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Abstract:  In “this paper, first we define the notion direct product of neutrosophic sets in INK-algebras, 

neutrosophic set, neutrosophic INK-ideals, neutrosophic closed INK-ideals and direct product of 

neutrosophic INK-ideals in INK-algebras. We prove some theorems which show that there is some 

relation between these notions. Finally, we define the INK-subalgebra of INK-algebra and then we 

give related theorem about the relationship between their Images and direct product of neutrosophic 

INK-ideals. 
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1. Introduction 

In 1986, Atanassov Introduced the Intuitionistic fuzzy set and later intuitionistic fuzzy set 

was applied in BCI/BCK-algebra, Introduced by Imai and Iseki in the 1980s. Following this, various 

researchers published articles using the intuitionistic fuzzy set concept. In 2005, Smarandache 

invented the new notion of the neutrosophic set in 1998 and it is a common code from the 

intuitionistic fuzzy set [1-8] and [15-20]. This has been followed by a lot of researchers publishing 

various articles over the last few years. In [9], [10], [11], [13], [14] and [12] Kaviyarasu et. al published 

an article using the fuzzy concept set in INK-algebra and later in solve they neutrosophic set in INK-

algebra. In this paper we have introduced a new code using two different neutrosophic sets called 

direct product of neutrosophic sets in INK-algebra. We are also examining the relationship between 

neutrosophic INK- subalgebra and neutrosophic INK-ideal and its conditions. 

2. Preliminaries  

Before we begin our study, we will give the definition and useful properties of INK-algebras. 

 

Definition 2.1: An algebra (𝑋, *, 0) is called a INK-algebra if it satisfies the following conditions for 

any ᶏ, ъ ∈ 𝑋. 

i) ((ᶏ ∗ ъ) ∗ (ᶏ ∗ 𝑐)) ∗ (𝑧 ∗ ъ) = 0  

ii) ((ᶏ ∗ 𝑐) ∗ (ъ ∗ 𝑐)) ∗ (ᶏ ∗ ъ) = 0  

iii)  ᶏ ∗ 0 = ᶏ  

iv)  ᶏ ∗ ъ = 0 𝑎𝑛𝑑 ъ ∗ ᶏ = 0 𝑖𝑚𝑝𝑙𝑦 ᶏ = ъ.” 
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where “*” is a binary operation and the “0” is a constant of 𝑋.  

Definition 2.2: “A non-empty subset S of a INK-algebra (𝑋, *, 0) is said to be a INK-subalgebra of 𝑋,  

if ᶏ ∗ ъ ∈ 𝑆, whenever ᶏ, ъ ∈ 𝑋. 

Definition 2.3: Let (𝑋, *, 0) be a INK-algebra. A nonempty subset Į of 𝑋 is called an ideal of 𝑋 if it 

satisfies 

i) 0 ∈ Į 

ii) ᶏ ∗ ъ ∈ Į and ъ ∈ Į imply ᶏ ∈ Į for all ᶏ, ъ ∈ 𝑋.  

Definition 2.4: Let 𝐼 be a non-empty subset of a INK- algebra 𝑋. Then Į is called a INK-ideal of 𝑋, if  

i) 0 ∈ Į 

ii) ((𝑐 ∗ ᶏ) ∗ (𝑐 ∗ ъ)) ∈ Į and ъ ∈ Į imply ᶏ ∈ Į for all ᶏ, ъ, 𝑐 ∈ 𝑋. 

Definition 2.5: A neutrosophic set ∧  in a nonempty set X is a structure of the form  

∧ = {(𝑋,  ⋌ҭ,   Į,   ғ (ᶏ))| ᶏ ∈ 𝑋}, where ⋌ҭ: 𝑋 → [0, 1] is a truth membership function ⋌Į: 𝑋 → [0, 1] is a 

indeterminate membership function and  ⋌ғ: 𝑋 → [0, 1] is a false membership function. 

Definition 2.6: A neutrosophic set ∧  in X is called a neutrosophic INK-subalgebra of X if it satisfies 

the following conditions, for all ᶏ, ъ ∈ 𝑋. 

i) ⋌ҭ (ᶏ ∗ ъ) ≥ 𝑚𝑖𝑛 {⋌ҭ (ᶏ), ⋌ҭ (ъ)} 

ii) ⋌Į (ᶏ ∗ ъ) ≤ 𝑚𝑎𝑥 {⋌Į (ᶏ), ⋌Į (ъ)} 

iii) ⋌ғ (ᶏ ∗ ъ) ≥ 𝑚𝑖𝑛{⋌ғ (ᶏ),  ⋌ғ (ъ)} 

Definition 2.7: A neutrosophic set ∧  in 𝑋 is called a neutrosophic ideal of 𝑋 if it satisfies the following 

conditions, for all ᶏ, ъ ∈ 𝑋. 

i) ⋌ҭ (0) ≥⋌ҭ (ᶏ), ⋌Į (0) ≤  ⋌Į (ᶏ) and ⋌ғ (0) ≥⋌ғ (ᶏ) 

ii) ⋌ҭ (ᶏ) ≥ 𝑚𝑖𝑛{⋌ҭ (ᶏ ∗ ъ),  ⋌ҭ (ъ)} 

iii) ⋌Į (ᶏ) ≤  𝑚𝑎𝑥{⋌Į (ᶏ ∗ ъ),⋌Į (ъ)} 

iv) ⋌ғ (ᶏ) ≥ 𝑚𝑖𝑛{⋌ғ (ᶏ ∗ ъ), ⋌ғ (ъ)}. 

Definition 2.8: A neutrosophic set ∧  in 𝑋 is called a neutrosophic INK-ideal of 𝑋 if it satisfies the 

following conditions, for all ᶏ, ъ, 𝑧 ∈ 𝑋. 

i) ⋌ҭ (0) ≥⋌ҭ (ᶏ), ⋌Į (0) ≤ ⋌Į (ᶏ) and ⋌ғ (0) ≥⋌ғ (ᶏ) 

ii) ⋌ҭ (ᶏ) ≥ 𝑚𝑖𝑛{⋌ҭ ((𝑐 ∗ ᶏ) ∗ (𝑐 ∗ ъ)),  ⋌ҭ (ъ)} 

iii) ⋌Į (ᶏ) ≤  𝑚𝑎𝑥{⋌Į ((𝑐 ∗ ᶏ) ∗ (𝑐 ∗ ъ)), ⋌Į (ъ)} 

iv) ⋌ғ (ᶏ) ≥ 𝑚𝑖𝑛{⋌ғ ((𝑐 ∗ ᶏ) ∗ (𝑐 ∗ ъ)), ⋌ғ (ъ)}.  

3. Direct product of Neutrosophic INK-subalgebra and INK-ideal  

Definition 3.1:    Let ⋎ and ⋏ are two neutrosophic sets in INK-algebras 𝑋1 and 𝑋2. The direct 

product of neutrosophic sets ⋎ and ⋏ is defined by  ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉 and defined by 

i) ⋌ҭ
(⋎ × ⋏) (ᶏ, ъ) = 𝑚𝑖𝑛  {⋌ҭ

⋎ (ᶏ),  ⋌ҭ
⋏ (ъ)} 

ii) ⋌Į
(⋎ × ⋏) (ᶏ, ъ) = 𝑚a𝑥  {⋌Į

⋎ (ᶏ),  ⋌Į
⋏   (ъ)} 

iii) ⋌ғ
(⋎ × ⋏) (ᶏ, ъ) = 𝑚in {⋌ғ

⋎ (ᶏ),  ⋌ғ
⋏ (ъ)} 

For all ᶏ, ъ ∈ 𝑋. 

Definition 3.2: A neutrosophic sets ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉  of 𝑋1 and 𝑋2  is called direct product of 

neutrosophic INK-subalgebra of  𝑋1 ×  𝑋2, if   

i)  ⋌ҭ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≥ 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)} 

ii) ⋌Į
(⋎ × ⋏) ((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≤ 𝑚a𝑥  {⋌Į

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)} 
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iii) ⋌ғ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≥ 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)} 

for all ᶏ, ъ ∈ 𝑋. 

Definition 3.3: A neutrosophic sets ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉  of 𝑋1 and 𝑋2 is called direct product of 

neutrosophic INK-ideal of  𝑋1 ×  𝑋2, if  

i)  ⋌ҭ
(⋎ × ⋏) (0, 0) ≥  ⋌ҭ

(⋎ × ⋏) (ᶏ, ъ) 

ii)  ⋌Į
(⋎ × ⋏) (0, 0)  ≤  ⋌Į

(⋎ × ⋏) (ᶏ, ъ) 

iii) ⋌ғ
(⋎ × ⋏) (0, 0) ≥  ⋌ғ

(⋎ × ⋏) (ᶏ, ъ) 

iv) ⋌ҭ
(⋎ × ⋏) (ᶏ1 , ъ1) ≥ 𝑚𝑖𝑛 {⋌ҭ

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2))),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)} 

v)  ⋌Į
(⋎ × ⋏) (ᶏ1 , ъ1)  ≤ 𝑚a𝑥 {⋌Į

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2))),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)} 

vi) ⋌ғ
(⋎ × ⋏) (ᶏ1 , ъ1)  ≥ 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2, ъ2))),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)} 

for all ᶏ, ъ ∈ 𝑋. 

Definition 3.4: A neutrosophic sets ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉  of 𝑋1 and 𝑋2  is called direct product of 

neutrosophic closed INK-ideal of  𝑋1 ×  𝑋2, if it satisfies (Def 3.3 iv, v, vi) the following condition  

i)  ⋌T
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ)  ≥  ⋌T

(⋎ × ⋏) (ᶏ, ъ) 

ii) ⋌Į
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ)  ≤  ⋌Į

(⋎ × ⋏) (ᶏ, ъ) 

iii) ⋌F
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ) ≥  ⋌F

(⋎ × ⋏) (ᶏ, ъ), for all x, y ∈ X. 

Theorem 3.5: Let ⋎ and ⋏ be two neutrosophic INK-subalgebras of  𝑋1 and 𝑋2. Then ⋎ × ⋏ =

 〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉 𝑖s a neutrosophic INK-subalgebra of  𝑋1 ×  𝑋2. 

Proof. For any (ᶏ1 , ъ1), (ᶏ2 , ъ2) ∈ 𝑋1 ×  𝑋2. Then  

⋌ҭ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) = ⋌ҭ

(⋎ × ⋏)((ᶏ1 ∗ ᶏ2), (ъ1 ∗  ъ2))  

                                                = min { ⋌𝒯
⋎ ((ᶏ1 ∗  ᶏ2), ⋌ҭ

⋏ (ъ1 ∗  ъ2))} 

                                                ≥ 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ҭ
⋎ (ᶏ1 ) ,  ⋌ҭ

⋎ (ᶏ2 )},  min  {⋌ҭ
⋏ (ъ1 ) ,  ⋌ҭ

⋏ (ъ2 ) } 

                                                = 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ҭ
⋎ (ᶏ1 ) ,  ⋌ҭ

⋏ (ъ1 )},  min  {⋌ҭ
⋎ (ᶏ2 ) ,  ⋌ҭ

⋏ (ъ2 ) } 

 ⋌ҭ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≥ 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)},  

  

⋌Į
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) = ⋌Į

(⋎ × ⋏)((ᶏ1 ∗ ᶏ2), (ъ1 ∗  ъ2))  

                                                = 𝑚a𝑥 { ⋌Į
⋎ ((ᶏ1 ∗  ᶏ2), ⋌Į

⋏ (ъ1 ∗  ъ2))}  

                                                ≤ 𝑚a𝑥  { 𝑚aᶏ {⋌Į
⋎ (ᶏ1 ) ,  ⋌Į

⋎ (ᶏ2 )},  𝑚a𝑥  {⋌Į
⋏ (ъ1 ) ,  ⋌Į

⋏ (ъ2 ) } 

                                                = 𝑚a𝑥 { 𝑚aᶏ {⋌Į
⋎ (ᶏ1 ) ,  ⋌Į

⋏ (ъ1 )},  𝑚a𝑥  {⋌Į
⋎ (ᶏ2 ) ,  ⋌Į

⋏ (ъ2 ) } 

 ⋌Į
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≤ 𝑚a𝑥  {⋌Į

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)} 

And  

⋌ғ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) = ⋌ғ

(⋎ × ⋏)((ᶏ1 ∗ ᶏ2), (ъ1 ∗  ъ2))     

                                                = 𝑚𝑖𝑛 { ⋌ғ
⋎ ((ᶏ1 ∗  ᶏ2), ⋌ғ

⋏ (ъ1 ∗  ъ2))} 

                                                ≥ 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ғ
⋎ (ᶏ1 ) ,  ⋌ғ

⋎ (ᶏ2 )},  𝑚𝑖𝑛  {⋌ғ
⋏ (ъ1 ) ,  ⋌ғ

⋏ (ъ2 ) } 

                                                = 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ғ
⋎ (ᶏ1 ) ,  ⋌ғ

⋏ (ъ1 )},  𝑚𝑖𝑛  {⋌ғ
⋎ (ᶏ2 ) ,  ⋌ғ

⋏ (ъ2 ) } 

 ⋌ғ
(⋎ × ⋏)((ᶏ1 , ъ1) ∗ (ᶏ2 , ъ2)) ≥ 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏) (ᶏ1 , ъ1),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)}. 

Hence, ⋎ × ⋏ =  〈⋌ҭ,   𝐼,   ғ
(⋎ × ⋏) 〉 is a neutrosophic INK-subalgebra of 𝑋1 ×  𝑋2. 

Theorem 3.6: Let ⋎ and ⋏ be two neutrosophic INK-ideals of  𝑋1 and 𝑋2. Then ⋎ × ⋏ =

 〈⋌ҭ,   Į,   ғ
(⋎ × ⋏) 〉 
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is a neutrosophic INK-ideal of X1 ×  X2. 

Proof. For any (ᶏ1 , ᶏ2, ᶏ3) and (ъ1 , ъ2, ъ3) ∈ 𝑋1 × 𝑋2.  

Then ⋌ҭ
(⋎ × ⋏) (0, 0) = 𝑚𝑖𝑛  {⋌ҭ

⋎ (0),  ⋌ҭ
⋏ (0)} 

                                    ≥ 𝑚𝑖𝑛  {⋌ҭ
⋎ (ᶏ),  ⋌ҭ

⋏ (ъ)} 

                                    = ⋌ҭ
(⋎ × ⋏) (ᶏ, ъ), 

          ⋌Į
(⋎ × ⋏) (0, 0) = 𝑚a𝑥 {⋌Į

⋎ (0),  ⋌Į
⋏ (0)} 

                                    ≤ 𝑚a𝑥  {⋌Į
⋎ (ᶏ),  ⋌Į

⋏ (ъ)} 

                                    = ⋌Į
(⋎ × ⋏) (ᶏ, ъ), 

And  

        ⋌ғ
(⋎ × ⋏) (0, 0) = 𝑚in {⋌ғ

⋎ (0),  ⋌ғ
⋏ (0)} 

                                    ≥ 𝑚in  {⋌ғ
⋎ (ᶏ),  ⋌ғ

⋏ (ъ)} 

                                    = ⋌ғ
(⋎ × ⋏) (ᶏ, ъ). 

Now (ᶏ1 , ᶏ2, ᶏ3) and (ъ1 , ъ2, ъ3)  ∈ 𝑋1 ×  𝑋2. 

⋌ҭ
(⋎ × ⋏)((ᶏ1 , ъ1) =  min { ⋌ҭ

⋎
(ᶏ1 ), ⋌ҭ

⋏ (ъ1 )}  

≥ 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ҭ
⋎  ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌ҭ

⋎ (ᶏ2 )},  𝑚𝑖𝑛 {⋌ҭ
⋏ ((ъ3 ∗ ъ1 ) ∗ ((ъ3 ∗ ъ2)) ,  ⋌ҭ

⋏ (ъ2 )}} 

= 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ҭ
⋎ ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌ҭ

⋏ ((ъ3 ∗ ъ1)  ∗ ((ъ3 ∗ ъ2)) } ,  𝑚𝑖𝑛  {⋌ҭ
⋎ 

(ᶏ2 ) ,  ⋌ҭ
⋏ (ъ2 )}} 

= 𝑚𝑖𝑛  {⋌ҭ
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ

(⋎ × ⋏) (ᶏ2 , ъ2)}, 

⋌Į
(⋎ × ⋏)((ᶏ1 , ъ1) =  𝑚a𝑥 { ⋌Į

⋎
(ᶏ1 ), ⋌Į

⋏ (ъ1 )}  

≤ 𝑚a𝑥 { 𝑚a𝑥 {⋌Į
⋎ ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌Į

⋎ (ᶏ2 )},  𝑚a𝑥  {⋌Į
⋏ ((ъ3 ∗ ъ1 ) ∗ ((ъ3 ∗ ъ2)) ,  ⋌Į

⋏ (ъ2 )}} 

= 𝑚a𝑥 { 𝑚a𝑥 {⋌Į
⋎ ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌Į

⋏ ((ъ3 ∗ ъ1)  ∗ ((ъ3 ∗ ъ2)) } ,  𝑚a𝑥 { ⋌Į
⋎ (ᶏ2 ) ,  ⋌Į

⋏ (ъ2 ) }} 

= 𝑚a𝑥  {⋌Į
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į

(⋎ × ⋏) (ᶏ2 , ъ2)}, 

And  

⋌ғ
(⋎ × ⋏)((ᶏ1 , ъ1) =  mĮn { ⋌ғ

⋎
(ᶏ1 ), ⋌ғ

⋏ (ъ1 )}  

≥ 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ғ
⋎  ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌ғ

⋎ (ᶏ2 )},  𝑚𝑖𝑛 {⋌ғ
⋏ ((ъ3 ∗ ъ1 ) ∗ ((ъ3 ∗ ъ2)) ,  ⋌ғ

⋏ (ъ2 )}} 

= 𝑚𝑖𝑛 { 𝑚𝑖𝑛 {⋌ғ
⋎ ((ᶏ3 ∗ ᶏ1 ) ∗ ((ᶏ3 ∗ ᶏ2)) ,  ⋌ғ

⋏ ((ъ3 ∗ ъ1)  ∗ ((ъ3 ∗ ъ2)) } ,  𝑚𝑖𝑛 { ⋌ғ
⋎ 

(ᶏ2 ) ,  ⋌ғ
⋏ (ъ2 ) }} 

= 𝑚𝑖𝑛  {⋌ғ
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ

(⋎ × ⋏) (ᶏ2 , ъ2)}. 

Hence, ⋎ × ⋏ =  〈⋌ҭ,   Į,   ғ
(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. 

Theorem 3.7: Let ⋎ and ⋏ be two neutrosophĮc closed INK-ideals of  𝑋1 and 𝑋2. Then ⋎ × ⋏ =

 〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉 𝑖𝑠 a neutrosophic closed INK-ideal of 𝑋1 ×  𝑋2. 

Proof. By using the theorem 3.6. ⋎ × ⋏ =  〈⋌ҭ,   Į,   ғ
(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. 

Now for any ᶏ, ъ ∈ 𝑋1 × 𝑋2, then 

⋌ҭ
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ) =  ⋌ҭ

(⋎ × ⋏) ((0 ∗ ᶏ), (0 ∗  ъ)) 

                                      = 𝑚𝑖𝑛  {  ⋌ҭ
⋎ ((0 ∗ ᶏ),  ⋌ҭ

⋏ (0 ∗  ъ))} 

                                      ≥ 𝑚𝑖𝑛  {  ⋌ҭ
⋎ (ᶏ),  ⋌ҭ

⋏ (ъ))}, 

⋌Į
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ) =  ⋌Į

(⋎ × ⋏) ((0 ∗ ᶏ), (0 ∗  ъ)) 

                                      = 𝑚𝑎𝑥  {  ⋌Į
⋎ ((0 ∗ ᶏ),  ⋌Į

⋏ (0 ∗  ъ))} 

                                      ≤ 𝑚𝑎𝑥  {  ⋌Į
⋎ (ᶏ),  ⋌Į

⋏ (ъ))} 

And  

⋌ғ
(⋎ × ⋏) (0, 0) ∗ (ᶏ, ъ) =  ⋌ғ

(⋎ × ⋏) ((0 ∗ ᶏ), (0 ∗  ъ)) 

                                      = 𝑚𝑖𝑛  {  ⋌ғ
⋎ ((0 ∗ ᶏ),  ⋌ғ

⋏ (0 ∗  ъ))} 

                                      ≥ 𝑚𝑖𝑛  {  ⋌ғ
⋎ (ᶏ),  ⋌ғ

⋏ (ъ))}, 
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Hence, ⋎ × ⋏ =  〈⋌ҭ,   Į,   ғ
(⋎ × ⋏) 〉 is a neutrosophic closed INK-ideal of 𝑋1 ×  𝑋2. 

Theorem 3.8: Let ⋎ and ⋏ be two neutrosophic INK-ideals of  𝑋1 and 𝑋2. Then 

 ⋎ × ⋏ =  〈⋌T,   Į,   ғ
(⋎ × ⋏) , ⋌ ̅ T,   Į,   ғ

(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of X1 ×  X2. 

Proof. Since by theorem 3.7, ⋎ × ⋏ =  〈⋌ҭ,   𝐼,   ғ
(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. Then, 

               ⋌ҭ
(⋎ × ⋏) (0, 0) ≥  ⋌ҭ

(⋎ × ⋏) (ᶏ, ъ)  

         1 −⋌ҭ
(⋎ × ⋏) (0, 0) ≥ 1 − ⋌ҭ

(⋎ × ⋏) (ᶏ, ъ) 

               ⋌ ̅ ҭ(⋎ × ⋏) (0,0) ≤ ⋌ ̅ ҭ(⋎ × ⋏) (ᶏ, ъ), 

               ⋌Į
(⋎ × ⋏) (0, 0) ≤  ⋌Į

(⋎ × ⋏) (ᶏ, ъ)  

         1 −⋌Į
(⋎ × ⋏) (0, 0) ≤ 1 − ⋌Į

(⋎ × ⋏) (ᶏ, ъ) 

               ⋌̅ Į(⋎ × ⋏) (0,0) ≥ ⋌̅ Į(⋎ × ⋏) (ᶏ, ъ) 

And  

               ⋌ғ
(⋎ × ⋏) (0, 0) ≥  ⋌ғ

(⋎ × ⋏) (ᶏ, ъ)  

         1 −⋌ғ
(⋎ × ⋏) (0, 0) ≥ 1 − ⋌ғ

(⋎ × ⋏) (ᶏ, ъ) 

               ⋌̅ ғ(⋎ × ⋏) (0,0) ≤ ⋌ ̅ ғ(⋎ × ⋏) (ᶏ, ъ). 

Now (ᶏ1 , ᶏ2, ᶏ3), (ъ1 , ъ2, ъ3)  ∈ 𝑋1 ×  𝑋2. 

  ⋌ҭ
(⋎ × ⋏) (ᶏ1 , ъ1) ≥ min  {⋌ҭ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)}  

     1 −⋌ҭ
(⋎ × ⋏) (ᶏ1 , ъ1) ≥ 1 − 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1))  ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)}                                   

             ⋌ ̅ ҭ(⋎ × ⋏) (ᶏ, ъ) ≤  𝑚a𝑥 {1 −⋌ҭ
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  1 −⋌ҭ

(⋎ × ⋏) (ᶏ2 , ъ2)} 

 ⋌̅ ҭ(⋎ × ⋏) (ᶏ, ъ) ≤  𝑚a𝑥 { ⋌ ̅ ҭ(⋎ × ⋏) ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ ̅ ҭ(⋎ × ⋏)(ᶏ2 , ъ2)} 

 

  ⋌Į
(⋎ × ⋏) (ᶏ1 , ъ1) ≤ 𝑚a𝑥  {⋌Į

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗ ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)}  

     1 −⋌Į
(⋎ × ⋏) (ᶏ1 , ъ1) ≤ 1 − 𝑚a𝑥 {⋌Į

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗ ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)}                                   

                ⋌ ̅ Į(⋎ × ⋏) (ᶏ, ъ) ≥  𝑚𝑖𝑛 {1 −⋌Į
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗ ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  1 −⋌Į

(⋎ × ⋏) (ᶏ2 , ъ2)} 

              ⋌ ̅ Į(⋎ × ⋏) (ᶏ, ъ) ≥  𝑚in { ⋌ ̅ Į(⋎ × ⋏) ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌̅ Į(⋎ × ⋏)(ᶏ2 , ъ2)} 

 

  ⋌ғ
(⋎ × ⋏) (ᶏ1 , ъ1) ≥ min  {⋌ғ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)}  

     1 −⋌ғ
(⋎ × ⋏) (ᶏ1 , ъ1) ≥ 1 − 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1))  ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)}                                                   

             ⋌ ̅ ғ(⋎ × ⋏) (ᶏ, ъ) ≤  𝑚a𝑥 {1 −⋌ғ
(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  1 −⋌ғ

(⋎ × ⋏) (ᶏ2 , ъ2)} 

 ⋌̅ ғ(⋎ × ⋏) (ᶏ, ъ) ≤  𝑚a𝑥 { ⋌̅ ғ(⋎ × ⋏) ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)) ∗  ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ ̅ ғ(⋎ × ⋏)(ᶏ2 , ъ2)}. 

Hence, ⋎ × ⋏ =  〈⋌ҭ,   𝐼,   ғ
(⋎ × ⋏) ,  ⋌ ̅ ҭ,   Į,   ғ

(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. 

Theorem 3.9: Let ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. Then  

(⋎ × ⋏)m  =  〈⋌T,   Į,   F
(⋎ × ⋏)m  〉 is a neutrosophic INK-ideal of X1 ×  X2. 

Proof. For any (ᶏ, ъ) ∈ 𝑋1 ×  𝑋2.  

Then       ⋌ҭ
(⋎ × ⋏) (0, 0) ≥ ⋌ҭ

(⋎ × ⋏) (ᶏ, ъ)   

          {⋌ҭ
(⋎ × ⋏) (0, 0)}𝑚 ≥ {⋌ҭ

(⋎ × ⋏)
(ᶏ, ъ)}𝑚  

             ⋌ҭ
(⋎ × ⋏) (0, 0)𝑚 ≥ ⋌ҭ

(⋎ × ⋏) (ᶏ, ъ)𝑚                          

             ⋌ҭ
(⋎ × ⋏)𝑚 (0, 0) ≥ ⋌ҭ

(⋎ × ⋏)𝑚 (ᶏ, ъ) 

 

          {⋌Į
(⋎ × ⋏) (0, 0)}𝑚 ≤ {⋌Į

(⋎ × ⋏)
(ᶏ, ъ)}𝑚  

             ⋌Į
(⋎ × ⋏) (0, 0)𝑚 ≤ ⋌Į

(⋎ × ⋏) (ᶏ, ъ)𝑚                          
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             ⋌Į
(⋎ × ⋏)𝑚 (0, 0) ≤ ⋌Į

(⋎ × ⋏)𝑚 (ᶏ, ъ) 

And  

          {⋌ғ
(⋎ × ⋏) (0, 0)}𝑚 ≥ {⋌ғ

(⋎ × ⋏)
(ᶏ, ъ)}𝑚  

             ⋌ғ
(⋎ × ⋏) (0, 0)𝑚 ≥ ⋌ғ

(⋎ × ⋏) (ᶏ, ъ)𝑚                          

             ⋌ғ
(⋎ × ⋏)𝑚 (0, 0) ≥ ⋌ғ

(⋎ × ⋏)𝑚 (ᶏ, ъ). 

Now (ᶏ1 , ᶏ2, ᶏ3), (ъ1 , ъ2, ъ3) ∈ 𝑋1 ×  𝑋2.  

{⋌ҭ
(⋎ × ⋏)  ((ᶏ1 , ъ1)}𝑚 ≥ 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)}

𝑚
 

   ⋌ҭ
(⋎ × ⋏) (ᶏ1 , ъ1)𝑚 ≥ 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2)))𝑚,  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)𝑚} 

   ⋌ҭ
(⋎ × ⋏)𝑚 (ᶏ1 , ъ1) ≥ 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏)𝑚 (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2))),  ⋌ҭ
(⋎ × ⋏)𝑚 (ᶏ2 , ъ2)}, 

 

{⋌Į
(⋎ × ⋏)  ((ᶏ1 , ъ1)}𝑚 ≤  𝑚𝑎𝑥 {⋌Į

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)}

𝑚
 

    ⋌Į
(⋎ × ⋏) (ᶏ1 , ъ1)𝑚 ≤  𝑚𝑎𝑥 {⋌Į

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2)))𝑚,  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)𝑚} 

    ⋌Į
(⋎ × ⋏)𝑚 (ᶏ1 , ъ1) ≤  𝑚𝑎𝑥 {⋌Į

(⋎ × ⋏)𝑚 (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2))),  ⋌Į
(⋎ × ⋏)𝑚 (ᶏ2 , ъ2)} 

And  

{⋌ғ
(⋎ × ⋏) ((ᶏ1 , ъ1)}𝑚 ≥ 𝑚𝑖𝑛 {⋌ғ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)}

𝑚
 

   ⋌ғ
(⋎ × ⋏) (ᶏ1 , ъ1)𝑚 ≥ 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏) (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2)))𝑚,  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)𝑚} 

   ⋌ғ
(⋎ × ⋏)𝑚 (ᶏ1 , ъ1) ≥ 𝑚𝑖𝑛 {⋌ғ

(⋎ × ⋏)𝑚 (((ᶏ3 , ъ3) ∗ (ᶏ1 , ъ1)) ∗ ((ᶏ3 , ъ3) ∗  (ᶏ2 , ъ2))),  ⋌𝑚
(⋎ × ⋏)𝑚 (ᶏ2 , ъ2)}. 

Hence, (⋎ × ⋏)𝑚  =  〈⋌ҭ,   𝐼,   ғ
(⋎ × ⋏)𝑚  〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2. 

Theorem 3.10: Let ⋎ × ⋏ =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏) 〉  and 𝛶 ×  𝛤 =  〈⋌𝑇,   Į,   ғ

(𝛶 × 𝛤) 〉  is a neutrosophic INK-

ideal of 𝑋1 𝑎𝑛𝑑 𝑋2. Then (⋎ × ⋏) ∩ ( 𝛶 ×  𝛤)  =  〈⋌𝑇,   Į,   ғ
(⋎ × ⋏)∩ ( 𝛶 × 𝛤 ) 〉 is a neutrosophic INK-ideal of 

𝑋1 ×  𝑋2. 

Proof. For any (ᶏ, ъ) ∈ 𝑋1 ×  𝑋2.  

        ⋌ҭ
(⋎ × ⋏) (0, 0) ≥⋌ҭ

(⋎ × ⋏) (ᶏ, ъ) 𝑎𝑛𝑑 ⋌ҭ
(⋎ × ⋏) (0, 0) ≥⋌ҭ

(𝛶 × 𝛤) (ᶏ, ъ)  

         ⋌ҭ
(⋎ × ⋏) (0, 0),  ⋌ҭ

(⋎ × ⋏) (0, 0) ≥⋌ҭ
(⋎ × ⋏) (ᶏ, ъ), ⋌ҭ

(𝛶 × 𝛤) (ᶏ, ъ)   

𝑚𝑖𝑛 {⋌ҭ
(⋎ × ⋏) (0, 0),  ⋌ҭ

(⋎ × ⋏) (0, 0)}  ≥ 𝑚𝑖𝑛 {⋌ҭ
(⋎ × ⋏) (ᶏ, ъ),⋌ҭ

(𝛶 × 𝛤) (ᶏ, ъ)} 

                         ⋌ҭ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (0, 0) ≥⋌ҭ

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ, ъ), 

  

      ⋌Į
(⋎ × ⋏) (0, 0) ≤ ⋌Į

(⋎ × ⋏) (ᶏ, ъ) 𝑎𝑛𝑑 ⋌Į
(⋎ × ⋏) (0, 0) ≤⋌Į

(𝛶 × 𝛤) (ᶏ, ъ)  

         ⋌Į
(⋎ × ⋏) (0, 0),  ⋌Į

(⋎ × ⋏) (0, 0) ≤⋌Į
(⋎ × ⋏) (ᶏ, ъ), ⋌Į

(𝛶 × 𝛤) (ᶏ, ъ)   

𝑚𝑎ᶏ {⋌Į
(⋎ × ⋏) (0, 0),  ⋌Į

(⋎ × ⋏) (0, 0)}  ≤ 𝑚𝑎ᶏ {⋌Į
(⋎ × ⋏) (ᶏ, ъ), ⋌Į

(𝛶 × 𝛤) (ᶏ, ъ)} 

                        ⋌Į
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (0, 0) ≤⋌Į

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ, ъ),  

 

         ⋌ғ
(⋎ × ⋏) (0, 0) ≥⋌ғ

(⋎ × ⋏) (ᶏ, ъ) 𝑎𝑛𝑑 ⋌ғ
(⋎ × ⋏) (0, 0) ≥⋌ғ

(𝛶 × 𝛤) (ᶏ, ъ)  

         ⋌ғ
(⋎ × ⋏) (0, 0),  ⋌ғ

(⋎ × ⋏) (0, 0) ≥⋌ғ
(⋎ × ⋏) (ᶏ, ъ), ⋌ғ

(𝛶 × 𝛤) (ᶏ, ъ)   

𝑚𝑖𝑛 {⋌ғ
(⋎ × ⋏) (0, 0),  ⋌ғ

(⋎ × ⋏) (0, 0)}  ≥ 𝑚𝑖𝑛 {⋌ғ
(⋎ × ⋏) (ᶏ, ъ), ⋌ғ

(𝛶 × 𝛤) (ᶏ, ъ)} 

                         ⋌ғ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (0, 0) ≥⋌ғ

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ, ъ). 

 

Now (ᶏ1 , ᶏ2, ᶏ3), (ъ1 , ъ2, ъ3) ∈ 𝑋1 ×  𝑋2. 

  ⋌ҭ
(⋎ × ⋏) (ᶏ1 , ъ1) = 𝑚𝑖𝑛  {⋌ҭ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)}, 

  ⋌ҭ
(𝛶 × 𝛤 ) (ᶏ1 , ъ1) = 𝑚𝑖𝑛  {⋌ҭ

(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(𝛶 × 𝛤 ) (ᶏ2 , ъ2)}. 
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{⋌ҭ
(⋎ × ⋏)

((ᶏ1 , ъ1),  ⋌ҭ
(𝛶 × 𝛤 ) (ᶏ1 , ъ1)}

≥ {
𝑚𝑖𝑛 {⋌ҭ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2)

𝑚𝑖𝑛 {⋌ҭ
(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ҭ

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

                             

                            ≥ 𝑚𝑖𝑛 {
𝑚𝑖𝑛 {⋌ҭ

(⋎ × ⋏) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),  ⋌ҭ
(𝛶 × 𝛤 )  ((ᶏ3, ъ3)

∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)), 𝑚𝑖𝑛 { ⋌ҭ
(⋎ × ⋏) (ᶏ2 , ъ2),  ⋌ҭ

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

⋌ҭ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ1, ъ1)

≥ {⋌ҭ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),⋌ҭ

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 )  (ᶏ2 , ъ2)}, 

 

  ⋌Į
(⋎ × ⋏) (ᶏ1 , ъ1) = 𝑚𝑎𝑥  {⋌Į

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)}, 

  ⋌Į
(𝛶 × 𝛤 ) (ᶏ1 , ъ1) = 𝑚𝑎𝑥  {⋌Į

(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(𝛶 × 𝛤 ) (ᶏ2 , ъ2)}. 

{⋌Į
(⋎ × ⋏)

((ᶏ1 , ъ1),  ⋌Į
(𝛶 × 𝛤 ) (ᶏ1 , ъ1)}

≤ {
𝑚𝑎𝑥 {⋌Į

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2)

𝑚𝑎𝑥 {⋌Į
(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌Į

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

          

                            ≤ 𝑚𝑎𝑥 {
𝑚𝑎𝑥 {⋌Į

(⋎ × ⋏) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),  ⋌Į
(𝛶 × 𝛤 )  ((ᶏ3, ъ3)

∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)), 𝑚𝑎𝑥 { ⋌Į
(⋎ × ⋏) (ᶏ2 , ъ2),  ⋌Į

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

⋌Į
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ1, ъ1)

≤ {⋌Į
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),⋌Į

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 )  (ᶏ2 , ъ2)} 

 

And  

  ⋌ғ
(⋎ × ⋏) (ᶏ1 , ъ1) = 𝑚𝑖𝑛  {⋌ғ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)}, 

  ⋌ғ
(𝛶 × 𝛤 ) (ᶏ1 , ъ1) = 𝑚𝑖𝑛  {⋌ғ

(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(𝛶 × 𝛤 ) (ᶏ2 , ъ2)}. 

{⋌ғ
(⋎ × ⋏)

((ᶏ1 , ъ1),  ⋌ғ
(𝛶 × 𝛤 ) (ᶏ1 , ъ1)}

≥ {
𝑚𝑖𝑛 {⋌ғ

(⋎ × ⋏)  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2)

𝑚𝑖𝑛 {⋌ғ
(𝛶 × 𝛤 )  ((ᶏ3, ъ3) ∗ ((ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ ((ᶏ2, ъ2)),  ⋌ғ

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

                             

                            ≥ 𝑚𝑖𝑛 {
𝑚𝑖𝑛 {⋌ғ

(⋎ × ⋏) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),  ⋌ғ
(𝛶 × 𝛤 )  ((ᶏ3, ъ3)

∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)), 𝑚𝑖𝑛 { ⋌ғ
(⋎ × ⋏) (ᶏ2 , ъ2),  ⋌ғ

(𝛶 × 𝛤 ) (ᶏ2 , ъ2)
} 

⋌ғ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) (ᶏ1, ъ1)

≥ {⋌ғ
(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 ) ((ᶏ3, ъ3) ∗ (ᶏ1, ъ1)), ((ᶏ3, ъ3) ∗ (ᶏ2, ъ2)),  ⋌ғ

(⋎ × ⋏) ∩ ( 𝛶 × 𝛤 )  (ᶏ2 , ъ2)}. 

Hence, (⋎ × ⋏) ∩ ( 𝛶 ×  𝛤)  =  〈⋌ҭ,   Į,   ғ
(⋎ × ⋏)∩ ( 𝛶 × 𝛤 ) 〉 is a neutrosophic INK-ideal of 𝑋1 ×  𝑋2.” 

4. Conclusion   

     “In this paper we applied the notion of direct product of neutrosophic set to INK-ideal of INK-

algebra. We hhave Introduced the direct product the concept of neutrosophic INK-algebra and a 

direct product of closed neutrosophic INK-ideal, and have Investigated several properties. We have 

provided conditions for a direct product of neutrosophic set to be a direct product of neutrosophic 

INK-ideal in INK-algebra.” 
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