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Abstract 

 

 In this paper, we introduced I-Complement of a set and generalized De Morgan’s 

laws via ideals.   
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1 Introduction 
 

    An ideal is a non empty collection I of subsets of a  set satisfying  

(i) AI and B  A  B I ( heredity) and (ii) AI and B I  AB I (finite 

additivity). The subject of ideals in topological spaces has been studied by 

Kuratowski [2] and Vaidyanathaswamy [5] .Hamlett and Jankovic [1] obtained 

new topologies using old ones via ideals and introduced the notation of ideal 

topological spaces. The contributions of Hamlett and Jankovic initiated the 

generalization of some important properties in General Topology via ideals. The 

properties like decomposition of continuity, covering property, separation axioms, 

connectedness, extremal disconnectedness, compactness and resolvability have 

been generalized using the concepts of ideals in topological spaces. Manoharan et 

al. [3] studied Eulerian graphs via ideals. Recently, Praveen kumar [4] et al. 

introduced new continuous functions and compactness via ideals.   

 

Some examples of ideals given below which are usually discussed by many 

authors:  

 

(i) Trivial ideals:   I = {  },   (X) = the power set of X, where X is a non 

 empty set.  

(ii) IF = the ideal of finite sub sets of X, where X is a non empty set. 



1674                                    Y. Immanuel and R. Manoharan 

 

 

(iii) IC = the ideal of countable sub sets of X, where X is a non empty set. 

(iv) IN = the ideal of nowhere dense sets in (X, ), where X is a non empty set and  

  is a topology on x.  

 

2 De Morgan’s Law via Ideals 
 

 De Morgan’s laws plays vital role in set theory, Boolean algebra and 

Propositional logic. In this section, we introduce I-complement of a set and study 

De Morgan’s laws via ideals. 

Definition 2.1 Let X be a non empty set and I be an ideal on it. For every subset 

A of X, a set B X is said to be an I-complement of A if (i) A B = X and (ii) 

A∩B . 

W will denote I-complement of a set A by C

IA  . 

Remark 2.2 It is clear that for any Set A ,  is an I-complement which 

gives the assurance of existence of an I-complement. 

 

The following example shows that I-complement is not unique. 

 

Example 2.3 Let X={a,b,c} and I={ ,{a}}. For the set A={a,b} ,{c} and {a,c} 

are I-complements. 

Remark 2.4 If I= {  }, I-complement of any set coincides its complement. If I is 

the power set of a non empty set X, for any subset A of X, the set of all subsets B 

of X such that A B = X are I-complements. 

Proposition 2.5 Let X be a non empty set with an ideal I on it. For any set A, if 

and are I- complements, then is also an I-complement. 

Proof Since and  are I- complement, A  A = X, A  

and A∩ .Now A ( = (A = X. Also A ( = 

(A (A∩ )  by finite additivity. Hence ( ) is also an 

I-complement. 

 

Proposition 2.6 Let X be a non empty set with an ideal I on it. For any set A, if 

and are I- complements, then  is also an I-complement. 
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Proof A ( = (A = X X = X and 

A (  by heredity. Hence ( is also an 

I-complement. 

 

Corollary 2.7 Let X be a non empty set with an ideal I on it. For any set A, if 

, ,…  are I-complements , then 

(i) ( … ) is an  I-complement . 

(ii) ( …  is an I-complement . 

 

Proposition 2.8 Let  I1 and I2  be two ideals on a non empty set X 

and  ,then for any set A  X ,every  I1-complement of  X is also an  

I2-complement . 

Theorem 2.9 (De Morgan’s Laws via Ideal) 

Let X be a non-empty set with ideal I on it. Let A and B be two sub sets of X. 

Then (i) An I-complement of (A B) is ( ) (ii) An I-complement of 

(A B) is . 

Proof (i) (A )  (  )     = ((A )  (A  )) 

                      =  (( A ) )  (A  (  )  

                      =  X X = X. 

Also, 

  (A )  (  )           = (A )  

                                = c

I

c

I

c

I BABAA  ))()((  

                                = (A  )  (  )  I, 

by finite additivity and heridity. 

 

(i) (A )  (  )        = ((A )  

                     = (A   

                     = ( A )  (  )  

                     = X X = X. 

 

 

(ii)   (A )  (  )  = ( (A )  (A  )) 

 I, by finite aditivity and heridity. 
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In the above Theorem, if we choose I = {  }, we will get De Morgan’s Laws for 

usual sets.    
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