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Abstract. In the this study we present a new class of near-open sets, in a
topological space namely simply α-open and simply pre-open sets, and we used
these classes to introduce new types of continuous functions, and we also introduced
a number of types of normality and regularity based upon these concepts. We are
studying the relation between these types and the others types eventually we ’re
investigating some of their properties

1. Introduction

In 1975 A.Neubrunnova [8] introduce the notation of simply open sets. In 1965 O.
Njasted [10] had introduced the concept of α-open sets. In 1982 A. S. Mashhour and
M. E. Abd El-Monsef [[5] - [6]] had introduced the concept of pre open sets, Where
these concepts play a major role in topology introduced the concept of soft simply open
soft [3], also we introduce modification of simply open sets in [[1] - [2]]. In this paper
we introduce new concepts based on simply open sets, simply α-open and simply pre
open sets based on open set, α-open, and pre open sets and we use these notions to
define the other concepts of normality and regularity during this paper we assume that
(X, τ) and (Y, σ) are topological spaces with no separation axioms, cl(A), int(A) denote
respectively the closure and the relation of subset A ⊆ X.pre open and pre closed) sets
in (X, τ) is denoted by O(X) (resp. C(X), PO(X) and PC(X)). Where these concepts
play a major role in topology We introduced the concept of simply open soft sets.
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2. Preliminaries

Definition 2.1. A subset V of a topological space (X, τ) is said to be:

1. α-open sets [10] if V ⊆ int(cl(int(V ))) and α-closed sets if cl(int(cl(V ))) ⊆ V.
2. Regular-open sets [11] if V = int(cl(V )) and regular-closed if V = cl(int(V )).
3. Semi open [4] sets if V ⊆ cl(int(V )) and α-closed sets if int(cl(V )) ⊆ V.
4. simply open [3] sets if V = G∪N such that G is open and N is nowehere dense.
6. pre open [6] sets if V ⊆ int(cl(V )) and pre closed if cl(int(V )) ⊆ V .

The classes of simply open sets (resp. simply α-open, simply pre open, and pre-

open) sets of a universe set W is indicated for
M

SO(W ) (resp.
M

SαO(W ),
M

SPO(W ) and
PO(W )).

The supplement of all simply open sets is referred to as simply closed sets. We
indicated for any, α-open sets (resp. α-closed, regular closed, regular open, semi
open, semi closed, pre open, pre closed, simply open and simply closed) sets of W by

αO(W ), (resp., αC(W ) , RC(W ), RO(W ), SO(W ), SC(W ), PO(W ), PC(W ),
M

SO(W )

and
M

SC(W )) sets.

3. Some kinds of continuous functions

In this section we introduce two new classes of sets depends on preopen and α-open
sets, namely, simply pre open and simply α-open sets And also in this part we use the
sorts of sets to introduce some new types of continuity

Definition 3.1. A topological space (X, τ) is called simply pre open (resp. simply
α-open ) set if if A = G∪N such that G is pre open (resp. α-open) and N is nowehere

dense. We denote the class of all simply preopen (resp. simply α-open) sets by
M

SPO(X)

(resp.
M

SαO(X)). The complement of simply preopen (resp. simply α-open) sets is

called simply preclosed (resp. simply α-closed) sets which denoted by
M

SPC(X) (resp.
M

SαC(X)).

Remark 3.2. For any topological space (X, τ) the class of any simply-open sets in X

is the class of all simply closed sets in X i.e.
M

SO(X) =
M

SC(X).

Proposition 3.3. A subset A of a space X is simply closed (resp. simply pre
closed,simply α-closed) iff A = F ∩W , whenever F is closed (resp.pre closed, α-closed)
and int(W ) is dense in X.

Proof. Obvious. �

The following figure illustrates the relation between the previous types of sets.

Example 3.4. X = {a1, b2, c3, d4, e5}, τ = {X,φ, {d4}, {a1, b2}, {a1, b2, d4}, {c3, d4, e5}}

(implication 1) {c3} ∈
M

SO(X) but {c3} /∈ τ.

(Implication 2) {a1} ∈
M

SPO(X) but {a1} 6∈
M

SαO(X)
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Figure 1. shows the relation between the previous types of sets

(Implication 4) {e5} ∈
M

SαO(X) but {e5} 6∈ αO(X)

(Implication 5) {a1, e5} ∈
M

SαO(X) but {a1, c3} 6∈ PO(X)

Definition 3.5. mapping f : (X, τ) → (Y, σ) it’s called :

1. α-continuous [5] if f−1(G) ∈ αO(X) for each G ∈ σ.

2. Pre-continuous [5] if f−1(G) ∈ PO(X) for every G ∈ σ.

3. α-irresolute [7] if f−1(G) ∈ αO(X) for every G ∈ αO(Y ).

4. Pre-irresolute [9] if f−1(G) ∈ PO(X) for every G ∈ PO(Y ).

Definition 3.6. A function f : (X, τ) → (Y, σ) it’s called:

1. Simply irresolute (for short,
M

S - irresolute) if f−1(G) ∈
M

SO(X) for every
G ∈

M

SO(Y ).
(1) Simply α-continuous (for short,

M

Sα- continuous)if f−1(G) ∈
M

SαO(X) for
each G ∈ σ.

(2) Simply α-irresolute (for short,
M

Sα- irresolute) if f−1(G) ∈
M

SPO(X) for every
G ∈ σ.

(3) Simply pre-continuous (for short,
M

SP - irresolute) if f−1(G) ∈
M

SαO(X) for
each G ∈ σ.

(4) Simply pre-irresolute (for short,
M

SP - irresolute)if f−1(G) ∈
M

SPO(X) for
every G ∈

M

SPO(Y ).
(5) α-simply continuous (for short, α

M

S - continuous) if f−1(G) ∈
M

SαO(X) for
every G ∈ αO(Y ).

(6) pre-simply continuous (for short, P
M

S - continuous)if f−1(G) ∈
M

SPO(X) for
each G ∈ PO(Y ).

The following figure indicates the relation among the new types of continuity and the
other types such that the implications are not reversible.

Example 3.7. (implication 2): Let U = {a1, b2, c3} and Y = {u1, v2, w3}, such
that τ = {X,φ, {a1}, {a1, b2}}, and σ = {Y, φ, {u1}}, let f : (X, τ) → (Y, σ)
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Figure 2. Shows the relations among the new types of continuity
and other types

is defined as f(a1) = u1, f(b2) = v2,and f(c3) = w3. We have f is
M

S -

continuous but it is not
M

S -irresolute, since there exist a set {w3} ∈
M

SO(Y )

but f−1({w3}) = {c3} /∈
M

SO(X).

Example 3.8. (implication 6): Let X = {a1, b2, c3, d4} and Y =
{u1, v2, w3, z4}, such that τ = {X,φ, {a1}, {b2, c3}, {a1, b2, c3}}, and σ =
{Y, φ, {u1}, {v2}, {u1, v2}, {v2, w3, z4}}, let f : (X, τ) → (Y, σ) is defined as follows
f(a1) = u1, f(b2) = w3, f(c3) = z4,and f(d4) = v2. Then we have f is

M

Sα-
continuous but it is not α-continuous, since there are a set {u1, w3, z4} ∈ σ,
but f−1({u1, w3, z4}) = {b2, c3, d4} /∈ αO(X).

Example 3.9. (implication 7): Let X = {a, b, c} and Y = {u, v, w}, such that
τ = {X,φ, {a, , c}}, and σ = {Y, φ, {w}}, let f : (X, τ) → (Y, σ) is defined as
f(a) = u, f(b) = w,and f(c) = v. We have f is

M

Sα-continuous but it is not
α
M

S -continuous, since there exist a set {v, w} ∈ αO(Y ) but f−1({v, w}) = {b, c} /∈
M

SαO(X).

Example 3.10. (implication 8): Let f : (X, τ) → (Y, σ) as in Example 3.2 f(a) =
h, f(b) = g, f(c) = i, f(d) = k and f(e) = j. We have f is α-continuous but it is
not continuous,since there exist a set {g} ∈ σ but f−1({g}) = {b} /∈ PO(X).

Example 3.11. (implication 1): Let U = {a1, b2, c3, d4} and V = {u1, v2, w3, z4},
such that τ = {U, φ, {d4}, {a1, d4}}, and σ = {V, φ, {u1, v2}, {w3, z4}}, let f :
(U, τ) → (V, σ) is defined as f(a1) = u1, f(b2) = v2, f(c3) = w3,and f(d4) = z4.
We get f is

M

S -continuous but it is not continuous, since there are a set
{u1, v2} ∈ σ, but f−1({u1, v2}) = {b2, c3} /∈ τ .

Example 3.12. (implication 4): Let X = {a, b, c, d, e} and Y = {g, h, i, j, k},
such that τ = {X,φ, {a}, {a, , b}, {a, c , d}, {a, b, c, d}}, and σ = {Y, φ, {g}, {g, h},
{g, h, i, j}, {g, h, k}}, let f : (X, τ) → (Y, σ) is defined as f(a) = g, f(b) = h,and
f(c) = j, f(d) = k and f(e) = i. We have f is α−continuous but it is not
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continuous,since there exist a set {g, h, i, j} ∈ σ but f−1({g, h, i, j}) = {a, b, c, e} /∈
τ .

Remark 3.13.

(1) A continuous function and
M

S -irresolute function are not comparable

(2) α-continuous function and
M

S α-irresolute function are not comparable
(3) α-irresolute function and pre irresolute function are not comparable

(4)
M

S -irresolute function and
M

Sα-irresolute function are not comparable

(5) Pre continuous function and
M

SP -irresolute function are not comparable

(6)
M

SP -irresolute function and
M

Sα-irresolute function are not comparable.
Investigation the previous remark As one would assume using multiple examples:

Here are two
of them.

Example 3.14. (Part 1):

(i) Assuming that X = {a1, b2, c3, d4} and Y = {u1, v2, w3, z4}, such that
τ = {X,φ, {d4}, {a1, d4}}, and σ = {Y, φ, {u1, v2}, {w3, z4}}, let f : (X, τ) →
(Y, σ) is defined as f(a1) = u1, f(b2) = v2, f(c3) = w3,and f(d4) = z3 . We
have f is simply irresolute but it is not continuous, since there are a
set {u1, v2} ∈ σ, but f−1({w3, z4}) = {c3, d4} /∈ τ .

(ii) Assuming thatX = {a, b, c} and Y = {u, v, w}, such that τ =
{X,φ, {a}, {b, c}}, and σ = {Y, φ, {u}}, let f : (X, τ) → (Y, σ) is defined
as f(a) = u, f(b) = v, f(c) = w,and f(d) = z . We have f is continuous

but it is not
M

S -irresolute, since there is a set {u, v} ∈
M

SO(Y ), but
f−1({u, v} = {a, b} /∈

M

SO(X).

Example 3.15. (Part 2):

(i) let f : (X, τ) → (Y, σ) as in Example 3.5 defined as follows f(a) =
u, f(b) = v, f(c) = w,and f(d) = z. We have f is αcontinuous

but it is not
M

S -irresolute, since there are a set{v, w} ∈
M

SαO(Y ), but
f−1({v, w}) = {b, c} /∈

M

SαO(X).
(ii) Let X = {a1, b2, c3, d4} and Y = {u1, v2, w3, z4}, such that

τ = {X,φ, {a}, {c3}, {d4}, {a1, c3}, {c3, d4} , {a1, d4}, {a1, c3, d4}}, and σ =
{Y, φ, {v2}, {v2, w3}}, Assuming thatf : (X, τ) → (Y, σ) is defined as f(a1) =

u1, f(b2) = v2, f(c3) = w3, and f(d4) = z4 . Then f is
M

Sα-irresolute but it is
not α-continuous, as there is a set {v} ∈ σ,but f−1({v} = {b} /∈ αO(X).

4. Some types of near normality

In this section we present a new types of normality in a topological space (X, τ) based

on
M

SO(X),
M

SPO(X) and
M

SαO(Y ).Also, we study their properties.
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Definition 4.1. A topological space (X, τ) is called.

1. P
M

SP -normal if for every F1, F2 ∈ PC(X), F1 ∩ F2 = φ then there exist

U, V ∈
M

SPO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.

2. α-
M

Sα-normal if for every F1, F2 ∈ αC(X), F1 ∩ F2 = φ then there exist

U, V ∈
M

SαO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.

3. α
M

SP -normal if for every F1, F2 ∈ αC(X), F1 ∩ F2 = φ then there exist

U, V ∈
M

SPO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.

(1) P
M

Sα-normal if for every F1, F2 ∈ PC(X), F1 ∩ F2 = φ then there exist

U, V ∈
M

SαO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.

(2)
M

Sα∗-normal if for every F1, F2 ∈ C(X), F1 ∩ F2 = φ then there exist U, V ∈
M

SαO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.

(3)
M

SP ∗-normal if for every F1, F2 ∈ C(X), F1 ∩ F2 = φ then there exist U, V ∈
M

SPO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V .
(4) α∗-normal if for every F1, F2 ∈ C(X), F1 ∩ F2 = φ then there exist U, V ∈

αO(X), U ∩ V = φ such that F1 ⊆ U and F2 ⊆ V.
(5) P ∗-normal if for every F1, F2 ∈ C(X), F1 ∩ F2 = φ then there are U, V ∈

PO(X), U ∩ V = φ so that F1 ⊆ U and F2 ⊆ V.

9.
(

M

S

)∗

-normal if for each F1, F2 ∈ C(X), F1 ∩ F2 = φ then there are U, V ∈
M

SO(X), U ∩ V = φ so that F1 ⊆ U and F2 ⊆ V.

Remark 4.2. The following figure indicates the relation among the new types of
normality and the other types such that the implications are not reversible.

Figure 3. Shows the relation among various types of normality

The following examples show that the implications in Figure 3 need not be reversible.
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Example 4.3. (implications 1, 4, 8) Let X = {a, b, c},τ = {X,φ, {a, b}}. We

have (X, τ)is P
M

SP -normal and α
M

Sα -normal but not P
M

Sα-normal, since there exist
{a}, {b, c} ∈ PC(X) but there is no disjoint simply α-open sets containing them,and

(X, τ) is P
M

SP -normal but it is not P
M

Sα -normal, since there exist {b}, {a, c} ∈ PC(X)
but there is no disjoint

simply α-open sets containing them. Also (X, τ) is P
M

SP -normal but not P -normal,
since there exist {a}, {c} ∈ PC(X) but there is no disjoint pre open sets containing
them.

Example 4.4. (implications 5, 6, 7) Let X = {a, b, c, d, e},= {X, , {a}, {a, b}, {a, c, d}, {a, b, e},

{a, b, c, d}}. Then we have (X, τ) is
(

M

S

)∗

-normal and
M

SP ∗-normal spaces but not

normal nor P ∗-normal, since there exist {b, e}, {c, d} ∈ C(X) but there is no disjoint
open sets containing them and also, there is no disjoint pre open sets containing them.

Also, (X, τ)is
M

Sα∗-normal, since there exist {b, e}, {c, d} ∈ C(X) but there is no disjoint
-open sets

containing them.

Example 4.5. (implications 2, 3) Let X = {a, b, c},= {X, , {c}, {b, c}}. We have (X, τ)
is α∗-normal but not α-normal, since there exist {a}, {b} ∈ C(X) but there is no disjoint

α-open sets containing them. Also, (X, τ) is α
M

Sα-normal but not α-normal, since there
exist {a}, {b} ∈ αC(X) but there is no disjoint α-open sets containing them.

In the following we give some properties of the new concepts.

Theorem 4.6. Let f : (X, τ) −→ (Y, σ) is a closed continuous,
M

SP -open surjection

and (X, τ) is
M

SP ∗-normal. Then (Y, σ) is
M

SP ∗-normal.

Proof. Let F1, F2 ∈ C(Y ) and F1 ∩ F2 = φ . Since f is continuous subsequently,

f−1(F1), f−1(F2) ∈ C(X) and f−1(F1), f−1(F2) = φ as X is
M

SP ∗ -normal, then there

are W,N ∈
M

SPO(X) and W ∩N = φ so that f−1(F1) ⊆ W and f−1(F2) ⊆ N . As f is

surjective and
M

SP - open, then we have f(W ), f(N) ∈
M

SPO(Y ) and f(W ) ∩ f(N) = φ.

Consequently,(Y, σ) is
M

SP ∗-normal. �

Theorem 4.7. Let f : (X, τ) −→ (Y, σ) is a closed,P -irresolute,
M

SP -open surjection

and (X, τ) is P
M

SP -normal. Then (Y, σ) is P
M

SP -normal.

Proof. Let F1, F2 ∈ PC(Y ) and F1 ∩ F2 = φ . Since f is irresolute, then f−1(F1),

f−1(F2) ∈ PC(X) and f−1(F1)∩ f−1(F2) = φ . Since X is P
M

SP -normal, Consequently,

there are W,N ∈
M

SPO(X) and W ∩N = φ . So that f−1(F1) ⊆ W and f−1(F2) ⊆ N .
As f is surjective �
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Theorem 4.8. Let f : (X, τ) −→ (Y, σ) is a closed,α-irresolute,
M

Sα-open surjection

and (X, τ) is α
M

Sα-normal. Then (Y, σ) is α
M

Sα-normal.

Proof. Let F1, F2 ∈ αC(Y ) and F1 ∩ F2 = φ . Since f is irresolute, then f−1(F1),

f−1(F2) ∈ αC(X) and f−1(F1)∩ f−1(F2) = φ . As X α
M

Sα-normal, then there are

W,N ∈
M

SαO(X) and W ∩N = φ such that f−1(F1) ⊆ W and f−1(F2) ⊆ N . Since f

is surjective and
M

Sα- open, then we have f(W ), f(N) ∈
M

SαO(Y ) and f(W )∩f(N) = φ

. Consequently,(Y, σ) is α
M

Sα-normal.
�

Theorem 4.9. Let f : (X, τ) −→ (Y, σ) is a closed,continuous,
M

Sα-open surjection and

(X, τ) is
M

Sα∗-normal.Then (Y, σ) is
M

Sα∗-normal.

Proof. Let F1, F2 ∈ C(Y ) and F1 ∩ F2 = φ . Since f continuous, then f−1(F1),

f−1(F2) ∈ C(X) and f−1(F1)∩ f−1(F2) = φ . Since X is
M

Sα∗-normal, then there

are W,N ∈
M

SαO(X) and W ∩N = φ So that f−1(F1) ⊆ W and f−1(F2) ⊆ N . As f is

surjective and
M

Sα- open, consequently, f(W ), f(N) ∈
M

SαO(Y ) and f(W ) ∩ f(N) = φ

. Consequently,(Y, σ) is
M

Sα∗-normal. �

Theorem 4.10. Let f : (X, τ) −→ (Y, σ) is a closed,α-irresolute,
M

SP -open surjection

and (X, τ) is α
M

SP -normal.Then (Y, σ) is α
M

SP -normal.

Proof. Let F1, F2 ∈ αC(Y ) and F1 ∩ F2 = φ . Since f is α-irresolute, then f−1(F1),

f−1(F2) ∈ αC(X) and f−1(F1)∩ f−1(F2) = φ . Since X is α
M

SP -normal, then there

exist U, V ∈
M

SPO(X) and U ∩V = φ such that f−1(F1) ⊆ U and f−1(F2) ⊆ V . Since f

is surjective and
M

SP - open, then we have f(U), f(V ) ∈
M

SPO(Y ) and f(U) ∩ f(V ) = φ

. Consequently,(Y, σ) is α
M

SP -normal. �

Theorem 4.11. Let f : (X, τ) −→ (Y, σ) is a closed,continuous, pre-open surjection
and (X, τ) is P ∗-normal.Then (Y, σ) is P ∗-normal.

Proof. Let F1, F2 ∈ C(Y ) and F1 ∩ F2 = φ . Since f is continuous, then f−1(F1),
f−1(F2) ∈ C(X) and f−1(F1)∩ f−1(F2) = φ . Since X is P ∗-normal, then there are
W,N ∈ PO(X) and W ∩ N = φ such that f−1(F1) ⊆ W and f−1(F2) ⊆ N . Since f
is surjective and pre open, then we have f(W ), f(N) ∈ PO(Y ) and f(U) ∩ f(V ) = φ .
Consequently,(Y, σ) is P ∗-normal. �

Theorem 4.12. Let f : (X, τ) −→ (Y, σ) is a closed,continuous,
M

S -open surjection and

(X, τ) is
(

M

S

)∗

-normal.Then (Y, σ) is
(

M

S

)∗

-normal.
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Proof. Let F1, F2 ∈ C(Y ) and F1 ∩ F2 = φ . Since f is continuous, then f−1(F1),

f−1(F2) ∈ C(X) and f−1(F1)∩ f−1(F2) = φ, as X is (
M

S )
∗ -normal, then there exist

W,N ∈
M

SO(X) and W ∩ N = φ so that f−1(F1) ⊆ W and f−1(F2) ⊆ N . As f is

surjective and
M

S open, consequently, f(W ), f(N) ∈
M

SO(Y ) and f(W ) ∩ f(N) = φ .

Consequently,(Y, σ) is
(

M

S

)∗

-normal. �

5. Some types of near regularity

In this part we present some new types of regularity in a topological space (X, τ)

based on
M

SO(X),
M

SPO(X) and
M

SαO(Y ).Also, we some study their properties.

Definition 5.1. A topological space (X, τ) is called.

1. P
M

SP -regular if for every A ∈ PC(X), x /∈ A then there are U, V ∈
M

SPO(X), U ∩ V = φ such that x ∈ U and A ⊆ V.

(1) α-
M

Sα-Regular if for every A ∈ αC(X), x /∈ A then there exist U, V ∈
M

SαO(X), U ∩ V = φ such that x ∈ U and A ⊆ V.

(2) α
M

SP -Regular if for every A ∈ αC(X),then there exist U, V ∈
M

SPO(X), U∩V =
φ such that x ∈ U and A ⊆ V.

(3) P
M

Sα-Regular if for every A ∈ PC(X),then there exist U, V ∈
M

SαO(X), U∩V =
φ such that x ∈ U and A ⊆ V.

(4)
M

Sα∗-Regular if for every A ∈ C(X), x /∈ A then there are U, V ∈
M

SαO(X), U ∩
V = φ such that x ∈ U and A ⊆ V.

(5)
M

SP ∗-Regular if for every A ∈ C(X), x /∈ A then there are U, V ∈
M

SPO(X), U ∩
V = φ such that x ∈ U and A ⊆ V.

(6) α∗-Regular if for every A ∈ C(X), x /∈ A then there are U, V ∈ αO(X), U ∩V =
φ such that x ∈ U and A ⊆ V.

(7) P ∗-Regular if for every A ∈ C(X), x /∈ A then there exist U, V ∈ PO(X), U ∩
V = φ such that x ∈ U and A ⊆ V.

(8)
(

M

S

)∗

-Regular if for every A ∈ C(X),then there are U, V ∈
M

SO(X), U ∩V = φ

such that x ∈ U and A ⊆ V.

Remark 5.2. The following figure indicates the relation among the new types of
regularity and the other types such that the implications are not reversible.

The following examples show that the implications in Figure 4 need not be reversible.

Example 5.3. (implication 7, 3): Let X = {a, b, c},= {X, , {b, c}}. We have (X, τ) is

α
M

Sα-regular but not P
M

Sα -regular, since there exist {a, b} ∈ PC(X) and c /∈ {a, b},
the only simply α-open set containing {a, b}is X and c ∈ {b, c} such that {b, c}∩X 6= φ.
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Figure 4. Shows the relation among various types of regularity

Also, α
M

Sα-regular but not α-regular, since there exist {a} ∈ αC(X) and b /∈ {a}, the
only -open set containing {a} is X and b ∈ {b, c} such that {b, c} ∩X 6= φ .

(implication 6, 9) We have (X, τ) is
M

Sα∗-regular and P -regular but not α∗-
regular,since there exist {a} ∈ C(X) and b /∈ {a}, the only α-open set containing
{a} is X and b ∈ {b, c} such that {b, c} ∩X 6= φ .

(implications 2) We have (X, τ) is
(

M

S

)∗

-regular but not regular, since there exist

{a} ∈ C(X) and b /∈ {a}, the only open set containing {a} is X and b ∈ {b, c} such that
{b, c} ∩X 6= φ .

(implication 5) Let X = {a, b, c, d},τ = {X,ϕ, {d}, {a, d}}. Then we have (X, τ) is
M

SP ∗-regular but not P -regular, since there is {b, c} ∈ C(X) and a /∈ {b, c},the only
pre-open set containing {b, c} is {b, c, d} and a ∈ {a, d} but {a, d} ∩ {b, c, d} 6= ϕ.

(implication 1) Let X = {a, b, c}, = {X, , {b}}. Then we have (X, τ) is p
M

SP -regular
but not P-regular, since there exist {c} ∈ PC(X) and b /∈ {c}, the only preopen set
containing {c} is {b, c} and b ∈ {b} but {b} ∩ {b, c} 6= ϕ .

In the following theorems we illustrate some properties of the new types of regularity.

Theorem 5.4. Let f : (X, τ) −→ (Y, σ) is a closed,
M

SP -irresolute injective map and

(Y, σ) is
M

SP ∗-regular. Then (X, τ) is
M

SP ∗-regular.

Proof. Let A ∈ C(X) and x /∈ A. Since f is closed injective, then ∀x ∈ X

∃y ∈ Y so that y = f(x) /∈ f(A) and f(A) ∈ C(Y ). As (Y, σ) is
M

SP ∗-regular,

then there are W,N ∈
M

SPO(Y ) so that W ∩ N = φ and f(A) ⊆ W,y ∈ N .

Since f is a
M

SP -irresolute injection, then f−1(W ), f−1(N) ∈
M

SPO(X) such that

A ⊆ f−1(W ), x = f−1(y) ∈ f−1(N) with f−1(U) ∩ f−1(V ) = . Hence (X, τ) is
M

SP ∗

-regular �
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Theorem 5.5. Let f : (X, τ) −→ (Y, σ) is a α-closed,
M

Sα-irresolute injective map and

(Y, σ) is α
M

Sα-regular. Then (X, τ) is α
M

Sα-regular.

Proof. Let A ∈ αC(X) and x /∈ A. Since f is α-closed injective, then ∀x ∈ X ∃y ∈ Y

such that y = f(x) /∈ f(A) and f(A) ∈ αC(Y ). Since (Y, σ) is α
M

Sα-regular, then there

exists W,N ∈
M

SαO(Y ) so that W∩N = φ and f(A) ⊆ W,y ∈ N As f is a
M

Sα-irresolute

injection, then f−1(W ), f−1(N) ∈
M

SαO(X) so that A ⊆ f−1(W ), x = f−1(y) ∈ f−1(N)

with f−1(W ) ∩ f−1(N) = ϕ. This implies that (X, τ) is α
M

Sα -regular �

Theorem 5.6. Let f : (X, τ) −→ (Y, σ) is a preclosed,
M

S -pre irresolute injective map

and (Y, σ) is P
M

SP -regular. Then (X, τ) is P
M

SP -regular.

Proof. Let A ∈ PC(X) and x /∈ A. Since f is pre closed injective, then ∀x ∈ X

∃y ∈ Y such that y = f(x) /∈ f(A) and f(A) ∈ PC(Y ). Since (Y, σ) is P
M

SP -

regular, then there exists W,N
M

SPO(Y ) so that W ∩ N = φ and f(A) ⊆ W,y ∈ N .

As f is a
M

S -pre irresolute injection, then f−1(W ), f−1(N) ∈
M

SPO(X) such that

A ⊆ f−1(W ), x = f−1(y) ∈ f−1(N) and f−1(W ) ∩ f−1(N) = ϕ . Thus (X, τ) is P
M

SP
-regular. �

Theorem 5.7. Let f : (X, τ) −→ (Y, σ) is a closed,
M

Sα-irresolute injective map and

(Y, σ) is
M

Sα∗-regular. Then (X, τ) is
M

Sα∗-regular.

Proof. Let A ∈ C(X) and x /∈ A. Since f is closed injective, then ∀x ∈ X ∃y ∈ Y

so that y = f(x) /∈ f(A) and f(A) ∈ C(Y ).As (Y, σ) is
M

Sα∗-regular, then there are

W,N ∈
M

SαO(Y ) that W ∩ N = φ and f(A) ⊆ W,y ∈ N . As f is a
M

Sα-irresolute

injection, then f−1(W ), f−1(N) ∈
M

SαO(X) so that A ⊆ f−1(W ), x = f−1(y) ∈ f−1(N)

with f−1(W ) ∩ f−1(N) = ϕ . Hence (X, τ) is
M

Sα∗ -regular. �

Theorem 5.8. Let f : (X, τ) −→ (Y, σ) is a α-closed,
M

S -pre irresolute injective map

and (Y, σ) is α
M

SP -regular. Then (X, τ) is α
M

SP -regular.

Proof. Let A ∈ αC(X) and x /∈ A. Since f is α-closed injective, then ∀x ∈ X ∃y ∈ Y

such that y = f(x) /∈ f(A) and f(A) ∈ αC(Y ). As (Y, σ) is α
M

SP -regular, then there are

W,N ∈
M

SPO(Y ) that W ∩N = φ and f(A) ⊆ W,y ∈ N . Since f is a
M

S -pre irresolute

injection, then f−1(W ), f−1(N) ∈
M

SPO(X) so that A ⊆ f−1(W ), x = f−1(y) ∈ f−1(N)

and f−1(W ) ∩ f−1(N) = ϕ. Hence (X, τ) is α
M

SP -regular. �

6. Conclusion
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In this paper we intorduce new types of sets based on near open sets namely
simply open, simply α-open and simply pre open sets where these concepts play a major
role in topology such that we used these conceptes in introducing new types in natural
and regular spaces, we studied the properties of these new concepts and we study the
relationship between them and other spaces, as shown in Figure 3 and Figure 4. Also
we introduce new types of continuous function and the function of irresolutness based
on the simply open sets,simply α- open and simply pre open sets.Finally we use these
in soft topology as in [1], [2] and [3].
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