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Abstract 

In this paper, the concept of soft interval is given and an example for soft Scott topology is illustrated by 

using the soft intervals. A tabular form for all soft closed intervals is presented. Then soft order topology 

is introduced and some application of it are expressed. Also we show that, the Soft Scott Topology and 

Soft Order Topology do not have to be same even on the same soft set.  
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1 Introduction  

Molodtsov [19] introduced soft set theory in 1999. 

Soft set theory is a new approach for modeling the 

problems in physics, economics, engineering, 

computer science, medical science and social 

science by dealing with uncertainties. Maji et. al 

improve the soft set theory [17] by defining many 

operators for the soft sets and they also defined 

fuzzy soft sets [16] and established some results on 

them. Çağman et.al. [7] gave a matrix 

representation of soft sets and using this 

representations made soft set have a rich computer 

application potential. Recently, the properties and 

applications on the soft set theory [1], [12], [13], 

[14], [15], [23], [21] and the fuzzy soft set theory 

[16], [4], [26], [9], [25], [5] have been studied 

increasingly. Babitha and Sunil [2] defined soft set 

relation and [3] ordering on soft sets. Moreover, 

Park et. al [22] studied the equivalence relations, 

partitions and functions. The notions of anti-

reflexive kernel, symmetric kernel, reflexive 

clousure and symmetric clousure of a soft set 

relation were introduced by Yang and Guo [30] and 

they proposed soft set relation mappings and 

inverse soft set relation mappings. The definition of 

infimum and supremum of the soft set, directed 

and directed complete soft set were given by Tanay 

and Yaylalı [28].  

While soft topology was introduced by Çağman et. 

al [6] and structure of soft topology was improved 

by Roy and Samanta [23], Shabir and Naz [27] 

defined soft topology in a different approach. Min 

[18] studied soft regular spaces; Husain and 

Ahmad [11] studied some new structures such as 

soft interior and soft boundary. Nazmul and 

Samanta [20] introduced soft neighborhood. 

Furthermore, some properties of soft Hausdorff 

spaces was studied by Varol and Aygün [29] and 

some new concepts in soft topological spaces was 

introduced by them. In addition to these, some 

concepts about soft topological spaces such as, soft 

interior point, soft continuity were introduced by 

Zorlutuna [32]. Soft Scott topology which is 

obtained by directed partially ordered soft set was 

introduce by Tanay and Yaylalı [28]. Using some 

definitions and results given in [28], Sayed [24] 
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established some characterization results for 

continuity of partially ordered soft sets by the 

embbed soft bases technique and soft sobrification 

via soft Scott topology.  

In order to refresh the fundamental concepts of set 

theory using in this paper, we refer to [8], [10]. In 

this study we prove some theorems about soft 

bases. At same time, the concept of soft interval 

and a tabular form for all soft closed intervals are 

given. An example for soft Scott topology is 

illustrated by using the soft intervals. Then soft 

order topology is introduced and some 

applications of the Soft Order Topology are 

expressed. Also we show that on the same soft set, 

the Soft Scott Topology and Soft Order Topology 

do not have to be same.  

2 Preliminaries and basic definitions  

Definition 2.1 [19] Let E be the set of parameters, U 

be an initial universe. Consider P(U) as a set of all 

subsets of U and A as a subset of E. A pair (F,A) is 

called a soft set over U where F : A → P(U) is a set-

valued function. In an other words, the soft set is a 

parametrized family of subsets of the set U. For 

every e ∈ U, F(e) may be considered as a e-

approximate elements of the soft set (F, A). 

Definition 2.2 [17] A soft set (F,A) over U is said to 

be a Null soft set denoted by Φ, if for every ε ∈ A, 

F(ε)=∅.  

Definition 2.3 [17] For two soft sets (F,A) and (G,B) 

over a common universe U we say that (F,A) is a 

soft subset of (G,B) if  

i) A ⊆ B, and  

ii) ∀e∈A, F(e)⊆G(e).  

We write (F, A) ⊆̃ (G, B).  

Definition 2.4 [17] Union of two soft sets of (F,A) 

and (G, B) over the common universe U is the soft 

set (H,C), where C=A∪B, and for each e∈C, 

(𝐻, 𝐶) = {

F(e)                   , if e ∈ A − B

H(e) = G(e)    , if e ∈ B − A

F(e) ∪ G(e)     , if e ∈ A ∩ B

 

We write (F,A)∪̃(G,B)=(H,C).  

Definition 2.5 [17] Intersection of two soft sets 

(F,A) and (G,B) over a common universe U is the 

soft set (H,C), where C=A∩B, and for each e∈C, 

H(e)=F(e)∩G(e). We write (F,A)∩̃(G,B)=(H,C).  

Definition 2.6 [6] The soft complement of a soft set 

(F,A) is a soft set (F,A)c = (G,A) where G(x) = 

U−F(x) for all x∈A.  

Definition 2.7 [2] Let (F,A) and (G,B) be two soft 

sets over U, then (F,A) × (G,B) = (H,A×B) is the 

cartesian product of (F,A) and (G,B), where 

(a,b)∈A×B, H:A×B→P(U×U) and H(a,b) = 

F(a)×G(b). i.e. H(a,b) = {(ℎ𝑖 , ℎ𝑗)|ℎ𝑖∈F(a), ℎ𝑗∈G(b)}  

Definition 2.8 [2] Let (F,A) and (G,B) be two soft 

sets over U, then a soft set relation R from (F,A) to 

(G,B) is a soft subset of (F,A) × (G,B). In other 

words, a soft set relation R from (F,A) to (G,B) is of 

the form R = (𝐻1,S) where S⊂A×B and 𝐻1(a,b) = 

H(a,b) for all (a,b) ∈ S where (H,A×B) = 

(F,A)×(G,B).   

Definition 2.9 [2] Let R be a soft set relation on 

(F,A), then  

1. R is called reflexive if H1(a,a)∈R,∀a∈A.  

2. R is called symmetric if H1(a,b)∈R ⇒ 

H1(b,a)∈R.  

3. R is called transitive if H1(a,b)∈R, H1(b,c)∈R ⇒ 

H1(a,c)∈R for every a,b,c∈A.  

Definition 2.10 [3] A binary soft set relation R on 

(F,A) is called an antisymmetric relation if 

F(a)×F(b)∈R and F(b)×F(a)∈R for every F(a), 

F(b)∈(F,A) imply F(a)=F(b).  

Definition 2.11 [3] A binary soft set relation ≤ on 

(F,A) which is reflexive, antisymmetric and 

transitive is called a partial ordering on a soft set 

(F,A). The triple (F,A,≤) is called a partially ordered 

soft set.  

Definition 2.12 [28] Let (F,A) be a soft set equipped 
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with reflexsive, transitive soft set relation ≤. This 

relation is called preorder relation and (F,A) is a 

preordered soft set.  

Definition 2.13 [3] Let ≤ be an ordering of (F,A) 

and F(a) and F(b) be any two elements in (F,A). If 

F(a) ≤ F(b) or F(b)≤F(a), then F(b) and F(a) are 

comparable in the ordering. If they are not 

comparable, then F(a) and F(b) are incomparable.  

Definition 2.14 [3] If (G,B,≤) is a partially ordered 

soft set then,  

a) For b∈B, if G(b)≤G(x) for all x∈B, then G(b) is 

the least element of (G,B) in the ordering ’≤’.  

b) For b∈B, if there exists no x∈B such that 

G(x)≤G(b) and G(x)≠G(b), then G(b) is a minimal 

element of (G,B) in the ordering ’≤’.  

a’) For b∈B, if for every x∈B G(x)≤G(b), then G(b) 

is the greatest element of (G,B) in the ordering ’≤’.  

b’) For b∈B, if there exists no x∈B such that 

G(b)≤G(x) and G(x)≠G(b), then G(b) is a maximal 

element of (G,B) in the ordering ’≤’.  

Definition 2.15 [28] Let ≤ be an ordering of (F,A), 

let (G,B) ⊆̃(F,A).  

a) For a∈A, F(a) is a lower bound of (G,B) in the 

partially ordered soft set (F,A,≤) if F(a)≤G(x) for all 

x∈B.  

b) For a∈A, F(a) is called infimum of (G,B) in 

(F,A,≤) (or the greatest lower bound) if it is the 

greatest element of the set of all lower bounds of 

the soft subset (G,B) in (F,A,≤).  

Similarly,  

a’) For a∈A, F(a) is an upper bound of (G,B) in the 

partially ordered soft set (F,A,≤) if G(x)≤F(a) for all 

x∈B.  

b’) For a∈A, F(a) is called supremum of (G,B) in 

(F,A,≤) (or the least upper bound) if it is the least 

element of the set of all upper bounds of the soft 

subset (G,B) in (F,A,≤).  

Definition 2.16 [28] Let (F,A) be a soft set. If it is a 

soft set with a finite parameter set, the soft set (F,A) 

is called a finite soft set.  

Definition 2.17 [28] Let (F,A) be a preordered soft 

set. A soft subset (G,B) of (F, A) is called directed if 

it is nonnull and every finite soft subset of (G,B) has 

an upperbound in (G,B).  

Definition 2.18 [28] Let (F,A) be a soft set with a 

preorder ≤. For (G,B)⊆̃(F,A), the soft subset (K,D) of 

(F,A) where D={a∈A:G(b)≤F(a) for some b∈B} and 

K=𝐹|𝐷 is denoted as ↑(G,B)=(K,D). (G,B) is called 

an upper soft set iff (G,B)=↑(G,B).  

Definition 2.19 [28] A partially ordered soft set is 

called a directed complete soft set if all directed soft 

subset has a supremum.  

3 Soft Topology  

Definition 3.1 [23] A soft topology τ̃ on a soft set 

(F,A) is a family of soft subsets of (F,A) if it satisfies 

the following properties  

i) Φ, (F,A)∈ τ̃;  

i) If (G,B), (H,C)∈τ̃, then (G,B)∩̃(H,C)∈τ̃;  

iii) If (Fα,Aα)∈τ̃ for all α∈Λ, an index set, then 

(Fα, Aα)
α
∈
Λ
∈τ̃. If τ̃ is a soft topology on a soft set 

(F,A), then (F,A,τ̃) is called the soft topological 

space.  

Definition 3.2 [23] If τ̃ is a soft topology on (F,A), 

then the member of τ̃ is called an open soft set in 

(F,A,τ̃).   

Definition 3.3 [6] Let (F,A,τ̃) be a soft topological 

space and (G,B)⊆̃(F,A). Then, (G,B) is said to be 

closed soft set if the complement of (G,B) is open 

soft set.  

Definition 3.4 [23] A collection β̃ of some soft 

subsets of (F,A) is called a soft open base or a soft 

base for some soft topology on (F,A) if the 

following conditions hold:  

i) Φ∈β̃.  
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ii) β̃=(F,A) ie. for each e∈A and x∈F(e), 

there exits (G,B)∈β̃ such that x∈G(e), 

where B⊆A.  

iii)  If (G,B), (H,C)∈β̃ then for each e∈B∩C 

and x∈G(e)∩H(e) there exists (I,D)⊆̃ β̃such 

that (I,D) ⊆̃(G,B)∩̃(H,C) and x∈I(e), where 

D⊆B∩C.   

Theorem 3.5 [23] Let β̃ be a soft base for a soft 

topology on (F,A). Suppose 𝜏̃𝛽 consists of soft 

subset (G,B) of the soft set (F,A) for which 

corresponding to each e∈B and x∈G(e) there 

exists (H,C)∈β̃ such that (H,C) ⊆̃(G,B) and 

x∈H(e), where C⊆B. Then 𝜏̃𝛽 is a soft topology on 

(F,A).  

Definition 3.6 [23] Suppose β̃ is a soft base for a 

soft topology on (F,A). Then 𝜏̃𝛽, which is described 

in Theorem 3.5, is called the soft topology 

generated by β̃ and β̃ is called the soft base for 𝜏̃𝛽.   

Theorem 3.7 [23] Let β̃ be a soft base for a soft 

topology on (F,A). Then (G,B)∈ 𝜏̃𝛽 if and only if 

(G,B)=∪̃𝛼∈Λ (𝐺𝛼 , 𝐵𝛼) where (𝐺𝛼 , 𝐵𝛼)∈β̃ for each 

α∈Λ, Λ an index set.  

Theorem 3.6 Let (F,A,τ̃) be soft topological space. 

Suppose that 𝒞̃ is a collection of open soft sets of 

(F,A) such that for each open (G,B) of (F,A) and 

each G(b) in (G,B), there is an element (H,C) of 𝒞̃  

such that G(b)∈(H,C) ⊆̃(G,B). Then 𝒞̃ is a soft basis 

for the soft topology τ̃ on (F,A).  

Proof. We must show that 𝒞̃ is a basis.  

1. Φ∈𝒞̃;  

2. For F(x) in (F,A), since (F,A) is itself an open soft 

set, there is by hypothesis an element (G,B) of 𝒞̃ 

such that F(x)∈(G,B) ⊆̃(F,A); then (F,A) =𝒞̃.  

3. Let F(x) ∈ (𝐺1, 𝐵1) ∩̃ (𝐺2, 𝐵2) where (𝐺1, 𝐵1), 

(𝐺2, 𝐵2)∈𝒞̃. Since (𝐺1, 𝐵1) and (𝐺2, 𝐵2) are open soft 

sets, so is (𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2). Therefore, there exists by 

hypothesis an element (𝐺3, 𝐵3) in 𝒞̃ such 

that F(x)∈(𝐺3, 𝐵3)⊆̃(𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2). Let τ̃ be the 

collection of open soft sets of (F,A); we must show 

that the topology τ̃ generated by C equals the 

topology τ̃. First, note that if (U,C) belong to τ̃ and 

if U(c)∈(U,C), then there is y hypothesis an 

element (G,B) of 𝒞̃ such that U(c)∈(G,B)⊆̃(U,C). It 

follows that (U,C) belongs to the topology τ̃, then 

(W,B’) equals a union of elements of 𝒞̃, by the 

Theorem 3.5. Since each element of C belongs to τ̃ 

and τ̃ is a topology. (W,B’) also belongs to τ̃.   

Theorem 3.9 Let (F, A, τ̃) be a soft topological 

space. β̃ is a soft base if and only if  

1 β̃ ⊆̃ τ̃,  

2 For all (G,B)∈ τ̃, (G,B)=∪̃𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 (𝐻,𝐶)∈β̃ (𝐻, 𝐶).  

Proof (⇒) 1 By Definition 3.4.  

2 Let (G,B)∈ τ̃. If (G,B)=Φ then (𝐺, 𝐵) =

∪̃𝑖 ∈∅ (𝐻𝑖 , 𝐶𝑖). If (G,B)≠Φ then for all x∈G(e) there 

exists a soft set (H,C)∈β̃ such that (H,C) ⊆̃(G,B) 

and x∈H(e) where C⊂B then 

(G,B)=∪̃for some (H,C )∈ β̃ (𝐻, 𝐶).  

(⇐) i Φ=∪̃𝑖 ∈∅ (𝐻𝑖 ,𝐶𝑖).  

   ii Since τ̃ is a soft topology then (F,A)∈τ̃ and by 

(2) (F,A)=∪̃ β̃.  

   iii Let (𝐺1, 𝐵1),(𝐺2, 𝐵2)∈β̃ then (𝐺1, 𝐵1), 

(𝐺2, 𝐵2)∈ τ̃ since (𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2)∈τ̃ then by (2) 

(𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2)= ∪̃for some (H,C )∈ β̃ (𝐻, 𝐶). Then for 

𝑒 ∈ 𝐵1 ∩ 𝐵2that (H,C) ⊆̃(𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2) and 

x∈H(e) where C⊂𝐵1 ∩ 𝐵2.  

4 Main Results  

4.1 Soft Intervals  

Definition 4.1 Let R be a soft set relation on a soft 

set (F,A). If for no a∈A, F(a) the soft set relation 

F(a)RF(a) hold, the soft set relation R is called 

nonreflexive.  

Definition 4.2 A soft set relation R on a soft set 

(F,A) is called simple order soft set relation if it is 

comparable, nonreflexive and transitive. (F,A) is 

called a simple ordered soft set a the simple order 
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soft set relation R.  

Definition 4.3 Let ≤ be a soft set relation on (F,A), 

then restriction of a soft set relation ≤ to a soft 

subset (G,B) is defined as follows:  

We denote G(a) ≤(G,B) G(b) : if and only if F(a)≤F(b) 

for all a,b∈B.  

Example 4.4 Let U={𝑐1, 𝑐2, 𝑐3, 𝑐4, 𝑐5, 𝑐6} be a universe 

and A={𝑎1,𝑎2,𝑎3} be a parameter set. F(𝑎1)={𝑐1, 𝑐2}, 

F(𝑎2)={𝑐3, 𝑐4, 𝑐5}, F(𝑎3)={𝑐5}; B={𝑎1, 𝑎2}, G(𝑎1)={𝑐1}, 

G(𝑎2)={𝑐3,𝑐5}. Then (G,B) ⊆̃(F,A).  

≤= {F(𝑎1)×F(𝑎2), F(𝑎2)×F(𝑎3)} = {(𝑐1,𝑐3), (𝑐1,𝑐4), (𝑐1,𝑐5), 

(𝑐2,𝑐3), (𝑐2,𝑐4), (𝑐2, 𝑐5), (𝑐4,𝑐5), (𝑐5,𝑐5)}.  

Then ≤(G,B)={G(𝑎1)×G(𝑎2)} ={(𝑐1,𝑐3), (𝑐1,𝑐5)}.  

Definition 4.5 Suppose that (F,A) is a soft set 

having a simple order soft set relation ≺ and F(a) 

and F(b) be elements of (F,A) such that F(a)≺F(b). 

Then we can define following four soft subsets of 

(F,A) which are called soft intervals (respectively; 

soft open interval, soft half open intervals, soft 

closed interval) determined by F(a) and F(b):  

a Soft Open Interval: The soft open interval is a 

soft subset (G,B) of (F,A) where B={x| 

F(a)≺F(x)≺F(b)}, G=F|𝐵and denoted by 

(F(a),F(b))={F(x)|F(a)≺F(x)≺F(b)}.  

b Soft Half Open Interval: The soft open interval 

is a soft subset (G,B) of (F,A) where 

B={x|F(a)≺F(x)≺F(b) or F(x)=F(b)}, G=F|𝐵 and 

denoted by (F(a),F(b)]={F(x)|F(a)≺F(x)≺F(b) or 

F(x)=F(b)}.  

c Soft Half Open Interval: The soft open interval 

is a soft subset (G,B) of (F,A) where B={x| 

F(a)≺F(x)≺F(b), or F(x)=F(a)}, G=F|𝐵 and denoted by 

[F(a),F(b))={F(x)|F(a)≺F(x)≺F(b) or F(x)=F(a)}.  

d Soft Closed Interval: The soft open interval is a 

soft subset (G,B) of (F,A) where B={x|F(a)≺F(x)≺F(b) 

or F(x)=F(a) or F(x)=F(b)}, G=F|𝐵 and denoted by 

[F(a),F(b)]={F(x)| F(a)≺F(x)≺F(b) or F(x)=F(a) or 

F(x)=F(b)}.  

These are the soft intervals on an arbitrary simple 

ordered soft set.  

Remark 4.6 If we take (F,A) with a partially order 

soft set relation ≤, instead of a simple order soft set 

relation ≺, we can write previous soft intervals as 

follows:  

a (F(a),F(b)) = {F(x)| F(a)≤F(x)≤F(b) and F(x)≠F(a) 

and F(x)≠F(b)};  

b (F(a),F(b)] = {F(x)|F(a)≤F(x)≤F(b) and F(x)≠F(a)};  

c [F(a),F(b)) = {F(x)|F(a)≤F(x)≤F(b) and F(x)≠F(b)};  

d [F(a),F(b)] = {F(x)|F(a)≤F(x)≤F(b)}.  

Example 4.7 Let U = {ℎ1, ℎ2, ℎ3, ℎ4, ℎ5, ℎ6} be the 

universe set and E = {𝑒1, 𝑒2, 𝑒3, 𝑒4, 𝑒5} be the 

parameter set. Lets define a soft set (F,E) such that 

F(𝑒1)={ℎ2, ℎ3}, F(𝑒2)={ℎ2, ℎ3, ℎ5}, F(𝑒3)={ℎ1, ℎ4}, 

F(𝑒4)={ℎ1}, F(𝑒5)={ℎ1, ℎ2, ℎ6}. Consider a soft set 

relation on (F,E) defined by ≺= {F(e3)×F(e1), 

F(e3)×F(e4), F(e3)×F(e5), F(e3)×F(e2), F(e1)×F(e4), 

F(e1)×F(e5), F(e1)×F(e2), F(e4)×F(e5), F(e4)×F(e2), 

F(e5)×F(e2)}. Soft set relation ≺ is comparable, 

nonreflexive, transitive so it is simple order soft set 

relation.  

All soft closed intervals are as follows:  

[F(𝑒3), F(𝑒1)] [F(𝑒3), F(𝑒4)] 

[F(𝑒3), F(𝑒5)] [F(𝑒3), F(𝑒2)] 

[F(𝑒1), F(𝑒4)] [F(𝑒1), F(𝑒5)] 

[F(𝑒1), F(𝑒2)] [F(𝑒4), F(𝑒5)] 

[F(𝑒4), F(𝑒2)] [F(𝑒5), F(𝑒2)] 

All these soft intervals are, soft sets and soft 

intervals can be expressed in the matrix form given 

in [7] as in Example 4.8. Since the matrix 

representations of soft sets are effective, the soft 

intervals are more functional with these matrix 

representations.  

Example 4.8 Let us consider the Example 4.7 and 
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consider two of soft closed intervals for example, 

[F(𝑒3),F(𝑒1)] and [F(𝑒3),F(𝑒4)]. The matrices [aij] and 

[bij] for the soft closed intervals [F(𝑒3),F(𝑒1)] and 

[F(𝑒3),F(𝑒4)] are writtten as respectively.  

 [𝑎𝑖𝑗] =

[
 
 
 
 
 
 
0 1
1 0
1 0
0 1
0 0
0 0
0 0]

 
 
 
 
 
 

             [𝑏𝑖𝑗] =

[
 
 
 
 
 
 
0 1 1
1 0 0
1 0 0
0 1 0
0 0 0
0 0 0
0 0 0]

 
 
 
 
 
 

 

In addition to previous matrix form of a soft 

interval, we also can represent all soft closed 

intervals in a tabular form, which is similar as in 

[31], whose columns stand for intervals and rows 

stand for the elements of universe. To express that 

tabular representation of all soft closed intervals we 

will use αs for the soft closed intervals, after 

arbitrary ordering on soft closed intervals and use 

an interval number 𝑐𝑖𝑗=[𝑎𝑖𝑗 , 𝑏𝑖𝑗], where 𝑐𝑖𝑗  are 

entries in the tabular representation. For a soft 

closed interval 𝛼𝑗=[F(a),F(b)], if ℎ𝑖∈F(a) then 𝑎𝑖𝑗=1, 

otherwise 𝑎𝑖𝑗=0;  

if ℎ𝑖∈F(b) then 𝑏𝑖𝑗=1, otherwise 𝑏𝑖𝑗=0; with 1≤j≤n 

where n is the number of all soft closed intervals.  

Example 4.9 Let us consider the Example 4.7 and 

write them in the tabular form described above. Let  

𝛼1= [F(𝑒3),F(𝑒1)]   𝛼6=[F(𝑒1),F(𝑒5)] 

𝛼2= [F(𝑒3),F(𝑒4)]   𝛼7=[F(𝑒1),F(𝑒2)] 

𝛼3= [F(𝑒3),F(𝑒5)]   𝛼8=[F(𝑒4),F(𝑒5)] 

𝛼4= [F(𝑒3),F(𝑒2)]   𝛼9=[F(𝑒4),F(𝑒2)] 

𝛼5= [F(𝑒1),F(𝑒4)]   𝛼10=[F(𝑒5),F(𝑒2)]  

then the tabular representation of all soft closed 

intervals is following  

 

Definition 4.10 Let (F,A) be an simple ordered soft 

set with a soft set relation ≺ and F(a) be in (F,A). 

Then there are four soft subsets of (F,A) which are 

called soft rays determined F(a). They are 

following:  

A (F(a),*)={F(x)|F(a) ≺ F(x)}, called soft open ray  

B (∗,F(a))= {F(x)|F(x) ≺ F(a)}, called soft open ray  

C [F(a),*)
 
= {F(x)|F(a) ≺ F(x) or F(a)=F(x)}, called soft 

closed ray  

D (∗,F(a))
 
= {F(x)|F(x) ≺ F(a) or F(a)=F(x)}, called 

soft closed ray.  

Theorem 4.11 Soft intervals on a simple ordered 

soft set with a soft set relation ≺ which has a type 

(F(a),F(b)] are directed soft sets.  

Proof. Let (G,B) finite soft subset of soft interval 

(F(a),F(b)]. Since the soft set relation ≺ is 

comparable and (G,B) is finite soft set there exists 

an upper bound for 𝑏0∈ B, G(𝑏0). Therefore 

(F(a),F(b)] is a directed soft set.  

4.2 Soft Order Topology  

In this section we will use notions of soft interval 

and soft base to construct the Soft Order Topology.  

Theorem 4.12 Let (F, A) be a soft set with a simple 

order soft set relation; assume that (F, A) has more 

then one element. Let 𝛽 be a collection of all soft 

subsets of (F, A) of the following types:  

(1) Φ,  

(2) All soft open intervals (F(a),F(b)) in (F,A),  

(3) All soft intervals of the form [F(𝑎0),F(b)), where 

F(𝑎0) is the least element (if any) of (F,A),  
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(4) All soft intervals of the form (F(a),F(𝑏0)], where 

F(𝑎0) is the greatest element (if any) of (F,A).  

Then the collection 𝛽 is a soft basis for a soft 

topology on (F, A).  

If (F, A) has no least element, there is no soft set in 

type (3), and if (F, A) has no greatest element, there 

is  no soft set in type (4).  

Proof. Lets check 𝛽 satisfies the requirements for 

being a soft basis given in the Definition 3.4.  

(1) Φ∈𝛽.  

(2) Take e ∈ A and x ∈ F(e). By comparability 

there exists a soft interval (G,B), where x∈B⊆A 

and x∈G(e).  

(3) Let (G,B), (H,C)∈ 𝛽 , where (G,B)=(F(a),F(b)), 

(H,C)=(F(c),F(d)). Then  

(𝐺, 𝐵) ∩̃ (𝐻, 𝐶) = (𝐹(𝑎), 𝐹(𝑏)) ∩̃ (𝐹(𝑐), 𝐹(𝑑))

=

{
 
 
 
 

 
 
 
 

Φ, 𝐹(𝑎) < 𝐹(𝑏)

Φ, 𝐹(𝑑) < 𝐹(𝑎)

(𝐹(𝑐), 𝐹(𝑏))     𝐹(𝑐) < 𝐹(𝑏)

(𝐹(𝑎), 𝐹(𝑑))     𝐹(𝑎) < 𝐹(𝑑)   

(𝐹(𝑎), 𝐹(𝑏))     𝐹(𝑎) < 𝐹(𝑐), 𝐹(𝑏) < 𝐹(𝑑)                        

(𝐹(𝑐), 𝐹(𝑑))     𝐹(𝑐) < 𝐹(𝑎), 𝐹(𝑑) < 𝐹(𝑏)  

(𝐹(𝑎′), 𝐹(𝑑′))                                                                             

 

 

Definition 4.13 The soft topology mentioned above 

is called Soft Order Topology.  

Example 4.14 Let U={𝑐1, 𝑐2, 𝑐3, 𝑐4, 𝑐5, 𝑐6} be a 

universe and A={𝑎1, 𝑎2, 𝑎3} be a parameter set. 

F(𝑎1)={ 𝑐1, 𝑐2}, F(𝑎2)={ 𝑐2}, F(a3)={ 𝑐4, 𝑐5, 𝑐6}; ≺= 

{F(𝑎1)×F(𝑎2), F(𝑎2)×F(a3), F(𝑎1)×F(𝑎3)}. Then the 

soft order topology is;  

𝜏̃={Φ, [F(𝑎1),F(𝑎2)), (F(𝑎1),F(𝑎2)), [F(𝑎1),F(𝑎3)), 

(F(𝑎1),F(𝑎3)), [F(𝑎1),F(𝑎3)], (F(𝑎2),F(𝑎3)), 

(F(𝑎2),F(𝑎3)]} ={Φ, (F,A), {F(𝑎2)}, {F(𝑎1),F(𝑎2)}, {F(𝑎2), 

F(𝑎3)}, {F(𝑎1)}, {F(𝑎3)}}.  

Example 4.15 Let U=R+, A=Z+ and (F,A) be a soft 

set where F(a)=(1,a] for all a∈A. Lets define simple 

order on (F,A) as follows: 

F(a)≺F(b):⇔a≺b:⇔(1,a]⊆(1,b].  

F(1) is the smallest element, so  

𝛽= {[F(1),F(a)), (F(a),F(b))|F(a), F(b) in (F,A)} is a 

soft basis for the soft order topology on (F,A).  

Example 4.16 Let U=(−∞,0] be the initial universe 

and let A=Z− be the parameter set and let (F,A) be a 

soft set, defined by (F,A)={F(a)=(a, 0]| a∈A}. 

Consider the soft set relation ≺ on (F,A), which is 

defined by F(a)≺F(b):⇔a<b. (F,A) is a simple 

ordered soft set with the relation ≺. By examining 

the soft subsets of (F,A), F(0) is the biggest element.  

𝛽 = {(F(a),F(0)], (F(a),F(b))|F(a), F(b) in (F,A)}  

is a basis for the soft order topology.  

Definition 4.17 Let (F,A,𝜏̃) be a soft topological 

space and 𝒮̃ be a collection of nonnull soft open 

subsets of (F,A). If finite intersection of the 

elements of 𝒮̃ is a base for 𝜏̃ then 𝒮̃ is called soft 

subbase, ie.;  

ℬ̃𝒮̃={∩̃𝑗∈𝐽(𝑆𝑗 , 𝐴𝑗)|J is a finite and for all j∈J, (𝑆𝑗 , 𝐴𝑗)∈

𝒮̃} 

Theorem 4.18 Let (F,A) nonnull soft set and let 𝒮̃ be 

a collection of soft subsets of (F,A). Then there 

exists a soft topology on (F,A) which has as a 

subbase 𝒮̃.  

Proof. Lets show that ℬ̃𝒮={∩̃𝑗∈𝐽(𝑆𝑗 , 𝐴𝑗)|J is a finite 

and for all j∈J, (𝑆𝑗 , 𝐴𝑗)∈ 𝒮̃} satisfies the conditions 

of being a soft base 

1 (F,A)= ∩̃𝑗∈𝐽(𝑆𝑗 , 𝐴𝑗) then (𝐹, 𝐴) ∈ ℬ̃𝒮 .  

2 Let (𝐺1,𝐵1),(𝐺2,𝐵2)∈ ℬ̃𝒮  ⟹ If (𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2)=Φ 

⟹(𝐺1, 𝐵1) ∩̃(𝐺2, 𝐵2)=∪̃𝑗∈∅ (𝐺𝑗 , 𝐵𝑗).   

If (𝐺1, 𝐵1)∩̃(𝐺2, 𝐵2)≠Φ ⟹ since (𝐺1, 𝐵1) =

⋃̃𝑗=1
𝑛 (𝑆𝑖 , 𝐴𝑖), (𝐺2, 𝐵2) = ⋃̃𝑗=1

𝑚 (𝑆𝑗 , 𝐴𝑗), 

(𝐺1, 𝐵1) ∩̃ (𝐺2, 𝐵2) = ⋃̃𝑗=1
𝑛 (𝑆𝑖 , 𝐴𝑖) ∩̃ ⋃̃𝑗=1

𝑚 (𝑆𝑗 , 𝐴𝑗) =

⋃̃𝑗=1
𝑚 (𝑆𝑗 , 𝐴𝑗). This is finite intersection of elements of 
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𝒮̃ so in  ℬ̃𝒮̃. Therefore ℬ̃𝒮  is a soft base.  

Theorem 4.19 Let (F,A) be a preorder soft set. Then 

the collection of all soft rays determined by 

elements of (F,A) is a soft subbasis for the soft order 

topology. In other words every basis element in the 

soft order topology is a finite soft intersection of 

soft rays.  

Proof. Take any soft basis element (F(a),F(b)) of a 

soft order topology. We can write;  

(F(a),F(b))=(F(a),*)∩̃(∗,F(b)).  

So any soft basis element of a soft order topology 

can be written as a finite soft intersection of a soft 

rays. Therefore the collection of soft rays forms a 

soft subbase for the soft order topology.  

Definition 4.20 [28] Let (F,A) be a directed 

complete partially ordered soft set and (G,B) be a 

soft subset of  (F,A). Then (G,B) is called a Scott 

open soft set iff the following two conditions are 

satisfied:  

i) (G,B)=↑(G,B);  

ii) sup(D,C)∈(G,B) implies 

(D,C)∩̃(G,B)≠Φ for all directed 

complete soft sets (D,C)⊆̃(F,A).  

Theorem 4.21 Let (F,A) be a directed complete 

partially ordered soft set. Then for any F(a) in 

(F,A),(F(a),*] is a soft Scott open set.  

Proof.  

i) (F(a),*]=↑ (F(a),*];  

ii) Take a directed soft set (D,C) such that 

sup(D,C)∈(F(a),F(𝑏0)]. Assume (D,C)∩̃(F(a),*]=Φ. 

Then for all c∈C, D(c) is not in (F(a),*] and since 

sup(D,C) is in (F(a),*], for all c∈C, D(c)≤F(a). So 

F(a) is an upperbound of (D,C). But this is a 

contradiction with F(a)≤sup(D, C). Therefore 

(D,C)∩̃ (F(a),*]≠Φ  

From the Theorem 4.21, we can obtain Soft Scott 

Topology by using soft interval. Although Soft 

Order Topology can be obtained by a soft interval, 

Soft Scott Topology and Soft Order Topology can 

be different on the same soft set.  

Example 4.22 Let U={𝑐1, 𝑐2, 𝑐3, 𝑐4, 𝑐5, 𝑐6} be the initial 

universe and let A={𝑎1, 𝑎2, 𝑎3}. Consider soft set 

(F,A) defined by F(𝑎1)={ 𝑐1, 𝑐2}, F(𝑎2)={ 𝑐2}, 

F(𝑎3)={ 𝑐4, 𝑐5, 𝑐6}. Now define a soft set relation ≤ on 

(F,A) as  

≤= {F(𝑎1)×F(𝑎1), F(𝑎2)×F(𝑎2), F(𝑎3)×F(𝑎3), 

F(𝑎1)×F(𝑎2), F(𝑎2)× F(𝑎3),F(𝑎1)×F(𝑎3)}.  

We can also express this relation as F(𝑎1)≤F(𝑎1), 

F(𝑎2)≤F(𝑎2), F(𝑎3)≤F(𝑎3), F(𝑎1)≤F(𝑎2), F(𝑎2)≤F(𝑎3), 

F(𝑎1)≤F(𝑎3). (F,A) is a directed complete partially 

ordered soft set with the relation ≤. We can obtain 

Soft Scott Topology {(𝐹1,𝐵1), (𝐹2,𝐵2), (F,A), 

Φ}={(F(𝑎1),F(𝑎3)], (F(𝑎2),F(𝑎3)], (F(𝑎3),F(𝑎3)], Φ}. But 

the Soft Order Topology on (F,A) is 𝜏̃={Φ, 

[F(𝑎1),F(𝑎2)), (F(𝑎1),F(𝑎2)), [F(𝑎1),F(𝑎3)), 

(F(𝑎1),F(𝑎3)), [F(𝑎1),F(𝑎3)], 

(F(𝑎2),F(𝑎3)),(F(𝑎2),F(𝑎3)]}={Φ, (𝐹, 𝐴), {𝐹(𝑎2)},
{𝐹(𝑎1), 𝐹(𝑎2)}, {𝐹(𝑎2), 𝐹(𝑎3)}, {𝐹(𝑎1)}, {𝐹(𝑎3)}}  

5 Conclusion  

In this paper, we gave the definition of soft interval 

and introduced the soft order topology. Also we 

proved some results about soft base and soft 

subbase. Therefore, we obtained an illustration for 

Soft Scott Topology by using the soft intervals. 

Following this study, one can investigate these two 

soft topologies, Soft Scott Topology and Soft Order 

Topology, in the view of soft separation axioms.  
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