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1. Introduction and mathematical preliminaries

The existence and uniqueness of a fixed point for a self mapping on different
types of metric spaces were the main topic for many research papers [4-18].
The notion of S-metric space was introduced by Sedghi [3]. A generalization of
S-metric space was given by Nabil in [1], where he introduced partial S-metric
spaces. Moreover, he proved the existence of a fixed point for a self mapping in
partial S-metric space. In this paper, we generalize the results in [1] by adding
a control function to the contraction principle, which makes the results in [1] a
direct consequences of our theorems.

Before proceeding to the main results, we set forth some definitions that will
be used in the sequel.

Definition 1.1 ([4]). Let X be a nonempty set and p: X x X — [0, 4+00). We
say that (X, p) is a partial metric space if for all x,y, 2 € X we have:

1. z =y if and only if p(z,y) = p(z,z) = p(y,y);

2. p(z,z) < p(z,9);
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3. p(x,y) = p(y, x);
4. p(z,2) < p(x,y) + (Y, 2) — p(Y,Y)

Definition 1.2 ([3]). Let X be a nonempty set. An S-metric space on X
is a function S : X3 — [0,00) that satisfies the following conditions, for all
:I/‘, y7 Z’ a 6 X :

L. S(z;y;2) >0,

2. S(z;y;2) =0 if and only if z =y = z,

3. S(w;y;2) < S(wsw;a) + S(ys ys.a) + 5(25 25.0).

The pair (X;5) is called an S-metric space.

Next, we give the definition of partial S-metric space.

Definition 1.3 ([1]). Let X be a nonempty set. A partial S-metric space on
X is a function S, : X 3 [0, 00) that satisfies the following conditions, for all
x,y,2,t € X :

(111) Sp(w7x7$) S Sp(x7y7 Z);

(iv) Sp(e, 2,y) = Sp(y,y, ©).
The pair (X, S)) is called a partial S-metric space.

Definition 1.4. A sequence {z,}22 of elements in (X, S}) is called p-Cauchy if
the limit limy, y—00 Sp(Zn, Tn, Tm) exists and finite. The partial S-metric space
(X, Sp) is called complete if for each p-Cauchy sequence {x,}2, there exists
z € X such that Sp(z, z, z) = limy, Sp(z, 2, xn) = limy, m Sp(Tn, Tn, Tm)-

Moreover, (X, Sp) is a complete partial S-metric space if and only if (X, .Sp)
is a complete S-metric space. A sequence {x,}, in a partial S-metric space
(X, Sp) is called 0-Cauchy if limy, 100 Sp(Zn, Tn, Tm) = 0. We say that (X, Sp)
is 0-complete if every 0-Cauchy in X converges to a point z € X such that
Sp(x,z,x) = 0.

One can easily construct an example of a partial S-metric space by using the
ordinary partial metric space.

Example 1.5 ([1]). Let X = [0,00) and p be the ordinary partial metric space
on X. Define the mapping on X3 to be S,(z,y,2) = p(z,2) + p(y, z). Then S,
defines a partial S-metric space.

Now we introduce the notion of partially a—contractive.
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Definition 1.6. Let (X, S,) be a partial S-metric space and T': X — X be
a given mapping. We say that T is partially a—contractive if there exists a
constant k& € [0,1) and a function a : X x X — [0,+00) such that for all
z,y € X we have

(11)  a(z,y)Sp(Tz, Tz, Ty) < max{kSy(z,z,y), Sp(x,z, ), Sp(y,y,y)}-

Definition 1.7. Let (X, S,) be a partial S-metric space and T': X — X be a
given mapping. We say that T is R,—admissible if x,y € X, a(z,y) > 1 implies
that a(x, Ty) > 1. Also, we say that T is a—admissible if z,y € X, a(z,y) > 1
implies that o(Tz, Ty) > 1.

Example 1.8. Let X = [0,400). Define T': X — X by Tz = /= and
a: X xX — X by
erV if x>y
a(z,y) = .
0, if z<y.
It is a straightforward to verify that T" is a«—admissible and R,—admissible.

Now, we set

ps, (@) : = inf{Sy(z,z,y) | v,y € X : a(w,y) > 1}
= inf{Sy(z,z,z) |z € X : a(z,x) > 1},
Xs, (@) ={z € X | Sp(x, z,2) = ps, (@)},
Zs, (o) ={z € X5, | o, x) > 1}.

Definition 1.9. Let (X, S,) be a partial S-metric space and T': X — X be
a given mapping. We say that 7" is R,—subadmissible if z,y € X, p(z,y) <1
implies that p(z, Ty) < 1.

2. Main result

In this section, we prove the existence of a fixed point in a partial S-metric
space. We prove relevant corollary. This next theorem is considered to be our
main result.

Definition 2.1 ([?]). Let T': X — X be amap and p: X x X — [0,400) be a
function. We say that T is py-subadmissible if z,y € X, u(x,y) < 1 implies that
w(Tz, Ty) < 1.

Definition 2.2. A map 7' : X — X is said to be triangular p-subadmissible if
the following holds:

(T1) T is p-subadmissible,

(T2) p(z,u) <1 and pu(u,y) <1 implies that p(z,y) <1, z,u,y € X.



4 ARSLAN HOJAT ANSARI anp KAMALELDIN ABODAYEH

Lemma 2.3. Let T : X — X be a triangular u — suborbital admissible map-
ping. Assume that there exists x1 € X such that p(x1,Tx1) < 1. Then there
exists a sequence {xyn} such that p(zy,xm) <1 for all m, n € N with n < m.

The letter N represent the set of positive integers and Ng = NU{0}. Further,
the nonnegative real numbers will be denoted by R} = [0, c0).

In 2014 the concept of pair (F, h) is an upper class (see Definition 2.4 until
2.10 ) was introduced by A.H. Ansari in [19]

Definition 2.4 ([19, 20]). A function A: RT x RT — R is said to be a function
of subclass of type I, if z > 1 = h(1,y) < h(z,y) for all y € RT.

Example 2.5 ([19, 20]). Define h: RT x RT — R by:

(a) h(z,y)=(y+)"1>1;
(b) h(z,y) = (z+1)Y,1l > 1,
(c) h(z,y) ="y, neN;
(d) h(z,y) =y;

) h(z,y)

=g (Ciker) . neN;
(f) hz,y) = [#1 (S0, ) +z}yjz >1,neN

for all z,y € R*. Then h is a function of subclass of type 1.

Definition 2.6 ([19, 20]). Let h, F: Rt x Rt — R, then we say that the pair
(F,h) is an upper class of type I, if h is a function of subclass of type I and: (i)
0<s<1= F(s,t) <F(1,t), (ii) h(l,y) < F(1,t) = y <t forall t,y € RT.

Example 2.7 ([19, 20]). Define h, F: RT x RT — R by:

() h(z,y) = [#1 (S0, 2f) + z}yjz >1,neNand F(s,t) = (1 + )%

for all z,y,s,t € RT. Then the pair (F,h) is an upper class of type 1.



UPPER CLASS FUNCTIONS ON A CONTROLLED CONTRACTION PRINCIPLE ... D

Definition 2.8 ([19, 20]). A function h : R x R* x RT — R is said to be a
function of subclass of type I1, if for all x,y > 1, we have h(1,1,z) < h(z,y, 2),
for all z € RT.

Example 2.9 ([19, 20]). Define h: RT x RT x Rt — R by:
(a) h(z,y,2) = (z+ 1™, 1> 1;
z,y,2) = (zy + 171> 1;

z,Y, Z) = mynzpvmu n,p € N7

(
(
(©) h(z,y,2) = 2
(
(

(e) h xr,Y, Z) = Wzk)m)nup7 Q’k eN
for all ,y,z € RT. Then h is a function of subclass of type II.

Definition 2.10 ([19, 20]). Let h: RT x RT x RT — R and F: Rt x RT — R,
then we say that the pair (F, h) is an upper class of type II, if h is a subclass of
type II and the following holds:

(i) if 0 < s <1 then we have F(s,t) < F(1,t),
(i) if h(1,1,2) < F(s,t) then we have z < st for all s,t,z € RT.

Example 2.11 ([19, 20]). Define h: RT x R* x RT - Rand F: RT xRT - R
by:

(a) h(z,y,2) =(z+1)™, 1> 1,F(s,t) = st +1;

(b) h(z,y,2) = (zy +1)7,1 > 1,F(s,t) = (1 +1)%

(¢) h(z,y,z) =z, F(s,t)=st;

(d) h(z,y,z) = 2™y 2P, m,n,p € N, F(s,t) = sPtP

(e) h(z,y,z) = szk,m,n,p, ¢,k €N, F(s,t) = skth

for all x,y, z,s,t € RT. Then the pair (F,h) is an upper class of type II.

Notation.

ps, (o, p) = inf{Sp(z,z,y) [ 2,y € X : a(z,y) = 1, p(z,y) < 1}
=inf{Sy(z,z,z) |z € X : a(z,z) > 1,a(x,x) < 1},

Xsp(ahu) = {:E €X | Sp($7x7x) = pSp(Ot,/,L)},

Zs, (o, p) ={zr € Xg, | a(z,z) > 1, u(x,z) <1}
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Definition 2.12. Let (X,.S,) be a partial S-metric space and T': X — X be
a given mapping. We say that T is partially (F,h,«, p)-contractive if there
exists a constant k € [0,1) and a function o, p : X x X — [0, +00) such that
for all z,y € X we have

ha(z,y), Sp(Tz, Tz, Ty)) < F(u(z,y), max{kSy(z,2,y),
(2.1) Sp(x, z,2), Sp(y, ¥, 9)})-

where the pair (F, h) is an upper class of type L.

Theorem 2.13. Let (X,S),) be a complete partial S-metric space, T be a self
mapping on X and assume that T is partially (F,h,«a, p)-contractive. If T
is a—admissible ,p—subadmissible and Rn—admissible, R,—subadmissible and
if Xs, (v, p) is nonempty, then Zg, (o, i) is nonempty. Also, assume that there
exists xo € X such that a(xo,z0) > 1, u(xo, o) < 1, then there exists a € Zg, ()
such that Ta = a.

Moreover, if for all u,v in Zg, (o, ) with the property Tu = u and Tv = v
we have a(u,v) > 1, u(u,v) < 1, then T has a unique fized point in Zg, (c, ).

Proof. Let zp € X such that a(zg,xz0) > 1. Define a sequence {x,} for all
n > 0in X such that 1 = Txg, 20 = Tx1, -+ ,xp+1 = Txp,--- . Since T
is a—admissible ,yu—subadmissible and R,—admissible, R,—subadmissible, we
have a(xg,z1) = alxg,Txo) > 1 ,u(zo,z1) = p(xe,Txo) < 1 , and hence
a(zy,xe) = a(Txo, Tx1) > 1, p(xr, z2) = u(Txo, Tx1) <1 . So, by induction
on n we get
(T, Tnt1) 2 1, w(Tny Tng1)) < 1,

for all n > 0. Also, since T' is R, —admissible and R, —subadmissible; o(zo, z0)
1, u(xo, xo) < 1 implies a(xp, 1) = alzo, Txo) > 1, u(zo, 1) = p(xo, Tzo) <
By induction on n, we also conclude that

>
1

a(x()wrn) > 17,“(:1:07'1:71) <1

for all n > 0. Also, given the fact that 7" is a-admissible and a(xg, z9) > 1, it
not difficult to prove that a(z,,z,) > 1 for all n > 0. Hence,

p(z1,21,21) = h(1, Sp(Txo, Txo, Txo))

(20, 20), Sp(Txo, Txo, Tx0))

((zo, o), max{kS,(xo, xo, x0), Sp(x0, To, o), Sp(zo, o, T0)})
(1, max{kSy(zo, zo, o), Sp(xo, 0, Z0), Sp(x0, To, o) })-

h(1,S
< h(a
<F
<F
This implies that

Sp(z1, 21, 21) < max{kSy(xo, 0, o), Sp(x0, X0, o), Sp(x0, To, To) }
= Sp(x0, 0, 0).
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By induction on n, we obtain:
Sp(Znt1; T, Tnt1) < Sp(Tn, Tn, Tn).
Therefore, {Sp(@n, Tn, Tn)}{n>0) 18 a nonincreasing sequence. Define
ro 1= ligbn Sp(Tn, Tn,Tn) = irﬁf Sp(xn, Tn,zn) >0

and
2

1—-k
Next, we show that Sp(zo,z0,2,) < Mo, for any n > 0. If n = 0; the
case is trivial. For n = 1 and using the fact that & € [0,1) we deduce that

2 2
Sp(0, 20, 21) < 7—5p(%0, 20, 21) < 7 Sp(20, 20, 1) +5p(20, 20, 20) = Mo.

So, we may assume that it is true for all n < ng—1 and prove it for n = ng > 2.

MO = Sp(xo,xo,x1) +Sp(x01x07x0)'

Sp(z0, 20, Tny) < Sp(xo, 0, 1) + Sp(z0, o, 1) + Sp(Tng, Tng, 1) — Sp(x1, T1, 1)
< 28,(xo, 0, 1) + Sp(x1, T1, Tny )

< 28,( x1) + a(xo, Tng—1)Sp(Txo, Tro, Tny—1)

< 28,(x0, xo, x1)+ max{kSy(xo, o, Tng—1), Sp(x0, 0, T0), Sp(Tng—1; Tng—1; Tng—1) }
< 28,(x0, zo, 1) + max{kSy(xo, To, Tny—1), Sp(zo, o, To)}.

X0, Lo, L1

Also, by induction assumption, we have Sy (xo, Zo, Tny—1) < ﬁSp(aﬁo, xo,T1) +
Sp(xo, zo, o). So, we have

S, ($Oa$07$n0) < 2Sp(x05$07$1)

+ maX{ Sp(z0, 20, 21) + kSp(20, 20, 20), Sp(T0, 0, T0) }

2k
S 2Sp($0,$0,$1) + m
2

= mSp(xo,xo,a?l) + Sp(afg,wo,xo) = M.

—k

Sp(xo, xo, 1) + Sp(x0, x0, T0)

Hence, we conclude that Sp(zo, 2o, zn) < My. Next, we need to show that

lim Sy (@p, T, Tm) = ro.
n,m

For all n,m we have Sy(xn,Tn,zm) > Sp(zp,xn,xn) > 19. Let € > 0 find a
natural number ng such that S, (2, Tng, Tny) < 70 + € and 2Mok™ < ro + €.
Now for any n,m > 2ng, since T is R,—admissible and using the fact that
(T, Tnt1) > 1, w(xpn, xpe1) <1 we deduce that a(zy, ) > 1, p(zn, Tm) < 1.
Hence,

h(l,Sp(:vn,xn,xm) S h(a($n7xm)’5p(xn’xnaxm)> S ]:(,Ll,(xn,$m),0) S ]:(179)7
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where
0 = max{kSy(Tn—1,Tn—1,Tm-1), Sp(Tn—1, Tn—1, Tn—-1), Sp(Tm—1, Tm—1,Tm—1)}.

This implies that

Sp(xn, Tn, Tm)
< max{kSp(Tn—1,Tn-1,Tm—1), Sp(Tn—1, Tn—1,Tn—1), Sp(Tm—1, Tm—1,Tm—1)}
< max{kQSp(xn_g, Tn—2, Tm—2), Sp(Tn-2, Tn-2, Tn—2), Sp(Tm—2, Tm—2, Tm—2) }
< <max{k" Sy (Tn—ng, Tn—nos Tm—ng ) s Op(Tn—ng> Tn—ngs Tn—ng)
Sp(Tm—nos Tm—ngs Tm—ng) }

<ro+e

Hence,
lim Sy (xp, T, Tm) = ro.
n,m

Since (X, p) is a complete partial S-metric space; there exists 7 € X such that

ro = Sp(Z,7,7) = han Sp(Z,Z,x,) = }%%11 Sp (T, T, Tr)-

Now, we show that S,(z,z,7) = S,(z,z,TT). For each natural number n we
have

Sp(z,z,T2) < 28,(Z,Z,n) — Sp(@n, Tn, zn) + Sp(Tx, TZ, xy).

Using the property that T is a—contractive, we deduce that there exists a sub-
sequence of natural numbers {n;} such that

h(1,S,(T2,TZ, xn,) < h(a(T, zpn,—1), Sp(TT, TT, zy,))
< F(/'L(§7 xnz—l)vmax{ksp<%7 Ev flfnl_l), Sp(Ea %7 %)7 Sp(xnl—bxnl—la xnl—l)})
< F(lvmax{ksp(?fv ?If'va wnl—l)ysp(?f? %7 25)7Sp(-rnl—lamnl—l,xm—l)})?

and thus

Sp(Tz,TT, xy,) < max{kSy(Z, T, xn,—1),Sp(T,Z,T), Sp(Tn,—1, Try—1, Try;—1) }-

So, for I > 1, we have either S, (T2, Tz, zy,) < kS,(Z,Z,xy,—1) or less than or
equal Sy (T, Z, T) or less than or equal Sp(zpn,—1, Tn,—1, ZTn,—1). In all of these three
cases, if we take the limit as [ goes toward oo we get S,(z,z,T2) < S,(Z,7,7).
But, we know by the property (ii) of the partial S-metric space definition that
Sp(z,z,7) < Sp(z,z, Tx). Therefore, S,(z,z,z) = S,(Z,z,TT).

Now, we show that Xg (a, ) is nonempty. For each natural number [ pick
r; € X with oz, 2;) > 1 and Sy (2, 27, 27) < ps, (o, ) + % and show that

lim Sp(:fm T, Tm) = PSy (a7 M)'
n,m
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Let e > O put ng := (ﬁ)%—l if | > ng then we have: pg, (o, p) < Sp(77, 77, T7;)
< Sp(filail?T:fl) < Tz < Sp(fila&?l?T:fl) < pSp(amu) +% < PSP(CVHU) + nio <

ps, (a, ) + @ Hence, we deduce that:

o~ o~ SO 1-k
Ul = Sp(a:l,a:l,a:l) — Sp(Txl,Tl’l,TiL’l) < 6(3),

for i > ng.
Also, if I > ng, then Sp(flvilail) =71y < Sp(ﬁl,ﬂ?l,ﬂjl) < pgp(oz) + nio'

Which implies that S,(Z;, 7, %) < ps, (o, p) + @ for all I > ngy. Now,

if n,m > ng, then Sy(Zp, ZTp, Tm) < 25p(Tn, Tn, TZn) + Sp(TTp, TZr, TTh,) +
28 (T%m, T, Tr) — Sp(TZ, T, TZr,) — Sp(TTpn, T, TZy,).
We know that Sy,(z,z,z) = Sp(z,z,T7) which implies that

1,Sp(T5n,T§n,T:fm) < h(a(fn,:fm),Sp(Tfn,Tfn,Tfm))
(M(invim)amax{ksp(imfm Tm), Sp(in»gnain)v Sp(ima Ty, Trn) })

h(
<
< F(1, max{kSp(Tn, Tns Tm), Sp(Tns Tns Tn), Sp(Tims Trms Tm) })

]:
f
Therefore,

Sp(Tinv Ty, T%m) < max{k‘Sp(in, Tp, ?Lfm)a Sp(gna T, %n)a Sp(gmv T, fm),
Sp(Zn, Tn, Tm) < Up + U + Sp(TZy,, T2, TTyy,)

< Uy + Uy, + max{kSy(ZTn, Tn, Tm), Sp(Zn, Tn, Tn)s Sp(Tm, Tm, Tm) }-
Hence,
psp(anu’) S Sp(%’VM%?%%m)
2 2 - .2 -~ -
< max{ge, ge(l — k) + Sp(Zn, T, T), 56(1 — k) + Sp(ZTpm, T, T ) }
2
< max{§€,PSp(a7N) + 6(1 - k)} < PSp(O‘a /’L) te

Thus,

lim Sy (Zn, Tn, Tm) = ps, (o, ).
n,m
Since (X, Sp) is complete, there exists a € X such that,

Sp(a,a,a) =lim Sy(a, a,z,) = im Sy, (Tn, Tn, Tm) = ps, (a, 1)

Therefore, we have a € X, (a, 1) and thus Xg, (, i) is nonempty. This implies
that, Zg,(c, 1) is nonempty.
Now, let zg € Zs, (a, 1) be arbitrary. Then by the above argument we have

PSy (anu’) < Sp(Tg’ Tf, T%) < Sp(%a i’ Tf) = SP(E’ §7 5) =T0 = psp(awu)'
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Thus, T2 = 7, Now, assume that T" has two fixed points u,v € Zg, (o, p). By
our hypothesis, we know that a(u,v) > 1, u(u,v) < 1. Thus,

h(1, Sp(u,u,v) < h(a(u,v), Sp(Tu, Tu, Tv))
< F(p(u,v), max{kSy(u, u,v), Sp(u, u, w), Sp(v,v,v)})
< F(1, max{kSp(u, u,v), Sp(u, u,u), Sp(v,v,v)}).

So we have,
Sp(u, u,v) < max{kSp(u,u,v), Sp(u,u,u), Sp(v,v,v)}.

Now, if Sp(u,u,v) < kSp(u,u,v) we deduce that Sp(u,u,v) = 0 and in this
case u = v, or Sp(u,u,v) < Sp(u,u,u) = Sy(v,v,v) and in this case by condi-
tion (i¢) of the definition of the partial S-metric space we obtain Sp(u,u,v) =
Sp(u,u,u) = Sp(v,v,v) and hence by condition (i) of the same definition we
conclude that u = v. Therefore, we obtain the uniqueness as desired. O

As a consequence of the above result, the following corollary follows easily.

Corollary 2.14. Let (X,S,) be a 0-complete partial S-metric space, k € [0,1)
and consider the map T : X — X to be a-admissible and R -admissible,and
there exists xg € X such that a(xg,x0) > 1, also for every xz,y € X we have
a(x,y)Sp(Tz, Tz, Ty) < kSp(x,x,y). Then there exists T € X such that TT = 7.

Proof. Using the same technique and notation in the proof of Theorem 2.13, we
deduce that Spy(zn, 2, xn) < a(@n, ) Sp(Tn, Tn, n) < K"Sp(x0, 20, o). Thus,

ro = Sp(T,7,%) = limpSp(T, T, ) = limy mSp(Tn, Tn, Tm) = 0.

This implies that S,(z,z,z) = 0. Since Sy(z,z,z) = Sp(z,z,Tx) = 0, we have
T = T7 as required. O

In closing, we change the contraction principle in Theorem 2.13, to show
that there exist a unique fixed point in the whole space X.

Theorem 2.15. Let (X,S,) be a complete partial S-metric space, k € [0,1)
and assume the there exists xo € X such that a(xo,z9) > 1. Consider the map
T: X — X to be a—admissible and R,—admissible. Assume that for every
z,y € X we have

Sp(x7 .%', .T,') + Sp(y7 ,% y)}

(2.2)  a(z,y)Sy(Tz, Tz, Ty) < max{kSy(z,z,y), 5

then there exists a unique u € X such that Tu = u.

Proof. Note that, for every x,y € X we have:

Sp(xa x, l‘) + Sp(y7 Y, y)}
2
S max{ksp(x’ z, y)7 Sp($a z, IE), Sp(y, Y, y)}

a(z,y)Sp(Tx, Tz, Ty) < max{kSy(z,z,y),
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Thus, all conditions of Theorem 2.13 are satisfied. Hence, there exists u € X
such that Tu = u. Assume that there exist two fixed points u,v € X for T such
that a(u,v) > 1. Hence,

Sp(u,u,v) = Sp(Tu, Tu, Tv) < a(u,v)Sy(Tu, Tu, Tv)

< max{kS,(u,u,v), Sp(u,u,u) ‘2" Sp(v,v,v) 3

Thus, we either have S, (u, u,v) < kSp(u, u,v) which implies that S, (u,u,v) =0
and hence u = v, or 0 = 25, (u, u,v) — Sp(u, u, u) — Sp(v, v, v) which also implies
that v = v as desired. O

Example 3. Let (X,S,) be a partial S-metric space, where X = [0,1] U [2, 3]
and the partial S-metric space S), : X> — [0, +00) is defined by

_ Jlmax{z, y} — 2|, if {z,y,2}N[2,3]#0
Sp(@:9,2) = {]az —y—z|, if {x,y,z} C[0,1].

Define the functions T': X — X and a: X x X — [0,00) as follows Tx =

1 2
Tt 0<a<1,T2=1and To = 2 2 if2 <z <3,

eV, if x>y
a(z,y) =

0, if x<uy.

It is easy to see that T is a—admissible and R,—admissible. Note that, we can
always pick our z, y and z such that max{z,y} > z. Also T is an increasing
function. So, for every > y € X we have:

1
SP(T‘T7T‘T)T?/) S a(xvy)Sp(Tvavay) S §Sp(fﬁ,l‘,y),

if z,y € [0, 1], and

Sp(l‘, l’, l’) + Sp(ya y7 y)
9 )

Sp(T:E7T$7Ty) S Oé(l‘,y)Sp(Tl’,Tl',Ty) S

{z,y} N [2,3] # 0.
One can verify that the function 7" in this example satisfies the conditions
of Theorem 2.15 and the unique fixed point will be 1.

References

[1] N. Mlaiki, A contraction principle in partial S-metric spaces, Universal
Journal of Mathematics and Mathematical Sciences, 5 (2014), 109-119.

[2] N. Mlaiki, A partially a-contractive principle, Advanced Mathematical
Studies, 7 (2014), 121-126.



12

[3]

[10]

[11]

[12]

[13]

[14]

ARSLAN HOJAT ANSARI anp KAMALELDIN ABODAYEH

S. Sedghi, N. Shobe and A. Aliouche, A generalization of fized point theo-
rems in S-metric spaces, Mat. Vesnik, 64 (2012), 258-266.

S. G. Matthews, Partial metric topology, Ann. New York Acad. Sci., 728
(1994), 183-197.

B. Samet, C. Vetro, P. Vetro, Fized point theorems for a — ¢)— contactive
type mappings, Nonlinear Analysis, 75 (2012), 2154-2165.

D. llic, V. Pavlovic, V. Rakcevic, Some new extentions of Banach’s con-
traction principleto partial metric space, Applied Mathematics Letters, 24
(2011), 1326-1330.

T. Abdeljawad, E. Karapinar and K. Tag, Ezistence and uniqueness of a
common fized point on partial metric spaces, Appl. Math. Lett., 24 (2011),
1900-1904.

T. Abdeljawad, E. Karapinar and K. Tas, A generalized contraction prin-
ciple with control functions on partial metric spaces, Journal of Computer
and Mathematics with Applications, 63 (2012), 716-719 .

T. Abdeljawad, Fized points for generalized weakly contractive mappings in
partial metric spaces, Math. Comput. Modelling, 54 (2011), 2923-2927.

S. Oltra and O. Valero, Banach’s fixzed point theorem for partial metric
spaces, Rend. Istit. Mat. Univ. Trieste, 36 (2004), 17-26.

O. Valero, On Banach fixed point theorems for partial metric spaces, Appl.
Gen. Topol., 6 (2005), 229-240.

T. Abdeljawad, Meir-Keeler alpha-contractive fized and common fixed point
theorems, Fized point theory and applications, 19, DOI1:10.1186/1687-1812-
2013-19.

H.P. Masiha, F. Sabetghadam, and N. Shahzad, fized point theorems in
partial metric spaces with an application, Filomat, 27 (2013), 617-624.

W. Shatanawi, A. Pitea, Some coupled fized point theorems in quasi-partial
metric spaces, Fixed point theory and applications, 153 DOI: 10.1186/1687-
1812-2013-153 Published: 2013.

S.K. Malhotra, S. Shukla, R. Sen, A generalization of Banach contraction
principle in ordered cone metric spaces, Journal of Advanced Mathematical
Studies, 5 (2012), 59-67.

Sana Hadj Amor, Tripled coincidence point theorems for weak I"J[-
contractions in ordered partial metric spaces, Journal of Advanced Mathe-
matical Studies, 6 (2013), 01-11.



UPPER CLASS FUNCTIONS ON A CONTROLLED CONTRACTION PRINCIPLE ... 13

[17] K. Abodayeh, A controlled contraction principle in partial S-metric spaces,
Applied Mathematics and Information Sciences, 10 (2016), 1-5.

[18] Z. Kadelburg, H.K. Nashine and S. Radenovia, Coupled fized points in
partial metric spaces, Journal of advanced mathematical studies, 6 (2013),
159-172.

[19] A. H. Ansari, Note on “a-admissible mappings and related fized point the-
orems”, The 2nd Regional Conference on Mathematics and Applications,
PNU, September 2014, 373-376

[20] Arslan Hojat Ansari, Satish Shukla, Some fized point theorems for ordered
F-(F, h)-contraction and subcontractions in 0-f-orbitally complete partial
metric spaces, J. Adv. Math. Stud., 9(2016), 37-53

Accepted: 3.01.2017



