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1. Main results

In [1], subcase 1 and subcase 2 in Step 1 turned out to be not comprehensive, which led mis-

takes to the procedure ψ(d(x2t+1,x2t+2)) ≤ δψ(d(x2t+1,x2t+2)) < ψ(d(x2t+1,x2t+2)). Next,

we give the modification.

Theorem 1.1. Let (X ,d,�) be an ordered complete metric space and A, B be nonempty closed

subsets of X . Let f ,T : X → X be two mappings such that the pair ( f ,T ) is (A,B)-weakly

increasing. Assume the following:

(1) The pair ( f ,T ) is a cyclic (ψ,A,B)-contraction;
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(2) f or T is continuous.

Then f and T have a common fixed point.

Proof. Choose x0 ∈ A. Let x1 = f (x0). Since f A⊆ B,we have x1 ∈ B.Also,let x2 = T x1. Since

T B⊆ A, we have x2 ∈ A. Continuing this process, we can construct a sequence {xn} in X such

x2n+1 = f x2n,x2n+2 = T x2n+1, x2n ∈ A and x2n+1 ∈ B.

Since f and T are (A,B)−weakly increasing, we have

x1 = f x0 � T f x0 = T x1 = x2 � f T x1 = f x2 = x3 � . . . .

We divide our proof into the following steps.

Step 1: We will show that {xn} is a Cauchy sequence in (X ,d).

Subcase 1: Suppose that x2n = x2n+1 for some n ∈ N. Since x2n and x2n+1 are comparable

elements in X with x2n ∈ A and x2n+1 ∈ B, we have

ψ(d(x2n+1,x2n+2)) = ψ(d( f x2n,T x2n+1))

≤ δψ(max{d(x2n,x2n+1),d(x2n, f x2n),d(x2n+1,T x2n+1),

1
2
(d(x2n,T x2n+1)+d( f x2n,x2n+1)))})

= δψ(max{d(x2n,x2n+1),d(x2n,x2n+1),d(x2n+1,x2n+2),

1
2
(d(x2n,x2n+2)+d(x2n+1,x2n+1))})

= δψ(d(x2n+1,x2n+2)).

Since 0 < δ < 1, we have ψ(d(x2n+1,x2n+2)) = 0 and hence x2n+2 = x2n+1. Similarly, we may

show that x2n+3 = x2n+2. Hence xn is a constant sequence in X , so it is a Cauchy sequence in

(X ,d).

Subcase 2: x2n−1 = x2n for some n ∈ N−{0}. Since x2n−1 and x2n are comparable elements in
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X with x2n ∈ A and x2n−1 ∈ B, we have

ψ(d(x2n+1,x2n)) = ψ(d( f x2n,T x2n−1))

≤ δψ(max{d(x2n,x2n−1),d(x2n, f x2n),d(x2n−1,T x2n−1),

1
2
(d(x2n,T x2n−1 +d( f x2n,x2n−1)))})

= δψ(max{d(x2n,x2n−1),d(x2n,x2n+1),d(x2n−1,x2n),

1
2
(d(x2n,x2n)+d(x2n+1,x2n−1))})

= δψ(d(x2n+1,x2n)).

Since 0 < δ < 1, we have ψ(d(x2n+1,x2n)) = 0 and hence x2n+1 = x2n.Similarly, we may show

that x2n+1 = x2n+2. Hence xn is a constant sequence in X, so it is a Cauchy sequence in (X ,d).

Subcase 3: xn 6= xn+1 for all n ∈ N. Given n ∈ N. If n is even, then n = 2t for some t ∈ N.

Since x2t ∈ A, x2t+1 ∈ B and x2t , x2t+1 are comparable, we have

ψ(d(xn+1,xn+2))

= ψ(d(x2t+1,x2t+2))

= ψ(d( f x2t ,T x2t+1))

≤ δψ(max{d(x2t ,x2t+1),d(x2t , f x2t),d(x2t+1,T x2t+1),

1
2
(d(x2t ,T x2t+1))+d( f x2t ,x2t+1)})

= δψ(max{d(x2t ,x2t+1),d(x2t+1,x2t+2),
1
2
(d(x2t ,x2t+2)+d(x2t+1,x2t+1))})

= δψ(max{d(x2t ,x2t+1),d(x2t+1,x2t+2)}).

If

max{d(x2t ,x2t+1),d(x2t+1,x2t+2)}= d(x2t+1,x2t+2),

then

ψd(x2t+1,x2t+2))≤ δψ(d(x2t+1,x2t+2))< ψ(d(x2t+1,x2t+2)) (1)



4 JING LIU, MEIMEI SONG

which is a contradiction. Thus

max{d(x2t ,x2t+1),d(x2t+1,x2t+2)}= d(x2t ,x2t+1),

therefore

ψ(d(x2t+1,x2t+2))≤ δψ(d(x2t ,x2t+1))

The rest of proof process is the same with which was given in [1]. Therefore, we omit the proof.
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