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Abstract

In this paper, a unique common fixed point result for four mappings, two by two occasionally weakly
biased of type (A) in a metric space is obtained. Our reason behind this contribution is to investigate the
existence and uniqueness of common fixed points in the recent weaker framework of occasionally weakly
biased mappings of type (A). Moreover, a suitable example is furnished to highlight our main result. In
addition, from our principal theorem, we derived some results, and to generalize our fundamental theorem,
a unique common fixed point result of a sequence of mappings is presented.

Keywords: Metric space; normed vector space; occasionally weakly biased mappings of type (A); unique
common fixed points.
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1. Introduction and Needed Concepts

Fixed-point theory is considered to be of extreme importance. It is crucial in different
fields of sciences, because it models stable and equilibrium situations, guarantees the exis-
tence and uniqueness of solutions to complex equations. It also allows concrete modeling
in physics, economics, biology, computer science, and so on, because it offers several tools
to analyze systems and find numerical solutions. Again, fixed-point theory is vital in dif-
ferent domains especially in medicine because it manages dangerous diseases like cancer,
COVID-19 and so on. It offers mathematical frameworks to demonstrate that biological
and epidemiological models yield solutions, see for instance [1], [2], [4], [7], [8], [9],
[22], [21], and [23].

Recent studies have advanced common fixed-point theory through expansive map-
pings, occasionally weakly biased maps, and applications in complete b-metric-like spaces,
broadening the conditions for establishing the existence and uniqueness of fixed points
[10, 11, 12].
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Now, Before arriving and exploring the new spaces, most works sought the existence
and often uniqueness of fixed and common fixed points in metric and normed vector
spaces. These two ancient spaces are considered as the oldest and best known. In this
paper, we will investigate the existence and uniqueness of common fixed points in the
new weaker framework of occasionally weakly biased mappings of type (A), in the oldest
space; we mean the metric one. Before giving our main results, we need to give the
following notions:

Let Y and Z be self-mappings of a nonempty set X. If Yp = Zp for some p € X, then
p is called a coincidence point of Y and Z. A point T € X is a common fixed point of Y
and Z if t =Yt =Zn.

Now, to highlight the interdependence between the commuting mapping and the fixed
point concepts, Jungck [15] initiated the concept of commuting mappings as follows:

Proposition 1.1. Let Y be a mapping of a set X into itself. Then Y has a fixed point if and
only if there is a constant mapping Z. : X — X which commutes with Y (i.e., Z(Y(0)) =
Y (Z (o)) for all o in X).

To Generalize the concept of commuting mappings, Sessa [20] introduced a weaker
hypothesis called the concept of weakly commuting mappings.

Definition 1.2. Let (X, d) be a metric space. Self-mappings Y and Z of X are weakly
commuting if

d(YZo,ZY o) < d(Yo,Zo) for every o € X.

Afterwards, Jungck [13] introduced a weakened commutativity which generalizes the
commuting mapping concept.

Definition 1.3. Self-mappings Y and Z of a metric space (X, d) are compatible if and only
if

lim d(ZY (sn),YZ(sn)) =0

n—oo

whenever {s,, } is a sequence in X such that lim Y(s,,) = lim Z(s,) = o for some o € X.
n—oo n—o00

According to Pant [19], in a review of [14], Singh produced an example showing that
weak commutativity does not imply the existence of a sequence of points satisfying the
compatibility condition, for this reason, Pant proposed the concept of R-weak commuta-
tivity of mappings which presents a solid generalization of weak commutativity notion.

Definition 1.4. Let (X, d) be a metric space and let Y and Z be self-mappings of X. The
mappings Y and Z are called R-weakly commuting, provided there exists some positive
real number p such that

d(YZo,ZY o) < pd(Yo,Z0)

for each o in X. Y and Z are called p-weakly commuting at a point o if d(YZo, ZY0) <
pd(Yo, Zo) for some p > 0.
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To produce fixed point theorems for multi-valued noncontinuous functions, Jungck
and Rhoades [16] introduced the notion of weakly compatible mappings.

Definition 1.5. Let (X, d) be a metric space, and let Y : X — X and Z : X — B(X)
(where B(X) is the set of all nonempty bounded subsets of X). The pair {Z, Y} is a weakly
compatible pair if and only if Zp = {Yp} implies that YZp = ZYp.

In 2008, Al-Thagafi and Shahzad [5] introduced the notion of occasionally weakly
compatible mappings as a new class of noncommuting self-mappings which contains the
weakly compatible self-mappings as a proper subclass. While the paper [5] was under
review, Jungck and Rhoades [17] used the concept of occasionally weakly compatible
mappings and proved several results under different contractive conditions [3].

Definition 1.6. Let Y and Z be self-mappings of a subset D of a metric space X := (X, d).
Then Y and Z are called occasionally weakly compatible if YZt = ZYt for some T €
C(Y,Z) (where C(Y, Z) is the set of coincidence points of Y and Z).

Recently in 2022, we introduced the concept of occasionally weakly biased mappings
of type (A) [6], and we claimed that weakly compatible and occasionally weakly compat-
ible mappings are occasionally weakly biased of type (A) however the converses are false
in general.

Definition 1.7. Let Y and Z be self-mappings of a non-empty set X. The pair (Y, Z) is
said to be occasionally weakly Y-biased of type (A) and occasionally weakly Z-biased of
type (A), respectively, if and only if there exists a point o in X such that Yo = Zo implies

d(YYo,Zo) <d(ZYo,Yo),
d(ZZo,Yo) < d(YZo,Zo),

respectively.

2. Previous Result
In their paper [18], Pande et al. proved the next theorem:

Theorem 2.1. (Theorem 2.1 of [18]) Let X be a normed vector space, S, I and T, J two
pairs of respectively Ri-weakly and Rp-weakly commuting mappings on X. Also let C be a
closed, convex subset of X such that

1. I(C) D (1—K)I(C) +kS(C),
2. J(C) D (1—=X)J(C)+K'T(C), where 0 < k,k’ < 1 and suppose that
3. forallx,y € C,

1Sx =Ty[P < dlmax{[|Sx —Tx[|” + [[Tx —Jy|[P + [Ty — Ty]|”,
[15% = Ix[|P + [[Tx = Tyl[?, [|Sx = Jy|[” + [Ty — Tyl["}),
where p > 0 and ¢ is a function which is upper semi-continuous from the right such

that $(t) < t for each t > 0. If for some xg € C, the sequence {x} in X defined
inductively forn =1,2,3,..., by
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4. Ixony1 = (1 — azn)xon + a2nSxon,

5. Jxona2 = (1 — apn1)Ixons1 + aon 1 Txong1, where 0 < an, < 1 foralln > 0 and
liminf a,, > 0, converges to a point z € C and for this {x,}, if Ix, — lzand Jxn — Jz
asn — oo,

then S, I, J and T have the unique common fixed point Tz in C.

Remark 2.2. In the above theorem, the sentence: "S,  and T, J two pairs of respectively R;-
weakly and R,-weakly commuting mappings on X" means S and I are R-weakly commuting
and T and J are also R-weakly commuting.

In this work, we will represent the above theorem in the recent weaker framework of
our recent notion of occasionally weakly biased mappings of type (A), by removing several
conditions that we consider superfluous.

3. Main Results

3.1. Unique Common Fixed Point in Metric Space
Let ¢ be a non-decreasing function and let 6 < 1 be any real number. Since

d?(Ux,Vy) < o¢o(Emax{d? (Ux,Yx)+ d?(Yx,Zy) + dP(Vy,Zy),
d? (Ux, Yx) + dP(Yx, Vy), dP (Ux, Zy) + dP (Vy, Zy)})
< ¢d(max{dP (Ux, Yx) + dP(Yx, Zy) + dP (Vy, Zy),
d? (Ux, Yx) + dP(Yx, Vy), dP (Ux, Zy) + dP (Vy, Zy)}).

We give the following result on the recent weaker framework of occasionally weakly
biased mappings of type (A) in a metric space.

Theorem 3.1. Let U, V, Y and Z be self-mappings of a metric space (X, d) satisfying the
following condition:

d°(Ux,Vy) < ¢(Emax{d®(Ux, Yx)+d°(Yx, Zy) + d°(Vy, Zy),
d?(Ux, Yx) + d°(Yx, Vy),d° (Ux, Zy) + d° (Vy, Zy)})
forall x, y € X, where o is a positive integer; & < H%’ and ¢ is a function such that ¢(t) < t

foreacht > 0. If U and Y as well as V and Z are respectively occasionally weakly Y-biased
and Z-biased of type (A), then, U, V, Y and Z have a unique common fixed point.

Proof. By hypotheses, since mappings U and Y as well as V and Z are respectively occa-
sionally weakly Y-biased and Z-biased of type (A), then, there are two elements p and 1
in X such that

Up = Yp implies d(YYu, Up) < d(UYw, Yu),
Vn = Zn implies d(ZZn, Vn) < d(VZn, Zn).

To prove the existence and uniqueness of the common fixed point, we need four steps.
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First step: Assume that d(Up, V1) is positive, then
d°(Up, Vn) < ¢(Emax{d®(Up, Yy) +d°(Yy, Zn) + d°(Vn,Zn),
d°(Up, Yu) +d°(Yw, Vn),d° (Up, Zn) + d°(Vn, Zn)})
= $(&d°(Uw, Vn))
< &d4°(Un, Vn)
< d?(Uw, Vn)
which is a contradiction, hence, Up = Vn.

Second step: Suppose that d(UUw, Un) > 0, then, we get

d°(UUw, Vn) < ¢(Emax{d®(UUw, YUW) + d°(YUw, Zn) + d°(Vn, Zn),
d°(UUw, YUW) + d°(YUy, Vn),d° (UUw, Zn) + d°(Vn, Zn)})
= ¢(Emax{d’(UUw YYu) +d°(YYy, Up),d*(UUW, Un)})
< Emax{d°(UUWw, YYu)+d°(YYw, Up),d°(UU0w, Up)}
Since U and Y are occasionally weakly Y-biased of type (A), we get
d°(YYp, Up) < d°(UYw, Yu)
= d°(UUw, Up)
and using the triangle inequality and the relationship between the two mappings, we

obtain

d°(UUw, YYu) < (d(UUw, Up)+d(Uw, YYu))°
< (d(UUw, Up) +d(Yr, UYw))°
= 2°d°(UUw, Up),

hence

d°(UUw, Un) < &Emax{2°d°(UU0w,Uw) +d°(UU0w,Uw),d° (U0, Uw)}
= ¢max{(2°+1)d°(UUw,Up),d° (UUw, Un)}
= §2°+1)d°(UUw, Up)
< d°(UUw, Up)
a contradiction, thus, UUp = Uy, consequently YUu = Up.
Third step: Assume that d(VVn, Vn) is positive, then, we get

d°(Uw, VVn) < ¢d(Emax{d’ (U, Yu) +d°(Yy, ZVn) + d°(VVn, ZVn),
d°(Uw, Yu) +d% (Y, VVn),d° (U, ZVn) + d°(VVn, ZVn)})
= ¢(Emax{d?(Vn,ZZn)+ d°(VVn,ZZn),d°(Vn,VVn),
d°(Vnm,ZZn) +d°(VVn, ZZn)})
< &max{d°(Vn,ZZn)+d°(VVn,ZZn),d°(Vn,VVn)}L.
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Using the triangle inequality and the relationship between the mappings, we get
d°(VVn,ZZn) < (d(VVn,Vn)+d(Vn,ZZn))°
< (d(VVn, Vn) +d(Zn,VZn))°
= 29d°(VVn,Vn)
and
d°(Vn,ZZn) < d°(Zn,VZn)
= d°(VVn, Vn),
consequently,
d°(Vn,VVn) < E&Emax{d°(Vn,VVn)+2°d°(Vn,VVn),d°(Vn,VVn)}
= &(1429)d%(Vn,VVn)
< d°(Vn,VVn)
a contradiction, hence, VVn = Vn, in consequence ZVn = Vn. Therefore, x; = Up =
Yu = Vn = Zn is a common fixed point of the four mappings.

Fourth step: At the end, assume the existence of another common fixed point (say
x2). The use of the inequality gives
d°(Ux1, Vx2) < ¢(Emax{d®(Uxi, Yx1) +d(Yx1, Zx2) + d° (Vxo, Zx2),
d?(Uxa, Yx1) +d(Yx1, Vxa),
d®(Ux1, Zx2) + d°(VX2, Zx2)});

ie.,

d%(x1,x2) < $(Emax{d(x1,x2),d(x1,x2),d° (X1, X2)})
= $(&£d°(x1,x2))
< &d°(x1,Xx2)
< d%(x1,x2)

a contradiction, thus x2 = x1. O

To illustrate our above result, we furnish the following example.

3.2. Illustrative Example

Example 3.2. Equip the set X = (0, +o0) with the usual metric d(x,y) = [x —y|. Take
$(t) = g5t, then, ¢(t) < t, 0 =1, § = g, then, & < ;75. Now, consider the next four
mappings:

{ 1 when x € (0,1], { 1 when x € (0,1],
Ux = 1 Vx = 1
~ when x € (1, +c0), ~ when x € (1, +0c0),

Yo — L whenx € (0,1], T — 1 whenx € (0,1],
~ | 100 when x € (1, +00), ~ | 500 when x € (1,+00).
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First of all, it is easy to see that mappings U and Y as well as V and Z are occasionally
weakly Y-biased (respectively Z-biased) of type (A).

Now, let the constructed table be as follows:

[ ) O<x,y<l|l<xy<+4oo |0<x<l<y<+oo |0<y<l<x<+oo
d(Ux, Vy) 0 %—% —5 11|
d(Ux, Yx) | [1—1] [L—100] —1 T—100
d(Yx, Zy) %—% 400 1500 100—%

1 1 1 1
d(Yx, Vy) 1L —1| 100—% %—% 99

1 1 1 1
d(Ux, Zy) -4 1500 499 11

Discussion: Looking at the table, we note the following cases:
First case: For x, y € (0,1], we have Ux =1 = Vy, Yx = %, 7y = % and

d(Ux,Vy) = 0
< 2 1max 1—1—1—1—14—1—1,21—1,21—1
10 |4 X X oy y X y
= 2max 1—1+1—1—i-1—1,21—1,21—1
40 X X Yy y X y

= ¢(Emax{d’(Ux, Yx) +d°(Yx, Zy) + d°(Vy, Zy),
d?(Ux, Yx) + d°(Yx, Vy),d°(Ux, Zy) + d° (Vy, Zy)}).

Second case: When x, y € (1,+00), Ux =1, vy = % Yx = 100, Zy = 500, then,

d(Ux,Vy) = Xy

< E 1max 1—100 + 400 + 1—500
10 X y

11’

1—500‘ —1—‘1—500‘}]
x Y

1 1
- —100‘ + ’100— -
x y

4

7

'1—100’—1— ‘100—1
x Y

= 2max 1—100 +400 + l—500
40 X y
’1—500’+‘1—500‘}
X Y

7 7

= ¢(Emax{d’(Ux, Yx) +d°(Yx, Zy) + d°(Vy, Zy),
d%(Ux, Yx) + d°(Yx, Vy),d° (Ux, Zy) + d° (Vy, Zy)}).

Yx =1

x?

Third case: Now, for x € (0,1] and y € (1, +o0), we have Ux =1, Vy = %,
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Zy = 500 and
1
d(Ux, Vy) = ‘1—y'
9 [1 1 1 1
< = |7 1—- - — - — ,
10[4max{’ er’x 500 +‘y 500
1 1 1 1
'1— +|-—= ,499+‘—500'}]
X X Y y
= 9max{’1—1‘+ 1—500’4— 1—500 , 1—1 + 1—1’,
40 X X Yy X X y
499 + 1—500}
Y

= ¢(Emax{d?(Ux, Yx) + d°(Yx, Zy) + d°(Vy, Zy),
d°(Ux, Yx) + d°(Yx, Vy), d°(Ux, Zy) + d°(Vy, Zy)}).

Fourth case: Finally, when x € (1,+o00) and y € (0,1], Ux = %, Vy =1, Yx = 100,

Zy:%and
1
d(Ux, Vy) = X—l‘

4

9 [1max{’1—100‘+‘100—1'4—‘1—1
X Yy Yy

g i
10 |4
1 1
bl
x Yy Y

'1 —100’ +99,
X

= 9max{’1—100’+‘100—1‘+'1—1 , 1—100‘%—99,
40 X y Y| |x
1 1

1
)
Xy y

= ¢(Emax{d’(Ux, Yx) +d°(Yx, Zy) + d°(Vy, Zy),
d?(Ux, Yx) + d°(Yx, Vy),d°(Ux, Zy) + d° (Vy, Zy)}).

_l’_

We conclude that the two conditions of our theorem are satisfied and 1 is the unique
element which verifies that U(1) = V(1) =Y(1) = Z(1) = 1.

Now, we give some results always in the recent weaker framework of occasionally
weakly biased mappings of type (A) in metric spaces.

3.3. Some Results

Corollary 3.3. Let U, V, Y and Z be self-mappings of a metric space (X, d) satisfying the
following condition:

d°(Ux,Vy) < ¢(Emax{d®(Yx, Zy),d° (Ux, Yx) +d°(Vy, Zy),

¢
2 (4°(Ux, Zy) +°(Yx, Vy)))
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for all x, y € X, where o is a positive integer, & < 2%, and ¢ is a function such that ¢(t) < t
foreach t > 0. If U and Y as well as V and Z are respectively occasionally weakly Y-biased
and Z-biased of type (A), then, U, V, Y and Z have a unique common fixed point.

Our second result is as follows:

Corollary 3.4. Let U, V and Y be self-mappings of a metric space (X,d) satisfying the
following condition:

d?(Ux, Vy) < ¢(&(d7(Ux, Yx) + d?(Yx, Vy)))

for all x, y € X, where o is a positive integer, & < ﬁ, and ¢ is a function such that
¢(t) <tforeacht > 0. IfU and Y as well as V and Y are occasionally weakly Y-biased of
type (A), then, U, V and Y have a unique common fixed point.

Now, we give our third result:

Corollary 3.5. Let V, Y and Z be self-mappings of a metric space (X,d) satisfying the
following condition:

d°(Vx,Vy) < ¢(Emax{d®(Vx, Yx)+d°(Yx, Zy) + d°(Vy,Zy),
d°(Vx, Yx) +d°(Yx, Vy),d°(Vx, Zy) + d°(Vy, Zy)})
for all x, y € X, where o is a positive integer, & < H%’ and ¢ is a function such that

d(t) <tforeacht > 0. If Vand Y as well as V and Z. are respectively occasionally weakly
Y-biased and Z-biased of type (A), then, V, Y and Z have a unique common fixed point.

In the next lines, we will present our fourth result.

Corollary 3.6. Let U, V and Y be self-mappings of a metric space (X, d) satisfying the
following condition:

d°(Ux, Vy) < ¢(Emax{d’(Ux, Yx)+d°(Yx, Yy)+d°(Vy, Yy),
d?(Ux, Yx) +d?(Yx, Vy),d?(Ux, Yy) + d°(Vy, Yy)})
for all x, y € X, where o is a positive integer, & < H%, and ¢ is a function such that

o(t) < tforeacht>0. If U and Y as well as V and Y are occasionally weakly Y-biased of
type (A), then, U, V and Y have a unique common fixed point.

Now, we give our fifth corollary.

Corollary 3.7. Let V and Z be self-mappings of a metric space (X, d) satisfying the following
condition:

d°(Vx, Vy) < o¢(Emax{d®(Vx,Zx)+d°(Zx, Zy) + d°(Vy, Zy),
d%(Vx, Zx) + d°(Zx, Vy),d° (Vx, Zy) + d°(Vy, Zy)})
for all x, y € X, where o is a positive integer, & < ﬁ, and ¢ is a function such that

&(t) < tforeach t > 0. If V and Z are occasionally weakly Z-biased of type (A), then, V
and Z. have a unique common fixed point.
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3.4. Unique Common Fixed Point for a Sequence of Mappings in Metric Space

Theorem 3.8. Let Y, Z and V, for n = 1,2,... be self-mappings of a metric space (X, d)
satisfying the following condition:

d°(Vnx, Viiy) < d(Emax{d®(Vax, Yx) +d°(Yx, Zy) +d°(Vni1y, Zy),
d%(Vux, Yx) +d°(Yx, Vi1y),
d°(Vax, Zy) + d°(Vn 1y, Zy)})

for all x, y € X, where o is a positive integer, § < H%, and ¢ is a function such that
o(t) < tforeacht > 0. If V,, and Y as well as V,, 1 and Z are respectively occasionally
weakly Y-biased and Z-biased of type (A), then, V,,, Y and Z have a unique common fixed
point.

4. Conclusion

In this work, we proved the existence and uniqueness of a common fixed point for four
occasionally weakly biased mappings of type (A) in a metric space. Also, we furnished a
suitable example to illustrate our main result. Moreover, we presented some other results
which in my point of view do not need proofs. Again, a unique common fixed point
theorem for a sequence of mappings was given. Our results improve some existing results
in metric as well as normed vector spaces, for instance, Theorem 2.1 of [18] and all its
corollaries. Furthermore, we investigated our results in the recent weaker framework of
occasionally weakly biased mappings of type (A). So, some other results in metric and
normed vector spaces become as corollaries of our results.

Acknowledgement

The author is highly thankful to the learned editors, referees and reviewers for their
deep observations and useful suggestions, which greatly helped us to significantly improve
the version of our article.

References

[1] Aldwoah KA, Almalahi MA, Hleili M, Algarni FA and Aly ES (2024). Analytical study of a modified-
ABC fractional order breast cancer model. J. Appl. Math. Comput., 70(3): 1-32, DOI:10.1007/
$12190-024-02102-7

[2] Aldwoah KA, Almalahi MA, Hleili M, Algarni FA and Aly ES (2024). Correction to: Analytical study
of a modified-ABC fractional order breast cancer model. J. Appl. Math. Comput., 70(4), DOI:10.1007/
s12190-024-02132-1

[3] Agarwal RP, Bisht RK and Shahzad N (2014). A comparison of various noncommuting conditions in
metric fixed point theory and their applications. Fixed Point Theory Appl. 38: 1-33.

[4] Alqudah MA, Shah K, Mofarreh F and Abdeljawad T (2025). Mathematical modeling of psychological
disease by using artificial intelligence tools. Fractals 34(01), DOI:10.1142/S0218348X25501014

[5] Al-Thagafi MA and Shahzad N (2008). Generalized I-nonexpansive selfmaps and invariant approxima-
tions. Acta Math. Sin. (Engl. Ser.), 24(5): 867-876.

[6] Bouhadjera H (2022). Fixed points for occasionally weakly biased mappings of type (A). Math. Morav.,
26(1): 113-122.

[7] Eiman, Shah K, Sarwar M and Abdeljawad T (2025). Study of fractional order epidemic compartmental
model by using artificial deep neural networks. Neural Networks, 192: 107944


DOI: 10.1007/s12190-024-02102-7
DOI: 10.1007/s12190-024-02102-7
DOI: 10.1007/s12190-024-02132-1
DOI: 10.1007/s12190-024-02132-1
DOI: 10.1142/S0218348X25501014

H. Bouhadjera / Unique Common Fixed Point Theorem ... 142

[8]
91

[10]

[11]

[12]

[13]
[14]

[15]
[16]

[17]
(18]

[19]
[20]

[21]

[22]

[23]

Eiman, Shah K, Sarwar M and Abdeljawad T (2024). On rotavirus infectious disease model using piece-
wise modified ABC fractional order derivative. NHM, 19(1): 214-234, DOI: 10.3934/nhm.2024010
Eiman, Shah K, Sarwar M and Abdeljawad T (2025). Modeling virus mutation dynamics using piecewise
fractional derivatives. Eur. J. Pure Appl. Math., 18(2): 1-26.

Alzumi, H. Z., Bouhadjera, H., Abdo, M. S. (2023). Unique common fixed points for expansive maps.
International Journal of Mathematics and Mathematical Sciences, 2023(1), 6689743, https://doi.org/
10.1155/2023/6689743

Bouhadjera, H., Alzumi, H. Z., Shammakh, W., Ali, S. M., Abdo, M. S. (2023). Unique Common Fixed
Points for Occasionally Weakly Biased Maps of Type A in b-Metric-Like Spaces. Journal of Function
Spaces, 2023(1), 3937224, https://doi.org/10.1155/2023/3937224

Bouhadjera, H., Abdo, M. S., Alzumi, H. Z., Shammakh, W. (2025). Some Results of Fixed Points in
Complete b-Metric-Like Space With Application. Journal of Function Spaces, 2025(1), 5543527, https:
//doi.org/10.1155/jofs/5543527

Jungck G (1986). Compatible mappings and common fixed points. Internat. J. Math. Math. Sci., 9(4):
771-779.

Jungck G (1988). Common fixed points for commuting and compatible maps on compacta. Proc. Amer.
Math. Soc., 103: 977-983.

Jungck G (1976). Commuting mappings and fixed points. Am. Math. Mon., 83(4): 261-263.

Jungck G and Rhoades BE (1998). Fixed points for set valued functions without continuity. Indian J.
Pure Appl. Math., 29(3): 227-238.

Jungck G and Rhoades BE (2006) (2008). Fixed point theorems for occasionally weakly compatible
mappings. Fixed Point Theory, 7(2): 287-296 (Fixed Point Theory. 9(1): 383-384 (erratum)).

Pande NA, Fisher B, Achari J and Navshinde S (2012). Fixed point theorems for R-weakly commuting
mappings on normed vector spaces. Hacettepe J. Math. Stat., 41(4): 467-476.

Pant RP (1994). Common fixed points of noncommuting mappings. J. Math. Anal. Appl., 188: 436-440.
Sessa S (1982). On a weak commutativity condition in fixed point considerations. Publ. Inst. Math.,
(Beograd) (N.S.) 32(46): 149-153.

Shah K, Ahmad S, Ullah A and Abdeljawad T (2024). Study of chronic myeloid leukemia with T-cell
under fractal-fractional order model. Open Phys., 2024; 22: 20240032, https://doi.org/10.1515/
phys-2024-0032

Shah K, Al A, Amin R, Ali Z, Abdalla B, Abdeljawad T and Alqudah MA (2025). Investigating Jerk
phenomenon by using fractal-fractional analysis. Fractals, doi:10.1142/S0218348X25402078

Sher M, Shah K, Ali Z, Abdeljawad T and Alqudah M (2025). Using deep neural network in computa-
tional analysis of coupled systems of fractional integro-differential equations. J. Comput. Appl. Math.,
474:116912,D0I1:10.1016/j.cam.2025.116912


https://doi.org/10.1155/2023/6689743
https://doi.org/10.1155/2023/6689743
https://doi.org/10.1155/2023/3937224
 https://doi.org/10.1155/jofs/5543527
 https://doi.org/10.1155/jofs/5543527
https://doi.org/10.1515/phys-2024-0032
https://doi.org/10.1515/phys-2024-0032
doi: 10.1142/S0218348X25402078
DOI: 10.1016/j.cam.2025.116912

	1 Introduction and Needed Concepts
	2 Previous Result
	3 Main Results
	3.1 Unique Common Fixed Point in Metric Space
	3.2 Illustrative Example
	3.3 Some Results
	3.4 Unique Common Fixed Point for a Sequence of Mappings in Metric Space

	4 Conclusion

