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Introduction 

The algebraic extensions of real number field have attracted the attention of many different researchers from all 

over the world. In [9], Weak Fuzzy Complex numbers appeared for the first time, where they have been defined 

as a new generalization of classical real numbers through fuzzy operators. In [3, 5] authors studied weak fuzzy 

complex vector spaces and matrices. The weak fuzzy complex number theoretical concepts such as Diophantine 

equations and congruencies [2,7-8]. Also, in [1], authors have studied weak fuzzy complex linear Diophantine 

equations in two variables and presented an easy algorithm to solve them. In [10], the foundations of functions 

in weak fuzzy complex variables were studied. Actually, one of the important results of using this type of 

numbers, modeling the solutions of some vectorial equations defined by norms in 3-dimensional Euclidean 

space A-Curves [4]. However, Python introduced Weak Fuzzy Complex numbers in [11-20]. 
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This has motivated us for the study of topological spaces based on the intervals defined over weak fuzzy 

complex numbers, where we study for the first time a novel topological space generated by weak fuzzy complex 

intervals based on the partial ordered ring structure of weak fuzzy complex numbers, where we build a topology 

structure over these intervals. Also, we present many novel results as mathematical theorems, mathematical 

proofs, and many related examples. On the other hand, we use the AH-isometry to determine the relationship 

between the weak fuzzy complex intervals, and neutrosophic intervals. 

Main Discussion 

Definition 1.  ([9]) 

The set of Weak Fuzzy Complex numbers was defined as follows, where ‘𝐽’ is the Weak Fuzzy 

Complex operator  

( 𝐽 ∉ 𝑅 ): 

𝐹𝐽 =  {𝑥0 + 𝑥1 𝐽 ;  𝑥0 , 𝑥1 ∈ 𝑅 , 𝐽2 = 𝑡 ∈ ]0, 1[ }. 

Properties of the Weak Fuzzy Complex numbers: ([9]) 

Let 𝑋 = 𝑥0 + 𝑥1 𝐽, 𝑌 = 𝑦0 + 𝑦1 𝐽∈ 𝐹𝐽, where 𝑥0 , 𝑥1, 𝑦0, 𝑦1 ∈ 𝑅  

 Addition: 𝑋 + 𝑌 = (𝑥0 + 𝑦0) + (𝑥1 + 𝑦1)𝐽 .  

 Multiplication 𝑋 × 𝑌 = (𝑥0𝑦0 + 𝑥1𝑦1𝑡) + (𝑥0𝑦1 + 𝑥1𝑦0)𝐽 . 

 The conjugate of X is: �̅� = 𝑥0 + 𝑥1 𝐽. 

Definition 2. ([9]) 

Let 𝜑 be the transformation function from 𝐹𝐽 to 𝑅 ×  𝑅, which we define as follows: 

𝜑: 𝐹𝐽 ↦ 𝑅 ×  𝑅. 

𝜑(𝑥0 + 𝑥1 𝐽) = (𝑥0 + 𝑥1 (−√𝑡), 𝑥0 + 𝑥1(+√𝑡)) = (𝑥0 − 𝑥1 √𝑡, 𝑥0 + 𝑥1√𝑡) . 

Definition 3. 

Let 𝜑: 𝐹𝐽 ↦ 𝑅 ×  𝑅  such that:  𝜑(𝑋) = (𝑎, 𝑏), the inverse function of 𝜑 is defined as follows: 

𝜑−1: 𝑅 ×  𝑅 ↦ 𝐹𝐽 

𝜑−1(𝑎, 𝑏) =
1

2
[𝑎 + 𝑏] +

1

2√𝑡
𝐽[𝑏 − 𝑎]. 

Definition 4. 

The ring of weak fuzzy complex numbers is defined as follows: 

ℂ𝑤 = {𝑎 + 𝑏𝐽  ;  𝐽2 = 𝑡 ∈ ]0,1[  ; 𝑎, 𝑏 ∈ ℝ}. 

Remark 1. 
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ℂ𝑤 is partially ordered set with (≤), with: 

𝑎 + 𝑏𝐽 ≤ 𝑐 + 𝑑𝐽 ⟺ {
𝑎 − 𝑏√𝑡 ≤ 𝑐 − 𝑑√𝑡

𝑎 + 𝑏√𝑡 ≤ 𝑐 + 𝑑√𝑡 
 . 

The relation (<) can be defined as follows: 

𝑎 + 𝑏𝐽 < 𝑐 + 𝑑𝐽 ⟺ {
𝑎 − 𝑏√𝑡 < 𝑐 − 𝑑√𝑡

𝑎 + 𝑏√𝑡 < 𝑐 + 𝑑√𝑡
 . 

Definition 5. 

We define the following types of weak fuzzy complex intervals: 

𝐼1 = [𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽]

= {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤  ; 𝑎 − 𝑏√𝑡 ≤ 𝑥 − 𝑦√𝑡 ≤ 𝑐 − 𝑑√𝑡 , 𝑎 + 𝑏√𝑡 ≤ 𝑥 + 𝑦√𝑡

≤ 𝑐 + 𝑑√𝑡} 

𝐼2 = ]𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽[

= {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤  ; 𝑎 − 𝑏√𝑡 < 𝑥 − 𝑦√𝑡 < 𝑐 − 𝑑√𝑡 , 𝑎 + 𝑏√𝑡 < 𝑥 + 𝑦√𝑡

< 𝑐 + 𝑑√𝑡} 

𝐼3 = [𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽[

= {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤  ; 𝑎 − 𝑏√𝑡 ≤ 𝑥 − 𝑦√𝑡 < 𝑐 − 𝑑√𝑡 , 𝑎 + 𝑏√𝑡 ≤ 𝑥 + 𝑦√𝑡

< 𝑐 + 𝑑√𝑡} 

𝐼4 = ]𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽]

= {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤  ; 𝑎 − 𝑏√𝑡 < 𝑥 − 𝑦√𝑡 ≤ 𝑐 − 𝑑√𝑡 , 𝑎 + 𝑏√𝑡 < 𝑥 + 𝑦√𝑡

≤ 𝑐 + 𝑑√𝑡}. 

Remark 2. 

1) The previous types of (WFC) intervals are defined under the condition 𝑎 + 𝑏𝐽 ≤ 𝑐 + 𝑑𝐽 in 𝑐𝑤. 

2) (WFC) intervals with ∞ in any side can be recognized as: 

]−∞, 𝑎 + 𝑏𝐽 ] = {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤   ; −∞ < 𝑥 − 𝑦√𝑡  ≤ 𝑎 − 𝑏√𝑡 , −∞ < 𝑥 + 𝑦√𝑡  ≤ 𝑎 + 𝑏√𝑡}. 

[𝑎 + 𝑏𝐽 , ∞[ = {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤   ; 𝑎 − 𝑏√𝑡 ≤ 𝑥 − 𝑦√𝑡  < ∞, 𝑎 + 𝑏√𝑡 ≤ 𝑥 + 𝑦√𝑡  < ∞}. 

 

Example 1. 

Take 

𝐼1 = ]1 + 2𝐽, 3 + 𝐽[ ;  𝐽2 = 𝑡 =
1

4
, √𝑡 =

1

2
. 
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{
1 + 2√𝑡 = 2 ≤ 3 + √𝑡 =

7

2

1 − 2√𝑡 = 0 ≤ 3 − √𝑡 =
5

2

  , 

so that, 

𝐼1 = {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤  ; 0 < 𝑥 −
1

2
𝑦 <

5

2
 ,2 < 𝑥 +

1

2
𝑦 <

7

2
} = {(𝑥, 𝑦) ∈ ℝ2;  0 < 𝑥 −

1

2
𝑦 <

5

2
 ,2 < 𝑥 +

1

2
𝑦 <

7

2
}. 

Take  

𝐼5 = ]−∞, −1 + 3𝐽 [  ;  𝐽2 =
1

9
= 𝑡, √𝑡 =

1

3
, 

𝐼5 = {𝑥 + 𝑦𝐽 ∈ 𝐶𝑤   ; −∞ < 𝑥 −
1

3
𝑦 < −2 , −∞ < 𝑥 +

1

3
𝑦 < 0} = {(𝑥, 𝑦) ∈ ℝ2;  −∞ < 𝑥 −

1

3
𝑦 <

−2 , −∞ < 𝑥 +
1

3
𝑦 < 0}. 

Definition 6. 

Let  𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽 ∈ 𝐶𝑤,  

we define: 

1) max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) = 𝑓−1[(max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡), max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡))]. 

2) min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) = 𝑓−1[(min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡), min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡))]. 

Where (f) is the isomorphism defined in [6] as follows: 

𝑓: 𝐶𝑤 → 𝑅 × 𝑅 ∶ 𝑓(𝑎 + 𝑏𝐽) = (𝑎 − 𝑏√𝑡, 𝑎 + 𝑏√𝑡), 

𝑓−1: 𝑅 × 𝑅 → 𝐶𝑤 , 

such that, 

𝑓−1(𝑎, 𝑏) =
𝑏+𝑎

2
+

1

√𝑡
𝐽 (

𝑏−𝑎

2
)  ; 𝐽2 = 𝑡 ∈ ]0,1[ . 

Theorem 1. 

In 𝐶𝑤, we have: 

1) min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≤ 𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽, 

2) max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≥ 𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽, 

3) If 𝑎 + 𝑏𝐽 ≤ 𝑐 + 𝑑𝐽, then min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) = 𝑎 + 𝑏𝐽, and max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) = 𝑐 + 𝑑𝐽, 

4) min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≤ max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

Theorem 2. 
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In 𝐶𝑤, we have: 

1) If 𝑥 + 𝑦𝐽 ≤ 𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽 ≤ 𝑐 + 𝑑𝐽, then 

𝑥 + 𝑦𝐽 ≤ min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

2) If 𝑥 + 𝑦𝐽 ≥ 𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽 ≥ 𝑐 + 𝑑𝐽, then 

𝑥 + 𝑦𝐽 ≥ max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

Proof of theorem 1. 

1) min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) =
1

2
[min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) + min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡)] +

1

2√𝑡
 𝐽 [min(𝑎 +

𝑏√𝑡, 𝑐 + 𝑑√𝑡) − min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡)] =  𝑘1 + 𝑘2𝐽. 

𝑘1 + 𝑘2√𝑡 = min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) ≤ 𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡. 

𝑘1 − 𝑘2√𝑡 = min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) ≤ 𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡, 

Hence, 

min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≤ 𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽. 

2) max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) =
1

2
[max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) + max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡)] +

1

2√𝑡
 𝐽 [max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) − max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡)] =  𝑘1 + 𝑘2𝐽. 

𝑘1 + 𝑘2√𝑡 = max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) ≥ 𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡, 

𝑘1 − 𝑘2√𝑡 = max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) ≥ 𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡. 

Hence, 

max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≥ 𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽. 

3) Assume that 𝑎 + 𝑏𝐽 ≤ 𝑐 + 𝑑𝐽,then 

{
𝑎 − 𝑏√𝑡 ≤ 𝑐 − 𝑑√𝑡

𝑎 + 𝑏√𝑡 ≤ 𝑐 + 𝑑√𝑡
 . 

Hence, 

{
min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) = 𝑎 − 𝑏√𝑡

min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) = 𝑎 + 𝑏√𝑡
 , 

 

and 

{
max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) = 𝑐 − 𝑑√𝑡

max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) = 𝑐 + 𝑑√𝑡
 . 

So that, 



Neutrosophic Sets and Systems, Vol. 78, 2025 582  

 

 

Raed Hatamleh, On A Novel Topological Space Based On Partially Ordered Ring Of Weak Fuzzy Complex Numbers and Its 

Relation With The Partially Ordered Neutrosophic Ring of Real Numbers 

min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) =
1

2
(𝑎 − 𝑏√𝑡 + 𝑎 + 𝑏√𝑡) +

1

2√𝑡
𝐽 (𝑎 + 𝑏√𝑡 − 𝑎 + 𝑏√𝑡) = 𝑎 + 𝑏𝐽, 

max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) =
1

2
(𝑐 − 𝑑√𝑡 + 𝑐 + 𝑑√𝑡) +

1

2√𝑡
𝐽 (𝑐 + 𝑑√𝑡 − 𝑐 + 𝑑√𝑡) = 𝑐 + 𝑑𝐽. 

4) Since, 

min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡) ≤ max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡), 

min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡) ≤ max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡), 

thus, 

min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽) ≤ max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

Proof of theorem 2. 

1) Assume that, 

{
𝑥 + 𝑦𝐽 ≤ 𝑎 + 𝑏𝐽
𝑥 + 𝑦𝐽 ≤ 𝑐 + 𝑑𝐽

 , 

then, 

{
𝑥 − 𝑦√𝑡 ≤ 𝑎 − 𝑏√𝑡

𝑥 + 𝑦√𝑡 ≤ 𝑎 + 𝑏√𝑡
 and {

𝑥 − 𝑦√𝑡 ≤ 𝑐 − 𝑑√𝑡

𝑥 + 𝑦√𝑡 ≤ 𝑐 + 𝑑√𝑡
 . 

Hence, 

{
𝑥 − 𝑦√𝑡 ≤ min(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡)

𝑥 + 𝑦√𝑡 ≤ min(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡)
 , 

and  

𝑥 + 𝑦𝐽 ≤ min(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

2) Assume that: 

{
𝑥 + 𝑦𝐽 ≥ 𝑎 + 𝑏𝐽
𝑥 + 𝑦𝐽 ≥ 𝑐 + 𝑑𝐽 

, 

then, 

{
𝑥 − 𝑦√𝑡 ≥ 𝑎 − 𝑏√𝑡

𝑥 + 𝑦√𝑡 ≥ 𝑎 + 𝑏√𝑡
 and {

𝑥 − 𝑦√𝑡 ≥ 𝑐 − 𝑑√𝑡

𝑥 + 𝑦√𝑡 ≥ 𝑐 + 𝑑√𝑡
 . 

Hence, 

{
𝑥 − 𝑦√𝑡 ≥ max(𝑎 − 𝑏√𝑡, 𝑐 − 𝑑√𝑡)

𝑥 + 𝑦√𝑡 ≥ max(𝑎 + 𝑏√𝑡, 𝑐 + 𝑑√𝑡)
 , 

and 

𝑥 + 𝑦𝐽 ≥ max(𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽). 

Theorem 3. 
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In 𝐶𝑤, we have: 

If 𝑎 + 𝑏𝐽 < 𝑐 + 𝑑𝐽, 𝑥 + 𝑦𝐽 < 𝑚 + 𝑛𝐽, then 

1) ]𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽[ ∩ ]𝑥 + 𝑦𝐽, 𝑚 + 𝑛𝐽[ = ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)[, 

2) [𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽] ∩ [𝑥 + 𝑦𝐽, 𝑚 + 𝑛𝐽] = [max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)]. 

Theorem 4. 

In 𝐶𝑤, we have: 

1) ]𝑎 + 𝑏𝐽 , ∞[ ∩ ]𝑥 + 𝑦𝐽, ∞[ = ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[. 

2) [𝑎 + 𝑏𝐽 , ∞[ ∩ [𝑥 + 𝑦𝐽, ∞[ = [max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[. 

3) ]𝑎 + 𝑏𝐽 , ∞[ ∪ ]𝑥 + 𝑦𝐽, ∞[ = ]min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[. 

4) [𝑎 + 𝑏𝐽 , ∞[ ∪ [𝑥 + 𝑦𝐽, ∞[ = [min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[. 

Theorem 5. 

In 𝐶𝑤, we have: 

1) ]−∞, 𝑎 + 𝑏𝐽 [ ∩ ]−∞, 𝑥 + 𝑦𝐽[ = ]−∞, min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)[. 

2) ]−∞, 𝑎 + 𝑏𝐽 ] ∩ ]−∞, 𝑥 + 𝑦𝐽] = ]−∞, min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)]. 

3) ]−∞, 𝑎 + 𝑏𝐽 [ ∪ ]−∞, 𝑥 + 𝑦𝐽[ = ]−∞, max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)[. 

4)  ]−∞, 𝑎 + 𝑏𝐽 ] ∪ ]−∞, 𝑥 + 𝑦𝐽] = ]−∞, max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)]. 

Proof of theorem 3. 

1) Let 𝑘 + ℎ𝐽 ∈ ]𝑎 + 𝑏𝐽 , 𝑐 + 𝑑𝐽[ ∩ ]𝑥 + 𝑦𝐽, 𝑚 + 𝑛𝐽[ . Then 

{
𝑘 + ℎ𝐽 > 𝑎 + 𝑏𝐽
𝑘 + ℎ𝐽 > 𝑥 + 𝑦𝐽

  , {
𝑘 + ℎ𝐽 < 𝑐 + 𝑑𝐽

𝑘 + ℎ𝐽 < 𝑚 + 𝑛𝐽 
. 

Hence, 

{
𝑘 + ℎ𝐽 > max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)
𝑘 + ℎ𝐽 < min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)

,  

so that 

𝑘 + ℎ𝐽 ∈ ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)[. 

Now, let 

𝑘 + ℎ𝐽 ∈ ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)[. 

Then, 
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{
𝑘 + ℎ𝐽 > max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)
𝑘 + ℎ𝐽 < min(𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽)

⟹ {
𝑘 + ℎ𝐽 > 𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽
𝑘 + ℎ𝐽 < 𝑐 + 𝑑𝐽, 𝑚 + 𝑛𝐽

⟹ 𝑘 + ℎ𝐽 ∈ ]𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽[ ∩

]𝑥 + 𝑦𝐽, 𝑚 + 𝑛𝐽[. 

2) The proof is exactly similar to 1 by replacing (<) with (≤) and (>) with (≥). 

Proof of theorem 4. 

1) ]𝑎 + 𝑏𝐽 , ∞[ ∩ ]𝑥 + 𝑦𝐽, ∞[ = ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(∞, ∞)[ = ]max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[, 

2) [𝑎 + 𝑏𝐽 , ∞[ ∩ [𝑥 + 𝑦𝐽, ∞[ = [max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , min(∞, ∞)[ = [max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) , ∞[,  

3) Let +ℎ𝐽 ∈ ]𝑎 + 𝑏𝐽, ∞[ ∪ ]𝑥 + 𝑦𝐽, ∞[ . Then 

{
𝑘 + ℎ𝐽 > 𝑎 + 𝑏𝐽

𝑜𝑟
𝑘 + ℎ𝐽 > 𝑥 + 𝑦𝐽

⟹ 𝑘 + ℎ𝐽 > min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) ⟹ 𝑘 + ℎ𝐽 ∈ ]min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽), ∞[. 

Conversely, suppose that 𝑘 + ℎ𝐽 ∈ ]min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽), ∞[, then 

{
𝑘 + ℎ𝐽 > 𝑎 + 𝑏𝐽

𝑜𝑟
𝑘 + ℎ𝐽 > 𝑥 + 𝑦𝐽

⟹ 𝑘 + ℎ𝐽 ∈ ]𝑎 + 𝑏𝐽 , ∞[ ∪ ]𝑥 + 𝑦𝐽, ∞[. 

4) It is similar to 3. 

Proof of theorem 5. 

1) ]−∞, 𝑎 + 𝑏𝐽 [ ∩ ]−∞, 𝑥 + 𝑦𝐽[ = ]max(−∞, −∞) , min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)[ = ]−∞, min(𝑎 +

𝑏𝐽, 𝑥 + 𝑦𝐽)[, 

2) ]−∞, 𝑎 + 𝑏𝐽 ] ∩ ]−∞, 𝑥 + 𝑦𝐽] = ]max(−∞, −∞) , min(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)] = ]−∞, min(𝑎 +

𝑏𝐽, 𝑥 + 𝑦𝐽)], 

3) Let 𝑘 + ℎ𝐽 ∈ ]−∞, 𝑎 + 𝑏𝐽[ ∪ ]−∞, 𝑥 + 𝑦𝐽[ .Then 

{
𝑘 + ℎ𝐽 < 𝑎 + 𝑏𝐽

𝑜𝑟
𝑘 + ℎ𝐽 < 𝑥 + 𝑦𝐽

⟹ 𝑘 + ℎ𝐽 < max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽) ⟹ 𝑘 + ℎ𝐽 ∈ ]−∞, max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)[. 

Conversely, assume that 𝑘 + ℎ𝐽 ∈ ]−∞, max(𝑎 + 𝑏𝐽, 𝑥 + 𝑦𝐽)[ , then 

{
𝑘 + ℎ𝐽 < 𝑎 + 𝑏𝐽

𝑜𝑟
𝑘 + ℎ𝐽 < 𝑥 + 𝑦𝐽

⟹ 𝑘 + ℎ𝐽 ∈ ]−∞, 𝑎 + 𝑏𝐽 [ ∩ ]−∞, 𝑥 + 𝑦𝐽[. 

4) It is similar to 3. 

Definition7. 

We define 𝜏 = {∅, 𝐶𝑤 , 𝑆𝑖} ;  𝑆𝑖 = ⋃ ]𝑎𝑖 + 𝑏𝑖𝐽, 𝑐𝑖 + 𝑑𝑖𝐽[𝑖∈𝐼 . 

Theorem 6. 
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(𝐶𝑤 , 𝜏) is a topological space. 

Proof. 

We have: 

∅, 𝐶𝑤 ∈ 𝜏 by a definition. 

Let 𝑆𝑖 , 𝑆𝑗 ∈ 𝜏. Then 

{
𝑆𝑖 = ⋃ ]𝑎𝑖 + 𝑏𝑖𝐽, 𝑐𝑖 + 𝑑𝑖𝐽[𝑖∈𝐼

𝑆𝑗 = ⋃ ]𝑎𝑗 + 𝑏𝑗𝐽, 𝑐𝑗 + 𝑑𝑗𝐽[𝑗∈𝐿
 ,  

𝑆𝑖 ∩ 𝑆𝑗 = ⋃ ]max(𝑎𝑘 + 𝑏𝑘𝐽, 𝑎𝑙 + 𝑏𝑙𝐽) , min(𝑐𝑘 + 𝑑𝑘𝐽, 𝑐𝑙 + 𝑑𝑙𝐽)[𝑙,𝑘∈𝑀  ∈ 𝜏. 

Also, ⋃ 𝑆𝑖
∞
𝑖=1  is a union of open intervals in 𝐶𝑤, hence ⋃ 𝑆𝑖

∞
𝑖=1 ∈ 𝜏, and 𝜏 is a topology on 𝐶𝑤, thus 

(𝐶𝑤 , 𝜏)is a topological space. 

Remark 3. 

1) Open sets in (𝐶𝑤, 𝜏) are the union of open intervals in 𝐶𝑤. 

2) Closed sets in (𝐶𝑤, 𝜏) are the complements of open sets, i.e. 

𝐷𝑖 = {𝐶𝑤 𝑆𝑖⁄  ; 𝑖 ∈ 𝐼, 𝑆𝑖 ∈ 𝜏 }. 

3) open intervals in 𝐶𝑤 are open sets. 

Example 2. 

Take 𝑆1 = ]1 + 2𝐽, 3 + 5𝐽[, 𝑆2 = ]2 + 𝐽, 3 + 𝐽[ ;  𝐽2 = 𝑡 =
1

4
. 

𝑆1 = 𝑆1 ∪ ∅, 𝑆2 = 𝑆2 ∪ ∅ , thus 𝑆1, 𝑆2 are open sets. 

𝑆1 ∩  𝑆2 = ]max(1 + 2𝐽, 2 + 𝐽), min(3 + 5𝐽, 3 + 𝐽)[;  

where, 

max(1 + 2𝐽, 2 + 𝐽) =
1

2
[max (1 + 2 (

1

2
) , 2 + (1) (

1

2
)) + max (1 − 2 (

1

2
) , 2 − (1) (

1

2
))] +

1

2(
1

2
)

𝐽 [max (1 + 2 (
1

2
) , 2 + (1) (

1

2
)) − max (1 − 2 (

1

2
) , 2 − (1) (

1

2
))] =

1

2
[max (2,

5

2
) +

max (0,
3

2
)] + 𝐽 [max (2,

5

2
) − max (0,

3

2
)] =

1

2
(

5

2
+

3

2
) + 𝐽 [

5

2
−

3

2
] = 2 + 𝐽. 

min(3 + 5𝐽, 3 + 𝐽) =
1

2
[min (3 +

5

2
, 3 +

1

2
) + min (3 −

5

2
, 3 −

1

2
)] +

1

2(
1

2
)

𝐽 [min (3 +
5

2
, 3 +

1

2
) −

min (3 −
5

2
, 3 −

1

2
)] =

1

2
[min (

11

2
,

7

2
) + min (

1

2
,

5

2
)] + 𝐽 [min (

11

2
,

7

2
) − min (

1

2
,

5

2
)] =

1

2
(

7

2
+

1

2
) +

𝐽 [
7

2
−

1

2
] = 2 + 3𝐽. 
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𝑆1 ∩  𝑆2 = ]2 + 𝐽, 2 + 3𝐽[ ∈ 𝜏. 

𝑆1 ∪  𝑆2 = ]1 + 2𝐽, 3 + 5𝐽[ ∪ ]2 + 𝐽, 3 + 𝐽[ ∈ 𝜏. 

𝑆1̅ = 𝐶𝑤 ]1 + 2𝐽, 3 + 5𝐽[⁄ , is a closed set. 

𝑆2
̅̅̅ = 𝐶𝑤 ]2 + 𝐽, 3 + 𝐽[⁄ , is a closed set. 

𝑆1̅ ∩ 𝑆2
̅̅̅ = (𝑆1 ∪  𝑆2

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ), 𝑆1̅ ∪ 𝑆2
̅̅̅ = 𝑆1 ∩  𝑆2

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ∈ 𝜏. 

Weak Fuzzy complex intervals representation as neutrosophic intervals: 

Definition 8. [17] 

Let 𝑅(𝐼) = {𝑎 + 𝑏𝐼  ; 𝑎, 𝑏 ∈ ℝ , 𝐼2 = 𝐼} be the neutrosophic ring of real numbers, then it is partially 

ordered with: 

𝑎 + 𝑏𝐼 ≤ 𝑐 + 𝑑𝐼 ⟺ {
𝑎 + 𝑏 ≤ 𝑐 + 𝑑

𝑎 ≤ 𝑐
 . 

Remark. [17] 

ℎ: 𝑅(𝐼) → 𝑅 × 𝑅: ℎ(𝑎 + 𝑏𝐼) = (𝑎, 𝑎 + 𝑏) is a ring isomorphism, and it is called the AH- isometry. 

The inverse isometry is defined as: 

ℎ−1: 𝑅 × 𝑅 → 𝑅(𝐼): ℎ−1(𝑎, 𝑏) = 𝑎 + (𝑏 − 𝑎)𝐼. 

Definition 9. 

The neutrosophic interval  [𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽] is defined under the condition 𝑎 + 𝑏𝐼 ≤ 𝑐 + 𝑑𝐼. 

𝑥 + 𝑦𝐼 ∈ [𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽] ⟺ {
𝑎 ≤ 𝑥 ≤ 𝑐

𝑎 + 𝑏 ≤ 𝑥 + 𝑦 ≤ 𝑐 + 𝑑
 . 

Remark 4. 

The ring of weak fuzzy complex numbers is isomorphic to 𝑅 × 𝑅 with 𝑓: 𝐶𝑤 → 𝑅 × 𝑅 such that: 

𝑓(𝑎 + 𝑏𝐽) = (𝑎 − 𝑏√𝑡, 𝑎 + 𝑏√𝑡)   ; 𝐽2 = 𝑡. 

Theorem 7. 

Every weak fuzzy complex number can be represented with one neutrosophic real number. 

Proof. 

Let ℎ: 𝑅(𝐼) → 𝑅 × 𝑅  be the neutrosophic AH- isometry and 𝑓: 𝑊𝑐 → 𝑅 × 𝑅  be the (WFC) 

isomorphism, then we can define: 

𝜑: 𝐶𝑤 → 𝑅(𝐼) ;     𝜑 = ℎ−1 ○ 𝑓. 
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It is clear that (𝜑) is a ring isomorphism, with: 

 𝜑(𝑎 + 𝑏𝐽) = ℎ−1 ○ 𝑓(𝑎 + 𝑏𝐽) = ℎ−1(𝑎 − 𝑏√𝑡, 𝑎 + 𝑏√𝑡) = 𝑎 − 𝑏√𝑡 + [(𝑎 + 𝑏√𝑡) −

(𝑎 − 𝑏√𝑡)]𝐼 = (𝑎 − 𝑏√𝑡) + 2𝑏√𝑡𝐼 

Hence, the proof is complete. 

Result 1. 

Every open interval in 𝐶𝑤 ]𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽[ can be represented with exactly one open interval in 𝑅(𝐼) 

as follows: 

]𝑎 + 𝑏𝐽, 𝑐 + 𝑑𝐽[ ⟷ ]𝜑(𝑎 + 𝑏𝐽), 𝜑(𝑐 + 𝑑𝐽)[ = ](𝑎 − 𝑏√𝑡) + 2𝑏√𝑡𝐼, 𝑐 − 𝑑√𝑡 + 2𝑑√𝑡𝐼[. 

Remark 5. 

We call 𝜑: 𝐶𝑤 → 𝑅(𝐼) the weak fuzzy neutrosophic AH- isometry. 

Theorem 8. 

Let 𝜑: 𝐶𝑤 → 𝑅(𝐼) be the weak fuzzy neutrosophic AH- isometry, then: 

If 𝑎 + 𝑏𝐽 < 𝑐 + 𝑑𝐽, 𝜑(𝑎 + 𝑏𝐽) < 𝜑(𝑐 + 𝑑𝐽). 

Proof: Assume that 𝑎 + 𝑏𝐽 < 𝑐 + 𝑑𝐽, then: 

{
𝑎 − 𝑏√𝑡 < 𝑐 − 𝑑√𝑡

𝑎 + 𝑏√𝑡 < 𝑐 + 𝑑√𝑡
⟹ {

𝑎 − 𝑏√𝑡 < 𝑐 − 𝑑√𝑡

(𝑎 − 𝑏√𝑡) + 2𝑏√𝑡 < (𝑐 − 𝑑√𝑡) + 2𝑑√𝑡
 

⟹ 𝑎 − 𝑏√𝑡 + 2𝑏√𝑡𝐼 < 𝑐 − 𝑑√𝑡 + 2𝑑√𝑡𝐼 ⟹ 𝜑(𝑎 + 𝑏𝐽) < 𝜑(𝑐 + 𝑑𝐽). 

Result 2. 

The weak fuzzy complex interval topological space is isomorphic to the neutrosophic interval 

topology. 

Proof. 

Since every (WFC) interval can be linked with only one neutrosophic interval, then it is isomorphic to 

the neutrosophic topological space of intervals. 

Result 3. 

Every open set in 𝐶𝑤 , 𝐴 = ⋃ ]𝑎𝑖 + 𝑏𝑖𝐽, 𝑐𝑖 + 𝑑𝑖𝐽[𝑖∈𝑘  can be linked with exactly one open set in 𝑅(𝐼) 

as follows: 
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𝜑(𝐴) = ⋃]𝜑(𝑎𝑖 + 𝑏𝑖𝐽), 𝜑(𝑐𝑖 + 𝑑𝑖𝐽)[ .

𝑖∈𝑘

 

 

Conclusion 

In this work we studied for the first time a novel topological space generated by weak fuzzy complex 

intervals based on the partial ordered ring structure of weak fuzzy complex numbers, where we built a 

topology structure over these intervals. Also, we presented many novel results as mathematical 

theorems, mathematical proofs, and many related examples. On the other hand, we use the 

AH-isometry to determine the relationship between the weak fuzzy complex intervals, and 

neutrosophic intervals. For future studies, these mathematical tools can be used effectively with other 

tools and techniques that can be observed through [21-45]. 

References 

[1] M.Abualhomos, W.M.M. Salameh, M. Bataineh, M.O. Al-Qadri, A. Alahmade, A.Al-Husban, An Effective Algorithm for Solving 

Weak Fuzzy Complex Diophantine  Equations in Two Variables,(2024). (Doi:https://doi.org/10.54216/IJNS.230431). 

[2] A.M.A. Alfahal, M. Abobala, Y.A. Alhasan, R.A. Abdulfatah, Generating Weak Fuzzy Complex and Anti Weak Fuzzy Complex 

Integer Solutions for Pythagoras Diophantine EquationX2 +Y2 = Z2, International Journal of Neutrosophic Science 22 (2023) 8–14. 

(Doi: https://doi.org/10.54216/IJNS.220201). 

[3] Y.A.Alhasan, A.M.A.Alfahal, R.A.Abdulfatah, G.Nordo, M.M.A.Zahra,On Some Novel Results About Weak Fuzzy Complex 

Matrices, International Journal of Neutrosophic Science 21 (2023) 134–140. (Doi:https://doi.org/10.54216/IJNS.210112). 

[4] Y.A. Alhasan, L. Xu, R.A. Abdulfatah, A.M.A. Alfahal, The Geometrical Characterization for The Solutions of a Vectorial 

Equation By Using Weak Fuzzy Complex Numbers and Other Generalizations Of Real Numbers, International Journal of 

Neutrosophic Science 21 (2023) 155–159.(Doi: https://doi.org/10.54216/IJNS.210415). 

[5] R. Ali, On The Weak Fuzzy Complex Inner Products On Weak Fuzzy Complex Vector Spaces, 

Neoma Journal of Mathematics and Computer Science 1 (2023). 

(Doi:https://doi.org/10.5281/zenodo.7953682). 

[6] Sarkis, M. (2024). On The Diagonalization Problem of Weak Fuzzy Complex Matrices Based On a Special Isomorphism. 

Galoitica: Journal of Mathematical Structures and Applications, 22-27. (Doi: https://doi.org/10.54216/GJMSA.0110203).  

[7] F.C. Galarza, M.L. Flores, D.P. Rivero, M. Abobala, On Weak Fuzzy Complex Pythagoras  

Quadruples, International Journal of Neutrosophic Science 22 (2023) 108–113. (Doi:https://doi.org/10.54216/IJNS.220209). 

[8] Abobala, M. (2024). On Some Novel Results About Weak Fuzzy Complex Integers. Journal of Neutrosophic and Fuzzy Systems, 

15-22. (Doi: https://doi.org/10.54216/JNFS.080202).  

[9] A.Hatip, An Introduction to Weak Fuzzy Complex Numbers, Galoitica: Journal of Mathematical Structures and Applications 3 

(2023) 08–13. (Doi:https://doi.org/10.54216/gjmsa.030101). 

[10]  L. Razouk, S. Mahmoud, M. Ali, On the Foundations of Weak Fuzzy Complex-Real Functions, 5 (2024) 116–140,(Doi: 

https://doi.org/10.22105/jfea.2024.435955.1369) . 

[11] L. Razouk, S. Mahmoud, M. Ali, A Computer Program For The System Of Weak Fuzzy Complex Numbers And Their Arithmetic 

Operations Using Python, Galoitica: Journal of Mathematical Structures and Applications 8 (2023) 45–5.  

https://doi.org/10.54216/IJNS.230431
https://doi.org/10.54216/IJNS.220201
https://doi.org/10.54216/IJNS.210112
https://doi.org/10.54216/IJNS.210415
https://doi.org/10.5281/zenodo.7953682
https://doi.org/https:/doi.org/10.54216/GJMSA.0110203
https://doi.org/10.54216/IJNS.220209
https://doi.org/https:/doi.org/10.54216/JNFS.080202
https://doi.org/10.54216/gjmsa.030101
https://doi.org/10.22105/jfea.2024.435955.1369


Neutrosophic Sets and Systems, Vol. 78, 2025 589  

 

 

Raed Hatamleh, On A Novel Topological Space Based On Partially Ordered Ring Of Weak Fuzzy Complex Numbers and Its 

Relation With The Partially Ordered Neutrosophic Ring of Real Numbers 

https://doi.org/10.54216/gjmsa.080104. 

[12] Abdallah Shihadeh, Khaled Ahmad Mohammad Matarneh, Raed Hatamleh, Mowafaq Omar Al-Qadri, Abdallah 

Al-Husban,(2024), On The Two-Fold Fuzzy n-Refined Neutrosophic Rings For 2≤n≤3, Neutrosophic Sets and Systems, Vol. 

68,pp.8-25 . (Doi: 10.5281/zenodo.11406449). 

[13] Abdallah Shihadeh, Khaled Ahmad Mohammad Matarneh, Raed Hatamleh, Randa Bashir Yousef Hijazeen, Mowafaq Omar 

Al-Qadri, Abdallah Al-Husban.(2024). An Example of Two-Fold Fuzzy Algebras Based On Neutrosophic Real Numbers, 

Neutrosophic Sets and Systems,vol.67, pp. 169-178.(DOI:10.5281/zenodo.11151930). 

[14] Abubaker, Ahmad A, Hatamleh, Raed, Matarneh, Khaled, Al-Husban, Abdallah.(2024). On the Numerical Solutions for Some 

Neutrosophic Singular Boundary Value Problems by Using (LPM) Polynomials, International Journal of Neutrosophic 

Science,25(2),197-205. (Doi: https://doi.org/10.54216/IJNS.250217). 

[15] Raed Hatamleh , Ayman Hazaymeh,(2025),On The Topological Spaces of Neutrosophic Real  Intervals, International Journal of 

Neutrosophic Science, Vol. 25 Issue. 1 PP. 130-136, (Doi: https://doi.org/10.54216/IJNS.250111. 

[16] Raed Hatamleh , Ayman Hazaymeh.(2025),On Some Topological Spaces Based On Symbolic n-Plithogenic Intervals, International 

Journal of Neutrosophic Science,Vol.25Issue.1PP. 23-37.(Doi: https://doi.org/10.54216/IJNS.250102). 

[17] Abobala, M., and Hatip, A., "An Algebraic Approach To Neutrosophic Euclidean 

Geometry", Neutrosophic Sets and Systems, Vol. 43, 2021.  

[18] Hatamleh, R., Zolotarev,V. A. (2015). On Model Representations of Non-Selfadjoint Operators with Infinitely Dimensional 

Imaginary Component, Journal of Mathematical Physics, Analysis, Geometry,11(2), 174–186. 

(Doi:https://doi.org/10.15407/mag11.02.174). 

[19] Hatamleh, R., Zolotarev,V. A.(2014). On Two-Dimensional Model Representations of One Class of Commuting Operators, 

Ukrainian Mathematical Journal, 66(1), 122–144. https://doi.org/10.1007/s11253-014-0916-9. 

[20] R.Hatamleh.(2024).On the Compactness and Continuity of Uryson's Operator in Orlicz Space, International  Journal of 

Neutrosophic Science, 24 (3), 233-239. 

[21] Raed Hatamleh, Ayman Hazaymeh.(2024). Finding Minimal Units In Several Two-Fold Fuzzy Finite Neutrosophic Rings, 

Neutrosophic Sets and Systems, Vol. 70, pp.1-16.  

(Doi: 10.5281/zenodo.13160839). 

[22] Abubaker, Ahmad A, Hatamleh, Raed, Matarneh, Khaled, Al-Husban, Abdallah.(2024).On the Numerical Solutions for Some 

Neutrosophic Singular Boundary Value Problems by Using (LPM) Polynomials, Inernational Journal of Neutrosophic 

Science,25(2),197-205.(Doi: https://doi.org/10.54216/IJNS.250217). 

[23] Heilat, A.S.,Batiha,B,T.Qawasmeh ,Hatamleh R.(2023). Hybrid Cubic B-spline Method for Solving A Class of Singular Boundary 

Value Problems. European Journal of Pure and Applied Mathematics, 16(2),751-762.(Doi: 

https://doi.org/10.29020/nybg.ejpam.v16i2.4725). 

[24] T.Qawasmeh, A.Qazza, R.Hatamleh, M.W. Alomari, R. Saadeh.(2023). Further accurate numerical radius 

inequalities.Axiom-MDPI, 12 (8), 801. 

[25] T.Qawasmeh,R.Hatamleh,(2023).A new contraction based on H-simulation functions in the frame of extended b-metric spaces and 

application,International Journal of Electrical and Computer Engineering  13 (4),4212-4221. 

[26] R.Hatamleh,V.A. Zolotarev.(2017).On the abstract inverse scattering problem for traces class pertubations. Journal of 

Mathematical Physics, Analysis, Geometry 13(1),1-32. https://doi.org/10.15407/mag13.01.003. 

[27]  R.Hatamleh, Abdallah Al-Husban,N.Sundarakannan4, M. S. Malchijah raj5.(2025). Complex cubic intuitionistic fuzzy set applied 

to subbisemirings of bisemirings using homomorphism.Communications on Applied Nonlinear Analysis,32(3),418-435. 

[28] A.Rajalakshmi1, R.Hatamleh, Abdallah Al-Husban,K.Lenin Muthu Kumaran, M.S.Malchijah raj6.(2025). Various (ζ1; ζ2) 

neutrosophic ideals of an ordered ternary semigroups. Communications on Applied Nonlinear Analysis,32(3),400-417. 

https://doi.org/10.54216/gjmsa.080104
https://fs.unm.edu/NSS/TwoFold2.pdf
https://doi.org/10.54216/IJNS.250217
https://doi.org/10.54216/IJNS.250111
https://doi.org/10.54216/IJNS.250102
https://doi.org/10.1007/s11253-014-0916-9
https://doi.org/10.54216/IJNS.250217
https://doi.org/10.29020/nybg.ejpam.v16i2.4725


Neutrosophic Sets and Systems, Vol. 78, 2025 590  

 

 

Raed Hatamleh, On A Novel Topological Space Based On Partially Ordered Ring Of Weak Fuzzy Complex Numbers and Its 

Relation With The Partially Ordered Neutrosophic Ring of Real Numbers 

[29] R.Hatamleh. (2007).On a Class of Nonhomogeneous Fields in Hilbert Space.Journal of Mathematics and Statistics ,3 (4), 207-210. 

[30] R.Hatamleh.(2024). On The Numerical Solutions of the Neutrosophic One-Dimensional  

Sine-Gordon System, International  Journal of Neutrosophic Science, 25 (3), 25-36. 

[31] Hamadneh,T., Alomari, M.W., Al-Shbeil, I., Alaqad,H.,Hatamleh, R., Heilat, A. S., & Al-Husban, A. (2023). Refinements of the 

Euclidean operator radius and Davis–Wielandt radius-type inequalities. Symmetry, 15(5), 1061. 

[32] R.Hatamleh,V.A.Zolotarev.(2012).On the universal models of commutative systems of linear operators.Journal of Mathematical 

Physics, Analysis, Geometry,8(3),248-259. 

[33] Abdallah Al-Husban & Abdul Razak Salleh 2015. Complex Fuzzy Hyperring Based on Complex Fuzzy Spaces. Proceedings of 2nd 

Innovation and Analytics Conference & Exhibition (IACE). Vol. 1691. AIP Publishing 2015. Pages 040009-040017. 

[34] Al-Husban, A., & Salleh, A. R. (2016). Complex fuzzy hypergroups based on complex fuzzy spaces. International Journal of Pure 

and Applied Mathematics, 107(4), 949-958. 

[35] Alsarahead, M. O., & Al-Husban, A. (2022). Complex multi–fuzzy subgroups. Journal of discrete mathematical sciences and 

cryptography, 25(8), 2707-2716. 

[36] Jaradat, A., & Al-Husban,A.(2021).The multi-fuzzy group spaces on multi-fuzzy space. J. Math. Comput. Sci.,11(6), 7535-7552. 

[37] Al-Husban, A. (2021). Multi-fuzzy hypergroups. Italian Journal of Pure and Applied Mathematics, 46, 382-390. 

[38] Al-Husban, A., Fuzzy Soft Groups based on Fuzzy Space. (2021) Wseas Transactions on Mathematics. 21, 53-57. 

[39] Al-Husban,. Abdallah, Al-Sharoa, Doaa., Al-Kaseasbeh, Mohammad., & Mahmood, R.M.S. (2022). Structures of fibers of groups 

actions on graphs. Wseas Transactions on Mathematics, 7, 650-658. 

[40] C. Sivakumar, Mowafaq Omar Al-Qadri, Abdallah shihadeh, Ahmed Atallah Alsaraireh, Abdallah Al-Husban, P. Maragatha 

Meenakshi, N. Rajesh, M. Palanikumar. (2024). q-rung square root interval-valued  sets with respect to aggregated operators using 

multiple attribute decision making. Journal of, 23(3), pp. 154-174. 

 

[41] Abu, Ibraheem.,T.,T.,Al-Husban, Abdallah.,Alahmade, Ayman.,Azhaguvelavan, S., Palanikumar, Murugan.(2024).Computer 

purchasing using new type neutrosophic sets and its extension based on aggregation operators. International Journal of Neutrosophic 

Science ,24(1), pp. 171-185.  

[42] Raja, K., Meenakshi, P. M., Al-Husban, A., Al-Qadri, M. O., Rajesh, N., & Palanikumar, M. (2024). Multi-criteria group decision 

making approach based on a new type of neutrosophic vague approach is used to select the shares of the companies for 

purchase. International Journal of Neutrosophic Science, 23(3), 296-96. 

[43] J., Lejo. , Damrah, Sadeq. , M., Mutaz. , Al-Husban, Abdallah. , Palanikumar, M.. (2024). Type-I extension Diophantine neutrosophic 

interval valued soft set in real life applications for a decision making. International Journal of Neutrosophic Science, 24(4), pp. 

151-164. 

[44] R.Hatamleh, V.A.Zolotarev.(2017). Jacobi operators and orthonormal matrix-valued polynomials.I. Ukrainian Mathematical Journal, 

69(2), 228-239. 

[45] R.Hatamleh, V.A.Zolotarev.(2017).Jacobi operators and orthonormal matrix-valued polynomials.II. Ukrainian Mathematical Journal, 

69(6), 836-847. 

 

Received: Sep 7, 2024. Accepted: Dec 6, 2024 

https://scholar.google.com/citations?view_op=view_citation&hl=ar&user=3M9TL5sAAAAJ&cstart=20&pagesize=80&citation_for_view=3M9TL5sAAAAJ:4TOpqqG69KYC
http://dspace.nbuv.gov.ua/bitstream/handle/123456789/106722/03-Hatamleh.pdf?sequence=1
https://umj.imath.kiev.ua/index.php/umj/article/view/1688
https://umj.imath.kiev.ua/index.php/umj/article/view/1688

