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1. Introduction and Preliminaries

Throughout in the present paper, we use the following standard notations: N := {1,2,3,...}, No :={0,1,2,3,...} = NU{0},
Zy :==40,-1,-2,-3,...},Z7 :={-1,-2,-3,...} =Z;\{0} and Z = (Z; UN). Here, as usual, Z denotes the set of integers,
R denotes the set of real numbers, RT denotes the set of positive real numbers and C denotes the set of complex numbers.

The Pochhammer symbol (or the shifted factorial) (A), (A, v € C) is defined, in terms of the familiar Gamma function, by

y 1 (v =0;x € C\{0})
)y i= FOFY) _ O} @

AA+1)...A+n—-1) (vr=neN;XeC)

it is being understood conventionally that (0)o = 1 and assumed tacitly that the Gamma quotient exists. Some useful

consequences of Lagrange’s expansion [21] include the following generalization [10] of the familiar binomial expansion :

— [0+ (B+Dn) . (140"
Z}( n >t_(1—BC) )

where (9+(ﬁn+1)")

is a binomial coefficient and 6, 8 are complex numbers independent of n and ¢ is a function of 't’ defined
implicitly by

¢=t1+0"* ®3)

* E-mail: sulakshana80@Qymail.com
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subject to the condition

¢0)=0 (4)

Another generalization [10] related with the equation (2), is given as:

Zm (9+(6n+ 1)n> 1+92 <9+ ﬂn+11)n—1>tn (1+0) )

where ( is defined by the equations (3) and (4). When 8 = —1,both results (2) and (5) reduce immediately to the binomial

expansion. Gould [6] gave the following identity:

(o + un 0+ (B+1)n 10¢
Z{9+ B+1n}( n ) =1+’ < *5() (6)

where 6, 8,0, u are complex parameters independent of n and ¢ is given by the equations (3) and (4). If we put § =

{a+ (B+ 1)mr} and 0 = {\+ pmr} in Gould’s identity (6), we get the first modified form of Gould’s identity:

Z{a+ B+ V)mry(A+ pn+ pmr) (a+ (B+mr+ (5 +1)n) n
{a+(B+1)mr+ (8 + 1)n} n

= (140 (xop gy 4 122 Bl m

with ¢ = t(1+¢)#*?; ¢(0) = 0. If we put 6 = {a+ (84 1)mr} and o = {A + (B3 + 1)r} in Gould’s identity (6), we get the

Second modified form of Gould’s identity:

s fot (Bt Dmrk ot punt p (B4 Dr (ot (5 + Dmr (5 +1n) o
{a+ (B+1)mr+ (B +1)n} n

n=0
= (14 Q)tetZHDmn (A PN I Chl Chs 1)""}4) )
(1-5¢)
with ¢ = ¢(1+¢)**; ¢(0) = 0.
Gauss’s Multiplication Theorem: For every positive integer m, we have
(b)mT:mmTH (71)—1—51—1) ;r=0,1,2,... 9)

Jj=1

Summation identity [20]

7n [e'e]

Z n):z ZBrnerr (10)
n=0 r=0

r—0 n=0
([z] denotes the greatest integer in = ; m € N), provided that series involved are absolutely convergent. The generalized

Laguerre polynomials L' (z) are defined by

1+ a)n

L) = =

1F1 |:_n;1—|—a; CL’:| ;e NO (11)

Replacing a by a + nf in equation (11), we get

By | = ———— LT (g) (12)
14+ a+np; A +a+nb)n
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The Jacobi Polynomials of first kind P{*"? )(:c) [11] are defined by the following equations:

—n,l+a+pB+n; 1—
Pl (g) = LE 0 py g -~ (13)
n 1+« ;
o 1+a+B)m —-1\" —n,—a—mn; 2
Pl (z) = (I : a+f): (a:2 ) P - (14)
nl(l4+ a+ B)n —a—B-om 17T
where n is a non-negative integer. Replacing a by (a4 bn) and 8 by {8 — (b+ 1)n} in equation (13), we get
P —n,l4+a+p8; 12 _ n'l"(aernJr 1) 7(la+bn,g_(b+1)n)(z) (15)
Ltatin : 2 T{a+ (b+ Dn+ 1}
Replacing « by (o« —n) and 8 by {8 — (b+ 1)n} in equation (14), we get the following result
—-n, —a; 2 (1 — — ! 2 "
o Fy _ ( + o+ ﬂ bn 77/)71 ( ) P”(lafn,ﬁfbnfn) (.CE) (16)
—oe—ﬁ—&—bn;l*x 'l+a+p8—>bn) x—1
The generalized Rice Polynomials H(*" [v, 0, z] of Khandekar [9] are defined by
—-n,a+B+n+1,v;
H,sa'ﬁ)[l/,o',l‘] = <a+n> 3Fy T (17)
n a+l,0 ;
Halv,0,2] = HOO v, 0,4] (18)
P @) = B [ 2 (19)
Replacing a by (a+bn) and 8 by {8 — (b+ 1)n} in Equation (17), we get
-n, v, 1 +a+ ﬁ 5 '
3kh T = # Hagaern’Bi(bH)n) [v,0,2] (20)
1+a+bn, o; (I+a+bn)n
Some useful Pochhammer’s relations
Apun
o =A+pn+pB+1)r—pmr (21)
(u(6+1*m))r
w(B+1)r+ M {a+mB+1)r} = e (w“)(liamC*fK) + 1)T (22)
(159 (1-5¢) (Cia)
BFDAFmC=F0) ) .
(e +1)
m 1
oe—l—m(ﬁ—l—l)r:ozL (23)
(wesem),
pl{a+ (B+1)mr} s (mai<>+1)
umr+ = T 24
T-50) =50 () -
w0 ),
where r = 0,1,2,3,.... Now we shall discuss some special cases of the implicit functions defined by equation (3) subject to

the condition (5). Using Mathematica 9.0, we can find the roots of resulting cubic equation in ¢ for different values of g in
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equation (3).

Case I:- When 8 = 0 in (3), then particular value of ((satisfying the condition (4)) is denoted by
0=-—— (25)

Case II:- When 8 = 1 in (3), we get t¢% + (2t — 1)¢ + t = 0, then one of the values of ¢ (satisfying the condition (4)) is

given by
12t — /(1 —4f)

A 2t

(26)

Case III:- When 8 = —2 in (3), we get ¢ + ¢ —t = 0, then the particular value of ¢(satisfying the condition (4)) is given
by

=
=

_ —1+4++/(1+4¢) (27)
2

Case IV:- When 8 = —3 in (3), we get ¢* 4+ 2¢* 4+ ¢ —t = 0, then one of the roots(satisfying the condition (4)) of above

equation is given by

1
) ol {2+27t+3\/§,/(4t+27t2)}3
{2+27t+3\/§\/(4t+27t2)}3 23
Case V:- When 8 = —1 in (3), we get (> —t°( —t> = 0, then one of the roots(satisfying the condition (4)) of above equation
is given by
t
U= §{t+ V(2 +4)} (29)
Case VI:- When 8 = _73 in (3), we get ¢34 ¢? —t? = 0, then one of the roots(satisfying the condition (4)) of above equation
is given by
{ v )
2 2 4
1 1 3 (1 — tV/3) 4 =2 + 27t + 3v/3/(—4¢2 + 27t%)
w21+ (1L+0v/3) - ; (30)
23 {—2+27t2+3\/§\/(74t2+27t4)}3 23

where ¢ = /(—1).
Case VII:- When 8 = —% in (3), we obtain ¢ — #3¢? — 2t3¢ — t* = 0, then one of the values of ¢ (satisfying the condition
(4)) is denoted by

S 2% (—6t° — 1) {276% + 181° + 27 + 3v/3,/(2746 + 41%)} 5

—~ +
3 3{2713 + 1816 + 219 + 31/3, /(2716 + 419)} 3 3.23

(31)

Case VIII:- When § = —% in (3), we obtain ¢* — ¢3¢ — t* = 0, then one of the values of ¢ (satisfying the condition (4)) is
denoted by

{00+ va @ —im)}’

1
()¢
o —
2333

{w+ﬂﬂﬁﬁﬂﬂ

+ (32)

Wl
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2. Main Generating Relations

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

tacitly excluded, then

2 (A pun) N n D mer (@) .
Z < {a+ ( ﬂi }HT(L P (z;m) " = (1+¢) o prifan G z(=¢)

T fgﬂc) pr2Fape | TETD (@), 1+ ity (=" (33)

1+ m(ngl) s (b4)7 m(C+1);

where ¢ = t(1 4 ¢)#*; ¢(0) = 0 provided that involved series on both sides are absolutely convergent. Here Srivastava’s

generalized hypergeometric polynomials Hr(ba’ﬂ)(x; m) [18, 20] are given by

Alm: — .
HE (0:m) — +(B+1n B (m;—n),(ap) 2| (34)
n A(m; 1+ a+ Bn), (bg);

where  and 3 are complex parameters independent of ‘n’ and A(m;\) abbreviates the array of m number of parameters

given by

A A+1 A —1
-, + e tm ;meN
m

ﬁ)(

Independent Demonstration: Using definition (34) of H® z;m) and then the power series form of pim Fyim[z] in

left hand side of Equation (33), we get

+(8+Dn}

Ny Odpn) [t (BDn 7 Almi=n) (@) 1

HZ‘B {o+ (B + 1)n} n T A1+ a+n8), by

) o (5 (e
=> A+ pun) T{a+ (B+ Dn + 1} =

{at B+ Dn} T+ 1) Mo+ Bt} 2 1 ( tatnfj ‘1) (), 7!
Using Gauss’s multiplication theorem (9) in above equation, we get
Q= i % A+ pn) (=n)mr (W)n+1) [(ap)]r 2" " (35)

at Dup (1+a+n8)mr [(bg)]r 7! n!

Now applying summation identity (10) and then simplifying further, we get

N (@) mpt1yr [(ap)]r & (=)™ {a+ @B+ 1)ymr}A+pun+pmr) [a+(B+1)mr+ (B +1)n)\ .
8- g i o Z fa+ @+ mr+ (8 + n} ( n )t (3)

Now using first modified Gould’s identity (7), we get

)mT

1+<"§3 nzsvr ()], @7 (<t

(@+ Dmrnr [(0d)]r 7

(14 Q)mE+Lr, {A+ (Wm,Jr MC{a(t(_ﬁ;C)l)mT})} 37)

r=
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Simplifying it further and using equation (3), (4) and (24), we get

N i ) o o (o) ) (Fesm+1) @ (o™

2 (38)
= (agrn T [0 ! = G D e (wSw)

after solving it further,we get the desired result (33).
Second Generating Relation: If any values of variables and parameters leading to the results which do not make sense,

are tacitly excluded, then

— )‘+ n @ n @ A %’(G’p); m
DI e 5‘; D@m= U+ O SonFan | 0T (=)
L+ S (0a);

(ap)7 ™ 5Ty gam - +1; m
n i ﬁCBC) iaFyes (BT (BT (1+mC—p0) 2(=0) (39)

« COé .
(b0), mar T L GrDAme=Y

where ¢ = t(1 4+ ¢)?**; ¢(0) = 0 provided that involved series on both sides are absolutely convergent. Here we define new
generalized hypergeometric polynomials 95‘7([1‘6 )(x; m, A\, 1), known as “Pathan’s generalized hypergeometric polynomials of

one variable”, given by

. Atpn
a o+ ,8—‘—171 A(m,—n),1+ m7( )
B (w3m, A\, p) = ( (n ) )p+m+1Fq+m+1 Mﬁ: n) x (40)
A(m§ 1 +a+ /Bn)v n(B+1—m)> (be);

where o and 3 are complex parameters independent of ‘n’ and A(m; ) abbreviates the array of m number of parameters

given by

A A+1 A -1
-, + R tm ;ymeN
m

Independent Demonstration: Using the definition (40) of %;a’m(:c;m,)\,u) and then the power series form of

ptm+1Fg+m+1[z] in left hand side of equation (39), using Gauss’s multiplication Theorem 1.9 and Result 1.21, we get

Q=3 . A3 i) g0 (am, A, 1) £

a+(8+ 1)n}
oo 2]
- N A+ pun+ p(B+ )r —pumr] (—n)me T{a+n(B+ 1)} [(ap)]r 2" 7
B ; ; T{a+nB+1+mr} [(bg)]r v 0l (41)

Now applying summation identity (10) in above equation then simplifying further, we get

_v M)l a” (=)™ {a+ B+ D)mr}O+pn+ p(B+ D) fat+ (B+1)mr+ (8 +1)n)
=2 o m(s D (0 T.Z {a+ @+ Dmr+ (5 +1)n} ( g >t "

Now using second modified Gould’s identity (8), we get

(B+1)r

A S e (vl
r=0

{a T m(ﬁ + Dr}(b)]r ! [A + (#(5 +1)r+

1
m{a +m(8 + 1)7’})] (43)

Now using equation (22) and (23) in above equation and summing it up into hypergeometric form further, we get the desired

result (39).
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3. Known Applications of Generating Relation (33)

(i). Putting A = 1, = 0 in equation (33), we get

= 1 A(m; —n), (a ;
St e Zl<a+(5+ )n> onFoam, (mi—n),(a) 5 |,
—A{a+ (B+1)n} {a+ (B +1)n} n A(mi 1+ a+nB), (by);
a ﬁ7 (ap); m
=1+ pr1Fn o+ z(=¢) (44)
T CESVE , (be);
with ¢ = t(1 4 ¢)P+; ¢(0) = 0 which is the more simplified form of a result of Srivastava [20].
(ii). Putting A = 1,4 = 0 and m = 1 in equation (2.1), we get
> 1 -n, (a ); n a L7(“ )§
2 m (a : (Bn+ )n> p+1Fg 41 |t = (4O i Fa | PP | (45)
n=0 1+ a+np, (bq)§ 1+ B+D) +1) (b )
with ¢ = t(1 4 ¢)?*1; ¢(0) = 0 which is the result of Brown [3].
(iii). Putting A =1, u = % in equation (33), we get
+1 A(mv _n)7(a’ ) ; . a %7(‘1 ) ) m
Z ( B " )p+qu+m : z| t" =1+ pt1lFtr G z(—()
n=0 A(m; 1+ a+np), (be); 1+ gy (0a);
1 1 + @ % ( ) 1 + m ) m
L 6 +(1)E(ﬁg) 9 pazFyrs | TEFD (c+1) 2(=0)
L+ migrs (0a), ey
After further simplification,we have
G (a+1) ap) ;
S HEe D @y = LEOTD g | @) (46)
=80 """ )
q)
with ¢ = t(1 4 ¢)?**; ¢(0) = 0, which is the known result of Srivastava [16, 17].
(iv). Putting A =1, u = 6:1 and m = 1 in equation (2.1), we get
1 -n, (a/ ) 5 n o L7 (Ll )7
Z ( B+ " >P+1FQ+1 ! ot = (1+Q)% pprFapr | PPV g
n=0 1+a+”ﬂ7(bq)§ 1"’( Br1)” (b )
DL+ iy (an), 1+ ;
n B +(1)E(ﬂ5 9) iaFoss | BT &0 oz
L+ gy (),
(a+1) ap) ;
_ (149 (ap) . (47)

A=50"" 6a)

with ¢ = t(14 ¢)?*1; ¢(0) = 0 which is the known result of Srivastava [14, 15].

(v). Putting A =1, =0,8 = 5!, m =1 and replacing ¢ by U in equation (33), we get

0 N i ) —n, (ap) ; n
Zﬁ (> Z n <an2>P+1Fq+1 - ? x|t

a — %a (b‘Z)v
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a 205, (ap);
=140U)" pr1Fg+1 —zU (48)

where U = £{t + /t? +4}. This is well known Brown’s result [2].

(vi). Putting A= 1, = i, 8= _71, m = 1 and replacing ¢ by U in equation (33), we get

>° 4+ -n,(a ;
S =5 ("1 | T
n=0 1

ta—3, (bq);
a 2a, (ap); U1+ U)® 2, (ap), 1+ 2L
=1+ U)%ps1Fopa ! —2U| + H p+2Fqt2 i U U
1+ 20, (by); (1+ 2 ) 1+ 2a, (by), (l?fl);
a+1 ap);
(1+0) . "

B (1+%U) o (bq)§

where U = L{t + v/t> + 4}. It is also a well known result of Brown [2].

4. Some Special Cases of Generating Relation (45)

(i). Taking p =0 = ¢ in (45), we get

- 1 -no5 |, o GESE
S (e S Y B L
o lat (B+1in} " 1+ o+ nf; 1+ @i

Now using the definition of generalized Laguerre polynomial (12) and solving we get

LY@yt = 1+ m | T T —a (51)
LR GERE

Z{oz-i— (B+ 1)n}

In equations (50) and (51), ¢ is given by the equations (3), (4). It is the known generating relation of Brown [4, 13, 19].
(ii). In equation (45),

15””, B by b and ¢ by &, we get

= b+1 —n,ar ; (1— n o i1y 01 -1
Z:1<a+( + )n>2F1 ( 21‘) t :(1+£) 2F1 b f(mz ) (52)
n:O{a+( +1)n} n 1+a+ bn; 1—|—bj“_—1;

where £ is a function of 't’, defined implicitly by
E=t(1+9"" ;£0)=0 (53)
Putting a1 = 1 + o + 8 in above equation and using equation (15), we get

o ltat B (@ -1

- & (a+bn,B—(b+1)n)
> —————Pi (@)t" = (1+¢)° (54)
oprd {a+ (b+1)n} 14 2 2
where £ is given by equation (4.4).
(iii). In equation (45), putting p=1, ¢ =0, a = a, B = b, replacing = by % and ¢ by &,we get
= b+1 -n,a1 ;2 n a a2
27; il (CH_( * )n>2F1 1 " = (148" 2F | 51 (55)
= la+ (b+1)n} " l+a+bn; + % 1+ 385 (@-1)
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where £ = t(1 + §)<b+1); £(0) = 0. Replacing a1 by —« and then a by —a — 8 — 1, and using equation (16), we get the

following result

[ee] n (a+B+1) .
(Cl + ﬁ + 1) 2 (a—n,B—bn—n) n —(a+B+1) - b+1 » T 25
P t"=(1 F 56
Zo{a+ﬂ+1—(b+1)n} -z (=) 1+9 o |- sy, (@—1) (56)
n +1 0
where £ = t(1 + f)(bH); £(0) = 0. Now replacing ¢ by t@ and & by w, we get
o (a+p+1) .
(a+B+1) (a—n ,B—bn—n) n —(a+B+1) oy 0 %5 2w
P, ’ t"=(1 o F 57
E_:o{a+6+1—<b+1)n} " (o)1= () T ey @) (57)
" b1 ’

where w(z,t) = t(lgm) (1 +w)"™ w(x,0) = 0.

(iv). puttingp=2,g=1,8=0b,a1 =1+ a+ 3, az = v and b = ¢ and replacing ¢ by & in equation (45), we get

o b+1 -n,l14+a+pv; | N i Ltat v
PIF P <a+( + )n>3F2 o "= (148" sk | " —wél (58)
iz lat (0+1n} " l+a+nb, o ; 1+55, o3
where £ is given by equation (53). Now using equation (20) in above equation,we get:
o o " N g Ltat B v;
Z .« Hlotbn, f=bn )[1/, o, z]t" = (1+ &) s> bt z(=§) (59)
,O{O“F(b"‘l)n} 1+ -2 o
n= b+17 )

where £ is given by equation (53).

5. New Applications of First Generating Relation (33)

(i). Putting 8 = 0 and ( = © = 1% from equation (25) in equation (33), we get

A+ un) fa+n A(m;—n), (ap) ; N I D) s (ap); —t \™
ZW( n >”*qu+’" P B e P \1=%
n=0 A(m;1+a)7(b¢Z); 1+%7(b4)7
t L1+ 12 (ap); —t\™
+ =) p+2Fg42 " (ﬁ) (60)
1+%:%:(bq)7

< (A 2 A(m;—n), (a ; " o A o (ap) m
ZHW<Q+ n)”*qu*m ( o) p| "= 1+A)" S S Fa | 2 z(=A)
A(m; 1+ a+n), (by); @ ;

o aA .
uA ﬁ71+my(ap)7

Aoy et e oy

fe a A

1+ 5, AT (bg);

(iii). Putting = -2 and ( == = SSAVASS L) V2<1+4t) from equation (27) in equation (33), we get

> A — A(ma 7”)7((1 ) 5 n —_\ A %,(CL ); —_\
Z A+ pm) (Oé n) ptmFotm ’ | t"=(1+E) o p+1Fot1 ' z(—E)
A(m;1+a —2n), (by); ;
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a ol S @)
+ﬁ pr2fyro =+ z(—E) (62)
- 1- %7 ﬁv (bZZ);
(iv). Putting 8 = —3 and ¢ = Y from equation (28) in equation (33), we get
A+ pun) [a—2n A(m; —n), (ap) ; " o)A ;ﬁv(ap), m
Z ﬁ < n >P+qu+m | t"=(1+7) Ep+1Fq+1 : z(=T)
n=0 A(m; 1+ a—3n), (by); 1= 5%, (by);
T ;7%’ 1 + mL’ (Ll )7 m
s ey | PR () (63)
(1+37) 1— _a¥ (by);
2m *m (Y+1) 4
(v). Putting 8 = 5! and ¢ = U from equation (29) in equation (33), we get
oo 2a
A+pn) fa+in A(m;—n), (ap) ; " I I = (ap); m
> (ot In) N =1 +U)%q gr+1len z(=U)
n=o \& T 3" A(m; 14 a— 3n), (by); 1+ 22 (by);
2a aU
U o L oy (a); m
+7(1 ﬁ %3 p+2Fg+2 (U;rl) x(—U) (64)
2 1+ m’ m((lU+1) 7(b‘1)7

(vi). Putting 8 = 52 and ( = ¥ from equation (30) in equation (33),we get

= ~1 A(m;—n), (ap) A =2, (ap);
Z 1 (a n2n> pmFotm ' x| "= 1+ \Il)a aerquJrl ' x(_\ll)m
o (a—gn A(mi1+a— 3n), (by); ~ 22 (b,);
72(1
v A4 s (an); m
+(1.ﬁ7§\p) p+2Fqt2 20 (\I’H) z(—) (65)
2 L- m> m(\I/+1) 7(b )7

(vii). Putting 8 = ' and ¢ = II from equation (31) in equation (??), we get

A+ un) [a+ 2n A(m;—n), (ap) ; n o)A S%a(a )E m
Z((_‘_l:))( n3 >P+qu+m ! x| t"=(1+1I) Ep+1Fq+1 ? ! z(—1II)
n—o \ & T 37 Al(m; 1+ a— %n)7 (be); 1+ 232‘1 , (bg);
3a all
II s 1+ —ays (ap); m
"‘(1 ﬁ? i) pr2Fyia | 2 <H;1) (ap x(—TI) (66)
3 1+ 2'm ) m (b )7

(viii). Putting 8 = 52 and ¢ = ® from equation (32) in equation (33), we get

2 A4 un) fa+in A(m; —n), (ap) 5 n o)A %’(a ) m
Z((_Flf))< n3 >p+qu+m ' x| 1" =(1+2) aerquJrl . ! z(—®)
n=o (@30 A(m; 1+ a — 3n), (by); 1+ 52, (be);
3a ad
P 2214 —&, (ap); m
(1 -T—LT ) p+2lgt2 @;1) ? z(—P) (67)
3 142 e (ba);

6. New Applications of Second Generating Relation (39)

The following Generating relations of this section are believed to be new in author’s knowledge and are not available in the
literature of Generating relations.
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(i). Putting A =1,u = % in equation (39), using the definition of (%’,(La’m(r; m,1, %) and after simplifying, we get

1 A(m; —n), 1+ HoH 8D (a,); n N
Z( ﬁ—’_ " )p+m+1Fq+m+1 (B+1)(B+1-m) Pl ot =(1+4+¢)

A(m;1+a+8n), oG, (be);

[e3 « «
7)(0’); +1 71+ < — 7(a )7
o1 Fyi mEFDT R p(—o™ | + % iaFyes | PBTD (ﬂ+1><1:;n: o )i oy (68)
1+ s (ba) L+ msrn mrnatme=se (ba);
where ( is given by equations (3) and (4).
(ii). Putting A =1, = %, m = 1 in equation (39) and using the definition of ﬂﬁa’ﬁ)(x; 1,1, %), we get
o at(B+l)n . a .
a+ +1n —-n, 1+ T (BL1)B (ap)v n a 77(0‘10)’
> ( (él ) >P+2Fq+2 a(f(t;l/lg)n x| t" =1+ pr1Fas e+ —a(
n=0 L+a+Bn, Sgins (bg); L+ G5y (bg);
a ag .
(B+1)¢ @ Lt matesg - ()
F _
+(1 —aq) rrafer L e 50} ¢ (69)
(B+1) (B+1)(1+¢—B¢) 7 \74/?
where ¢ is given by equations (3) and (4).
_1
(iii). Putting A =1, u = i,ﬂ = %1, m = 1 in equation (39), using the definition of %,(f’ 2)(26, 1,1, 4 55 ) and replacing ¢ by
U from equation (29), we get
< fa+n —n,1 —4a—2n, (ap); n o
Z( n2>p+2Fq+2 et =+ 0%
n=0 14+ a— %, —4a —2n, (by) ;
20, (ap); 20,1+ 550y, (ap);
pr1Fgt1 —aU| + 2+ 0) pr2fyi2 <2+3U> A (70)
1+20ﬁ, (bQ)v 1+20ﬁ, (2+3U) (b )7
(iv). Putting 8=0and ( =© = %_t from equation (25) in equation (39), we get
A +un) fa+n A(m;—n), 1+ ,f(fﬁ%,(ap); n
Z @+rm) \ n p+m+1Fgtmt1 ~ x|t
n=0 Amil+a), 5t (bg);
o) A o (ap); -t \" t L+ ey (an); —t \"
=(1-1) ap+1Fq+l T <1 — t) + (1,LL_ ?) pr2Fyt2 tm =} (1 — t) (71)
1+ 2 (by); 1+m’m(b)
(v). Putting S =1and ( = A = - —— 19 from equation (26) in equation (39), we get
= (A4 pun) [a+2n P A(m;—n), 1+ jgfﬁ) (ap); o
Z (v +2n) n phmtifatmt A v
n=0 Alm;1+a+ n),ﬁ,(bq);
a A Lma(a ); m A %714’%5(@ ); m
U A e I O B e v e R oLV (72)
« . - [ o] .
L+ 50, (bg); L+ 5o sarma—ay s (ba);
(vi). Putting 3 = —2and ( == = e aAVACS 2] <1+4t from equation (27) in equation (39), we get
(A +un) fa—n I A(m; —n), 1 — :E-fﬁ,z) s (ap); o
Z (a—n) p )Pt TatmAt —(Atpn)
n=0 A(m71+a—2n)7m,(bq),

b
(=2}
ot
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—_ A %7(0‘ )7 —\m = %71_%7(a )7
=1+5)"{ —pr1Fon T a(-E)" | + o i Fage (Hrm=vas)r o
¢ 1=, (bg); (1+25)

1= 2 rmetasy (ba);

(vii). Putting 8 = —3 and ¢ = T from equation (28) in equation (39), we get

2 (A4pn) fa—2n A(m;—n), 1— %ﬁﬁﬁ, (ap); n
Z oy prm+1Fgtmi1 x| t
(a —2n) n (A tpun)
n=0 A(m;1+a—3n),—u(2+m),(b );
a A 7757(61 ); m T %717+7(a ); m
=(14+7) it ? T a(-1)m |+ (15—73T) pi2Fype | 7 2R (1) (74)
1— 5%, (bg); 1= 5% sararrsry (0a);
(viii). Putting 8 = _21 and ¢ = U from equation (29) in equation (39), we get
oo . A n .
()\ + ,MTL) o+ %n A(m7 _n)7 1 + u(gﬁm) ) (alﬂ)v n
> i n |prmiiFarmi x| t
= (a+3n) A(mi1+a = §n), 240 (b,);
5 m
20 20 2Ua
o) A = (ap); m U o L m  (ap); m
= (1 —+ U) ap+1Fq+1 . ax(—U + ﬁ p+2Fq+2 N 1+ 21:;-; U) x(—U) (75)
1+ 3%, (be); 2 L+ Grmos Ty (0a)i
(ix). Putting 3 = 52 and ¢ = ¥ from equation (30) in equation (39), we get
[e’s) . _ (>\+#") .
()\ -+ ;m) o — %n F A(mv ) 1 M( +m)’ (a‘ )7 tn
Z (a— 1n) o |ermtiFatmi s Ovtpen) x
n=0 2 A(m71+a75n)7fm’(bf1)7
—2a —2a 2V«
B =22 (ap); . T T L (rmut Twy (@0); m
=1+ S Fyn a0 |+ s e P (m+z ) o(—W) (76)
* 2 (o) (t+29 - 2 ety ()

m’ (14m¥+3%)’

(x). Putting 8 = _31 and ¢ = II from equation (31) in equation (39), we get

—~ (A +un) [a+ 2n A(m; —n), 1+ Aﬂm (ap) N
Z VORI n |prmtiFaimi N t
= (a+3n) A(m;1+a—1n), ﬂ‘;;L),(b)
3a 3a 3l
o)A o (ap); m i} oL+ Sy g (00); m
=+ S Fyn | w(~1I) ui‘—lmmm L, s o(~1I) (77)
L oo (ba); 3 1+2m’m’(b);

(xi). Putting 3 = =2 and ¢ = ® from equation (32) in equation (39), we get

) . Atpn .
()\—l—/m) o+ %TL F A(mv n)a]-"_ u<%7m)v(ap)a tn
E : 1 pt+m+1Lg+m+1 x
= (a+3n) n A(m;1+a—2n), ?THZL)’(b‘J);
3a 3a 3P
A s (ap); . ® oLt ey ey (@) m
= (1 + (I)) Ep+1Fq+1 3 v {L'(*q)) + (1_'[:72@) p+2Fq+2 (1+ SZ+ ®) .23(*(1’) (78)
1+ 5%, (bg); 3 1+mym(b)§

Making suitable adjustments of parameters and variables in all generating relations of section 5 and 6, we can also obtain

a number of new generating relations involving restricted generalized Laguerre polynomials, restricted Jacobi polynomials

restricted generalized Rice polynomials of Khandekar and other orthogonal polynomials
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7. Further Generalizations of Generating relations (33) and (39)

Generalization of (33): Let

n

Smﬁ) (z;m) £<a+ (B+1)n )%xr (79)

n—mr
r=

where «, 8 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

)\+Mn (a,B) T mn
Z{a+ Bromyon @mtt=01+0" {)‘Z{a+(5+1)mn}% "¢

{CatmA+Qn}  u mn
1_5§ Z Tmx" ¢ } (80)

{a+ (B+1)mn}

where ( is given by

¢=t1+Q¥M¢c0) =0 (81)

provided that each of the series involved is absolutely convergent.

Independent Demonstration: Using the definition (79) of 55 (z;m) in left hand side of equation (80), we get

O = Z (>\ + Mn) S’,(la,ﬁ) (I, m) g

—A{a+ (B+1)n}

oo [l
_ - A+ pn) T{a+ (B+1)n+1} on
_ZZ{OC‘F(ﬁ-I-l)n}F(n—mT—}—l)F{a+ﬁn+mr+1} Yot (82)

Applying summation identity (10) and then simplifying further, we get

N {o+ B+ Dmry\+pn+ pmr) (a+ (B+)mr+ (8 + ),
_Z a+mﬁ+1 r} {Z {a+ B+ Dmr+ (B + )n} ( n >t} (83)

Now using first modified Gould’s identity (7) with condition (81), we get

a°° p¢{a+ (B +1)mr} T2 (O™
@ ”C;{ e B 59

Changing the summation index from r to n and after solving it further, we get the general result (80) corresponding to our
first generating relation (33) subject to the conditions (81).

Generalization of (39): Let

(7]
TP (3, A, 1) = m { (0‘ J;(f ;:)n> A+pn+pB+1- m)T]} Yra” (85)

where «, 8, A, p 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

oo

/\+un (a,B) . n mn
2 o pr iy A = A0 {Zwmmn}”’” ‘

+

u 1 n ~mmn
<1—ﬂ<>,§{a+w+1>mn}w ‘ }

b
(=2}
~
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where ( is given by ¢ = t(1 + C)w“); ¢(0) = 0 provided that each of the series involved is absolutely convergent.

Independent Demonstration: Using the definition (85) of T\*® (z;m, A, 1) in left hand side of equation (86), we get

*** > A « n
=3 s B
n=0
oo 2]
a+ B+ n\{A+un+pB+ )r—pmr} o
;—:OT-O{( n—mr ) {a+ (B+1)n} }W” t (87)

Applying summation identity (10) and then simplifying further, we get

)" {fa+ B+ DmrH{A+un+pB+Dr} fa+ B+ D)mr+ (B +1)n) .
Z{oz+m6+1r} {Z {a+ B+ Dmr+ (B + 1)n} ( n )t } (88)
Now using second modified Gould’s identity (8) with conditions (81), we get
o oy p¢{a+ B+ Hmri\] v a” Q™
Q" =01+ ;[A+{u(ﬁ+1)r+ 130 H.{a+m(ﬁ+1)r} (89)

Changing the summation index from r to n and after solving it further,we get the general result (86) corresponding to
our second generating relation (39) subject to the conditions (81). In the definitions of generalized polynomials given by
Sfla’ﬁ)(x; m) and Tfla’ﬁ)(w;m,)\,p), putting

_ (=)™ (a1)r ... (ap)r
T T )y - (b

aﬁ)(

we obtain Srivastava’s generalized hypergeometric polynomials of one variable H,(L z;m) and Pathan’s generalized hy-

pergeometric polynomials of one variable 2. )(ac; m, A\, 1) respectively.
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