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Abstract 

The present paper is devoted to study some completeness properties of 
transitive binary relational set, i.e., a set together with a transitive binary 
relation (so called t-set). We hope that the results of our paper will be a starting 
point for a sufficiently general but simple theory of objects that are suitable for 
modelling various aspects of computation and useful in modern applications of 
domain theory to general topology and mathematical analysis. 

1. Introduction 

Abramsky and Jung [1] introduced a method to construct a canonical 
partially ordered set from a pre-ordered set and said:  “Many notions 
from the theory of order sets make sense even if reflexivity fails”. Finally, 
they sum up these considerations with the slogan:  “Order theory is the 
study of transitive relations”. Heckmann [3] and others introduced and 
studied the concepts of bounded complete poset, bounded complete 
domain, finitely complete poset, complete domain, finitarily complete 
poset, strongly compactly complete domain and compactly complete 
domain. In [4], the authors introduced and studied the concepts of 
bounded completeness and finitely completeness on continuous 
information system. Further more compactly completeness, finitarily 
completeness and strongly compactly completeness for continuous 
information system were given. Also, some interactions between these 
concepts are investigated. Further, some corresponding results in posets 
and domains due to Hechmann [3] were generalized. In [10], the concept 
of continuity of some types of fuzzy directed complete posets was studied. 
Recently in [11], the authors introduced and studied the continuity for a 
set equipped with a transitive fuzzy binary order relation which they 
called a f-toset. This paper is divided into seven sections. In Section 2, 
some definitions and results concerning some completeness properties of 
poset and domain were presented. In Section 3, bounded complete t-sets 
and bounded complete domain t-sets were introduced and studied. In 
Section 4, finitely complete t-sets and complete domain t-sets were 
introduced and studied. In Section 5, we extend the concept of finitary 
sets in transitive binary relational sets and then introduced and study 
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the concept of finitarily complete t-sets. Finally, in Section 6, strongly 
compactly complete t-sets and compactly complete t-sets were introduced 
and studied. We conclude this paper in Section 7 by pointing the reader 
to possible future directions and posing some open questions. 

2. Preliminaries 

For basic concepts of the poset, we refer to [6]. The concepts of 
directed subset, domain (directed complete poset), upper cone, upper 
closure etc., the reader is referred to [1, 3]. 

Definition 2.1. Let X be a nonempty set with a binary relation ”“  

on .X  The pair ( ),X  is called: 

(1) a partially ordered set (poset for short) [6] if ”“  is reflexive, 

antisymmetric and transitive;  

(2) a pre-ordered (quasi ordered) set [6] if ”“  is reflexive and 

transitive;  

(3) an equivalence set [6] if ”“  is reflexive, symmetric and 

transitive;  

(4) a continuous information system [5, 8] if ”“  is transitive and 

interpolative (if Xzx ∈∀ ,  with zx  there exists Xy ∈  such that 

);zyx   

(5) an abstract base [9] if ”“  is transitive and for every Xx ∈  and 

every finite subset A of ,X  if for every ,, xyAy ∈  there exists Xz ∈  

such that xzy  for any .Ay ∈    

Definition 2.2. A poset ( ),X  is a domain [7] if for every directed 

subset A of X, sup(A) exists. 

Definition 2.3. Let ( ),X  be a domain. A subset A of X is called 

strongly compact [3] if for every SO τ∈  with OA ⊆  there exists a 

finitary set F  with ,OFA ⊆⊆  where Sτ  is the Scott-topology on .X   
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3. Bounded Complete t-Sets and Bounded  
Complete Domain t-Sets 

Definition 3.1. A transitive binary relational set (t-set for short) is a 
pair ( ),,X  where X  is a non-empty set and ”“  is a transitive binary 

relation on .X   

Example 3.1. Partially ordered sets, pre-ordered sets, equivalence 
sets, continuous information system, and abstract bases are t-sets. 

Remark 3.1. Any abstract base is a continuous information system 
but the converse need not be true as we illustrate by the following 
example.  

Example 3.2. Let { }xbaX ,,=  and {( ) ( ) ( ) ( )}.,,,,,,, xbxabbaa=  

Then ”“  is transitive and interpolative. Furthermore, if { },, baA =  

then ( ),X  is not an abstract base.  

Remark 3.2. Every pre-ordered set is an abstract base (Indeed, 
suppose that A is a finite subset of a pre-ordered set X and such that for 
every Xx ∈  and for every ., xyAy ∈  Then )..xxy  The 

converse need not be true as we illustrate by the following example: 

Example 3.3. Let { }edcbaX ,,,,=  and ( ){ }., aa=  Then ( ),X  is 

an abstract base. It is clear that ”“  is not reflexive. Hence ( ),X  is 

not a pre-ordered set.  

Definition 3.2. Let ( ),X  be a t-set and .XA ⊆   

(1) The subset of lower (resp., upper) bounds of A  is denoted by ( )Alb  

(resp., ( ))Aub  and defined as follows:  

( ) { }yxAyXxAlb ,: ∈∀∈=  (resp., ( ) { }).,: xyAyXxAub ∈∀∈=  

Each element in ( )Alb  (resp., ( ))Aub  is called a lower (resp., an upper) 

bound of A.  
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(2) The subset of least (resp., largest) elements of a subset A is 
denoted by ( )Ale  (resp., ( ))Ala  and defined as follows:  

( ) { }yxAyAxAle ,: ∈∀∈=  (resp., ( ) { }).,: xyAyAxAla ∈∀∈=  

Each element in ( )Ale  (resp., ( ))Ala  is called a least (resp., a largest) 

element of A.  

(3) The infimum (resp., supremum) subset in X of A is denoted by 
( )Ainf  (resp., ( ))Asup  and defined as follows:  

( ) ( )( )AlblaA =inf  (resp., ( ) ( )( )).sup AubleA =  Each element in ( )Ainf  

(resp., ( ))Asup  is called an infimum (resp., a supremum) of A.  

(4) The lower (resp., upper) closure in X of A is denoted by ( )A↓  

(resp., ( ))A↑  and defined as follows:  

( ) { :XxA ∈=↓  there exists }yxAy ,∈  (resp., ( ) { :XxA ∈=↑  

there exists })., xyAy ∈   

Definition 3.3. Let ( ),X  be a t-set and .XA ⊆  Then A is called: 

(1) a directed subset if φ=/A  and for every distinct elements yx,  in ,A  

there exists { }( );, yxubAz ∩∈   

(2) an upper cone if there exists Ax ∈  such that .xA =↑   

Definition 3.4. A t-set ( ),X  is called bounded complete if X is an 

upper cone and for every { }( )yxubXyx ,,, ∈  is empty or an upper cone.  

Theorem 3.1. For a t-set ( ),,X  the following statements are 

equivalent:  

(1) X is a bounded complete t-set. 

(2) ( ) φ=/Xle  and for every Xyx ∈,  with { }( ) { }( ) .,,, φ=/φ=/ yxsupyxub   

(3) If A is a finite bounded subset from above, then ( ) .sup φ=/A  

(4) If A is a finite subset of ,X  then ( )Aub  is either φ  or an upper cone. 
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Proof. ( ) ( ) :21 ⇒  Since X is an upper cone, then there exists Xa ∈  

such that .Xa =↑  So, { } ( ).Xlea ⊆  If { }( ) ,, φ=/yxub  then { }( )yxub ,  is 

an upper cone. Hence there exists { }( )yxubb ,∈  such that 

{ }( )., yxubb =↑  So { }( )( )., yxubleb ∈  Therefore { }( ) .,sup φ=/yx   

( ) ( ) :32 ⇒  Now φ  is a finite bounded set from above since 

( ) .φ=/=φ Xub  Since ( ) ( )( ) ,φ=/φ= ubleXle  then ( ) .sup φ=/φ  Let A be a 

non-empty finite bounded subset from above. If { }zA =  and { }( ) ,φ=/zub  

then ( ) .sup φ=/A  Suppose { }nxxxxA ,,,, 321 …=  and ( ) .φ=/Aub      

Now { }212,1 , xxA =  and ( ) ,2,1 φ=/Aub  then ( ) .sup 2,1 φ=/A  Take 

( )2,12,1 sup Au ∈  and consider { }., 32,13,2,1 xuA =  Then ( ) φ=/3,2,1sup A  

because ( ) .3,2,1 φ=/Aub  We can proceed until consider the set 

{ }.,1,,2,1 nn xuB −= …  Since ( ) ,φ=/Bub  then ( ) .sup φ=/B  Now, for every 

( ) ( ).,sup AublBl ∈∈  Since ( ),Aubm ∈  one can deduce that .ml  

Then ( ).sup Al ∈  So, ( ) .sup φ=/A   

( ) ( ) :43 ⇒  Let A  be a finite subset of .X  If A  is not bounded from 

above, then ( ) .φ=Aub  Let A  be finite bounded subset from above. Then 

( ) ( )( ) .sup φ=/= AubleA  Then there exists ( )Aubx ∈  such that ( ).Aubx =↑  

( ) ( ) :14 ⇒  Now, ( )φ= ubX  and so X  is an upper cone. Since for 

every { }yxXyx ,,, ∈  is finite. Then { }( ) φ=yxub ,  or { }( )yxub ,  is an 

upper cone.   

Lemma 3.1. For a t-set ( ),,X  the following statements are 

equivalent:  

(1) If A is bounded subset from above, then ( ) .sup φ=/A   

(2) If A is a non-empty subset of ,X  then ( ) .inf φ=/A   
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Proof. ( ) ( ) :21 ⇒  Let A  be non-empty subset of X  and ( ).AlbB =  
Now, ( ) .φ=/ABub ⊇  Then ( ) .sup φ=/B  Let ( ).sup Bx ∈  Now, ( ).Bubx ∈  
Then for every ., axAa ∈  Then ( )( ) ( ).inf AAlblax =∈  Hence 

( ) .inf φ=/A   

( ) ( ) :12 ⇒  Suppose that A  is a bounded subset of X  from above and 
( ) .φ=/= AubB  Then ( ) .inf φ=/B  Let ( ).inf Bx ∈  Since ( )BlbA ⊆  and 
( ),inf Bx ∈  then for every ., xaAa ∈  Thus ( )( ) ( ).sup AAublex =∈  

Therefore ( ) .sup φ=/A    

Definition 3.5. A t-set ( ),X  is called a bounded complete domain if 
it is bounded complete and domain.  

Theorem 3.2. For a domain t-set ( ),,X  the following statements are 
equivalent:  

(1) X is a bounded complete t-set. 

(2) ( ) φ=/Xle  and Xyx ∈∀ ,  with { }( ) { }( ) .,,, φ=/φ=/ yxsupyxub   

(3) If A is a finite bounded subset from above, ( ) .φ=/Asup   

(4) If A is a finite subset of ( )AubX ,  is either φ  or an upper cone. 

(5) If A is bounded subset from above, ( ) .φ=/Asup   

(6) If A is a non-empty subset of ( ) ., φ=/AinfX   

Proof. From Theorem 3.1 and Lemma 3.1, it rests to prove that (3) 
and (5) are equivalent.  

( ) ( ) :53 ⇒  Let A  be a bounded subset of X  from above and 
{ xxD :=  is a fixed element of ( )Fsup  for every finite subset F  of }.A  

Since ( ) φ=/φsup  and for every ( ) ( ( ) supsup,sup 121 ∪∪ FubyFFy ∈∈  
( )),2F  where 1F  and 2F  are finite subsets of ,A  then D  is directed. 
Thus ( ) .sup φ=/D  Now, for every ( ) ( ).,sup AublDl ∈∈  Suppose that 

( ).Aubz ∈  Then for all zmAm ,∈  so that ( ).Aubz ∈  Thus zl  so 
that ( ).sup Al ∈  Hence ( ) ( ).supsup AD ⊆  Therefore ( ) .sup φ=/A    

( ) ( ) :35 ⇒  Obvious.   
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4. Finitely Complete t-Sets and Complete Domain t-Sets 

Definition 4.1. A t-set ( ),X  is called finitely complete if X  is an 

upper cone, and for all { }( )yxubXyx ,,, ∈  is an upper cone. One can 

easily deduce that any finitely complete t-set is a bounded complete t-set.  

Theorem 4.1. For a t-set ( ),,X  the following statements are 

equivalent:  

(1) X is a finitely complete t-set. 

(2) X has a least element and for all { }( ) .,sup,, φ=/∈ yxXyx   

(3) If A is a finite subset of X, then ( ) .sup φ=/A  

(4) If A is a finite subset of X, then ( )Aub  is an upper cone.  

Proof. ( ) ( ) :21 ⇒  Since X  is an upper cone, then there exists Xa ∈  

such that .Xa =↑  So, ( ).Xlea ∈  Suppose that ., Xyx ∈  Then there 

exists { }( )yxubz ,∈  such that { }( )., yxubz =↑  Therefore { }( ).,sup yxz ∈   

( ) ( ) :32 ⇒  First, the empty set is finite. Since there exists ( ),Xlex ∈  

then there exists ( ).sup φ∈x  Suppose that { }.zA =  Now, we have that 

{ }( ) { }( ) .,supsup φ=/= zzz  Let { },,,,, 321 nxxxxA …=  i.e., A is a finite 

set. Now, { },, 212,1 xxA =  then there exists ( ).sup 2,12,1 Au ∈  Put 

{ }32,13,2,1 , xuA =  so that there exists ( ).sup 3,2,13,2,1 Au ∈  We can 

proceed until consider the set { }nn xuB ,1,,2,1 −= …  so that there exists 

( ).sup Bl ∈  Then ( ).Aubl ∈  Let ( ).Aubm ∈  One can deduce that 

.ml  Therefore ( ).sup Al ∈   

( ) ( ) :43 ⇒  Let A be a finite set. Then ( ) .sup φ=/A  Thus, there exists 

( )( )Aublel ∈  so that ( ).Aubl =↑  Therefore ( )Aub  is an upper cone.  
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( ) ( ) :14 ⇒  Since φ  is finite and ( ) ,Xub =φ  then X  is an upper cone. 

Since the set { }yx,  is finite for every ,, Xyx ∈  then { }( )yxub ,  is an 

upper cone.   

Definition 4.2. ( ),X  is called a complete domain t-set if it is finitely 

complete t-set and domain t-set.  

Theorem 4.2. For a t-set ( ),,X  the following statements are 

equivalent:  

(1) X is a complete domain t-set.  

(2) X is a bounded complete domain t-set with ( ) .φ=/Xla   

(3) If A is a subset of ( ) .inf, φ=/AX   

(4) If A is a subset of ( ) .sup, φ=/AX   

(5) If A is a finite subset of X or a directed subset of ( ) .sup, φ=/AX  

Proof. ( ) ( ) :21 ⇒  Any complete domain t-set is bounded complete 

domain. Now, since for all { }( )yxubXyx ,,, ∈  is an upper cone, then 

{ }( ) ., φ=/yxub  Hence X  is directed. Therefore ( ) ( ) .sup φ=/= XXla   

( ) ( ) :32 ⇒  Let A be a subset of .X  First, if ,φ=A  then ( ).φ= lbX  

Since ( ) ,φ=/Xle  then there exists ( ).inf φ∈l  Second, if ,φ=/A  then from 

Theorem 3.2(6), ( ) .inf φ=/A   

( ) ( ) :43 ⇒  Let A be a subset of X. Since ( ) ,inf φ=/φ  then there exists 

( )Xlal ∈  so that every subset of X is bounded from above. From Lemma 

3.1, ( ) .sup φ=/A   

( ) ( ) :54 ⇒  Obvious.  
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( ) ( ) :15 ⇒  Since for every directed subset A of ,X  then ( ) .sup φ=/A  

Hence X  is a domain t-set. From Theorem 4.1(3), X  is a finitely 
complete t-set.    

5. Finitarily Complete t-Sets 

Definition 5.1. Let ( ),X  be a t-set. A subset A  of X  is called 

finitary if there exists a finite subset F  of A with ( ).FA ↑⊆   

Proposition 5.1. Let ( ),X  be a t-set and { { }}njAj ,,2,1: …∈  be a 

family of finitary subsets of .X  Then j
n
j A∪ 1=  is a finitary subset.  

Proof. The proof is straightforward.    

Definition 5.2. A t-set ( ),X  is called finitarily complete if X is 

finitary, { }( )yxubXyx ,,, ∈∀  is finitary.  

Theorem 5.1. Let ( ),X  be a t-set. Then the following statements are 

equivalent:  

(1) X is finitarily complete. 

(2) X is finitary and if A and B are finitary upper sets, then BA ∩  is 

finitary. 

(3) If nAA ,,1 …  are finitary subsets of ,X  then j
n
j A∩ 1=  is finitary. 

(4) If B is finite subset of X, then ( )Bub  is finitary.  

Proof. ( ) ( ) :21 ⇒  If X is finitarily complete, then X is finitary. If A is 

finitary upper set, then there exists a finite set AF ⊆1  such that 

( )FA ↑⊆  and ( ) .AA ⊆↑  Hence ( )1FA =↑  and if B  is finitary upper 

set, then there exists a finite set BF ⊆2  such that ( )2FB ↑⊆  and 
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( ) .BB ⊆↑  Hence ( ).2FB =↑  Thus ( ) ( ) (∪ 121 FaFFBA
∈

=↑=↑ ∩∩  

( )) ( ( )) ( ).
212 , baba FbFaFb ↑↑=↑↑

∈∈∈
∩∪∪∩  So, BA ∩  is a finite 

union of finitary sets. Therefore BA ∩  is finitary.  

( ) ( ) :32 ⇒  By indication. The empty intersection is .X   

( ) ( ) :43 ⇒  If B  is finite, then ( ) ( )eBub Be ↑=
∈∪  upper cones are 

finitary. This is finite intersection of finitary sets.  

( ) ( ) :14 ⇒  X  is the set of upper bounds of ,φ  and yx ↑↑ ∩  is the set 

of upper bounds of { }., yx    

Theorem 5.2. (1) Every finite pre-ordered set ( ),X  is finitarily 

complete.  

(2) Every bounded complete ( ),X  pre-ordered set is finitarily 

complete.  

Proof. (1) Since X  is finite and { }( )yxub ,  for each Xyx ∈,  is finite 

also, then one can easily deduce that X  is finitarily complete.  

(2) Since X  is upper cone, then { }xX =↑  for some .Xx ∈  Hence X  

is finitary. Also, one can deduce that { }( )yxub ,  for each Xyx ∈,  is a 

finitary subset of X  because { }( )yxub ,  is empty or upper cone. 

Therefore, X  is finitarily complete.   

The following two examples illustrate that the concepts of bounded 
completeness and finiteness are independent notions for t-sets (moreover 
for posets).  

Example 5.1. Let { }dcbaX ,,,=  and {( ) ( ) ( ) ( )}.,,,,,,, ddccbbaa=  

Then ( ),X  is finite poset but not bounded complete.  
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Example 5.2. Let { }…,3,2,1=N  and  be the usual partially 

ordered relation on .N  Then ( ),N  is bounded complete but not finite.  

6. Strongly Compactly Complete t-Sets 

Definition 6.1. A triple ( )τ,,X  is called a topological t-set, where 

( ),X  is a t-set and ( )τ,X  is a topological space.  

Definition 6.2. Let ( )τ,,X  be a topological t-set. A subset A  of X  

is called strongly compact if for all τ∈O  such that ,OA ⊆  there exists 

a finitary subset F  of X  such that .OFA ⊆⊆   

Theorem 6.1. Let ( )τ,,X  be a topological t-set such that each 

member of τ  is an upper subset. If a subset A of X is strongly compact, 
then A is compact.  

Proof. Let R  be an open cover of ,A  i.e., BA B∪ R∈
⊆  and .τ⊆R  

Put .GBB =
∈∪ R

 Then .τ⊆ ∈GA  Since A is strongly compact, then 

there exists a finitary subset K of G such that GKA ⊆⊆  so that there 

exists a finite subset F of K such that ( ).FK ↑⊆  Then for every Fx ∈  

there exists R∈xB  such that .xBx ∈  So, .xFx BF ∪ ∈
⊆  Hence 

( ) ( ) .xFxxFx BBFKA ∪∪ ∈∈
=↑↑ ⊆⊆⊆  Therefore, A  is compact. 

 

 Corollary 6.1. (1) If A is strongly compact subset of X with respect to 
the topological t-set ( ),,, AlxX τ  then A is compact, where Alxτ  is the 

Alexandroff topology induced by ”.“   

(2) If A is a strongly compact subset of X with respect to the topological 

t-set ( )∗sX τ,,  then A is compact, where ∗Sτ  is the ytopologScott -∗  

induced by ”.“   
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Theorem 6.2. Let ( ),X  be a t-set and { { }}njAj ,,2,1: …∈  be a 

family of finitary subsets of X. Then j
n
j A∪ 1=  is a finitary subset.  

Proof. Since for every { }nj ,,2,1 …∈  there exists a finite subset jK  

such that ( ),jjj KAK ↑⊆⊆  then ( )j
n
jj

n
jj

n
j KAK ↑

=== ∪∪∪ 111 ⊆⊆  

( ).1 j
n
j K∪ =

↑⊆  Since j
n
j K∪ 1=  is finite, then it is clear that j

n
j A∪ 1=  is 

finitary.   

Theorem 6.3. Let ( )τ,,X  be a topological t-set and { ∈jAj :  

{ }}n,,2,1 …  be a family of strongly compact subsets. Then j
n
j A∪ 1=  is 

strongly compact subset.  

Proof. Suppose τ∈O  such that .1 OAj
n
j ⊆∪ =

 Then for all Jj ∈  

there exists a finitary subset jB  such that OBA jj ⊆⊆  so that 

.11 OBA j
n
jj

n
j ⊆⊆ ∪∪ ==

 From Theorem 6.2, j
n
j B∪ 1=  is finitary. Hence 

j
n
j A∪ 1=  is strongly compact.   

Definition 6.3. Let ( )τ,,X  be a topological t-set. X  is called 

strongly compactly complete t-set if X  is strongly compact and for every 
{ }( )yxubXyx ,,, ∈  is strongly compact.  

Theorem 6.4. Let ( )τ,,X  be a topological t-set. Consider the 

following statements:  

(1) X is strongly compactly complete. 

(2) X is finitary and the intersection of two finitary upper sets is 
strongly compact. Then:  

(A) ( ) ( );21 ⇒   

(B) If ”“  is reflexive, then ( ) ( ).12 ⇒   
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Proof. (A) Since X is strongly compact and open, then there exists a 
finitary set B of X such that .XBX ⊆⊆  So, X  is finitary. Suppose A  

and B  be two finitary upper sets. Then there are finite sets E  and F  
such that ( ) ( ) AAEA ⊆⊆⊆ ↑↑  and ( ) ( ) .BBFB ⊆⊆⊆ ↑↑  Hence, we 

have ( )EA ↑=  and ( ).FB ↑=  Now, ( ) ( ) ∪ FfEeFEBA
∈∈

=↑=↑ ,∩∩  

( ).fe ↑↑ ∩  Therefore, from Theorem 6.2, BA ∩  is strongly compact.  

(B) Since X  is finitary and the only open set containing X  is X  
itself, then X  is strongly compact. Let ., Xyx ∈  Since ”“  is reflexive, 

then for every { }xXx ↑∈ ,  is finitary and since ”“  is transitive, then 

x↑  is upper set. Hence { } { }yx ↑↑ ∩  is strongly compact.   

Definition 6.4. Let ( )τ,,X  be a topological t-set. X  is called 

compactly complete if X  is compact and for all { }( )yxubXyx ,,, ∈  is 

compact.  

Definition 6.5. A topological t-set ( )τ,,X  has the property F if and 

only if every compact open set in X is finitary. 

Theorem 6.5. Let ( )τ,,X  be a topological t-set. Consider the 

following statements:  

(1) X is compactly complete.  

(2) X is finitary and the intersection of two finitary upper sets is 
compact. Then:  

(A) If τ  has the property F, then ( ) ( );21 ⇒   

(B) If ”“  is reflexive, and each member of τ  is an upper set then 

( ) ( ).12 ⇒   
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Proof. (A) Since τ  has the property ,F  then X  is finitary. Let U  and 

V  be two finitary upper sets. Then there are finite sets E  and M  such 

that ( ) ( ) UUEU ⊆⊆⊆ ↑↑  and ( ) ( ) .VVMV ⊆⊆⊆ ↑↑  So, ( )EU =↑  

and ( ).MV =↑  Now, ( ) ( ) ( )., meMEVU MmEe ↑↑=↑=↑
∈∈

∩∩∩ ∪  

Therefore VU ∩  is compact because a finite union of compact subsets is 

compact.  

(B) Since X  is finitary, then X  is strongly compact.  

From Theorem 6.1, X  is compact. Since ”“  is reflexive, then for all 

., xxXx ∈↑∈  Thus, we have x↑  is finitary. Furthermore, for all 

xXx ↑∈ ,  is an upper set. Therefore, yx ↑↑ ∩  is compact for all 

., Xyx ∈    

7. Conclusion 

We believe that it would be interesting to study Theorems 3.1, 3.2, 4.1, 
4.2, 5.1, 6.1, 6.2, 6.3, 6.4, Proposition 5.1, Lemma 5.1 and Corollary 6.1 if 
we replace the condition of t-set by a pre-ordered set (resp., abstract base, 
continuous information system). We intend to investigate all these issues 
in future research works. Also, a new kind of compactness will be defined 
using t-sets and a characterization of Alexandroff-continuous functions 
between t-sets will be given (good willing). Further, we intend to 
investigate all above issues in fuzzy setting in future research works.  
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