 e4(p+a+r+s+1)+p+q
HaXs' (=1) : ,”4X4 (-1) . . (35)
[T p
Corollary 3 : Forey > 1, e3 =1, g4 > 1 we achieve
n i ) C,d) e
(n+c)(2i++c+d+1)(-1) P,( 1+2x
M (Xg0 X0 Xg, %) = KD 5 . ( )
i—0 (n=il(c+d+i+1) ,
TR, [(-n+i):ee .0, Le ] [(-c—d-i-n-1):ee,e,le,],
P+I+LV);V51V3iV, [(_n —C) re,e,8,,1 e4:|
[1 eele2—10e4—} —(Ds) ee1e21e4]
[1 eele2—10e4 } (1 (C,)- ee1e21e4]
(0,): ][( e (o, )2 (o, )24 fo:1]0 21
(o)1 [(B..): H% [(Ba):4] —
7\’( 1) p+q+r+5+1 Hl( 1) e( p+g+r+s+1) “2 (_1)e2(p+q+r+s+1)+ p+q
SN T (1 )°2
s (_1)2( P+q)+r+s+l Xs H4X24 (_1)e4(p+q+r+s+1)+ p+q 69

H ’ o
Corollary 4 : Fore, > 1,eg>1and eq = 1, we get
n (n+¢)!(2i++c+d +1)(-1) pled) (1+ 2xf)

M”(Xl’xz'x3’x4)=K|Z(; (n—i)l(c+d+i+1)

n+l
2+G+SUy Uy ;Ug Uy [ n+| -€,8,8;,83, 1:| [(_C_d _i_n_l):e,el,ez,es,]-],

><I:p+r+].'V1;V23V3;V4 [( n-— C) €,6.,€,,63, 1:|

[JSDR2309078| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ 545


http://www.ijsdr.org/

ISSN: 2455-2631 September 2023 IJSDR | Volume 8 Issue 9

_ocul 1“ H ):1“(au4):4][o:1][x1.:1]
(0700 [0 11 )

K( 1) (p+g+r+s+1) l/Ll(_:I_)el(p+q+r+s+l) iy l)ez(p+q+r+s+1)+p+q

MG | (x, )el | (1% )92

H3X§3 (_1)93(p+q+r+s+1)+p+q H4XAe,4 (_1)2( P+q)+r+s+l
: : - ... (3.7)
I3 2
Corollary 5 : For ey = 1= e3 = g4, We get
0 (n+¢)(2i ++c+d +1)(-1) ROV (1+2x¢
M (Xg, X0 Xg, %, ) = KD - ! ( )
e (n-i)(c+d+i+1) ,
25,0 [(-n+i):ee,L01],[(-c—d—-i-n-1):ee,111],
prestuivevava | [(—n—c):e,e;,1,1,1], ,
(o] o) 1][%3 (o) 4ot
[(Bo )1 (B )1 [ (B )1 (B 4]
7\’( 1) p+q+r+s+1 ( 1)9,1( p+q+r+s+1 ( ) p+q +r+s+1
ME () ()
HsXs (_1)2( p+q )+r+s+1 HaXe (_1)2( p+q)+r+s+1:l
n n (3.8)
IV. Particular Cases :
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where R, ,, (—j are the Lommel Polynomials.
S\ Z
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where Gy (1, [, x) are Bedient Polynomials [4].
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where g: (X) are the Pincherle Polynomials.

V. CONCLUSION:

In this article we have obtained many interesting new results for the quadruple hypergeometric polynomial set Mn(X1, Xz,
X3, X4) followed by important and interesting particular cases. These are of at most important for scientist, engineers and physical
scientist, because these occurs in the solution of integral equations, and analytic functions which diseribe physical problems.
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