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In this paper, we introduce new classes of
subsemigroups of Order Preserving Full
Contraction (OCT,) and Order Preserving Full
Contractive (OC*T,) mappings respectively in
metric spaces. The relationship between the fixed
elements of these subsemigroups were thoroughly
examined in line with approximate fixed points. We
show that, every fixed elements of subsemigroups
OCT, and OC*T, has a comparable deterministic
fixed points and every subsemigroup OC*T, belong
to a class of nonexpansive mapping. The existence
and uniqueness results of these subsemigroups were
also given in a complete metric space (E, p) under
weakly contractivity conditions which was justified
with classical examples.
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1. INTRODUCTION ANDPRELIMINARIES

Fixed points of nonlinear operators is an important
research branch of nonlinear analysis and has been
applied in the study of semigroup theory. The
importance of mappings can be judged by the fact that
every semigroup is having a structure preserving one-
to-one correspondence to a semigroup of mappings. It
is well known that the Banach contraction principle is
a ground laying result in the fixed point theory which
has been used and expanded in many ways.

The theorem of Banach contraction mapping proved in
complete metric spaces continues to be a necessity and
efficient use in theory as well as applications which
guarantees the existence and uniqueness of fixed points
of contraction self-maps besides offering a contractive
procedure to find the fixed point of the underlying
mapping. Several authors have worked on generalized
Banach’s contraction principle using altering distance
functions [5, 10, 16, 19] and also some generalized it
using weakly contractivity conditions [9, 21, 22, 26].

A semigroup is simply a pair (S, %) and a subset T of a
semigroup S is called a subsemigroup of S if it is closed
under the binary operation of S.

Lety,={1,2,3, ..., n}, then a transformation

9. Dom(®) Sy, — Im($) Sy is called full or total
transformation of y, if Dom(9) = y,. The set of full
transformations of y, is denoted by T,. This set T, of a
full transformations of y, form a semigroup under
composition of mappings called the full transformation
semigroup.

The right and left waist of 3 is denoted and defined by
w*(9) = max(Im9) and o= (F) = min(im9).

More so, the fix of 3 is denoted and defined by
f(9) = [F (| = {u € Dom(9) : u§ = W} )

The semigroup of  Order
Transformation, denoted by

OT, is defined as

OT,= {3 €T, (Vi, v Exyp)u <v =2 pd <v§)
on yy.

Preserving  Full

Let T, be the full transformation semi group, then OCT,
is called the subsemigroup of Order Preserving Full
Contraction and OC*T, is called subsemigroup of

Order Preserving Full Contractive respectively. A
transformation ¢ in OCT,, is said to be a contraction if

(w8 = v < |u =Vl (2)

and also & in OC* T, is contractive if
(= vI = |u = vl 3)

forall u, v €y,

Most nonlinear problems may be reduced to fixed
points of certain operator and the fact that contractive
(Lipschitzian) type conditions naturally arise for many
of these problems in semigroup theory. Some
researchers have obtained fixed point results for certain
classes of semigroups [17, 20] and more theorems were
also proved on nonexpansive semigroups [1, 2, 8, 18,
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23]. Analyzing problems of combinatorial nature arise
naturally in the study of transformation semigroup and
its subsemigroups in which interesting results have
been obtained [3, 12, 14, 24]. Furthermore, results on
some classes of semigroups were also established via
tropical geometry [4, 25].

This paper aim at unify the fixed elements of the
subsemigroups OCT, and OC*T, to the relatively
approximate fixed points in metric spaces with the
intuition that the deterministic fixed points is assumed
to be comparable under weakly contractivity condition.
We are concerned with finding conditions on the
structure that the elements of these subsemigroups will
endow as well as the properties of its corresponding

operator T constructed from y,. We make use of
geometric properties to rewrite the transformation 9 on

2y €quivalently as a fixed point problem x = Tx in order
to obtain results on the existence and uniqueness of the
fixed points on subsemigroups OCT, and OC*T, in (&,
p). From the existing literature little or no work has
been done on these subsemigroups in metric spaces.
However, the notion "contractive" in a semigroup
connotes nonexpansive in (g, p).

For standard concepts and terms in semigroup theory,
[ 13, 15].

The following Definitions, Theorem and Lemma will
be useful in our main results.

Definition 1.1 [6]

Let (X, p) be a metric space. A map T: X — X is a
contraction if there exist a constant k € (0, 1) such that
X,y €X,

p (TX Ty) <k (x,y) 4)

Definition 1.2 [7]

Let (X, p) be a metric space. Amap T: X — X is called
nonexpansive if T is —Lipschitzian such that V'X,y €
X!

p(T%Ty) <p (x,3) ®)

Definition 1.3
An Order Preserving Full Contraction Map (OCT,) is
said to be a contraction in a complete metric space

(2, p) if there exists a corresponding self-map T in
OCTysuch that

(i) Tis closed and
(i) T satisfies (4) of Definition 1.1.

Definition 1.4

An Order Preserving Full Contractive Mapping
(OC*T,) is said to be a nonexpansive map in a
complete metric space (5, p) if there exists a
corresponding self map T in OC*T,such that

® T is closed and

(i) T satisfies (5) of Definition 1.2.

Theorem 1.5 [11]

Let (X, p) be a complete metric spaceand T: X —» X
be a self-mapping satisfying the inequality

w(ﬂ (TX, Ty)) <w (p (X, y)) - C(ﬂ (X! y))l for all X,y €
X where

@, ([0, o0) — [0, =) are both continuous and monotone
nondecreasing function with @ (z ) =0 = {(z ) if and
only if z=0. Then T has a unique fixed point.

Lemma 1.6 [5]
Let (M, p) be a metric space and {y.} be a sequence in
M such that

lim,—e[p (Yn, Yni1)] =0

If {yn} is not a Cauchy sequence in M, then there exist
an €0>0 and sequence of positive integers m(x) and
n(x) with m(x) > n(x) > x such that

PV Ynt) = €00 P(Ym@)-1-Ynao) < €o and

(M) LMy eop (Ymo-1 Ya(ky+1) = €o

(”) limk—)oop(ym(k): yn(k)) =€

(”I) limk—)oop(ym(k)—li yn(k)) =€

2. MAIN RESULTS

Lemma 2.1

Every mapping in OCT, are contraction while every
mapping in OC*T, are nonexpansive in a complete
metric space (E, p) for E cR.

The following examples are given to justify Lemma
2.1.

Example 1

Let S be a semigroup, y,= {1, 2, - - -, n} a finite set
ordered in standard way, : y,— y, be a transformation
of $ and OCT,a subsemigroup of order preserving full
contraction mapping. Consider the transformation 9:
{1, 2} — {1, 2} defined by 9 = (1)(2) in OCT:
corresponding to fixed point problem Ty = p2—2u+2
in a complete metric space (&, p). Obviously, 9 is a
centraction mapping by virtue of (2). Now, we show
that T satisfies (4) of Definition 1.1. Since (E, p) is a

complete metric space and defineT: (%, %)—> (%, %) 2
a self-map then, by definition
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p(T, Tv) = |W2=2u+2 -2+ 2v — 2|

= [ +v) = 2)(u =)

<I+v) = 2] (= =)

<wp(u, v)

forall o, v € (5, 2)and 0 < rc <1,

Hence, T is a contraction mapping in a complete
metric space (5, p).

Example 2

Let 9 = (1)[2 1)(3) < OCT; with a fixed point
problem T p = p?— 3u + 3. Then, given a self-map T
' [1, 2] — [1, 2] endowed with usual metric and p <<
v since u, v € OC*T,,..

Clearly, § is contractive in OC*Tz and satisfy (3).
Then,

p(TY, Tv) = 2= 3u+3 -2+ 3v — 3|

= [+ v) = 3] (u =)

<[+ v) = 3] |« — V)l

<p(u, v).

forall u, v €[1, 2].

So, T satisfies (5) and hence, nonexpansive.

Lemma 2.2
Let (E, p) be a metric space, then every sequence {u,}

corresponding to T < OCT , is monotone increasing
and hence convergent in Z.

Theorem 2.3

Let (£ p) be a complete metric space, T a
corresponding self map of order preserving full
contraction satisfying

where
F (1, v) = max{ p(, ), put, Tw), p(v, TV) 5

[p(w, Tv), p(v, T)]} (7)
together with ¢ as stated in Theorem 1.5Vu, v € E.
Then T has a unique fixed point.

Proof.

For any o € E and sequence {J,}, we define an
iterative sequence as follows; p,= Tp,-1.
If there is a positive integer o such that To = ¢, then ¢

is a fixed point of T. Let assume that p,-1 # p, for all
n=1
Then, from condition (6) together with (7),

P (Hn,Hn+1)=p(THn-1,THn)
<w7 (Mn-1,Mn)-¢ (@7 (Mn-1,1n))
= max{p(Mn-1,Hn), p(Hn-1,Hn),

p(“m“nﬂ)% [p(Mn-1,Hn+1)
+ p(Hn, Mn) 1 }-¢ (Max{p(Htn-1,Uy),
P (Hn-1,Hn) P(UmUnH)% [p (K-
1,Hn+1+ p(Hn, M) 13)

= max{p (Mn-1,Mn) 2 (Mn,Hn+1),
% [o(Mn-1, M+ 1) 13

- ¢(max{p (Hn-1,Hn) 2 (Hn, K1),
%[P(Un-lapnﬂ)]})-

But, % [o(Mn-1,Mn+1)] < %
[o(Hn-1,Hn) 0 (Hn, Mn+1) ] <
max{p(Mn-1,Hn) 2 (Kn, n+1)1}
Then we have

P (M, My +1) <

(max{p (Kn-1,Mn) 2 (Kn, Hn+1),
max{p (Mn-1,Hn) 2 (Hn,Mn+1) 3} 3)-
¢(max{p(Hn-1,Hn) 2 (Hn,Hn-+1),
max{p(Mn-1,Hn),2 (Kn;n+1)}3)
= (max{p(Kn-1,Hn),2 (Hn,Hn+1)})
- {(max{p (Kn-1,Hn),2 (Hn, Hn+1)})

Since the self-map T is defined in OCT, and by virtue
of Lemma 2.2,

P (Hn-1,Hn) <p(Hn, Hn+1)

So, we obtain

£ (Hn, M +1) <p (K, M +1)-€ (o (Fin, M+ 1))

i.e. {( p(Mn,Hn+1)) <O implies that

P (Hy,Mn+1) = 0 which means iy = Hn+1 which is
a contradiction.

, Also, by Lemma 2.2, p(Un-1,Hn)< p(Un,Hn+1) for
all n=1 then there exist 8=0 such that

p(Hn-1,Hy) = 8asn—oo.
Now, we have for all n>1

£ (Mn-1,Mn) < p(Hn-1,Hn) — {( p(Hn-1,Hn))

Taking the limit as # — oo in the above inequality and
using the continuity of ¢; we have

(8) <(8) — £(9),

which implies that 8 = 0.

Hence, p (-1, Hy) — 0 as 7 — o0

Suppose {W,} is not a Cauchy sequence, then for any
>0, we can find monotone nondecreasing sequences
with ¢e> x and > « for all positive integers « such
that:

P (He(9,Hno)>e (®)
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P(Hs(oHn(o1) < € ©)
for ¢(r)> M (x)>x.

From (8) and (9) and by triangle inequality we have

€< p(He(, M) < p(He(9,Mneo-1)
+ p(Mn(o-1Hn()

<cte

Letting x — oo in the above inequality and by Lemma
1.6 gives

lime— «p (Mo, M) = €

Also forall £ >1,

P(I('jln(x)vU@(K)-l)fp(lin(x):ug(fc)) + (Meo.Mg(o-1)
an

£ (M9, e (9) <2 (Fin o, M o-1) 2 (Mg (91, M) -

Taking the limit as x — o in the above inequalities and
by Lemma 1.6, we have

lim,— 0 (HinGo, He(o-1) = € (10)

Again for k>1,

P(I(vjln(x)ﬂ:UQ(K))SP(Un(K)ﬂ:Un(K)) + (Mo, Me(0)
an

£ (Hn (9, Mg (9) S0 (Hin (o, M o+1) 2 (Min(o+1, Mg ) -

Taking the limit as x — oo in the above inequalities
and by Lemma 1.6, gives

lim,— o (HinGo+1,Me) = € (11)
From (6) and (7), it becomes

P (Heto: M) =p(THgto-1, THn()
< 07p(He(o-1,Hn0) =G (@70 (He(o1,Mne))
= max{p(He(o-1,Hn9) 2 (Heto-1, M)
1
P (K9, Hn(o+1), > [P (Me(o-1,Hngo+1),
P (Mg, Hew)- ¢ (maxl{P(Hq(x«)-l, Hin(9) 2 (Mg(o-
1, M), P(Hn@: Hngo+), 5 [0 (Heto1,Hno+),
£ (Mo, Meo)]

Let k — oo in the above inequality, then by Lemma 1.6
and by (10), (11) and also by virtue of £ we have

€=e-{(e)
this implies that, ¢ (¢€) = 0. Hence, p, is a Cauchy
sequence. Also, there exists o € E such that:

Uy = ocaSy — o
Also from (6) and (7) we have

P (Mn+1,To)=p(THy, To)
<w7 (p(THy,0))- ¢ (w7 (p(THn,0)))
= max{p(n,0),p(Ma,Hn+1),0(0,To), 5
[ (k0. To) (bt )1} = (Max{p(btn,e)
Ha,Hn+1),0(0,Ta), 5 [o(ta, To)+p(o, b +1)]3)

Taking the limit as # — oo in the above inequality and
using the continuity of ¢, we have

/)\O','H‘O'): P(UaTU) - ( (p(0-1r]r0))'

Which means, p(0,To) =0i.e 0 = To. Hence o is a
fixed point of T.

Let o and ¢* be two fixed points of T and suppose
that o # ¢ then, from (6) together with (7) we have

p(To,Ta")=p(o,0")<(w7(p(0,07)
-{(wF(p(0,07))
= max{p(,0*),p(0,T0) p(c",T5"), >

[p(0,Ta*)+p(0" To)]} - {(max{p(e,0).p(o
o) p(a",Ta"), 5 [p(e,Ta") + p(o* To)]}

= max{p(o,0%), p(o, 0), p(,6*,0*),
“[p(0,0")+ p(o,0")1} -{(max{p(e,0™), p(o,
0), p(,0",0%), %[P(U’U*) +p(07,0)1})

= p(O’,O'*) - Z(p(0-10-*))

ie plo,c”) < plo,d*)-¢ ( p(o,0%)) which
implies {(p(o,67)<0

which is a contradiction by virtue of {. Hence o =

*

g .

Corollary 2.4

Let (5, p) be a complete metric spaceand T: E > = a
self map deduced from generalized order preserving
full contraction mapping such that for all u, v €Z,

@ (p(Tr, Tv)) < w(wi,v)) — {(wf 1))

(12)
Where w# (u, v) is as defined in (7). Then, there
exists a unique fixed point.

Proof: Letting @ = I, the identity mapping on =
and follow the analogue of Theorem 2.3 then, the result
follows.

Example 3. Let 9 be a transformation in OCT,
define 9:{1,2,3} - {1,2,3} by 9 = (1)[321)
which is equivalent to the fixed point problem
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Tu = “2_2—‘”4 with Fr = {1}, where T is a self map

defined as T:[1,2] - [1,2]. Also let E be endowed
with the usual metric p(u,v) = |u—v| and define
2
w (1) =% and {(t) = at for 0<a<%;0§r£
1; u,v € E. Obviously, T is a contraction mapping for
p(Tu, Tv)) < k(p(u,v)) and 0 <k < 1. Now let
u=1v=2 and a =i , then (7) wi(u,v)=
max{1,0,1, % (0 + 1)} and @w(0) = 0, (1) = % and
) = i . Thus, T satisfies contractive condition (12).

More so, choose u, = 1.1 so that

Ty, = |4(1'i)_6 | < 1. This implies that, T converges.

Then, define an iterative sequence up,q =T o, 7

0 so that U1 = ’]rl,lo = 1.055, ...... , 12 = THIZ
1.0000(4dp).

This shows that T has a unique fixed point which is
comparable with the fixed elements of 9 €OCT, .

Qv

Remark 2.5

Contractive condition (6) and (12) with respect to (7)
holds for Example 3 when T is defined in OCT, but

fails when define in OC*T,,.

Theorem 2.6

Let (5, p) be a complete metric spaceand Q, T : Z —
% be two corresponding self maps in

OCTyand OC*Tysuch that for all u, v € E,
@(p(Qu, Tv)) < @ (wf (V) — {(wF (1, v)) .

(13)
Where w3 (u, v) is as defined in (7).

Then, there exists a unique common fixed point say o
€ Esuchthato = Qo = To.

Proof. Let u,€ E be arbitrary point, we construct the

sequence { uy,} such that w, in = so that p,,,q =
Q pon and popyz = T pppiq
forn = 0.
Now, from (7) we have w3 ( pay+1, Han+2)

=max{p( Uap+1, K2n+2)P(Han+1, Q Hay),
P tan+2. Thay41), %[p(l.lzq+1,'ﬂ‘|12n+|)+
P (Han+2, QHan)1}

=max{p( tzn+1, Han+2)P(Han+1» Hoge1)
P(U2ns2:M2n+2)s %[p(lhnﬂ THont2)+
p(Han+2, Honr2) 1}

=max{p( fan+1, Hapsz): 5lp(Hons1 Mans2)T}

=p( Han+1s ﬂ2n+2)
Now, from (13) we have

w (p(#2n+1’ .“217+2)) =w (P(Q Han» T#2n+1)) <
m(w?(p( Han+1s H2n+2))) -

(w;(P( Han+1, #2n+2)))

By virtue of properties @ and ¢,
p( Han+1, Hans2 ) = 0then, by analoque of Theorem
2.3, the sequence { u,} converges and also a Cauchy
sequence.

So, there exist 0€ = such that p, — 0, also p,, - o
and u,p.q — o. Again we show that Qo = ¢ = To.
Suppose o # Qo such that p(a, Qo) > 0, then there
exist neN such that

p(pzn0)< 2 [p(0,Q0), p(izg0)] <
> [p(6,Q0), p( oy, Hays1)] <5 [p(0,Q0)]
Now,

p(Qo,0) < wi p(0, tay)
=max{p (o, uz,), p(Qo,0),
p(Thzy, tzn),5 [0(t2n, Q0) + p(0,T )]}
=max{p(a, uzy), p(Qa,0),
p(tzns1s Hzn)s [P( 2y Q0) + p(0, ane)]}

<max{;p(Qo,0),p(Qa,0)
~p(Q0,0),5 [p( 29, Q0) + 5p(Qa,0)]}
<max{;p(Qo,0),p(Qa,0)
>0(Q0,0),5 [p( 429, 0) + p(0,Q0) +
~p(Qo, o)}
<max{; p(Q0,0),p(Qa,0)
~p(Qo,0),5 [5p(Qo,0) + p(0,Qo0) +
~p(Qo,0)]}
=p(Qo,0)
But, @ (p(@(f, /JZ.,]+1)) =@ (p(@a, ']I‘,uz,,))

< w(wf (p(a, .Uzn)) —{(wF (p(a, Hzn))

Then, as n — oo in the above inequality, we have

@(p(Qo,0)) < @(p(Qo,0)) - {((Qa,9))
Which is a contradiction unless thus
p(Qo,0) = 0. Hence Qo = 0o
Furthermore, for Qo =To =0
p(To,0) < wf(o,0)
= max{p(0,0), p(Qo,0o).p(To, o).
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1
2 [6(0,00) + p(0,To)])
=max{0, 0, p(To, o). % [0+ p(0, To)]}

=p(To,0)
Therefore, w# (o,0) = p(To, o).
Since,w(p(a, 'I[‘a)) = w(p((@o’, ’II‘G)) <
w(w}(a, 0)) - ((w}r (o, 0))
=w(p(0,To)) — {(p(0,To))
Then p(0,To) =00r To =0
By virtue of @ and ¢. Hence, Qo = 0 = To
Suppose there exists another point ¢* € £ such that
Qo* = ¢* = Ta*, then using an argument similar to
the above we have,
w(p(a,a*)) = w(p(']I‘J, ’II‘G*))
<w(wF(o,0") — {(wF(o,0%))
= w((a, a*)) - (((a, a*))

Hence, 0 = o*.

Corollary 2.7
Let (§, p) be a complete metric space and Q, T:

E — E be two self maps such that for all 4, v €2

p(Qu, Tv) < (wF (@) — (0} (1,v))
Where wf (u, v) is dfined in (7). Then, Q,and T have a
unique common fixed point.

Proof. Making @w =1 in the first and second of
Theorem 2.6 and follow its analogue then, the result
follows.

Example 4.

Consider the mappings 9 = (1)[2 1)(3) € 0C*T; and

§=(1)[3 2 1) c 0CT; with fixed point problems
2_

Qu=p?—3u+3and Tv = 220

a complete metric space (&, p)

Where Q,, T are two self maps defined as

Q,T:[1,2] » [1,2] in (£, p). Thus, we show that

Qand T satisfies condition (13) with respect to

w7 (u,v) stated in (7). Since 4 < v, now let u = 1 and

v=2sothat p(u,v) =1, p(u, Qu) = 0,p(v, Tv) =

1,p(wQv) =0

p(v,Qu) =1 and p(Qu, Tv) = 0. Again, define

@ (t) and {(7) as given in Example 3 we have @w(0) =

0,w(1) = § and {(1) = i. Clearly, the two mappings

satisfies the contractive conditions (12) and (13).

Hence the

respectively in

deterministic fixed points of both @ and T are
comparable with the fixed elements 9 € OC*T; and
5 € OCTs;.

Remark 2.8

The contractive conditions (6), (12) and (13) with
respect to (7) holds for any two associated mappings in
both OCT ,and OC*T,,.

CONCLUSION

In this paper, we have shown that, every images of ¢
which are fixed under the action of the subsemigroups
OC*T, and OCT, at certain point are unique and
comparable with the deterministic fixed points in a
complete metric space (5, p). Also, T is non expansive
in metric space if the transformation 9 is contractive
that is if $ € OC*T,and T is closed otherwise it is L-
Lipchisctian for L > 1as discussed in Example 2.

More so, the common fixed elements of any two
transformations on these subsemigroups are
comparable with the approximate fixed points of their
correspondence two self maps in a complete metric
space as analyzed in Example 4. The key feature in
these fixed point theorems is that, the contractivity
condition on the self map is weakly and only assumed
to hold on elements of subsemigroups of order
preserving full contraction and contractive mapping in
metric spaces.

REFERENCES

[1] M. R. Alfuraidan and M. A.Khamsi (2018); A fixed theorem
for monotone asymptotically nonexpansive mapping. Proc.
Amer. Math. Soc., 146(6): 2451-2456.

[2] M. Bachar, M. A. Khamsi, W. M. Kozlowski and M. Bounkhel
(2018); Common fixed points of monotone
Lipschitziansemigroups in Banach spaces. J. Nonlinear Sci.
Appl., 11(1): 73-79.

[3] G. N. Bakare, G. R. Ibrahim, I. F. Usamot, B. M. Ahmed and
Y. T. Oyebo (2022); Combinatorial Properties on
Subsemigroup of Order Decreasing Alternating Semigroup
Using Three Distinct Combinatorial Functions. Danffodil
International University Journal of Science and Technology,
Volume 17(1), 29-35.

[4] G. N. Bakare, G. R. lbrahim, I. F. Usamot and B. M. Ahmed
(2018); Application of Tropical Geometry on Subsemigroup of

Copyright © 2019 Daffodil International University. All rights reserved.


34


35

DAFFODIL INTERNATIONAL UNIVERSITY JOURNAL OF SCIENCE AND TECHNOLOGY, VOLUME 17, ISSUE2, JULY 2022

Order Preserving Full Transformation. Bulletin of the Science
Association of Nigeria. 29, 69-86.

[5] R.W. Balaji, K.S.Basant,R. Bhardwaj and T.Ankur (2013);
Some fixed point theorems in metric space by using Altering
distance func- tion. Math. Theo. Mod. 3(6), 372-380.

[6] S. Banach (1922); Sur les Operations dans les eusembles
abstraits et leur application ausequationsintegrales.Fund.
Math. 3, 133-181.

[7] V. Berinde (2002); lterative Approximation of Fixed Points.
ISBN 973-85243-6-9.

[8] P. Chaipunya (2018); Existence and Approximations for Order
preserving nonexpansivesemigroupsover CAT(k) spaces. Adv.
in  Metric Fix. Pt. Theo. and Appl. (pp. 111-
132).https://arxiv.org

[9] S. Cho (2018); Fixed point theorems for generalized weakly
contractive mappings in metric spaces with applications. Fixed
Point Theo.Appl.2018, 3(2018).
https://doi.org/10.1186/s13663-018-0628-1

[10]  B.s. Choudhury (2005); A common unique fixed point
result in metric spaces involving generalized altering
distances. Math. Commun. 10, 105-110.

[11]  P.N.Duttaand B. S.Choudhury (2008); A generalization
of contraction principle in metric spaces. Fixed Point Theo.
Appl. 2008(1)

Article ID 406368, 8pages. doi:10:1155/2008/406368

[12] G. U. Garba (1991); Nilpotents in semigroups of partial one-
to-one order preserving mappings. Semigroup Forum 41, 1-
15.

[13] P. M. Higgins (1992); Techniques of Semigroup Theory.

Oxford University Press.

[14] P. M. Higgins (1993); Combinatorial results for semigroups

of order preserving mappings. Math. Proc. Camb. Phil.

Soc., 113, 281-296.

[15] J. M. Howie (1995); Fundamentals of semigroup theory.

USA; Ox. Uni. Press Inc., New York.

M. S. Khan., M. Swaleh and S. Sessa (1984); Fixed point
theorem by altering distance between the points. Bull. Aust.
Math. Soc. 30, 1-9.

[16]

[17] M. T. Kiang (1974); Fixed point theorems for certain
classes of semigroups of mappings. Transactions of the
Ame. Math. Soc. 189, 63-76.

[18] w. M. Kozlloowski (2018);
semigroups in Banach spaces.

105(3):417-428.

Monotone Lipschitzian
J. Aust. Math.Soc.,

[19] R.P. Pathak, R. Tiwari. and R. K. Bhardwaj (2014); Fixed
point theorems through rational expression in Altering
distance functions. Math. Theo. Mod. 4(7), 78-83.

[20] K. Rauf and I. F. Usamot (2017); On Idempotent of Some
Order Preserving Full Contraction Mappings in Metric
Spaces. Journal of Science, Technology, Mathematics and

Education (JOSTMED). 13(3), 88-102.

[21] B. E. Rhoades (2001); Some theorems on Weakly Contractive

Maps. Nonlinear Anal. 47(2001), 2683 - 2698 .

[22] B.E.Rhoades (1977); A Comparison of Various Definitions
of Contractive Mappings. Amer. Math. Soc. 226, 257-290.

[23] S. Shukri (2020); On monotone nonexpansive mappings in
CATp(0) spaces. Fixed Point Theo. Appl. Article no:
8(2020), 10pages.https://doi.org/10.1186/513663-020-
06675-z

[24] A. Umar (2010);Some combinatorial problems in the theory

of symmetric inverse semigroups. Alg. Disc. Math. 9(2),

115-126.

[25] 1. F. Usamot, G. N. Bakare and B. M. Ahmed (2018);

Tropicalization of idempotent elements on full

transformation semigroup. Confluence Journal of Pure and

Applied Sciences. 2(1); 56-61.

[26] H. Yan and G. Hongyan (2021); On Some Common Fixed

Results for Weakly Contraction Mappings with Application.

Jour. of Func.Spa. Vol 2021, Article ID 5573983,14pages.
https://doi.org/10.1155/2021/5573983

Copyright © 2022 Daffodil International University. All rights reserved.


https://arxiv.org/
https://doi.org/10.1155/2021/5573983
35




