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Abstract

In this paper, we initiate the study of fixed points for interpolative mappings in m-metric spaces. We discuss
three different cases: the sum of “interpolative exponents" is less than, equal to or greater than 1. We support
each of our result by examples in m-metric spaces. In the last section, we obtain our results in p-metric
spaces. Finally we note that our results generalize results of [3], [4] and [5] from ordinary metric to m- and
p-metrics.
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1. Introduction

After the famous fixed point theorem of Banach [2], the fixed point theory has flourished in many dimen-
sions and has played an important role in many fields of mathematics. Following the technique of Banach,
many researchers have proved fixed point results for different type of contractions as well as for different types
of metric structures. Recently, a number of researchers have been working on the technique of establishing
fixed point results for interpolative Kannan type contractions. In this direction, for example, Karapinar [5]
proved a fixed point result for interpolative Kannan type contractions, Gabba et al. [4] proved the result for
the case when the sum of “interpolative exponents" is less than 1 in the interpolative Kannan type contrac-
tions, whereas Errai et al. [3] proved such a result for the case when the sum of “interpolative exponents" is
greater than or equal to 1. All these results have been proved in ordinary metric spaces. In this paper, we
initiate the study of existence of fixed points for interpolative Kannan type contractions over the structure
of m-metric spaces and we proved the fixed points results for different cases of “interpolative exponents".
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The idea of m-metric firstly given by Asadi et al. in [I], which constitutes a generalization of p-metric as
given in the lemma below. For more results in this direction see the [7, 8, @, 10} 11} 12} 13] 14] and references
mentioned therein.

The first section contains some required definitions and basic results related to m-metric spaces and inter-
polative Kannan type contractions. In second section, three different fixed point results for m-metric spaces
under different conditions on “interpolative exponents" are proved. We also support each of our result by
examples in m-metric spaces. In the last section, we obtain our results in p-metric spaces. Although we
get them as corresponding special cases of our results for m-metric spaces yet they are new in themselves.
Finally we note that our results generalize results of [5], [4] and [3] respectively.

Lemma 1.1. [1} Every p-metric is an m-metric but not conversely.

2. Preliminaries

Definition 2.1. [6] A partial metric on a non empty set T is a function p: T x ¥ — RY such that for all
xr1,22,T3 € T

A partial metric space is a pair (Y, p) such that Y is non empty set and p is a partial metric on Y.

Definition 2.2. [1l/ Let Y be a nonempty set. Then m-metric is a function m : T x T — RT satisfying the
following conditions;

mq m(hl,hz) = m(hl, hl) = m(hQ, h2) = h1 = hg

(m1)
(ma) mpyh, < m(hi,ha) where mp,p, := min{m(hy, h1), m(ha, ha)}
(m3) m(h1, h2) = m(ha, h1)

(m4)

my) (m(hi, ha) —mpp,) < (m(ha, hs) — mpng) + (M(h3, ha) — Mpgp,)

for all hy, ho,hg € Y. The pair (T, m) is called m-metric space.

Definition 2.3. [1/ Let (Y, m) be a m-metric space. Then
1. a sequence (hy) in an m-metric space converges to a point h € T iff

lim (m(hn, h) — mhmh) =0

n—o0

2. a sequence (hy) in an m-metric space (T, m) is called m-Cauchy sequence if

lim (m(hy, hj) - mhmhg‘)v
n,j—00
and
lim (Mhn,hj - mhmhj)v

n,j—00
exists (and are finite), where My, n; = max(m(hn, hn), m(hj, hj)).
3. an m-metric space (Y, m) is said to be complete if every m-Cauchy sequence (hy,) in T converges to a
point in Y.
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Lemma 2.4. [1] Assume that hy, — h and g, — g as n — oo in an m-metric space (X, m). Then

nhﬁngo(m(hnj gn) - mhn,gn) = m(h, g) — Mp,g

Lemma 2.5. [1] Let (hy,) be a sequence in an m-metric space (Y, m). If there ezxists v € [0,1) such that
m(hnt1, hn) < rm(hy, hn—1), Vn €N, (1)

then

(A) limy, 0o m(hy, hpt1) =0

(B) limy,—y00 m(hy, hyy) =0

(C) limy 00 Mp; 1, = 0

(D) (hy) is an m-Cauchy sequence.

Proof. Since from Equation we have
m(hnt1, hn) < rm(hp, hn—1),
for all n € N. Thus for any fixed n we have
M1, b)) < rm(bn, hn-1) < r?m(hn—1, ha—2) <, -+, < 7" tm(hy, ho),

thus
m(hn-‘rla hn) < Tnm(hlv ho)

by taking limit n — co, we get
lim m(hp41,hn) = 0.

n—o0

Which completes (A).
By second condition of m-metric, we have

mhn+17h7z S m(hn+17 hn)v
we have
nli)nolo mhn+1uhn = 07
or
lim min(m(hy, hp), m(hpt1, bnt1)) =0,
n—oo
hence

lim m(hy, hy) = 0.

n—oo

It implies that (B) holds. Also, lim;_,o, m(hj, h;) = 0, thus

lim my, p; = lim min(m(hy, hy), m(hy, b)) =0,
n,j—00 n,j—00

It implies that (C) holds.
Similarly for any n,j € N, with n > j we have

n’ljli)noo(Mhn7hj - mhnyhj) = 0

Also by triangular inequality of m-metric

lim (m(hm h]) - mhn,h]‘) =0.

n,j—00

Hence (hy,) is a Cauchy sequence.
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Definition 2.6. [3] Let (Y,d) be a metric space. A self mapping I' : ¥ — Y is said to be an interpolative
Kannan type contraction, if there exist A € [0,1) and o € (0,1) such that

d(Th,Tg) < Ald(h,Th)]*.[d(g,Tg)]"
for all h,g € T with h #Th, g #Tg.

We term « as an interpolative exponent.
The following result by Karapmar is proved in [5].

Theorem 2.7. [5l] Let (Y,d) be a complete metric space and T be an interpolative Kannan type contraction.
Then I' has a unique fized point .

In [4], Gabba et al. defined the following interpolative Kannan type contraction.

Definition 2.8. Let (T,d) be a metric space, a self mapping I' : T — Y is called (\, o, B)-interpolative
Kannan type contraction if there exist A € [0,1) and o, B € (0,1) with o + 8 < 1, such that

d(Th,Tg) < Ald(h,Th)]*[d(g,T'g))’
for all h,g € T with h #T'h, g # T'g.
Moreover, they proved the following fixed point theorem.

Theorem 2.9. [/ Let (Y,d) be a complete metric space such that d(h,g) > 1 for all h,g € T with h # g.
Let T': YT — Y be a (A a, B)-interpolative Kannan type contraction. Then I' has a fixed point.

Errai et al. [3] proved the following fixed point result for interpolative Kannan type contraction for the
case o + > 1 with a, f € (0,1).

Theorem 2.10. [3] Let (T,d) be a complete metric space and I a self mapping on Y such that
d(Th,Tg) < A(d(h,Th))*(d(g,Tg))",

for all h,g € T with h # Th and g # T'g, and where X € (0,1) and o, B € (0,1) such that a + B > 1. If there
exists h € T such that d(h,Th) <1, then T has a fized point in Y.

Note that all above results have been proved in ordinary metric space (T, d). No results on interpolative
Kannan type contraction has been proved in m-metric spaces yet. Let us initiate this study in our next
section.

3. Main results

In this section, we prove some fixed point results for interpolative Kannan type contractions for the first
time. We present three results where sum of interpolative exponents is less than 1, equal to 1 and greater
than 1. We also support our results by suitable examples to validate them. Let us start this section by
defining m-interpolative Kannan type contraction where the sum of interpolative constants is 1 as follows.

Definition 3.1. Let (Y, m) be an m-metric space. We say that the self mapping T : T — T is an m-
interpolative Kannan type contraction, if there exist constants A € [0,1) and « € (0,1) such that

m(Th,Tg) < Alm(h,Th)]* [m(g,Tg)]'
for all hyg € T with h # Th,g # T'g and m(h,Th) # 0,m(g,T'g) # 0.

Theorem 3.2. Let (Y, m) be a complete m-metric space and I : T — Y be an m-interpolative Kannan type
contraction. Then I has a fixed point.



S.H. Khan, A.Raza, Adv. Theory Nonlinear Anal. Appl. 7 (2023), 336347 340

Proof. Let hg € YT, we set a constructive sequence (hy,) by hpt1 = I'(hy,) = I'"(ho) for all positive integers n.
Without loss of generality, we assume that h, # h,4+1 for each nonnegative integer n. Indeed, if there exists
a nonnegative integer ng such that hy, = hpy+1 = L'hy,, then hy,, forms a fixed point.

Now for n = 1, we have

m(ha, h1) = m(Th, Tho) < Alm(h1, Tha)]*.[m(ho, Tho)]' .
This yields
[m(ha, h1)]'~* < Afm(ho, Tho)]'~*

and hence
m(hg, h1) < XY17%m(hg, hy) < Am(ho, hy).

In a similar fashion, we can write
m(hpi1, hn) = M(Thp, Thy 1) < Am(hy, Th)] % [m(hy—1,Thy_1)]t
for any natural number n, and so
(gt ha) < A 0m(h—1, hn) < An(hn_1, ha).

By Lemma [2.5] we get
lim m(hp, hpy1) =0 (2)

n—o0

and so (hy,) is an m-Cauchy sequence. Since (Y, m) is complete so (hy,) converges to, say, h € T with respect
to convergence in m-metric. Also we have

(T Ry, Th) < Am(hy, Thy)|* [m(h, TR)7 = Am(hn, hny1)]% [m(h, Th)]} .
Letting n tend to infinity and using the facts that lim, oo m(hn, hnt1) = 0 and m(h,T'h) < oo, we have

lim m(Thy,,Th) =0.

n—oo

Then by using the condition (mg) of m-metric, we get

lim mrh, I'n = 0.
n—00

Thus we obtain
lim (m(Thy,,Th) — mry,, rn) = 0.

n—o0

This by definition of convergence in m-metric implies that ['h,, converges to I'h w.r.t the m-metric. Again

by () .
m(hn, Thy) = m(hp, hnt)

yields
lim m(hy,Thy) = 0.

n—o0

An application of condition (mg) of m-metric gives

lim (m(Chy, hy) — mra, b,) = 0.

n—0o0

Since h, and ['h,, converge to h and I'h respectively, a use of Lemma provides us with

lim (m(l“hn, hn) — mphmhn) = m(Fh, h) — th’h = O,

n—oo
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or
m(Th, h) = mppp.

Again Th,, = hy,y1 converges to h w.r.t m-metric gives by Lemma [2.4] that

= li_)m (m(hn, th) — mhmphn) = m(h, h) — mhIh.

That is to say
m(h, h) = mhIh.

Similarly, from

0= lim (m(hpn,Thyp) —mp, rh,) = li_>m (m(Thp-1,Thy) — mp, rh,) = m(Th,Th) —my 1,

n—oo
we get
m(Th,Th) = mp .
Consequently,
m(Th,Th) = m(h,I'h) = m(h, h) = mprp.
thus by condition (m;) of m-metric, we have h = I'h, that is h is the fixed point of T'. O

In order to validate our above result, we now present the following example.

Example 3.3. Let T = [1/4,00) and the mapping m : T x T — Rt be defined as follows.

_Jh ih=g
m(h’g)_{ h+g; h#g.

Also define a self mapping I' : T — T as follows.

_ 2 : he [1/4,4),
””—{ /4 ; hedo0).

Note that 2 is the fized point of I
We first prove that (T, m) is an m-melric space.
Since the conditions (m1), (m2) and (m3) of m-metric follow trivially from definition of m-metric, it suffices
to establish (my). For this, we have to consider the following possibilities. Let h,g,z € T.
If h < g <z, then

z=m(h,z) = mpz < (m(h; g) = mng) + (m(g, 2) —mgz) = g+ 2.
Ifh<g,z<gandh < z, then
z =m(h,z) = mpz < (m(h,g) —mpg) + (m(g, 2) —my.z) = 2g.
Ifh<g, z<g and h > z, then
h=m(h, z) = mp. < (m(h,g) = mng) + (m(g, 2) —mgz) = 2g.

Similarly, we can explore all other possibilities for h,g,z € T and establish (my4) thereby proving (T, m)
an m-metric space.

Now we discuss following three cases to prove that T' is m-interpolative Kannan type contraction of
Theorem foraa=1/2 and A = 8/9.
Case 1. If h,g € [1/4,4), then we have m(Th,T'g) = m(2,2) = 2 and for h # 2 and g # 2, we have

Am(h, Th)?m(g,Tg)"/? = A(h +2)"?(g +2)/* > (9/4)\ = 2
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Case 2. If h € [1/4,4) and g € [4,00), then m(Th,T'g) = m(2,1/4) = 9/4 = 2.25, and for h # 2, we have
Am(h, Th)Y2im(g, Tg) /2 = A(h + 2)Y2(g + 1/4)12 > (8/9)(9/4)/2(17/4)/2 = 2.7
Case 3. If h,g € [4,0), then
m(Ch,Tg) =m(1/4,1/4) = 1/4

Thus
Am(h, Th)Y?m(g,Tg)"/? = A(h + 1/4)/2(g + 1/4)Y/? > (8/9)(17/4) = 3.7

Hence in all the cases, I' is an m-interpolative Kannan type contraction, so by Theorem I' has a fized
point and it actually is 2.

The above example shows that I' has one fixed point, whereas the next example will show that I' may
have more than one(actually infinite many) fixed points.

Example 3.4. Let T = [0,00) and the mapping m : T x T — RT be defined as follows

m(h’ag) = ‘h_g|+a

where “a” is any non-negative real number. Also define a self mapping I' : T — Y as follows.

1 ;hel0,1/2),
Th={ h ;he1/2,200),
1/h k€ [200,00).

Note that T' has infinite fived points when h € [1/2,200). We first prove that (T, m) is an m-metric space.
Since the conditions (m1), (m2) and (m3) of m-metric follow trivially from definition of m-metric, it suffices
to establish (my4). For any h,g,z € T we have

m(h, z) —mp, = |h — z| + a — min(a, a)

m(h,z) —mp,=|h—z| <[|[h—g|+a —a+]g—z|+a]—a.

Hence
m(h7 Z) - mh,z S (m(hag) - mh,g) + (m(ga Z) - mg,z)

thereby proving (T, m) an m-metric space.

Now we discuss following three cases to prove that I' is m-interpolative Kannan type coniraction of
Theorem for a =1/2 and A = 3/4.
Case 1. If h,g € [0,1/2), then we have m(T'h,T'g) = m(1,1) = a and

Am(h,Th)!?m(g,Tg)""* = A(|h = 1|+ a)'?(lg — 1| + a)'/* = (3/4)(a +1/2)

Also 3/4(a+1/2) > a, for all a € [0,3/2], thus the required interpolative condition holds for all a € [0, 3/2].
Case 2. If h € [0,1/2) and g € [200, 00), then m(T'h,T'g) = m(1,1/g9) =1 —1/g|+a <1+ a, and

Am(h,Th)*m(g,Tg)"* = A(|h — 1| + a)"/2(lg — 1/g| + a)'/?

> (3/4)(1/2 4 a)*/2(200 — 1/200 + a)*/2.
Also the relation holds when

(3/4)(1/2 + a)*/?(200 — 1/200 + a)'/? > 1 +a
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it gives 0 < a < 253.706, hence the required interpolative condition holds for all a € [0,253.706].
Case 3. If h,g € [200,00), then

m(Th,Tg) =m(1/h,1/g) =|1/h—1/g| + a < 1/200 + a.
Thus
Am(h, Th)Y2m(g,Tg)"? = 3/4(|h — 1/h| + a)(|lg — 1/g| + a)/? > (3/4)(200 — 1/200 + a).

Thus (3/4)(200—1/200+a) > 1/200+a when 0 < a < 599.965. So the required interpolative condition holds
for all a € [0,599.965].

Hence from all the above three cases we conclude that the interpolative condition of Definition hold when
a € [0,3/2]. Thus for such values of a in all the cases, I' is an m-interpolative Kannan type contraction, so
by Theorem [ have fixed points and its actually are all the points in interval [1/2,200).

For our second theorem, we need to define the following m-interpolative Kannan type contraction where
the sum of interpolative constants is assumed to be less than 1.

Definition 3.5. Let (Y, m) be an m-metric space. A self mapping I' : T — Y is called (N, o, 5)-m-
interpolative Kannan type contraction if there exist A € [0,1) and o, B € (0,1) with a + § < 1 such that

m(Th,Tg) < A[m(h,Th)]*[m(g,T'g)]”
for all h,g € T with h # Th,g # I'g and m(h,Th) > 1,m(g,T'g) # 0.

Theorem 3.6. Let (Y,m) be a complete m-metric space and I' : T — Y be a (N, «, 5)-m-interpolative
Kannan type contraction. Then I' has a fized point.

Proof. Starting from hy € Y, construct a sequence (hy) for all n € N by hyp41 = ['hy,. As in the previous
theorem, without any loss of generality, we assume h,, # h,41 for each non negative integer n.
Next,
m(hnuhn+1) = m(rhn—larhn)
Am(hp—1, Thyu—1)]%[m(hn, Thy)]P.

A

Hence
m(hny hn-{—l) < )\[m(hn—h hn)]a[m(hna hn—&—l)]ﬂ
A

{m(hna hn—Q—l)]liﬁ < )\[m(hn—la hn)]a < [m(hn—la hn)]liﬁ
because aw < 1 — 3 and m(hy,—1, hy) > 1. Thus

m(hn’ hn—i—l) < Al/(l_ﬂ)m(hn—la hn) < Am(hn—la hn)

The rest of the proof follows the similar procedure as in Theorem [3.2] To avoid the repetition, we leave it
for the interested reader to dig out the details. O

In order to validate our above result, we give the following example.
Example 3.7. Let Y = [2.7,00) and m-metric on Y be defined as follows (as in the previous Example)

_Jh 5 h=y,
mino) =L b, T,

Define a self mapping I : T — Y as follows

(3 :hel27,2
Fh_{ h ; he(27,00).
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We discuss the following four case to confirm that T' s (7/8,1/2,1/4)-m-interpolative contraction used in
Theorem [3.6] If h,g € [2.7,27], then m(h,T'g) = 3 and for h # 3, g # 3, we have

Am(h, Th)Y2m(g, Tg)'/* = X(h 4 3)/%(g + 3)1/* > 3.688\ = 3.227

Consequently, I satisfies all the required interpolative conditions of Theorem so h =3 and h € (27,00)
are the fizved points of I.

Finally, we deal with the condition when the sum of interpolative exponents exceeds unity.

Theorem 3.8. Let (Y, m) be a m-complete metric space and T' : T — Y be a self mapping such that
m(Th,Lg) < Afm(h, Th)]*.[m(g,Tg)]”

for all h,g € T with h # Th,g # I'g,m(h,Th) # 0,m(g,T'g) # 0,\ € (0,1) and o, B € (0,1) such that
a+ B > 1. If there exist hg € T such that m(hg,Tho) < 1. Then I" has a fixed point.

Proof. As usual, set h, 11 = hy, for all non negative integers n with h, # T'h,, for all n € N. Then

m(hl,hg) = m(Fho,Phl)
< Am(ho,Tho)]®.[m(h1,Thy)]?

implies

[m(ha, ha)]'=F < Alm(ho, h1)]*.

Thus
m(hy, ha) < XY [m(hg, hy)]*/ A < A,

because o/(1 — 3) > 1 and m(ho, h1) < 1.

Next,
m(ha, ha) < Mm(hi, he))*(m(he, h3))?
gives
m(ha, ha)' =% < X(m(hi, ha))®
and so
m(ha, hs) < XY= (m(hy, hy))®/ 15 < A/ (1=),
In effect,

m(hg, hg) < )\2.

By using mathematical induction and interpolative condition, the following relation holds for all natural
numbers n.
m(hp, hpt1) < A

This means
lim m(hy, hpt1) = 0.

n—oo

Also by the condition (msz) of m-metric, we have

mhnyhn+1 S m(h’n7 hn+1)

giving

=0.

P UL
Since

m(Thn1,Thn_1) = m(hn, hn)
Alm(hp—1, Thyp—1)]* [m(hn—-1, Thy-1)]”

IN
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therefore
m(rhn—la th—l) < [m(hn—b hn)]a-[m(hn—la hn)]ﬁ

m(Chy—1,Thp_1) < Nm(hp_1, hn)]H7.

Since a4+ > 1 and «, 8 € (0,1), the sum of o and § is not greater than two. So we have

m m(fn, hy) < A lim A~ DEF5) — g,
n—00 n—00
That is,
lim m(hy, hy,) = 0. (3)

n—oo

Equivalently,

nh_}rrgo m(hn+1, hn+1) =0.

Hence, we have
lim min(m(hy, hpn), m(hpt1, bnt1)) = 71131;@ My hnyy = 0-

n—o00
And
n7}ér_r>loo<m(hna hn)7 m(hmv hm)) - n,rlrlLrgoo Mhy b, = 0. (4)

Thus by using the property (my4) of m-metric together with the expressions and (), we get

lim (m(hn, hj) —mp, n,) = 0.

n,j—00o
Likewise,
im My, p; = lim max(m(hy, hy), m(hj, h;)) =0
n,J—»00 n,Jj—00
allows
lim (Mp,, n; —m(hn,hj)) = 0.
n,j—00

Hence (hy,) is an m-Cauchy sequence in Y. Since (T, m) is complete, so (hy) converges to a point, say h, in
T with respect to the convergence in m-metric.
Also we have
m(Chy, Th) < Nm(hn, hnit)]®.[m(h,Th)]?

Since m(hp, hpy1) < A™ and m(h,Th) € [0,00) and 8 € (0,1) so m(h,T'h) is finite, thus we have

lim m(Chy,,Th) < lim A" [m(h,Th)]? = 0.

n—oo n—oo

This also shows lim, o mrp, rn = 0 and, in turn, we can write

lim (m(th, Fh) — mphmph) =0.
n—oo
Thus by definition of convergence in m-metric 'k, converges to I'h w.r.t m-metric.
Moreover,

lim (m(hn, Thn) —mp,, rn,) = 0.

Since h,, and T'h, converges to h and I'h, so by using Lemma [2.4] we get

0= lim (m(hn,Thyp) — mp, rh,) = m(h,T'h) —myp rp

n—o0

or
m(h,Th) = mprp.
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Similarly, we have m(h, h) = my, rp and m(I'h,I'h) = myp, pp. Thus
m(T'h,Th) = m(h,T'h) = m(h, h) = myprp.
Finally, by the condition (m;) of m-metric, we have
m(h,Th) = m(h, h) = m(Th,Th) <= h = Th.
Hence h is the fixed point of T'. O

In order to validate our above result, we give the following example.
Example 3.9. Let T = [1/2,2] and m-metric on T is defined as follows

_Jhoh=y,
m(h’g)_{h+g h#g.

Also a self mapping T': T — Y on Y is defined as follows

[ h oshell/2,1)
Fh_{l/h hel,2],

Now we prove that T' satisfies the interpolative condition used in Theorem for a =1/2.8 = 3/4 and
A =98/101.
If h,g € [1,2] then we have m(T'h,T'g) =1/h+1/9 <2 and for h # 1,9 # 1 we have

Am(h, TR)Y?m(g,Tg)>* = X(h 4+ 1/h)Y?(g + 1/9)** > X(2)/2(2)3/* > 2.
Hence T satisfies the required interpolative condition, so by Theorem[3.8, T have infinite fized points for all
he[1/2,1].

3.1. Interpolative results for p-metric spaces

In this section, we discuss interpolative results in the setting of p-metric spaces. By Lemma [I.1] every
p-metric is m-metric so our results for p-metric will be the special cases of our corresponding m-metric. Here
also, we discusses all the three cases: the sum of the interpolative exponents equal to 1, less than 1 and
greater than 1.

Corollary 3.10. Let (Y,p) be a p-metric space and T' : T — Y be a self mapping. If there exist constants
A€ [0,1) and o € (0,1) such that

p(Th,Tg) < Alp(h,Th)]*.[p(g,Tg)]"~*
for all h,g € Y with h # Th,g # I'g and p(h,T'h) # 0, p(g,T'g) # 0, then I" has a fixed point.
Proof. Since by Lemma [I.1], every p-metric is an m-metric, the result follows from Theorem [3.2] O

Using the similar argument as in the proof of the above Theorem, we can prove the following results by
Theorem [3.6| and Theorem [3.8 respectively.

Corollary 3.11. Let (T, p) be a complete p-metric space and T' : T — T be a a self mapping. If there exist
A€ 0,1) and o, B € (0,1) with a4+ 8 < 1 such that

p(Th,Tg) < A[p(h,Th)]*[p(g,T'g)]”
for all h,g € Y with h # Th,g # T'g and p(h,T'h) > 1, p(g,T'g) # 0, then I" has a fixed point.
Corollary 3.12. Let (T,p) be a complete p-metric space and T': T — Y be a self mapping such that
p(Th,Tg) < Alp(h,Th)]*.[p(g,Tg)]’

for all hyg € Y with h # Th,g # T'g,p(h,Th) # 0,p(g,Tg) # 0,\ € (0,1) and o, B € (0,1) such that
a+ > 1. If there exist hg € X such that p(ho,Tho) <1, then T' has a fized point.

Remark 3.13. Since every ordinary metric d is a p-metric, our Theorems|3.101|3.11| and|5.12 generalize the
corresponding results of [3, [4l] and [3] respectively.
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