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ABSTRACT. The aim of this research paper is to develop a new form of the
known decomposition technique employed by Manocha (1974), and to derive a new
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and Mittag-Leffler polynomials using this technique.
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1. INTRODUCTION

The classical Laguerre polynomials (LP) L' () ( of order «) [4] are defined as:

(14 a), ¥
Zk'n— N1+ o) (1)

and specified by the generating function

T;O (ainl)nLgla) (x) = exp(t) oF1|—; a + 1; —xt], (2)

where « is non-negative integer and |t| < 1.

The LP Lﬁf‘) (x) are also defined in terms of the confluent hypergeometric
function 1 Fy [4] (see also [6, 9]) as

(a+1),

et Lia], Re(a)> —1 (3)
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The Jacobi polynomials (JP) plemmA=m (x) are defined by [10]:

n n—k
pla—n,p—n) — (_1)k(_ — B)n(—)k (1 - :ZZ) 4
) = 2 e B \ 2 W
and specified by the generating function
> e @) g = o @(1 - x)t) Fileai—a— it (5)

The JP P,(Lafn”ﬁ - () are also defined in terms of the confluent hypergeometric
function oI as:

n —-n, —q;

(a—n,B—n) _ (—Oé — B)n l—x 2

Py (2) = — 5 ) 2h | (6)
—a—f3;

The Mittag-Leffler polynomials (MLP) g, (z) [2] (see also [1, 12, 13]) are defined
as:

" —n — X T k

k=0

A
—~
(\V)
~—
o

and specified by the generating function
gn(x) =22 2F1[1 —n,1 — x;2;2]. (8)

The MLP g, (x) are also defined in terms of the confluent hypergeometric function
2F1 as:

Zgn-H — =2zexp(t)1 Fi[l — z;2; —2t]. (9)

Next, we recall that the generalized hypergeometric functions (GHF) are defined
by [4, p.73 (2)] (see also [3, 5]) :

p
a1, 2, .., Qp; 00 H(ai)n n
i=1 z .
qu z :1_‘_2‘1757 5j>07,7:0717"'7Q7 (10)
Blaﬁ??"')ﬂq; n=1 H(Bj)n '
j=1
where (A),, denotes the Pochhammer symbol (or the shifted factorial) defined by
I'(A+n)
Mn = ——-
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Also, it is shown that (see [4, p.22 ])

(a)kn:k”’“<:>n<a21>n...(o‘+:_1>n. (11)

Decomposition technique is one of the most significant techniques used to de-
rive the generating functions of the special polynomials which was first employed by
Manocha by means of which the generating function is decomposed into two gen-
erating functions [7, 8, 10, 11]. This technique is based in part upon well known
identities which are applied to derive certain generating relations for the polynomials.

We note the following known identities:

doen) =) w@n)+) e2n+1), (12)
n=0 n=0 n=0

D> en)=> e@Bn)+ > eBn+1)+ Y @(Bn+2). (13)
n=0 n=0 n=0 n=0

In the usual decomposition technique, the idea of separation of a power series
into its even and odd parts, exhibited by the elementary identity (12) is at least as
old as the series themselves. On account of the fact that, when (12) is applied to
the generalized hypergeometric series (10), we get the result:

. a1 a1+l ap op+l,
a1, a2, .., Qp; 717 12 7"'77177 p2 ) 5
— z
pFy z| = 2pFogt1 IT—pFa
b1, 8 Ba; 1 f1 pitl Bg Bgt1.
15 P25 -5 Mgs 29 923 92 9y 9 9

a1+l o142 apt+l oap+2,
a1Q2...0p 20 2oz 2y Z2
IS N
B1B2...04 3 [l Bi+2 B+l Bet2.
29 92 9 9 9ty 9 9 9

where, for convergence, p < ¢ and |z] < oo, orp =¢+1 and |z <1, it
is being assumed that §; # 0, —-1,-2,...,Vj € {1,2,...,q}.

Motivated by the work done in this direction [7, 8, 10, 11], in this paper, we
first derive a formula for the generalized hypergeometric function then in view of
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this result and also by using the decomposition technique, we obtain certain new

generating relations involving the Laguerre polynomials, the Jacobi polynomials and
the Mittag-Leffler polynomials.

2. MAIN RESULT

In order to establish a formula for the generalized hyprgeometric function which can

be further utilized to obtain some other generating relations, we prove the following
theorem.

Theorem 1.

The following identity of the hypergeometric series holds true:
a1, (2, .., Op;

pEq z
517 527 cevy ﬂq7
a1 a1+l a1+2 as as+l as+2 ap ap+l a2,
39 3 9 3 » 39 3 v 3 93 3 93 .
= 3, F: 2>
— 3p1'3¢q+2 271-p+q
12 B paitl ﬁ1+2 B2 B2+l [a+2 Bqg Bgtl Bq+2,
3737 33 3 » 39 3 9 3 v 35 3 9 3

a1+l a+2 og+3 as+1 ax+2 az+3 ap+1l ap+2 ap+3,
3 3 3 3 3 3
[e5 e
4pla020p

3 3 3
B1 B2 5 v3plagt2

23

2 4 pitl 51+2 ﬂ1+3 52+1 B2+2 [2+3

271—p+a
Bgtl Bg+2 Bg+3,
3)3> 3 7 3 3 3 3 > 3 23 13 03 0
+2 22 a(ar+1)az(az+1)...ap (ap+1)
2 B1(B1+1)B2(B2+1)...3q(Bq+1)
al+2 a1+3 ar1+4 as+2 as+3 as+4 apt2 ap+3 aptd, 3
F ) 3 ) 3 ) 3 b 3 AR 3 ) g ) g ) Z
3pF3g+2( 4 5 51+2 51+3 Bit+4 B2+2 P2+3 Patd Bat2 Pgt3 Patd. 97l—ptq |’
373 3 » 3> 3 »» 3> 3 »»> 3 7 3 7 3
(15)
where, for convergence, p < q¢ and

|z2| <oo, orp=gq+1 and |z| <1, itis

being assumed that [; #0,—1,-2,...,Vj € {1,2,...,q}.

Proof. By making use of the elementary identity (13) in the series definition of the
generalized hypergeometric function (10), we led to an equation of the form

1,2, ....... ,Ozp; o0 (a1)3n(a2)3n--.-(ap)3n Z3n
F, =
P B1, Bay e By : nzz;) (B1)3n(B2)3n---(Bg)an (3n)!

o0 1
n Z (1)3nt1(02)3n41---(p)3nt1 27T

)
(B1)3n+1(B2)3n+1---(Bg)3n+1 (3n+1)!

)

)

+ i oz1 3n+2 042 3n+2....(ap)3n+2 23n+2 (16)
(B1)3n+2(82)3n42---(Bg)3nse (3n+2)!
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Now, after some simplifications and then using the identity (11) in the resultant
equation, we obtain

Q1,9 e , O
pFy z
81,82, ....... , By
_ 39 (%) (25 ) 30 (452 )33 (F )30 (5 )3 (*5)3n 25"
S ()an () an (252 )30 39 () an (P50 ) an (252 )30 I3 (5)n(5)n
R R A e O e PR, L P (AP e Z3n+l

+
nz::() ﬁ133n(51;r1)3n(51+2) n(ﬁ1§r3) -~--6q33n(6q;_1)3n(ﬁq;2)3n(6q;—3)3n 33”(%)71(%)11”!
. im(awl)sg”(m;% ()5 () (a4 1)337 (222, (222, (2,
L= BBy + 133 (B2, (BB, Bty B (B, + 1)33n(2F2),, (PR, (Pt
23n+1
(2)33(2),(3)n!”

Further, this result can be reduced as

1,9, ..., Ozp;

oy z
ﬁl?ﬁ%'wﬂq
a1 a3+l aj+2 ag ag+l asg+2 ap ap+1 ap+2'
3°°3 >~ 3 »3°' 3 3 303 3 ) 23
= 3pF3q42 —
12 B1 Bi+l B1+2 By Ba+l E2+2 Bg Bq+l Bg+2 ~ 271—PFa
33373 3 3 3 10ty T3 3 3
a1+1 a1+2 a1+3 a2+1 a2+2 02+3 ap+l ap+2 ap+3.
a1Oag...0p 3 > 3 3 3 T3 s 3 53 3 z3
+ 3pF3q42 S7i—pte
B1B2---B 2 4 ﬁl+1 ﬁ1+2 /31+3 /52+1 32+2 ﬁg+3 Bg+l Bqt+2 Bg+3 27 7PT4
3 ceey 3 ) 3 ) 3 3

i ap (a1 + Dag(az +1)...ap(ap + 1)
2 B1(B1 +1)B2(B2 +1)...08q(Bq + 1)

2 0143 0144 agd42 agdd agtd ap+2 ap+3 ap+4. .3
spfsatz) 4 M 818 *pita “pav2 Bads /32+4 Botz Bets Hova 4271—p+q]*
373 sy T, g,

which yields the assertion (15) of Theorem 1 .

In the next section, we derive certain new generating relations involving the
Laguerre polynomials, the Jacobi polynomials and the Mittag-Leffler polynomials
using the results obtained in this section.

3. APPLICATIONS
Lemma 2. Fort € R the following formula holds true:
exp(jt) = A(t) + jB(t) + j2C(1), (17)
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where 73 = —1 and

& (_1)nt3n 0 (_1)nt3n+1 0 (_1)nt3n+2

AW =D =g PO =2 g €O = 2 g gy

n=0

Theorem 3. The following generating relations for the Jacobi polynomials holds
true:

) a—3n,f—3n n
Soto P (@)

—a —at+l —a+2,

1 . l 3 ) 3 b 3 ) _t
= A(5(1 —a)jts)sFs —
2 12 —a—B —a—B41 —a—p+2. 27
3737y 3 3 ) 3 )
1 —a+1l —a+2 —a+43.
ajts 1 1 SRR A —t
+ C(=(1 —x)jt3)3Fs —
a+p (2( Jt) 2 4 —a—f+l —a—p+2 —a—p+3. 27
323" 3 > 3 3
2 1 —a+2 —a+3 —ait4.
a(a—l)jztﬁB(%(l—x)jti) 3 3 0 3 —t
+ 3 Fy —1(18)
20+ p)(a+B8-1) 4 5 —a—P+2 —a—B+3 —a—p+a, 27
323> 3 3 3
(a—3n—1,—3n-1) tn
Z?f;o P3n+1 (x)m
1 —a —a+l —a+2,
—(a=B)BGA—w)jts) A —t
jts 12 —a—B —a—B+1 —a—B+2. 27
323>~ 3 » 3 3
—a+1l —a+2 —a+3.
1 L 3 0 3 0 3 ¢
+ aA(5(1 —a)jts)sFs _
2 2 4 —a—Btl —a—p+2 —a—p+3, 27
3'3> 7 3 3 3
1 1 1 —a+2 —a+3 —a+t4.
ala—1)jt3 A(5(1 — x)jts 3 3 > 3 > ¢
N ( )jt3 A(5(1 — x)j )3F5 (19)

26+a—1) o842 —a-B43 —a-pi4. 27
3 3 ’ 3 ’

45
33

)

and
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00 a—3n—2,6—3n—2 n
Zn:O P?En—i—Z g )(.’L') (,at, Yan

—a —a+l —a+2,

1 -
(a = B)20(5(1 — ) jt3) U R —t
= —= 3F5 —
j2t3 12 —a—B —a—B+l —a—p+2. 27
3737 3 3 ’ 3 ’
1 —a+l —a4+2 —a+3.
a(l - a— B)B(5(1 - x)jth) R ¢
+ — 3F5 57
Jts 2 4 —a—B+1 —a—f4+2 —a—F+43.
373 3 ) 3 ’ 3 ’
( )A(l( ) 1) ,O;;rg *0434’3 fog)’+4.
ala—1)A(5(1 —x)jts ’ ’ ’ —t
; 3F5 5 |- (20)

45 —a—p+2 —a—B+3 —a—p+4. 27
) 3 b 3 ) 3 )

Proof. On using identity (13) and the result (15) in the left and right hand sides of
the equation (5) respectively, we get

0 3n+1
3n.4— t
P(a 3n,B 3n)($) + Pa 3n—1,—3n—1)
7;) . (-a Z st (—a = B)an+1
t3n+2
+ P a—3n—2,6—3n—2)
Z ot (—a = B)3n+2
—a —a+l —a+2. .
(1(1 )t) . 3 3 3 _td
= expil\z — X 3Ly -
2 12 —a—B —a—B+l —a—PB+2. 27
323> 3 3 3
—Oé-i-l —o§+2 —o;))—i-?). 3
t 1 ) 9 9 —t
- e (- o -
a+ 2 2 4 —a— ﬁ+1 —aft? —o- ,B+3 27
373> 3 )
—a+2 —a+3 —a+4
N ala—1)t2exp (3(1 —2)t 33 —t3 (21)
2(a+B)(a+B8-1) 45 a5+2 0 i3 —apid. 27 |
373> T3 s 3
Further, replacing ¢t by jt in equation (21), we obtain
_t3)n
P a—3n,B—3n) ( —|—jt P a—3n—1,—3n—1) (
Z ( )( Z 3n+1 (—CV . 5)371—&—1

2 (a—3n—2,—3n—2)
+5%t ZPSnH
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—a —atl —a+2,

1( ) 303 3 43
= expfl—x't3F5 —
& ) 12 —a=B —a—B+1 —a—pt2, 27
3°3) 73 > 3 3
—a+l —a+2 —a+3. 5
ajt 1 3 1 3 3 ;
- exXp | = 1—2x)jt 3F5 —
a+pj (2( 7t) 2 4 —a—B+l —a—p+2 —a—p+3. 27
353 3 ) 3 ’ 3 ’
9,9 —a+2 —a+3 —at4. 3
ala—1)jt“ ex 1—x)4t 3 3 2 3 t
L e DPPesp (- 2)jt) £ o)
20+ p)(a+8-1) 45 —a—pB+2 —a—pB+3 —a—p+a, 27
33 3 3 o 3

which on using the identity (17) in the r.h.s of the above equation, gives

(-t (a—3n—1,6-3n—1) (—t5H™
it S Pe S
— B)3n nz; snil (—a = B)3n+1

(7t3)n

(—a = B)3nt2

ZP(a 3n.B—3n) )

L (a—3n—2,8—3n—2)
Z Pyia

—a —at+l —a+2, .

1 1 o 1 33 > 3 3

= [A(CA=—2)t) +iB(S (1 —2)t) +5°C(- (1 — 2)t)]3F5 =

2 2 2 1 2 —a—B —a—B+1 —a—p+2, 27

3°3°7 3 3 ’ 3 ;

—a+l —a42 —a+43. .
ajt[A(3 (1 — o)) + jB(3(1 — 2)t) + 52C(5 (1 — 2)1)] JF ~—3 73 3 3
a+ B ° 2 4 —a—B+1 —a—B+4+2 —a—pB+4+3, 27

3 3 g 3 i 3 )

ala = 1)i*PAF (1 —2)t) +iB(F(1 — 2)t) +5°C(3(1 — 2)1)]
2+ B)(a+ B — 1)

3
(23)

4

—a42 —a+3 —a+4, 3
3 >3 >3 t
3F5
4 5
3

—a-B42 —a—B43 —a—pta. 27|
3 3 3

’

3

Finally, equating the coefficients of like powers of j on both sides of equation

(23) ( assuming ¢, « and S to be real numbers) and then replacing ¢ by jt% in the
resultant equation, we obtain

_ _ —a —atl —a+2.
R O 1 1 303 0> 3 —t
> = A(-(1—=)jt3)3F5 -
n=0 (—a = B)3n 2 1 2 —a-B —a—B+1 —a—B+2, 27
3'3 73 > 3 3

1 —a4+l —a42 —a+43,
ajt3 1 1 3 >3 3 —t
+ C(-(1 —=)jt3)3Fs —
ath 2 2 4 —a—f4l —a—p+42 —a—p43, 27
373> 3 ’ 3 ) 3 ;
2 1 —a+2 —a+3 —at4.
. ale —1);2t3 B(1(1 — 2)5t3) " 3 >3 3 —t
Y -t
2(a+B)(a+pB—-1) 4 5 —a—B42 —a—B43 —a—p+4, 27
3’3 3 ’ 3 ? 3 ?
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_3n—1,8—3n— , 1 —a —atl —a+2,
R O —(a - B)B((1 —2)jt3) 378 5 —t
> [E—) - I 8t : 2 27
n=0 (e 3n jt3 %’ %7 —as—B’ —a;/%r , —a—36+ ;

—a+1l —a42 —a+3.

1 1 3 3 3 —t

+  aA(-(1—=x)jt3)3F5 —

2 2 4 —a—B41 —a—B42 —a—p+3 27

3130 3 ’ 3 ’ 3 ;

1o 1 —a+2 —a+3 —a+4.
ala —1)jt3 A(5(1 —a)jt3 s 3 - 3 >~ 3 —t
3Fs5 -
2(B+a—1) 4 5 —a—B+2 —a—B+3 —a—p+4. 27

: 3 ) 3 ) 3 ;
and

—3n—2,8—3n— , 1 —a —atl —a+2,

i Pég_'—;n 2,8—3n 2)(1) $m (a—B)QC(%(l—z)jt3) " 3 3 3 —t
— = 5 3F5 o o -
n=0 (—a—=B)an j2t3 1,2 —o B a3/i+1’ a3ﬁ+2; 27

1 —a+l —a+2 —a+3,
N a(l—a—B)B((1 —2);jt3) " ~3 3 3 —t
3F5 —
05 °l 2 4 —a—B+1 —a-—pt2 —a—B+3. 27
J 2.5 5, =, 5
+

2

h 1 —at2 —at3 —atd,
ala —1)A(5(1 —x)jt3) s 3 >~ 3 3 —t
355

4 5 —a—fB+2 —a—B+3 —a—pB+4, 27
33 3 ’ 3 ’ 3 ;

which yield the assertions (18), (19) and (20) respectively of Theorem 3 .

Theorem 4. The following generating relations of Laguerre polynomial holds true:

[o.¢]
" 1 12 a4+l a+2 a+3 2%
S oLy = A(jt5)oFs| —; 2, = .
~ 3n (x)(a+1)3n (j 3)0 5 73737 3 ; 3 ) 3 ) 799
jfﬁt% 24 a+2 a+3 a+4 3t
C(jt3)oFs| —:=,= .
a+1 (-7 )0 5[ 73737 3 M 3 ) 3 ) 729
2 2,2 3
Joxtty 1 45 a+1 a+4 a+b xt]
+ B(jt3)oF: g o ———1, (24
OOL(C” (@) tn _a+1B( YoF 12a+1 a+2 at+3 a2’
7;:0: 3n+1 (a+1)3n jté J 0475 '373" 3 ' 3 ' g3 729
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24 a+2 a+3 atid 23t

x (] )D 5|: ’333’ 3 ) 3 b 3 ? 729:|

Jats 1 45 a+1 a+4 a+b 3t
C(jt3)oFs| —:=,= . 25

and

" (a+1)2 ,, .1 12 a+1 a+2 a+3 2t
§ e - Cjt3)oFs| —:i=. = _re
3TL+2 1) j2t3 (] )0 5|: y 737 3 ) 3 ’ 3 ’ 799

z(a+2 24 a+2 a+3 at4d 3t

- ( 1 )B(jt3)0F5|: T 900 ) ) ) - :|

jti 3’3 3 ' 3 ' 3 729

z? 1 45 a+1l at+4 a+b 23t
T AR A8 -2 (26
2 (] )0 5|: 73737 3 ) 3 ) 3 ) 729:| ( )

Proof. On using the identity (13) and the result (15) in the left and right hand sides
of the equation (2) respectively, we get

S (a) t3n+1 t3n+2
L —l— — + e —_—
,;, Sn( a+1 Z 3n+1 3n+1 TLZ;) 3n+2 a+1)3n+2
" 12 a+1 a+2 a+3 33
= eloFs| — = 2 .o
73737 3 ) 3 ) 3 ) 729
xt [ 24 a+2 a+3 a+4 x3t3]
- 60F5 Tig a0 ) ) ; T o0
a+1 3’3 3 3 3 729
L ot et0F5|: A5 atlatdats _a:?’tT
2(a+ 1) 3’3 3 3 3 729

Now, replacing ¢ by jt in the above equation and then using the identity (17)
in the resultant equation, we get

o (@) (Tt () ()" apN- (=t%)"
ZLgn( )( +JtZL3n+l 7"‘] t ZL3n+2(fL’>m

a 1
n—0 + Dsn+1 n—=0
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2
'3 37 3 7729
a+2 a+3 a+4 953753]
3 73 7 3 7 729
a+l a+4 a+b5 x3t3]
3

= [A(t)+jB(t)+j2C’(t)]0F5[ s a;rl at+2 at3 x3t3]

xjt
a+1
225242

| | )
* e, A0 +iBO +320(t)]0F5[ )

[A(t) + jB(t) + j*C(t)]o Fs

24
7373?

5 _
3 Y Y 3 ) 3 Y 729

Further, equating the coefficients of iche like powers of j on both sides of the
above equation and then replacing ¢ by j¢3 in the resultant equation, we obtain

oo

(@) tm 1 12 a+1 a+2 a+3 xst}
L = A(jt3) oFs| —:=. 2 P
7;) 3n(x)(a+1)3n (] )0 5|: 73»3a 3 ) 3 ) 3 ) 799
jwty o1 2 4 a+2 a+3 a+4 3t
t F _.2 = .2
+ a+1C(] 3)0 5[ 73737 3 9 3 b 3 b 729
22,242 3
JjoxTts 45 a+1 a+4 a+5 3t
+ B(jt3) oFs| —: 2. 2 T
2ot 1), 00 0 5{ '3’ 3 ' 3 ° 3 729}
> tn a+1_ 1 12 a+1 a+2 a+3 23t
L (z = B(jt3 F{ —.- = : ]
7;) 3n+1( )(a+1)3n jt% (] )0 5 a3737 3 ) 3 9 3 3 7929
24 a+2 a+3 a+4 3t
- eaton | S35 R AR -]
jwts 1 45 a+1 a+4 a+5s :I:?’t]
- CGjts) oFs| —: 2.2 LT
2(a + 2) (7¢%) 0 5{ '3'3°" 3 '3 ' 3 729
and
= (a t (a+1)2 , 1 12a+1 a+2 a+3 23t
L) (x = C(jts F[_- L=
nz_:o 3n+2( )(a+1)3" j2t§ (.7 )0 5 73737 3 5 3 ) 3 ) 799
~ w(ajﬂ)B(‘t;’)O&{ 24 a+2 a+3 atd x?’t]
jts 3’3 3 7 3 7 37 729
2 3
45 a+1 a+4 a+5 xr°t
+ A(Jt3)0F5[ i3z Ty T3 03 —729}

which yield the assertions (24), (25) and (26) respectively of Theorem 4 .
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Theorem 5. The following generating relations of Mittag - Leffler plynomial holds
true:

. 1-z 2-z 3-z.
I3n+1(x) " .t 337 387 8t
w = 2z A(]t3) 3F5 o7
—=  (3n) 1223 4.
3737373737
2—x 3—x 4—=x
) l 3 M 3 ) b _8t
+ 2x(1 —x)jt3C(jt3) 3F5
24345 27
3737373737
3—x 4—z 5—x.
) 313 371 _§¢
— So(l—2)(2—2)j°t3 B(jt3)3F5 (27)
45456 27
3737373737
e (z) 1_Tx Z_Tx ?’_Tx
gant2(x) t" 2z 1 ’ ’ T =8t
RS I 27
= Gn+ 1) jts 12234,
37373737 3?
2—x 3—xz 4—=z.
3037 37 _§
— 2x(1 —x)A(jt3)3F5
24345 27
373737373
3—x 4—x S—=x.
2x(1 —x)(2 — x)jt3C(jts 3737 37 8t
o 2x( )( ) ( )3F5 (28)
3 45456 27
37373733
and
z) th 2z 1 ’ T3 8t
Y Bl B 2 o,y il
= Bn+2)! 25 12234 207
3737373737
2—x 3—x 4—x.
20(1—z) . 303 37 _g¢
_ 20D Bk R
jt3 24345 27
3737373737
3—x 4—x S—x
2 1 3073 37 _g¢
+ qr(l—2)(2 - 2)A(jt5)3F5 (29)
3 45456 27
3737373737

Proof. On using equation (13) and the result (15) in the left and right hand sides
of the equation (9) respectively, we get
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t3n+1 £3n+2
Gnril 293”3 Y Gn 1)

oo
Z 93n+1(T) ey Z 93n42(
n=0

—a —atl —a+2,
37> 3 » 3 7t3

= 2zelsF

1
373

2 —a—f —a—B+1 —a—p+2, W
3 3 ) 3 )

—a+l —a+2 —a+3.
3 » 3 > 3 _t3

— 2z(1 — x)te!3F5

2 4 —a—B+l —a—B+2 —a—p+3, 27
33 3 3 3
5 4 —a+2 —a+3 —at4. 5
2z(1 —x)(2 — x)te 373 7 3 —t
3 4 5 —a—B+2 —a—B+3 —a—p+4, 27
313> 3 ) 3 ) 3 )

Replacing ¢ by jt in the equation (30) and then using the identity (17) in the
resultant equation, we obtain

=t3H" (=3 242 (=
Z 93n+1 () ——— Bn)! + jt Z g3n+2(z )m Z 93n+3(z )(3n+2)|

n=0

3)'n.

—a —a4l —a+42,
3 3 3 5

) B 3 3 —3
2z [A(t) + 5B(t) + j°C(t)] 3F5 —
—a—f —a—f+l —a—p+2, 27
3 3 3

12
3'3

)

—a+l —a42 —a43.
3 ’ 3 ’ 3 ’

+3
4 —a—B+1 —a—B+2 —a—pB+43, 27
3 3 ’ 3 ’ 3 ’

)

— 2z (1 - x)jt[A(t) + jB(t) + 5°C(t)] 3F5[ ,
3

—at2 —at3 —a+4.

2 , —otd,

3
3 —t
[A(t) + §B(t) + 3> C(t)] 3F5 —
4 5 —a—f+2 —a—p+3 —a—pf+4. 27
4,5, =0-f42 —a-pi3 —a-fid,

2x(1 — x)(2 — x)j2t2et
3

Finally, equating the coefﬁ(:lents of like powers of j on both sides of the above
equation and then replacing t by ]ts in the resultant equation, we obtain
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> t" 1
Zg3n+1($)7(3n)! = 2x A(jt3) 3F5 La s 57

n 2 373 30 _gt

1
93n+2( = —B(jt3) 3F5 -
Z T Bn+ 1) jt3 Gt2) 12234 27

and
n 2 L 303 30 _g¢
= C(jt3) s —
ZQSn—i-S 3n+2) th% (J )3 5 1 2 2 3 4. 27

9
+ gu(l —D@-AGE) B | o

3)37373) 37
which yield the assertions (27), (28) and (29) respectively of Theorem 5.
In this paper, it has been shown that decomposition technique can be utilize to

obtain certain new generating relations of some special functions with decomposition
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of a generating function into three generating relations. This process can be extended
to establish more general form of this technique.Exploring the possibility of using
the method we outline here to derive generating relations for other special functions
is a further research problems.
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