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Abstract: In the present paper, the generalized hypergeometric polynomial Set Rn(x1,X2,x3) has been expressed in terms of n
derivatives of certain Lauricella functions of the superior orders, which called a Rodrigues formula. Many interesting new
results may be obtained as particular cases on specializing the parameters. Out of these particular results some of them stand
for well known polynomials and of them are believed to be new. These formulae are at most important for mathematicians,
scientists and engineers.
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1. Introduction

Singh and Singh [1] defined the generalized hypergeometric polynomial set Rn(xl' X, x3) by means of generating
relation,
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where v, &, A;, A,, A, are real and r, r; are non-negative integer and r,, r, are natural numbers.

The left hand side of (1.1) contains the product of generalized hypergeometric function and Lauricella function in
the notation of Burchanall and Chaundy [2].

The polynomial set contains number of parameters, for simplicity we shall denote
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by R, (X1, Xg, X3).
where n denotes the order of the polynomial set.

After little simplification (1.1) gives
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L () M=12,3,...... n-1,n
(i) (ap) = Qg g, Az, woeeenee Ay
(iii) (ap; )= aq, Ao, ooeee Ay 5 Qjpq woeeeneee ap.
1 Q) [(ap)] =ap Ay - Agyeeeeenen a,
(ii) [(ap )ll = H(ai ), =(a,), (ay), --.... (ap )n .
. (i) A(a,b)zg,% ....... +b+g—1
(i) Ac(ab)= (g)k (%)k ...... (—b +Z = l)k
~TI(2=2=2),
(III) A[m;(ap)] :];[];[[ai +n:—1jk.
V. (i) F[(ap)]=ljr(ai)-
(i) F[(ap);s]:]:[l"(ai).
(iii) r[a+(—nm1):| :ﬁr(a+#).
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V. @) TI.(axb)=T(a+b)I(a-b).
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3.Rodrigues’s Formulae for R;, (X1, X3, X3)

A.Forr2>1andr3>1

Since S(rz_l)r4n |:xnr37‘4 T’T4—r1r4sl—r2r482—r3r483 ]
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where 0= 8%1

Hence from (1.2), we have
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(—n) makes all summation in (3.1) runs up to oo.
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(_ l)r(p+q+u+v+l) v (_ 1)r1 (p+g+u+v+1) ng
(nx )’ ()"
(_ 1)r2 (p+g+u+v+l)+p+q I, x; (_ 1)r3 (p+g+u+v+l)+p+q 5
(e )” (e, )

...(3.2)
Particular Cases
(i) fweputp=0=g=u=v=mw=1=r= r4=v=k=p=p3= r3;H1= 1, r3=2

X .
and ﬁ for Xq in (3.2), we get

! d* | on 21
Pn(x):%dxn XF xx2

where P, (x) are the Legendre Polynomials.
(i) On making the substitution p=0=qg=u=v; r= 1= rp=v= A= Xy Hg= U=V, 1z =m,
xq = xand replacing (G, ) by (a,) and (H, ) by (bg) in (3.2), we arrive at
A(-mn;—m);(a,);
_ nldr J(vx)" (ﬂ)m
A"(x)_(mn)!dx” n! F HVx
(bs)

where An(x) are the generalized polynomials defined by Panda [3].

(iii) Onputting p=0=g=u=v=s;r= 1= r4=k=v=u=u3=x1=x2; r3 =P =1 ug
= xin (3.2) and Gm =0, Hn = BV; we get
A(=np; p)3(e.);

P __n! d"J, o x
B"(x)_(pn)!dx" (-p)'F 5.)

where B” (x) are the generalization of Hermite polynomials by Brafman [4].

(iv)Onputtingq=0=v=m=s;p=1=u=w=h=v=x=r4; p3=—1,r3=2=u;A1

=1, Cy =v, Hy =vand zfor x; in (3.2), we achieve

| (-m32);
R T

v,—n,l-v-n;

where Rn,v(%) are the Lommel Polynomials [5]
(v) Ontaking p=0=qg=s;u=1 =v=m=w=k=v=r=r4=x2=y, rg=m, ng =

u = v and instead (Du) = (Bq); Xy =x (Cu) = (ap), (Gm) = (a,) and (Hw) = (bs) in (3.2),
we arrive at

n! [(ap)ll d"
mn)! [(Bq)]n dx"

B (x,y)=(
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_A(m;—n),A(m;l—(Bq)—n);_

m(q-p+1)

u(-m)
(vxy)"
I A(m;l—(ap)—n),(bs)

where Bn(x, y) are the Polynomials defined by Khanna I.K.[6]

x{(vx)"'F
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0 0X

Hence from (1.2), we get

}[n r— r151 n r— rlsl r232

A
(X0, %,,X5) ZZ Z Z %B ]"”151 1)ss
7»

s=0 s,=0 s,=0 s3=0 :|n rnsi—(rs-1)ss
y I:(Cu )]n—r—rlsl—SQ—rss3 I: ] [ ] V 1)31 Ml
[CY ) L(H ] 5!

r131 +S,
Hy’ By W
353

s,! syl xP® (n—-r—-ns —s,-1,s;)!

Nn—r—nS;—S,—13S3
X

_ _ _ _ nry 2nr4 —I1T4—T14S]—14Sy—1314S3
(nr, —rr, —nr,s, —1s, —1,1s;)! 8™ x;

X
(2nr, —rr, 11, —1,S, —T137,S;)!
Now, since
2n-r-18;-S,~13S3
nry T4 _
5" () =0
For L. nand L <k<2n,
r’n 1

Hence
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X
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makes all summation in (3.3) runs up to .
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[(1-(a,)-n):irnr-1],
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[(1-(C)-n):rndn [(B): 1, [(H,):1],——,

(_ 1)r(p+q+u+v+1) v (_ 1)r1(p+q+u+v+1)

(bt ) (wxr )"

(p+g+u+v+l)+p+q (p+g+u+v+l)rz+p+q
(-1) 2%, (-1)

[-nr, :r,n,1,1]

-
HX;

2

2
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(nax*) (moxex; )

Particular Cases
(i) Onsettingp=0=qgq=u=v=s;A=1 =v=l1 =r=Trhr =2 =1 u1=—4and

.. (34)

writing x for x4 in (3.4) we achieve
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n_n,1l.o,.09).
2: 2+27(2na2))

H —_nl d* "F _1
(=m52);

where Hn(x) are the Hermite Polynomials.
(i) fwesetg=0=s;p=1 Susv=A=h =g =2=w o pyp=-4A,=0,C =
B, Dy =a+p and writing xq for x in (3.4), we get
A(-n,2);1-a,p-n;

G"(Q’B’x):(zil)!(zio)?n (i?%)n%X (2x")F —%

(2n;2),1-a-n,1-B-n;

where Gm(oc, B, &) are Bedient Polynomials.
(iii) Onsetting p=0=g=u=v==s; r=ry=1 =K=v=%1; Hq =h;p=m_m, rp=m

and x for xq in (3.4), we achieve

A(m;-n),
m _ n! d" n _ﬂm
g (eh) = oy | ¥ F h( x)
A(2n;2)

where, g;" (x; h) are the Gould-Hopper Polynomials [7].
iv) Forp=0=qgq=u=v=s=r,=1r, =p, 4, =1,A=1=2%; =v=y; and writing x for
4 1 1 1

Xq in (3.4), we have

A(2n;2);
where gf (x) are the Bragg Polynomials[8].
(v) On making the substitution p=0=g=u=v =s; rp=r=1=Lr=ky{=vip =ppn=

a; xq = m=rqin (3.4), we get

A(m;—n),

_ ' dn n [3 n

H,,. (a,B)_(Qr;l)! b F a(—m)
A(2n;-2);

whereH (OC,B) are the generalized polynomials defined by Gupta and Jain[9].

(vi fweset p=0=qg=u=v-=s; rp=1=k=0ky=v;p = —1; u= v and replacing
xq by xin (3.4), we achieve

A(m;-n),(2n;m);

_n!lv' d' | o« (=m)"
H”""N(x)‘(zn)! a | G

>

where H_ (x) are the generalized polynomials defined by M. Lahiri[10].
C. Forr2>1and rg=1
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Hence from (1.2), we get
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X
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X
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Now, since
2n—1-1S-1S5—S3

87’17’4 ( TU‘4 ) —_ O
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nn
Hence,

[(A )] [(C.)] W (nry)! 87 xi™
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53535 IS TECSE

s=0 s,=0 s5,=0 s3=0

R, (x;,%,,x;)=

n]
r+ns;+(ry—1)s,
|:1 :|r+rlsl+r232+s3 I: Eh )ils2 [(Gm )]SS (7\“)3 VS (>\’1 )31
[1 :|r+rlsl+r232+s3 [(Fk )i's2 I:(Hw ):|s3 s! S !

Hl uz r232+”131 ugs (_n)
X
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s,!  x;

r+n$; +r252 +S3
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3 .
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(—nr4 A ) (
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_ 4
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The single terminating facter (—n) makes all summation in (3.6) runs up to oo.
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...(35)

... (36)
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[(F) ] ()] (rr)

(K) v ( )(p+q+u+v+1)r (7\‘ ) lvl rlsl( 1)(p+q+u+v+1)r1

A\ £ \11S1
s! (pxl“ ) s ! (pxl‘* )

(sz;2 )52 (_ 1){(p+q+u+v+1)r2+p+q}s2 M;s (_ 1){(p+q+u+v+1)+p+q}s3

X

S S.
S, ! (ux{“)z S, ! (ux{“xs)s

(nr4) nr, anr, 2+ h:m:1:1 [_n : r?r17r2?1]
=M o4 4 [retgtviim
1 (27’1,7'4)' X 1+ pruwk:w [—TIJ’4 :r,rl,rg,l]

[2nr4:r,r1,r2,1];[(1_(3q) n) ryl, Ty — 1}
L(1-(4,)-n)rrr 1],
[(1=(D,)-n): 71,11, [(E,) : 1], [(G) s 1] [A 210 [ 2],
[(1—(Cu)—n):r,rl,rQ,lJ,[(Fk):1],[(Hw):1],_,_,

(_ 1)r(p+q+u+v+l) v (_ 1)V1(P+q+u+v+1)

n
HX5
2 2

(wrt) (o)’

(p+g+u+v+l)ry+p+q 1 (p+g+u+v+l)+p+q
3 (_ )

Hay Xy (_1)
(noxgt)” (x5

Particular Cases
(i) On making the substitution p=0=g=u=v=r=s; Ay=1 +x2; A= 1=v=r=ry=

... (3.7)

H=Hy =Xy, X = Yy, in (3.7), we get
1+,;2n;
Azl‘z( )= nl d' |y F 5

(2n)ldx" | 1T

where A}f (y) are the Srivastava Polynomials[11].
(ii) Ontaking p=0=qg= v=s;u=1 =r=s;=Ah=v=Ah;=rp=p=pp; =144,

andl for x, in (3.7), we achieve
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—;—2n;
y"F -y
-A—n;

nt (1+2), (-1)" g
2n)! n! dx"

Aﬁ (y) = (

where A,(f) (y) are the Srivastava's Polynomials[12].

(iii) Onsetting p=0=g=v=s;u=1=r= Tp=S]=A=Vv=A; =u=pq;0 = -\ and
writing % for X1 in (3.7), we arrive at

—;—2n;

n! (-A n
n(y)=ﬁjxn x"F
1+A—n;
where fn ( x) are the Pseudo-Laguerre Polynomials[13].
(iv)Onsettingp=0=g=u=v=s;A=1=v=0h) =r=r14;7 =2 =p; u;=-4and
writting x for Xq in (3.7) we achieve

n

_n, 1o,
5 2+2,2n,

_nl2" d* | » - L
Hn(X)_(Qn)!dxn x F x2

>

where Hn(x) are the Hermite Polynomials.

D.Forr2:1andr3:1

Since ™4 [( x1r4 )Qn_r_rlsl_sz_se‘ }

’
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where, § = 5

dx;
Hence from (1.2), we have
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(0], JEILIEL, S st s

S +Sy

Sy S
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x

_ _ _ _ nry . (2n-r-rs;-s,—s3)
(nr, —rr, —nsir, —1,8, —1,8,)! 8™ x;

X
(2nr4 I OGS, T1LS, —r4s3)! .. (3.8)
Now, since
2 1 —_ —
67’”’4 (x{'4) n—r TISI SQ 33 :O
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for L 1L "4 <) <2n , hence after little simplification (3.8) can be thrown into the from
1

(TLT4 ) ! 6nr4 x2nr4 F2+q+v:h:m:1:1
1 1 1 :k:
(2nr4)! +ptukiw

I—n:rﬂleJJangnn,le[@e(f%)—n):nn},ﬁl—([&)—n):nn)Lll
_ ;Kl—(Ap)—n)ngq}{@—(cu)—nyrﬂbLl}
(B, ):1],[(Gn) 1 ]s[A:1]. 2, 1],

[(F):1],[(H,):1],——,

R, (x,x,,x3)=M

[-nr, :7r,1,1,1]

(_ 1)r(p+Q+u+v+1)r (_ 1)rl(p+Q+u+v+1) ngl
(wxp) (roxp )" ’
i, (1P e
(Hx{4 ) ’ (uxf“xg) >

Particular Cases
(i) Onputtingp=0=qg=v=s;r=u=1 =X =A=v= 45 7»1=—x,,C1 =[31 + xin
(3.9) we achieve
-n,—x;
(B, +x), g
(2n)! dx"

1
mn (x7BbC) = E
1-B,—x—-n;
where m, (% By, c) are the Meixner Polynomials.
(i) Onputtingp=0=g=u=v=h=s; k=1 =k=v=u2=u=r4=r2=x1;x2=y,
F{=1+ain (3.9), we obtained
(1+Oc)n dr

LZ(ZJFWW -y

1+ay
where L{*) (y) are the Laguerre Polynomials.
(iii) On making the substitution p=0=g=u=h=s=r; Th=v= l=k=A=vs= Ho = T3

—1=u.D. = DR = cand i _x=1
pn=1=p;;Dy=1+a; F; =1+ and instead of x2—x+1 in (3.9), we get

—-n,—o—n,
1+B), g " 1
P(a,ﬁ) _ ( n “1V'F X+
1+B;

where PP (x) are the Jacobi Polynomials.

n

(iv)Ifwetake p=0=g=u=h=s;v=1=k=L=v=x, =1y= r4;p=%=p1;D1=

1 +B; F{ = 1 + a and writing ’C_Jf} for x; in (3.9), we obtained
x_
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-n, _B -n;

@)y (A+a), gn n x-1
Pn (x)_(Qn)! on dxz (x+1) F x+1
1+a;
where p\*P)(x) are the Jacobi Polynomials.
(V) Whenwetake p=0=g=u=h=s;v=1 =k=k=v=xy=1y=r14; Dy =1+0a=

F{ and writing for x; in (3.9), we achieve

-n,—o.—n;
1 n
Prga,ﬁ)(x): ( +0L)n d_ ()C-i—l)nF x—1
(2n)! 2" dx" x+1
1+a;

where Pé“"") (x) are the Ultra spherical Polynomials.
(vi) Ifwetake p=0=qg=u=v; h=1 =k=k=u=v=x=x2= Ty = T4 Ei=1-zF
=2 Ho = -2 in (3.9), we have

-n,—z;
n! d" F 9
(2n)! dx? 5.

where g, ., (z) are the Mittage-Leffler Polynomials.

Gna (2)=

Conclusion and Future Scope

In this article we have obtained many interesting new results for the generalized hypergeometric polynomial set

Rn(x1,X2,X3) followed by important and interesting particular cases. Out of these particular results some of them

stand for well known and some of them are believed to be new. These are of at most important for mathematicians’

scientists, engineers and physical sciences, because the Rodrigues formulae are one of the most important tool for

the generalization of various functions and polynomials.
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