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Abstract

In this paper, we mainly discuss the path connectedness of the soft rough topological space. We
study the properties of connected soft rough real space, give the definition of path between soft
points, and discuss the property of path connectedness in the soft rough topological space, and
the relation between connected soft rough topological space and path local connected soft rough
topological space.

Keywords: soft rough formal context; connectedness; connected soft rough topological space; soft
point; path connected space.

1 Introduction

Formal concept context [1,2], rough set [2,4], soft set [5,6] are extensively applied in the uncertainty
reasoning, and many authors have discussed the related issues in these fields, and produced many
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meaningful research results mostly listed the reference ([7]-[16]). Topology [17] is also applied to
these fields as one of the greatest unifying ideas of mathematics listed in the reference [18]-[23].
In [23], the authors defined isolated subset and demonstrated the properties of isolated subset. At
the same time, in this paper, the soft rough connected topological space is defined, and connectedness
of soft rough topological space is discussed. In [24], the author defined the connected branch and
further discussed the local connectedness over the connected soft rough topological space. However,
the above researches were carried out without referring path connectedness.

Therefore, in this paper, based on the connected soft rough topological space which author proposed
in [23], we further discuss path connectedness of the soft topological space over the soft rough formal
context . The rest of this paper is organized as following: in section 2, we review some basic concepts
and properties of rough concept formal and soft sets. In section 3, we give the properties of the
continuous mapping between the soft rough topological spaces and discuss the connected soft rough
real topological space under the continuous mapping. In section 4, we define path between soft
points and path connectedness of given soft rough topological space, and discuss the properties of
path connectedness. In short, conclusions are given in section 5.

2 Basic Knowledge

Definition 2.1. molodsov Let U be an initial universe set and E be a set of parameters. Let P(U)
denotes the power set of U and A ⊂ E. Then a pair (F,A) is called a soft set over U , where
F : A→ P(U) is a mapping.

That is, the soft set is a parameterized family of subsets of the set U . Every set F (e), ∀e ∈ E, from
this family may be considered as the set of e-elements of the soft set (F,E), or considered as the
set of e-approximate elements of the soft set.

According to this manner, we can view a soft set (F,E) as consisting of collection of approximations:
(F,E) = {F (e) | e ∈ E} = {(F (e), e) | e ∈M}.

Definition 2.2. li Let (G,M,R) is a rough formal context, G is objects set, is also called the
universe, M is attributes set. A pair (F,B) is a soft set over G, where B ⊆M , and F : B → P(G)
is a set-value mapping over G, furthermore, the lower and upper rough approximations of pair
(F,B) are denoted by R(F,B) = (F ,B), R(F,B) = (F ,B), which are soft sets over G with the
set-valued mappings given by F (x) = B(F (x)) and F (x) = B(F (x)), where x ∈ B. The operators
R,R are called the lower and upper rough approximation operators on soft set (F,B).

If R = R, we say that the soft set (F,B) is definable, otherwise, (F,B) is rough.

we call such quadruple tuple (G,M,R, F ) as rough soft formal context, and, such soft set (F,B)
on the rough soft formal context (G,M,R, F ) which is called rough soft set.

Obviously, ∀x ∈ B ⊆M,F (x) ⊆ G is a parameterized family of subsets of G, and F (x) is the set of
x- approximate elements in (G,M,R, F ).

Remark 2.1. In this definition, we first give the soft set, then discuss their rough properties, so
we call it as rough soft formal context. However, if we first discuss the rough properties, then find
the soft set, and we call it as soft rough formal context. In this paper, our study is based on soft
rough formal context.

Definition 2.3. li Let (G,M,R, F ) be a soft rough formal context over the objects set G, and
attributes set M . B1, B2 ⊆ M , (F1, B1) and (F2, B2) are two soft sets Fi : B → P(G), i = 1, 2 is a
set-value mapping over G on (G,M,R, F ).
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(i) If B1 ⊆ B2 , and F1(x) ⊆ F2(x), ∀x ∈ B1 ⊆ B2, then (F1, B1) is a soft subset of (F2, B2),
denoted as (F1, B1)⊂̃(F2, B2).
(ii) (F1, B1) and (F2, B2) are said soft equal , if (F1, B1)⊂̃(F2, B2), and (F2, B2)⊂̃(F1, B1). We
simply denote by (F1, B1) = (F2, B2).

Definition 2.4. li Let F : B → P(G), and (F,B) be a soft rough set over the soft rough formal
context(G,M,R, F ), we define the soft complement as:

(1) The relative complement of (F,B) is denoted by (F,B)c and is defined by (F,B)c = (F c, B),
where F c : B → P(G) and F c(x) = G− F (x),∀x ∈ B.

Clearly, ((F,B)c)c = (F,B).
(2) (F,B) is said to be a relative null soft rough set denoted by N , if ∀x ∈ B,F (x) = ∅, if

B = M , then is called absolute null soft rough set, denoted as ∅̃.
(3) (F,B) is said to be a relative whole soft rough set denoted by G̃, if ∀x ∈ B,F (x) = G.

Definition 2.5. li Let (G,M,R, F ) be the soft rough formal context, F1, F2 : B → P(G) are
two set-value mapping over G on (G,M,R, F ). (F1, B1) and (F2, B2) are two soft rough sets over
(G,M,R, F ).

(i) The union of (F1, B1) and (F2, B2) is the soft rough set (H,C), where C = B1 ∪ B2, and
∀e ∈ C, denoted as (F1, B1)∪̃(F2, B2) = (H,C) = (H,B1 ∪B2), where

H(e) =


F1(e), if e ∈ B1 −B2

F2(e), if e ∈ B2 −B1

F1(e) ∪ F2(e), if e ∈ B1 ∩B2

(ii) The intersection of (F1, B1) and (F2, B2) is the soft rough set (H,C) is denoted as (F1, B1)∩
(F2, B2) and is defined as (F1, B1) u (F2, B2) = (H,C), where C = B1 ∩ B2, and ∀e ∈ C,H(e) =
F1(e) ∩ F2(e).

Definition 2.6. fl Let T = (G,M,R, F ) be a soft rough formal context over the object set G and
attributes set M , Bi ⊆ M , τ = {(Fi, Bi) | (Fi, Bi) is a soft set over G} which is the collection of
soft sets on the soft rough formal context (G,M,R, F ), if

(1) ∅̃, G̃ belong to τ .
(2) The union of any number of soft sets in τ belongs to τ , that is, τ is closed for the any union of
soft sets over T .
(3) The intersection of any two soft sets in τ belongs to τ , that is, τ is closed for the finite intersection
of soft sets over T .

Then the collection τ is calleda soft topology over T (simply called soft rough topology). The
triplet (G, τ,M) is called a soft topological space over T (simply called soft rough topological
space), and the members of τ are soft open sets in T , the relative complement (F,B)c = (F c, B)
is said to be a soft closed set in T if (F,B)c ∈ τ .

If (F,B) is both soft open and soft closed, then (F,B) is a soft clopen set.

Definition 2.7. lf Let (G, τ,M) be a soft topological space over T , and (F,B) be a soft set in τ ,
and x ∈ G . we say x ∈ (F,B)( read as x belongs to the soft set (F,B)) if x ∈ F (e) for all e ∈ B,
and if there is some e ∈ B, x 6∈ F (e), ∀x ∈ G, then x 6∈ (F,B). The points belong to some soft set,
we call these points as soft points.

Definition 2.8. lf Let the triplet (G, τ,M) be a soft rough topological space over T , Y ⊆
G, (Fi,M), i = 1, 2 are soft sets, Ỹ be a soft open (closed) subsets of G̃.
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(i) if (F1,M), (F2,M)⊂̃G̃ are soft sets in τ , where ((F1,M)u(F2,M))∪̃((F2,M)u(F1,M)) = ∅̃,
then soft sets (F1,M) and (F2,M) are isolated soft subsets of G̃, simply, (F1,M) and (F2,M)
are isolated.

(ii) if G̃ = (F1,M)∪̃(F2,M), then (G, τ,M) is not connected, otherwise, (G, τ,M) is connected.

(iii) If (Y, τ |Y ,M) is a soft rough subspace of (G, τ,M) which is a connected , then Ỹ is a

connected soft subset of G̃, otherwise, Ỹ is not a connected soft subset of G̃.
(iv) If ∃(F,B) ∈ τ, ∀e ∈ B,F (e) ⊆ G such that x ∈ (F,B) and y ∈ (F,B), then x and y are

connected.

Proposition 2.1. lf Let (R, τ,M) be a soft rough real topological space, in which τ = {(F,B) |
∀e ∈ B ⊆M,F (e) ⊆ R}, then (R, τ,M) is a connected.

Corollary 2.1. Any interval E of R, if (E, τ |E ,M) is a soft rough topological subspace of (R, τ,M),
then (E, τ |E ,M) is soft connected.

Conversely , we have

Proposition 2.2. Let (G, τ,M) be a soft topological space, Yγ ⊆ G, γ ∈ Γ, Γ is an index set,

{Ỹγ}γ∈Γ is a class of connected soft subset of G̃, if uγ∈ΓỸγ 6= ∅̃, then ∪̃γ∈ΓỸγ is a connected soft

subset of G̃.

Proof. Suppose that (F1,M), (F2,M) are isolated soft subsets of G̃ , and ∪̃γ∈ΓỸγ = (F1,M)∪̃(F2,M).

For any x ∈ uγ∈ΓỸγ , without loss of the generality, assume that x ∈ (F1,M), by Ỹγ being connected,

having Ỹγ⊂̃(F1,M) or Ỹγ⊂̃(F2,M), so uγ∈ΓỸγ⊂̃(F1,M) and (F2,M) = ∅̃ which infers ∪̃γ∈ΓỸγ is
connected.

Proposition 2.3. Let (G, τ,M) be a soft topological space, Y ⊆ G,∀x, y ∈ Y , there exists a

connected soft subset Ỹxy of G̃, such that x, y ∈ Ỹxy⊂̃Ỹ , then Ỹ is a connected soft subset of G̃.

Proof.

Case 2.1. If Y = ∅ , then Ỹ is clearly a connected soft subset of G̃.

Case 2.2. If Y 6= ∅ , then ∀a ∈ Y , Ỹ = ∪̃y∈Y Ỹay, and a ∈ uy∈Y Ỹay, by the above proposition, we
can know that Ỹ is a connected soft subset of G̃.

3 The Properties of Soft Real Topological Space

In the following, (G, τ,M) is a soft rough topological space and B ⊆M , (F,B) is a soft set in τ .

To avoid repetition, we do not write it again. As the description in [23], we have known the soft
rough real topological space is connected, next , we study some properties of this connected soft
rough real topology.

Assuming that the reader is familiar with soft set, topology, soft rough formal context, and soft
connectedness, we review the basic knowledge used in this paper and more information can see
[19-23].

Definition 3.1. lf Let (G1, τ1,M1) and (G2, τ2,M2) be soft rough topological spaces, f : (G1, τ1,M1) −→
(G2, τ2,M2) is a mapping. if ∀(F2, B2) ∈ τ2, ∃(F1, B1) ∈ τ1, such that f(F1, B1) = (F2, B2)(∀e2 ∈
B2, ∃e1 ∈ B1, such that f(F1(e1)) = F2(e2), ), that is: the pre-image of soft open set is soft open.
Then f is a continuous mapping.
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Figure 1:

Remark 3.1. If (G1, τ1,M1) and (G2, τ2,M2) are connected soft rough topological spaces, f :
(G1, τ1,M1) −→ (G2, τ2,M2) is a continuous mapping, then ∀y ∈ G2, y must belongs to a soft set
(F2,M2) ∈ τ2, similarly, x ∈ G1, x must belongs to a soft set (F1,M1) ∈ τ1, so , we can describe
this continuous mapping f using different methods:

(1) For universe, ∀x ∈ G1, ∃y = f(x) ∈ G2 is the image of x, and denote the image of the
universe G1 as f(G1) which is the subset of G2. Furthermore, ∀x ∈ G1, because (G1, τ1,M1) is a
soft rough topological space, x must be a soft point in (G1, τ1,M1)( that is , there is at least one soft
set (F1, B1) ∈ τ1, such that x ∈ (F1, B1) ∈ τ1) , ∃y ∈ (F2, B2) ∈ τ2 , having f(x) = y under f (see
Fig. 1).

Hence, in the following, x ∈ G means x is a soft point in (G.τ,M).

(2) For soft set, ∀(F1, B1) ∈ τ1, ∃(F2, B2) ∈ τ2, such that f(F1, B1) = (F2, B2).
So, for convenience, we can simply denote the image of (G1, τ1,M1) as f(G1) , and

f(G1) = {f(F1(e1)|e1 ∈M1, x ∈ F1(e1) ⊆ G1}
= {F2(e2)|e2 ∈M2, y ∈ F2(e2) ⊆ G2}
= {y ∈ G2|y ∈ F2(e2) ⊆ G2, f(x) = y, x ∈ G1}

For example, if f : (G, τ1,M1) → (R, τ2,M2) is a continuous mapping, then for all x ∈ G, the
the image of x is a real number, and and ∃(F2, B2) ∈ τ2 = {(F2, B2)|F2 : B2 → R, ∀e2 ∈ B2 ⊆
M2, F (e2) ⊆ R}, such that f(x) ∈ (F2, B2).

Theorem 3.1. Let (G, τ,M) and (G′, τ ′,M ′) be soft rough topological spaces, ∃(F1, B1), (F2, B2) ∈
τ, s.t. (F1, B1)∪̃(F2, B2) = G̃. denote: A =

⋃
e∈B1

F1(e), B =
⋃

e∈B2

F2(e). Let f1 : (A, τ |A,M) −→

(G′, τ ′,M ′) and f2 : (B, τ |B ,M) −→ (G′, τ ′,M ′) be continuous mappings, and ∀x ∈ G, if x ∈ A∩B,
then f1(x) = f2(x). Define f : (G, τ,M) −→ (G′, τ ′,M ′) such that ∀x ∈ G,

f(x) =

{
f1(x), if x ∈ A
f2(x), if x ∈ B

then f is continuous.

Proof. ∀Y ⊆ G′, then Ỹ is soft subset of G̃′, and f−1
1 (Ỹ ) = f−1(Ỹ ) u Ã, f−1

2 (Ỹ ) = f−1(Ỹ ) u Ã,

so f−1(Ỹ ) = f−1
1 (Ỹ )∪̃f−1

2 (Ỹ ).
Suppose that (F ′, B′) is any soft open set of τ ′, then f−1

1 (F ′, B′) ∈ τ |A ⊆ τ , f−1
2 (F ′, B′) ∈

τ |B ⊆ τ , so, f−1(F ′, B′) = f−1
1 (F ′, B′)∪̃f−1

2 (F ′, B′), that is, the pre-image of soft open set is also
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open. And

f−1
1 (Ỹ ) = f−1(Ỹ ) u Ã
f−1

2 (Ỹ ) = f−1(Ỹ ) u Ã

}
=⇒ f−1(Ỹ ) = f−1

1 (Ỹ )∪̃f−1
2 (Ỹ )

Hence, f is continuous.

Remark 3.2. (1) This theorem is Pasting Lemma(Glueing Lemma) in topology.
(2) This result is also true, if (F1, B1) and (F2, B2) are soft closed sets .

Theorem 3.2. lf Let f : (G1, τ1,M1) −→ (G2, τ2,M2) be a continuous mapping, if (G1, τ1,M1) is

soft connected, then f(G̃1) is a soft connected subset of G̃2.

This theorem tells us that the connectedness is invariant under the continuous mapping.

Proposition 3.1. Let (R, τ,M) be a soft rough real topological space, Ẽ is a connected subset of R̃,
that is, (E, τE ,M) is a connected soft rough topological subspace of (R, τ,M), then E is an interval.

Proof. Suppose that E is not an interval, then ∃a, b ∈ E, without loss the generality, assume that
a < b such that the interval [a, b] * E which means ∃c ∈ [a, b], a < c < b, and c /∈ E. Denote
A = (−∞, c) ∩ E,B = (c,+∞) ∩ E, obviously, A and B are non-empty open subset of E, and

Ã ∪ B̃ = Ẽ, Ã ∩ B̃ = ∅̃, then Ẽ is not connected, which is contradict with Ẽ being a connected soft
subset of R̃.

Hence, E is an interval.

Corollary 3.1. Let (G, τ1,M1) be a connected soft rough topological space, f : (G, τ1,M1) −→
(R, τ2,M2) be a continuous mapping, then

(1) f(G) is an interval.
(2) For any x, y ∈ G , f(x) and f(y) which are real numbers are their images under the

continuous mapping f , t is any real number between f(x) and f(y), then ∃z ∈ G such that f(z) = t.

Remark 3.3. Because (G, τ1,M1) is connected, ∀x, y ∈ G,∃(F1, B1)⊂̃G̃, (F2, B2)⊂̃G̃ such that
x ∈ (F1, B1), and y ∈ (F2, B2), ( if x and y are soft connected, then(F1, B1) = (F2, B2)). Denote
the images of (F1, B1), (F2, B2) respectively as (F ′1, B

′
1), (F ′2, B

′
2), that is, f(F1, B1) = (F ′1, B

′
1)

f(F2, B2) = (F ′2, B
′
2) . f(x) and f(y) are the images of x and y respectively. Because f(x), f(y) are

real numbers, f(x) > f(y), f(x) = f(y), f(x) < f(y) must have one and only one held by the law of
the excluded middle of real numbers.

However, (F ′1, B
′
1) and (F ′2, B

′
2) need not have any inclusion relations, that is, it is not necessary

for (F ′1, B
′
1)⊂̃(F ′2, B

′
2) or (F ′2, B

′
2)⊂̃(F ′1, B

′
1), in other words , they can be (F ′1, B

′
1)u (F ′2, B

′
2) = ∅̃ or

(F ′1, B
′
1) u (F ′2, B

′
2) 6= ∅̃ (see Fig. 2).

Proof. (1) It is obvious from the above proposition.
(2) The conclusion hods if f(x) = f(y). Next, suppose that f(x) 6= f(y), without loss of the

generality, assume that f(x) < f(y), then [f(x), f(y)] ⊆ F (G) ⊆ R, and f(G) is an interval which
infers ∀t ∈ R, f(x) ≤ t ≤ f(y) having t ∈ f(G).

Hence, ∃z ∈ G such that f(z) = t.

Theorem 3.3. (Intermediate value theorem)
Let f : ([a, b], τ1,M1) −→ (R, τ2,M2) be a continuous mapping, f(x) and f(y) ∈ R be the images

points of x, y under f( ∀x, y ∈ [a, b]), then for any real numbert between f(x) and f(y), there is a
real number z in [a, b](i.e.z ∈ [a, b]) such that f(z) = t.

Proof. The proof is easy using the above proposition.

Remark 3.4. Because ([a, b], τ1,M1) and (R, τ2,M2) are connected, τ1 = {(F1, B1)|∀e1 ∈ B1 ⊆
M1, F1(e1) ⊆ B1 ⊆ M1} and ∪̃(F1,B1)∈τ1(F1, B1) = ˜[a, b], for any ∀x ∈ [a, b], there is at least one
soft set (F1, B1) ∈ τ1, such that x ∈ (F1, B1) which means any point x in [a, b] is a soft point,
similarly, any point is also a soft point in R.
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Figure 2:

4 The Path Connected of the Soft Rough Topological
Space

Definition 4.1. Let (G, τ,M) be a soft rough topological space, x, y be soft points in (G, τ,M).

(1) If there is a continuous mapping f from ([a, b], τ |[a,b],M)([a, b] ⊆ R) to (G, τ,M), such that
f(a) = x, f(b) = y , then f is a path from the soft point x to the soft point y, simply , f is a
path from x to y.

(2) If there is path form x to y in (G, τ,M) , then we say x and y is path connected.

(3) If for any pair (x, y) of soft points in (G, τ,M), there is a path from x to y, then we say
(G, τ,M) is a path connected soft rough topological space, to be short, (G, τ,M) is path
connected.

Remark 4.1.

(1) For simplicity, we take interval [a, b] as unit closed interval [0, 1].

(2) The relation of path connectedness is an equivalent relation.

Proof. For any soft points x, y, z in G, τ,M), we have:

(i) x and x is path connected.
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In fact, let f : ([0, 1], τ |[0,1],M) → (G, τ,M), such that f(t) = x,∀t ∈ [0, 1], then f is a path
from x to x.

(ii) If x and y is path connected, then y and x is also path connected.
In fact, suppose f : ([0, 1], τ |[0,1],M) → (G, τ,M) is a path from x to y, define f ′(t) = f(1 −

t), ∀t ∈ [0, 1], then f ′ is a path from y to x.
(iii) If x and y is path connected, y and z is path connected, then x and z is also path connected.
In fact, suppose that f1, f2 : ([0, 1], τ |[0,1],M)→ (G, τ,M) are paths from x to y and from y to

z, respectively, define mapping f : ([0, 1], τ |[0,1],M)→ (G, τ,M), such that ,

f(t) =

{
f1(2t), if t ∈ [0, 1

2
]

f2(2t− 1), if x ∈ [ 1
2
, 1]

∀t ∈ [0, 1]

then f is continuous by Pasting Lemma, and f(0) = f1(0) = x, f(1) = f2(1) = z.
Hence, f is a path from x to z.

Example 4.1. (R, τ,M) is path connected.

In fact, we know (R, τ,M) is connected, so any point x in (R, τ,M) is a soft point, that is , ∃(F,B) ∈
τ , such that x ∈ (F,B). Define continuous mapping f as f : ([0, 1], τ |[0,1],M) −→ (R, τ,M) , such
that, ∀(F ′, B′) ∈ τ |[0,1], ∃(F,B) ∈ τ , having f(F ′, B′) = (F,B) ∈ τ , and ∀t ∈ [0, 1], ∃x, y ∈ R ,
f(t) = x+ t(y − x) ∈ R(Note: x, y and t are soft points), clearly, f(t) is a soft point in R, that is ,
there is at least one soft set (F,B) ∈ τ , such that f(t) ∈ (F,B). Then f is a path from x to y.

Furthermore, we know [0, 1] and R have the same cardinal number, so for any pair of soft point
(x, y), this continuous mapping will be a path from x to y.

Hence, (R, τ,M) is path connected.

For example, let M = {e1, e2, e3}, τ = {(F,B)|F : B → I ⊆ R,I is any interval }. Take
B1 = {e1, e3}, B2 = {e2}, and x = 1

2
(F1, B1) = {(e1, [0, 1]), (e3, (−1, 3]}, y = 2(F2, B2) =

{(e2, (
2
3
, 3)}, ∀t ∈ [0, 1], ∃x, y ∈ R, such that f(t) = 1

2
+ 2

3
t ∈ R, there is at least one interval

I ⊆ R, such that f(t) ∈ I, without loss of the generality, suppose that I = [a, b] ⊆ [0, 1] and let
f(a) = x = 1

2
, f(b) = 2, so f(t) is a path from 1

2
to 2 in (R, τ,M) .

Theorem 4.1. Let (G, τ,M) be a path connected soft rough topological spaces, then (G, τ,M) is
connected.

Proof. Because (G, τ,M) is path connected, for any x, y ∈ G, there is a path f : ([0, 1], τ |[0,1],M) −→
(G, τ,M) from(soft point) x to (soft point) y which is continuous mapping, and we have known
that ([0, 1], τ |[0,1],M) is connect, so its imagef([0, 1], τ |[0,1],M) is also connected (see[23]), that is

f( ˜[0, 1]) is a connected soft subset of G̃.
Hence, (G, τ,M) is connected.

Remark 4.2. The converse of this theorem is not true, in other words, if (G, τ,M) is connected
, then (G, τ,M) can not be path connected.

However, we can prove:

Theorem 4.2. Let A ⊆ R , Ã is a connected soft (open) subset of R̃, then (A, τ |A,M) is connected
if and only if (A, τ |A,M) is path connected.

Proof. Suppose that A ⊆ R and (A, τ |A,M) is path connected, then (A, τ |A,M) is connected by
above theorem.

Conversely, assume that (A, τ |A,M) is connected, if |A| = 1, i.e. A is singleton, then A is clearly

8



Fu and Shi; JAMCS, 31(5): 1-10, 2019; Article no.JAMCS.48398

path connected. If |A| > 1, then A is an interval of R, and (A, τ |A,M) is path connected by
Proposition 3.1.

Theorem 4.3. Let (G, τ,M) and (G′, τ ′,M ′) be soft rough topological spaces, f : (G, τ,M) −→
(G′, τ ′,M ′) be a continuous mapping from (G, τ,M) to G′, τ ′,M ′). If (G, τ,M) is path connected,
then its image (f(G), τ ′|f(G),M

′) is also path connected.

Proof. ∀y1, y2, ∃(F ′1, B′1), (F ′2, B
′
2) ∈ τ ′, such that y1 ∈ (F ′1, B

′
1), y2 ∈ (F ′2, B

′
2), take x1 ∈ (F1, B1), x2 ∈

(F2, B2) ∈ τ , such that f(x1) = y1, f(x2) = y2. Because (G, τ,M) is path connected, there is a path
g : ([0, 1], τ |[0,1],M) −→ (G, τ,M) define a mapping h : ([0, 1], τ |[0,1],M) −→ (f(G), τ ′|f(G),M

′),
such that ∀t ∈ [0, 1], h)t) = f ◦ g(t), so, h is a path from y1 to y2.

Hence, (f(G), τ ′|f(G),M
′) is path connected.

5 Conclusion

In this paper, the issue discussed is the path connectedness of the soft rough topological space
based on the soft connected rough topological space. Studying the properties of connected soft
rough real space, we give the definition of path between soft points, and at the same time, we
discuss the property of path connectedness in the soft rough topological space, and the relation
between connected soft rough topological space and path local connected soft rough topological
space, which will offer a brand-new idea in data analysis.

Acknowledgement

This work is supported by the Natural Science Foundation of QingHai (Grant No.2018-Z-911), the
National Natural Science Foundation of China (Grant No. 61773019)

Competing Interests

Authors have declared that no competing interests exist.

References

[1] Wille R. Restructuring lattice theory: An approach based on hierarchies of concepts. In: Rival
I (ed) Ordered sets. Reidel, Dordrecht. 1982;445-470.

[2] Ganter B, Wille R. Formal concept analysis. Mathematical Foundations,Springer. Berlin; 1999.

[3] Pawlak Z. Rough sets. International Journal of Computer And Information Science. 1982;1:341-
345.

[4] Pawlak Z. Rough sets: Theoretical aspects of reasoning about data. Kluwer Academic
Publishers, Boston; 1991.

[5] Molodtsov D, Soft set theory—first results. Computers Math. Appl. 1999;37(4/5):19-31.

[6] Maji PK, Biswas R, Roy AR. Soft set theory. Computers Math. Appl. 2003;45:555-562.

[7] Maji PK, Roy AR. An application of Soft set in decision making problem. Computers Math.
Appl. 2002;44:1077-1083.

[8] Maji PK, Biswas R, Roy AR. Fuzzy soft sets. J. Fuzzy Mathematics. 2001;9(3):589-602.

[9] Feng F,Jun YB, Zhao XZ. Soft semi-rings. Computers Math. Appl. 2008;56:2621-2628.

9



Fu and Shi; JAMCS, 31(5): 1-10, 2019; Article no.JAMCS.48398

[10] Aktas H, Cagman N. Soft sets and soft groups. Information Sciences. 2007;177:2726-2735.

[11] Jun YB. Soft BCK/BCI-algebras. Computers Math. Appl. 2008;56:1408-1413

[12] Zhan JM, Jun YB, Soft BL-algebras. Computers Math. Appl.(In press).

[13] Irfan Ali M, Feng F, Xiaoyan Liu,Won Keun Min, Shabir M. On some new operations in soft
sets theory. Computers and mathematics with Applications. 2009;57:1547-1553.

[14] Feng F, Changxing Li, Davvaz B. Soft sets combined with fuzzy sets and rough sets: Atentative
approach. Soft Comput, 2010;14:899-911.

[15] Fuli Liu Zhen. Concept lattice based on the rough sets. International Journal of Advanced
Intelligence. 2009;1(1):141-151.

[16] Fuli. Rough formal context based on the soft sets. 10th International Conference on Fuzzy
Systems and Knowledge Discovery (FSKD 2013). 2013;152-156.

[17] Euler Leonhard. Solutio problematis ad geometriam situs Pertinentis. Commentarii Academiae
Scientiarum Imperialis Petropolitanae.1736;8:128-140.

[18] Shabir M, Naz M. On soft topological spaces. Computers and Mathematics with Applications.
2011;61:1786-1799.

[19] Sabir Hussain, Bashir Ahmad. Some properties of soft topological spaces. Computers and
Mathematics with Applications. 2011;62:4058-4067.

[20] Zhaowen Li, Tu sheng Xie. The relationship among soft sets , soft rough sets and topologies.
Soft Comput. 2014;18:717-728.

[21] Fuli. Topological Structure of Soft Rough Formal Context. International Journal of Computers
and Technologies, 2014;12(6):3536-3545.

[22] Li Fu, Zhen Liu. Topological separation axioms of soft rough formal context. International
Journal of Computers System Science and Engineering 2016;31(2):165-171.

[23] Li Fu,Yingchao Shao. Connectedness of soft rough topological space. BMEI. 2015:810-815.

[24] Li Fu, etc. Local connectedness over soft rough topological Space. Int. J. Embedded Systems,
in press.

——————————————————————————————————————————————–
c©2019 Fu and Shi; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here (Please copy paste the total link in your browser
address bar)
http://www.sdiarticle3.com/review-history/48398

10

http://creativecommons.org/licenses/by/2.0

	Introduction
	Basic Knowledge
	The Properties of Soft Real Topological Space
	The Path Connected of the Soft Rough Topological Space
	Conclusion

