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1. Introduction

Dontchev [1] initially proposed the notion of contra-continuity, while Jafari and Noiri [3]

introduced novel extensions of contra-continuity termed contra-α-continuity in the context of

topological spaces. In 2006, Ekici and Etienne Kerre [4] introduced contra-continuous mapping

in the domain of fuzzy topological spaces. Additionally, Kresteska and Ekici introduced the

concept of intuitionistic fuzzy contra-continuous mapping.

2. Neutrosophic contra α-generalized semi continuous mappings

Definition 2.1. A mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) is called a Neutrosophic contra

α-generalized semi continuous ( ǸeutCαGS continuous in short) mapping if Ǹf∗−1

eut (Ê∗
22) is a

ǸeutαGSOS in (Ǹ X̀
eut, Ǹ

t
eut) for every ǸeutCS Ê∗

22 of (Ǹ Ỳ
eut, Ǹ

s
eut).

Example 2.2. Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, ( 7

10 ,
1
2 ,

3
10), (4

5 ,
1
2 ,

3
10)

〉
and

Ê∗
22 =

〈
y, (1

5 ,
1
2 ,

4
5), ( 1

10 ,
1
2 ,

9
10)

〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}
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are ǸeutTs on Ǹ X̀
eut and Ǹ Ỳ

eut respectively. Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut)

by Ǹf∗
eut(a

∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4. Then Ǹf∗

eut is a ǸeutCαGScontinuous mapping.

Theorem 2.3. Every Neutrosophic contra continuous mapping is a ǸeutCαGS continuous

mapping .

Proof. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) be a Neutrosophic contra continuous mapping.

Let Ê∗
11 be a ǸeutCS in Ǹ Ỳ

eut. By hypothesis, Ǹf∗−1

eut (Ê∗
11) is a ǸeutOS in Ǹ X̀

eut. Since every

ǸeutOS is a ǸeutαGSOS , Ǹf∗−1

eut (Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Hence Ǹf∗
eut is a ǸeutCαGS

continuous mapping.

Example 2.4. Ǹ X̀
eutCαGS continuous 6→ Neutrosophic contra continuous.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4}, Ê∗
11 =

〈
x, ( 3

10 ,
1
2 ,

7
10), ( 1

10 ,
1
2 ,

9
10)

〉
and

Ê∗
22 =

〈
y, (4

5 ,
1
2 ,

1
5), ( 9

10 ,
1
2 ,

1
10)

〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}

are Ǹ X̀
eutTs on Ǹ X̀

eut and Ǹ Ỳ
eut respectively. Define a mapping Ǹf∗

eut : (Ǹ X̀
eut, Ǹ

t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut)

by Ǹf∗
eut(a

∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4. Then Ǹf∗

eut is a Ǹ X̀
eutCαGS continuous mapping. But Ǹf∗

eut

is not a Ǹ X̀
eut contra continuous mapping. Since Ê∗

22

c
=

〈
y, (1

5 ,
1
2 ,

4
5), ( 1

10 ,
1
2 ,

9
10)

〉
is a Ǹ X̀

eutCS

in Ǹ Ỳ
eut but Ǹf∗−1

eut (Ê∗
22

c
) =

〈
x, (1

5 ,
1
2 ,

4
5), ( 1

10 ,
1
2 ,

9
10)

〉
is not a Ǹ X̀

eutOS in Ǹ X̀
eut.

Theorem 2.5. Every ǸeutCα continuous mapping is a ǸeutCαGScontinuous mapping .

Proof. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) be a ǸeutCα continuous mapping. Let Ê∗

11be a

ǸeutCS in Ǹ Ỳ
eut. Then by hypothesis Ǹf∗−1

eut (Ê∗
11) is a ǸeutαOS in Ǹ X̀

eut. Since every ǸeutαOS

is a ǸeutαGSOS , Ǹf∗−1

eut (Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Hence Ǹf∗
eut is a ǸeutCαGS continuous

mapping.

Example 2.6. ǸeutCαGS continuous mapping 6→ ǸeutCα continuous mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, ( 1

10 ,
1
2 ,

9
10), (2

5 ,
1
2 ,

3
5)
〉

and

Ê∗
22 =

〈
y, (1, 1

2 , 0), ( 7
10 ,

1
2 ,

3
10)

〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}

are ǸeutTs on X and Y respectively. Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) by

Ǹf∗
eut(a

∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4. Then Ǹf∗

eut is a ǸeutCαGS continuous mapping. But Ǹf∗
eut

is not a ǸeutCα continuous mapping. Since Ê∗
22

c
=

〈
y, (0, 1

2 , 1), ( 3
10 ,

1
2 ,

7
10)

〉
is a ǸeutCS in

Ǹ Ỳ
eut but Ǹf∗−1

eut (Ê∗
22

c
) =

〈
x, (0, 1

2 , 1), ( 3
10 ,

1
2 ,

7
10)

〉
is not a ǸeutαOS in Ǹ X̀

eut. Therefore Ǹf∗
eut is

a ǸeutCαGS continuous mapping but not a ǸeutCα continuous mapping.

Remark 2.7. ǸeutCγ continuous mapping and ǸeutCαGS continuous mapping are indepen-

dent of each other.

Example 2.8. ǸeutCγ continuous mapping 6→ ǸeutCαGS continuous mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, (2

5 ,
1
2 ,

3
5), ( 3

10 ,
1
2 ,

7
10)

〉
and

Ê∗
22 =

〈
y, (1

2 ,
1
2 ,

1
2), (2

5 ,
1
2 ,

3
5)
〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}
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are ǸeutTs on Ǹ X̀
eut and Ǹ Ỳ

eut respectively. Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut)

by Ǹf∗
eut(a

∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4. Since Ê∗

22

c
=

〈
y, (1

2 ,
1
2 ,

1
2), (3

5 ,
1
2 ,

2
5)
〉

is a ǸeutCS in Ǹ Ỳ
eut

but Ǹf∗−1

eut (Ê∗
22

c
) =

〈
x, (1

2 ,
1
2 ,

1
2), (3

5 ,
1
2 ,

2
5)
〉

is not a ǸeutαGSOS in Ǹ X̀
eut. Therefore Ǹf∗

eut is a

ǸeutCγ continuous mapping but not a ǸeutCαGS continuous mapping.

Example 2.9. ǸeutCαGS continuous mapping 6→ ǸeutCγ continuous mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, ( 3

10 ,
1
2 ,

7
10), (2

5 ,
1
2 ,

3
5)
〉
,

Ê∗
22 =

〈
x, (2

5 ,
1
2 ,

3
5), (1

2 ,
1
2 ,

1
2)
〉

and Ê∗
33 =

〈
y, ( 3

10 ,
1
2 ,

7
10), (3

5 ,
1
2 ,

2
5)
〉
.

Then Ǹ t
eut = {0Ǹeut

, Ê∗
11, Ê

∗
22, 1Ǹeut

} and Ǹ s
eut= {0Ǹeut

, Ê∗
33, 1Ǹeut

} are ǸeutTs on Ǹ X̀
eut and

Ǹ Ỳ
eut respectively. Define a mapping Ǹf∗

eut : (Ǹ X̀
eut, Ǹ

t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) by Ǹf∗

eut(a
∗
1) = a∗3 and

Ǹf∗
eut(a

∗
2) = a∗4. Since Ê∗

33

c
=

〈
y, ( 7

10 ,
1
2 ,

3
10), (2

5 ,
1
2 ,

3
5)
〉

is a ǸeutCS in Y but Ǹf∗−1

eut (Ê∗
33

c
) =〈

x, ( 7
10 ,

1
2 ,

3
10), (2

5 ,
1
2 ,

3
5)
〉

is not a ǸeutγOS in Ǹ X̀
eut. Therefore Ǹf∗

eut is a ǸeutCαGS continuous

mapping but not a ǸeutCγ continuous mapping.

Remark 2.10. ǸeutCP continuous mapping and ǸeutCαGS continuous mapping are inde-

pendent of each other.

Example 2.11. ǸeutCP continuous mapping 6→ ǸeutCαGS continuous mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, (1

5 ,
1
2 ,

7
10), ( 3

10 ,
1
2 ,

3
5)
〉

and

Ê∗
22 =

〈
y, ( 1

10 ,
1
2 ,

4
5), ( 1

10 ,
1
2 ,

7
10)

〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}

are ǸeutTs on Ǹ X̀
eut and Ǹ Ỳ

eut respectively.

Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) by Ǹf∗

eut(a
∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4.

Then Ǹf∗
eut is a ǸeutCαGS continuous mapping. But Ǹf∗

eut is not a ǸeutCαGS continuous

mapping. Since Ê∗
22

c
=

〈
y, (4

5 ,
1
2 ,

1
10), ( 7

10 ,
1
2 ,

1
10)

〉
is a ǸeutCS in Ǹ Ỳ

eut but Ǹf∗−1

eut (Ê∗
22

c
) =〈

x, (1
5 ,

1
2 ,

7
10), ( 3

10 ,
1
2 ,

3
5)
〉

is not a ǸeutαGSOS in Ǹ X̀
eut.

Example 2.12. ǸeutCαGS continuous mapping 6→ ǸeutCP continuous mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, ( 3

10 ,
1
2 ,

7
10), (2

5 ,
1
2 ,

3
5)
〉
,

Ê∗
22 =

〈
x, (2

5 ,
1
2 ,

3
5), (1

2 ,
1
2 ,

1
2)
〉

and Ê∗
33 =

〈
y, ( 3

10 ,
1
2 ,

7
10), (3

5 ,
1
2 ,

2
5)
〉
.

Then Ǹ t
eut = {0Ǹeut

, Ê∗
11, Ê

∗
22, 1Ǹeut

} and Ǹ s
eut= {0Ǹeut

, Ê∗
33, 1Ǹeut

} are ǸeutTs on Ǹ X̀
eut and

Ǹ Ỳ
eut respectively. Define a mapping Ǹf∗

eut : (Ǹ X̀
eut, Ǹ

t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) by Ǹf∗

eut(a
∗
1) = a∗3 and

Ǹf∗
eut(a

∗
2) = a∗4. Since Ê∗

33

c
=

〈
y, ( 7

10 ,
1
2 ,

3
10), (2

5 ,
1
2 ,

3
5)
〉

is a ǸeutCS in Y but Ǹf∗−1

eut (Ê∗
33

c
) =〈

x, ( 7
10 ,

1
2 ,

3
10), (2

5 ,
1
2 ,

3
5)
〉

is not a ǸeutPOS in Ǹ X̀
eut. Therefore Ǹf∗

eut is a ǸeutCαGS continuous

mapping but not a ǸeutCP continuous mapping.

Theorem 2.13. A mapping Ǹf∗
eut : Ǹ X̀

eut → Ǹ Ỳ
eut is a Ǹf∗

eutCaGS continuous if and only if the

inverse image of each Ǹf∗
eutOS in Ǹ Ỳ

eut is a Ǹf∗
eutaGSCS in Ǹ X̀

eut.

Proof. Necessary Part: Let Ê∗
11 be a ǸeutOS in Ǹ Ỳ

eut. This implies Ê∗
11

c
is a ǸeutCS in

Ǹ Ỳ
eut. Since Ǹf∗

eut is a ǸeutCαGS continuous mapping, Ǹf∗−1

eut (Ê∗
11

c
) is a ǸeutαGSOS in Ǹ X̀

eut.
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Since Ǹf∗−1

eut (Ê∗
11

c
) = (Ǹf∗−1

eut (Ê∗
11))c, Ǹf∗−1

eut (Ê∗
11) is a ǸeutαGSCS in Ǹ X̀

eut.

Sufficient Part: Let Ê∗
11 be a ǸeutCS in Ǹ Ỳ

eut. This implies Ê∗
11

c
is a ǸeutOS in Ǹ Ỳ

eut. By

hypothesis, Ǹf∗−1

eut (Ê∗
11

c
) is ǸeutGαGSCS in Ǹ X̀

eut. Since Ǹf∗−1

eut (Ê∗
11

c
) = (Ǹf∗−1

eut (Ê∗
11))c,

Ǹf∗−1

eut (Ê∗
11) is ǸeutαGSOS in Ǹ X̀

eut. Hence Ǹf∗
eut is a ǸeutCαGS continuous mapping.

Theorem 2.14. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) be a mapping and let Ǹf∗−1

eut (Ê∗
11

c
) be

a ǸeutROS in Ǹ X̀
eut for every ǸeutCS Ê∗

11 in Ǹ Ỳ
eut. Then Ǹf∗

eut is a ǸeutCαGS continuous

mapping.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Ỳ

eut. Then by hypothesis, Ǹf∗−1

eut (Ê∗
11)is a ǸeutROS in Ǹ X̀

eut.

Since every ǸeutROS is a ǸeutαGSOS , Ǹf∗−1

eut (Ê∗
11)is a ǸeutαGSOS in Ǹ X̀

eut . Hence Ǹf∗
eut is

a ǸeutCαGS continuous mapping.

Theorem 2.15. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) be a ǸeutCαGS continuous mapping,

then Ǹf∗
eut is a Neutrosophic contra continuous mapping if Ǹ X̀

eutis a ǸeutαgaT1/2 space.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Ỳ

eut. Then by hypothesis Ǹf∗−1

eut (Ê∗
11)is a ǸeutαGSOS in

Ǹ X̀
eut . Since Ǹ X̀

eut is a ǸeutαgaT1/2 space, Ǹf∗−1

eut (Ê∗
11) is a ǸeutOS in Ǹ X̀

eut. Hence Ǹf∗
eut is a

Neutrosophic contra continuous mapping.

Theorem 2.16. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) be a ǸeutCαGS continuous mapping

and Ǹg∗
eut : (Ǹ Ỳ

eut, Ǹ
s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut) is a Neutrosophic contra continuous mapping, then

(Ǹg∗
eut ◦ Ǹ

f∗
eut) : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutαGS continuous mapping.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Z̀

eut. Then by hypothesis, Ǹg∗−1

eut (Ê∗
11) is a ǸeutOS in Ǹ Ỳ

eut.

Since Ǹf∗
eut is a ǸeutCαGS continuous mapping, Ǹf∗−1

eut (Ǹg∗−1

eut (Ê∗
11)) is a ǸeutαGSCS in Ǹ X̀

eut.

That is (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
11) is a ǸeutαGSCS in Ǹ X̀

eut. Hence (Ǹg∗
eut ◦ Ǹ

f∗
eut) is a ǸeutαGS

continuous mapping.

Theorem 2.17. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) be a ǸeutαGS continuous mapping

and Ǹg∗
eut : (Ǹ Ỳ

eut, Ǹ
s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut is a Neutrosophic contra continuous mapping, then

Ǹg∗
eut ◦ Ǹ

f∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutCαGS continuous mapping.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Z̀

eut. Then Ǹg∗−1

eut (Ê∗
11) is a ǸeutOS in Ǹ Ỳ

eut, by hypothesis.

Since Ǹf∗
eut is a ǸeutαGS continuous mapping, Ǹf∗−1

eut (Ǹg∗−1

eut (Ê∗
11)) is a ǸeutαGSOS in Ǹ X̀

eut.

That is (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Hence (Ǹg∗
eut ◦ Ǹ

f∗
eut) is a ǸeutCαGS

continuous mapping.

Theorem 2.18. Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) and Ǹg∗

eut : (Ǹ Ỳ
eut, Ǹ

s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut) be

mappings. Then the given conditions are equivalent if Ǹ X̀
eut is a ǸeutαgaT1/2 space.

(1) Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutCαGS continuous mapping.
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(2) Ǹeut-cl(Ǹeut-int(Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(B)) ⊆ (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) for every ǸeutOS Ê∗

22 in

Z.

Proof. (1)⇒ (2) Let Ê∗
22 be any ǸeutOS in Ǹ Z̀

eut. Then (Ǹg∗
eut◦Ǹ

f∗
eut)

−1(Ê∗
22) is a ǸeutαGSCS

in Ǹ X̀
eut, by hypothesis. Since Ǹ X̀

eut is a ǸeutαgaT1/2space, (Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a ǸeutCS in

Ǹ X̀
eut. Therefore Ǹeut-cl((Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)) = (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22). Now Ǹeut-cl(Ǹeut-

int(Ǹeut-cl(Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22))) ⊆ Ǹeut-cl(Ǹeut-cl(Ǹeut-cl(Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22))) = Ǹeut-

cl((Ǹg∗
eut ◦Ǹ

f∗
eut)

−1(Ê∗
22)). This implies Ǹeut-cl(Ǹeut-int(Ǹeut-cl(Ǹ

g∗
eut ◦Ǹ

f∗
eut)

−1(Ê∗
22))) ⊆ (Ǹg∗

eut ◦
Ǹf∗

eut)
−1(Ê∗

22) .

(2)⇒ (1) Let Ê∗
22 be a ǸeutCS in Ǹ Z̀

eut. Then its complement Ê∗
22

c
is a ǸeutOS in Ǹ Z̀

eut.

By hypothesis, Ǹeut − cl(Ǹeut-int(Ǹeut-cl(Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22

c
))) ⊆ (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22

c
).

Hence (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22

c
) is a ǸeutαCS in Ǹ X̀

eut. Since every ǸeutαCS is a ǸeutαGSCS,

(Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22

c
) is a ǸeutαGSCS in Ǹ X̀

eut. Hence Ǹg∗
eut ◦ Ǹ

f∗
eut is ǸeutCαGS continuous

mapping.

3. Neutrosophic contra alpha generalized semi irresolute mappings

Definition 3.1. A mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) is called a Neutrosophic contra

alpha generalized semi irresolute (ǸeutCαGS irresolute in short) mapping if Ǹf∗−1

eut (Ê∗
11) is a

ǸeutαGSCS in (Ǹ X̀
eut, Ǹ

t
eut) for every ǸeutαGSOS Ê∗

11 of (Ǹ Ỳ
eut, Ǹ

s
eut).

Theorem 3.2. If Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) is a ǸeutCαGS irresolute mapping, then

f is a ǸeutCαGS continuous mapping but the converse is not necessarily true.

Proof. Let Ǹf∗
eut be a ǸeutCαGS irresolute mapping. Let Ê∗

11 be any ǸeutCS in Ǹ Ỳ
eut. Since

every ǸeutCS is a ǸeutαGSCS, Ê∗
11 is a ǸeutαGSCS in Ǹ Ỳ

eut. By hypothesis, Ǹf∗−1

eut (Ê∗
11) is

a ǸeutαGSOS in Ǹ X̀
eut. Hence Ǹf∗

eut is a ǸeutCαGS continuous mapping.

Example 3.3. ǸeutCαGS continuous mapping 6→ ǸeutCαGS irresolute mapping.

Let Ǹ X̀
eut= {a∗1, a∗2} , Ǹ Ỳ

eut = {a∗3, a∗4} , Ê∗
11 =

〈
x, ( 3

10 ,
1
2 ,

3
5), (2

5 ,
1
2 ,

1
2)
〉

and

Ê∗
22 =

〈
y, ( 7

10 ,
1
2 ,

1
5), ( 3

10 ,
1
2 ,

3
5)
〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}

are ǸeutTs on Ǹ X̀
eut and Ǹ Ỳ

eut respectively.

Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) by Ǹf∗

eut(a
∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4.

Since Ê∗
22 =

〈
y, (4

5 ,
1
2 ,

1
10), (2

5 ,
1
2 ,

1
2)
〉

is a ǸeutαGSOS in Ǹ Ỳ
eut,

but Ǹf∗−1

eut (Ê∗
22) = (x, (4

5 ,
1
2 ,

1
10), (2

5 ,
1
2 ,

1
2)) is not a ǸeutαGSCS in Ǹ X̀

eut. Therefore Ǹf∗
eut is a

ǸeutCαGS continuous mapping but not a ǸeutCαGS irresolute mapping.

Theorem 3.4. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) be a ǸeutCαGS irresolute mapping,

then Ǹf∗−1

eut (Ê∗
11) is a ǸeutGSCS in Ǹ X̀

eut for every ǸeutOS Ê∗
11 in Ǹ Ỳ

eut.
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Proof. Let Ǹf∗
eut be a ǸeutCαGS irresolute mapping. Let Ê∗

11 be any ǸeutOS in Ǹ Ỳ
eut. Since

every ǸeutOS is a ǸeutαGSOS, Ê∗
11 is a ǸeutαGSOS in Ǹ Ỳ

eut. By hypothesis, Ǹf∗−1

eut (Ê∗
11) is

a ǸeutαGSCS in Ǹ X̀
eut. This implies Ǹf∗−1

eut (Ê∗
11) is a ǸeutGSCS in Ǹ X̀

eut.

Example 3.5. Let Ǹf∗
eut(a

∗
1) = a∗3 and Ǹf∗

eut(a
∗
2) = a∗4, Ê∗

11 =
〈
x, ( 3

10 ,
1
2 ,

3
5), (2

5 ,
1
2 ,

1
2)
〉

and

Ê∗
22 =

〈
y, ( 7

10 ,
1
2 ,

1
5), ( 3

10 ,
1
2 ,

3
5)
〉
. Then Ǹ t

eut = {0Ǹeut
, Ê∗

11, 1Ǹeut
} and Ǹ s

eut= {0Ǹeut
, Ê∗

22, 1Ǹeut
}

are ǸeutTs on X and Y respectively. Define a mapping Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut).

Then Ǹf∗−1

eut (Ê∗
11) is a ǸeutGSCS in Ǹ X̀

eut for every ǸeutOS Ê∗
11 =

〈
x, ( 7

10 ,
1
2 ,

1
5), ( 3

10 ,
1
2 ,

3
5)
〉

in

Ǹ Ỳ
eut. But Ǹf∗

eut is not a ǸeutCαGS irresolute mapping. Since Ê∗
22 =

〈
y, (4

5 ,
1
2 ,

1
10), (2

5 ,
1
2 ,

1
2)
〉

is

a ǸeutαGSOS in Ǹ Ỳ
eut but Ǹf∗−1

eut (Ê∗
22) =

〈
x, (4

5 ,
1
2 ,

1
10), (2

5 ,
1
2 ,

1
2)
〉

is not a ǸeutαGSCS in Ǹ X̀
eut.

Theorem 3.6. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) is a ǸeutCαGS irresolute mapping,

then Ǹf∗
eut is a Neutrosophic contra continuous mapping if Ǹ X̀

eut is a ǸeutαgaT1/2 space.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Ỳ

eut. We know that every ǸeutCS is a ǸeutαGSCS, Ê∗
11

is a ǸeutαGSCS in Ǹ Ỳ
eut. By hypothesis, Ǹf∗−1

eut (Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Since Ǹ X̀
eut is

a ǸeutαgaT1/2 space, Ǹf∗−1

eut (Ê∗
11) is a ǸeutOS in Ǹ X̀

eut. Hence Ǹf∗
eut is a Neutrosophic contra

continuous mapping.

Theorem 3.7. If Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) and Ǹg∗

eut : (Ǹ Ỳ
eut, Ǹ

s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut)

are ǸeutCαGS irresolute mapping, then Ǹg∗
eut◦Ǹ

f∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutαGS

irresolute mapping.

Proof. Let Ê∗
11 be a ǸeutαGSCS in Ǹ Z̀

eut. Then Ǹg∗−1

eut (Ê∗
11) is a ǸeutαGSOS in Ǹ Ỳ

eut. Since

Ǹf∗
eut is a ǸeutCαGS irresolute mapping, Ǹf∗−1

eut (Ǹg∗−1

eut Ê∗
11) is a ǸeutαGSCS in Ǹ X̀

eut. That

is (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
11) is a ǸeutαGSCS in Ǹ X̀

eut. Hence Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutαGS irresolute

mapping .

Theorem 3.8. If Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) is a ǸeutCαGS irresolute mapping and

Ǹg∗
eut : (Ǹ Ỳ

eut, Ǹ
s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutCαGS continuous mappings, then Ǹg∗

eut ◦ Ǹ
f∗
eut :

(Ǹ X̀
eut, Ǹ

t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutαGS continuous mapping.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Z̀

eut. Then by hypothesis, Ǹg∗−1

eut (Ê∗
11) is a ǸeutαGSOS

in Ǹ Ỳ
eut. Since Ǹf∗

eutis a ǸeutCαGS irresolute mapping, Ǹf∗−1

eut (Ǹg∗−1

eut Ê∗
11) is a ǸeutαGSCS

in Ǹ X̀
eut. That is (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
11) is a ǸeutαGSCS in Ǹ X̀

eut. Hence Ǹg∗
eut ◦ Ǹ

f∗
eut is a

ǸeutαGScontinuous mapping.

Theorem 3.9. If Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut) → (Ǹ Ỳ

eut, Ǹ
s
eut) is a NαGS irresolute mapping and

Ǹg∗
eut : (Ǹ Ỳ

eut, Ǹ
s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut) is a NCαGS continuous mappings, then Ǹg∗

eut ◦ Ǹ
f∗
eut :

(Ǹ X̀
eut, Ǹ

t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a NCαGS continuous mapping.
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Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Z̀

eut. Then by hypothesis, Ǹg∗−1

eut (Ê∗
11) is a ǸeutαGSOS

in Ǹ Ỳ
eut. Since Ǹf∗

eut is a ǸeutαGS irresolute mapping, Ǹf∗−1

eut (Ǹg∗−1

eut Ê∗
11)is a ǸeutαGSOS in

Ǹ X̀
eut. That is (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Hence Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutCαGS

continuous mapping.

Theorem 3.10. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) and Ǹg∗

eut : (Ǹ Ỳ
eut, Ǹ

s
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut)

be any two mappings. If the mapping Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutCαGS irresolute mapping and X

is a ǸeutαgaT1/2 space,then

(1) (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a ǸeutαGSOS in Ǹ X̀

eut for each ǸeutαGSCS in Ǹ Z̀
eut.

(2) Ǹeut-cl(Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(Neu−int(Ê∗
22)) ⊆ (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22) for each Neutrosophic

set Ê∗
22 of Ǹ Z̀

eut.

Proof. (1) Let Ê∗
22 be a ǸeutαGSCS in Ǹ Z̀

eut. Then Ê∗
22

c
is a ǸeutαGSOSin Ǹ Z̀

eut. By

hypothesis, Ê∗
22

c
is a ǸeutαGSCS in Ǹ X̀

eut. This implies Ê∗
22 is a ǸeutαGSOS in Ǹ X̀

eut. (2) Let

Ê∗
22 be any ǸeutS in Ǹ Z̀

eut and Ǹeut-int(Ê∗
22) ⊆ Ê∗

22. Then (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut-int(Ê∗
22)) ⊆

(Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22). Since Ǹeut-int(Ê∗

22) is a ǸeutOS in Ǹ Z̀
eut, Ǹeut-int(Ê∗

22) is a ǸeutαGSOS

in Ǹ Z̀
eut.

Therefore by hypothesis, (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut-int(Ê∗
22)) is a ǸeutαGSCS in Ǹ X̀

eut. Since Ǹ X̀
eut

is a ǸeutαgaT1/2 space, (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut-int(Ê∗
22)) is a ǸeutCS in Ǹ X̀

eut. Hence Ǹeut-

cl((Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut-int(B))) = (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut − int(Ê∗
22)) ⊆ (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22).

Therefore Ǹeut-cl((Ǹ
g∗
eut ◦ Ǹ

f∗
eut)

−1(Ǹeut-int(Ê∗
22))) ⊆ (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22) for each ǸeutS Ê∗

22

of ǸeutCS.

Theorem 3.11. If Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) is a ǸeutCαGS continuous mapping and

Ǹg∗
eut : (Ǹ Ỳ

eut, Ǹ
s
eut) → (Ǹ Z̀

eut, Ǹ
d
eut) is a Neutrosophic continuous mappings, then Ǹg∗

eut ◦ Ǹ
f∗
eut :

(Ǹ X̀
eut, Ǹ

t
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut) is a ǸeutαGS continuous mapping.

Proof. Let Ê∗
11 be a ǸeutCS in Ǹ Z̀

eut. Then by hypothesis, Ǹg∗−1

eut (Ê∗
11) is a ǸeutCS in Ǹ Ỳ

eut.

Since Ǹf∗
eut is a ǸeutCαGS continuous mapping, Ǹf∗−1

eut (Ǹg∗−1

eut (Ê∗
11)) is a ǸeutαGSOS in Ǹ X̀

eut.

That is (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
11) is a ǸeutαGSOS in Ǹ X̀

eut. Hence Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutCαGS

continuous mapping.

Theorem 3.12. Let Ǹf∗
eut : (Ǹ X̀

eut, Ǹ
t
eut)→ (Ǹ Ỳ

eut, Ǹ
s
eut) and Ǹg∗

eut : (Ǹ Ỳ
eut, Ǹ

s
eut)→ (Ǹ Z̀

eut, Ǹ
d
eut)

be any two mappings. Then the given conditions are equivalent if Ǹ X̀
eut is a ǸeutαgaT1/2 space.

(1) Ǹg∗
eut ◦ Ǹ

f∗
eut is a ǸeutCαG continuous mapping.

(2) (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) ⊆ Ǹeut − int(Ǹeut − cl(Ǹeut − int(Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22))) for each

ǸeutCS Ê∗
22 of Ǹ Z̀

eut .

Proof. (1)⇒(2) Let Ê∗
22 be a ǸeutCS in Ǹ Z̀

eut. By hypothesis, (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a

ǸeutαGSOS in Ǹ X̀
eut. Since Ǹ X̀

eut is a ǸeutαgaT1/2 space, (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a ǸeutOS
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in Ǹ X̀
eut. Therefore (Ǹg∗

eut ◦ Ǹ
f∗
eut)

−1(Ê∗
22) = Ǹeut-int((Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)). But Ǹeut-

int((Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)) ⊆ Ǹeut-int(Ǹeut-cl(Ǹeut-int((Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)))). This implies

(Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) ⊆ Ǹeut-int(Ǹeut-cl(Ǹeut-int((Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)))) for every ǸeutCSÊ∗

22

in Ǹ Z̀
eut.

(2)⇒ (1) Let Ê∗
22 be a ǸeutCS in Ǹ Z̀

eut.

By hypothesis, (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) ⊆ Ǹeut-int(Ǹeut-cl(Ǹeut-int((Ǹ

g∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22)))). This

implies (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a ǸeutαOS in Ǹ X̀

eut and hence (Ǹg∗
eut ◦ Ǹ

f∗
eut)

−1(Ê∗
22) is a

ǸeutαGSOS in Ǹ X̀
eut. Therefore Ǹf∗

eut is a ǸeutCαGS continuous mapping.
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