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Abstract. We present some new results for af—rational contractive and cyclic af—rational contractive
mappings defined in d;—complete metric-like spaces (also known as dislocated metric spaces). We have
showed that established results for both types of contractive mappings are in the fact equivalent. By using

this result obtained so far we discuss some examples at the end of this paper. All these examples show the
advantage of our results.

1. Introduction and preliminaries

Let X be a nonempty set and f : X — X a self-mapping of it. A solution of an equation fx = x is
called a fixed point of f. Results dealing with the existence and construction of a solution to an operator
equation fx = x form the part of so-called Fixed Point Theory. It is well known that the Banach contraction
principle [8] is one of the most important and attractive results in nonlinear analysis and in mathematical
analysis in general. Also, whole fixed point theory is a significant subject in different fields like geometry,
differential equations, informatics, physics, economics, engineering, etc. After the existence of the solutions
is guaranteed the numerical methodology will be established in order to obtain an approximated solution
to the fixed point problem.

Fixed point of functions depend heavily on the considered spaces that are defined using intuitive
axioms. These are mostly metric spaces introduced in 1906 by the French mathematician Maurice René
Fréchet [12]. In this paper we will consider some recent results from the context of so-called metric-like
spaces (or dislocated metric spaces) which represent one generalization of standard metric spaces.

Now, we recall some basic concepts, notations and known results from this concept, that is, we give the
definitions of partial metric and metric-like spaces.

2010 Mathematics Subject Classification. Primary 47H10; Secondary 54H25.

Keywords. Metric-like space; Cyclic contractive mapping; a”L/J—rational contractive mapping; Cyclic af—rational contractive
mapping; a—admissible mapping.

Received: 01 February 2020; Revised: 30 June 2020; Accepted: 08 July 2020

Communicated by Erdal Karapinar

The second author is supported by the Serbian Ministry of Science and Technology OI 174010, the fourth author is grateful for the
financial support from the Ministry of Education and Science and Technological Development of the Republic of Serbia OI 174002.

Email addresses: nicola.fabiano@tdtu.edu.vn (Nicola Fabiano), nebojsa.nikolic@fon.bg.ac.rs (Nebojsa Nikoli¢),
zaid_fatail@yahoo.com (Zaid M. Fadail), 1jiljana.paunovic@pr.ac.rs (Ljiljana Paunovi¢), radens@eotel.rs (Stojan Radenovi¢)



N. Fabiano et al. / Filomat 34:14 (2020), 4627-4636 4628

Definition 1.1. [30] Let X be a nonempty set. A mapping p : X X X — [0, +00) is said to be a partial metric on X if
forall u,v,w € X the following four conditions hold:

(pD) u=vifandonly if p (u,u) =p (u,v) =p ©,0);
p2) p(u,u) <pu,v);

(p3) p(u,0) =pv,u);

(p4) p(u,w) <pu,0) +p @) -p0).

In this case, the pair (X, p) is called a partial metric space. Obviously, each metric space is a partial metric
space. The inverse is not true. Indeed, let X = [0, +00) and p (1, v) = max {u, v} . Then (X, p) is a partial metric
space but it is not a metric space because p (1,1) =1 > 0.

Definition 1.2. [17] Let X be a nonempty set. Then a mapping d; : X X X — [0, +00) is said to be a metric-like
mapping on X if for all u, v, w € X the following three conditions hold:

d1) d;(u,v) = 0implies u = v;

@2) d;(u,0) = d; (v, u);

d3) d;(u,w) <d;(u,v) +d;(v,w).

Then the pair (X, d;) is called a metric-like space or dislocated metric space.

A metric-like mapping on X satisfies all the conditions of a metric except that d; (1, u) may be positive
for some u € X. Such metric-like mappings are for instance:

1) (R, d;), where d; (1,v) = max {|u|, [v]} for all u,v € R. We see that (R, d;) is a metric-like space which is
not a metric space because for instance d; (|-2|,|-2|) = 2 > 0. Otherwise, (R, d;) is a partial metric space.

2) ([0, +0),d;), where d; (u,v) = u+vforall u,v € [0, +00). Itis clear that ([0, +00), d)) is a metric-like space
where d; (1, u) > 0 for each u > 0. Since, d; (2,2) =2+2 =4 >3 =2+1 =d,(2,1), it follows that (p2) does not
hold. Hence, ([0, +0),d)) is not a partial metric space.

3) (X,d;), where X = {0,1,2} and 4,(0,0) = d,(1,1) =0, 4,(2,2) = g, d;(0,2) =d,(2,0) =2, d;(1,2) =
d(2,1) =3, d4,0,1) =4d,(1,0) = % We have that (X, d;) is a metric-like (that is a dislocated metric) space
with d; (2,2) > 0. This means that (X, d;) is not a standard metric space. However, (X, d;) is also not a partial
metric space because d; (2,2) £ d;(2,0).

4) (X,d;), where X = C([0,1],R) is the set of real continuous functions on [0,1] and d;(f,g) =

sup () f (t)) + |g(t)|) for all f,g € C([0,1], R). This is one example of metric-like space which is not a partial

te[0,1]

metric space. Indeed, for f(t) = 2t, we obtain d; (f, f) = sup 2 -2t = 4 > 0. Putting g(t) = 0 for all t € [0, 1],
te[0,1]

we obtain thatd; (f, f) =4 £ d,(f,9) =d; (f,0) = 2.

Now we shall give the definitions of convergence and Cauchyness of the sequences in metric-like space.

Definition 1.3. [17] Let {u,} be a sequence in a metric-like space (X, d;) .
(i) The sequence {u,} is said to be convergent to u € X if limy, o0 dj (Uy, 1) = d; (u, 1) ;
(ii) The sequence {u,} is said to be d;—Cauchy in (X, d;) if limy, y—eo dj (4, Uy,) exists and is finite;

(iii) One say that a metric-like space (X, d;) is d;— complete if for every d;—Cauchy sequence {u,} in X there exists an
u € X such that limy, e dy (Uy, Um) = di (1, u) = limy, o0 dj (14, 1) .

For more details on partial metric and metric-like spaces the reader can see [14, 17, 27, 31, 35, 36, 42, 44].
Otherwise, for other classes of generalized metric spaces as well as for contractive mappings, the reader
has the following literature: [1-10, 13, 15, 18, 20-26, 28, 29, 33, 37-41].
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Remark 1.4. In metric like space (as in the partial metric space) the limit of a sequence need not be unique and a
convergent sequence need not be a di—Cauchy sequence (see Examples in Remark 1.4 (1) and (2) in [36]). However, if
the sequence {u,} is dj—Cauchy such that lim, ;e dj (U, Uy) = 0 in the dj—complete metric-like space (X, d;) , then
the limit of such sequence is unique. Indeed, in such a case if u, — u as n — oo we get that d; (u, u) = 0 (by (iii) of
Definition 1.3). Now, if u, — u, u, — vand u # v, we obtain

dy(u,v) <d;(u,u,) +d (u,,0) - d;(u,u) +d;,(v,v) =0+0=0. (1)
By (d;1) it follows that u = v, which is a contradiction.

Definition 1.5. [32, 36, 44] Let (X, d;) be a metric-like space. A sequence {uy,} is called 0 — di—Cauchy sequence
if imy, yy— 00 A1 (U, tty) = 0. The space (X, d;) is said to be O — dj—complete if every 0 — dj—Cauchy sequence in X
converges to a point u € X such that d; (u, 1) = 0.

Itis obvious that every 0—d;—Cauchy sequence is a d;—Cauchy sequence in (X, d;) and every d;—complete
metric-like space is a 0 — d;—complete metric-like space. Also, every 0—complete partial metric space (X, p)
is a 0 — dj—complete metric-like space.

In the sequel we give some results from metric-like spaces for which the proofs are immediate.

Proposition 1.6. Let (X, d;) be a metric-like space. Then we have the following:

(i) If the sequence {u,} converges to u € X as n — oo and if d;(u,u) = 0, then for all v € X it follows that
dy (un, 0) = di (u,0);

(i) Ifd;(u,v) =0 then d; (u,u) = d; (v,v) =0;
(iii) If {u,) is a sequence such that limy, e d; (U, Uys1) = 0 then limy e dj (U, Un) = LMy dj (Ups1, Uns1) = 0;

iv) Ifu # v then d; (u,v) > 0;
W) d;(u,u) < % Y. d; (u, u;) holds for all u, u; € X, where 1 <i<mn;
i=1

(vi) Let {uy} be a sequence such that limy,_,co d; (U, Un+1) = 0. If limy, y—soo dj (14, 1) # 0, then there exists € > 0
and sequences {my} and {ny} such that ny, > my > k, and the following sequences tend to € when k — oo :

ds (Mn(k), Mm(k)), d; (un(k)+1/um(k))/ d; (un(k)/um(k)—l)r s (Mn(k)+1,um(k)—1). )

Notice that, if the condition of (vi) is satisfied then the sequences d; (un(k)w, um(k)) and d; (un(k)w, um(k)+1)
also converge to ¢ when k — oo, where g € IN. For more details on (i)-(vi) the reader can see [14, 27, 42].
In [43] authors introduced a—admissible mapping;:

Definition 1.7. Let (X, d;) be a metric-like space and let f : X — X and a : X x X — [0, +00). f is said to be an
a—admissible mapping if
a (u,v) > 1implies a (fu, fv) > 1 forall u,v € X.

In [19], the concept of a—continuous mapping was introduced:

Definition 1.8. Let (X, d;) be a metric-like space, ¢ : X X X — [0, +00) and f : X — X an a—admissible mapping.
It is said that f is a—continuous on X if

lim u, = u implies lim fu, = fu, for any sequence {u,} fromY for which a (uy, tp1) > 1;1n € N.
n—oo n—oo

Also, in [14] authors introduced and proved the following:
Let W denote the class of all function ¥ : [0, +00) — [0, +00), satisfying the following conditions:



N. Fabiano et al. / Filomat 34:14 (2020), 4627-4636 4630

(i) ¢ is non-decreasing and continuous such that ¢ (t) < t for all f > 0;
(i) lim,—e " (t) =0 forallt > 0.

Definition 1.9. Let (X, d;) be a metric-like space, ¢ € IN, By, B, ..., B, be dj—closed subsets of X, Y = B U ... U B,

and a1 Y XY — [0, +00) be a mapping. We say that f 1 Y — Y is a cyclic af—
@) f(B) S Biy1,i=1,2,...,q, where By = By;
(b) foranyu € Biandv € Biy1, i=1,2,...,q, where Byy1 = By and a (u, fu) a (v, fv) > 1, holds

¥ (di (fu, fo)) <9 (Mg, (u,0)) = L- My, (u,0), 3)

wherep € W, 0 <L <1and

rational contractive mapping if:

Mdl(u,v)=max{dl(u,v),dl(u’fu)dl(v'fv) di (v, fo) [di (u, fu) +1] d;(u,fv)+d,(v,fu)}‘ @

d; (u,v) ! 1+d;(u,0) ! 4
Y_
L

We denote the set of all fixed points of f by Fix (f), thatis Fix (f) = {u € X : fu = u}.

Ifwetake X = B;, i=1,2,...,q, then we say that f is an a; —rational contractive mapping.

Remark 1.10. If f : X — X is a cyclic ocz}—rational contractive mapping, u € Fix (f) and a(u,u) > 1, then
d; (u, u) = 0. Indeed, suppose d; (u, u) > 0. First, we get
dy (u,u)dy (u,u) dy (u,u) [dy (u,u) + 1] dy(u,u) +d; (u,u) | _

d(uu) 7 1+d;(u,u) ! 4 = di(u,u). ®)

Now, from (3) we can write Y (d; (u, u)) = ¢ (d; (fu, fu)) < P (d;(u,u)) — L -d;(u,u) < P (d;(u,u)), which is a
contradiction.

My, (u, u) = max {dz (u,u),

There are some doubts about the structure of the function My, that follows from Remark 1.10 as well
as from [14], Examples 2.3 and 2.4. Namely, in both mentioned examples we can see that u = 0 and u = 1
are fixed points. For those points we have that My, (0,0) = My, (1,1) = max {O, %} This means that either
Examples 2.3 and 2.4 do not support Theorem 2.1 from [14] or the structure of the function My, is not right
(for more informations the reader can see [11, 14-16]). Hence, in our present paper we modify the function
M, as follows:

M, (1,0) = max {dz w0, %dz 0, fu), d (u,0)d; (v, fv) di(v, fo)[1+d;(u, fu)] di(u, fo)+d, (U,fu)}‘ ©)

1+d(u, fu) ’ 1+d;(u,0) ! 4

This new definition of the function My, significantly improve several results of [14]. With this new approach,
the correct formulation of Theorem 2.1 from [14] is the following:

Theorem 1.11. Let (X, d)) bea complete metric-like space, q be a positive integer, By, By, . . ., B; be nonempty d;—closed

subsets of X, Y = B1U...UBjand a : YXY — [0, +0c0) be a mapping. Assume that f : Y — Yisa cyclic azb—mtional
contractive mapping satisfying the following conditions:

() fis an a—admissible mapping;
(ii) there exists ug € Y such that a (uo, fug) > 1;

(iii) either f is a—continuous, or for any sequence {u,} in Y with o (u,, uy41) = 1 for all n > 0 and u, — u as
n — oo, one has a (u, fu) > 1.

Then f has a fixed point u € By N ... N B;. Moreover, if
(iv) for all u € Fix (f) we have a (u, u) > 1,
then f has a unique fixed point u € By N ... N B,.

Remark 1.12. It is clear that Theorem 1.11 is true if we consider a metric space (X, d) or a partial metric space (X, p)
instead of a metric-like space (X, d;) .
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2. Main result

In the sequel of this paper we generalize, complement, extend, unify, enrich and improve several recent

results announced in [4, 11, 14, 17, 27, 28, 32-38, 42—44]. Our first new result begins with the fixed point of

14

a; —rational contractive mapping. In all our results the set My, (u,v) is defined by (6).

Theorem 2.1. Let (X, d;) be a dj—complete metric-like space and a : X X X — [0, o0) be a mapping. Assume that
f:X > Xisan af—mtiomzl contractive mapping satisfying the following conditions:

() fis an a—admissible mapping;

(ii) there exists ug € X such that o (uo, fug) > 1;

(iii) either f is a—continuous, or for any sequence {u,} in X with a (U, tps1) = 1 for all n > 0 and u, — u as
n — oo, then a(u, fu) > 1.

Then f has a fixed point u € X. Moreover, if
(iv) for all u € Fix (f) we have a (u,u) > 1,

then f has a unique fixed point u € X.

Proof. First, we shall consider uniqueness of a possible fixed point. To prove that fixed point is unique, if it
exists, suppose that f has two distinct fixed points u*, v* € X. Then we get

v (d (', 0) =¥ (fu', fu')) <Y (Mg, (', 0°)) —L- My (u",v7), (7)
where

£ ok v a1 . . d; (u*,v")d; (v, fo*
M, (w',v") = max dl(u,v),idl(y,fu), 1+d1(u*(fu{))

dy (v, fo) [1 +d; (w*, fu)] di(u*, fo*) +d; (o7, fu*)}

7

1+d;(u,v) ! 4 (8)
_ max{dl(u*,v*),d’(u’U),o,o,d’(”’v)}
2 2
= d(uw,v).
Now from (7) follows
Y (', 0) < (', 0) = L-d (', 0"), )

that is d; (u*, v*) = 0. By (d;1) we get a contradiction.

Let us define Picard’s sequence u, = f"ug, where uy is the given point for which a (uo, fu) = 1. Since,
f is an a—admissible mapping, we get that o (11, fu1) = a (fuo, f (fuo)) = 1. Again, from the same reason,
it follows that a (u2, fuz) = a (fur, f (fur)) > 1. Continuing this process we have that a (i, fu,) > 1 for all
n € Ny, and so a (uy, fu,) a(tty-1, fuy-1) > 1 for all n € N. In the case when 1,1 = u, for some n € NN,
it is clear that u, is a unique fixed point of f. Therefore, assume that 1,1 # u, for all n € IN. Hence, by
Proposition 1.6 (iv), we have d; (u,-1,u,) > 0 for all n € IN.

In order to prove that the sequence {u,} is a d;—Cauchy we shall first check that it is a non-increasing
one. This means that for all # € N we have d; (1, ttp+1) < dj (4n-1, u) . According to (3) we get

IP (dl (l/l,,l, un+1)) = l;b (dl (fun—lz fun)) < l,b (Mdl (un—lr un)) -L- Md; (un—lr un) s (10)
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where

(un—ll un) dl (un/ un+1)
1+d; (un-1,un)
dl (unr un+1) [1 + dl (un—l/ un)] dl (un—ll un+l) + dl (un/ un)}

Md[ (u}’l—l 7 un)

max {dz (Un-1,1p), %dz (n, Un), a

1+d; (U1, uy) ! 4 (11)
< max{dy Gy ) Gt t12), 30 Gt ) + 5 G, )
< max{d; (up-1,un) , di (tn, 1)} -
Hence, at the end we obtain
Y (d; (n, ns1)) < P (max{dy (un-1, un) , di (Un, un1)}) — L - max{d; (up—1, tn) , dy (n, thns1)} - (12)
If d; (u,, uyy1) > d; (uy-1, u,) for some n € N, the condition (12) becomes
Y (d; (n, 1)) < Y (1 (n, 1)) = L - dy (U, Uns1), (13)
which is a contradiction. Hence, d; (1, u,11) < d; (u,,—1, u,,) for all n € N and
O (@ by 111)) < (6 1, 100) = L i by, 10) (14)

Also, it follows that there exists lim,, 0o d; (Uy, Upi1) = d}‘. Suppose that d; > 0. Letting the limit in the relation
(14) we get d; < 0, which is a contradiction again. Thus, lim,_,e d; (4, Uy41) = 0.

Now, if limy, y—c0 d (14, t1y) # 0, based on Proposition 1.6 (vi), we have sequences {my} and {1} such that
limyo dy (ttn,, th,) = € > 0. By putting u = u,,,, v = u,, in (3) we obtain

l:l} (dl (”mﬁlr umk+1)) < 1/’ (Mdz (Mnk, umk)) -L- Mdl (u‘rlkr umk) ’ (15)
where
1 d (un s Um, )dl (um s Um +1)
M s Um = d ner Wy ) s =d mys Un ’ - - - -
d (u o U k) max{ 1(1/1 o U k) 2 l(u o U k+1) 1+d (xnklxﬂk+1)
dl (umkr umk+1) [1 + dl (“nk/ unk+1 )] dl (”nk/ umk+1) + dl (umk/ unk+1) (16)
1+ d; (U, U,) ! 4
- max{e,%,0,0,% =¢ as k — oo.

Letting the limit in (15) we have that ¢ (¢) < ¢ (¢) — L - ¢, which is a contradiction. Hence, the sequence {u,,}
is a dj—Cauchy and limy, y—c0 d; (Un, Uy) = 0. This means that there exists a unique point # € X such that

d;(w,u) = im d; (u,, u) = lim d; (u,, uy) = 0. (17)

Now, we will show that u is a fixed point of f, i.e. fu = u. This is clear in the case that the mapping f is
a—continuous. Further, suppose that for any sequence {u,} in X and for all n > 0, if a (4, uy41) = 1 and
lim,, e u, = U, then a (u, fu) > 1. Let d; (1, fu) > 0. Since a (uy, fu,) a (i, fu) > 1, according to the given
contractive condition, we have

¥ (@i (fun, fu)) < ¢ (Mg, (, 1)) = L - My, (un, ), (18)
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where

dy (uy, u)d (Hr ﬁ)
1+ dl (un/ un+1) ’
di (u, fu) [T+ dy (n, uns1)] di (uy, fu) +d; (4, un+1)}

1+ dl (un/ un+1) ’

_ 1,
Mg, (u,, ) = maX{dz(un,u),Edz(u,unu),

4
dl (un/ﬂ) dl (ﬁ/ fﬁ)
1+d; (un, tins1)

4\ (@, fi), dy (ty, u) +d; (Hrf) +d; (u, Mn+1)}

@}=dl(ﬁ,fﬂ) as 1 — oo.

IA

max {dl (13, 5 0111), (19)

—  max {0, 0,0,d,(u, fu),

Now, letting the limit in (18) for n — oo, we get

Y (i, fu)) < ¢ (d (u, fu)) = L-di(w, fu), (20)

which is a contradiction again. This means that d; (i, fu) = 0. By (d,1) it follows fu = u, i.e. u is a unique
fixed point of the mapping f. 0O

Remark 2.2. For the proof that lim, e ¢ (d; (fun, fut)) = Y (d; (1, fir)) we used the property of the function y» as
well as the next claim: If im0 dj (Uy, 1) = dj (1, u) = 0 then im0 d; (un, v) = d; (1, v) for each v € X, where
(X, dy) is a metric-like space.

Our second new result is in the fact an improvement of Theorem 2.1 from [14], where we use the
modification of the function My, given by (6). Namely, we give the proof of Theorem 1.11 with the new My,
We will use the following well known lemma [32, 34, 42]:

Lemma 2.3. Let (X, d;) be a metric-like space, f : X — X be a mapping and let X = A; U Ay U... U A, be a cyclic
representation of X with respect to f. Assume that

lim dl (Mn, uTH—l) = 0/ (21)
n—oo

where uy1 = fu, and uy € Ay. If {u,} is not a di—Cauchy sequence then there exist an € > 0 and two sequences {1y}
and {ny} of positive integers such that the following sequences tend to € when k — oo :

dl (umkfjkr u‘rlk) ’ dl (umkf]'kJrl/ um) ’ d] (umkfjkr unk+1) ’ dl (umkf]'kJrl/ unkJrl) ’ (22)
where ji € {1,2, ..., p} is chosen so ny — my + jx =1 (mod p), for each k € IN.

Proof. of Theorem 1.11. We can suppose that 1y € B;. Then the proof follows the lines of one for Theorem
2.1, except that obtained Picard’s sequence is a d,—Cauchy. Now, by the previous Lemma, putting u = 1,
and v = u,, in (3) we get

1,[} (dl (“mk—jk+1/ unk+1)) < 77[} (Md; (umk—jkr ”nk)) -L- Mdl (”mk—jk/ unk) ’ (23)
where
d i d ,
My, (umk_jk,unk) = max<{d; (umk_]-k, u,,k) ’ %dl (”nw ”mk—jk+1), l (Mmk 3 u}’lk) l (unk unk+1),

l + dl (umk—jk/ umk—jk+1)
dl (unk/ unk+1) [1 + dl (uﬂlk—jk/ umk—jk+l)] dl (umk—jk/ u‘flk+1) + dl (unk! umk—jk+1)}

1+ d[ (Mmr]‘k, Llnk) ’ 4

(24)
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Taking the limit in (24) as k — co we have

. e I3
I}Lr?OMd, (umk_]-k, unk) = max {e, > 0,0, 5} =c. (25)
Taking the limit as k — oo, but now in (23), we obtain
YE)<yP(e)—L-g, (26)

which is a contradiction. This completes the proof that the sequence {u,} is a d;—Cauchy. Since Y is d;-closed
in (X, d;), this means that there exists a unique u € Y such that

d;(w,u) = im d; (u,, u) = lim d; (u,, uy) = 0. (27)

Further, because f (B;) € Biy1, By+1 = By it follows that the sequence {u,} has infinitely many terms in
each B; fori € {1,2,...,p}. Hence, we have the subsequences {u,,} of {i,} where {u,,} CB;, i=1,2,...,p. It
is clear that each u,, converges to u. From this it follows that B = By N B, N ... N B, # 0 because it contains
at least the element u. Obviously, (B, d;) is a dj—complete metric-like space and f : B — B. It is not hard to
check that the restriction f|g of f on B satisfies all conditions of our Theorem 2.1. Hence, f has a unique
fixed point u in B. This completes the proof of Theorem 1.11. [J

According to the two previous Theorems we can formulate the following immediate corollary (see the
corresponding results for b-metric like spaces in [11]):

Corollary 2.4. Theorem 1.11 and Theorem 2.1 are equivalent.

Now, by Corollary 2.4 we shall discuss some examples.

Example 2.5. ([14], Example 2.3) Let X = R be equipped with the metric-like mapping d; (u, v) = max {|ul, [v|} for
all u,v € X. Suppose By = (—=00,0], By = [0,+o0)and Y = R. Define f : Y =» Yand a : Y XY — [0, +c0) by

=3u, ifu<-1
_u if — 2 4 o2 ; 2
3 £, f-1<u<0 ) ur+vt+2, if (u,v)e[-1,1]
f) = —TLP , if0<u<l and a(u,0) = 0 , otherwise ' 28)
—6u, ifu>1

Also, define  : [0, +00) — [0, +00) by ¢ (t) = 3tand L = § € (0,1).

From ([14], Example 2.3) we know that this example satisfies all the conditions of Theorem 1.11 above (Theorem
2.1 from [14]). The verification is rather long. According to Corollary 2.4, that is our proof of Theorem 1.11 above, it
is sufficient to check that Theorem 2.1 holds for all u,v € By N B, = {0} . Hence, our verification is much shorter and
nicer than the one presented in Example 2.3 of [14].

Example 2.6. ([14], Example 2.5) Let X = R* be equipped with the metric-like mapping d; (u, v) = max {u, v} for
allu,ve X Let f: X —» Xand a : X X X — [0, +00) be defined by

”7; , if0<u<i
_) v, ifl<u< _[ 6, if (wo)e[0,3F
fly= % , if il<us3 and a(u,v)_{ 0, otherwise ) (29)
3u§+2, ifu>3

Also, define i : [0, +00) — [0, +00) by ¢ () = 2t and L = 3 € (0,1).
From [14] follows that this example support our Theorem 2.1.

Remark 2.7. In [42] Salimi et al. introduced the notions of a — ¢ ¢p—contractive and cyclic & — 1\ ¢p—contractive
mappings, and established the existence and uniqueness of fixed points for such mappings in d—complete metric-
like spaces. Also, in [27] Karapinar and Salimi introduced cyclic generalized ¢ — p—contractive and generalized
¢ — Y—contractive mappings, and proved the corresponding fixed point result (Theorem 1.8). It is worth noticing
that the cyclic and usual fixed point results are equivalent in both cited paper. The proofs for this claim are the same
as in [32-34], as well as in Corollary 2.4.
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