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Abstract

In the present paper, an attempt has been made to express a Finite Single Integral Representation for the
Multivariable Generalized polynomial set An{(xm), y}. Many interesting new results may be obtained as
particular cases on separating the parameters.
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Introduction
We obtained the multivariable generalized polynomial set An{(xm), y} by means of generating
relation

P (ag);
e#teF Ay‘“'eltel
(b);
(49 (Cy); (a
3 (G)i( um)lxdt,lzxzzy'”z z Ay tHm
(Bs); (Dq); (,va)
_vw g Vil®H1R2AA0 e Andi(ag )i (Ar)i (Cp )i (@) n
B Z"=0An.8:el:ez: ------ em;(b)(Bs)i(Dq);(Bv,) (Gem), 3t - (12)
wherev, W, iy, Ho.A, Ap, Ay, .eeens A,» d are real and e, eq are non-negative integer and e, ...

&y, are natural number.

The left hand side of (1.2) are 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

JUHGHH2 AR Ay Amdi(ag)i(Ar)i(Cp)i(auy,)
n,€;€1;€2; ;i (b1);(Bs);(Dg); (Boym)

{Cem), v} by An{(xm), y3-

where n denotes the order of the polynomial set.

2. Notations
A.D(M=1,2,...... n-1,n.
(i) (ap) =aq,a,ag, ...... ap.
(iii) (ap; i)=aq,aag, ...... Q1@ e ap

B. (i) [(ap)] =ajq,ag,ag...... ap.
(i) [(ap)],, = [T}~ (@) = (@)n(a)n(@z)n - (ap)
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C.()A(@b) =2, 4 .2,
b b+1 b+2 b+a-2
(i) ACa(1); b) = 2,222,222 22

(iii) A(a; bﬂ:cﬂ:d) A(a b+c+d), A(a b+ c—d),
Aa; b—c+d), Aa; b—c—d),

D0 et = s (27, = (2), (22, - (222,
(ii) 4 [a(1); b] = (2)k (bi)k (w)k

a a

(i) [ ()] = T2 T (42F)

E. () I[(ap)] =TT}~ (ap).
(D) I'[(ap); ()] = M4 (@)
(iii) '[(a; )] = [T%y T (”” )
() P[a0m); ()] = T2, T, 7 (922)

F.() I'(a£b) =I'(a+b)I(a~b).
(i) Ty (a+b)=T (a+b)T(a+b)

[nnl(cp)],, (Ax)"

M= [(B)In[(Dg)] 1!

3. Theore

F0r62>1:€3>1 ...... em>1

A (), v} = r(i+a)r(1+a—b-c)r(1+a-b—d)r(1+a-c—d)

rdr@+a-b)r(1+a-c)yr(1+a-2d)r(1+a—b-c-d)

al+ %,b, c;
x fo X T = x) 42 !

a

- 14+a-b,1+a—c;

2
LbS+q 5 g 5 Gy Sy o Ol (_n) 16,€8,655. ... em]

xE ) h Buy By - By, {

[(1—-(By) —n):ee;e;—1.. - [(1 - (Dq) - n): €,81,€5; cuu em][(ag); 1]

[(1 - (Ar) n) e, hl, €, — - 1 [(1 (Cp) - n): €,€61,€7; i wun em] [(bh), 1]

[(au,): 1] [(et,): 1] oo o [(@uy,): 1][(v): 1L [ + @ = 2d): 2][1 + a — b — ¢ — d; 1],
[80,): 11 [(802): 1] oo [(B,,): 1] [@: (A + @ = ¢ = @ 1][(1 + @ — ¢ = a): 1],
p(=1)e(r+s+p+a+g+h+1) ) (_qyer(r+s+p+q+g+h+1)

(Ax)°

’

(Axgyra)™*

lzxgz (_1)e2(r+s+p+q+g+h+1)+r+s Amxfnm (- 1)em(r+s+p+q+g+h+1)+r+s

(AxdyHz) ' ()™

dx 3.1

Provided that Re(d ), Re (@ —2d) >—1 and Re (b + ¢ + d —a) > —1.
Proof: we have

a,1+§,b,c;
= foxf_l (1= %)% 4F; X1
%,1+a—b,1+a—c;
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[n] [n—ek] n—ek—elkl] n—ek—eikq...—em—1km-1]

e e1 ez em 1

X Yo ey 20 Zk2=o ...... ka:
[(AT)]n_ek_Elkl_(92_1)"2_“'---_(e‘m_l)k‘m[(Cp)]n—ek—elkl—ezkz—~~...—emkm
[(BS)]n—ek—elkl—(ez—1)k2—~~~...—(em—1)km[(Dq)]n_ek_elkl_ezkz_...____emkm

k k k k kot k
[(ag)]kl(VZ)kﬂ‘k Alfl(azx?) 2___(Amxfnm m(ﬂxlli)"He terky+ezka+ . temkm

[(BR)k, k! kq! kplyFre1kitraeaka 1 (n—ek—eikq—ezky.....emkm)!

(1—(1—2(1)2,(1(1+a—b—c—d)k1
(D), A+a-b—d)j, A+a—c—d)g,

()], @) [, e
o)l [Bo)l, 1 Bom)],,

a
al+ > b,c;
— [ L,dtki-1 a-2d-2k
= fo Xy (1—x) 1 4F3 X1

%,1+a—b,1+a—c;

[n—ek—elkl ...... —em—1km-1]

S ey S

e. eq em
X X0 Ziy=o Zig=0 L=
k
[(AT)]n—ek—ellq—(ez—l)kz—'“---—(em—l)km[(Cp)]n—ek—elkl—ezk2—-<-,,,—emkm[(ag)]kl(vZ)kl‘uk )’11
[(BS)]n_ek_elkl_(EZ_1)k2_'”---_(em_l)km[(Dq)]n—ek—e1k1—e2k2—»-<___—emkm[(bh)]kl klkqlko!

(A xez)kz (ﬂ, xem)km(Axd)n+ek+81k1+82k2+-<-...+emkm
249 \'mAm 1
X

yhierkituzez2k2 g1 (n—ek—eqkq—ezKky.....emkm)!

[((Jzul)]k1 [(auz)]k2 ...... [(aum)]km (1—a-2d)zx, (A+a—b—c—d)y, dxx
oy (o)l 1By, @y (r by (ra—c—ey

n [n—ek] [n—ek—elkl] [n—ek—elkl ...... —em—1km-1]
x Z[E] ey Z ez Z em 1 [(AP)In—ek—eq kg —(ez—1kp—-..—(em—Dkm
k=0%k1=0 “kz=0 km= [(B)In—ek-e1k1-(ez-1)kp—..~(em—-1)km
() NN (C35) NP0 (9 WY
[(Dq)]n—ek—elkl—ezkz—-~...—(em—1)km[(bh)]k1 [(ﬁv1)]k1

(1—a—2d)2k1 (1+a—b—c—d)klF(d+k1)1“(1+a—b)1"(1+a—c)
(d)k1 (1+a—b—d)k1 (1+a—c—d)k11“(1+a)1"(1+a—b—c)

r(1+a-2d-2kq)r(1+a-b—c—d—-k1)r(1+a—b—c—d+k1)
r(1+a-b-d-k{)r(1+a—c-d-kq)

_ r@rQ@+a-b)r(i+a-c)r(1+a-2d)r(1+a—-b—c-d)
T r+a)r(i+a-b—c)r(i+a-b—d)r(1+a—c—d)

[1-(Bs)—Tlek+eqkq+(ea—Dkp+ ..t (em—-Dkm

XM Xk k. k
HrEzetme [1-(Ap)—Nlekres kq+(e2—1ka ot (em=—1km

[1_(Dq)_n]ek+e1k1+e2k2+~-...+emkm [(ag)]k1 (v2)ky

(1(C0) = oy kg epkip bt embonm PP s

% [("‘m)]kl [(“uz)]kz ------ [(aum)]kmuk(_ per+s+p+a+i+g+h)k

(o), [(Bo)], A Bom)],,, 02D

/11(Vz)k1 (- 1)81(T+s+p+q+g+h+1)k1 (Azx?)kz (- 1)ez{(r+s+p+q+g+h+1)r+s}k2

(Axf)elklymeﬂfi (Axfyﬂz)eZkz
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k
y ___(Amxrenm) m(_1){em(r+s+p+q+g+h+1)r+s}km(_n)ek+elk1+62k2+m
(axg)
The single terminating factor makes all summation in (3.2) runs upto co.
Then we finally achieve.

temkm (32)

_ r@r(+a-b)r(1+a-2d)r(1+a-b-c—d)r(1+a—c)An{(xm)y}
- r(1+a)r(i-a—b—c)r(1+a—-b—d)r(1+a—c—d)

Hence the proof.
We have from !

a,1+%,b,c;
Joxf (1 = x,)0 72 4y . X1
;,1+a—b,1+a—c;

_ r@r(+a-2d)r(1+a-b)r(1+a-c)r(1+a-b—c-d)
T r(+a)r(-a-b—c)r(1+a-b—d)r(1+a—c—d)

Provided that Re(d ), Re(a —2d)>—-1and Re (b+c+d—a)>—1.

Particular Cases of (3.1)
() Ifwetake r=0=s=p=qg=ay, =By ;g=p=qg:u=1=z=e=e =A=A=d=m| = =), X =§,Weget

r(1+a) r(1+a-b-c)r(1+a-b-d)r(1+a—-c-a)

1F, (—n; by x) = I @r+a-b)r(i+a-or(+a—2d)r(i+a—b—c—d)
al+ %, b,c;
x fo X T = x) 42 !

%,1+a—b,1+a—c;

—-n,402:1+a—-2d),(1+a—-c— d)(ap);
X F xl dx1
dl+a-b—dl+a-c—d, (b))
where 1F;[—n, b; x] are the Abdul-Halim and Al-Salam Polynomials [03].

(i) Onputtingr=0=s=p=q=uU,, =vg;g=hz=1l=p =d=y=A=pu=e=e;=a;=bp;x;=y; u; =1 +hy, we get

Alz( ) _ r@+a)r(i+a-b—c)r(l+a—b-d)r(i+a-c—-d)y"

n V)= r(@r+a—b)r(i+a—c)r(1+a—-2d)r(1+a—c—dn!
al+ %, b,c;

X [Tt (1= %)@ 2 4 Fy *1

%,1+a—b,1+a—c;

—n,402:1+a—-2d),(1+a—c—d)1+ 21, ]
X F 2 dxy
y

dl+a—-b—-d,1+a—-c—d;

where Aﬁz (y) are the Srivastava Polynomials *.

1
(i) Forr=0=s=p=g=h=a,, =Bysp=1=e=e;=d=x) =x,, =y=pn=z=v;x =;;01:l+l,X:—l,weget

A’l( ) = r(i+a) r(1+a—b-c)r(l+a-b-d)r(1+a—c—d)(1+)(-D"y"

ny) = nr(dr(i-a+b)r(1+a—b—c)r(1+a-2d)r(1+a-b—c—d)
a,l+ %, b,c;

X [Laf ™t (1= %)% 4 F *1

%,1+a—b,1+a—c;
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-n,42;1+a—-2d),1+a—b—c—d;

X F - y d.xl
-A-nd14+a—-b—-d,1+a—c—d;

Where lea) (y) are the Srivastava Polynomials ©°'.

(iv) On making the substitution r=0=p=g=s=g=ay,, =f,;h=1=e=ej=d=v=x=A=pu;; by =1+a,and x; =§,We

get
L(a)( ) _ r+a)pr(i+a)r(i+a-b-c)r(1+a-b-d)r(1+a—c—d)
n V)= nlynr(d)r(1-a-b)r(1+a-b-c)r(1+a—2d)r(1+a—b—c—d)
a,l+ %, b,c;
X fo X7 (1 = %)% 4 F, X1

%,1+a—b,1+a—c;
—-n,A4(2;1+a—-2d),1+a—b—c—d;

X F y dx;
l1+a,d,1+a—-b—-d,1+a—c—d;

where LE{” (y) are the Laguerre Polynomials.
1 1 -1
(W Forr=0=s=p=s=a, =B,;q=h=e=ej=d=v,=p; 1 =5= A, Dy =5= by; and x4 =%,Weget

r(1+a) F(1+a-b-c)r(t+a-b-a)r(t+a-b-c-a)(2)"

To(x1) = F@r(-a—b)r(A+a-b-r(A+a—2d) (1+a-b—c—d)
al+ % b,c;
X fo X7 (1 = %) 72 4 Fy X1

%,1+a—b,1+a—c;
—m—%—mA@ﬂ+a—2@J+a—b—c—¢
X F X1 dx;

~dl+a-b-dl+a—c—d;

Where, T,,(x) are the Tchebicheffe Polynomials.

. 1 3 x—1
(vi) For the value of r=0=s=p=g=ay,, =By ;q=1=h=e=e;=d=v,=p; 1 =E=/11,D1 =5= by; andmforxl,we
get
U () = T r(t+a-b-o)r(t+a-b-d)r(+a-c-a) (52"

n(x) = r(dr+a-b)r(+a-c)r(1+a-2d)r(1+a—b—c(-d)

al+ %, b,c; ]

(x=1)! _ _ x+1

X n! fg xf ! (1 - xl)a 2d 4—F3 ; |

[%,1+a—b,1+a—c;J

rﬁ—i—mAQﬂ+a—2®J+a—b—c—m]

XF\ A dx,

x-1

“d1+a-b—dl+a—c—d;

where U,(x) are the Tchebicheffe Polynomials of Second Kind.

~114~



International Journal of Statistics and Applied Mathematics https://www.mathsjournal.com

Reference

1. Abdul Halim N, Al-Salam WA. A characterization of Laguerre polynomials, Rend, Sem, Univ., padova. 1964;34:176 -179.

2. Burchnall JL, Chaundy TW. Expansions of Appell's double hyper geometric functions (ii), Quart. J. Math. Oxford ser.
1941;1(1):112-128.

3. Exton Harold. Hand book of Hypergeometric Integrals, Ellis Norwood Limited Chichester, U.K; ¢1978.

4. Shrivastava PN. Classical polynomials- A unified presentation. Pub. Inst. Math. (Beograd)(N.S.) tome. 1978;23(37):169-177.

5. Srivastava HM, Panda R. On the unified presentation of certain classical polynomials. Bull. Un. Mat. Ital. 1975;12(4):306-

314.

~115~



