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ABSTRACT 

In this paper, fuzzy dot KM ideals are introduced. Intersection of two Km ideals and  compliment of  Ideal are 

discussed and some properties are satisfied by our proposed dot KM ideals. 
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1.Introduction: 

 Initially, the notion of the fuzzy sets and its functions are introduced by Zadeh[5]. Fuzzy ideals of K Algebras are 

introduced and their properties are verified [1] and [2] and the extension of Fuzzy KM an ideal on K-algebras is also 

introduced and checked [3].Fuzzy dot subalgebras of d-algebras are introduced [4] also fuzzy dot subalgebras and 

fuzzy dot Ideals of B- algebras are introduced[6]  In this paper, fuzzy dot  KM ideals on k algebras are introduced 

and investigate few properties .    

2. Preliminaries: 

Basic concepts of fuzzy K-algebra and its KM ideal are defined and discussed. 

 

Definition 2.1: 

Let (G, ·, e) be a group with the identity e such that x2 ≠ e for some x(≠ e) ∈ G. 

A K-algebra built on G (briefly, K-algebra) is a structure K =  (G, ., ⨀, e) where “ ” is a binary operation on G 

which is induced from the operation “·”, that satisfies the following: 

(k1) (∀a, x, y ∈ G) ((a  x)  (a  y) = (a   (y-1  x-1))⨀a), 

(k2) (∀a, x ∈ G) (a   (a  x) = (a  x-1)  a), 

(k3) (∀a ∈ G) (a   a = e), 

(k4) (∀a ∈ G) (a  e = a), 
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(k5) (∀a ∈ G) (e  a = a-1). 

If G is abelian, then conditions (k1) and (k2) are replaced by: 

(k1’) (∀a, x, y ∈ G) ((a   x)   (a   y) = y   x), 

(k2’) (∀a, x ∈ G) (a   (a  x) = x), 

respectively. A nonempty subset H of a K-algebra K is called a subalgebra of K if it satisfies: 

    • (∀a, b ∈ H) (a   b ∈ H). 

Note that every subalgebra of a K-algebra K contains the identity e of the group (G, ·). 

Definition 2.2: 

A fuzzy set η in a k-algebra k is called a fuzzy KM ideal of X  if it satisfies: 

(i) (∀x∈ 𝐺)(η(e)≥ η(x)) 

(ii) (∀x, 𝑦 ∈ 𝐺) (η(y)≥min{η(y ⨀x), η((x⨀(x ⨀ y))}) 

Definition 2.3: 

 Let X be a fuzzy set in a K-Algebra A.  Then X is called a fuzzy dot KM ideal of A if it satisfies: 

(i) ℵ𝑋(0) ≥ ℵ𝑋(𝑎) 

(ii) ℵ𝑋(𝑏) ≥  ℵ𝑋(𝑏 ⊙ 𝑎). ℵ𝑋(𝑎 ⊙ (𝑎 ⊙ 𝑏))∀𝑎, 𝑏 𝜖𝐴. 

 

Examples: 

Let A = {0,1,2,3} be a set with the following cayley table 

 

 

* 0 1 2 3 

0 0 1 2 3 

1 1 0 3 2 

2 2 3 0 1 

3 3 2 1 0 

 Then (A,*,0) is a K-Algebra.Let the fuzzy set X in A by ℵ𝑋(0) = ℵ𝑋(1) = 0.9, ℵ𝑋(2) = 0.7 and ℵ𝑋(3) = 0.6 for 

all 𝑎 𝜖𝐴.  Then X is a fuzzy dot KM ideal on X. 

 

Definition 2.4: 

A fuzzy set ‘A’ in X is called fuzzy KM ideal of X if it satisfies 

(i) ℵ𝑋(0) ≥ ℵ𝑋(𝑎) 

(ii) ℵ𝑋(𝑏) ≥ 𝑀𝑖{ℵ𝑋(𝑏𝑎). ℵ𝑋(𝑎(𝑎𝑏)}∀𝑎, 𝑏 𝜖𝐴. 

 

Properties of fuzzy dot KM Ideal: 
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Property: 1  

Let X be a fuzzy dot KM ideal of A.  If 𝑎 ≤ 𝑏 in A, then  ℵ𝑋(𝑏) ≥ ℵ𝑋(0)ℵ𝑋(𝑎) for all 𝑎, 𝑏 𝜖𝐴. 

Proof: 

  Let 𝑎, 𝑏 𝜖𝐴 such that 𝑎 ≤ 𝑏.  Then 𝑏 ⊙ 𝑎 = 0 and thus 

ℵ𝑋(𝑏) ≥ ℵ𝑋(𝑏 ⊙ 𝑎)ℵ𝑋(𝑎 ⊙ (𝑏 ⊙ 𝑎)) 

≥  ℵ𝑋(0)ℵ𝑋(𝑎). 

This Completes the proof. 

Property: 2 

 Let X be fuzzy dot KM ideal of A. If the inequality 𝑎 ⊙ 𝑏 ≤ 𝑐 holds in A, then ℵ𝑋(𝑏) ≥ ℵ𝑋(0)ℵ𝑋(𝑎)ℵ𝑋(𝑐)for all 

𝑎, 𝑏, 𝑐 𝜖𝐴. 

Proof: 

Let 𝑎, 𝑏, 𝑐 𝜖𝐴, such that 𝑎 ⊙ 𝑏 ≤ 𝑐.Then ((𝑏 ⊙ 𝑎) ⊙ 𝑐) = 0, and thus 

ℵ𝑋(𝑏) ≥ ℵ𝑋(𝑏 ⊙ 𝑎)ℵ𝑋(𝑎 ⊙ (𝑏 ⊙ 𝑎)) 

≥ ℵ𝑋((𝑏 ⊙ 𝑎) ⊙ 𝑐). ℵ𝑋(𝑎). ℵ𝑋(𝑐)) 

                                                       = ℵ𝑋(0). ℵ𝑋(𝑎). ℵ𝑋(𝑐). 

This Completes Proof. 

Property: 3  

If 𝑋1 and 𝑋2 be two fuzzy dot KM ideals of A, then 𝑋1 ∩ 𝑋2 is also a fuzzy dot KM Ideal of  A. 

Proof: 

Let 𝑋1 and 𝑋2 be two fuzzy dot KM Ideals of A.  Then for any 𝑎 𝜖𝐴, 

                                                                                ℵ𝑋1
(0) ≥ ℵ𝑋1

(𝑎) 

                             and   

ℵ𝑋2
(0) ≥ ℵ𝑋2

(𝑎) 

Now  

ℵ𝑋1∩𝑋2
(0) = 𝑀𝑖𝑛 {ℵ𝑋1

(0), ℵ𝑋2
(0)} 

≥ 𝑀𝑖𝑛 {ℵ𝑋1
(𝑎), ℵ𝑋2

(𝑎)} 

                                                                         = ℵ𝑋1∩𝑋2
(𝑎). 
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Again for any 𝑎, 𝑏 𝜖𝐴, 

We have  

ℵ𝑋1∩𝑋2
(𝑏) = 𝑀𝑖𝑛 {ℵ𝑋1

(𝑏), ℵ𝑋2
(𝑏)} 

≥ 𝑀𝑖𝑛 {ℵ𝑋1
(𝑏 ⊙ 𝑎). ℵ𝑋1

(𝑎 ⊙ (𝑎 ⊙ 𝑏)), ℵ𝑋2
(𝑏 ⊙ 𝑎). ℵ𝑋2

(𝑎 ⊙ (𝑎 ⊙ 𝑏))}. 

≥ 𝑀𝑖𝑛 {ℵ𝑋1
(𝑏 ⊙ 𝑎), ℵ𝑋2

(𝑏 ⊙ 𝑎)). 𝑀𝑖𝑛{ℵ𝑋1
(𝑎 ⊙ (𝑎 ⊙ 𝑏), ℵ𝑋2

(𝑎 ⊙ (𝑎 ⊙ 𝑏)}}. 

                                     = ℵ𝑋1∩𝑋2
(𝑏 ⊙ 𝑎)ℵ𝑋1∩𝑋2

(𝑎 ⊙ (𝑎 ⊙ 𝑏) 

Hence 𝑋1 ∩ 𝑋2 is a fuzzy dot KM Ideal of  A. 

Property : 4 

If  ℵ and ℶ are fuzzy dot KM Ideals of a K-Algebra A one is confined in another then so is  ℵ ∪ ℶ. 

Proof:  

Let ℵ , ℶ be fuzzy KM Ideals in A. 

(ℵ ∪ ℶ) 0 = Max { ℵ (0), ℶ(0)} 

≥ Max { ℵ (𝑎), ℶ(𝑎)}  , ∀ 𝒂𝝐 𝑨 

≥  (ℵ ∪ ℶ) (a) , ∀ 𝒂𝝐 𝑨 

(ℵ ∪ ℶ) (b) = Max {    ℵ(𝑏), ℶ(𝑏)} 

≥ Max { ℵ (𝑏 ⊙ 𝑎), ℵ(𝑎 ⊙ (𝑎 ⊙ 𝑏)) , ℶ (𝑏 ⊙ 𝑎), ℶ(𝑎 ⊙ (𝑎 ⊙ 𝑏)) } 

≥ Max {  ℵ (𝑏 ⊙ 𝑎), ℶ (𝑏 ⊙ 𝑎) }. Max {   ℵ(𝑎 ⊙ (𝑎 ⊙ 𝑏)) , , ℶ(𝑎 ⊙ (𝑎 ⊙ 𝑏)) } 

                    = (ℵ ∪ ℶ) (𝑏 ⊙ 𝑎) . (ℵ ∪ ℶ) (𝑎 ⊙ (𝑎 ⊙ 𝑏)) 

Hence (ℵ ∪ ℶ) is a Fuzzy dot KM Ideals of K-Algebra of A. 

Property : 5 

If ℵ is a fuzzy dot KM Ieals of K-Algebra of A then prove that ℵ𝑚 is fuzzy dot KM Ideals of K-Algebra of A. 

Proof: 

ℵ𝑚 is a Fuzzy set on A defined by, where m is any positive Integer. 

(i) ℵ(0) ≥ ℵ(𝑎) , ∀ 𝒂𝝐 𝑨 

[ℵ(0)]𝑚 ≥ [ℵ(𝑎)]𝑚 

ℵ𝑚(0) ≥ ℵ𝑚(𝑎) 

(ii) ℵ𝑋(𝑏) ≥ ℵ𝑋(𝑏 ⊙ 𝑎). ℵ𝑋(𝑎 ⊙ (𝑏 ⊙ 𝑎)) 

[ℵ𝑋(𝑏)]𝑚 ≥ [ℵ𝑋(𝑏 ⊙ 𝑎). ℵ𝑋(𝑎 ⊙ (𝑏 ⊙ 𝑎))]
𝑚
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                                                      =[ℵ𝑋(𝑏 ⊙ 𝑎)]𝑚[ℵ𝑋(𝑎 ⊙ (𝑏 ⊙ 𝑎))]
𝑚

 

                                                     = ℵ𝑋
𝑚(𝑏 ⊙ 𝑎). ℵ𝑋

𝑚(𝑎 ⊙ (𝑏 ⊙ 𝑎)) 

 

ℵ𝑋
𝑚 is a fuzzy dot KM-Ideals. 

Property : 6 

If ℵ  and its complement ℵ𝑐 are fuzzy dot KM-Ideals, Prove that ℵ is a constant. 

Proof: 

ℵ(0) ≥ ℵ(𝑎) , ∀ 𝒂𝝐 𝑨 ………………….(1) 

ℵ𝑐(0) ≥ ℵ𝑐(𝑎) 

                                                                      1-ℵ(0) ≥ 1 − ℵ(𝑎) 

ℵ(0) ≤ ℵ(𝑎)    …………………..(2) 

                                                       From (1) & (2) ℵ(0) = ℵ(𝑎)∀ 𝒂𝝐 𝑨. 

ℵ is a constant fuzzy function. 

Property: 7 

Let 𝜑 = {𝐴, ℵ𝜑} be a fuzzy KM Ideal of A, if the Inequality 𝑎𝑏 ≥ 𝑐 holds in A then  

ℵ𝜑(𝑏) ≥ 𝑇{ℵ𝜑(𝑎(𝑎𝑏)), ℵ𝜑(𝑐)}. 

Proof:  

Let a,b,c∈ 𝐴 be such that  𝑎𝑏 ≥ 𝑐 then (ab)c=0  

ℵ𝜑(𝑏) ≥ 𝑇{ℵ𝜑(𝑏𝑎), ℵ𝜑(𝑎(𝑎𝑏))} 

≥ 𝑇{𝑇{ℵ𝜑(𝑏𝑎)𝑐, ℵ𝜑(𝑐)}, ℵ𝜑(𝑎(𝑎𝑏))} 

≥ 𝑇{𝑇{ℵ𝜑(0), ℵ𝜑(𝑐)}, ℵ𝜑(𝑎(𝑎𝑏))} 

≥ 𝑇{ℵ𝜑(𝑎(𝑎𝑏)), ℵ𝜑(𝑐)} 

 

Hence  the Proof. 

Property: 8 

Let 𝑓: 𝑋 → 𝑌 be an epimorphism of groups.  If  ℵ𝑓is a fuzzy KM-Ideal of B, then ℵ is fuzzy KM ideal of Y. 
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Proof: 

Let 𝑏 ∈ 𝐵, there exists 𝑎 ∈ 𝐴 such that 𝑓(𝑎) = 𝑏 then  

ℵ(𝑦) = ℵ{𝑓(𝑎)} = ℵ𝑓(𝑎) ≥  ℵ𝑓(𝑒) = ℵ(𝑓(𝑒)) = ℵ(𝑒) 

Let 𝑥, 𝑦 ∈ 𝑌 then there exists 𝑎, 𝑏 ∈ 𝑋 such that 𝑓(𝑎) = 𝑥 𝑎𝑛𝑑 𝑓(𝑏) = 𝑦. 

ℵ𝑓(𝑥) = ℵ{𝑓(𝑎)} = ℵ{𝑓(𝑎)} 

≥  𝑇{ℵ𝑓(𝑏𝑎), ℵ𝑓(𝑎(𝑎𝑏))} 

≥ 𝑇{ℵ{𝑓(𝑏𝑎), ℵ{𝑓(𝑎(𝑎𝑏)}} 

≥  𝑇{ℵ{𝑓(𝑏𝑎), ℵ{𝑓(𝑎). 𝑓(𝑎𝑏)}} 

≥ 𝑇{ℵ{𝑓(𝑦𝑥), ℵ{𝑓(𝑥(𝑥𝑦)}}. 

Hence ℵ is fuzzy KM-Ideal of Y. 

Conclusion: 

In this paper dot product of fuzzy KM ideal on K algebras properties are discussed. 
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