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Correction

Point Theory Appl. 2013:112, 2013) by modifying some conditions in the main theorems
and examples.

After examining the proofs of the main results in [1], we can find that there is something
wrong with the proof of the Cauchy sequence in [1, Theorem 2.1]. This leads to subsequent
errors in Theorem 2.3 and related examples in [1]. We also find that it is not rigorous to
use the corresponding lemmas, and so the proof is inaccurate. The detailed reasons are
given in the following.

On p.5 in [1], we conclude that
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d(xy,%0) + LN d (51, x0) — 0

as m — oo forany p > 1. This is incorrect. Indeed, note that taking A = % > % andp=m+1

leads to
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as m — 00. Therefore, it is impossible to utilize [1, Lemma 1.8, 1.9] and demonstrate that
{x,} is a Cauchy sequence.

In this note, we would like to slightly modify only one of the used conditions to achieve
our claim.

The following theorem is a modification to [1, Theorem 2.1]. The proof is the same as
that in [1] except the proof of the Cauchy sequence. We will attain the desired goal by using
the new modified condition A € [0, %) instead of A € [0,1).

Theorem 2.1 Let (X,d) be a complete cone b-metric space with the coefficient s > 1. Sup-
pose that the mapping T : X — X satisfies the contractive condition

d(Tx, Ty) < Ad(x,y) forx,y € X,
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where )\ € [0, %) is a constant. Then T has a unique fixed point in X. Furthermore, the

iterative sequence {T"x} converges to the fixed point.

Proof In order to show that {x,} is a Cauchy sequence, we only need the following calcu-
lations. For any m > 1, p > 1, it follows that

A Xmsp) < S[AFs Xmar) + A X1, Xmep) |
< A (K Ks1) + 8 [AXi1s Kms2) + AXi2s Ximap) |
< 5d(m Xma1) + 5 A1 Xs2) + S A(Xor2, Xni3)
+ooet sp_ld(xm+p_2,xm+p_1) + s”_ld(xm+p_1,xm+p)
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Let 6 < ¢ be given. Notice that %d(xl,xo) — 6 as m — oo for any p. Making full use of

[1, Lemma 1.8], we find m1y € N such that

sA”

1-sA
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for each m > mg. Thus,

m

A Xy Xmp) < d(x1,%0) K ¢
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for all m > 1, p > 1. So, by [1, Lemma 1.9], {x,} is a Cauchy sequence in (X, d). The proof
is completed. g

As is indicated in the reviewer’s comments, [1, Example 2.2] is too trivial. Therefore, [1,
Example 2.2] is withdrawn. Now we give another example as follows.

Example 2.2 Let X = [0,0.48], E = R? and let 1 < p < 6 be a constant. Take P = {(x,y) €
E:x,y>0}. Wedefined: X x X — E as

dx,y) = (Ix =y, lx—yl’) forallx,yeX.

Then (X, d) is a complete cone b-metric space with s = 277!, Let us define T: X — X as

1 X
Tx=—|(cos——
2 2

x—%‘) for all x € X.

Thus, for all x,y € X, we have

d(Tx, Ty)

(|Tx— Ty, | Tx - Ty|”)

1 x y
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Hence, by Theorem 2.1, there exists xo € X (in fact, it satisfies 0.472251591454 < x¢ <
0.472251591479) such that x, is the unique fixed point of T

2

T instead
+S

For the same reason, we need to use the new condition Aq + Ay + s(A3 + A4) <
of the original condition A; + A3 + s(A3 + A4) < min{1, %} in [1, Theorem 2.3]. The correct

statement is as follows.

Theorem 2.3 Let (X,d) be a complete cone b-metric space with the coefficient s > 1. Sup-
pose that the mapping T : X — X satisfies the contractive condition

d(Tx, Ty) < Md(x, Tx) + Aod(y, Ty) + Asd(x, Ty) + Lad(y, Tx) forx,y € X,

where the constant \; € [0,1) and Ay + Ay +5(A3 + Ag) < ﬁ, i=1,2,3,4. Then T has a unique
fixed point in X. Moreover, the iterative sequence {T"x} converges to the fixed point.

Proof Following an identical argument that is given in [1, Theorem 2.3] except substituting
O0<A<lforO<Ac< % in line 26 of p.6 in [1], we obtain the proof of Theorem 2.3. O

In addition, based on the changes of Theorem 2.1, we need to change the condition 42 <
s 1 s
M2 12 M2 217
We now apply Theorem 2.1 to the first-order periodic boundary problem

min{ } into 42 < min{ } for [1, Example 3.1]. Let us give the corrected example.

& = F(t,x(0)),
x(0) =&,

where F: [-h, h] x [ —§,& + 8] is a continuous function.

Example 2.4 Consider boundary problem (2.1) with the continuous function F, and sup-
pose that F(x, y) satisfies the local Lipschitz condition, i.e., if [x| < &, y1,y, € [ = 8,& + 5],
it induces

|F(x,91) = F(%,92)] < Lly1 — yal.

Set M = Max[_ppjx[z-s,¢+51 |F(%,)] such that 4 < min{-2;, 515

solution of (2.1).

}, then there exists a unique

Proof Let X =E=C([-hh]) and P={u € E:u>0}. Putd: X x X — E as d(x,y) =
f(t)ymax_p<;<p, |x(2) — y(£)|> with f : [}, h] — R such that f(¢) = ¢’ It is clear that (X, d)
is a complete cone b-metric space with s = 2.
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Note that (2.1) is equivalent to the integral equation

x(t) =&+ /tF(r,x(r)) dr
0
Define a mapping T : C([-h,h]) —> Rby Tx(¢) =& + fo 7,x(7))dz. If

x(t),y(0) € B, 8f) 2 {¢(t) € C([-h,h]) : d(§,9) < &f },

then from

2
d(Tx, Ty) = f(t) max
-h<t<h

/[F(t,x(t)) dr —/tF(t,y(r)) dr
0 0

2

/:[F(t,x(r)) - F(r,y(1))]dr

< K*f(t) max ’F(r x(r)) —F(r,y(t))|2

—-h<t<h

= f(£) max
f( )—hstgh

< L*(t) max |x(t) y(r)|

= thZd(x,y),

and

2

d(Tx,£) =(£) max <K _inaxh|F(‘L',x(‘C)) > < *M2f < of,

nax /0 F(7,x(7))dr

we speculate that T : B(§,5f) — B(&, §f) is a contractive mapping.

Finally, we prove that (B(&,4f),d) is complete. In fact, suppose that {x,} is a Cauchy
sequence in B(&, §f). Then {x,} is also a Cauchy sequence in X. Since (X, d) is complete,
there is x € X such that x,, — x (n — o0). So, for each ¢ € int P, there exists N, whenever

n > N, we obtain d(x,,x) < c. Thus, it follows from
d,x) <d(x,,&) +dx,x) <8f +c¢

and Lemma 1.12 in [1] that d(§,x) < §f, which means x € B(§,§f), that is, (B(&,8f),d) is
complete. d

Owing to the above statement, all conditions of Theorem 2.1 are satisfied. Hence 7 has

a unique fixed point x(¢) € B(&, §f). That is to say, there exists a unique solution of (2.1).

Remark 2.5 Theorem 2.1 and Theorem 2.3 generalize and improve the corresponding
results in [2—4].
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