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Abstract The main aim of the present research paper is to obtain two hypergeometric gener-
ating relations with their independent demonstrations using Gould’s identity. The methodology
used in the demonstrations is series rearrangement technique. Several (presumably new) results
are also deduced in the form of applications of our two generating relations. Further generaliza-
tions of the main generating relations are also derived.

1 Introduction and Preliminaries

In the present paper, all the sets of number system, the Pochhammer symbol (A), (A\,v € C)
and generalized hypergeometric function , F(.) have their usual meanings. The generalizations
[10, pp.348,349; problems 212,216] of the familiar binomial expansion ([20, p.355, eq.(7.1.5)];
see also [11,eq.(1.2),eq.(1.5)]; [12, 13]) with the conditions ([20, p.355, eq.(7.1.6)]; see also
[11, eq.(1.3) and eq.(1.4)]) are mentioned below as Eq. (1.1):

— (0+(B+1DnY ,, 1+
I A S o

where ((”(ﬁ +Hn ") is a binomial coefficient and 6, 8 are complex numbers independent of n and ¢
is a function of ’t’ defined implicitly by

¢=t(14¢)"7, (1.2)
subject to the condition
¢(0) = 0. (1.3)
Gould’s Identity([15, p.169]; [5, p.90], see also [11, eq.(1.6)]; [12, eq.(1.6)]):
= (o + un) (9 + (B + l)n) - P < uh¢ >
;)—{9+(ﬁ+l)n} ; tr=01+0" o+ 75 ) (1.4)

where 0, 3, o, p are complex parameters independent of n and ¢ is given by the equations (1.2)
and (1.3).

If we put 6 = {a + (8 + 1)mr} and o = {\ + pmr} in Gould’s identity (1.4), we get the
First modified form of Gould’s identity:

{a+ B+ Dmr} A+ un+pmr) fa+ (B4 D)mr+ (8 + )n) ,
Z {a+ B+ 1)mr+ (B +1)n} ( n )t

‘ 1
= (1 + ¢)for(B+hmr} (/\ 4 M9 +(1(6+ﬂ<))mr}<) : (1.5)
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with
C=t1+¢)"*" ;¢(0)=0.

If weput = {a+ (8+ 1)mr}and o = {\ + (8 + 1)r} in Gould’s identity (1.4), we get the
Second modified form of Gould’s identity:

Z{a+ Dymr A+ un + p (8 + 1)r} (a+(6+1)mr+(/a’ —l—l)n)tn

{a+ B+ 1)mr+ (8 +1)n} n
= (1 + C){a+(5+1)mr} (/\"'/1(5 + 1)7,, + M{a_zl(ﬁ_"gcl))mr}g> 7 (1.6)

with

¢=t(1+0)™" 1¢0)=0.
Gauss multiplication theorem ([20, p.23, eq.(1.1.26)], [11,eq.(1.9)]); summation identity ([20,
p.101, Lemma(3),eq.(2.1.6)], [11, eq.(1.10)]); the generalized Laguerre polynomials Ll (x) and
Lg{”"ﬂ)(x) ([14, p.200, eq.(112.1)] ; see also [11, eq.(1.11), eq.(1.12)]); the Jacobi polynomi-
als of first kind P,(La’ﬁ)(ac) [14,p.254, eq.(132.1),p.255, eq.(132.7)] and Gauss hypergeometric

functions F after particular replacements in Jacobi polynomials pieP) (z) [11, eq.(1.13) to
eq.(1.16)] are also available in the papers [12, 13].

One may refer the paper [11, eq.(1.17) to eq.(1.20)], (may also see [12, 13]) for the generalized
Rice polynomials ) [v, o, ] of Khandekar [8,p.158, eq.(2.3)] and for generalized hyperge-
ometric function 3 F, after making some replacements in generalized Rice polynomials. Also
some Pochhammer relations [11, eq.(1.21) to eq.(1.23)] are being used in this paper.

Now we shall discuss some special cases of the implicit functions defined by equation (1.2) sub-
ject to the condition (1.3).Using Mathematica 9.0, we can find the roots of resulting polynomial
equations in ¢ for different values of 3 in equation (1.2).

Case I:- When 8 = 0 in eq. (1.2),then particular value of {(satisfying the condition (1.3)) is

denoted by

t
®= — 1.7

Case II:- When 8 = 1 ineq. (1.2),we get

tC+ 2t -1 +t=0
then one of the values of ¢ (satisfying the condition (1.3)) is given by

1—2t— /(1 —4t)

A= o (1.8)
Case IIL:- When 3 = —2 ineq.(1.2),we get
CH¢-t=0
then the particular value of ((satisfying the condition (1.3)) is given by
E::jj;%gijﬁ. (1.9)

Case IV:- When 8 = —3ineq. (1.2), we get

G420 +¢—t=0
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then one of the roots(satisfying the condition (1.3)) of above equation is given by

{2 + 27t +3v3/(4t + 27t2)}%

W=

1 2

Y - § 72 + T + T
{2421 +3v3 /7)) 2
(1.10)
Case V:- When 8 = —1 ineq. (1.2), we get
R - =0,
then one of the roots(satisfying the condition (1.3)) of above equation is given by
t
U::E{t+ (124 4)}. (1.11)
Case VI:- When 8 = = ineq. (1.2),we get
G+ -=0,
then one of the roots(satisfying the condition (1.3)) of above equation is given by
IP:% - (1+u/3) .
2% {_2 2782 4 3V/3,/(—42 + 27t4)}3
(1 - v/3) {—2 272 4+ 3V3,/(—42 + 27t4)}§
+ 7 , (1.12)
23
where . = /(—1).
Case VIL:- When 3 = —1 in eq.(1.2),we obtain
<3 _ t3C2 o 2t3< o t3 —_ 07
then one of the values of ¢ (satisfying the condition (1.3)) is denoted by
e 25 (=613 — t9) N
3 3{2763 + 186 + 219 + 3+/3,/(271° + 419)} 5
2783 4 1810 + 2t° + 3v/3,/ (2716 + 419)} 3
+{ * i l\[ ( +40)} . (1.13)
3.23
Case VIII:- When 8 = —# in eq.(1.2),we obtain
CS_t3C_t3 :05
then one of the values of ¢ (satisfying the condition (1.3)) is denoted by
2y} {9t3 +\/§\/(27t6—4t9)}§
d= 3 + (1.14)

2133

{9t3+¢§m};

Srivastava’s generalized hypergeometric polynomials:

Srivastava’s generalized hypergeometric polynomials P (z;m) [20,p.360, eq.(7.3.3)] are
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given by

a+(B+1)n
n

HP) (2;m) = (

A(m; —n), (ap) ; x] . (1.15)

mF m
)“ T A(mi 14 a4 Bn), (by):

Pathan’s generalized hypergeometric polynomials:

Pathan’s generalized hypergeometric polynomials B >(x;m,)\, w) [11,p.140, eq.(2.8)], are
given by
(@8) (5 _ (et (B+ 1>n> A(ms =), 1+ o2 (ap);

s ) < no T At o ) 2 (k)
(1.16)

Here in equations (1.15) and (1.16), A(m; \) abbreviates the array of m number of parameters

given by

A A+1 Ad+m—1

, ey ;m e N.
m’ m m
Some useful Pochhammer’s relations
(A+pun) (% + 1)
Non L=X+un+pB+1)r—pumr (1.17)
(#(ﬁﬂ—m)),.
A1=8¢)
1 —g¢rme) T 1
Atp(pt g MO T ”:A<W““1“+" ). (118)
(1-5¢) ( A1-5¢) )
w(B+1)(1=B¢+m() ).
w1
a+m(5+1)r_am (1.19)

Cool

r=20,1,2,3,...

where

Srivastava’s generalized hypergeometric polynomials and Pathan’s generalized hypergeomet-
ric polynomials are the generalisations of generalised Laguerre polynomials, generalised Rice
polynomials, Khandekar polynomials, Jacobi polynomials and other such polynomials.

Our present investigation is motivated by the work on generating relations by Brown [1, 2],
Calvez and Génin [3],Carlitz [4], Joshi and Prajapat [6],Karande and Thakare [7], Srivastava
[16, 17, 18, 19], Srivastava and Singhal [21], Whittaker and Watson [22] and work on Jacobi
polynomials by Milch [9].

The rest of the paper is structured as follows:The two main generating relations have been de-
rived in section 2. Variety of applications of first generating relation have been deduced in section
3, also applications of second main result have been deduced in section 4. Further generaliza-
tions of our main generating relations (2.1) and (2.4) have been given in section 5. Concluding
remarks of the research paper are reflected in section 6 followed by references.

2 Theorems on Generating Relations

First Theorem on Generating Relation:
If any values of variables and parameters leading to the results which do not make sense, are
tacitly excluded, then

oo «a A(1-B¢) .
(X + pn) A 1+ ,(ap);

E H( ’5)(x m)t" = (14¢)* {p+2Fq+2 m (B+1)” mM(HC)
n ] (1-8¢) .
{a+ 6+ } @ 1 m((;iJrl)’ 77Lu(l+()’(b‘I)’
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)’ m
by): z(=() ]}, 2.1

¢=t(1+¢)"F;¢(0)=0

provided that involved series on both sides are absolutely convergent.

s D
-t e

where

Here Srivastava’s generalized hypergeometric polynomials H}f’ﬁ

(1.15).

Independent Demonstration:

Using the definition (1.15) of qieh (z;m) and then the power series form of , 1, Fy1m[z] in
left hand side of equation (2.1), using Gauss multiplication theorem [11, (1.9)] in the equation so
obtained, then, applying summation identity [11, (1.10)] and then simplifying further, and then
using first modified Gould’s identity (1.5),we get (2.2)

)(x;m) are given by eq.

[(ap)]r " (=)™

a > a) (B+1)r m(B+1)r
(1+ 1+
O 2 ot Do B 7 (O™
pga pe(B + 1)”“‘)]
— A —_ 2.2
X[(I—BC)+< + pumr+ (150 , (2.2)
Simplifying it further, we get Eq.(2.3)
=, (g [(ap)lr 2™ (=)™
Q=1 @
1+9 Tz:; a (g + D [(0g)]r 7! -
(/\(1—[34) +1>
o et T ), e ] , (2.3)
N e

After solving it further,we get the result (2.1) in the form of sum of two generalized hypergeo-
metric functions of one variable.

Second Theorem on Generating Relation:
If any values of variables and parameters leading to the results which do not make sense, are
tacitly excluded, then

oo

(A + /m
oy B wm A ) £ = (14 )%
A 1+ )\(1:/34) — 7((1 ) .
. {F T T 0 gy +
m(B+1)7 p(B+1)(1-B¢+m ()7 \"a/>
18 < 1 (ap); m
+ 1 z(—() ) 2.4
( ﬁg) P ! 5+1 +1, (bq)
where

¢=t1+¢)"":¢(0)=0
provided that involved series on both sides are absolutely convergent.
Here Pathan’s generalized Hypergeometric polynomials, B (z;m, A\, u),are given by eq.(1.16).

Independent Demonstration:
Using the definition (1.16) of BP (@;m, A, ) and then the power series form of 4,41 Fypm1[2]
in left hand side of equation (2.4),using Gauss multiplication theorem [11,(1.9)] and result
[11,(1.21)], now applying summation identity [11, (1.10)] in the equation so obtained, then sim-
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plifying further, then using second modified Gould’s identity (1.6),we get

o = [(ap)]r 2™ (=)™ (1 4 ¢)mF+Dr
=~ G e b m (35 1
péa p¢(B + )mr
[(1—54) {““(B“)” (- 50) H )

Now using equations [11, (1.22)and(1.23)] in above equation and summing it up into hypergeo-
metric form further, we get the desired result (2.4).

3 Applications of First Theorem (2.1)

Using the definition (1.15) of Srivastava polynomials in hypergeometric form and
1). Putting A =1, pu = % in equation (2.1) and after simplifying, we get

(ot (B+1)n A(m; —n), (ap) n
Z p+mFo+m x|t
= n A(m; 1+ a+np), (by);
. _o 1+ ma(lfﬁc) (ap); -
= (1+¢) {F R i R Ol
(5+1)’ m (B+1) (1+¢) \79 />
(B+1)¢ (,8+1 ( p); :
i Fyo (-0 1. G.1)
(1 7 /Bé-)p+ q+ 5+1 (b )
2). Putting A = 1, = % and m = 1 in equation (2.1) and using the definition of
H™P) (2;1) and after simplification, we get
oo 1 _ .
Z<a+(ﬁ+ n )F n.(ap) ] o
n=0 n l—l—a—i—nﬁ, (bq),
a4 a(l ﬁC)7(a);
= (1+¢)° {p+2Fq+2 {Tl) o %JZP_%JZ)O bp)- z(—=¢)| +
(B+1)7 (B+1) (1+0) 7 \74/>
(6"" 1)¢ (5(11) (ap)
T (=0 ¢ (32)

3). Putting A = 1,4 = i, = 5! and m = 1 in equation (2.1),using the definition(1.15) of
HT(LO“_E (z;1) = fn ( ) and replacing ¢ by U, we get

(@) () = (a + Z) F, . (ay) C ol
nzzofn ( ) ;) n p+14g+1 1+a7%, (bq) ;
20(, 1 + a(2+U)7 (ap);
- [1+U1“{ Fy T e[ +
p+2Lq 14 2a, (X(§++U)) ’ (bq);
U 2a, (ap)

+m pr1Fgi

} ; (3.3)

20+ 1, (by) ;

where ;
= E{t +4/(t*+4)}.
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4). Putting 5 =0and ( = 0O =

n

from equation (1.7) in equation (2.1), we get
A+ pun) fa+n
Z ,U < )erquer

A(m; —n), (ap) n_ (1 _ 1\—a
a Almi 1+ ), (by): ] vy

A o g 20 g t\™
X {a pr2Fyt2 I ,\(]’it)’ (bZ)Z x (t — 1) +
m m o
pt e
+m pt1Fg4

o (ap) (t>m
14+ 2 (b): " \i—1 '
5). Putting S=1and( =A =

— —_— U4 from equation (1.8) in equation (2.1),we get
SOk (ak2my A ()
~ (Oé i 2n) p+mLg+m A

x
(m;1+a+mn), (by);

(34)

n

=(1+A)*x
A(1-=A) .
A 2m’1+ (1+A)> (a )’
X4 = pi2Fyp i z(—A)™| +
{ap ! T+ 5 mL(lﬁE\)’(bq);
A
L

mpHFqH

m(;(ap); l‘(—/\)m
1+ Tm (bq) 5

6). Putting 3 = —2 and ¢ = & = —“Y U gom equation (1.9) in equation (2.1),we get
= ckgm) o) A(ms —n), (ay)
Z (a _ n) n p+mLg+m
n=0

| = (14 8)%x
A(m; 1+ a —2n), (by); x] ( )
\ —a g A (1428)
X9 5 prefar )

mp (1+8)7? (a’p);
o A(1428)

(3.5)

—

z(=E)"
m mp(l+E8)° (bq);

n= — (ap) > _\m
———— 11 F, m - .
+(1+23)p+1 qul—ﬁl,(bq);x( ) ]}
(3.6)
7). Putting 8 = —3 and ¢ = Y from equation (1.10) in equation (2.1),we get

(A + pn) (a—2n> ;
m | t"=(14+1)*x
2 a2 e | A1+ a - 3n), (): ey

n
A pY — o (ap);
x {a p+2Eq12 + mp+qu+l [ 2 b

(=)™ 5.

1_2m7(bQ); ‘|}
(3.7

8). Putting 3 = 5! and ¢ = U from equation (1.11) in equation (2.1),we get

SOtm @it o
n=0 (a + jn)

n

Fq+m

A(m; —n), (ap)

e A (143Y) .
2m> 1+ mp (14+Y)? (ap)’ ‘CC(*Y)m
1— o A (143Y) (b )

2m > mp(14Y)2 \74/°

Alm: — .
(m’ n)’(lap) 4 T tn: (1_|_U)oc><
A(m; 14 o — 5n), (by);
A 2£,1—|— A(H'%) .
X\ o prefar "

m ,((l )’ m ,UU
T o 4
L+ 3 ity (be)s

1Fg+1 () z(=U)™
+LO)TT | 221 (b))
9). Putting 3 = 5> and ¢ = W from equation (1.12) in equation (2.1),we get
i (A + pn)

(3.8)
1
o — zn
’II'LF
n=0 (O[ - %n) ( n >1hL

qt+m

Mm@ 5 ] e
A(m; 1+ a —3n), (by); x] =0+
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—2« A(1+39)
A 2 , 1+ Ty (ap); uw¥ _2047(@)
X = pr2Fyr2 T ()" | + et Far | T oy ()T
{ @ 273’ 'lj\'L(lej(le—}—‘iz) (b )’ (1 + %q’) m? (bQ) ’

(3.9)
10). Putting 5 = ’Tl and ¢ = II from equation (1.13) in equation (2.1),we get
2 (A + pn) <a + %n) A(m;—n), (ap) ;
+ F+ X t":(l—f—n)ax
;) (@+3m)\ n U A1+ — gn), (by);
« )‘<1+E) . 3
A 237n71+ m (1+31'I)7(a17)’ pll za a(ap);
X - p+2Fq+2 )\MH, x(_H)m + 71 11 p+qu+1 m3a . x(_H)m
{a |:1+27n’ml(1«(1+1>_1)(b); (1+7H) 1+2m’(bq>’
(3.10)
. 11). Putting 8 = =2 and ¢ = @ from equation (1.14) in equation (2.1),we get
i /\—f—;m <a+én> 7 A(m;—n), (ap) b = (1 + @) x
Sla+im)\ o0 U Ams L+ a = Gn), (b,); -
a A(1+%)
)\ 377 +71jq))7(ap); M¢ ﬂ,(ap) 5
X Q= prafya | " o 7&‘(1&@) o(—P)" | + T pri e 3a z(—P)"
{a 1+%7 mlt(lj(b)? b), (1+§(p) 1+ ’rn’(bq():;’ll)

4 Applications of Second Theorem (2.4)

Using the definition (1.16) of Pathan’s polynomials in hypergeometric polynomial form and

1). Putting A = 1, u = % in equation (2.4) and after simplifying, we get

> a4+ (8+ 1Dn A(m;—n), 1+ %7 (ap)s n o
Z( (B )>p+7rz+1Fq+M+1[ B i—m ) ey

ot n A(m; 14 o+ fn), %, (bg);
1+ czv(l—ﬁc) — . (a ); -
X {p+2Fq+2 1 (_i+1) (ﬂ+1)a((ll—gé)+ 2 (bp) I(ic) +
m(B+1)’ (BHIP(1—pctme) \V1)>
(B4 1) % (ap);
+-—= 1 F (=)™ ¢, 4.1
( BC) p+14g+1 1+ (B+1) (b )’ ( C) ( )

where ( is given by equations (1.2) and (1.3).

2). Putting A = 1, u = %, m = 1 in equation (2.4) and using the definition (1.16) of
B (21,1, 251) we get

€, YT«

00 {a+(B+1)n} .
S (O ara | R ] e
n=0 n l+a+8n, [CES) (bq);
w L s e (@)
X { pr2Fge2 14 a a(1-8¢) (by): z(—=C)| +
(B+1)7 (B+1)*(1-B¢+C)°
(B+1)¢ (ﬁ(j_l) (ap);
+——= priFgt o (=) | ¢ (4.2)
(1764) P ! I+ (5+1)7(bq);

3).

where ( is given by equations (1.2) an an d(1
', m = 1 in equation (2.4),using the definition (1.16) of

3). Putting A = 1,4 = 5 L=
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B )(x 1,1, ) and replacing ¢ by U from equation (1.11), we get

> 3 —n,1 —4a —2n, (ap);
t"=(14+U)*x
;( )p“ T lta—2 —da—2n, (b) : (1+0)
20,1+ 358D (q,); U 20, (ay);
X S piaFgio 4(a+2 ) 2(=U)| + ——= pr1Fy1 TP z(=U) .
{” L 20, B () +0) " 1+ 20, (by);
4.3)
4). Putting 8 = 0 and ¢ = ® = ;£ from equation (1.7) in equation (2.4), we get
()\ + ,u,n) (a + n) A(m, ) 14+ /\<+H7L) (ap); -
-— m+1Fgtm m =(1-1t)7%x
2 awm \on JrmeiFumin | gy g i ™ o) = (120

1
l+ﬁ (ap); t

A m
X4 — pr2Fg2 A(1—t) T ()
{a 1+ m > (]—H—mt)’(bq)’ t—1
t
el p1Fgn

. 1—2t—+/(1—4t)
5). Putting S =1and{ =A = #

fi(A—kun)(a-%Zn

1 F 1
. (a + Zn) n )p+m+ qg+m—+
n=

+

RO N S

from equation (1.8) in equation (2.4),we get

A(m;—n), 1 + /\(+u£) (ap); .
A(m; 1+ a+ n), :érfg) . (bg)s

t’ﬂ

A=A )
2m’l+w  (ap);
o 1-A .
Ut 5o stiarmny ()

A
=({1+A)" {a p+2Eqi2

uA
mp-&-qu—H

(=)™ +

} . 4.5)

from equation (1.9) in equation (2.4),we get

Tza (a;l?); .Z‘(—A)m
1+ Tm (bq) 5

. —_ —14++4/(144t)
6). Putting f = —2and ( =& = —%5——
(A +un) fa—n
Z W n prm+1Egrm1
n=0

- A
=({1+8)" {a p+2Egi2

A(m' ) 1— Atpun)

(1+m) (ap) 5 2|
Alm;1+a—2n),— /\(H_ﬂi (bq);

A (1+2E) .
Wv(%),
a - (1425 .
— o e (bg)s

pE -2 @) oym
+mp+1Fq+1 |_ o ») z(-E) ]}

m >’ (bq) 5
7). Putting 8 = —3 and ¢ = Y from equation (1.10) in equation (2.4),we get

—a
m

(4.6)

00 Atpn
3 (ot pm) (A + pn) (a—2n> o A(m; —n), 1—(<§fm§v L
+m—+ +m+ n
= (a—2n) n )? a | A(m;1+a—3n),— ?;‘:m; (bq);
A ;’rz’l_ M’(a ),
= (1 JrY)a {Oz p+2Fq+2 2 a 2”9;853?;“ bp . x(_r)m +
T 2m> 2,u(l+3T+mY)’( q/»
HY _Lv(ap);
= p+1 m -Nm| ». 4.7
+(1+3Y)p+1 q+1l1_%’(bq>’x( ) 4.7)
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8). Putting 8 = = and { = U from equation (1.11) in equation (2.4),we get

= (A + ;m a+ %n P A(m;—n), 1 + l(j(\;it;g? (ap); "
Z p+m+1Lg+m+1 A( (A+pn) ) x| t

o (a+ 3 In) n m;1+a—%n),u(%7m>,(bq
A 2a |4 M’ (ap);
=({1+0)" { prafya | " o %;\rszUmU) z(=U)™| +
a L+ 2, ey (be);
pU o, (ap)s
+———11F m x(=U)™| ». 4.8
L+ 1oy 1 2 () (=0) (4.8)
9). Putting 3 = 5> and ¢ = W from equation (1.12) in equation (2.4),we get

o . _ Otpn) .
Z At ( ;n> 1 Fgrmat Alm; —m), | “<%+m>’(ap)’ x| t"
(o — %n n P K Alm; 1+« — %n),—()‘ﬂm) (by)s

n=0 pu(34+m)’
_2a 22 (1+39) .
a A m o 14+3¥+mW¥)’ (ap)’ m
S {F 2, BT
Tomy (139 mY)? ( ‘1)’

& _n21a7 (a’p) ) _ m
+<r+§qﬂp“F*‘l %,w0;$<'y’]}' 49

10). Putting 8 = 5! and ¢ = II from equation (1.13) in equation (2.4),we get

Alm; —n), 1+ S (a,);

oo 2
(A + un) <a + 3n) w2 n
VIR IR +mt 1 Fgpm Apn Tt
; (@+Zm\ n )* ! A(mi 1+ o — ), 770 (by):
30 34 (1+1)
A Imo Lt o, ’(ap);
=(1+ID)* = psaFys2 o 2“§1§f+ H> a(=I)™| +
a 1 4+ 3« (1+5) , (by):
2m> 2p(1+ 7 +mll)’ ’
plIl 23a ) (ap) 5 m
+—— 0 F m x(—I1 . 4.10
i e gy 7T o

11). Putting 8 = =* and { = ® from equation (1.14) in equation (2.4),we get

o~ (A4 pn) (a+ in P A(m; —n), 1+ (( m)a(%); o
27 p+m+14 g+m+1 Al 2 (2 +;m) ); T

nzo(a—i—%n) n m;l+a—35n), 5 (bg

n(z—m)’

30 3A(1+39) .
oA s L+ e (ap); .
=(1+9) {a pr2Fg+2 lm 30 M(31>\+(31+J§rd>) ) b): o(=)" | +
m ,L(1+_%c1>+mc1>)’( );
MCD 370[7 ap); m
gy fen 1J%Q?w”“¢>]}' @D
3 m\"q/)>

5 Further Generalizations of Generating Relations (2.1) and (2.4)

Generalization of (2.1):
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Let (2]
SO (wym) = Z (O‘ o 1)") o3, 5.1)

n—mr
r=0

where «, are complex parameters independent of ‘n’; m is an arbitrary positive integer and {~, }
is a bounded sequence of arbitrary real and complex numbers such that «,. = 0.Then

Z {a{)\ +pn} S (23 )"

+ B+ Dn} "
— (1ec)e pla 1 gn mn - ()\ /L((B—l—l)mn)
(1+¢) {(1—ﬂ<>§{a+w+1>mnﬂ et 3 (Mrumnt A ) X
1 n  -mn
where ( is given by
¢=t(14+¢); ¢(0) = 0. (5.3)

provided that each of the series involved is absolutely convergent.
Independent Demonstration:

Using the definition (5.1) of Sk )(gc; m) in left hand side of equation (5.2),we get

A1) ey g
Z{a—l— CE) }S (xym)t

oo L) r D+ 1
22223 A+ pn) o+ (B+ Dn+ 1} L (5.4)

{a+ @B+ Dn}T(n—mr+1)T{a+Bn+mr+1}

Applying summation identity [11,(1.10)] and then simplifying further, now using first modified
Gould’s identity (1.5) with condition (5.3), and then changing the summation index from r to n
and after solving it further,we get the general result (5.2) corresponding to our first generating
relation (2.1) subject to the conditions (5.3).

Generalization of (2.4):

Let

n
m

o
(A+nun)

r=|

TP (w;m, A, 1) =

(502 Vo b1 -}

n—mr

(5.5)
where o, 8,A, 1 are complex parameters independent of ‘n’; m is an arbitrary positive integer and
{7} is a bounded sequence of arbitrary real and complex numbers such that ,. # 0.Then

oo

)‘+Mn (a,B8) ( 1ee n o__ a
Z{a—|— G+ 1) }T (xym, A, p)t" = (1 +¢)*x

X{(l—ﬁonzo{w(ml)mn}”"“ i

12_0(““5“)“ ) G T }

(5.6)

where ( is given by
¢=t(1+)P:¢(0) =0.

provided that each of the series involved is absolutely convergent.
Independent Demonstration:
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Using the definition (5.5) of Ty(f“’ﬁ)(x; m, A, 1) in left hand side of equation (5.6),we get

oo

(A + pun)
QF** — T(a,ﬁ) s, A, ny
nzo{a+ GRS

S RE [ (e (B D\ Dt (B4 e =}
_nZOE%{( e mr ) {fa+ (B+1)n} }W% (5.7

Applying summation identity [11, (1.10)] and then simplifying further, now using second modi-
fied Gould’s identity (1.6) with conditions (5.3), then changing the summation index from r to n
and after solving it further,we get the general result (5.6) corresponding to our second generating
relation (2.4) subject to the conditions (5.3).

In the definitions of generalized polynomials given by S\ (z;m) and T,*") (z;m, A, p), putting

_ (_1)mr(a1),« . (ap),.
e (b1)r ... (bg)rr! 7

we obtain Srivastava’s generalized hypergeometric polynomials of one variable H,(Ia’ﬁ )(m; m)

and Pathan’s generalized hypergeometric polynomials of one variable %’5{”’8 ) (z;m, A, 1) respec-
tively.

6 Conclusion

On the basis of the present paper,we observe that similar types of generating relations can also be
obtained in an analogous manner by using another new identity, different from Gould’s identity,
related hypergeometric polynomials and series arrangement techniques. Our results are stated
in preceding sections as generating relations (2.1), (2.4); generalizations (5.2) and (5.4); their
applications from (3.1) to (3.11) and (4.1) to (4.11).

We remark further that many of the results, which have been derived in this paper, are quite
significant and are expected to be beneficial for the researchers in the fields of mathematical
physics, applied mathematics, statistics and other branches of science and engineering.

We also hope for the future applications of these two generating relations and their further gen-
eralizations.
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