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Abstract In this research work, we prove a class of new common fixed point theorems in
complete fuzzy metric spaces (CFMS). To prove these theorems, we use contractions existing
in the literature, setting some new conditions for two mappings. Our result also reveals that
the property of subset, commutativity, and compatibility are not necessary for the existence of a
unique common fixed point of two self–mappings in fuzzy metric spaces.

1 Introduction

In 1975, Kramosil and Michalek [9] advanced the concept of fuzzy metric spaces, which can
be seen as a generalization of statistical and probabilistic metric spaces. Following the work
of Kramosil and Michalek, it became possible to obtain various fixed-point results in fuzzy
metric spaces by employing different types of contractions for self mappings. Later, Grabiec [3]
introduced the concept of completeness in fuzzy metric spaces, also known as G-complete fuzzy
metric spaces, and extended the Banach contraction theorem to G-complete fuzzy metric spaces.
Based on Grabiec’s work, Fang [1] later established new fixed-point theorems for contractive
type mappings in G-complete fuzzy metric spaces. Shortly thereafter, Mishra et al. [10] derived
several general fixed-point theorems for asymptotically commutative maps in the same space,
generalizing several fixed-point theorems in metric, Menger, fuzzy, and uniform spaces. In
addition to the works relying on the G-complete fuzzy metric spaces, George and Veeramani
[2] modified the definition of the Cauchy sequence introduced by Grabiek [3] due to the fact
that the real set R is not complete with Grabiec’s completeness definition. Furthermore, they
modified the notion of a fuzzy metric space introduced by Kramosil and Michalek [9] in the
context of the intuition of fuzziness. They then defined Hausdorff and first countable topology.
Subsequently, the notion of a complete fuzzy metric space introduced by George and Veeramani
became another new characterization of completeness in fuzzy metric spaces. Several fixed-
point theorems have also been formulated based on this metric space. Gregory and Sapena [4]
presented a fixed-point theorem for complete fuzzy metric spaces in the sense of George and
Veeramani.

Many researchers have established common fixed-point results to generalize fixed-point the-
ory in fuzzy metric spaces. Sun et al. [18] proved a common fixed point theorem for four
self-mappings. Shahzad et al. [15] established some common fixed point theorems in fuzzy
b-metric spaces. Rehman et al. [13] demonstrated common fixed point theorems for a pair of
self-mappings in fuzzy cone metric spaces. For more results about the common fixed point the-
orems in fuzzy metric spaces we can see [12], [5], [6], [21], [22] and [11]. After a brief analysis
of the construction of common fixed point in complete fuzzy metric spaces, we develop com-
mon fixed point theorems for two self-mappings in fuzzy metric spaces using the contractions
introduced by Shen et al. [16] and Wardowski [20]. The first two theorems apply to compatible
mappings, while the third and fourth theorems establish the existence of a unique common fixed
point without requiring commutativity or compatibility.
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2 Preliminaries

Definition 2.1 ([14]). A binary operation ∗ : [0, 1]× [0, 1] → [0, 1] is called t-norm or triangular
norm if it satisfied following properties:

(i) ∗ is commutative and associative;

(ii) 1 ∗ a = a ∗ 1 = a for all a ∈ [0, 1];

(iii) a ∗ b ≤ c ∗ d if a ≤ c and b ≤ d, for all a, b, c, d ∈ [0, 1].

George and Veeramani introduced the following revised definition of fuzzy metric space.

Definition 2.2 ([2]). Let X be a set, the binary operation ∗ : [0, 1]×[0, 1] → [0, 1] be a continuous
t-norm, and R+ is the real set [0,∞). A mapping M : X ×X × [0,∞) → [0, 1] is fuzzy distance
function. The fuzzy metric on X is the ordered triplet (X,M, ∗) satisfies the following conditions
for all x, y, z ∈ X and s, t ∈ R+:

(i) M(x, y, t) > 0;

(ii) M(x, y, t) = 1 if and only if x = y, for all t ∈ R+;

(iii) M(x, y, t) = M(y, x, t);

(iv) M(x, y, t) ∗M(y, z, s) ≤ M(x, z, t+ s);

(v) The function M(x, y, . . .) : [0,∞) → [0, 1] is left continuous.

The metric spaces satisfying above five properties called GV -fuzzy metric space.

The concept of a common fixed point for a self-mapping was first introduced by Jungk [8] in
1974, and he proved the following theorem.

Theorem 2.3. Let f be a continuous mapping of a complete metric space (X, d) into itself. Then
f has a fixed point in X if and only if there exists k ∈ (0, 1) and a mapping g : X → X which
commutes with f and satisfies g(X) ⊂ f(X) and

d(g(x), g(y)) ≤ kd(f(x), f(y)), (2.1)

for all x, y ∈ X . Indeed, f and g have a unique common fixed point if (2.1) holds.

In 1986, Jungk introduced compatible mappings and proved the general fixed point for self-
mappings by using the concept of compatible mappings in place of commutative mappings. He
defined compatible mappings as follows.

Definition 2.4 ([7]). Self mappings f and g on a metric space (X, d) are compatible if and only
if

lim
n→∞

d(gf(xn), fg(xn)) = 0,

where (xn) is a sequence in X such that

lim
n→∞

f(xn) = lim
n→∞

g(xn) = t for some t ∈ X.

The following fuzzy version of the compatible mappings was introduced by Mishra et al. in
[10].

Definition 2.5 ([10]). Two self-mappings f and g on a fuzzy metric space (X,M, ∗) are compat-
ible if

lim
n→∞

M(fg(xn), gf(xn), t) = 1,

where (xn) is a sequence in X such that

lim
n→∞

f(xn) = lim
n→∞

g(xn) = u for someu ∈ X.
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3 Different Types of Contraction Model in Fuzzy Metric Spaces

Building on Grabiec’s work on fuzzy contractions, several models have been proposed for gen-
eral fixed points in fuzzy metric spaces, analogous to Banach contractions. Vasuki [19] intro-
duced the following contraction.

Theorem 3.1 ([19]). Let f and g be R-weakly commuting mappings on a complete fuzzy metric
spaces (X,M, ∗) such that

M(g(x), g(y), t) ≥ r(M(f(x), f(y), t)),

where r : [0, 1] → [0, 1] is continuous function with r(p) > p, for all p ∈ (0, 1). If one of the map
f or g is continuous, then f and g have unique common fixed point.

Shingh and Jain [17] proved the following common fixed point theorem.

Theorem 3.2 ([17]). Let f and g be semi-compatible mappings on a complete fuzzy metric spaces
(X,M, ∗) such that M(f(x), g(y), t) ≥ rM(x, y, t), where r : [0, 1] → [0, 1] is continuous func-
tion with r(p) > p, for all p ∈ (0, 1). If one of the map f or g is continuous, then f and g have
unique common fixed point.

Shen et al. defined the altering distance function and further proved an interesting result in
[16] as follows.

Definition 3.3 ([16]). A altering distance function ϕ : [0, 1] → [0, 1] which satisfies the following
properties:

(i) ϕ is strictly decreasing and left continuous,

(ii) limλ→1− ϕ(λ) = 0, i.e., when ϕ(λ) = 0 if and only if λ = 1.

Theorem 3.4 ([16]). Let (X,M, ∗) be an M -complete fuzzy metric space and f a self-map of X
and suppose that ϕ : [0, 1] → [0, 1] satisfies the above properties (1) and (2) of Definition (3.3).
Furthermore, let τ be a function from (0,∞) into (0, 1). If for any t > 0, f satisfies the following
condition:

ϕ(M(fx, fy, t)) ≤ τ(t)ϕ(M(x, y, t).

Wardowski defined family of mappings and H-contractive in [20] as follows.

Definition 3.5 ([20]). A family of mappings µ : (0, 1] → [0,∞) satisfying following two condi-
tions:

(i) µ is strictly decreasing and left continuous,

(ii) µ is onto.

Here conditions (i) and (ii) imply that µ(1) = 0. Such family of mappings is denoted by H .

Definition 3.6 ([20]). Let (X,M, ∗) be a fuzzy metric space. A mapping f : X → X is said to
be H-counteractive with respect to µ ∈ H , if there exists K ∈ (0, 1) such that

µ[M(f(x), f(y), t)] ≤ Kµ[M(x, y, t)] for all x, y ∈ X, and t > 0.

4 Main Results

First, using the contractions introduced by Shen et al. [16] and Wardowski [20], we prove two
common fixed point theorems for two self-mappings, using the quasi-compatibility property of
mappings.

The fixed-point theorem established by Shen et al. [16] using ϕ-contraction and Wardowski’s
H-contraction [20] applies to a single mapping. However, we have extended these contractions
to prove a common fixed-point theorem for two self-mappings in fuzzy metric spaces. Both
theorems follow the same pattern for obtaining a common fixed point, as illustrated below.



236 Dev Raj Joshi, Sanjay Mishra and Piyush Kumar Tripathi

Theorem 4.1. Let(X,M, ∗) be a complete fuzzy metric space and f and g are compatible self-
mappings of X , with g(X) ⊂ f(X) satisfying the condition:

ϕ[M(g(x), g(y), t)] ≤ K(t)ϕ[M(f(x), f(y), t)] for all x, y ∈ X and t > 0, (4.1)

where function ϕ : [0, 1] → [0, 1] is

(i) strictly decreasing and left continuous,

(ii) ϕ(α) = 0 ⇐⇒ α = 1 and K : (0,∞) → (0, 1) is any function.

If the self-map f is continuous, then f and g each have a unique fixed point in X .

Proof. Let x0 ∈ X . Since g(X) ⊂ f(X), for x0 ∈ X , there exists x1 ∈ X such that g(x0) =
f(x1)). In general, yn = g(xn) = f(xn+1) for all n ∈ N ∪ {0}. If yn = yn+1, then g(xn) =
g(xn+1) implying (xn+1) = g(xn+1). Thus, xn+1 is coincident point. So, let yn ̸= yn+1 for all
n ∈ N ∪ {0}. Now, by given condition

ϕ[M(g(xn), g(xn+1), t)] ≤ K(t) · ϕ[M(f(xn), f(xn+1), t)]

⇒ ϕ[M(f(xn+1), f(xn+2), t)] ≤ K(t) · ϕ[M(f(xn), f(xn+1), t)]

< ϕ[M(f(xn), f(xn+1), t)]

Since ϕ is strictly decreasing, we must have,

M(f(xn+1), f(xn+2), t) > M(f(xn), f(xn+1), t).

This show that (M(f(xn), f(xn+1), t)) is an increasing sequence in [0, 1].
Let limn→∞ M(f(xn), f(xn+1), t) = l < 1. Now, by the given contraction

ϕ[M(f(xn+1), f(xn+2), t)] ≤ K(t) · ϕ[M(f(xn), f(xn+1), t)].

For every t, supposing that n → ∞, since ϕ is left continuous, we have ϕ(l) ≤ K(t) · ϕ(l) <
ϕ(l), showing that ϕ(l) = 0. By the second property of ϕ, ϕ(l) = 0 implies l = 1. Hence

lim
n→∞

M(f(xn), f(xn+1), t) = 1 (4.2)

Next, we show that the sequence (f(xn)) is a Cauchy sequence. Then, for 0 < ϵ < 1 and n0 ∈ N,
there exists n ∈ N such that for n > n0, p ≥ 1 and t > 0,

M(f(xn), f(xn+p), t) ≥ M(f(xn), f(xn+1),
t
p ∗M(f(xn+1), f(xn+2),

t
p ∗ . . . ∗M(f(xn+p−1), f(xn+p),

t
p).

Taking n → ∞ from (4.2)

M(f(xn), f(xn+p), t) ≥ 1 ∗ 1 ∗ . . . 1 = 1, (since 1 ∗ 1 = 1)

Thus, limn→∞ M(f(xn), f(xn+p), t) = 1. Hence, the sequence (f(xn)) is a Cauchy sequence
in the complete fuzzy metric space (X,M, ∗). Therefore, (f(xn)) converges to a point z ∈
X , thus limn→∞ f(xn) = z. Since yn = g(xn) = f(xn+1), if limn→∞ f(xn) = z, then
limn→∞ g(xn) = z. As f is continuous, limn→∞ f(xn) = f(z) and limn→∞ fg(xn) = f(z);
the compatibility of the two mappings implies limn→∞ M(fg(xn), gf(xn)) = 1. This implies
M(f(z), gf(xn), t) = 1, thus limn→∞ gf(xn) = f(z).

Next, we will show that z is a common fixed point of f and g. By the given contraction (4.1)

ϕ[M(gf(xn), g(xn), t)] ≤ K(t)ϕ[M(ff(xn), f(xn))] for all t > 0, n ∈ N.

When n → ∞, then ϕ[M(f(z), z, t)] ≤ K(t)ϕ[M(f(z), z, t)]. Thus,

[1 −K(t)]ϕ[M(f(z), z, t)] ≤ 0 (4.3)
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Since, K(t) ∈ (0, 1), shows ϕ[M(f(z), z, t)] = 0, i.e., M(f(z), z, t) = 1 (by condition (ii) of
ϕ), hence f(z) = z. Again, by (4.1)

ϕ[M(g(z), g(xn), t)] ≤ K(t)ϕ[M(f(z), f(xn), t)].

Taking n → ∞, we have

ϕ[M(g(z), z, t)] ≤ K(t)ϕ[M(f(z), z, t)].

This shows ϕ[M(g(z), z, t)] ≤ 0, since f(z) = z. Thus, ϕ[M(g(z), z, t)] = 0, i.e., M(g(z), z, t) =
1. Hence, g(z) = z.

To show the uniqueness of the common fixed point, let u ∈ X be another common fixed point
other than z, then u = f(u) = g(u). Now, by (4.1),

ϕ[M(g(z), g(u), t)] ≤ K(t)ϕ[M(f(z), f(u), t)].

Thus, ϕ[M(z, u, t)] ≤ K(t)ϕ[M(z, u, t)], i.e., ϕ[M(z, u, t)] ≤ 0 (by (4.3)). This shows ϕ[M(z, u, t)] =
0, i.e., M(z, u, t) = 1. Thus, z = u. Therefore, f and g have a unique fixed point.

The following theorem is a direct application of Wardowski’s contraction in complete metric
spaces. A common fixed point for two self-mappings exists if they satisfy Wardowski’s contrac-
tion condition [20].

Theorem 4.2. Let (X,M, ∗) be a complete fuzzy metric space and f, g are compatible self-
mappings on X , with g(X) ⊂ f(X) satisfying the condition

µ[M(g(x), g(y), t)] ≤ K(t)µ[M(f(x), f(y), t)] for allx, y ∈ X and t > 0, (4.4)

where function µ : (0, 1] → [0,∞) is

(i) strictly decreasing and left continuous,

(ii) µ(α) = 0 ⇐⇒ α = 1, and K : (0,∞) → (0, 1) is any function.

If self-map f is continuous, then f and g have a unique common fixed point in X .

Proof. Let x0 ∈ X . Since g(X) ⊂ f(X), for x0 ∈ X , there exists x1 ∈ X such that g(x0) =
f(x1). In general, yn = g(xn) = f(xn+1) for all n ∈ N ∪ {0}. If yn = yn+1, then g(xn) =
g(xn+1) implying that f(xn+1) = g(xn+1). Thus, xn+1 is a coincident point. So, let yn ̸= yn+1
for all n ∈ N ∪ {0}. Now, by given condition

µ[M(g(xn), g(xn+1), t)] ≤ K(t) · µ[M(f(xn), f(xn+1), t)]

⇒ µ[M(f(xn+1), f(xn+2), t)] ≤ K(t) · µ[M(f(xn), f(xn+1), t)]

< µ[M(f(xn), f(xn+1), t)]

Since µ is strictly decreasing, we must have,

M(f(xn+1), f(xn+2), t) > M(f(xn), f(xn+1), t).

This implies that (M(f(xn), f(xn+1), t)) is an increasing sequence in [0, 1].
Let limn→∞ M(f(xn), f(xn+1), t) = l < 1. Now, by given contraction

µ[M(f(xn+1), f(xn+2), t)] ≤ K(t) · µ[M(f(xn), f(xn+1), t)].

For every t, by supposing that n → ∞, since µ is left continuous, we have, µ(l) ≤ K(t) · µ(l) <
1µ(l) which shows that µ(l) = 0. By the second property of µ, therefore, l = 1. Hence

lim
n→∞

M(f(xn), f(xn+1), t) = 1 (4.5)

Next, we show that the sequence (f(xn)) is a Cauchy sequence. For 0 < ϵ < 1 and n0 ∈ N,
there exists n ∈ N such that for n > n0, p ≥ 1, and t > 0,
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M(f(xn), f(xn+p), t) ≥ M(f(xn), f(xn+1),
t
p) ∗M(f(xn+1), f(xn+2),

t
p) ∗ . . . ∗

M(f(xn+p−1), f(xn+p),
t
p).

Taking n → ∞ from (4.5),

M(f(xn), f(xn+p), t) ≥ 1 ∗ 1 ∗ . . . ∗ 1 = 1.

Thus, limn→∞ M(f(xn), f(xn+p), t) = 1. Hence, the sequence (f(xn)) is a Cauchy se-
quence in the complete fuzzy metric space (X,M, ∗). Therefore, (f(xn)) converges to a point
z ∈ X . Consequently, limn→∞ f(xn) = z. Since yn = g(xn) = f(xn+1), if limn→∞ f(xn) = z,
then limn→∞ g(xn) = z. As f is continuous, thus limn→∞ ff(xn) = f(z) and limn→∞ fg(xn) =
f(z). The compatibility of the two functions shows limn→∞ M(fg(xn), gf(xn), t) = 1, i.e.,
M(f(z), gf(xn), t) = 1, i.e., limn→∞ gf(xn) = f(z).

Next, we will show that z is a common fixed point of f and g. Given the contraction (4.4),
we have

µ[M(gf(xn), g(xn), t)] ≤ K(t)µ[M(ff(xn), f(xn)] for all t > 0, n ∈ N.

When n → ∞, then µ[M(f(z), z, t)] ≤ K(t)µ[M(f(z), z, t)] shows

[1 −K(t)]µ[M(f(z), z, t)] ≤ 0 (sinceK(t) ∈ (0, 1)) (4.6)

Thus, µ[M(f(z), z, t)] = 0, i.e., M(f(z), z, t) = 1 (by condition (ii) of ϕ). Hence, f(z) = z.
Again, by (4.4)

µ[M(g(z), g(xn), t)] ≤ K(t)µ[M(f(z), f(xn), t)].

Taking n → ∞, we have

µ[M(g(z), z, t)] ≤ K(t)µ[M(f(z), z, t)]

⇒ µ[M(g(z), z, t)] ≤ 0 (since f(z) = z)

⇒ µ[M(g(z), z, t)] = 0

⇒ M(g(z), z, t) = 1

⇒ g(z) = z

To show the uniqueness of the common fixed point, let u ∈ X be another common fixed point
other than z, then u = f(u) = g(u). Now,

µ[M(g(z), g(u), t)] ≤ K(t)µ[M(f(z), f(u), t)]

⇒ µ[M(z, u, t)] ≤ K(t)µ[M(z, u, t)]

⇒ [1 −K(t)])µ[M(z, u, t)] ≤ 0 (by (4.6))

⇒ µ[M(z, u, t)] = 0

⇒ M(z, u, t) = 1

⇒ z = u

Hence, f and g each have a unique fixed point.

Corollary 4.3. If the map f is identity map on X , then the above two theorems become the
theorem of Shen et al. [16] and Wardowski [20], respectively.

Example 4.4. Let X = [0, 1] and self-mappings

f(x) =

{
1
4 − x if 0 ≤ x ≤ 1

8 ;
1
6 if 1

8 < x ≤ 1.

and

g(x) =

{
1
8 if 0 ≤ x ≤ 1

8 ;
1
6 if 1

8 < x ≤ 1.
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on X . Thus, g(X) ⊂ f(X). For the sequence (xn = 1
8 − 1

8n), the mappings f(x) and g(x) are
compatible. The altering distance function ϕ : [0, 1] → [0, 1], defined by ϕ(r) = 1 −

√
r. The

function K : (0,∞) → (0, 1) given by K(t) = t
t+1 for all t > 0. The fuzzy metric on X is

M(x, y, t) = e
−2d(x,y)

t , where d(x, y) = |x− y|. Here, ϕ(r) satisfies the properties (i) and (ii) of
Definition (3.3). Clearly, it satisfies ϕ contraction, and hence by Theorem (4.1), there is a unique
common fixed point at x = 1

8 . Similarly, if we define µ : [0, 1] → [0,∞) by µ(r) = 1−r
r , then by

Theorem (4.2), there is a unique common fixed point at x = 1
8 .

In Theorems (4.1) and (4.2), we applied Jungck contraction-type conditions, requiring the
range of one mapping to be a subset of the range of the other. However, a common fixed point
for any two mappings f and g exists under the following contraction, where the subset condition
and compatibility are not necessarily required.

Theorem 4.5. Let f and g be two self-mappings on the fuzzy metric space (X,M, ∗) satisfying
the conditions:

ϕ(M(f(x), g(y), t)) ≤ K(t)ϕ(M(x, y, t)) (4.7)

µ(M(f(x), g(y), t)) ≤ K(t)µ(M(x, y, t)) (4.8)

for all x, y ∈ X and t > 0. Where ϕ is the altering distance functions as defined in Definition
(3.3), and K : [0,∞) → [0, 1] is any function. If one of f or g is continuous in X , then f and g
have a unique common fixed point in X .

Proof. Let f be continuous in X . For any arbitrary point x0 ∈ X , let f(x0) = x1 and g(x1) = x2.
In general, we can construct sequences x2n+1 = f(x2n) and x2n+2 = g(x2n+1) for n = 0, 1, . . ..
Now, taking x = x2n and y = x2n+1 in (4.7). We prove the theorem by using the contraction
(4.7).

ϕ(M(f(x2n), g(x2n+1), t)) ≤ K(t)ϕ(M(x2n, x2n+1, t)) < ϕ(M(x2n, x2n+1, t))

⇒ ϕ(M(x2n+1, x2n+2, t)) < ϕ(M(x2n, x2n+1, t)).

Since ϕ is strictly decreasing, we have,

M(x2n+1, x2n+2, t) > M(x2n, x2n+1, t) for all n ∈ N ∪ {0}.

This shows that the sequence (M(x2n, x2n+1)) is increasing in [0, 1]. Thus, (M(xn, xn+1)) is
increasing in [0, 1]. Let limn→∞ M(xn, xn+1) = l ≤ 1. If possible, suppose l < 1. Now, using
the contraction (4.7) we have,

ϕ(M(f(xn), g(xn+1), t)) ≤ K(t)ϕ(M(xn, xn+1, t))

⇒ ϕ(M(xn+1, xn+2), t)) ≤ K(t)ϕ(M(xn, xn+1, t)).

Taking n → ∞, we have,

ϕ(l) ≤ K(t)ϕ(l) < ϕ(l) ⇒ ϕ(l) = 0.

Hence, by second property of ϕ, l = 1. Thus,

lim
n→∞

M(xn, xn+1) = 1 (4.9)

Next, we show that (xn) is a Cauchy sequence. Take any positive integer p and t > 0, then we
have,

M(xn, xn+p, t) ≥ M(xn, xn+1,
t
p) ∗M(xn+1, xn+2,

t
p) ∗ . . . ∗M(xn+p−1, xn+p,

t
p).

It is p times. When n → ∞, then we have

lim
n→∞

M(xn, xn+p, t) ≥ 1 ∗ 1 ∗ · · · ∗ 1 (since1 ∗ 1 = 1)

⇒ lim
n→∞

M(xn, xn+p, t) ≥ 1

⇒ lim
n→∞

M(xn, xn+p, t) = 1
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Hence, (xn) is a Cauchy sequence. Since (X,M, t) is a complete metric space, there exists u ∈
X such that limn→∞ xn = u. As f is continuous, limn→∞ f(xn) = f(u) and limn→∞ f(xn) =
limn→∞ xn+1 = u. Therefore, f(u) = u. Again, taking x = xn and y = u, then from (4.7)

ϕ(M(f(xn), g(u), t)) ≤ K(t)ϕ(M(xn, u, t)) < ϕ(M(xn, u, t))

⇒ ϕ(M(f(xn), g(u), t)) < ϕ(M(xn, u, t)).

Since ϕ is strictly decreasing, we have, M(f(xn), g(u), t) > M(xn, u, t). As the fuzzy metric is
continuous in X , we have,

lim
n→∞

M(f(xn), g(u), t) ≥ lim
n→∞

M(xn, u, t)

⇒ M(u, g(u), t) ≥ M(u, u, t) (since lim
n→∞

f(xn) = lim
n→∞

xn = u)

⇒ M(u, g(u), t) ≥ 1

⇒ M(u, g(u), t) = 1

⇒ g(u) = u

Hence, u is a common fixed point of f and g.
To show uniqueness, let there be another common fixed point v ∈ X , such that f(v) =

g(v) = v. Now, by (4.7)

ϕ(M(f(u), g(v), t)) ≤ K(t)ϕ(M(u, v, t))

⇒ ϕ(M(u, v, t)) ≤ K(t)ϕ(M(u, v, t))

⇒ (1 −K(t))ϕ(M(u, v, t)) ≤ 0

⇒ ϕ(M(u, v, t)) = 0 (since 1 −K(t) ≥ 0)

⇒ M(u, v, t)) = 1

⇒ u = v

Hence, u is the unique common fixed point.

In the following theorem, a similar process of proof is used as above, even-though the map-
pings satisfy µ contraction.

Theorem 4.6. Let f and g be two self-mappings on the fuzzy metric space (X,M, ∗) satisfying
the conditions:

µ(M(f(x), g(y), t)) ≤ K(t)µ(M(x, y, t)), (4.10)

for all x, y ∈ X and t > 0. Where µ is the altering distance functions as defined in Definition
(3.5), and K : [0,∞) → [0, 1] is any function. If one of f or g is continuous in X , then f and g
have a unique common fixed point in X .

5 Conclusion

From Theorems (4.1), (4.2), (4.5), and (4.6) we conclude that the contraction introduced by Shen
et al. [16] and Wardowski [20] are applicable to the common fixed point theorem. Furthermore,
from Theorems (4.5) and (4.6), it is evident that the subset and compatibility conditions are not
necessary for the existence of a common fixed point for two self-mappings. An open question
remains as to whether these contractions are applicable to generalized fuzzy metric spaces and
intuitionistic fuzzy metric spaces.
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