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I. Introduction 

Abu Ayub Ansari[1] introduced the novel idea of T-FβSA of β-algebras in 2014. Prasanna, A., et al. 

[2&3]. outlined the new FBI Normalization notation in B-Algebra and presented the idea of FBGI 

Normalization in BG-Algebra in 2018. Priya's FPSIs and FPSSAs for PS-algebras were standardized 

in 2015[4]. In 2015, Rajam[5] presented the idea of L-FTI in β-algebras. In 2016, Sithar Selvam[6] 

learned about the FPMSA Normalization study. Tamil created FSA and FTI in TM-Algebras in 

2011[7].  Zadeh[8] introduced fuzzy sets for the first time in 1965. 

This work describes the normal fuzzy T-ideal and poset under the set of inclusion principle over T-

algebra and explores some algebraic characteristics. 

II. Preliminaries 

Basic Reference: 2.1 [8] 

 Let 𝑋 be a non-empty set .  A 𝐹𝑆𝑏 of the set X is a mapping 𝜇 : 𝑋→ [0, 1]. 

Basic Reference: 2.2[7] 

 A FS 𝜇 in a BP-algebra X is called a 𝐹𝑇𝐼  of X if it satisfies the following conditions: 

(i)        𝜇(0) ≥ 𝜇(𝑥) 
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(ii) 𝜇(𝑥 ∗ 𝑧) ≥ 𝑚𝑖𝑛{𝜇((𝑥 ∗ 𝑦) ∗ 𝑧), 𝜇(𝑦)}, ∀ 𝑥, 𝑦 ∈ 𝑋. 

III On Arithmetical Traits of Doubt Fuzzy T-Ideals beneath the Normalization of T-Algebra 

Definition: 3.1 

 Let 𝐷𝐹𝑇𝐼 Ώ of ᾎ is called to be 𝑁𝐷𝐹𝑇𝐼 if ∃ 𝜃 ∈ ᾎ s.t Ώ(0) = 1. 

Example: 3.1.1 

 Let ᾎ = {0, 𝑎, 𝑏, 𝑐, 𝑑} be a T-Algebra 

* 𝟎 𝒂 𝒃 𝑪 𝒅 

𝟎 0 𝑎 𝑏 𝑐 𝑑 

𝒂 0 0 0 0 𝑎 

𝒃 0 𝑐 0 𝑐 𝑑 

𝒄 0 𝑎 𝑏 0 𝑎 

𝒅 0 0 0 0 0 

Then (ᾎ,∗ ,0) is a T-Algebra. Define 𝐷𝐹𝑆 Ώ in ᾎ by  Ώ(0) = 0.9,  

 Ώ(𝑎) = 0.7, Ώ(𝑏) = 0.8, Ώ(𝑐) = 0.6 𝑎𝑛𝑑 Ώ(𝑑) = 0.5. 

⇒Then Ώ is a 𝑁𝐷𝐹𝑇𝐼 of ᾎ. 

Remark: 3.2 

 Let 𝑁𝐷𝐹𝑇𝐼 Ώ of ᾎ if and only if Ώ(0) = 1. 

Theorem: 3.3 

 Let any 𝐷𝐹𝑇𝐼 Ώ of ᾎ, we can generate the 𝑁𝐷𝐹𝑇𝐼 of ᾎ ⊂ Ώ. 

Proof: 

 Let Ώ be a 𝐷𝐹𝑇𝐼 of ᾎ. 

Define a 𝐷𝐹𝑆 Ώn of ᾎ as Ώ𝑛(ã) = Ώ(ã) + Ώ𝑐(0), ∀ã ∈ ᾎ.   

 Let ã, ɓ ∈ ᾎ 

(i) Ώ𝑛(0) = Ώ(0) + Ώ𝑐(0) ≤ Ώ(ã) + Ώ𝑐(0)   = Ώ𝑛(ã) 

                                                      ⇒ Ώ𝑛(0) ≤ Ώ𝑛(ã) 

(ii) Ώ𝑛(ã ∗ ĉ) = Ώ((ã ∗ ɓ) ∗ ĉ) + Ώ𝑐(0)    ≤ 𝑚𝑎𝑥{Ώ((ã ∗ ɓ) ∗ ĉ), Ώ(ɓ)} + Ώ𝑐(0) 

= 𝑚𝑎𝑥{[Ώ((ã ∗ ɓ) ∗ ĉ) + Ώ𝑐(0)], [Ώ(ɓ) + Ώ𝑐(0)]} 

= 𝑚𝑎𝑥{Ώ𝑛((ã ∗ ɓ) ∗ ĉ), Ώ𝑛 (ɓ)} 

      ⇒Ώ𝑛(ã ∗ ĉ) ≤ 𝑚𝑎𝑥{Ώ𝑛((ã ∗ ɓ) ∗ ĉ), Ώ𝑛 (ɓ)} 

Also Ώ𝑛(0) = Ώ(0) + Ώ𝑐(0) = Ώ(0) + 1 − Ώ(0) = 1. 

∴ Ώ𝑛 is a 𝑁𝐷𝐹𝑇𝐼 of ᾎ. 
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Lemma: 3.4 

 Let Ώ𝑛 be an 𝐷𝐹𝑆 in ᾎ defined by Ώ𝑛(ã) = Ώ(𝜃) + Ώc(0), ∀ ã ∈ ᾎ. If ∃  element ã ∈ ᾎ in s.t 

Ώ𝑛(ã) = 0,  then Ώ(ã) = 0. 

Lemma: 3.5 

 Let Ώ be 𝐷𝐹𝑇𝐼 of ᾎ. Then, 

 (i) if Ώ itself is 𝐷𝐹𝑇𝐼 then Ώ(ã) = Ώ𝑛(ã). 

(ii) if Ώ is a 𝐷𝐹𝑇𝐼  of 𝑋 then (Ώ𝑛(ã))
𝑛

= Ώ𝑛(ã). 

Proposition: 3.6 

 Let Ώ  𝐷𝐹𝑇𝐼 ᾎ. If Ώ contains the 𝑁𝐷𝐹𝑇𝐼 of ᾎ, generated by any other 𝐷𝐹𝑇𝐼 of ᾎ then Ώ is normal . 

Proof: 

 Let 𝛿 be a 𝐷𝐹𝑇𝐼 of ᾎ. 

by the. 3.3, let 𝛿𝑛 is a 𝐷𝐹𝑇𝐼 of ᾎ 

∴ 𝛿𝑛(0) = 1( lem. 3.4) 

Let Ώ be a  𝐷𝐹𝑇𝐼 of ᾎ s.t 𝛿𝑛 ⊂  Ώ. 

⇒ Ώ(ã) ≤ 𝛿𝑛(ã), ∀ã ∈ ᾎ 

Put ã = 0 ⇒ Ώ(0) ≤ 𝛿𝑛(0) = 1 

⇒ Ώ(0) ≤ 1 ∴ Ώ is normal 

Theorem: 3.7 

 A set 𝑁Ώ = {ã ∈ 𝑋/Ώ(ã) = Ώ(0)}. Let Ώ and 𝛿 be 𝑁𝐷𝐹𝑇𝐼 of ᾎ. If Ώ ⊂ 𝛿 then 𝑁Ώ ⊂ 𝑁𝛿 . 

Proof: 

 Let ã ∈ 𝑁Ώ 

Since Ώ ⊂ 𝛿, 𝛿(ã) ≤ Ώ(ã) = Ώ(0) = 1 = 𝛿(0) 

⇒ã ∈ 𝑁𝛿  

∴ 𝑁Ώ ⊂ 𝑁𝛿 

Theorem: 3.8 

 Let Ώ be the  𝐷𝐹𝑇𝐼 of ᾎ. Let 𝑓: [0, Ώ(0)] → [0,1] be an increasing function.  Let’s define a 𝐷𝐹𝑆  

Ώ𝑓: ᾎ → [0,1] by Ώ𝑓(ã) = 𝑓(Ώ(ã)), ∀ ã ∈ ᾎ. Therefore 

(i) If Ώ𝑓 is a 𝐷𝐹𝑇𝐼 of ᾎ 

(ii) If 𝑓(Ώ(0)) = 1, then Ώ𝑓 is normal 

(iii) If 𝑓(𝑡) ≤ 𝑡, ∀ 𝑡 ∈ [0, Ώ(0)]  then Ώ ⊂ Ώ𝑓. 

Proof: 
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Let Ώ be 𝐷𝐹𝑇𝐼  of  ᾎ.  

Let 𝑓: [0, Ώ(0)] → [0,1] be an increasing function.   

Define a 𝐷𝐹𝑆 Ώ𝑓: ᾎ → [0,1] by Ώ𝑓(ã) = 𝑓(Ώ(ã)), ∀ ã ∈ ᾎ. 

(i) (a)    Ώ𝑓(0) = 𝑓(Ώ (0)) ≤ 𝑓(Ώ(ã))   = Ώ𝑓(ã) 

        ⇒ Ώ𝑓(0) ≤ Ώ𝑓(ã) 

     (b)     Ώ𝑓(ã ∗ ĉ) = 𝑓(Ώ (ã ∗ ĉ)) ≤ 𝑓 {𝑚𝑎𝑥{Ώ((ã ∗ ɓ) ∗ ĉ), Ώ(ɓ)}} 

= 𝑚𝑎𝑥{𝑓(Ώ(ã ∗ ɓ) ∗ ĉ), 𝑓(Ώ(ɓ))} 

     = 𝑚𝑎𝑥{Ώ𝑓((ã ∗ ɓ) ∗ ĉ), Ώ𝑓(ɓ)} 

⇒Ώ𝑓 is a 𝐹𝑇𝐼. 

(ii) If 𝑓(Ώ (0)) = 1    ⇒Ώ𝑓(0) = 1 

⇒ Ώ𝑓 is normal 

(iii) Let 𝑓(𝑡) ≤ 𝑡, ∀  𝑡 ∈ [0, Ώ(0)] 

                             Then Ώ𝑓(ã) = 𝑓(Ώ(ã) ≤ Ώ(ã)), ∀ ã ∈ ᾎ  ∴ Ώ ⊆ Ώ𝑔. 

Definition: 3.9 

 Let 𝜗 = (
𝜏

𝜏
is the 𝑁𝐷𝐹𝑇𝐼 of ᾎ) then the 𝜗 is called a Poset according to the principle of inclusion. 

Definition: 3.10 

 Let 𝑠 > 0 be a real number. If 𝛽 ∈ [0,1],  𝛽𝑠 be the positive root in case 𝑠 < 1. We define Ώ𝑠: 𝐾 →

[0,1] by Ώ𝑠(ã) = (Ώ(ã))
𝑠
, ∀ã ∈ ᾎ.  

Theorem: 3.11 

 Let, Ώ∈ 𝜗 be a constant s.t it is a maximum element of (𝜗, ⊆). Then, Ώ only accept  the values of  0 

& 1.  

Proof:  Let, Ώ∈ 𝜗. Then Ώ(0) = 1,  

Let, ã ∈ ᾎ s.t Ώ(ã) ≠ 1. 

We claim that Ώ(0) = 0. If not, then ∃ 𝑏 ∈ 𝑋 s.t 0 < Ώ(𝑏) < 1. 

We now define a 𝐷𝐹𝑆, 𝜋: ᾎ → [0,1] by 𝜋(ã) =
1

2
{Ώ(ã) + Ώ(𝑏)}, ∀ ã ∈ ᾎ. 

Then Ώ obviously is well defined 

Now ,(i)                            𝜋(0) =
1

2
{Ώ(0) + Ώ(𝑏)} 

≤
1

2
{Ώ(ã) + Ώ(𝑏)} = 𝜋(ã) 

⇒𝜋(0) ≤ 𝜋(ã) 
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(ii)       𝜋(ã ∗ ĉ) =
1

2
{Ώ(ã ∗ ĉ) + Ώ(𝑏)} 

≤
1

2
{𝑚𝑎𝑥{Ώ((ã ∗ ĉ) ∗ ĉ), Ώ(ɓ)} + Ώ(𝑏)} 

=
1

2
{𝑚𝑎𝑥({Ώ((ã ∗ ĉ) ∗ ĉ) + Ώ(𝑏)}, {Ώ(ɓ) + Ώ(𝑏)})} 

= 𝑚𝑎𝑥 {
1

2
{Ώ((ã ∗ ĉ) ∗ ĉ) + Ώ(𝑏)},

1

2
{Ώ(ɓ) + Ώ(𝑏)} } 

= 𝑚𝑎𝑥{𝜋((ã ∗ ĉ) ∗ ĉ), 𝜋(ɓ)} 

⇒ 𝜋(ã ∗ ĉ) ≤ 𝑚𝑎𝑥{𝜋((ã ∗ ĉ) ∗ ĉ), 𝜋(ɓ)}. 

⇒𝜋 is a 𝐹𝑇𝐼. 

⇒ 𝜋𝑛   is a 𝑁𝐹𝑇𝐼. 

𝜋𝑛(ã) = 𝜋(ã) + 𝜋𝑐(0) 

= 𝜋(ã) + (1 − 𝜋(0)) 

=
1

2
{𝜋(ã) + 𝜋(𝑏)} + (1 −

1

2
{𝜋(0) + 𝜋(𝑏)}) 

=
1

2
Ώ(ã) + 1 −

1

2
(1) 

=
1

2
Ώ(ã) +

1

2
 

=
1

2
(Ώ(ã) + 1) ≤ Ώ(ã), ∀ã ∈ 𝑋 

∴ 𝜋𝑛(0) =
1

2
(Ώ(0) + 1) = 1 

∴ 𝜋𝑛 is normal ⇒𝜋𝑛 ∈ 𝜗 

Also 𝜋𝑛(ã) < Ώ(ã), ∀ã ∈ ᾎ. 

The contradiction the fact  that of Ώ is normal. 

⇒Ώ(ã) = 0, ∀ã ∈ ᾎ. 

Theorem: 3.12 

 Let Ώ is a 𝐷𝐹𝑇𝐼 of 𝑋, then so is Ώ𝑠 and 𝑁Ώ
𝑠 = 𝑁Ώ. 

Proof: 

 Let ã, ɓ ∈ ᾎ. 

Now,                  (i)       Ώ𝑠(0) = (Ώ(0))
𝑠
 

≤ (Ώ(ã))
𝑠
 

= Ώ𝑠(ã). 
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⇒      Ώ𝑠(0) ≥ Ώ𝑠(ã) 

      (ii) Ώ𝑠(ã ∗ ĉ) = (Ώ(ã ∗ ĉ))
𝑠
 

≤ (𝑚𝑎𝑥{Ώ((ã ∗ ɓ) ∗ ĉ), Ώ(ɓ)})
𝑠
 

= 𝑚𝑎𝑥 {(Ώ((ã ∗ ɓ) ∗ ĉ))
𝑠

, (Ώ(ɓ))𝑠} 

= 𝑚𝑎𝑥{Ώ𝑠((ã ∗ ɓ) ∗ ĉ), Ώ𝑠(ɓ) } 

⇒ Ώ𝑠(ã ∗ ĉ) ≤ 𝑚𝑎𝑥{Ώ𝑠((ã ∗ ɓ) ∗ ĉ), Ώ𝑠(ɓ) } 

∴ Ώ𝑠 is a 𝐷𝐹𝑇𝐼. 

𝑁Ώ
𝑠 = {ã ∈ 𝐽/Ώ𝑠(ã) = Ώ𝑠(0)} 

= {ã ∈ 𝐽/Ώ(ã) = Ώ(0)} 

⇒𝑁Ώ
𝑠 = 𝑁Ώ. 

III. Conclusion 

Hence we have to this paper discussed about the 𝑁𝐷𝐹𝑇𝐼 and Poset under the set of inclusion principle 

over T-Algebra. This idea can be further extended to normalization of intuitionistic FS, normalization 

of interval valued FS, and normalization of bipolar FSs for new findings in future studies.  
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