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Abstract

In this paper we defined multi series solution of g-Gamma difference equation deals with
g-Gamma difference operator and generalized higher order g-Gamma difference equation and
obtain the sum of finite g-Gamma multi summation formula. Suitable numerical examples and
theorem verified the main result.
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1 Introduction

In this paper we introduced generalized q-Gamma difference equation

A A A v(ek)--- :l/t<€k),€k€ (—oo)oo) (1)
(gn \(92)r (a)n

l‘th

where A v(ek) = v(gie*) — yiv(ek) we derive sum of #* order q-Gamma multi series

(q:)v
of polynomials, polynomial factorials and function by equation sum of closed form

solutions. Also we extended certain results of g-Gamma multi series of ¢-Gamma
multi infinite series and obtain the value of sum of Gamma multi series of polynomials,

polynomial factorials and numerical examples
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2 g-Gamma Difference Operator

We present some basic definitions and results on q-Gamma difference operator

and its inverse.

Definition 2.1 Let u(ef) ba a real valued function (—eo,e0) and ¢ # 0. Then

the q-Gamma difference operator, denoted by A on u(ef) is defined as
(@)y

A (€)= v(ge®) — pv() (2)
(@)y

and the inverse of the g-Gamma difference operator A~! is defined as

(@)
if Av(e)=u(e) then v(ek)=A""u(e) (3)
@)y @)y
Result 2.2. Let et € (0,00) and y# 1. Then we have,
A1) = 1 (4)
()7 1=y

g-Gamma Summation Formula
Theorem 3.1 Let ¢#0 , m€ N(1) and u(ef) be a function on (—oo,e0), Then

we have.
ey —ra (5) = Sru(S) ®)
A u e - u _ s u R
(9)y 1 (@r \q" =0 q
is a solution of the ¢ — ydifference equation A v(e*) = u(e*) and hence
(@)Y
}/pA_lu(q—ek) —}/"HA_lu(e—k) = iy’u (e—k) forp <m (6)
@r \q° @r \q" r=p q b
proof:
By Definition (1.1) and A v(eF) = u(e¥) we have,
@)y
v(ge®) = u(e) + (") (7)
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k
Replacing e* by ¢ in we get,
q

@rZ)en(3)

bk ek e

Again replacing ¢ by — | — 37 n repeatedly and substituting the
q_ 4 q q
resultant expressions in ([7)) we arrive.

k k k
u(e®) + yu <e—> +7u (e—z) +- 7" (e_m> =v(ge*) —ymtiv (e_m>
q q q q

which yields ({5
Now replacing m by p—1 in[j
where p < m we get.

1 k 1 e = et

A" u(ge®) —yYP A" u (—> =Y Yu <—> 9)
(9)7 (") @y \g"! ,Zz) q

Hence @, follows by subtracting @ from

The following theorem gives g-Gamma multi finite series formula using inverse

g-Gamma difference operator.

Theorem 3.2 For ¢; 20 me& N(1) and e* € (—o0,00) we have.
t

. H qpek k

. m i r -1 p=it2 m t r e
Y 7{34 Y I Yr A u|l—|+ X II You

1
i=1 ri—ip=1 (@ V)it 11 Lo r)—i p=1 ri
(M1 V)i quPq?«lH (r)1i lqit

p: =

1

_ A1y, flq.ek _ymtl A uﬁ(q,,_ek) (10)
@ \ i1 Yo s\ 4

proof:
Replacing g by g1 and y by 7 in we get

u(e*) + yu (é) +o Y (e—k> = A u(@e) -yt AT <i> (11)

q1 qr (q)n (q)n ™
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k k k
Replacing  u(e) by A~ u(gae), ”(6_) by A_l”(g)’”(%) by
1

(@2)r q1 (@) q1
k k k
Ay (%) ------ u <e_m) by A~ u (%) in 1)
(@) . q; q; (@) qi
We obtain
k k
A1 u(qzek) +MN Ay (%) + e +’)’{” Ay <%)
(@)1 (92)7 q1 (92)r q
— A" A w(gigue 1A=L AL <q2e ) 12
(g (@) (@192 ) " (41)7/1 (2)r qr (12)

changing the subscripts to in we find,

u(ek)—l-yzu(f]—z)—l— +y"u<ek):A1 u(gae®) = AT u <k) (13)

qy (@2)1 (@)r \45

k
Replacing e* by e_r and multiplying by y{ for r =1,2,---m in we obtain.
qi

k k k
o)+ () B+ ()
ql 6116] Q142 919>
— AL 612€k 41 A1 et
(@2)r q; (@)r \4919>

Adding equation ({13]) and . for r=1,2---m and then applying (|12, we arrive.
k
— - e q2
):Z?’ryr <r1r2) (AIA u(dqga) -y AT AT (—m>

F1=0 12=0 q5 a7 (@2)r (N (@)1 q1

B Y A”M(%) (15)

(r1=0) (2)1 91 95

Changing subscripts (1)) to and (12) and ( . in , we get.

k
2 € —1 A— +1A-T A-] € qs3
I T = A A u\e u —
rzzorszoyr }/ <Q22‘133) (@)1 (a3)7 o q2q3) n (72)72 (613)7’3 ( q5 )
m k
— oyt 2 ALy (e—> (16)
& (VZZO)}’ZV (@)1 \49749%
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k

Replacing e* by e_r and multiplying both sides by ¥} in and then adding
q;

the corresponding expressions for r =0,1,2---m we arrive.

k

Z Z Z N u (m) = A" AT AT u(ergigaq3)
1=0 12=0 13=0 95 93 (g)n (612)?’2]((613)7@

—y AL AT ALy (e qzq3)

! (q)n (@2)n (43)73 qy

k
m e
—}’é"“ y ylrl Al A-D M( rq?n>

(n=0)  (@nr@nr \q9'%
k
Vm+1 Z Z '}/IVVZA '}/314( L m) (17)
(M=0) (m=0) q3) q1 497 93

Hence the proof

Corollary 3.3 For any real valued function u(e*) on (—oo,0) and g; # 0 , we have.

t
k
Z L7 r—Il p( ‘él%t)}/ L T ]—_IIV;,M oL
(i=1) (r)1-i pP= 4i H ‘]qu?il (M1 P= I_II q:l
=
-1 Lk - rgpet
= A ul [Tge* )=y A u| 1 =
(q1—=t)y \i=1 (qi—=t)y \p=2 4
proof:
The proof follows by putting y3 =9 =--- =% =y in (10)

Corollary 3.4 Let 0 # g; € (—o0,00) and m be any positive integer then.

t
k
til % A 1 p:111+2qpe g €k
T u| |+ u
(i=1) ()1 (@it 150) Ii] v, (M1 [tl J

k
= (HCII)_A_IM ﬁ%
((J1—>f) i (gi=t)y \p=2 4
proof:

The proof follow by taking y=1 in corollary (3.3)
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4 Conclusion

In this paper g-difference A; and g-Gamma difference operator A, are
introduced and formula and multi series summation formula using inverse and

g-Gamma difference equation. Also we derived some theorems and corollary.
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