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This paper describes the existence and uniqueness of the solution, fB-Hyers-Ulam-Rassias stability and generalized
B-Hyers-Ulam-Rassias stability of an impulsive difference system on bounded and unbounded discrete intervals. At the end, an

example is given to illustrate the theoretical result.

1. Introduction

Many physical problems can be expressed in mathematical
models using differential equations. Differential equations
enable us to study the rapid changes in physical problems,
for example, blood flows, river flows, biological systems,
control theory, and mechanical systems with impact. A
system of differential equations with impulses can be used to
model several above-listed problems. A few existing results
for a general class of impulsive systems were discussed by
Ahmad [1]. The theory of impulsive difference equations was
studied in [2-4]. In [5], the existence of solutions for
semilinear abstract differential equations without instanta-
neous impulses was discussed.

At the University of Wisconsin, Ulam [6] proposed the
stability problem, stated as follows. Let us denote by H, the
group and by H, the metric group with a metric § and a
constant v > 0. The problem is to study if there exists A>0
satisfies for every h: H; — H, such that

8(h(ov),h(o)h(v))<A, Vo,veH,, (1)

there exists a homomorphism f: H, — H, that satisfies

3(h(0), f(0)) <, VoeH,. (2)

The linear functional equations, of the form
f(x+y)=f(x)+ f(y), and their solutions have been
discussed in several spaces. A linear transformation is a
solution of a linear functional equation. By considering the
H, and H, as Banach spaces, Hyers [7] discussed the above
problem in terms of linear functional equations. Then, Aoki
[8] and Rassias [9] extended the concept of Hyers and Ulam.
In the last decade, we have seen some worthwhile gener-
alizations in the direction of Ulam stability.

In 2012, Wang et al. [10] studied the Ulam-type stability
of first-order nonlinear impulsive differential equations by
utilizing the bounded interval with finite impulses. In 2014,
Wang et al. [11] studied the Hyers-Ulam-Rassias stability
and generalized Hyers-Ulam-Rassias stability for impulsive
evolution equations on a closed and bounded interval. In
2015, Zada et al. [12] studied the Hyers-Ulam stability of
differential systems in terms of a dichotomy. The existence
and Hyers-Ulam stability of the periodic fractional sto-
chastic and Riemann-Liouville fractional neutral functional
stochastic impulsive differential equations were given
[13, 14]. Recently, Rahmat et al. [15] studied the
Hyers-Ulam stability of delay differential equations. In 2019,
Hu and Zhu [16] presented the stability criteria for an
impulsive stochastic functional differential system with
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distributed delay-dependent impulsive effects. Furthermore,
Hu et al. [17] provided the improved Razumikhin stability
criteria for an impulsive stochastic delay differential system,
and for a detail study, we refer to the readers to [17] and the
references therein.

In this paper, we will explain the 3-Hyers—Ulam-Rassias
stability and generalized -Hyers-Ulam-Rassias stability of
the impulsive difference system of the form

0,,, =HO, +B{,+ f(n.0,,(,), nx0,
O n=0,
®nk+l = ®”k_1 + Ik(”? ®"k_1’("k_l)’ k= ]., 2, 3, R U

(3)

where the constant matrix H, B € R™", f € C(Z,,x x) and
0, € B(Z,,X) space of bounded and convergent sequences,
Z,=10,1,2,.. }and X =R", I ={0, 1,2, ...,n}. In fact, we
are presenting a discrete version of the work given in [18], in
which B-Hyers-Ulam-Rassias stability was discussed for
differential equations. With the help of [15, 18], we find out
B-Hyers-Ulam-Rassias stability of the difference equation.

2. Preliminaries

Here, we discuss some notation and definitions, which will
be needed for our main work. The n-dimensional Euclidean
space will be denoted by R" along with the vector norm | - |,
and 7 X n matrices with real-valued entries will be denoted
by R™". The vector infinite norm 1is defined as
vl = max,_;_,|v;|, and the matrix infinite-norm is given as
Al = max, ., Z;’:I |a;;| where v € R" and A € R™™, also v,
and g;; are the elements of the vector v and the matrix A,
respectively. C(I,X) will be the space of all convergent
sequences from I to X with norm ||v|| = sup,Iv, . We will
use R, Z, and Z, for the set of all real, integer, and non-
negative integer numbers, respectively. The next lemma is a
basic result about the solution of the difference system (1).

Lemma 1. The impulsive difference system (1) has the
solution

n-1 n-1
X,=H"®+H" 'Y H'B{;+H"' Y H'f(i,0,()

i=0 i=0

+ Z T(n- nk)Ik(nk,®nk, (nk), nel

=0

(4)

The solution can easily be obtained by consecutively
placing the values of n € {0,1,2,...}.

Definition 1. A function |- llg: V —> [0,00) is called
B-norm, with 0 << 1, where V is a vector space over the
field K, if the function satisfied the following properties:

1) ||7f||/5 =0 if and only #Z =0

(2) ||K%||ﬁ = |K|ﬁ||%||ﬁ, foreachkx € Kand % € V

Q)N + 7\ llg < N Z Mg + 17 ||, forallZ, Z € V

And (V,] - "5) is said to be S-norm space.
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Definition 2. Let €>0,y >0 and ¢, € B(I, X). A sequence
©,, will be an e-approximate solution of (1), if

10,1 — HO, - B, - (1,0,,,)| <e9,, n=0,
|©041 = @t - (.0, 1. ¢ )| <evs k=1,2,3,...m,
(5)

Definition 3. System (1) is said to be f-Hyers—Ulam-Rassias
stable if for every e-approximate solution Y, of system (1),
there exists an exact solution ®,, of (1) and a nonnegative real
number €y 114y such that

”Yn - @n”ﬁ < (gf’N’M)¢’W£ﬁ(¢ﬁ + u/ﬂ), foralln € I. (6)

Definition 4. System (1) is a  generalized
Hyers-Ulam-Rassias stable if for every e-approximate so-
lution Y, of system (1), there will be an exact solution ®,, of
(1) and a nonnegative real scalar # Moo f such that

1Y, = 0.1 < Frsyu s (P + ¥ ) el (@)

Remark 1. From (2), itis clear that Y € C (I, X) satisfies (2) if
and only if there exists h € C(I, X) and a sequence h, k € M
satisfying

||hn|| <ey,, neM,

®,,, =HO,+B(,+f(n,0,,(,) +h,,

Y, =0, + hy,

®nk+1 - ®nk—l = Ik (®nk—1’cnk—1) + hnk’ ke M.

nez

+>

(8)

The solution of Remark 1 is

n-1
®,=H"(®,+h)+H" 'Y H B,

n
i=0

+ HnilniHii(f(i’ 0 () +h)

i=0

+ Z T(n- nk)(Ik(nk, ®,, (nk) +h,, nel

=0
9)
Lemma 2 (see [19]). for any n>0 with
n
U] <a, + Z PU, + Z YU,y 120, (10)
i=0 0<m<n

then, we have

Ungan(1+yk)kexp<zpi>, wherek € I. (11)

i=0

Remark 2. 1f we replace y; by y; , then
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(12)

Y, <c ﬁ(l +an) exp(iPl) forn>0.
i=0

=0

3. Uniqueness and Existence of Solution of an
Impulsive Difference System

To describe the uniqueness and existence of the solution of
system (1), we will use the following assumptions:

Gy: for f, 10 Z, xyx — X, k €I, there exist con-
stants & ;>0 and Z; >0, such that

n-1
MY |H |2+ NnZ, |<1. (15)
i=0

Theorem 1. If assumptions G, G,, and G,* are held, then
system (1) has a unique solution ® € C(I, X).

Proof. Define o/: C(I,X) — C(I, X) by

n-1 n-1

[fnSp =SS Pl S -SL | SO HIOy HTE ) HBG + HT ) HTS 600 0)
13 i=0 i=0
||Ik(n,w,y)—Ik(n,w’,y)”sglk“w—w'”. n
+ Z T(n- nk)Ik(nk’®nk—1’an—1)-
G2: =0
M=suplH], N=max|[T(i-m)l (1) 1o
el B Now, for ®,®" € C(I, X), we have
n-1 ) n-1 .
H"®,+H" 'Y H'B{;+ H" ' Y H'f(1,0,()
i=0 i=0
+ Z T(}’l - ”k)Ik(nk’ ®nk—1’ (nk—l)
|e, - 0] = A . (17)
~H"®, - H" ' Y H'B{,~H" ' Y H'f(i,0}()
i=0 i=0
- Z T(n- ”k)Ik(nk’ ®nk—ll’ an—l)
=0
This implies that
1n—l . n
”d®n - «97®7I1” =|H" Z H'f(i,0;) + Z T(n- nk)lk(nk’®nk—l’ (nk—l)
i=0 =0
1n—l . n
—H" Z H”f (1) @2, (,) - Z T(I’l - ”k)Ik(”k> ®,nk71’ an,l)
i=0 =0
s+ Z HT(” B nk)l”'lk(nk’ ®"k*1’ C"kfl) - Ik(nk’ ®;1k*1’ (“k’l)” (18)
=0

n-1 . n
<M} [H|Zs]e, -0+ N ¥ Z,

i=0

0,1-0 ’"

m—1
=0

n-1 .
<[, ez, o - o)
i=0



This implies that o/ is a contraction map using the
Banach contraction principle, we say that system (1) has a
unique solution. O

4. -Hyers—Ulam—Rassias Stability on Bounded
Discrete Interval

To determine pB-Hyers-Ulam-Rassias stability on the
bounded discrete interval, we have one more assumption:

Gj: there exist a constant 7, >0 and ¢, and a nonde-
creasing function ¢ € B(I, X) such that

n—1
Y Vi <148, (19)
i=0

n n
Y,-H'"®,-H"'Y H'Bl;-H" 'Y H'
i=0 i=0

n-1 n

i=0 =0

n-1
Y MY,
i=0

=(M+N)Z<‘)‘P+
k=0

< (mM(‘) + M2£11¢) (¢, +9)

= Mb(m + Mq¢) (o0 +9),

thus, for each n € {n, ny,;, ...}, we have

n—-1
Y,-H"® -H"'Y)
v, -6, = "

n

=0

Y,-H"®, -H" ')
i=0

- Z T(n- ”k)Ik(nk’ O, -1

=0

2 H f(i,Y,, () +

=0

H'h,+H" 'Y H'h+ Y T(n-n)h,

n-1
HB(, - H™ ! Z Hf(i,0,)

n-1

— iT(n_
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Theorem 2. System (1) is f-Hyers-Ulam-Rassias stable over
discrete bounded interval, if G,, G, and G, are satisfied.

Proof. The solution of system (1) is as follows:
n-1 . n-1 .
®,=H"®,+H" 'Y H'B;+H"' Y H'f(i,0,)
i=0 i=0

n

+ Z T(n- nk)Ik(nk’G)nk—l’ (nk—l)'

=0
(20)
Let Y,, be the solution of inequality (2), we have
n
F@YLE) - Z T(n- ”k)Ik(nk’ Ynk—l’(nk—l)
=0
n-1 m
SMe¥ + M2 ) ¥, +Ne )
i=0 1, =0
(21)

B

i=0

- Z T(n- nk)Ik(nk’G)nk—l’ (nk—l)

n—1
H'B{;-H"' Y Hf(i,0,()
i=0
n-1
e S 0 -
i=0

<‘y”k* 1)

n

Z T(I’l - nk)Ik(nk’ Ynk—P (nk—l)

=0

nk)Ik(nlv Yo G 1)
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d )

B
+< ’“ZH FG,YE) - ’“ZH f(:@(”)

Y, -H"®, - "IZH ‘B(; - H"‘ZH FG,YE) - ZTn m) (e Y 15 Co 1)
i=0

=0

>ﬁ

Y, -©
k

+< Z T(n_nk)lk(”k’ Ynk—l’(nk—l) - Z T(n- nk)Ik(nk’G)nk—l’ nk—l)

=0 =0

>ﬁ

n-1 4 ua
< (Me(m+ Mn,) (9, +9)) + <M2 ZO Zg|vi- ®i||> * <Nk; Z1,

s

n-1 m
v, -o,]<3"P! [Me(m +Mny) (¢, +9) + MY L, |V, - 0] + Nkz Z1|Ys -0, ]
i=0 -
1 (22)
by using the relation Now, using Gronwall Lemma 2, we get
(x+y+2)" <3 (2" + ¥ +2"), (23)
wherek x,y,z2>0 andy>1.
k n-1
Yy =0, <3~ [Me(m+ Mny) (¢, +9)|(1+3"P N2, ) exp| M3V Y 2, ). (24)
i=0
Now,
B ,1-B B (Up-1 kB 2 pa (UP)-1 =
v, -0, <37 F[Me(m+Mn,) (g, +9)] (1+3 NZ, )" exp| M’B3 Yz,
i=0
-8 B B (Up)-1 kp 2 pa (UB)-1 < (25)
<3 (Me(m+M;1¢)) (¢, +9) (1+3 Nglk) exp| M°B3 %gf,v
=

< Cf,N,M,(p,\I'*:ﬂ( (¢n)ﬁ + (P'B)’

using (x+ )" < (" + ¥"),x, ¥ >0, foranyr € {0, 1}, where

n—1
Cramgy =3 F(Me(m + M;1¢))ﬁ(1 + 3(“/”*1N3,k)kﬂ exp<M2[33(1/’B)1 Y 5”f,->- (26)

i=0



Hence, system (1) is f-Hyers—-Ulam-Rassaias stable. O

5. f-Hyers—Ulam—Rassias Stability on
Unbounded Discrete Interval

To explain S-Hyers-Ulam-Rassias stability on an un-
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Theorem 2. Assume that G, and G; — Gg are holds, then
system (1) is B-Hyers-Ulam-Rassias stable over a discrete
unbounded interval.

Proof. The solution of system (1) is

bounded discrete interval, we must need the following . = =N
assumptions: . ' 0,=H0,+H Z H 'B{;+H Z H'f(i,0,()
G, the operators family [H" /| <Me*® ) and i=0 i=0
1T (n— n)ll < Me® =m0, n
+ ) T(n- 1)L @, 15 o1 )-
n-1 =0
Gs: ) Ly <kmtny, (28)
i=0
k . . .
Go: Ly = (1 + 3(1//3)71M31 ) <o, Let Y,, be the solution of inequality (2), we have
g
n-1 g (27)
G7Z Z ew(n—1)+3 Mkfn\{,i Sﬂq,(Pn,
i=0
Go: M i w(n—nk)+3”ﬁ’1fon
st M, = e .
=0
I\ i R i <
Y,-H'® -H" ZH"BQ -H" Z H'f(i.Y56) - Z T(n- nk)Ik(”k’ Yoo (nk—l)
i=0 i=0 =0
n-1 i n n-1 i n
=Y H™ "+ Y T(n-nh, | < Y [|H™ Tkl + Y |T (n - )|k, (29)
i=0 =0 i=0 =0
n-1 ) m
<M Z ey 4 Z e () e,
i=0 =0
Now, for each n € {n,n,,}, we have
n—-1 n—-1 B

i=0

v, -6l =

Y, - H"® —H"' ) HB{;-H"'Y H'f(i,0,()

i=0

n
- ZOT(” - ) (n, ©, ), (nk—l)
=

n—1 n—1 B
Y,-H"®, - H"! Z H'B{; - H"! Z H'f(i,0,))
i=0 i=0
n n—-1 )
=Y T(n-m)(me©, 1, ¢, ) +H™ " Y Hf(i,Y,(,)
=0 i=0

n

n—1
—HU Y HOUf(5,Y,8) + Y, T(n—n)L(n, Y, 1,0, 1)
i=0

=0

- Z T(n - I’lk)Ik(nk> Ynk— ] (nk— 1)

=0
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B

n-1 n—-1

Y, -H"®,-H"'Y H'B{;-H" 'Y H'f(i,Y,{,)

n 0
i=0 i=0
< +
n

— Z T(n — nk)Ik(nk, Y”k_ 1 (nk— 1)

H S H G, nm“)
i=0

m.=0
n B
8 Z T(n_nk)Ik(nk’Ynk—l’(nk—l)
n-1 . n.=0
—H"! ZH’f(i,@i,{i)H) +
i=0 L
- Z T(n- nk)Ik(nk’®nk—1> (nk—l)
m.=0
n—1 m ‘B n—1 ﬁ
< <M< ZO e, 4 Zoew("_”")e‘{’> + <M ZO Iz Y, - ®i||>
i= = i=
n B
4 <M Z &% (n—nk)gI”k Ynk—l - ®”k_ 1'|> 5 (30)
=0

if we set Y, = e “"Y, and ©, = e"“"®,, then we have

i 5 . p
Y., @ ( <Z "o, + Z e “mke‘l’> +<M;.§Zﬁ"?i—@i“>

=0
" (31)
XA )}
with the help of relation we get
(x+y+2)" <3 (x" + ' +2), wherex,y,z220 (32)
y>1L
- = WA-1 s WA-1y, =
"Yn - ®n|| <3 z e S\I’ + Z e eV | +3 Z gﬂll?x’@:"
=0 i=0
(33)

o § 20
=0

Using Lemma 1, we have

- n-1 . m k n-1
Y, -©,]<3"" 1M£<Z S 7Y e“’""‘i’)(l +3WP v, ) exp <3<”ﬁ) ‘MY gf_>. (34)
Ylk 1
i=0 =0 i=0



Resubmitting the values, we have

-
v, -e,]|<3""" 1M£<
i=0 =0

n-1

< 3“/“Msyj<

i=0 =0

1 m
ew(n—i)\yi + Z ew(n—nk)\y
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k n-1
Wh-1 Wp-1
><1+3 Mz, ) exp<3 MZ@{)

i=0

ew(n—i)‘{,i + i ew(nnk)\y>exp(3(l/ﬁ) IM(KfT’l‘F%f))

_ 3(1/ﬁ)_1M85f} <r§ ew(n—i)+3(”w’1M (Kfn+xf)\Pi n i e® (n—nk)+3(l//i)IM(Kfrﬁ-nf)\P)
i=0 =0 (35)

n-1

(1/B)-1Mx ¢ . _ m _
_ 3(1/ﬁ)—1M£g]e3 *f Z ew(n— i)+3 1A lMKfn\I,i " Z & (n-m)+30P lfon\Ij
=0

i=0

Up-1Mx

33(1/’8)71M£3fe3 (q¢(p+M1‘I’)

(1p)-1Mox ¢

s3<1/ﬁ)71M£$]e3

IV, -0 < s, a8 (0 + ),

where
(1B)-1Mx B
%M,gj,%)Ml = 31—ﬁ(nges f(M1 " %)) >0. (36)
Thus, system (1) is -Hyers-Ulam-Rassias stable. [

Remark 3. Wang et al. [18] studied the B-Hyers-Ulam
stability and B-Hyers—Ulam-Rassias stability for a system of
impulsive differential equations as we know that difference
equations relate to differential equations as discrete math-
ematics relate to continuous mathematics. The system of

n
. 2 (1/p)-1 (1/p)-1
Gy: 3 Me ]_[(1 +3 Mf:f,nk>

=0

1/p)-1 L 1/p)-1
Gyo: 3P M5H<1+3( P Mg,n)(

=0

Theorem 3. Assume that G, and G5 — G, are satisfied, then
system (1) is generalized f3-Hyers-Ulam-Rassias stable.

n

=0

(Ml + 7//(p)(¢n + \P)

impulsive difference equations used in this article is anal-
ogous to the system of impulsive differential equations used
in [18]. Thus, the findings of this article are the discrete
version of the work of Wang et al. [18].

6. Generalized -Hyers—Ulam—Rassias Stability

In this section, we present the generalized
B-Hyers-Ulam-Rassias stability, for which we need the
following assumptions:

1

i

n-1
w(n—i)+3WP-1 M E P
e SRS 7 g PO

n-1 n-1
®,=H"®,+H"' Y H'B{;+H" ') H'f(i,0,()

i=0

(37)
Z ew (n— “k)+3(”ﬂ)’1MZ[:0 gfi\ll> < 7]\y\1”k+1~
=0
Proof. The solution of system (1) is as follows:
i=0 (38)

+ Z T(n- nk)Ik(nk’ 0, 1 (nk—l)'

=0
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Let Y, be the solution of inequality (2), we have

Yn—HnG‘)O— H" IZH BC " IZH f(l Y C) Z T(T’l—nk)lk(nk’ynk—l’cnk—l)

=0

ZHH” S 36 ol

nk—

(39)

My

Ay Z T (n-m)h,,

n-1 m
< M<z e’ ey, 4 Z ew(""k)s‘l’)

i=0 =0

Now, for each n € {n,n,,}, we have

n-1 n-1 B
Y,-H"®, - H"' ) H'B{, - H"IZH'f(z@)()

v, -6 = .
- Z T(n- )L (7.0, 1,C, 1)

=0

n—-1 n—1
-H"®,-H" 'Y H'B{,-H" ') H'f(i,0,()

i=0 i=0

n-1
- z n—ny Ik(”k ®nk_1>5nk_1) +H"! Z H_if(i’Yi’(i)
i=0

=0

n

_Hgr1 ZH FAYLG)+ Y T=n)L (Y, 1, 1)

=0

(40)

- ZOT(” - ”k)Ik(”ks Y1 G 1)
=

n—1 ) n—1 . n
Yn _ Hn®o _ Hn—l Z HilB(i _ anl Z H*’f (i, Yi’(i) - Z T(n— ”k)Ik(nk>Ynkf D (nkfl)

g
{

B n—1 4
< (Z@w(n ’)S‘I’ + Z ew(n n,\)S\P> +<M Z ew(n—i)gfi"Yi_@i”)

IN

>ﬁ

B
”‘IZH FGYE) - ”‘IZH 'f M)”)

n n

Z T(n - nk)Ik(nk’ Yﬂk— P (”k_ 1) - Z T(n - nk)Ik(nk’ ®"k_1’ (nk_l)

=0 =0

>ﬁ

=0 =0

" B
+ <M Z ew("_"k)ffznk Y, 1-0, 1 ’) ,
=0
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if we set Y, = e~ “"Y, and ©, = e~ “"®,, then we have

n-1 m B n—1 B
Y., —@n"ﬁ < (M Z e el + Z e_“’”"e‘I’> + <M Z Z: Y —@i“)
i=0 =0

=0

+ <M Zn: Z;
=0 K

with the help of relation
(x+y+2)< 37! (x¥ +y" +2"), wherex, y,z>0 )
y>1,

n-1 m n-1
Y, -0,]< 3(1/ﬁ)1M<z e ey, + Z e“’"ke‘}’> + 3(1/ﬁ)1M<Z Z: Y- @'")
=0

i=0 =0

(1/p)-1 4
+3 M< Z f‘ijnk
=0

using, we have

n n-1 m
I¥,-6,|< 3R e H <Z e Y, + Z e kY

m=0 \ i=0 =0

resubmitting the values, we have

Computational Intelligence and Neuroscience

i=l

(41)

B
Ynk— 1 @nk— 1'|> >

we get

i=l

(43)

Ynk—l - @nk—1">>

n—1
)(1 +3WA- 1M31nk)exp<3(”ﬁ) ‘MY fffi>, (44)

i=0

n n-1 m n-1
Iv,-©,]<3"P 'Me[] ( ey Y e“’(”‘”k)\y>(1 +30P- 1M31nk>exp<3(”ﬁ)_ ‘MY 3f[>
=0

m=0 \ i =0

n-1

= 3(1/ﬂ)_1M€ H =0

=0

At last, we obtain

"Yn - ®n" < 31//371M£(}1(p¢n + I/I‘P\Pkﬂ)
< 31//3_1M‘€(}1<p + ’7‘1’) (q)n + \I’k+1)
”Yn - ®n"‘8 = 317ﬂMﬂ£ﬁ(’7(p + ’7‘1’)ﬁ ((Pn + \Pk+l)ﬁ

= jM)'I\w%»fsﬂ(q)ﬁ + \Plljﬂ)’

(46)

where

n-1
)43 WH1 Z
Z ew(n i)+3 M o in\y

m n-1
=0 T Z ew (n—nk)+3(1/ﬁ)’1MZi:U S’f‘,\y

i=0

i (45)
<1 +30P M, )
03
- B
fM,W,%,f =3! ﬁMﬁ(qq, + 11\1,) >0. (47)
Hence, system (1) is generalized 3-Hyers-Ulam-Rassias
stable. 0
7. Example

The impulsive difference system is as follows:
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n=0,

| A(®"k) = Ik(n’ ®”k_1’("k_1) =

Assumption G, and G, are holds if N =1 and M = 1.
Clearly, assumptions G; and G are hold if x; = 0 and

Z; = sup H(l + 3(1/ﬁ)M$Ink>
r=1
(49)

o0 1 0 r2 )
= sup H(l +r_2) <o (1) <o (719,
r=1

Also, Uy = 0. Now, set ¢, = e” and v = 1, then G; holds if
fly = 1/2. Gy holds if e?*/e* —1. Thus, system (3) is 1/2—
Hyers-Ulam-Rassias stable with respect to (+/e”,1) on
Z o and Z gy m, = V3" (112 + é2le — 1),

8. Conclusion

Nowadays, studies on the qualitative behavior of impul-
sive difference equations have a significant contribution to
the literature. In particular, the discussion regarding the
B-Hyers-Ulam-Rassias stability of difference equations
has been considered as one of the important topics of the
literature, in which different types of conditions have been
used in the form of inequalities, and most results have
been obtained through discrete Gronwall inequality. In
this paper, we have investigated the existence and
uniqueness of the solution through the Banach contrac-
tion principle and B-Hyers-Ulam-Rassias stability of the
impulsive difference system with the help of Gronwall
inequality.
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i ®n+1 = H®n + Bcn + f(l’l, ®n’ Cn)’
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ne{0,1,2,3},

(48)

1
7(%_1), k=1,23,...,m
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