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1. Introduction
The core area of present research in analysis is fixed point theory. These results will be applicable
in science and engineering. One hotspot area in fixed point theory apart from metric and fuzzy
space is Menger space, coined by Menger [6]. He interpreted the distance of two points by
probabilistic notion through distribution function and introduced the theory of probabilistic
metric (PM) space. Gahler [3] introduced the idea of 2-metric space as generalization of metric
space. These concepts are developed in the formation of probabilistic 2-metric space introduced
by Golet [4]. Further, these metric spaces improved through topological ideas by Schweizer
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and Sklar [1]. Mishra [7] introduced the compatible notion in Menger space, which channelizes
to prove new results in probabilistic spaces. Singh and Jain [11] using the concept of weakly
compatible mappings and obtained some results in menger space, which are attracted by many
researchers. Recently, Gupta et al. [5] employed the weakly compatible property in 2-Menger
space generated some results. Al-Thagafi and Shahzad [2] generalized the concept of weakly
compatibility as occasionally weakly compatible mappings and produced some results in this
area. Patel et al. [9] initiated the theme of conditionally sequential absorbing maps in metric
space and obtained some results. Some more results can be witnessed by using the concepts like
reciprocal continuous, sub sequentially continuous and semi compatible mappings in Menger
space ([8], [10]).

2. Preliminaries
Definition 2.1. F :R→R+ is distribution function [5] if it is

(i) non-decreasing

(ii) continuous from left

(iii) inf{F(α) :α ∈R}= 0

(iv) sup{F(α) :α ∈R}= 1.

The letter L is used to refer to a collection of all distribution functions.

Definition 2.2. A probabilistic 2-metric space (2-PM space) [5] ia a pair (Ω,F) withF :
Ω×Ω×Ω → L here L stands as the set of all distribution functions and the F value at
(e, f , g) ∈Ω×Ω×Ω is written as Fe, f ,g and fulfill the following properties:

(a) Fe, f ,g(0)= 0,

(b) ∃ g ∈Ω such that Fe, f ,g(tς)< 1, for all e, f ∈Ω, e ̸= f , for some tς > 0,

(c) Fe, f ,g(tς)= 1, for all tς > 0 if e = f = g or e = f or f = g or e = g,

(d) Fe, f ,g(tς)=F f ,g,e(tς)=Fg, f ,e,(tς),

(e) Fe, f ,g(tx)=F f ,g,e(ty)=Fg, f ,e,(tz)= 1 =⇒ Fe, f ,g(tx + ty + tz)= 1.

Definition 2.3. The mapping tς : [0,1]3 → [0,1] is a t- norm [5] it has the properties:

(i) tς(0,0,0)= 0,

(ii) tς(υ,1,1)= υ,

(iii) tς(a0,b0, c0)= tς(b0, c0,a0)= tς(c0,a0,b0),

(iv) tς(d, e, f )≥ tς(d1, e1, f1) for d ≥ d1, e ≥ e1, f ≥ f1,

(v) tς(tς(a0,b0, c0)), r, s)= tς(a0, tς(b0, c0, r), s)= tς(a0,b0, tς(c0, r, s)).

Definition 2.4. A Menger probabilistic 2-metric space [5] is a triplet (Ω,F, tς), where (Ω,F) is a
2-PM space and tς is a t-norm having triangle inequality

Fu,v,w(tx + ty + tz)≥ t(Fu,v,p(tx),Fu,p,w(ty),Fp,v,w(tz)), for all w, p,v,u ∈Ω and tx, ty, tz ≥ 0.
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Definition 2.5. A sequence (pn) in 2-Menger space (Ω,F, tς) [5]

(i) converges to β if for each ϵ> 0, tς > 0, ∃ N(ϵ) ∈ N =⇒ Fpn,β,a(ς)> 1− tς, for all a ∈Ω and
n ≥ N(ϵ);

(ii) Cauchy if for each ϵ > 0, tς > 0, ∃ N(ϵ) ∈ N =⇒ Fpn,pm,a(ϵ) > 1− tς, for all a ∈ Ω and
n,m ≥ N(ϵ);

(iii) if each Cauchy sequence converges in Ω then it is mentioned as complete 2-Menger space.

Definition 2.6. Self-mappings P , S in 2-Menger space (Ω,F, tς) are known as

(a) Compatible [5] if FPSxn,SPxn,a(β)→ 1, for all a ∈Ω and β> 0 whenever a sequence (xn) ∈Ω
such that Pxn,Sxn → θ where θ is some element of Ω as n →∞.

(b) Weakly compatible [5], [11] if commute at their coincidence points.

(c) Occasionally Weakly Compatible (OWC) [2] if there is a coincidence point at which maps
are commuting.

Example 2.1. Define ∀ tς ∈ [0,1]

Fυ,β,γ(tς)=
{ tς

tς+d(υ,β) if tς > 0

0, if tς = 0
(2.1)

∀ υ, β and fixed γ= 0, tς > 0.
By considering Ω= (−∞,∞) and d is usual distance on Ω then by (2.1) (Ω,F, tς) forms 2-Menger
space.

The mappings P,S :Ω→Ω are defined as

P(a)= a+3 for all a ∈Ω (2.2)

S(a)= (a+3)2

2
for all a ∈Ω. (2.3)

From (2.2) and (2.3) a =−3,−2 are coincidence points for the mappings P , S.
At a =−3

P(−3)= S(−3)= 0, (2.4)

PS(−3)= P(0)= 3, (2.5)

SP(−3)= S(0)= 9. (2.6)

From (2.4), (2.5) and (2.6).
Resulting that the maps P , S are owc mappings however not weakly compatible.

Definition 2.7. Self-mappings P , S in 2-Menger space (Ω,F, tς) are termed as Conditionally
sequentially absorbing [9] if whenever the sequence (cm) satisfying{

(cm) : lim
m→∞Pcm = lim

m→∞Scm
} ̸=φ

then there exists another sequence (em) in Ω with

lim
m→∞Pem = lim

m→∞Sem = η, for some η ∈ X

Communications in Mathematics and Applications, Vol. 13, No. 1, pp. 27–40, 2022



30 Some Results of Conditionally Sequential Absorbing Maps in 2-Menger Space: V. Srinivas and K. Satyanna

such that

lim
m→∞FPen,PSen,a(β)= 1

and

lim
m→∞FSen,SPen,a(β)= 1, for all a ∈Ω and β> 0.

Example 2.2. Let (Ω,F, tς) be a 2-Menger space where F, tς be as in (2.1), choose Ω= [−3,3].
The mappings P,S :Ω→Ω are defined as

P(a)=
{
−3 if a ∈ [−3,0)
(7)−a2

if a ∈ [0,3]
(2.7)

S(a)=
{

a3

9 if a ∈ [−3,0)
(7)−3a if a ∈ [0,3].

(2.8)

From (2.7) and (2.8), the mappings P , S have coincidence points −3,0 and 3.
At a = 3

P(3)= S(3)= 7−9, (2.9)

PS(3)= p(7−9)= 7−(7−9)2 , (2.10)

SP(3)= S(7−9)= 7−3(7−9). (2.11)

From (2.9), (2.10) and (2.11) the mappings are not weakly compatible.
Let (am)=

p
7

m , for all m ≥ 1. Then from (2.7)

lim
m→∞Pam = lim

m→∞P

(p
7

m

)
= lim

m→∞7−
(p

7
m

)2

= 1 (2.12)

and

lim
m→∞Sam = lim

m→∞S

(p
7

m

)
= lim

m→∞7−3
(p

7
m

)
= 1. (2.13)

From (2.12), (2.13), we get

lim
m→∞Pam = lim

m→∞Sam. (2.14)

From (2.14) implies{
(am) : lim

m→∞Pam = lim
m→∞Sam

} ̸=φ.

Then there exists another sequence (cm)=−3+ 4
m , for all m ≥ 1 and from (2.7)

lim
m→∞Pcm = lim

m→∞P
(
−3+ 4

m

)
= lim

m→∞−3=−3 (2.15)

and from (2.8)

lim
m→∞Scm = lim

m→∞S
(
−3+ 4

m

)
= lim

m→∞

(−3+ 4
m

)3

9
=−3. (2.16)

From (2.15), (2.16)

lim
m→∞Pcm = lim

m→∞Scm =−3. (2.17)
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Further from (2.7), (2.16)

lim
m→∞PScm = lim

m→∞P

((−3+ 4
m

)3

9

)
= lim

m→∞−3=−3, (2.18)

from (2.8), (2.15)

lim
m→∞SPcm = lim

m→∞S(−3)= lim
m→∞−3=−3. (2.19)

Thus from (2.15), (2.18), (2.16) and (2.19)

lim
m→∞FPcn,PScn,a(β)= 1 and lim

m→∞FScn,SPcn,a(β)= 1. (2.20)

We can conclude that from (2.10), (2.11) and (2.20) the pair (P,S) is conditionally sequentially
absorbing but not weakly compatible.

Definition 2.8. Self-mappings P , S in 2-Menger space (Ω,F, tς) are said to be Reciprocally
continuous [8], if whenever the sequence {cm} such that

lim
m→∞Pcm = lim

m→∞Scm = η, for some η ∈Ω
implies

lim
m→∞FPη,PScm,a(β)= 1

and

lim
m→∞FSη,SPcm,a(β)= 1 for all a ∈Ω

and for some β> 0.

Example 2.3. Let (Ω,F, tς) be a 2-Menger space where F, tς be as in (2.1) and Ω= [0,∞). The
mappings P,S :Ω→Ω are defined as

P(a)=
{

sin(a) if a ∈ [0, π2 )
a2 if a ∈ [

π
2 ,∞) (2.21)

S(a)=
{

tan(a) if a ∈ [
0, π2

)
πa if a ∈ [

π
2 ,∞)

.
(2.22)

From (2.21), (2.22) the mappings P , S have coincidence points 0, and π.
At a =π

P(π)= S(π)= (π)2, (2.23)

PS(π)= p((π)2)= (π)4, (2.24)

SP(π)= S((π)2)= (π)3. (2.25)

From (2.23), (2.24) and (2.25) the mappings are not weakly compatible.
Let (am)=π− 2

m2 , for all m ≥ 1. Then from (2.1)

lim
m→∞Pam = lim

m→∞P
(
π− 2

m2

)
= lim

m→∞

(
π− 2

m2

)2
= (π)2, (2.26)
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from (2.22)

lim
m→∞Sam = lim

m→∞S
(
π− 2

m2

)
= lim

m→∞π
(
π− 2

m2

)
= (π)2. (2.27)

Again from (2.21), (2.27) we get

lim
m→∞PSam = lim

m→∞P
(
(π)2 −π

(
2

m2

))
= lim

m→∞

(
(π)2 −π

(
2

m2

))2
= (π)4. (2.28)

From (2.22), (2.26)

lim
m→∞SPam = lim

m→∞S
((
π− 2

m2

)2)
= lim

m→∞π
((
π− 2

m2

)2)
= (π)3. (2.29)

From (2.21), (2.22), (2.28), (2.29)

lim
m→∞FP(π)2,PScm,a(β)= 1 and lim

m→∞FS(π)2,SPcm,a(β)= 1 (2.30)

for all a ∈Ω and for some β> 0 and also if (am)→ 0 as m →∞ implies

lim
m→∞FP(0),PScm,a(β)= 1and lim

m→∞FS(0),SPcm,a(β)= 1 (2.31)

for all a ∈Ω and for some β> 0.
Hence from (2.30) and (2.31) the mappings P , S are reciprocally continuous but not weakly
compatible.

The following theorem was proved by Gupta et al. [5].

Theorem 2.1. Let A, B, S and T be self-mappings on a complete probabilistic 2-metric space
(X,F, tς) satisfying

(i) A(X)⊆ T(X),B(X)⊆ S(X),

(ii) one of A(X),B(X),T(X) or S(X) is complete,

(iii) pairs (A,S) and (B,T) are weakly compatible,

(iv) FAx,By,γ(tϵ)≥ rFSx,T y,γ(tς) for all x, y in X and tς > 0,

where r : [0,1]→ [0,1] is some continuous function such that r(tϵ)> tϵ for each o < tς < 1.

Then the mappings A, B, S and T have unique common fixed point in X.
Now we give generalization of Theorem 2.1 as under.

3. Main Results
Theorem 3.1. Let A, B, S and T be mappings on a complete probabilistic 2-metric space
(Ω,F, tς) to itself satisfying

A(Ω)⊆ T(Ω), B(Ω)⊆ S(Ω) (3.1)

the pair of mappings (A,S) reciprocally continuous and conditionally sequentially absorbing
and (B,T) is occasionally weakly compatible

FAx,By,γ(tς)≥ r(FSx,T y,γ(tς)) (3.2)

Communications in Mathematics and Applications, Vol. 13, No. 1, pp. 27–40, 2022



Some Results of Conditionally Sequential Absorbing Maps in 2-Menger Space: V. Srinivas and K. Satyanna 33

whenever x, y ∈Ω and tς > 0 for some continuous self-map on [0,1] such that r(tς)> tς for each
o < tς < 1.
Then A, B, S and T have unique common fixed point in Ω.

Proof. By using (3.1) the sequence (yn) derived as

〈y2n〉 = Ax2n = Tx2n+1, (3.3)

〈y2n+1〉 = Bx2n+1 = Sx2n+2. (3.4)

Now, our claim is to show yn is a Cauchy sequence.
By taking the values x = x2n, y= x2n+1 in (3.2), we get

FAx2n,Bx2n+1,γ(tς)≥ r(FSx2n,Tx2n+1,γ(tς))

Fy2n,y2n+1,γ(tς)≥ r(Fy2n−1,y2n,γ(tς))>Fy2n−1,y2n,γ(tς).

In general, we have

Fyn+1,yn,γ(tς)>Fyn,yn−1,γ(tς)

for all n ≥ 1.
Then we have {Fyn+1,yn,γ(tς), for all n ≥ 1} is an increasing sequence of positive real numbers
bounded above by 1 therefore it must be converge to a limit say L ≤ 1.
If L < 1 then Fyn+1,yn,γ(tς)= L > r(1)> 1 which is a conflict. Hence L = 1.
Therefore, for all n and p, Fyn+p,yn,γ(tς)= 1.
Thus (yn) being Cauchy sequence in complete space Ω so it has limit z ∈ X resulting each sub
sequence has the same limit z.
That is from (3.3) and (3.4)

Ax2n,Sx2n → z, (3.5)

Tx2n+1,Bx2n+1 → z

as n →∞.
Use the notion

L{A,S}= {(xn) : lim
n→∞ Axn = lim

n→∞Sxn}.

Since the pair (A,S) is conditionally sequential absorbing from (3.5)

L{A,S} ̸=φ =⇒ ∃ 〈yn〉
such that

lim
n→∞ A yn = lim

n→∞Syn = θ (say) (3.6)

=⇒ lim
n→∞FA yn,ASyn,γ(tς)= 1 and FSyn,SA yn,γ(tς)= 1 (3.7)

for all γ ∈ X, tς > 0.
Also, the pair (A,S) is reciprocally continuous implies whenever

lim
n→∞ A yn = lim

n→∞Syn = θ (say) (3.8)

Communications in Mathematics and Applications, Vol. 13, No. 1, pp. 27–40, 2022



34 Some Results of Conditionally Sequential Absorbing Maps in 2-Menger Space: V. Srinivas and K. Satyanna

=⇒ lim
n→∞FAθ,ASyn,γ(tς)= 1 and lim

n→∞FSθ,SA yn,γ(tς)= 1. (3.9)

Using (3.6) and (3.9) in (3.7), we get

Aθ = Sθ = θ.

But Aθ is element in A(Ω) by (3.1) there exists η such that

θ = Sθ = Aθ = Tη. (3.10)

Claim Bη= Tη.
By putting x = θ, y= η in (3.2)

FAθ,Bη,γ(tς)≥ r(FSθ,Tη,γ(tς)).

From (3.10)

FAθ,Bη,γ(tς)≥ r(FSθ,Sθ,γ(tς))= r(1)= 1. (3.11)

From (3.11) =⇒ Aθ = Bη.
This gives

θ = Sθ = Aθ = Tη= Bη. (3.12)

The pair (B,T) is occasionally weakly compatible gives BTη= TBη =⇒ Bθ = Tθ from (3.12).
Claim θ = Bθ.
By taking x = y= θ in (3.2)

FAθ,Bθ,γ(tς)≥ r(FSθ,Tθ,γ(tς))

using (3.12) and Bθ = Tθ

Fθ,Bθ,γ(tς)≥ r(Fθ,Bθ,γ(tς))>Fθ,Bθ,γ(tς)

Fθ,Bθ,γ(tς)>Fθ,Bθ,γ(tς)

which is absurd. Hence θ = Bθ.
Resulting

θ = Bθ = Tθ = Aθ = Sθ. (3.13)

Therefore, θ is the required common fixed point.
Uniqueness can be easily obtained from the contraction condition.

Now, we provide a supporting illustration to justify Theorem 3.1.

Example 3.1. Let (Ω,F, tς) be a 2-Menger space where F, tς be as in (2.1) and Ω= [−1,2]. The
mappings A,S,B,T :Ω→Ω are defined as

A(a)= B(a)=
{
−1 if a ∈ [−1,0)
e−a2

if a ∈ [0,2]
(3.14)

S(a)= T(a)=
{

a3 if a ∈ [−1,0)
e−2a if a ∈ [0,2].

(3.15)
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From (3.14) and (3.15), we have

A(Ω)= {−1}∪ [e−4,1], S(Ω)= [−1,0)∪ [e−4,1].

This gives

A(Ω)⊂ T(Ω), B(Ω)⊂ T(Ω).

From (3.14) and (3.15) a =−1,0 are coincidence points for mappings A, S.
At a = 0, S(0)= A(0)= 1 and

AS(0)= A(1)= e−1, (3.16)

SA(0)= S(1)= e−2. (3.17)

From (3.16) and (3.17)

AS(0) ̸= SA(0). (3.18)

Hence from (3.18) the mappings are not weakly compatible.
For a sequence (am)= 4

3m , for all m ≥ 1. Then (3.14)

lim
m→∞ Aam = lim

m→∞ A
(

4
3m

)
= lim

m→∞ e−( 4
3m )2 = 1, (3.19)

from (3.15)

lim
m→∞Sam = lim

m→∞S
(

4
3m

)
= lim

m→∞ e−2( 4
3m ) = 1 (3.20)

and from (3.14), (3.20), we get

lim
m→∞ ASam = lim

m→∞ A(e
−8
3m )= lim

m→∞ e−(e
−8
3m )2 = e−1, (3.21)

from (3.15) and (3.19)

lim
m→∞SAam = lim

m→∞S(e−( 4
3m )2)= lim

m→∞ e−2(e−( 4
3m )2 ) = e−2. (3.22)

From (3.21) and (3.22) the pair (A,S) is non-compatible so that there exists another sequence
(cm)=−1+ 3

4m , for all m ≥ 1. Then from (3.14)

lim
m→∞ Acm = lim

m→∞ A
(
−1+ 3

4m

)
= lim

m→∞(−1)=−1, (3.23)

and from (3.15)

lim
m→∞Scm = lim

m→∞S
(
−1+ 3

4m

)
= lim

m→∞

(
−1+ 3

4m

)3
=−1. (3.24)

Now from (3.14), (3.24)

lim
m→∞ AScm = lim

m→∞ A
((
−1+ 3

4m

)3)
= lim

m→∞(−1)=−1, (3.25)

from (3.15), (3.23)

lim
m→∞SAcm = lim

m→∞S(−1)=−1. (3.26)

Thus from (3.23), (3.25), (3.24) and (3.26)

lim
m→∞FAcm,AScm,a(β)= 1 and lim

m→∞FScm,SAcm,a(β)= 1. (3.27)
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Further from (3.14), (3.15), (3.25) and (3.26)

lim
m→∞FAScm,A(−1),a(β)= 1 and lim

m→∞FSAcm,S(−1),a(β)= 1. (3.28)

From (3.21), (3.22) (3.27) and (3.28) we can conclude that the pairs of (A,R), (C,T) are non-
compatible reciprocally continuous and conditionally sequential absorbing, having unique fixed
point a =−1. Further, the pairs of (A,S), (B,T) are not weakly compatible and hence satisfied
all the conditions of Theorem 3.1.

Now, we give another generalization of Theorem 2.1 as under.

Theorem 3.2. Let A, B, S and T be mappings on a 2-menger space (Ω,F, tς to itself satisfying the
pairs of mappings (A,S) and (B,T) non-compatible reciprocally continuous and conditionally
sequential absorbing

FAx,By,γ(tς)≥ r(FSx,T y,γ(tς))

whenever x, y ∈Ω and tς > 0 for some continuous self-map on [0,1] such that r(tς)> tς for each
o < tς < 1.
Then A, B, S and T have unique common fixed point in Ω. Moreover, all these mappings are
discontinuous at their fixed point.

Proof. Since the pair (A,S) is non-compatible implies some sequence (xn) with

lim
n→∞ Axn = lim

n→∞Sxn = θ (say) (3.29)

for some θ ∈Ω
=⇒ lim

n→∞FASyn,ASyn,γ(β) not exist or lim
n→∞FSyn,SA yn,γ(β) ̸= 1.

Since the pair (A,S) is conditionally sequential absorbing from (3.29)

L{A,S} ̸=φ =⇒ ∃ 〈yn〉
such that

lim
n→∞ A yn = lim

n→∞Syn = θ (say)

=⇒ lim
n→∞FA yn,ASyn,γ(tϵ)= 1 and lim

n→∞FSyn,SA yn,γ(tς)= 1 (3.30)

for all γ ∈Ω, tς > 0.
Also, the pair (A,S) is reciprocally continuous implies whenever

lim
n→∞ A yn = lim

n→∞Syn = θ (say) (3.31)

=⇒ lim
n→∞FAθ,ASyn,γ(tς)= 1 and lim

n→∞FSθ,SA yn,γ(tς)= 1. (3.32)

Using from (3.31), (3.32) in (3.30), we get

Aθ = Sθ = θ. (3.33)

Since the pair (B,T) ia non-compatible implies some sequence (xn) with

lim
n→∞Bxn = lim

n→∞Txn = η(say) (3.34)
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for some η ∈ X

=⇒ lim
n→∞FBTxn,TBxn,γ(tς) not exist or lim

n→∞FBTxn,TBxn,γ(tς) ̸= 1.

Since the pair (B,T) is conditionally sequential absorbing from (3.34)

L{B,T} ̸=φ =⇒ ∃ 〈yn〉
such that

lim
n→∞Byn = lim

n→∞T yn = w (say)

=⇒ lim
n→∞FByn,BT yn,γ(tς)= 1 and lim

n→∞FT yn,TByn,γ(tς)= 1 (3.35)

for all γ ∈Ω, β> 0.
Also, the pair (B,T) is reciprocally continuous implies whenever

lim
n→∞Byn = lim

n→∞ST yn = w (say) (3.36)

=⇒ lim
n→∞FBw,BT yn,γ(tς)= 1 and lim

n→∞FTw,TByn,γ(tς)= 1. (3.37)

Using (3.36) and (3.37) in (3.35), we get

Bw = Tw = w. (3.38)

Claim w = θ.

On contrary if w ̸= θ.

Put x = θ and y= w in (3.2)

FAθ,Bw,γ(tς)≥ r(FSθ,Tw,γ(tς))

=⇒ Fθ,w,γ(tς)≥ r(Fθ,w,γ(tς))>Fθ,w,γ(tς)

from (3.33), (3.38)

=⇒ Fθ,w,γ(tς)>Fθ,w,γ(tς)

which is contradiction hence θ = w.

Uniqueness follows easily comes from contraction condition.

Suppose A is continuous at w from (3.31) then

lim
n→∞Syn = θ =⇒ lim

n→∞ ASyn = Aθ (say).

From (3.32)

lim
n→∞SA yn = Sθ

but Aθ = Sθ = θ

=⇒ lim
n→∞ ASyn = lim

n→∞SA yn . (3.39)

Eq. (3.39) demonstrates that (A,S) is compatible pair, despite the fact that it is non-compatible.

Therefore, A should be discontinuous at w. Similarly, the other mappings are also discontinuous
at w.

Now, we justified our theorem with proper illustration.
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Example 3.2. Let (Ω,F, tς) be a 2-Menger space where F, tς be as in (2.1) and Ω = R. The
mappings A,S,B,T :Ω→Ω are defined as

A(a)= B(a)=
{

a2 if a ∈ (0,1]
2 if a ∈ (1,8)

(3.40)

S(a)= T(a)=
{

1 if a ∈ (0,1]
loga if a ∈ (1,8).

(3.41)

From (3.40) and (3.41) a = e2 and 1 are coincidence points for the mappings A, S.
At a = e2, S(e2)= A(e2)= 2 and

AS(e2)= A(2)= 4, (3.42)

SA(e2)= S(2)= log2 . (3.43)

From (3.42) and (3.43)

AS(2) ̸= SA(2). (3.44)

Hence from (3.44) the mappings A, S are not weakly compatible.
For a sequence (pm)= e2 + 2

3m , for all m ≥ 1. Then (3.40)

lim
m→∞ Aam = lim

m→∞ A
(
e2 + 2

3m

)
= lim

m→∞2= 2, (3.45)

from (3.41)

lim
m→∞Sam = lim

m→∞S
(
e2 + 2

3m

)
= lim

m→∞ log
(
e2 + 2

3m

)
= 2. (3.46)

From (3.40), (3.46)

lim
m→∞ ASam = lim

m→∞ A
(
log

(
e2 + 2

3m

))
= lim

m→∞2= 2, (3.47)

from (3.41), (3.45)

lim
m→∞SAam = lim

m→∞S(2)= lim
m→∞ log2= log2. (3.48)

From (3.47), (3.48) we get

lim
m→∞ ASam ̸= lim

m→∞SAam. (3.49)

From (3.49) the pair (A,R) is non-compatible.
Further from (3.45), (3.46){

(pm) : lim
m→∞ Apm = lim

m→∞Spm
} ̸=φ.

There exists another sequence (qm)= 1− 4
3m , for all m ≥ 1. Then from (3.40)

lim
m→∞ Aqm = lim

m→∞ A
(
1− 4

3m

)
= lim

m→∞

(
1− 4

3m

)2
= 1, (3.50)

and from (3.41)

lim
m→∞Sqm = lim

m→∞S
(
1− 4

3m

)
= lim

m→∞1= 1. (3.51)

Communications in Mathematics and Applications, Vol. 13, No. 1, pp. 27–40, 2022



Some Results of Conditionally Sequential Absorbing Maps in 2-Menger Space: V. Srinivas and K. Satyanna 39

From (3.40) from (3.51)

lim
m→∞ ASqm = lim

m→∞ A(1)= lim
m→∞(1)= 1, (3.52)

from (3.41), (3.50)

lim
m→∞SAqm = lim

m→∞S
(
1− 4

3m

)2
= lim

m→∞1= 1. (3.53)

Thus from (3.50), (3.51),from (3.52) and (3.53)

lim
m→∞FASqm,Aqm,a(β)= 1and lim

m→∞FSAqm,Sqm,a(β)= 1. (3.54)

Further from (3.40), (3.52) and from (3.41), (3.53)

lim
m→∞FASqm,A(1),a(β)= 1 and lim

m→∞FSAqm,S(1),a(β)= 1. (3.55)

From (3.54), (3.55) and (3.49) the pairs of (A,R), (C,T) are non-compatible reciprocally
continuous and conditionally sequentially absorbing, having unique fixed point a = 1. Further,
maps A, R, C and T are discontinuity at a = 1. Moreover, the pairs of (A,R), (C,T) are not
weakly compatible and hence satisfying all the conditions of Theorem 3.2.

4. Conclusion
In this result we improvised Theorem 2.1 in two ways by using

(i) reciprocally continuous and conditionally sequential absorbing in the place of weakly
compatible mappings in first pair and use the owc in place of weakly compatible mappings
in second pair assumed in Theorem 2.1.

(ii) non-compatible reciprocally continuous and conditionally sequential absorbing maps in
the place of weakly compatible mappings of both pairs in Theorem 3.2.

Moreover these two results are justified with suitable examples, removing closed sub spaces in
Theorem 2.1 and removing completeness, closed sub spaces discontinuous of mappings at fixed
point in Theorem 2.1.
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