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1. INTRODUCTION AND OUR CONTRIBUTION   

Fuzzy topology is a branch of topology and classical set theory that takes membership and uncertainty levels into 

account. Lotfi A. Zadeh first proposed fuzzy sets in 1965. They offer a mathematical foundation for dealing with 

ambiguity and imprecision in data representation. By allocating membership values between 0 and 1, fuzzy sets 

expand on classical sets by permitting elementsitoibelong to a set to differing degrees [6]. Allen Hatcher introduced 

and expanded the theory of covering spaces. Elon Lages Lima investigated the idea of covering spaces and 

fundamental groups [7]. So, the idea of fuzzy covering spaces arises as a logical progression of traditional 

coveringispaceitheory, building upon the idea of fuzzy sets. Covering spaces are essential to comprehending the 

basic group and homotopy theory in conventional topology. This framework is expanded to include fuzzy sets via 

fuzzy covering spaces, which allows for a more adaptable handling of topological structures and mappings. [1] 

[8][4],[5]. As a generalization of the classical lifting feature in covering space theory [2],[3], fuzzy ideal lifting is a 

key concept in the study of fuzzy ideal covering spaces. A fuzzy ideal lifting function captures the uncertainty present 

in the mapping between fuzzy ideal spaces by allocating fuzzy sets to points in the fuzzy ideal base space. This 
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approach is fundamental to the definition of the fuzzy ideal Homotopy Lifting Property (FIHLP). The classical 

homotopy lifting property is extended to fuzzy settings by the fuzzy ideal homotopy lifting property, which pertains 

to a fuzzy ideal measure(µ𝐴, 𝐈). In summary, FIHLP preserves the fuzzy ideal structures created by the mapping by 

guaranteeing that homotopies between fuzzy ideal map lift to fuzzy ideal map in the covering space. This characteristic 

has important ramifications for comprehending the topology of fuzzy ideal spaces and is crucial for researching how 

fuzzy ideal mapping behave under continuous deformations. Fibrations are essential for capturing the local and global 

structure of spaces in fuzzy ideal topology. By extending the concept of a fibration to fuzzy ideal environments, a 

fuzzy ideal fibration offers a framework for examining how mappings between fuzzy ideal spaces behave. The 

characteristics of fuzzy ideal fibrations are described by a number of statements and theorems that clarify the 

relationship between fuzzy ideal lifting functions, fuzzy ideal maps, and fuzzy ideal covering spaces [2]. As a result, 

fuzzy ideal topology is based on the ideas of fuzzy ideal sets, fuzzy ideal covering spaces, fuzzy ideal lifting, FIHLP, 

and fuzzy ideal fibrations. It provides a flexible framework for researching topological spaces where uncertainty and 

imprecision are present. By bridging the gap between fuzzy ideal mathematics and classical topology, these ideas 

provide opportunities to investigate the complex interactions betweenistructureiand  fuzziness in 

mathematicalimodeling andianalysis.  

 

Definition 1.1[9] Suppose 𝑋 is a non-empty set which is an object collection. The fuzzy set 𝐴  in 𝑋 is of order pairs 

𝐴 = {(𝑥, µ𝐴(𝑥))│𝑥є 𝑋, 0 ≤ µ𝐴(𝑥) ≤ 1 }, where  µ𝐴  ∶ 𝑋 → [0, 1]  is called the "membership function". and each  𝑥є 𝑋 

the value of  µ𝐴(𝑥) is called the grade of membership of 𝑥 𝑖𝑛 𝐴. 

Definition 1.2[10]: A fuzzy point p in X is a particular fuzzy set with a membership function defined by:       𝑝(𝑥) =

 {
𝜇             𝑖𝑓 𝑥 = 𝑦
0           𝑖𝑓     𝑥 ≠ 𝑦

 

 where 0 < 𝜇 ≤ 1. P is considered to possess support m, value µ and it is denoted by 𝑝𝑚
𝜇

 or p(m,µ).  

Definition 1.3[11]: Assume that all fuzzy subsets on the discourse universes X and Y belong to the classes  F(X), 

F(Y). A fuzzy function is a mapping f from F(X) into F(Y) if, for any fuzzy subsets A; A′ ∈F(X) and B;B′ ∈F(Y) that 

are f-related with A;A′, respectively, A =A′ ⇒B=B′. holds true. 

Definition 1.4[12]:  A map 𝕀: 𝐼𝑥 → 𝐼 is referred to as topological space 𝑋 a fuzzy 𝗂deal 𝗂f 𝗂t fulfills    the following 

conditions: 

 

• (𝑂1)𝕀(0) = 1, 

• (02) µᴀ ≤ µ𝘉 → 𝕀(µᴀ) ≥ 𝕀 (µᴀ) for all  µ𝘈, µ𝘉 ∈ 𝐼𝑥,   

• (𝑂3) 𝕀 ( µ𝘈∨ µ𝐵) ≥ min (𝕀 (µ𝘈), 𝕀 (µ𝐵) ) for all µ𝐴, µ𝐵  ∈  𝐼𝑥 . 

Such that (𝜇𝑋, τ∗, 𝕀) is FuITs. 

 

Denoted by  iff  𝐼1 (µ𝐴)  ≤ 𝐼2 (µ𝐴) ∀𝜆 ∈   𝐼𝑥, we obtain  𝐼1 is finer than  𝐼2 ( 𝐼2 is coarser than  𝐼1) if  𝐼1 and  𝐼2 are 

fuzzy ideals on X. Fuzzy ideal topological space is the name given to the triple (𝑋, 𝜏, 𝐼). Articulate the fuzzy ideal 𝐼° 

by: 

 

𝕀°(µ𝐴) = {1                   𝑎𝑡  µ𝐴  = 0̅
0                𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

 

Definition 1.5: Let 𝑝: (µ 𝑥, 𝐈)  → (µ 𝑦, I ) be a fuzzy  ideal continuous and surjective. Let (µ 𝑢 , 𝐈) ⊂ (µ 𝑦 , 𝐈 ) be a fuzzy 

open set in (µ 𝑦 , 𝐈). We say (µ 𝑢 , 𝐈) ⊂ (µ 𝑦 , 𝐈 ) is evenly fuzzy ideal cover by p if 𝑝−1 (µ 𝑢, 𝐈  )  is a union of an arbitrary 

number of disjoint fuzzy open sets µ 𝑣𝛼  such that for all 𝛼 , the function p|µ 𝑢𝛼 : µ 𝑢𝛼 →  µ 𝑢  is a fuzzy ideal 

homeomorphism. 

Definition 1.6:  A fuzzy ideal fibration structure (µ 𝐸 , p, I, µ 𝐵) consists of two fuzzy ideal space  µ 𝐸,  µ 𝐵 and a fuzzy 

ideal continuous surjective p: ( µ 𝐸  , 𝐈 ) →( µ 𝐵  , 𝑰). The fuzzy ideal space ( µ 𝐸  , 𝐈 ) is called a fuzzy ideal total (or 

fuzzy ideal fibered ) space; P is termed the projection, and ( µ 𝐵  , 𝑰) is the fuzzy ideal base space for each 𝑢0∈( µ 𝑦 ,

𝐈 ). Let 𝑢0∈( µ 𝐵  , 𝑰) then 𝐹: 𝑝−1 (𝑢0) and F is called fuzzy ideal fiber on 𝑢0. We refer to (µ 𝐸 , p, I, µ 𝐵) as a fuzzy ideal 

f iber structure over 𝑃.  
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                                     FIGURE 1: Ϝ𝑼𝒁𝒁𝒀𝒊 𝒊𝒅𝒆𝒂𝒍 𝒇𝒊𝒃𝒆𝒓𝒊 𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆  

Definition 1.7: consider P:  (µ 𝐸 , 𝑰) →   (µ 𝐵 , 𝑰) act as a map, also  p has 𝑡ℎ𝑒𝑖𝑓𝑢𝑧𝑧𝑦 ideal ℎ𝑜𝑚𝑜𝑡𝑜𝑝𝑦𝑖 
 

   lifting (F. I. H. L. P) w.r.t (µ 𝑥 , 𝐈)if given a fuzzy ideal map 𝑣: (µ 𝑥 , 𝑰)  →   (µ 𝐸 , 𝑰) and a fuzzy ideal homotopy 

ℎ𝑡: (µ 𝑥, 𝐈 )  → (µ 𝐵 , 𝑰) such that 𝑃 ∘ 𝑣 = ℎ0. so, there 𝑖𝑠 𝑎𝑖𝑓𝑢𝑧𝑧𝑦 ideal homotopy  ℎ𝑡
∗ ∶  (µ 𝑥, 𝐈 )  → (µ 𝐵 , 𝑰) such that:   

"1.ℎ0
∗= 𝑣(𝑥)"     "2. 𝑝 ∘ ℎ𝑡

∗(𝑥) = ℎ𝑡  for all 𝑥 ∈  (µ 𝑥, 𝐈 ) and 𝑡 ∈  𝐼." 

                                                        

                                                               FIGURE 2 .F.I.H.L.P                                

Definition 1.8: Let (µ 𝐵 , 𝑰) (µ 𝐸 , 𝑰)  two fuzzy ideal topological spaces. The fuzzy ideal fiber structure (F. I. H. L. P) 

𝑖𝑠𝑖𝑐𝑎𝑙𝑙𝑒𝑑  a 𝑓𝑢𝑧𝑧𝑦𝑖𝑖𝑑𝑒𝑎𝑙  𝑓𝑖𝑏𝑒𝑟𝑖𝑠𝑝𝑎𝑐𝑒  or a fuzzy 𝑖𝑑𝑒𝑎𝑙𝑖𝑓𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛   (𝐹. 𝐼. 𝐹. 𝑆) for the class𝑖 ℛ of the fuzzy idea 

spaces if 𝑝 has a fuzzy ideal ℎ𝑜𝑚𝑜𝑡𝑜𝑝𝑦𝑖𝑙𝑖𝑓𝑡𝑖𝑛𝑔 (covering)𝑖𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 (𝐹. I. H. 𝐿. P) for all (µ x, 𝐈)  ∈ 𝓡𝑖. 

Example 1.9: Consider  𝑖P ∶  (µ 𝐸 , 𝑰)  × F →  (µ 𝐵 , 𝑰) 𝑏𝑒𝑖𝑎𝑖𝑓𝑢𝑧𝑧𝑦 ideal𝑖projection. Also,  𝑝 is a fuzzy ideal fibration. 

Additionally,  𝑏 ∈  (µ 𝐵 , 𝑰), the fuzzy ideal fiber over (µ 𝐵 , 𝑰) 𝑖𝑠𝑖𝑎𝑖𝑓𝑢𝑧𝑧𝑦 ideal ℎ𝑜𝑚𝑒𝑜𝑚𝑜𝑟𝑝ℎ𝑖𝑐𝑖𝑡𝑜 𝐹. A fuzzy ideal 

𝑓𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛𝑖𝑐𝑎𝑛𝑖𝑏𝑒 applied to fuzzy ideal 𝑙𝑖𝑓𝑡𝑖𝑎𝑖𝑓𝑢𝑧𝑧𝑦 ideal path in (µ 𝐵 , 𝑰) to a fuzzy ideal path into (µ 𝑍 , 𝑰) as 

demonstrated by the next theorem. 

Theorem 1.10: Consider (µ 𝐸 , 𝑰) , (µ 𝐵 , 𝑰)  two fuzzy ideal topological spaces. If P ∶ (µ 𝐸 , 𝑰)   →  (µ 𝐵 , 𝑰)  is a 

(𝐹. 𝐼. 𝐹. 𝑆), so, any fuzzy ideal path v within µ 𝐵  togetherwith 𝑣(0) ∈  𝑝(µ 𝑍 , 𝑰)can be considered a fuzzy ideal lifted 

to a fuzzy path in (µ 𝑍 , 𝑰).  

proof: Let One fuzzy ideal point space is denoted by p. Suppose 𝑣 is a fuzzy ideal where a fuzzy ideal point 

𝑒 ∈ (µ 𝐸 , 𝑰)  such that 𝑝(𝑒)  =  𝑣(0) In line with a fuzzy ideal map: 𝑝 → (µ 𝐸 , 𝑰)  like that  𝑝(𝑣(0)  =  𝑣(𝛼, 0)), 
where 𝛼 ∈  𝑝. There 𝑖𝑠𝑖𝑎𝑖𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙𝑖𝑝𝑎𝑡ℎ u in(µ 𝐸 , 𝑰)  such that 𝑢(0)  =  𝑒 alongwith pu = v, indicating that u is 

a 𝑓𝑢𝑧𝑧𝑦𝑖𝑖𝑑𝑒𝑎𝑙 lifting of v. This is 𝑏𝑒𝑐𝑎𝑢𝑠𝑒𝑖𝑝 is a fuzzy ideal fibration, which ℎ𝑎𝑠𝑖𝑡ℎ𝑒𝑖𝑓𝑢𝑧𝑧𝑦 ideal 

homotopyiliftingiproperty. 
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2. UNIQUE FUZZY IDEAL PATH LIFTING 

Definition 2.1: Aifuzzy ideal map P ∶  (µ 𝐸 , 𝑰)   →  (µ 𝐵 , 𝑰) It is alleged to have a unique fuzzy ideal path lifting 

(𝑈. 𝐹. 𝐼. 𝑃. 𝐿) if for a fuzzy ideal paths 𝑢 and 𝑣 in (µ 𝐸 , 𝑰)   such that 𝑝𝑢 =  𝑝𝑣 and 𝑢(0)  =  𝑣(0), We have 𝑢 =  𝑣. 

Lemma 2.2: The fuzzy ideal path lifting of a fuzzy ideal covering map is unique.  

Lemma 2.3: Consider  P ∶  (µ 𝐸 , 𝑰)   →   (µ 𝐵 , 𝑰)hasiuniqueifuzzy  ideal pathilifting.  So,𝑝  has Theiuniqueifuzzy 

ideal lifting 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦𝑖𝑓𝑜𝑟𝑖𝑓𝑢𝑧𝑧𝑦 ideal path connected spaces. 

proof: Let µ 𝑘 be a fuzzy ideal path connected. Let 𝑢, 𝑣 ∶   (µ 𝐾 , 𝑰)  →  (µ 𝐸 , 𝑰) be fuzzy ideal maps such that 𝑝𝑢 =
 𝑝𝑣. Let 𝑘0 ∈ (µ 𝐾 , 𝑰) such that 𝑢(𝑘0)  =  𝑣(𝑘0). We must demonstrate that 𝑢 =  𝑣. Let 𝑘 be an arbitrary fuzzy 

ideal element of (µ 𝐾 , 𝑰)and let ℎ be a fuzzy ideal path in (µ 𝐾 , 𝑰)  starting 

 𝑎𝑡 

 𝑢 =  𝑣. The 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔𝑖𝑡ℎ𝑒𝑜𝑟𝑒𝑚 demonstrates the particular 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑏𝑒𝑡𝑤𝑒𝑒𝑛 a lifting fuzzy ideal path and 

a fuzzy ideal fibration. 

 

                                                 

FIGURE 3: U. F. I. p. L 

Theorem 2.4:  Ifiandionly if each fuzzy ideal fiber has no non − nullifuzzy ideal path, then a fuzzy ideal fibration 

has a unique fuzzy ideal path lifting. 

 proof: Consider (µ 𝐸 , 𝑰) 𝑎𝑙𝑜𝑛𝑔𝑤𝑖𝑡ℎ (µ 𝐵 , 𝑰) constitute any fuzzy ideal topological spaces. 

Let P ∶  (µ 𝐸 , 𝑰)    →   (µ 𝐵 , 𝑰) 𝑏𝑒 𝑎𝑖𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙𝑖𝑓𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 with unique fuzzy ideal path lifting. Let 𝑟 ∈   (µ 𝐵 , 𝑰) 

and suppose that 𝑢 be a fuzzy ideal pathiinitheifuzzy ideal fiber 𝑝−1(𝑟). Let v be a null fuzzy ideal path in 𝑝−1(𝑟) 

suchithat 𝑢(0)  =  𝑣(0). So,  𝑝𝑢 =  𝑝𝑣 this implies to  𝑢 =  𝑣. 𝑇ℎ𝑒𝑛  𝑢 is a null fuzzy ideal path. On the 

contrary, supposeithat P ∶  (µ 𝐸 , 𝑰)  →  (µ 𝐵 , 𝑰) is such a fuzzy ideal fibrationithat each fuzzy ideal fiber has no 

fuzzy ideal path that is not null. 

Consider 𝑢 𝑎𝑙𝑜𝑛𝑔𝑤𝑖𝑡ℎ  𝑣 be fuzzy ideal paths  within  (µ 𝐸 , 𝑰) such that 𝑝𝑢 =  𝑝𝑣 and 𝑢(0)  =  𝑣(0). For 𝑡 ∈  𝐶, let 

ℎ𝑡 be the fuzzy ideal bath in (µ 𝐸 , 𝑰) 𝑎𝑠  defined by:  

ℎ𝑡  (𝑠) = {
𝑢((1 − 2𝑠)𝑡)           ,    0 ≤ 𝑠 ≤ 1

2
                        

𝑣(2𝑠 − 1)𝑡)             ,        1
2

  ≤ 𝑠 ≤ 1            
   

This allows us to derive a fuzzy ideal pathℎ𝑡   in  (µ 𝐸 , 𝑰)  between u(t) and v(t)  Pℎ𝑡 becomes a fuzzy ideal closed 

path in (µ 𝐵 , 𝑰) which𝑖is a fuzzy ideal homotopic relative to 𝐶 to the null fuzzy ideal path at 𝑝(𝑢(𝑡)). From the 

fuzzy ideal homotopy𝑖lifting𝑖property of 𝑝, We observe the existence of a fuzzy ideal map �́� ∶  𝐶 × 𝐶 → (µ 𝐸 , 𝑰) 

such that  

�́�( �́�, 0)  =  ℎ𝑡(�́�) and �́� fuzzy ideal maps (0 × 𝐶) ∪ (𝐶 × 1) ∪ (1 × 𝐶) to the fuzzy ideal fiber 𝑝−1(𝑝(𝑢(𝑡))). Using 

a hypothesis, so 𝑝−1(𝑝(𝑢(𝑡)))  has no𝑖non-null fuzzy ideal paths. So, �́� fuzzy ideal𝑖maps 0 × 𝐶, 𝐶 × 1 alongwith 

1 × 𝐶 to a single fuzzy ideal point, which suggests F ́ (0,0) = F ́ (1,0). Thus: ℎ𝑡  (0)  =  ℎ𝑡  (1) and      𝑢(𝑡)  =  𝑣(𝑡).  

Theorem 2.5: Consider  (µ 𝐸 , 𝑝, 𝐼, µ 𝐵)and (µ 𝐾 , 𝑞, 𝐼, µ 𝐶) possess a unique fuzzy ideal path lifting of a fuzzy ideal 

fibration.  

 then ( (µ 𝐸 , 𝑰)   ×  (µ 𝐾 , 𝑰) , 𝑝 × 𝑞, 𝐼, (µ 𝐵 , 𝑰)  × (µ 𝐶 , 𝑰)) is also fuzzy ideal fibration with a unique fuzzy ideal path 

lifting.  

proof:  (µ 𝐸 , 𝑰)  , (µ 𝐵 , 𝑰), (µ 𝐾 , 𝑰) and (µ 𝐶 , 𝑰) are fuzzy ideal topological spaces. Let 𝑢 ∶  (µ 𝑍 , 𝑰)  →  (µ 𝐸 , 𝑰) and 
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�́�: (µ 𝑍 , 𝑰)  → (µ 𝐾 , 𝑰)  be any fuzzy ideal maps. Define 𝑢∗ ∶ (µ 𝑍 , 𝑰)    →  (µ 𝐸 , 𝑰) × (µ 𝐾 , 𝑰) be a fuzzy ideal map by 

𝑢∗  (𝑧)  =  (𝑢(𝑧),  �́� (𝑧))  and ℎ𝑡: (µ 𝑍 , 𝑰)  →  (µ 𝐵 , 𝑰)  and  ℎ𝑡
́ : (µ 𝑍 , 𝑰)  → (µ 𝐶 , 𝑰)    be any fuzzy ideal maps. 

Define ℎ𝑡
∗ ∶  (µ 𝑍 , 𝑰)     →  (µ 𝐵 , 𝑰)  × (µ 𝐶 , 𝑰) by ℎ𝑡

∗(𝑧) =  (ℎ(𝑧), ℎ́(𝑧))  𝑙𝑜𝑛𝑔𝑤𝑖𝑡ℎ (𝑝 × 𝑞) ∘ 𝑢∗  =  ℎ0
́ . Because 𝑝, 𝑞 

are fuzzy ideal fibrations, Afterward, there is 𝑢𝑡: µ 𝑍  →  µ 𝐸 such that  

𝑝 ∘ 𝑢𝑡  =  ℎ𝑡 ,  𝑢0   =  𝑢  and 𝑢�́�  : µ 𝑍  →  µ 𝐾  such that 𝑞 ∘  𝑢�́�  = ℎ𝑡 , 𝑢0́ =�́� . Right now, for ℎ𝑡
∗ There is 𝑢𝑡

∗  : µ 𝑍  →

 µ 𝐸  ×  µ 𝐾 define as 𝑢𝑡
∗(𝑧)  =  (𝑢𝑡(𝑧), 𝑢�́�(𝑧)) such that: 

"1. (𝑝 × 𝑞) ∘ 𝑢𝑡
∗  =  ℎ𝑡

∗ " 

"2. 𝑢0
∗ =  𝑢"∗ .  After that, 𝑝 ×  𝑞 ∶  (µ 𝐸 , 𝑰)   × (µ 𝐾 , 𝑰)   →  (µ 𝐵 , 𝑰)  × (µ 𝐶 , 𝑰)  has fuzzy ideal 𝑖 homotopy 

lifting𝑖property with𝑖respect to: (µ 𝑍 , 𝑰)    So, it is a fuzzy ideal fibration with a 𝑢𝑛𝑖𝑞𝑢𝑒𝑖fuzzy 𝑖𝑑𝑒𝑎𝑙 𝑝𝑎𝑡ℎ𝑖𝑙𝑖𝑓𝑡𝑖𝑛𝑔.   

 

 

FIGURE 4: The product Fuzzy Ideal Fibretion 

 

2.THE FUZZY IDEAL LIFTING FUNCTION   
 
Definition 3.1: Let (µ 𝐸 , 𝑝, 𝐼, µ 𝐵) is a fuzzy ideal fiber𝑖structure and let (µ 𝐴 , 𝑰) ∶  ( 𝛼 ∶  𝐼 →  (µ 𝐵 , 𝑰)), Ω𝑝  ⊂

 (µ 𝐸 , 𝑰)  ×  (µ 𝐴 , 𝑰) be a fuzzy ideal subspace Ω𝑝  =  (𝑢, 𝛼) ∈ (µ 𝐸 , 𝐈 )  × (µ 𝐴 , 𝑰)|𝑝(𝑢)  =  𝛼(0)  

𝑟𝑒𝑔𝑎𝑟𝑑𝑖𝑛𝑔 𝑡ℎ𝑒𝑖𝐶𝑎𝑟𝑡𝑒𝑠𝑖𝑎𝑛𝑖𝑝𝑟𝑜𝑑𝑢𝑐𝑡. A fuzzy 𝑖𝑑𝑒𝑎𝑙 𝑙𝑖𝑓𝑡𝑖𝑛𝑔𝑖𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 for (µ 𝐸 , 𝑝, 𝐼, µ 𝐵) is a continuous fuzzy 

ideal map 𝜆 ∶  Ω𝑝  →  (µ 𝐿 , 𝑰) such that: 

𝜆(𝑢, 𝛼)(0) =  𝑢 and 𝑝 ∘ 𝜆(𝑢, 𝛼)(𝑡) =  𝛼(𝑡) for each (𝑢, 𝛼) ∈  Ω𝑝 and 𝑡 ∈  𝐼, We state that λ is  

 a regular fuzzy ideal if 𝜆(𝑢, 𝛼) is a 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑖𝑓𝑢𝑧𝑧𝑦 ideal path.  

 

FIGURE 5:  F.I.L.F 

 

Thus, a fuzzy ideal lifting function associated with each 𝑢 ∈ (µ 𝐸 , 𝐈 )  and a fuzzy ideal path 𝛼 𝑖𝑛 (µ 𝐵 , 𝐈 )  starting at 

(𝑢), a fuzzy ideal path 𝜆(𝑢, 𝛼)𝑖𝑛 µ 𝐸  startingiat 𝑢, that is lift of 𝛼. Since the c-fuzzy ideal topology is used in (µ 𝐿 , 𝑰) 
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, the fuzzy ideal continuity of 𝜆 is a fuzzy ideal equivalenceitoithatiof the fuzzy ideal associated 𝜆 ∶  Ω𝑝  ×  𝐼 →

 (µ 𝐸 , 𝐈 ), by sampling: 𝜆(𝑢, 𝛼) ∈  (µ 𝐿 , 𝑰)  and 𝜆(𝑢, 𝛼): 𝐼 →                        

(µ 𝐸 , 𝐈 ), 𝜆(𝑢, 𝛼)(0) =  𝑢, 𝑝 ∘  𝜆(𝑢, 𝛼)(𝑡) =  𝛼(𝑡).  𝑝∗(𝛼): 𝐼 → ( µ 𝐵 , I), 𝑝∗(𝛼)(𝑡) =  𝑝(𝛼(𝑡)), 𝜆 ∶  Ω𝑝  ×  𝐼 →

(µ 𝐸 , I ) such that 𝜆(𝑢, 𝛼)(𝑡)  =  (𝜆(𝑢, 𝛼))(𝑡). 

 

                               

                                                         FIGURE 6:  Fuzzy Ideal Path    

 

Remark 3.2: A fuzzy ideal map 𝑝(µ 𝐸 , I)  → ( µ 𝐵,I ) is a fuzzy ideal fibration if 𝑎𝑛𝑑𝑖𝑜𝑛𝑙𝑦 if there exists a fuzzy ideal 

lifting function for 𝑝. 

Theorem 3.2: The fuzzy ideal 𝑓𝑖𝑏𝑒𝑟𝑖𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒  (µ 𝐸 , 𝑝, 𝐼, µ 𝐵) is a fuzzy ideal f ibration if 𝑎𝑛𝑑𝑖𝑜𝑛𝑙𝑦  if a fuzzy 

𝑖𝑑𝑒𝑎𝑙𝑖𝑙𝑖𝑓𝑡𝑖𝑛𝑔 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑒𝑥𝑖𝑠𝑡𝑠 

 proof Suppose that the fuzzy ideal fibration p is fuzzy. Let (µ 𝐴, 𝐈 )  =  Ω𝑝 and 𝑣 ∶  Ω𝑝  →  (µ 𝐸 , I) and 

 ℎ𝑡 ∶  Ω𝑝   →  ( µ 𝐵,I ) defined by 𝑣(𝑢, 𝛼) =  𝑢 and ℎ𝑡(𝑢, 𝛼) =  𝛼(𝑡). Thenℎ0(𝑢, 𝛼) =  𝛼(0) =  𝑝(𝑢) =  𝑝 ∘ 𝑣(𝑢, 𝛼)    

                                                            

                                                                FIGURE 7:  fuzzy ideal fibration 

There exists a fuzzy ideal map ℎ𝑡
∗:  Ω𝑝  →  (µ 𝐸 , I)  beiaifuzzy ideal homotopyiliftingisuch that  ℎ0

∗(𝑢, 𝛼)  =

 𝑣(𝑢, 𝛼)  =  𝑢 and 𝑝 ∘ ℎ𝑡
∗  =  ℎ𝑡 

ℎ𝑡
∗ definesiaifuzzy ideal 𝑙𝑖𝑓𝑡𝑖𝑛𝑔𝑖𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 λ forip byiλ(𝑢, 𝛼)(𝑡)  =  ℎ𝑡

∗(𝑢, 𝛼) 𝜆 isiaifuzzy ideal 

liftingifunctioniwhich isiwhenever ℎ𝑡
∗ is stationary with ℎ𝑡.iConversely, if 𝑝 hasiaifuzzy ideal liftingifunction Let 

𝑣 : (µ 𝐴, 𝐈 )  →  (µ 𝐸 , I) be given and ℎ𝑡 ∶  (µ 𝐴, 𝐈 )   →  ( µ 𝐵, I) is 𝑎𝑖𝑓𝑢𝑧𝑧𝑦 ideal homotopy so, 𝑝 ∘  𝑣 = ℎ0, for all 

𝑥 ∈  (µ 𝐴, 𝐈 )  let 𝛼𝑥: 𝐼 →  ( µ 𝐵, I) be identified by  𝛼𝑥(𝑡)  =  ℎ𝑡(𝑥) 𝐷𝑒𝑓𝑖𝑛𝑒𝑑𝑖𝑎 fuzzy ideal map 

ℎ𝑡
∗: (µ 𝐴, 𝐈 )   →   (µ 𝐸 , 𝐈 )   as follows: ℎ𝑡

∗(𝑥)  =  𝜆(𝑣(𝑥), 𝛼𝑥)(𝑡) then 



Shahad et al., Wasit Journal for Pure Science Vol. 4 No. 1 (2025) p. 50-56 

 

 

 56 

 ℎ0
∗  (x) = 𝑣(𝑥) 

𝑝 ∘ ℎ𝑡
∗  =  ℎ𝑡  

Therefore 𝑝 has a fuzzy ideal fibration. 

4.CONCLUSION  

       The following results are from this paper: We provided examples to demonstrate fuzzy covering space and fuzzy 

sets. according to homotopy theory. Fuzzy ideal homotopy lifting property andifuzzy  idealifibration  were also 

defined in a new way. As shown, a fuzzy ideal fibration also possesses. A uniqueifuzzy ideal path lifting. Our notion 

of the fuzzy ideal lifting function has been expanded, and we demonstrate that the fuzzy 

ideal fiberistructure is a fuzzy idealifibration. 
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