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Abstract :

Recently, we introduced “An unification of cirtain generalized
polynomials set Q“{(x,),y} with the help of generating relation which
contains the generalized Lauricella functions in the notation of
Burchnall and Chaundy [2]. It is shown that this polynomial, set
happen to be a generalization of as many as forty orthogonal and
non-orthogeenal polynomials. In this paper, we introduced the
polynomials set Q'{(x,).y}in terms Jocobi and Sister Celin’s
polynomials.

Introduction :

The generalized polynomial Q‘{(x,),y}set is defined by means

of generating relation.

ay - (A); Cp); Cum el 848 Xmt€n
[gbk)),uly elt‘““}x F [(Bs)((Dq)((Brmg X 1, X%, Xt ]
Quuitstets i SR SLOG)Y I (1.1)
Where [, [, W, oo u are real and e. e, e, €........e,

are non-negative integer.

The left hand side of (1.1) contains the product of generalized
hypergeometric function and Lauricella function in the notation of
Burchnall and chaundy. The polynomial set contains a number of

parameters for simplicity. It is denoted by Q‘{(x),y}where m is the

order of the polynomial set.
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(1.2) Notations

1.(n)=1,23...... n

2.(A)=ALA, A

3.(A)., = (A)., (A) ., (A) v, (A).,
4 (A = (A (A (A . (A),

5. [A) IT=AL A, A A

R

where an empty product is treated as unity

Theorem (1) fore,>1,................ e, > 1, we have
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€

P (1+2x°)
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)z )z

_[(A)I(C,)], (uX)

where K
[(B)], [(D )] m

Proof : After little simplification (1.1) gives

7]

- [(ah)]n ('ul)nl [(Af)]m+n2+ Ny

> SH{(x,), yH" =S
mZ:O mZ 0,n,=0 ...... n,=0 [(b )]

| e [(B)]

o [(Cp)]n[(ocun )]eI1 (X)) (2, X32 )" (g, Xen )™ g e
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we have

(-1)'(2i+c+d +1)
s (n=D!(c+d+i+1), .,

o © kil |:(Ar)m+m2+ ..... n, I:(Cp)ln
mZ:OQ (X) y mz—on1=0 ”TOZ” =0 [(B )]m+n2+ ......... I:Dq}m

P 1+ 2x%)

(x°)" —n'(m+c)lz

L) ] (e ] ) ] (@], A7 (ra) ()™ o ()

i [ \J [ ] ------ [avnln [(B)], m!y*™..n,! n!

m-en
i i m/e; ezz [m—en —eyny..cee—€ 4Ny 4 ] 2 2
m=0 i=0 m=0 n,=0 n,=0

A en e o | Co M= — €1, ... emnn[(an)]nl[(aul)]nl[(au)]n

[(B )]“ —em (-1 oo (& —D)n, I:( )]m - S (6], [ ] [(avZ)]nz
)], ()" () (X0 (D @isord iy inn v
[(avm )J m ly%™ ! (M—i—gn —en,.... —en)!
— _ _ 1p(cd) e\4+m
y (n+c—en _eznz .......... €n)!R—@+2xye (2.3)
(c+d+i+1),,,—en —en,... —-e,n,

Equating the coefficient of t™ from both sides we get if
e,>1...e >1

(Mm+c)/(-1)' 2i+c+d +1) p @+ 2x°)
Qi) v} = KZ (m+i)! (c+d+i+1)

m+1

= [1 (B) m:l(-*;lnIJr(e2 Dy +evee(q =D,

>
nl,nz....nn:O[l (Ar) m]eln1+(e2—l)n2+.....+(en—1)nn

. [1=(Dg) =ML, epnye..enr, L@, (o2 )]y, [(o2y )], o[, ],
[1-(C)) =Moo, [(B], (@], [(@,)],, o [, ),
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(lul)n1 (/12 ng )m2 """" (:un Xr?m )nn (_m + i)elnnl+e2n2+ +e,N,.

e YN CRIN RN N
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n!y**n,! n I(-n-c), +oenyN

M +en,
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X
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(_1)92{(r+s+ p+q+1)+r+s}m,
X

where ¢ IS non-negativ integer

The single terminating factor (-n+c)

summation in (2.4) runs up to .
Hence, the theorem (2.1)
particular cases (2.1)

(i)  Hermite Polynomials

e +eyn, +

ltweset r=0=s=p=q=p,=v,=h=k e =2=p

1411
....... (2.4)
make all

X, =X, X,=1=e=Yy, u=v-4, u =v-4, We have

LS 2"(=) (mte)! Qitc+d +D) g .
M. 00 =2 (m=i)lc+d +i+1) P L+ 2x)

m-+1

A(2-m+i), A(Z;—c—d —i-m-1);
{A(Z;—m+c) —1}

(i) Legnedre Polynomials
on making the substitution
r=0 zszp:q:hzulzvl;

X
x? -1

k=1l=e=p=p,=y=b, e, =2and

P (x) = m 2" (-1 (m+c)!(2i+c+d +)PCD (1+2x°)
"G (m=i)! (c+d+i+1)

m+1
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A(2;—m+i),A(2;—c—d —i—m-1);
L(Z;—m+c),1; _1}

Similarly, specializing the parameters in (2.1) all the
polynomials defined by authours [8] can also be decluced in term of
Jocobi also.

Theorem (2) for e,>1.................. e,> 1, we obtain

kn!(lj f, (2
2 [( )]m (_1)( ) C(Xe)

Qi0a)y}= [(df)} zs(m—j)!(nuu)!"

g+s+h+1up, Uyl
x l:p+r+k;v1,v2 ............. Vi

|:[(m+ j);el’e2 """"" en][_m_ j_l)el’ez """ en]
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[@-(B,)-m);e € ~L.coe, (e,-D].[ - (D,)-m)e, e,....., |

(r+s+p+qg+f'+h'+1) e € (r+s+p+q+f'+h'+1)+r+s
w1 (=1 X, (-1)”

Iuelyel /Jez
€ (_1\en (r+s+p+q+f'+h'+l)+r+s
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ﬂ n
Proof
1 .
(n!)Z(] (D) o
(Xe)n — 2 m Z (_1)1(21+1) e (Xe)

(dg)r S m-j)in+j+n!”
putting the value of (x*)"in equation (2.2) we get
[(A)]nin,....n [(C )]s

0
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..........

Equating the coefficient of t™ from both side we get

1 ,
k(zjm[(f“ﬂmm’ - (1) 2j+D)c, (x°)

Qm {(Xn),y} = [(dlg)}m i (- HUn+ j+1)!
y Zw: [1_ (Bs) - m]elrll+(e2—1)nz+ ......... +(e,-1)n,
M.Ny . Ng.....n, =0 [1_ (A}) - m]elnlt + (ez _1)n2 RIETRTIE + (enfl)nn

y [1_ (Dq) - m]eln1+ [0 P +ennn.[1_ (dg ) - m:ler(-zlr11+ezn2+....ennn
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X [(_m + j)eln1+62n2+ ......... +enMy (_m B J _l)eln1+e2n2+.........+€nnn.

1
E -m (_m)elnl+e2n2+.........+ennn.
&My +€,My +..cvee €N

n’n

y [(a)];,, [(oc, )T, (o, T, <o [(oey )], (26)™ (1) (r+s+p+q f +h D,
[(bk )]nl [(avl )]”1 [(avz )] nz SRR [(Otvn )]nn nl ! yeln1

e, \2 e, (r+s+p+qg+f'+h'+1)n e, M e, (r+s+p+gq+f'+h'+1)n,
(ﬂzxzz) (-1 ’ (ﬂnx ) )
X

n,! n,!
where j is non negative integer ... (3.3)
The single terminating factor (-m + j)e, n +e, n, +...+e n

make all summation in (3.3) runs upto oo
particular cases of (3.1)

1.  Sylvester Polynomials
Onsettingr=0s=p=q=p,=Vv, =k

hy=1=y=e=e¢e, =p,a =X, weoptain

o0 (3] [(D1 (1) 2 +2)c, (x°)
2 (M= im j+D)!

—m+j—m—j—1,1—(d;)—m,x;

x F ' 1
—m,%—m,l—(fh)—m)

2.  Bedient Polynomials :
Ontakings=0=u =v ;r=1=p=q=e=p , pn =4

e =2,u=2,D,=c+a, A =a,;C =a,weget

IJSER © 2014
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 5, Issue 4, April-2014 1415
ISSN 2229-5518

" (1j [(f)] (=D’ (2] +D(@), (B),2"¢;(X°)

2
Sl 0= 2 i D+ ),

. A(2;-m+ j),A(2;-m— j-1),D(2;1~(d,) -m),A(2,1~a +~4 —m);
A(2-m),A(2;1/2—m),A(2;1—(f)—m), A(2;1+ oc —m), A(2;1— B —m);

Similaly, specializing the parameters of (3.1) the polynomials
of Sah, Khanna, Krawtchonk gonld, Humbrt, Lomenel pradhan, etc
can also be deduced in terms of sister celin’s polynomials.
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