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Fixed Point Results in Partially Ordered
Ultrametric Space via p-adic Distance

Balaanandhan Radhakrishnan and Uma Jayaraman*

Abstract—In this paper, using the rational contraction we
prove certain fixed-point theorems (FPTs) via p-adic distance
over partially ordered ultrametric spaces. Further, these results
are explored with suitable examples.
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I. INTRODUCTION

ixed-point theory plays one of the key roles in the
Fadvancement of functional analysis. The research in
fixed point theory was initiated by Poincare in the 19th
century. Fixed point theory and its applications are an
emerging field of research as they have applications in
solving a growing number of nonlinear problems. A famous
principle known as the Banach contraction principle was
introduced by Banach [4] in 1922 and played a major role
in obtaining the sufficient conditions for the existence of
fixed points and further proving its uniqueness in various
algebraic spaces. The author of [4] demonstrated that
every contraction mapping has a unique fixed point in
complete metric spaces. Several fascinating extensions
and generalizations have been obtained for the Banach
contraction principle.

A new contractive principle known as rational contraction,
was developed by Dass and Gupta [7] in 1975 for the
existence of fixed points which was stated as follows: Let
(x,d) be a complete metric space and T is a self map on x
such that there exists g, > 0 with o + 9 < 1 satisfy

d(x, Ta)(1+ d(y, Ty))
1+d(z,y)

for all z,y € x, then T has a fixed point.

d(Tz, Ty) <o +dd(z,y),

Further, in 1997, Jaggi [12] introduced a new rational type
contractive condition which also helped to demonstrate the
uniqueness of fixed points in metric spaces and the theorem
is stated as follows:

Suppose T is a continuous self-map defined on a complete
metric space (x,d). Let T satisfies the following contractive
condition:

d(z, Tx)d(y, Ty)
d(z,y)
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d(Tz, Ty) <o +dd(z,y),

for all z,y € x, for some g, € [0,1) and ¢ + ¥ < 1, then
T has a unique fixed point in x.

The existence of fixed points for self-mappings defined
over partially ordered sets was initially discussed by Ran
and Reurings [27]]. Further, they gave some applications
for matrix equations. Thereafter, the results of [27] were
generalized to partially ordered sets [28]. Some related
results about partially ordered sets can be found in [1]] and
the references therein.

Later, Cabrera [[6] proved the results of Dass and Gupta
over partially ordered metric spaces. The same results have
been presented by Poom Kumam [19] through rational
contractions in ordered metric spaces. Harjani et al., [10]
proved a fixed point theorem in partially ordered metric
spaces, meeting a rational type contractive condition
attributed to Jaggi [12].

The concept of weakly increasing property on maps was
investigated by Nashine and Samet [17]. In 1996, Junck
[13] generalized the notion of weakly commuting maps by
introducing the concept of compatible maps. In 1998, Pant
[L8] initiated the notion of reciprocally continuous maps and
obtained some fixed point results. This idea has been well
utilized in checking the compatibility between the mappings.

In 1897, German mathematician Hensel [11] introduced
the concept of p-adic numbers. The number theory involves
significant use of p-adic numbers. The completion of the
field @ of rational numbers concerning a p-adic valuation
| - |p is called the field of p-adic numbers denoted by Q.

Further, the concept of ultrametric spaces was introduced
by Van Rooij [26] in 1978. Using generalized contractive
mappings, Gajic [8] proved some fixed point theorems in
a spherically complete ultrametric spaces. Rao et al., [25]
discussed some coincidence point theorems for three and four
self-maps using generalized contractive conditions. Some
fixed point theorems in ultrametric spaces have been in-
vestigated by Kirk and Shahzad [14]. There are numerous
studies on this topic have been conducted including [J5],
(O], [L6l, [20], [21], [22], [29]. In the year 2017, Hamid
Mamghaderi et al., [15] proved some fixed point theorems in
partially ordered ultrametric and non-Archimedean normed
spaces which he considered single-valued and strongly con-
tractive mappings. Also, Ramesh Kumar and Pitchaimani
[23], [24] analyzed some set-valued contractions and Presic¢-
Reich types of mappings in ultrametric spaces.

Motivated by the above results, in this paper, we investigate
the various fixed point results in ultrametric spaces using
p-adic distance under rational-type contractive conditions.

Volume 53, Issue 3: September 2023



TAENG International Journal of Applied Mathematics, 53:3, [JAM 53 3 01

II. PRELIMINARIES

Definition 2.1. [2] Consider a fixed prime number p. Also,
let c € R, where 0 < ¢ < 1 and ¢ will be fixed. If s is any
rational number other than zero, we can write 3¢ in the form
— a
x=Dp 67
where o € Z, a,b € Z and p { a,p 1 b. Clearly, « may be
positive, negative or zero depending on X. We now define

|>|p = ¢* and [0], =0,

it follows immediately from the definition that, |»|, > 0
and equals O if and only if » = 0.

Example 2.1. [2]] Take s» = %. Suppose if we want to find
its 2-adic absolute value (where p=2), first, we write ¢ in
the following form

19 19
= =923 x 2
¥ sxar o
which implies that ||y = 23 = 8.
Then, what about its 19-adic absolute value? It will simply
be | |19 = {5 because

1 1
»x =19 x 516 thus TR
Also, it is trivial that the p-adic absolute value of a rational
number when p divides neither the numerator nor the
denominator is 1, since pO =1.

|5]19 =

Definition 2.2. [26] A non-Archimedean metric known as an
ultrametric is a function d,, : X* — R such that
(7) dp(s2,y) >0 and dy,(sr,y) =0 iff 2=y,
(i) dp(%’ y) = dP(Y7 ),
(111) dp(5e,y) 2 max {dp(5,2),dy(2,y)}
(stronger triangle inequality),

for all s,y,z € X. The p-adic valuation |.|, induces
the above metric d, and so it can be defined by

dp(32,y) = |32 = ylp.

Definition 2.3. [[15] Let X be a non-void set. A partially or-
dered relation < over X is a relation satisfying the following
conditions:
(7) for all
(it) for all
x=yand y =< x imply »x =y,

w€X, »x =, (Reflexive)
n,y € X,

(anti-symmetry)

(7it) for all s,y,z€X,5c <y and y < z

imply » < z. (transitivity)

Then, the pair (X, <) is called a partially ordered set. If
(X, X) is a partially ordered set, then » and y are called
comparable elements of X if either »» <y ory =< s.

Partial ordered sets have been extensively studied by
Ran and Reurings [27]. Here we introduce the concept of
partially ordered ultrametric spaces as follows.

Definition 2.4. Let (X, d,, <) is said to be partially ordered

ultrametric spaces, if d,, is defined over the partially ordered
set (X, <).

Definition 2.5. Let (X,d,) be a complete ultrametric
spaces, then the triple (X,d,, <) is said to be partially
ordered complete ultrametric spaces.

Definition 2.6. Let (X,d,, <) be an ultrametric space.
Assume that X is regular if and only if there is a non-
decreasing sequence {sz,} in X such that

lim 2, = s,
n—oo

then s, =< s, for all n € N.
Definition 2.7. Let (X, dp,, =) be an ultrametric spaces and
T,R: X — X be the mappings such that TX C RX. Then
T is called weakly increasing with respect to R if and only
if

Tr=<Ty, VxeX, yeR (Tx).

Definition 2.8. Let R, T be the self maps on X with an
ultrametric d,, then the pair {R,T} is called reciprocally
continuous if and only if

lim RTs, =Rz

n—oo

and lim TRz, = Tz,

n— oo

for every sequence {7} in X satisfying

lim R, =2z = lim T, for some z € X.

n—oQ n—roo
Definition 2.9. Let R, T be the self maps on X with an ultra-
metric d,.Then, the pair {R,T} is called weakly reciprocally
continuous if and only if
lim RTz, =Rz,

n—oo

for every sequence {s,} € X satisfying

lim Rs, =2z = lim Tz, for some z € X.

n— oo n—oo

Definition 2.10. Let R, T be the self maps on X with metric
d,. Then the ultrametric spaces (X, dp) is called compatible
if and only if

lim d,(R(T (3¢,)), T(R(3,))) = 0,

n— oo

whenever a sequence {,} in X such that

lim Rs, = lim Taz, = 2,
n—oo n— o0

where z € X.

Example 2.2. Let X = [0,1] and d, be the ultrametric on
X. The mappings A,S : X — X defined by

3x—2, if »x€][0,1],
S() =
0, otherwise
72, if »xe|0,1],
A(x) =

0, otherwise.

Now, consider the sequence {>,,} = {1 — 2} in X. Then
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n— 00 n— 00 n

1\ 2
lim A, = lim <1—> =1

n—roo n—oo

1= lim Ss, = lim 3(1—1>—2
n

lim AS», = lim /—\(3 <1 — 1) — 2)
n—oo n—oo n
) 3 . 3.2
= Al =l 00
~1.
Similarly,
lim SAs, = lim S(1— 2)° = lim 3(1- 2)> —2=1.
n—oo n—oo n n—o00 n

Therefore, the pair (A,S) is compatible.

Inspired by the notions of rational type contraction, we
introduce a new p-adic rational type contractive condition
and prove some fixed point theorems in partially ordered
ultrametric spaces.

ITII. MAIN RESULTS

In this section, we use our new p-adic rational type
contractive condition and prove some fixed point results
which has been discussed by Poom Kumam et al. [19] for
the classical case.
Theorem 3.1. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with
1 dp(Rse, Tse)dp(Ry, Ty)

1
+ 7dP(R%7 Ry)a

dp(Tse, Ty) =
(T4 TY) = ™ (R, Ry) B

where o,9 € [0,1) with o + 9 < 1 and assume that

(i) the pair (R, T) is both weakly reciprocally continuous

and commuting,

(i) X is regular and T is weakly increasing with R.
Then there exist a coincidence point u € X of T and R such
that Ru = Tu.

Proof: Let s be an arbitrary point in X. Since TX C
RX, we construct a sequence {s,} in X by

2
As 1 € R™(Tsq) and 23 € R7Y(T ), from definition
2.7, we obtain
Rty = Tawg =X Ty = Rorg < Tiaeg = Rorg < Tz = Rogy.
Continuing this process indefinitely, we get

Ry < Rz X Rsrz 2 .. 2 Rst—1 R Ryt S Rogpyr -+

Tsn_1 = Rog,.

Now, to prove that R(»z,) is a Cauchy sequence. Since
R(5t1) > R(5%), using ,we have
dp(Rse1, Rore) = dp(T 39, To1)
1 dp(Raeg, Taeg)dy(Roer, Taey)
= | dy(Ro, Roz1 )

1
—+ mdp(R%(h R%l),

d;,,(R%l , R%Q)

1 1
(1 - m)dp(R%h R%g) j 7dp(R%o, R%l)

lo|
9—1 1
=5 dp(Roea, Rozz) = md,,(r%, Rse1)

dy(Rse1, Rore) < | | dp(Rseg, Rsy).

o(1-19)

1 1
j mdp(R%l, R%Q) —+ ﬂdp(R%(), R%l)
0

__0
Where k = o(1=0) <1,

= d,(Roey, Rsrn) = |k| dp(Rseg, Rory). 3)
For n > 0, As R(>6,41) > R(5¢,), using(l), we have

dp(Rotnt1, Rotng2) = dp(T ey, Totny1)
1 dy(Roen, To) dp(Rogni1, Totny1)
~ W dp(Roen, Rt 41)

1
+ mdp(R%n, Rspt1),

i dp(R%na R%n—i-l) dp(R%7z+1a R%n+2)

=<
— |9 dp(Roen, Rotry1)
1
+ mdp(R%na R%n+1)a
1
dp(R%n+1; R%n+2) j mdp(R%n-&-la R%n+2)
1
+ mdp(R%n; R%n+1)a

0
dp(R%n+la R%n-i-?) j |Q(

17719)|clp(R%mR%n_,_1).

dp(Rotp 11, Rotni2) = |K|" T dy (Ragg, Roey ), “4)
: _ 9
Wlth R = m
Now, let s, € X, then using @), we get
dp(Roepn, Rotpy1) = 6" dp(Rseo, Roy), 5)

this implies that,

dp(Ro, Rot41) = 0 as n — oo

since 0 < Kk = < 1.

o(1-19)

Therefore, the sequence {Rsz,} is Cauchy. Further, since X
is complete, there exists a »r € X such that

(6)

nh_)rr;o T(5n) = nh_)rrgo R(s¢,) = s

Also, by commutativity of T and R, we have
R(Rsp+1) = R(Ts2,) = T(Rsey),

this implies that R™Y(T(Rs¢,)) = Rogyy1.
Since T is weakly increasing with R, we can write

R(Rsp+2) = T(Rsu11) = T(Rse,) = R(Roep41).  (7)

So that, R(R5¢,) is non decreasing. Since R and T are weakly
reciprocally continuous,

lim R(Ts,-1) = lim R(Rsx,) =

n—oQ n—oQ

Rz,

hence by the regularity of X, we obtain that

R(Rs¢,) = Rse. ()

i.e., R(Rsz,) and Rsc are comparable.
Now, by using the triangle inequality and using equation (T)),
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we have

dp(Rse, T3c) < m {dp(R% R(R%n+1)),dp(R(R%n+1),T%)}
=< max{dp(RJ«t, R(R%7L+1)),dp(R(T%n),T%)}
< ma x{dp(R%,R(R%n+1))7dp(T(R%n),T%)}
< maxq dp(Rs, R(Rstn41)),
idp(R(R%n),T(R%n))dp(R%, Tx)
9] dp(R(Rsen ), R32)
+ ﬁdp(R(R%n), R%)}.

o
On taking limit as n — oo, and using equation (§)), we get

dp(Rae, Tac) = 0,

so that Rz = T . As a result, we have demonstrated that R
and T have a coincidence point. ]
Theorem 3.2. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with

1 dp(Rse, Ts)d,(Ry, Ty) 1

dp(To, T —
P14 TY) = = (Roes Ry) B

€))
where o,9 € [0,1) with o + 9 < 1 and presume that
(1) T is weakly increasing with R,
(i) the pair (T,R) is compatible and reciprocally contin-
uous.
Then there exist a coincidence point >r € X of T and R such
that Rz = T
Proof: Proceeding in a similar way of the above Theo-
rem 3.1, there exist a sequence {s¢,} such that
lim R(5z,) = hj%o T(5¢,) = .

n—oo

(10)

We now prove that, s is the coincidence point of R and T.
Since {T,R} is compatible and reciprocally continuous, we
have

lim d,(R(T(50)), T(R(30))) =0, (11)
R(>) = lim RTse,, T(%)= lim TRsg,, (12)
n—oo n—oo
whenever,
lim R(s¢,) = lim T(3¢,) = . (13)
n— o0 n— oo
Further, using equation (I2) in (TI)), we get,
dp(Ts,Ra) =0, so that T = Roe. [ |

As a consequence of Theorems 3.1 and 3.2, we have the
following.
Theorem 3.3. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T : X — X be a non decreasing

mapping satisfying
1 dy(se, To)dy(y, Ty) n id

[0] dp(>,y) le]

d (TJ{ Ty) p(%v y)a

(14)
where 0,9 € [0,1) such that 9 + ¢ < 1 and presume that

1) T =2T(Txn),VxeX,
(ii) either T is continuous or X is regular.

d, (R, Ry),

Then T has a fixed point.
Proof: In equation of Theorem 3.1, taking R to be
an identity mapping on X, we get the proof of the theorem.
|
Property (A): If R(»z,) is a non decreasing sequence in
X such that lim R(3z,) = s, then R(sz,) is comparable to

n— o0
R, for all n € N.

Theorem 3.4. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with

1 dy(Rse, Tse)dy(Ry, Ty) n 1

dp( T, T
P4 ) = 1™ (R, Ry) o

d, (R, Ry),
(15)

where o,9 € [0,1) such that o + ¢ < 1 and presume that
(1) s is regular and T is weakly increasing with R,
(ii) the pair (T,R) is both commuting and weakly recip-
rocally continuous,
(iii) R satisfies the property (A).
Then T,R have a common fixed point.

Proof: Proceeding in a similar way as discussed in
Theorem 3.1, one can construct a non decreasing sequence
{R5,} such that nl;rlgo Rypi1 = nhn;o T, = 2 and
T(3¢) = R(»).

Since R(3¢,) and R(5¢) are comparable, by using equation
(13), we have
dp(Roe, Rotyy1) = dp(T e, Tazy)

L dp(Roe, To2)dp (Rotn, Toen) | 1, d, (Rox, Rozy,).

| dp(Re, Ron) lo |
Now, taking the limit as n — oo, one can get
» = Rse = Tsx. Hence the proof. ]

Theorem 3.5. Let (X, <, d),) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with
1 dy(Rs, Ta)d,(Ry, Ty) 1
dy(Ts, Ty) < — -2 L —d, (R, Ry)
: ] dp (R, Ry) o] "
(16)

where o, ¥ € [0,1) such that o + ¢ < 1 and presume that
(1) T is weakly increasing with R,
(ii) the pair (T,R) is compatible and reciprocally contin-
uous,
(iii) R satisfies the property (A).

Then T and R have a common fixed point.

Proof: Proof is similar by the way of Theorems 3.2 and
3.4. [ |
Remarks 3.1. The above theorems cannot be proved when
o or ¥ is equal to zero.

Theorem 3.6. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with

1 (1 +dy(Rse, T3))dy(Ry, Ty)

[9] 1 + d,(Rse, Ry)

dp(Rae, Ry),

dp (T3, Ty) =

| % a7

where o,9 € [0,1) with o+ ¢ < 1 and presume that
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(i) the pair (R, T) is both weakly reciprocally continuous
and commuting,
(i) X is regular and T is weakly increasing with R.

Then there exist a coincidence point u € X of T and R
such that Ru = Tu.

Theorem 3.7. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with

1 (1+dy(Rsx, T))dy(Ry, Ty)

dp(T, Ty) < —
P( x, y)—| | 1—|—dp(R%,Ry>

dp (R, Ry),

| K (18)

where o,9 € [0,1) with o+ ¢ < 1 and presume that
(1) T is weakly increasing with R,
(ii) the pair (T,R) is compatible and reciprocally contin-
uous.
Then there exist a coincidence point > € X of T and R
such that Ry = T .

Theorem 3.8. Let (X, <, d,) be a partially ordered complete
ultrametric spaces. Let T,R : X — X be the two functions
with

1 (L 4dp(Rse, T5))dp(Ry, Ty)

9] d (R3¢, Ry)

dp(R3e, Ry),

dp(Tse, Ty) <

| K (1)

where p,0 € [0,1) such that p + ¢ < 1 and presume that

(1) s is regular and T is weakly increasing with R,
(ii) the pair (T,R) is both commuting and weakly recip-
rocally continuous,

(iii) R satisfies the property (A).
Then T,R have a common fixed point.
Theorem 3.9. Let (X, <, d,) be a partially ordered complete
ultrametric space. Let T,R : X — X be the two functions
with

dp(Tox, Ty) X —
p(T6TY) 2 4 A

dp(Rae, Ry),

| K (20)

where o, ¥ € [0,1) such that o + ¢ < 1 and presume that
(i) T is weakly increasing with R,
(i) the pair (T,R) is compatible and reciprocally contin-
uous,
(iii) R satisfies the property (A).
Then T and R have a common fixed point.

Example 3.1. Let X be a partially ordered ultrametric space
and T, R be the self maps on X defined by

1 1
T%:g+§ and R%:Q%—z

with the distance function d,, defined in equation , then
T and R have a common fixed point.

Solution: From the Definition 2.1, of T and Rz, we get

dp(Tse, Ty) = §le —ylp.  dp(Rae, Tae) = 3|c — 1|,

dp(Ry, Ty) = 3ly — 4lp»  dp(Ro,Ry) =2]5c —yl,
consider the values of ¢ and o lies between 0 and 1, with
Y+ 0 <1
Let 5 and y be fixed such that » = %, y = and using
the inequality we obtain the following results:
In table,

1 dy(Rse, Ta)dy(Ry, Ty) 1

R=— —d, (R3¢, Ry)
9| dp (R, Ry) o] 7
Table I: p-adic calculation of of the Theorem 3.5
p-adic o 9 dp(T, Ty) R
0.1 0.8 90
0.2 0.7 96.42857143
0.3 0.6 110
0.4 0.5 130.5
2-adic 0.5 0.4 4 162
0.6 0.3 215
0.7 0.2 321.4285714
0.8 0.1 641.25
0.1 0.8 30.13888889
0.2 0.7 15.15873016
0.3 0.6 10.18518519
0.4 0.5 7.722222222
3-adic 0.5 0.4 3 6.277777778
0.6 0.3 5.37037037
0.7 0.2 4.841269841
0.8 0.1 4.861111111
0.1 0.8 11.25
0.2 0.7 6.428571429
5-adic 0.3 0.6 5
7-adic 0.4 0.5 4.5
11-adic 0.5 0.4 1 4.5
13-adic 0.6 0.3 5
0.7 0.2 6.428571429
0.8 0.1 11.25
2
o %
ceeiene Gx E
X
15 *
k4
1 Fx=0.25 *..~*
x Gx=0.25 x*
I~ x=0.25 X
[
P2
05 ** 0_0—0"0"0—0 < 1
4.;’5:_0—0'9‘9'
b Y pi
0 *
K
.4
x
05 ‘ ‘ ‘ ‘
0 02 0.4 06 0.8 1

X-axis

Figure 1: Existence of common fixed point.

From the above table, we obtain the common fixed point as
R(3) = T(3) =1, which is clearly shown in figure 1.
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Example 3.2. Let X be a partially ordered ultrametric spaces

and T, R be the self maps on X defined by
Tx=x"+2 and Rx=2:"+1

with the distance function d,, defined in equation , then
T,R have a point of coincidence .
Solution: From the Definition 2.1, of T and Rz, we get

dp(Toe, Ty) =3¢ —y°

pr dp(Roe, Tsr) = |23 — 1,

dp(Ry, Ty) = |y* = 1]p, dp(Rse,Ry) = 2[5 —y?,.
Consider the values of ¢ and o lies between 0 and 1, with
Y40 <1
Let sc and y be fixed such that » = % and y = % and
using the inequality (I)) we obtain the following results:
In table,
1 dp(Rse, Toe)dy(Ry, Ty) 1

+ —d, (R, Ry
dy (R, Ry) o] 4 )

R:
ST

Table II: p-adic calculation of (I) of the Theorem 3.1.

p-adic o 9 dp (T, Ty) R
0.1 0.8 271.25
0.2 0.7 136.4285714
0.3 0.6 91.66666667
0.4 0.5 69.5
3-adic 0.5 0.4 27 56.5
0.6 0.3 48.33333333
0.7 0.2 43.57142857
0.8 0.1 43.75
0.1 0.8 11.25
0.2 0.7 6.428571429
0.3 0.6 5
5-adic 0.4 0.5 4.5
11-adic 0.5 0.4 1 4.5
0.6 0.3 5
0.7 0.2 6.428571429
0.8 0.1 11.25
0.1 0.8 10.17857143
0.2 0.7 5.204081633
0.3 0.6 3.571428571
7-adic 0.4 0.5 2.785714286
0.5 0.4 1 2.357142857
0.6 0.3 2.142857143
0.7 0.2 2.142857143
0.8 0.1 2.678571429
0.1 0.8 10.09615385
0.2 0.7 5.10989011
0.3 0.6 3.461538462
13-adic 0.4 0.5 2.653846154
0.5 0.4 1 2.192307692
0.6 0.3 1.923076923
0.7 0.2 1.813186813
0.8 0.1 2.019230769

From the above table, we obtain the coincidence point as
R(1) = T(1) = 3, which is clearly shown in figure 2.

18
x
161
x
14 S
120
P ey A
L|>f /d
8 * 3
Fx=3 * »/0’
° xG—x1=3 L
x 0,.40‘
4 z._ Vig
20-00-0-0-0-0- 9 XK
e fe *.*--'A'“‘*
0 | |
0 05 1 15 2

Figure 2: Existence of coincidence point.

Example 3.3. Let X be a partially ordered ultrametric spaces
and T, R be the self maps on X defined by

2 3

T =1 and R = s

with the distance function d,, defined in equation , then
T and R have a common fixed points.

Solution: From the Definition 2.1, of T and Rz, we get

dp(Tse, Ty) = [ —y?

pr dp(Roe, Tsr) = |33 — %2|p

dp(Ry, Ty) = Iy® = y?|p.  dp(Ro,Ry) = |32 — y°,.
Consider the values of ¥ and ¢ lies between 0 and 1, with
Y+0< 1L
Let 5 and y be fixed such that > = %, y =  and using
the inequality (I9), we obtain the following results:
In table,
1 (1+dp(Rse, T52))dp(Ry, Ty) 1

Ro= — + —d,(Rx, R
2= 1t dy (R Ry) g (Roe: RY)

T
Fx
0.9 Hrde Gx

0.8
0.7

06 .
05 x

Fx,Gx

0.4 r

0.3r

0.1

X-axis

Figure 3: Existence of common fixed point.

From the below table, we obtain the common fixed point
as R(0) = T(0) =0, and R(1) = T(1) = 1 which is clearly
shown in figure 3.
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Table IIL:p-adic calculation of (I9) of the Theorem 3.8.

p-adic o 9 dp(T, Ty) Ro
0.1 0.8 81.66666667

0.2 0.7 41.9047619

0.3 0.6 28.88888889

0.4 0.5 22.66666667
2-adic 0.5 0.4 4 19.33333333

0.6 0.3 1777777778

0.7 0.2 18.0952381

0.8 0.1 23.33333333

0.1 0.8 271.25

0.2 0.7 136.4285714

0.3 0.6 91.66666667

0.4 0.5 69.5
3-adic 0.5 0.4 9 56.5

0.6 0.3 48.33333333

0.7 0.2 43.57142857

0.8 0.1 43.75

0.1 0.8 11.25

0.2 0.7 6.428571429
5-adic 0.3 0.6 5
7-adic 0.4 0.5 4.5
11-adic 0.5 0.4 1 4.5
13-adic 0.6 0.3 5

0.7 0.2 6.428571429

0.8 0.1 11.25

IV. CONCLUSION

In this paper, we established some new fixed point results
using rational type contraction with the help of p-adic dis-
tance over partially ordered complete ultrametric spaces. Our
results are the extensions of the fixed point results discussed
recently by Poom kumam [19]. Further, we justified our main
results by suitable examples. The uniqueness of fixed points
is still an open problem to discuss in future.
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