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Abstract: 

     In ideal topological space, we define and study a new class of functions known 

as ℐ-ω∗-continuous functions by using  ℐ-ω∗-open sets. This idea is stronger than 

each of the classes (ω-continuous,  ωb-continous, α-ℐω-continuous, 𝑝𝑟𝑒-ℐω-

continuous, β-ℐω-continuous, 𝑓𝑎𝑖𝑛𝑡𝑙𝑦- ω-𝑐ontinuous, 𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦- ω-continuous,  ℐω-

c-continuous).  Furthermore, relationships between this class and other relevant 

classes of functions are investigated, and some characterizations of this new class of 

functions are studied. Finally, we introduce the  ℐ-ω∗- open function as an extension 

of the 𝜔- open function through ℐ-ω∗-open sets, and some results are provided. 
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 الخلاصة 
-ℐفي الفضاء التبولوجي المثالي، نقوم بتعريف ودراسة صنف جديد من الدوال تسمى بالدوال المستمرة        
ω∗-    باستخدام المجموعات المفتوحةℐ-ω∗-هذه الفكرة أقوى من كل صنف من اصناف الدوال )مستمرة .- 

ωمستمرة ،b ω -  مستمرة ،- α-ℐωمستمرة ،-ℐω- قبليا، مستمرةβ-ℐω-مستمرة ،-  ω  -ضعيفا، مستمرة-
 ω- قليلًا، مستمرةℐω-c-  الدوال الأخرى واصناف  بين هذا الصنف  العلاقات  ايجاد  يتم  ذلك،  (. علاوة على 

الدوال.  من  الجديد  الصنف  لهذا  المكافئات  بعض  ودراسة  الصلة،  المفتوحة  ذات  دالة  نقدم  -∗ℐ-ω أخيرًا، 
 ، مع تقديم بعض النتائج.-∗ℐ-ωمن خلال المجموعات المفتوحة    -ωكامتداد للدالة مفتوحة

 

1. Introduction: 

     The fundamental and central concept in the theory of classical point set topology and 

various disciplines of mathematics, which has been extensively researched by numerous 

authors, is continuity of functions. This idea has been developed to include 𝓘-continuity of 
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functional settings. Jankovice and Hamlett [1] presented the concept of 𝓘-open sets in 

topological spaces. Abd El- Monsef et al. [2] further investigated 𝓘-open sets and 𝓘-continuity 

functions. The concept of 𝜶-𝓘𝝎-open (𝒓𝒆𝒔𝒑.  𝒑𝒓𝒆-𝓘𝝎-open, 𝒃-𝓘𝝎-open) sets to obtain 

decomposition of continuity was presented by O.Ravi et al [3]. Moreover, [4] has established 

the notions of locally 𝓘𝝎∗-closed sets and 𝓘𝝎-𝒄-continuous functions. The notions of 𝓘-

open [𝟐] (𝒓𝒆𝒔𝒑. 𝝎𝜷-open [𝟓]) functions introduced via 𝓘-open (𝒓𝒆𝒔𝒑. 𝝎𝜷-open) and 

discussed some properties of them.  

 

     Wadei AL-Omeri et al. [6] 𝐞-𝓘-open, which is a generalization of semi ∗ -𝓘-open sets and 

pre ∗ -𝓘-open sets,  as well as a strong 𝐁∗
𝓘- set that obtains a decomposition of continuing by 

idealization. Furthermore, the  𝐞-𝓘-continuous function was introduced by using 𝐞-𝓘-open sets 

in ideal space to characterize and analyze the relationship of 𝐞-𝓘-continuous functions with 

other types of functions. N.R. Pachon Rubiano [7] recently introduced the concept of C-

continuous and D-continuous functions in an ideal topological space. New forms of functions 

called semi totally 𝑩𝒄-continuous functions and totally 𝑩𝒄-continuous functions were 

introduced in topological space by Jasem and Tawfeeq [8]. 

 

     The aim of this work is to present a new kind of function. ℐ-ω∗-open sets are used to 

define and study ℐ-𝜔∗- continuous functions in ideal topological space. Each of the classes 

(ω-continuous,  ωb-continous, α-ℐω-continuous, 𝑝𝑟𝑒-ℐω-continuous, β-ℐω-continuous, 

𝑓𝑎𝑖𝑛𝑡𝑙𝑦- ω-𝑐ontinuous, 𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦- ω-continuous,  ℐω-c-continuous) is weaker than this one. A 

few characterizations of this new class of functions are also analyzed, in addition to the 

connections between these classes and other relevant classes. The  ℐ-ω∗- open function is 

finally introduced as an extension of the 𝜔- open function through ℐ-ω∗-open sets, and some 

results are shown.   

       

     This study is organized as follows: In Section 2, we recall the necessary background on 

some sets and some functions. In Section 3, by utility ℐ-𝜔∗-open sets we define a new kind of 

functions called ℐ-𝜔∗-continuous function in ideal topological space. Moreover, we try to 

discuss some fundamental properties. In Section 4, we establish a new category of function by 

using ℐ-𝜔∗-open in ideal topological space called ℐ-𝜔∗-open function which is stronger than 

𝜔𝛽-open. Moreover, some characterizations of this function are presented. Finally, we 

conclude the research and suggest future work. 

 

2. Preliminaries: 

     Throughout this paper, the set of all real (𝑟𝑒𝑠𝑝. rational, irrational, natural) numbers by 𝑅 

(𝑟𝑒𝑠𝑝. 𝑄, 𝐼𝑟𝑟, 𝑁). An ideal ℐ on a non-empty set 𝒳 is a non-empty collection of subsets of 𝒳, 

which satisfies the following conditions:1- ℳ ∈ ℐ, ℋ ⊆ ℳ implies ℋ ∈ ℐ. 2- If ℳ ∈ ℐ, ℋ ∈
ℐ implies ℳ ∪ ℋ ∈ ℐ [3]. Let (𝒳, 𝒯, ℐ ) be an ideal topological space and if 𝑃(𝒳) is the set 

of all subsets of 𝒳, a set operator [3] (∗): 𝑃(𝒳) ⟼ 𝑃(𝒳), called the local function of ℳ with 

respect to ℐ and 𝜁 is defined as for ℳ ⊆𝒳: ℳ ∗ = {𝓍 ∈ 𝒳: 𝐿 ∩ ℳ ∉ ℐ for each 𝓍 ∈ 𝐿 ⊆
𝜁}. Besides,  in [1,9] introduced 𝑐𝑙∗(. ) defined by 𝑐𝑙∗(ℳ ) = ℳ ∪ ℳ ∗ which constructs a 

new topology on 𝒳 finer than 𝜁, it denoted by  𝜁∗ called ∗-topology on 𝒳, the members of  𝜁∗ 

are called 𝜁∗ -open (∗ - open) sets. We will write the interior of ℳ by 𝑖𝑛𝑡∗(ℳ ) in (𝒳, 𝜁∗) for 

each subset ℳ of an ideal space (𝒳, 𝜁, ℐ). By a space, we always signify a topological 

space (𝒳, 𝒯) with no separation properties assumed.  If ℳ ⊆ 𝒳, the closure (𝑟𝑒𝑠𝑝. interior) 

of ℳ is denoted by 𝑐𝑙ℳ (𝑟𝑒𝑠𝑝. 𝑖𝑛𝑡ℳ).  

 

      A subset ℳ of (𝒳, 𝜁) is said to be 𝜃-open [10] (𝑟𝑒𝑠𝑝.  𝜃𝜔-open [11]), if for each 𝓍 ∈ ℳ, 

there is an open set ℱ such that 𝓍 ∈ ℱ ⊆ 𝑐𝑙ℱ ⊆ ℳ (𝑟𝑒𝑠𝑝.  𝓍 ∈ ℱ ⊆ 𝑐𝑙𝜔ℱ ⊆ ℳ). ℳ is said 
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to be 𝑏-open [12] (𝑟𝑒𝑠𝑝.  𝛽-open [13]), if ℳ ⊆ 𝑖𝑛𝑡(𝑐𝑙(ℳ))⋃𝑐𝑙(𝑖𝑛𝑡(ℳ)) (𝑟𝑒𝑠𝑝. ℳ ⊆

𝑐𝑙 (𝑖𝑛𝑡(𝑐𝑙(ℳ)))). 𝜔-open [14] (𝑟𝑒𝑠𝑝.  𝜔∗-open [15], ℐ-𝜔∗-open [16], 𝜔𝑏-open [17], 𝜔𝛽-

open [18])) refers to a subset ℳ of (𝒳, 𝜁, ℐ) in which for any 𝓍 ∈ ℳ, there is an open 

 (𝑟𝑒𝑠𝑝. open ,open, 𝑏-open, 𝛽-open) set ℱ containing 𝓍 such that ℱ\ℳ(𝑟𝑒𝑠𝑝. 𝑐𝑙ℱ\ℳ, 

𝑐𝑙∗ℱ\ℳ, ℱ\ℳ, ℱ\ℳ ) is a countable subset of 𝒳. The complement of 𝜔-open (𝑟𝑒𝑠𝑝.  𝜔∗-

open, ℐ-𝜔∗-open, 𝜔𝑏-open, 𝜔𝛽-open) is called 𝜔-closed (𝑟𝑒𝑠𝑝.  𝜔∗-closed, ℐ-𝜔∗-closed, 𝜔𝑏-

closed, 𝜔𝛽-closed). The intersection of all ℐ-𝜔∗- closed sets containing ℳ is called ℐ-𝜔∗- 

closure of ℳ and denoted by 𝑐𝑙ℐ𝜔∗(ℳ). The ℐ-𝜔∗- interior of ℳ is the union of all ℐ-𝜔∗- 

open sets contained in ℳ and denoted by 𝑖𝑛𝑡ℐ𝜔∗(ℳ). The family of all ℐ-𝜔∗-open (𝑟𝑒𝑠𝑝. 𝜔-

open,  𝜔∗-open, 𝜃-open) sets of ideal space (𝒳, 𝒯, ℐ) denoted by 𝜁𝐼𝜔∗(𝑟𝑒𝑠𝑝.  𝜁𝜔 , 𝜁𝜔∗ , 𝜁𝜃). [3]. 

A set ℳ of (𝒳, 𝜁, ℐ) is said to be 𝛼-ℐ𝜔-open (𝑟𝑒𝑠𝑝. 𝑝𝑟𝑒-ℐ𝜔-open, 𝛽-ℐ𝜔-open), if ℳ ⊆
𝑖𝑛𝑡𝜔(𝑐𝑙∗(𝑖𝑛𝑡𝜔ℳ )) (𝑟𝑒𝑠𝑝. ℳ ⊆ 𝑖𝑛𝑡𝜔(𝑐𝑙∗ℳ), ℳ ⊆ 𝑐𝑙∗(𝑖𝑛𝑡𝜔(𝑐𝑙∗ℳ)). 

 

     A function 𝑓: (𝑋, 𝜁)  ⟼  (Υ, ð) is said to be 𝜔𝑏-continuous [17] (𝑟𝑒𝑠𝑝. ωβ-continuous [5], 

𝜃-continuous [19], 𝜃𝜔-continuous [20], 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 𝜔-continuous [21], 𝜔-continuous [14]), at a 

point  𝓍 ∈ 𝒳, if for every open (𝑟𝑒𝑠𝑝. open, open, open, 𝜃-open, open) set ℳ in Υ containing 

𝑓(𝓍), there is an 𝜔𝑏-open (𝑟𝑒𝑠𝑝. 𝜔𝛽-open, open, open, 𝜔-open, 𝜔-open) set 𝐿 containing 𝓍 in 

which 𝑓(𝐿) ⊆  ℳ (𝑟𝑒𝑠𝑝. 𝑓(𝐿) ⊆  ℳ, 𝑓(𝑐𝑙𝐿) ⊆ 𝑐𝑙ℳ, 𝑓(𝑐𝑙𝐿) ⊆ 𝑐𝑙𝜔(ℳ), 𝑓(𝐿) ⊆
 ℳ, 𝑓(𝐿) ⊆  ℳ). A function 𝑓: (𝑋, 𝜁)  ⟼  (Υ, ð) will be 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 continuous 

[22](𝑟𝑒𝑠𝑝. 𝑞𝑢𝑎𝑠𝑖-𝜃-continuous  [23] , 𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦 𝜔-continuous [24], 𝑏-continuous [17], 𝛽- 

continuous [13]), if the inverse image of every 𝜃-open (𝑟𝑒𝑠𝑝. 𝜃-open, clopen, open, open) set 

is open (𝑟𝑒𝑠𝑝. 𝜃-open, 𝜔-open, 𝑏-open, 𝛽-open). 

 

Definition 1 [4] A subset ℳof an ideal space (𝒳, 𝜁, ℐ) is said to be locally ℐ𝜔∗-closed if ℳ =
𝐿 ∩ 𝒦, where 𝐿 is ∗-open and 𝒦 is 𝜔-closed. 

 

Definition 2 A subset ℳof an ideal space (𝒳, 𝜁, ℐ) is said to be: 

1- 𝑠𝑒𝑚𝑖 -ℐ𝑠- open [25] if ℳ ⊆ 𝑐𝑙∗𝑠(𝑖𝑛𝑡ℳ). 

2- 𝑠𝑒𝑚𝑖-ℐ-open [26] if ℳ ⊆ 𝑐𝑙∗(𝑖𝑛𝑡ℳ). 

3- ℐ-open set [2] if ℳ ⊆ 𝑖𝑛𝑡ℳ∗. 

 

Definition 3 A space 𝒳is said to be: 

1- locally indiscrete [27] if every open subset of 𝒳 is closed. 

2- locally countable [28] if every point of 𝒳 has a countable open neighbourhood. 

3- 𝜔-space [29] if every 𝜔-open set is open. 

 

     The following results have been found in [16]: 

Theorem 1 The union (intersection) of any family of ℐ-𝜔∗-open (ℐ-𝜔∗-closed) sets in any 

ideal space is ℐ-𝜔∗-open (ℐ-𝜔∗-closed). 

 

Proposition 1 Every 𝜔∗-open set in ideal space (𝒳, 𝜁, ℐ) is an ℐ-𝜔∗-open. 

 

Proposition 2 In any ideal space (𝒳, 𝜁, ℐ), 𝜁𝜃 ⊆ 𝜁𝜔∗  ⊆  𝜁𝐼𝜔∗ ⊆  𝜁𝜔. 

Corollary 1 Every ℐ -𝜔∗-open set is 𝛼-ℐ𝜔- open (𝑟𝑒𝑠𝑝.  𝑝𝑟𝑒-ℐ𝜔–open and 𝛽-ℐ𝜔–open). 

 

Theorem 2 Let (𝒳, 𝜁, ℐ) be an ideal space and Υ is a clopen subset of 𝒳, then (𝜁Υ)ℐ𝜔∗ =
(𝜁ℐ𝜔∗  )Υ. 

 

   Recall that an ideal space (𝒳, 𝜁, ℐ) is 𝑅ℐ-space [30] if for each 𝓍 ∈ 𝒳 and each open set ℳ 
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containing 𝓍, there exists an open set 𝐿 such that 𝓍 ∈ 𝐿 ⊆ 𝑐𝑙∗𝐿 ⊆ ℳ. 
 

Theorem 3 Let (𝒳, 𝜁, ℐ) be an 𝑅ℐ-space, then 𝜁𝜔 = 𝜁ℐ𝜔∗. 

Theorem 4 If (𝒳, 𝜁, ℐ) is an ideal topological space and 𝒳 is an 𝜔-space, then 𝜁ℐ𝜔∗ ⊆ 𝜁. 

Proof 

From Proposition 2, we have 𝜁ℐ𝜔∗ ⊆ 𝜁𝜔 and (𝒳, 𝜁) is an 𝜔-space; then, 𝜁𝜔 = 𝜁. Hence, 

𝜁ℐ𝜔∗ ⊆ 𝜁. 

 

       The results from [15] are as follows: 

Theorem 5 A space (𝒳, 𝜁) is regular if and only if 𝜁𝜃 = 𝜁. 

 

Theorem 6 If (𝒳, 𝜁) is a regular space, then 𝜁 ⊆ 𝜁𝜔∗   and 𝜁𝜔∗   =  𝜁𝜔. 

 

Definition 4 function 𝑓: (𝒳, 𝜁, ℐ)  ⟼  (Υ, ð) is said to be 𝑠𝑒𝑚𝑖-ℐ𝒮- continuous [25] (𝑟𝑒𝑠𝑝. 
𝑠𝑒𝑚𝑖-ℐ-continuous [25], ℐ-continuous [2] , 𝛼-ℐ𝜔-continuous [3], 𝑝𝑟𝑒-ℐ𝜔-continuous [3], 𝛽-ℐ𝜔-

continuous [3],  ℐ𝜔-𝑐-continuous [4] ) if 𝑓−1(𝒱) is 𝑠𝑒𝑚𝑖-ℐ𝒮-open (𝑟𝑒𝑠𝑝. 𝑠𝑒𝑚𝑖-ℐ-open, ℐ-

open, 𝛼-ℐ𝜔- 𝑜𝑝𝑒𝑛, 𝑝𝑟𝑒-ℐ𝜔-open, 𝛽-ℐ𝜔-open,  locally ℐ𝜔∗-closed  ) in (𝒳, 𝜁, ℐ) for each 𝒱 ∈ ð. 

 

Theorem 7 [31] If function  𝑓 ∶ (𝒳, 𝜁) ⟼  (Υ, ð) is 𝜔-continuous, then it is 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 𝜔-

continuous. 

 

Theorem 8 [31] If 𝑓: (𝒳, 𝜁)  ⟼  (Υ, ð) is a 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 𝜔 -continuous function, then it is 

𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦 𝜔 - continuous. 

 

     The following results are from [5]: 

Theorem 9 Let 𝑓: (𝑋, 𝜁) ⟼  (Υ, ð) be a function then, every 𝜔-continuous is 𝜔𝑏-continuous 

function. 

 

Theorem 10 Let 𝑓: (𝑋, 𝜁) ⟼  (Υ, ð) be a function then, every 𝜔𝑏-continuous is 𝜔𝛽-

continuous function. 

 

Corollary 2 [32] Every 𝜃-continuous function is 𝑞𝑢𝑎𝑠𝑖- 𝜃-continuous. 

 

Theorem 11 [14] function 𝑓 ∶  (𝑋, 𝜁) ⟼  (Υ, ð) is 𝜔-continuous function if and only if 

𝑓−1(𝐿) ∈ 𝜁𝜔, for each 𝐿 ∈ ð. 

 

3.  𝓘-𝛚∗-continuous functions: 
     We introduce a new class of function called ℐ-𝜔∗- continuous functions in ideal 

topological space. Moreover, we investigate the relationships of ℐ-𝜔∗- continuous functions 

and some other classes of functions. We started with the following results we needed for this 

work: 

 

Corollary 3 Let (𝒳, 𝜁, ℐ) be an ideal space such that (𝒳, 𝜁) is locally indiscrete. Then, 

𝜁𝜔∗   = 𝜁ℐ𝜔∗  = 𝜁𝜔. 

Proof 

From Proposition 1 and Proposition 2, we have 𝜁𝜔∗   ⊆ 𝜁ℐ𝜔∗  ⊆ 𝜁𝜔. Now, let ℳ ∈  𝜁𝜔. If ℳ =
∅, then ℳ ∈ 𝜁𝜔∗   . Otherwise, for each 𝓍 ∈ ℳ, there exists an open set ℱ in 𝒳 containing 𝓍 

such that  ℱ\ℳ is countable. Since (𝒳, 𝜁) is a locally indiscrete space, ℱ = 𝑐𝑙ℱ. Hence, 

𝑐𝑙ℱ\ℳ is countable, so ℳ ∈ 𝜁𝜔∗  . Thus,  𝜁𝜔  ⊆  𝜁𝜔∗   ⊆ 𝜁ℐ𝜔∗  ⊆  𝜁𝜔 . Therefore, they are the 

same. 
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Theorem 12 Let  ℳ ⊆ 𝒳. Then, ℳ is ℐ-𝜔∗- open if and only if ℳ = 𝑖𝑛𝑡ℐ𝜔∗(ℳ). 
Proof 

It is clear. 

 

Theorem 13  For any subset ℳ and ℋof an ideal space (𝒳, 𝜁, ℐ) we have: 

1- ℳ ⊆ 𝑐𝑙ℐ𝜔∗(ℳ). 

2- 𝓍 ∈ 𝑐𝑙ℐ𝜔∗(ℳ) if and only if ℳ ∩ 𝐿 ≠ ∅ for all 𝐿 ∈ 𝜁ℐ𝜔∗. 

3- ℳ is ℐ-𝜔∗-closed if and only if 𝑐𝑙ℐ𝜔∗(ℳ) = ℳ. 

4- 𝑐𝑙ℐ𝜔∗(𝒳) = 𝒳 and 𝑐𝑙ℐ𝜔∗(∅) = ∅. 

5- 𝑐𝑙ℐ𝜔∗(𝑐𝑙ℐ𝜔∗(ℳ)) = 𝑐𝑙ℐ𝜔∗(ℳ). 

6- If ℳ ⊆ ℋ, then 𝑐𝑙ℐ𝜔∗(ℳ) ⊆ 𝑐𝑙ℐ𝜔∗(ℋ). 

Proof 

It is clear. 

 

Corollary 4 For any subset ℳ of an ideal space (𝒳, 𝜁, ℐ). The statements are correct: 

1- 𝒳\𝑖𝑛𝑡ℐ𝜔∗(ℳ) = 𝑐𝑙ℐ𝜔∗(𝒳\ℳ). 

2- 𝒳\𝑐𝑙ℐ𝜔∗(ℳ) = 𝑖𝑛𝑡ℐ𝜔∗(𝒳\ℳ). 

3- 𝑖𝑛𝑡ℐ𝜔∗(ℳ) = 𝒳\𝑐𝑙ℐ𝜔∗(𝒳\ℳ). 

4- 𝑐𝑙ℐ𝜔∗(ℳ) = 𝒳\𝑖𝑛𝑡ℐ𝜔∗(𝒳\ℳ). 

Proof 

It is clear. 

 

Definition 5 A function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) is said to be ℐ-𝜔∗- continuous at a point 𝓍 ∈ 𝒳 

if for each open set ℳ in (Υ, ð) containing 𝑓(𝓍) there is 𝐿 ∈ 𝜁ℐ𝜔∗  containing 𝓍 such that 

𝑓(𝐿) ⊆ ℳ. If 𝑓 is ℐ-𝜔∗- continuous at each point of 𝒳, then 𝑓 is said to be ℐ-𝜔∗- continuous 

on 𝒳. 

 

Theorem 14 For a function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð), the following statements are equivalent: 

1- 𝑓 is  ℐ-𝜔∗-continuous; 

2- 𝑓−1(ℳ) is ℐ-𝜔∗-open in 𝒳, for each open set ℳ ⊆ Υ; 

3- 𝑓−1(ℋ) is ℐ-𝜔∗-closed in 𝒳, for each closed set ℋ ⊆ Υ; 

4- 𝑓(𝑐𝑙ℐ𝜔∗(ℳ)) ⊆ 𝑐𝑙(𝑓(ℳ)), for each  ℳ ⊆ 𝒳; 

5- 𝑐𝑙ℐ𝜔∗(𝑓−1(𝒫)) ⊆ 𝑓−1(𝑐𝑙(𝒫)), for each  𝒫 ⊆ Υ; 

6- 𝑓−1(𝑖𝑛𝑡𝒫) ⊆ 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝒫)), for each  𝒫 ⊆ Υ. 

Proof 

 (1) ⇒ (2) Let ℳ be open set in Υ. If 𝑓−1(ℳ) = Ø, then there is nothing to prove. 

Otherwise, for 𝓍 ∈ 𝑓−1(ℳ),we have 𝑓(𝓍) ∈ ℳ. Since 𝑓 is ℐ-𝜔∗- continuous, then there is 

 𝐿𝓍 ∈ 𝜁ℐ𝜔∗  containing 𝓍 such that 𝑓( 𝐿𝓍) ⊆ ℳ. Thus, 𝓍 ∈
𝐿𝓍⊆𝑓−1(ℳ) consequently 𝑓−1(ℳ) = ⋃ {𝓍} ⊆𝓍∈𝑓−1(ℳ) ⋃  𝐿𝓍 ⊆ 𝑓−1(ℳ)𝓍∈𝑓−1(ℳ) . Hence, 

𝑓−1(ℳ ) = ⋃ 𝐿𝓍𝓍∈𝑓−1(ℳ ) , where  𝐿𝓍 ∈ 𝜁ℐ𝜔∗  for each 𝓍. Then 𝑓−1(ℳ) is union of any family 

of ℐ-𝜔∗- open sets. Subsequently by Theorem 1, 𝑓−1(ℳ) ∈ 𝜁ℐ𝜔∗. 

 (2) ⇒ (3) Let ℋ be any closed subset of  Υ. Then, Υ\ℋ is open in Υ. Consequently by (2), 

𝑓−1(Υ\ℋ) = 𝒳\𝑓−1(ℋ) is ℐ-𝜔∗-open in 𝒳. Thus, 𝑓−1(ℋ) is ℐ-𝜔∗-closed in 𝒳. 

(3) ⇒ (4) Let ℳ ⊆ 𝒳. Then, 𝑓(ℳ) ⊆ Υ. Since 𝑐𝑙(𝑓(ℳ)) being a closed set in Υ  so by (3), 

𝑓−1(𝑐𝑙(𝑓(ℳ))) is ℐ-𝜔∗- closed in 𝒳 and  ℳ ⊆ 𝑓−1(𝑐𝑙(𝑓(ℳ))), then 𝑐𝑙ℐ𝜔∗(ℳ) ⊆ 

𝑓−1(𝑐𝑙(𝑓(ℳ))). Hence, 𝑓(𝑐𝑙ℐ𝜔∗(ℳ)) ⊆ 𝑐𝑙(𝑓(ℳ)). 

(4) ⇒ (5) Let 𝒫 ⊆ Υ. Then, 𝑓−1(𝒫) ⊆ 𝒳 and by (4) 𝑓 (𝑐𝑙ℐ𝜔∗(𝑓−1(𝒫))) ⊆ 𝑐𝑙𝑓(𝑓−1(𝒫)). 
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Thus, 𝑓 (𝑐𝑙ℐ𝜔∗(𝑓−1(𝒫))) ⊆ 𝑐𝑙(𝒫). Therefore, 𝑐𝑙ℐ𝜔∗(𝑓−1(𝒫)) ⊆ 𝑓−1(𝑐𝑙(𝒫)). 

(5)⇒ (6) Let 𝒫 ⊆ Υ. Then, Υ\𝒫 ⊆ Υ. Therefore, by (5) 𝑐𝑙ℐ𝜔∗(𝑓−1(Υ\𝒫)) ⊆ 𝑓−1(𝑐𝑙(Υ\𝒫)). 

That is, 𝑐𝑙ℐ𝜔∗(𝒳\𝑓−1(𝒫)) ⊆ 𝑓−1(Υ\𝑖𝑛𝑡(𝒫)). Thus by (1) of Corollary 4 implies that 

𝒳\𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝒫)) ⊆ 𝒳\𝑓−1(𝑖𝑛𝑡(𝒫))). Hence, 𝑓−1(𝑖𝑛𝑡𝒫) ⊆ 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝒫)). 

(6) ⇒ (1) Let 𝐿 be any open subset of Υ. Then, by (5), 𝑓−1(𝑖𝑛𝑡𝐿) ⊆ 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝐿)). This 

implies that 𝑓−1(𝐿) ⊆ 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝐿)) and always 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝐿)) ⊆ 𝑓−1(𝐿). Hence, 

𝑓−1(𝐿) = 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(𝐿)). So by (3) of Theorem 12, 𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. Therefore, 𝑓 is ℐ-𝜔∗-

continuous function. 

 

Proposition 3 Every ℐ-𝜔∗-continuous function is 𝜔-continuous. 

Proof 

It follows directly through Proposition 2,  𝜁ℐ𝜔∗ ⊆  𝜁𝜔. 

 

     The converse of Proposition 3 is not true in general, as illustrated by the example below: 

 

Example 1 Consider the ideal topological spaces (𝑅, 𝜁, ℐ) and  (Υ, ð) where 𝜁 =
{∅, 𝑅, 𝑄}, Υ = {0,1}, ð = {∅, Υ, {1}} and ℐ = {∅}. We define a function 𝑓: (𝑅, 𝜁, ℐ) ⟼ (Υ, ð) 

as: 

𝑓(𝓍) = {
1          𝓍 ∈ 𝑄

⬚
0          𝓍 ∈ 𝐼𝑟𝑟.

 

Then, 𝑓 is an 𝜔-continuous function, but it is not  ℐ-𝜔∗-continuous. 
 

Corollary 5 Every ℐ-𝜔∗-continuous function is 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 𝜔-continuous. 

Proof 

 It arises directly from Proposition 3 and Theorem 7. 

However, the converse of Corollary 5 is not true in general, as shown by the example below: 

 

Example 2 Consider the ideal space (𝑅, 𝜁, ℐ), where 𝜁 = {∅, 𝑅, 𝑄}, ℐ = {∅} and  (Υ, ð), 

where Υ = {1, √2, 2} with  ð = {∅, {1}, {√2}, {1, √2}, Υ}. Define the function 𝑓: (𝑅, 𝜁, ℐ) ⟼

(Υ, ð) by: 

𝑓(𝓍) = {

1                 1 ∈ 𝑄 

⬚

√2             √2 ∈ 𝐼𝑟𝑟.

 

 

Then, 𝑓 is 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 𝜔-continuous function, but it is not ℐ-𝜔∗-continuous. 

 

Proposition 4 Every ℐ-𝜔∗-continuous function is 𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦 𝜔-continuous. 

Proof 

It follows from Corollary 5 and Theorem 8. 

The example below explains that the opposite of Proposition 4 is untrue in general: 

 

Example 3 Let 𝒳 = 𝑅 with 𝜁 = {∅, 𝑅, 𝐼𝑟𝑟} and ℐ = {∅}. Let Υ = 𝑅 with ð = {∅, 𝑅, 𝑄}. Then, 

the identity function 𝑓: (𝒳, 𝜁, 𝐼) ⟼ (Υ, ð) is slightly 𝜔-continuous function but it is not ℐ-𝜔∗-

continuous. 

 

Corollary 6 Every ℐ-𝜔∗-continuous function is an 𝜔𝑏-continuous function. 

Proof 

It follows directly through Proposition 3 and Theorem 9. 
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The following example illustrates that the converse of Corollary 6 is incorrect: 

 

Example 4 In the ideal space (𝑅, 𝜁, ℐ), where 𝜁 = {∅, 𝑅, 𝑄} with ℐ = {∅} and space (Υ, ð), 

where  Υ = {0,1} and ð = {∅, {0}, Υ}. Let 𝑓: (𝑅, 𝜁, ℐ) ⟼ (Υ, ð) be a function defined as: 

 

𝑓(𝑥) = {
0          𝓍 ∈ 𝑄 

⬚
1          𝓍 ∈ 𝐼𝑟𝑟 .

 

Then, 𝑓 is 𝜔𝑏-continuous function, but it is not ℐ-𝜔∗-continuous. 

 

Corollary 7 Every ℐ-𝜔∗-continuous function is an 𝜔𝛽-continuous function. 

Proof 

It follows from Corollary 6 and Theorem 10. 

 

     However, the opposite of Corollary 7 is untrue, as shown by the following example: 

 

Example 5 Let 𝒳 = 𝑅 with the usual ideal topology 𝜁, ℐ = {∅} and  Υ = {0,1} with the  ð =
{∅, Υ, {0}}. The function 𝑓: (𝑋, 𝜁, 𝐼) ⟼ (Υ, ð) is defined as: 

 

𝑓(𝑥) = {
0             𝓍 ∈ 𝑄 

⬚
1              𝓍 ∈ 𝐼𝑟𝑟.

 

 

Then, 𝑓 is 𝜔𝛽-continuous, but it is not ℐ-𝜔∗-continuous. 

 

Corollary 8 Every ℐ-𝜔∗-continuous function is 𝛼- ℐ𝜔-continuous (𝑟𝑒𝑠𝑝.  𝑝𝑟𝑒 - ℐ𝜔-continuous 

and 𝛽- ℐ𝜔-continuous). 

Proof 

 Proposition 3 and Corollary 1 provide the proof. 

 

     The following example shows that the converse of Corollary 8 is untrue in general: 

 

Example 6 1- Let (𝑅, 𝜁, ℐ) and (Υ, ð) be two  ideal spaces where 𝜁 is usual topology, ℐ = 𝐹 

(the ideal of all finite subsets of 𝑅, Υ = 𝑅 and ð = {∅, Υ, 𝑄}. Then, the identity function 

𝑓: (𝑅, 𝜁, ℐ) ⟼ (Υ, ð) is 𝑝𝑟𝑒 - ℐ𝜔-continuous and 𝛽- ℐ𝜔-continuous, but it is not an ℐ-𝜔∗-

continuous function. 

 

2- Consider (𝒳, 𝜁, ℐ) and (Υ, ð), where 𝒳 = 𝑅, 𝜁 = {∅, 𝒳, 𝑄}, ℐ = {∅}, Υ = 𝑅 and ð =
{∅, 𝑅, 𝑄}. Then, the identity function 𝑓(𝑅, 𝜁, ℐ) ⟼ (Υ, ð) is an 𝛼- ℐ𝜔-continuous function but 

it is not ℐ-𝜔∗-continuous. 

 

Corollary 9 Every ℐ-𝜔∗-continuous function is ℐ𝜔-𝑐-continuous. 

Proof 

Proposition 3 and [4, Remark 6.2] provide the proof. 

The converse of Corollary 9 is incorrect as shown by the example below: 

 

Example 7 Consider the usual ideal space (𝑅, 𝜁𝑢, ℐ) and the space (Υ, ð) where ℐ = {∅}, Υ =
𝑅 with ð = {∅, 𝑅, 𝑄}. Then, the identity function 𝑓: (𝑅, 𝜁, ℐ) ⟼ (𝑅, ð) is ℐ𝜔-𝑐-continuous. To 

see this, 𝑄 ∈ ð and 𝑄 are 𝜔-closed. Since every 𝜔-closed is locally ℐ𝜔-closed [4, Remark 

6.2]. Hence, 𝑓 is ℐ𝜔-𝑐-continuous, but it is not ℐ-𝜔∗-continuous function. 
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Example 8 1- The spaces 𝒳 = Υ = 𝑅 with the topologies 𝜁 = ð = {∅, 𝑅, 𝑄} and ℐ = {∅}. 

Then, the identity function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) is continuous, 𝑞𝑢𝑎𝑠𝑖-𝜃-continuous, 𝑏-

continuous, 𝛽-continuous, 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 continuous but it is not ℐ-𝜔∗-continuous function. 

2- Let 𝒳 = {1,2,3,4}, 𝜁 = {∅, 𝒳, {1}, {2}, {1,2}}, ð = {∅, 𝒳, {1,3}, {2,4}} and ℐ = {∅}. Then, 

the identity function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (𝒳, ð) is an ℐ-𝜔∗-continuous function, but it is not 

continuous, 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 continuous, 𝜃-continuous and 𝑞𝑢𝑎𝑠𝑖-𝜃-continuous. 

3- Let (𝒳, 𝜁, ℐ) be ideal space where 𝒳 = {1,2,3} with the topology 𝜁 =
{∅, 𝒳, {1}, {2}, {1,2}},ℐ = {∅} and (Υ, ð) be a space where Υ = {𝓂, 𝓃} with the topology ð =
{∅, Υ, {𝓃}}. The function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) is defined by: 

 

𝑓(𝓍) = {
𝓂            𝓍 ∈ {1,2} 

⬚
𝓃            𝓍 = 3.        

 

Then, clearly 𝑓 is an ℐ-𝜔∗-continuous function, but it is neither 𝑏-continuous nor 𝛽-

continuous. 

4- Consider the identity function 𝑓: (𝑅, 𝜁, ℐ) ⟼ (𝑅, ð), where 𝜁 = {∅, 𝑅}, ℐ = {∅} and ð =
{∅, 𝑅, 𝑄}. Then, 𝑓 is 𝜃-continuous (𝑟𝑒𝑠𝑝.  𝜃𝜔-continuous),but it is not ℐ-𝜔∗-continuous 

function. 

5- Consider the identity function 𝑓: (𝑁, 𝜁, ℐ) ⟼ (𝑁, ð), where 𝜁 = ð = {∅, 𝑁, {2}}. Then, 𝑓 is 

an ℐ-𝜔∗-continuous function but it is not  𝜃𝜔-continuous. Therefore, 𝓍 = 2 and 𝒦 = {2} are 

placed in ð with 𝑓(2) = 2 ∈ 𝒦 and 𝑐𝑙𝜔(𝒦) = {2}. There exists 𝐿 = {2} or 𝐿 = 𝑁 in 𝜁 

containing 𝓍 and 𝑐𝑙𝐿 = 𝑁 if 𝐿 = {2} or 𝐿 = 𝑁 such that 𝑓(𝑐𝑙𝐿) = 𝑁 ⊈ 𝑐𝑙𝜔(𝒦) = {2}. 

Hence, 𝑓 is not  𝜃𝜔-continuous. 

 

Example 9 1- Let (𝒳, 𝜁, ℐ) be ideal space where 𝒳 = {2,3,4} with 𝜁 = {∅, 𝒳, {2}, {3}, {2,3}}, 

ℐ = 𝑃(𝑅) and (Υ, ð) be a space where Υ = {𝓂, 𝓃} with the topology ð = {∅, Υ, {𝓂}}. Then, 

the  function 𝑓: (𝑋, 𝜁, ℐ) ⟼ (Υ, ð) is defined as: 

𝑓(𝑥) = {

𝓂                  𝓍 = {4}          

⬚
𝓃                  𝓍 ∈ {2,3}.        

 

Then, 𝑓 is an ℐ-𝜔∗-continuous function, but it is neither 𝑠𝑒𝑚𝑖-ℐ𝑠-continuous nor 𝑠𝑒𝑚𝑖-ℐ- 

continuous. 

2- Let 𝒳 = Υ = 𝑅 with 𝜁 = ð = {∅, 𝑅, 𝑄} and  ℐ = {∅}. Then, the identity 

function 𝑓: (𝑋, 𝜁, ℐ) ⟼ (Υ, ð) is 𝑠𝑒𝑚𝑖-ℐ𝑠-continuous and 𝑠𝑒𝑚𝑖-ℐ- continuous, but it is not ℐ-

𝜔∗-continuous. 

3- Consider the identity function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð), where 𝒳 = Υ = {1,2,3,4}, 𝜏 =
{∅, 𝒳}, ð = 𝑃(Υ) and ℐ = {∅, {3}}. Then, 𝑓 is an ℐ-𝜔∗-continuous function but it is not ℐ-

continuous since {3} ∈ ð, and 𝑓−1({3}) = {3} is not ℐ-open in (𝒳, 𝜁). 

4- Consider the spaces (𝑅, 𝜁𝑢, ℐ) and (𝑅, ð) where ℐ = 𝐹 (the ideal of all finite subsets of 𝑅) 

and ð = {∅, 𝑅, 𝑄}. Then, the identity function 𝑓: (𝑅, 𝜁𝑢, ℐ)  ⟼ (𝑅, ð) is ℐ-continuous since 

𝑄 ∈ ð and 𝑓−1({𝑄}) = {𝑄}, 𝑄∗ = 𝑅. Implies that 𝑄 ⊆ 𝑖𝑛𝑡(𝑄∗) = 𝑖𝑛𝑡𝑅 = 𝑅. However, 𝑓 is 

not ℐ-𝜔∗-continuous function. 

 

Remark 1 1- From Example 8, we notice that the concept of ℐ-𝜔∗-continuous function with 

each of the classes continuous, 𝑏-continuous, 𝛽-continuous, 𝑓𝑎𝑖𝑛𝑡𝑙𝑦 continuous, 𝜃-

continuous, 𝜃𝜔-continuous and 𝑞𝑢𝑎𝑠𝑖-𝜃-continuous are independent. 

2- From Example 9, we note that the concepts of ℐ-𝜔∗-continuous function with each of the 

classes 𝑠𝑒𝑚𝑖-ℐ𝑠-continuous, 𝑠𝑒𝑚𝑖-ℐ- continuous and ℐ-continuous are independent. 
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    From Proposition 3, Corollary 5, Proposition 4, Corollary 6, Corollary 8 and Corollary 9 

we have the Diagram below: 

 

 
                       𝜔𝑏-continuous                                                                                       ℐ- ω∗-continuous 

 

     ω-continuous 

 

 

                        𝛼-ℐω- continuous                       𝑓𝑎𝑖𝑛𝑡𝑙𝑦- ω-continuous               ℐω-𝑐-continuous 

 

 

                     𝑝𝑟𝑒-ℐω-continuous                   𝑠𝑙𝑖𝑔ℎ𝑡𝑙𝑦 - ω-continuous 

 

                        𝛽-ℐω-continuous 

 

Diagram-1 

 

Proposition 5 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be an ℐ-𝜔∗-continuous function. If ℳ is clopen 

subset of 𝒳, then 𝑓ℳ: (ℳ, 𝜁ℳ , ℐℳ) → (Υ, ð) is ℐ-𝜔∗-continuous. 

Proof 

Let 𝐿 be any open subset of Υ. Since 𝑓 is an ℐ-𝜔∗-continuous function so by Theorem 14, 

𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. Since ℳ is clopen subset in 𝒳 by Theorem 2, (𝑓ℳ)−1(𝐿) = 𝑓−1(𝐿) ∩ ℳ is 

an ℐ-𝜔∗-open subspace of ℳ. This shows that 𝑓ℳ: ℳ → Υ is ℐ-𝜔∗-continuous. 

 

Proposition 6 Let 𝑓: (𝑋, 𝜁, ℐ) ⟼ (Υ, ð) be a function and let  {ℳ⋋ : ⋋∈ ∆} be a clopen cover 

of  𝒳. If the restriction function 𝑓ℳ: (ℳ⋋, 𝜁ℳ⋋
, ℐℳ⋋

) → (Υ, ð) is ℐ-𝜔∗-continuous, for any ⋋∈

∆, then 𝑓 is ℐ-𝜔∗-continuous. 

Proof 

Let 𝑓ℳ⋋
: (ℳ⋋, 𝜁ℳ⋋

, ℐℳ⋋
) ⟼ (Υ, ð) be an ℐ-𝜔∗-continuous function for each ⋋∈ ∆ and let 𝐿 

be any open subset of  Υ. Consequently by Theorem 14, (𝑓ℳ⋋
)−1(𝐿) is an ℐ-𝜔∗-open set in 

ℳ⋋ for each⋋∈ ∆. However, (𝑓ℳ⋋
)−1(𝐿) = 𝑓−1(𝐿) ∩ ℳ⋋ is an ℐ-𝜔∗-open set in ℳ⋋ for 

each ⋋∈ ∆. ℳ⋋ is clopen for each ⋋∈ ∆. Then by Theorem 2, 𝑓−1(𝐿) ∩ ℳ⋋ is ℐ-𝜔∗-open in 

𝒳 ∀ ⋋∈ ∆. Therefore, 𝑓−1(𝐿) = ⋃ (𝑓−1(𝐿) ∩  ℳ⋋)⋋∈∆  is an ℐ-𝜔∗-open set in (𝒳, 𝜁, ℐ). 

Therefore, 𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. Hence by Theorem 14, 𝑓 is an ℐ-𝜔∗-continuous function. 

 

Corollary 10 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be function and let  {ℳ⋋ : ⋋∈ ∆} be clopen cover of 

 𝒳. If the restriction function 𝑓ℳ⋋
: (ℳ⋋, 𝜁ℳ⋋

, ℐℳ⋋
) ⟼ (Υ, ð) is an ℐ-𝜔∗-continuous function 

for each ⋋∈ ∆, then 𝑓 is 𝜔-continuous. 

Proof 

It directly arises from Proposition 6 and Proposition 3. 

 

Corollary 11 Let (𝒳, 𝜁, ℐ) be an 𝑅ℐ-space. Then, a function 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) is ℐ-𝜔∗-

continuous if and only if it is 𝜔-continuous. 

Proof 

Theorem 3 and Proposition 3 provide the proof. 
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Corollary 12 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a function and (𝒳, 𝜁) be  locally indiscrete space. 

Then, the following properties are equivalent: 

1- 𝑓 is ℐ-𝜔∗-continuous; 

2- 𝑓 is 𝜔-continuous. 

Proof 

Proof 

(1) ⇒ (2) It arises from Proposition 3. 

(2) ⇒ (1) It arises from Corollary 3. 

 

Proposition 7 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be an ℐ-𝜔∗-continuous function and 𝒳 be an 𝜔-

space. Then, 𝑓 is continuous. 

Proof 

 It follows Theorem 4. 

 

Theorem 15 Let (𝒳, 𝜁) be a regular space and 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be function. Then, 

1- If 𝑓 is continuous, then it is ℐ- 𝜔∗-continuous. 

2-  𝑓 is ℐ- 𝜔∗-continuous if and only if it is 𝜔-continuous. 

Proof 

 1-  Let 𝐿 be any open set in Υ. Since 𝑓 is a continuous function, then 𝑓−1(𝐿) ∈  𝜁. However, 

𝒳 is a regular space then by Theorem 6, 𝑓−1(𝐿) ∈ 𝜁𝜔∗. So by Proposition 1, 𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. 

Therefore, by Theorem 14, 𝑓 is ℐ- 𝜔∗-continuous. 

2- Let 𝐿 be any open set in Υ and let 𝑓 be ℐ- 𝜔∗-continuous. As a consequently of Theorem 

14, 𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. According to Proposition 2, 𝑓−1(𝐿) ∈ 𝜁𝜔. Hence by Theorem 11, 𝑓 is 𝜔-

continuous. 

Conversely, let 𝐿 be any open subset of Υ and 𝑓 be an 𝜔-continuous function. Then, 𝑓−1(𝐿) ∈
𝜁𝜔. Since 𝒳 is regular space according to Theorem 6, 𝑓−1(𝐿) ∈ 𝜁𝜔∗. Since, every 𝜔∗-open set 

is ℐ- 𝜔∗-open so 𝑓−1(𝐿) ∈ 𝜁ℐ𝜔∗. Therefore by Theorem 14, 𝑓 is ℐ- 𝜔∗-continuous. 

 

Proposition 8 Let (𝒳, 𝜁) be a regular space and 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a 𝑞𝑢𝑎𝑠𝑖 - 𝜃 – 

continuous function. Then, 𝑓 is ℐ-𝜔∗-continuous (𝑟𝑒𝑠𝑝.  𝜔-continuous). 

Proof 

 Let ℋ be any open set in Υ. Since 𝒳 is a regular space, Theorem 5 implies that ℋ is a 𝜃-

open set in Υ. However, 𝑓 is a 𝑞𝑢𝑎𝑠𝑖 - 𝜃 – continuous function, so 𝑓−1(ℋ) is a 𝜃-open set in 

𝒳. Hence by Proposition 2, 𝑓−1(ℋ) ∈ 𝜁ℐ𝜔∗  (𝑟𝑒𝑠𝑝. 𝑓−1(ℋ) ∈ 𝜁𝜔). Thus, 𝑓 is ℐ-𝜔∗-

continuous (𝑟𝑒𝑠𝑝. 𝜔-continuous). 

 

Corollary 13 Let (𝒳, 𝜁) be a regular space and 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a 𝜃-continuous 

function. Then, 𝑓 is ℐ-𝜔∗-continuous  (𝑟𝑒𝑠𝑝. 𝜔-continuous). 

Proof 

 It arises from Corollary 2 and Proposition 8. 

 

Theorem 16 Let 𝑓: 𝒳 ⟼ Υ be an ℐ-𝜔∗-continuous function and Υ be a subspace of 𝒵. Then, 

𝑓: 𝒳 → 𝒵 is ℐ-𝜔∗-continuous. 

Proof 

 Let 𝐿 be any open set in 𝒵. Then, 𝐿 ∩ Υ is open in Υ. Since 𝑓 being ℐ-𝜔∗-continuous so by 

Theorem 14, 𝑓−1(𝐿 ∩ Υ) ∈ 𝜁ℐ𝜔∗. However, 𝑓(𝓍) ∈ Υ for each 𝓍 ∈ 𝒳. Therefore, 𝑓−1(𝐿) =
𝑓−1(𝐿 ∩ Υ) ∈ 𝜁ℐ𝜔∗. Hence by Theorem 14, 𝑓: 𝒳 → 𝒵 is ℐ-𝜔∗-continuous. 

 

     The next example shows that the composition of two ℐ-𝜔∗-continuous functions are not 
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necessary to be ℐ-𝜔∗-continuous: 

 

Example 10 Let 𝒳 = 𝑅 with topology 𝜁 = {∅, 𝑅, 𝐼𝑟𝑟} and ℐ = {∅}. Υ = {1,2} with the 

topology ð = {∅, Υ, {1}} and the ideal 𝒥 = {∅}. Let 𝒵 = {𝑎, 𝑏} with 𝒫 = {∅, 𝒵, {𝑎}}. Let 

𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be the function defined by: 

 

𝑓(𝓍) = {
1            𝓍 ∈ 𝐼𝑟𝑟

⬚
2             𝓍 ∈ 𝑄

 

 

and Φ: (Υ, ð, 𝒥) → (𝒵, 𝒫) be the function defined by: 

 

Φ(𝓍) = {
𝑎            𝓍 = 2

⬚
𝑏             𝓍 = 1.

 

Therefore, 

(Φ𝘰𝑓)(𝓍) = {
𝑏              𝓍 ∈ 𝐼𝑟𝑟

⬚
𝑎             𝓍 ∈ 𝑄

 

 

Then, 𝑓 is ℐ-𝜔∗-continuous, and Φ is ℐ-𝜔∗-continuous. However, Φ𝘰𝑓 is not ℐ-𝜔∗-continuous 

since (Φ𝘰𝑓)−1({𝑎}) = 𝑄 which is uncountable. 

 

Theorem 17 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be ℐ-𝜔∗-continuous and Φ: (𝒳, Υ, ð) ⟼ (𝒵, 𝒫) be 

continuous. Then, Φ𝘰𝑓: (𝒳, 𝜁, ℐ) ⟼ (𝒵, 𝒫) is ℐ-𝜔∗-continuous. 

Proof 

Let ℳ be any open subset of 𝒵. Since Φ being continuous, then Φ−1(ℳ) ∈ ð. Since 𝑓 is ℐ-

𝜔∗-continuous, then by Theorem 14, (Φ𝘰𝑓)−1(ℳ) = 𝑓−1(Φ−1(ℳ)) ∈ 𝜁ℐ𝜔∗. As a 

consequence of Theorem 14, Φ𝘰𝑓 is ℐ-𝜔∗-continuous. 

 

Theorem 18 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be  ℐ-𝜔∗-continuous, Φ: (Υ, ð) ⟼ (𝒵, 𝜌) be 𝜔-

continuous  and (Υ, ð) an 𝜔-space. Then, Φ𝘰𝑓: 𝒳 ⟼ 𝒵 is ℐ-𝜔∗-continuous. 

Proof 

 Let ℋ be any open subset of 𝒵. Since Φ is an 𝜔-continuous function, then Φ−1(ℋ) ∈ ð𝜔. 

Since Υ is 𝜔-space, Φ−1(ℋ) is open in Υ. Since 𝑓 is ℐ-𝜔∗-continuous subsequently by 

Theorem 14, (Φ𝘰𝑓)−1(ℋ) = 𝑓−1(Φ−1(ℋ)) ∈ 𝜁ℐ𝜔∗. According to Theorem 14, Φ𝘰𝑓 is ℐ-𝜔∗-

continuous. 

 

Corollary 14 If 𝒳 = ℳ ∪ ℋ, where ℳ and ℋ are clopen sets and 𝑓: 𝒳 ⟼ Υ is a function in 

which both 𝑓ℳ: ℳ ⟼ Υ and 𝑓ℋ: ℋ ⟼ Υ are ℐ-𝜔∗-continuous, then 𝑓 is ℐ-𝜔∗-continuous. 

Proof 

It follows Proposition 6. 

 

Theorem 19 Let 𝑓, Φ: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be ℐ-𝜔∗-continuous functions and Υ be a Hausdorff 

space. Then, the set ℋ = {𝓍 ∈ 𝑋: 𝑓(𝓍) = Φ(𝓍)} is ℐ-𝜔∗-closed in 𝒳. 

Proof 

Suppose that 𝓍 ∉ ℋ. Then, 𝑓(𝓍) ≠ Φ(𝓍). Since Υ is Hausdorff, there exist open sets 𝐿1 and 

𝐿2 of Υ such that 𝑓(𝓍) ∈ 𝐿1, Φ(𝓍) ∈ 𝐿2 and 𝐿1 ∩ 𝐿2 = ∅. Since 𝑓 and Φ are ℐ-𝜔∗-

continuous, then there exist ℐ-𝜔∗-open sets ℱ1 and ℱ2 in 𝒳 containing 𝓍 so that 𝑓(ℱ1) ⊆  ℱ1 

and Φ(ℱ2) ⊆  𝐿2. The set ℳ = ℱ1 ∩ ℱ2 ∈ 𝜁ℐ𝜔∗  contains 𝓍 where ℳ ∩ ℋ = ∅. Therefore by 
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Theorem 13, we obtain that 𝓍 ∉ 𝑐𝑙ℐ𝜔∗(ℋ). This indicated that ℋ is ℐ-𝜔∗-closed in 𝒳. 

 

Theorem 20 Let 𝑓: 𝒳 ⟼ Υ be a function and ℬ be any basis of Υ. Then, 𝑓 is ℐ-𝜔∗-

continuous if and only if for each ℬ ∈ 𝛽, 𝑓−1(ℬ) ∈ 𝜁ℐ𝜔∗. 

Proof 

Let 𝑓 be ℐ- 𝜔∗-continuous. Since each ℬ ∈ 𝛽 is open subset of Υ and 𝑓 is ℐ-𝜔∗-continuous 

consequently by Theorem 14, 𝑓−1(ℬ) ∈ 𝜁ℐ𝜔∗. 

Conversely, let for each ℬ ∈ 𝛽, 𝑓−1(ℬ) ∈ 𝜁ℐ𝜔∗. Let ℳ be any open set in Υ. Then, ℳ =∪
ℬ𝑖, 𝑖 ∈ ∆, where ℬ is a member of 𝛽 and ∆ is a suitable index set. It follows that 𝑓−1(ℳ) =
{𝑓−1(∪ ℬ𝑖), 𝑖 ∈ ∆} = {∪ (𝑓−1ℬ𝑖): 𝑖 ∈ ∆}. However, 𝑓−1(ℬ𝑖) ∈ 𝜁ℐ𝜔∗ for each 𝑖 ∈ ∆. 

Therefore, 𝑓−1(ℳ) is the union of a family of ℐ-𝜔∗-open subsets of 𝒳. Hence, 𝑓−1(ℳ) ∈
𝜁ℐ𝜔∗. Accordingly Theorem 14, 𝑓 is ℐ-𝜔∗-continuous. 

 

Theorem 21 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a function and Φ: (𝒳, 𝜁, 𝒥) → (𝒳 × Υ, 𝜁 × ð) the 

graph function of 𝑓, defined by Φ(𝓍) = (𝓍, 𝑓(𝓍)) for every 𝓍 ∈ 𝒳. If Φ is ℐ-𝜔∗-continuous, 

then 𝑓 is ℐ-𝜔∗-continuous. 

Proof 

 Let ℳ  be an open set in Υ. Then, 𝒳 × ℳ is an open set in 𝒳 × Υ. Since Φ is ℐ-𝜔∗-

continuous, subsequently by Theorem 14, Φ−1(𝒳 × ℳ ∈ 𝜁ℐ𝜔∗. However, 𝑓−1(ℳ) =
Φ−1(𝒳 × ℳ). Hence, 𝑓 is ℐ-𝜔∗-continuous. 

 

Theorem 22 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a function. Then, 𝒳\𝜔∗
ℐ∁(𝑓) = 

{𝐵ℐ𝜔∗(𝑓−1(ℳ): ℳ ∈ ð, 𝑓(𝓍) ∈ ℳ, 𝓍 ∈ 𝒳} at which  𝜔∗
ℐ∁(𝑓) means the set of all points 

make 𝑓 to be ℐ-𝜔∗-continuous. 

Proof 

 Let 𝓍 ∈ 𝒳\𝜔∗
ℐ∁(𝑓). Then, ∃ ℳ ∈ ð containing 𝑓(𝓍), for each 𝓍 ∈ ℋ ∈ 𝜁ℐ𝜔∗ such that 

𝑓(ℋ) ⊈ ℳ. Thus, ℋ ∩ (𝑋\𝑓−1(ℳ)) ≠ ∅ for any ℐ-𝜔∗-open sets ℳ containing 𝓍. As a 

consequence of Theorem 13, 𝓍 ∈ 𝑐𝑙ℐ𝜔∗(𝒳\𝑓−1(ℳ)). Therefore, 𝓍 ∈ (𝑓−1(ℳ) ∩

𝑐𝑙ℐ𝜔∗(𝒳\𝑓−1(ℳ))) ⊆  𝐵ℐ𝜔∗(𝑓−1(ℳ)). Hence, 𝒳\𝜔∗
ℐ∁(𝑓) ⊆ ∪ {𝐵ℐ𝜔∗(𝑓−1(ℳ): ℳ ∈

𝜎, 𝑓(𝓍) ∈ ℳ, 𝓍 ∈ 𝒳}. 

Conversely, let 𝓍 ∉ 𝒳\𝜔∗
ℐ∁(𝑓). Then, for each ℳ ∈ ð containing 𝑓(𝓍), 𝑓−1(ℳ) ∈  𝜁ℐ𝜔∗ 

containing 𝓍 thus, for every ℳ ∈ ð containing 𝑓(𝓍), 𝑥 ∈ 𝑖𝑛𝑡ℐ𝜔∗(𝑓−1(ℳ)) and hence 𝓍 ∉

𝐵ℐ𝜔∗(𝑓−1(ℳ)). Therefore, ∪ {𝐵ℐ𝜔∗(𝑓−1(ℳ): ℳ ∈ ð, 𝑓(𝓍) ∈ ℳ, 𝓍 ∈ 𝒳} ⊆  𝒳\𝜔∗
ℐ∁(𝑓). 

 

Theorem 23 Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be a function from locally indiscrete (𝒳, 𝜁) to locally 

indiscrete (Υ, ð). Then the following are equivalent: 

1-𝑓  is ℐ-𝜔∗-continuous; 

2- 𝑓 is 𝜔-continuous; 

 

3- For each 𝓍 ∈ 𝒳 and each open set ℱ in Υ containing 𝑓(𝓍), there is  ℳ ∈ 𝜁𝜔  contains 𝓍 

such that 𝑓(ℳ) ⊆ 𝑖𝑛𝑡𝜎𝑐𝑙𝜎(ℱ); 

4- For each 𝓍 ∈ 𝒳 and each open set ℱ in Υ containing 𝑓(𝓍), there is  ℳ ∈ 𝜁𝜔  contains 𝓍 

such that 𝑓(ℳ) ⊆ 𝑖𝑛𝑡𝜔𝜎
(𝑐𝑙𝜎(ℱ)); 

5- For each 𝓍 ∈ 𝒳 and each open set ℱ in Υ containing 𝑓(𝓍), there is  ℳ ∈ 𝜁𝜔  contains 𝓍 

such that 𝑓(ℳ) ⊆ 𝑐𝑙𝜎(ℱ). 

 

Proof 

 It arises from the definitions and Corollary 3. 
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Proposition 9 The open image of ℐ-𝜔∗-open set in locally indiscrete space to locally 

indiscrete space is ℐ-𝜔∗-open. 

Proof 

Let 𝑓: (𝒳, 𝜁, ℐ) ⟼ (Υ, ð) be an open function where (𝒳, 𝜁), (Υ, ð) are locally indiscrete 

spaces and let ℋ ∈  𝜁ℐ𝜔∗. Let 𝑦 ∈ 𝑓(ℋ). Then, there exists 𝓍 ∈ ℋ such that 𝑦 = 𝑓(𝓍) is 

satisfied. We choose 𝓍 ∈ ℱ ∈ 𝜁 at which 𝑐𝑙∗ℱ\ℋ = 𝐶 is countable; because 𝒳 is locally 

indiscrete subsequently by Corollary 3, 𝑐𝑙∗ℱ\ℋ = ℱ\ℋ = 𝐶 is countable. Since 𝑓 is open, 

then 𝑓(ℱ) ∈ ð such that 𝑓(𝓍) ∈ 𝑓(ℱ) and 𝑓(ℱ)\𝑓(ℋ) ⊆ 𝑓(ℱ\ℋ) = 𝑓(𝐶) are countable. 

Therefore, 𝑓(ℋ) is 𝜔-open, but Υ is locally indiscrete according to Corollary 3, 𝑓(ℋ)  ∈
 ð𝐽𝜔∗. 

 

4. 𝓘-𝝎∗-open function: 

     In this section, we present a new class of functions called ℐ-𝜔∗-open functions that are 

defined by the notion ℐ-𝜔∗-open in ideal topological space.  

 

Definition 6 A function 𝑓: (𝒳, 𝜁) ⟼ (Υ, ð, ℐ) is called ℐ-𝜔∗-open (𝑟𝑒𝑠𝑝.  𝜔𝛽-open [5])  , if 

𝑓(ℋ) is ℐ-𝜔∗-open (𝑟𝑒𝑠𝑝.  𝜔𝛽-open)  in Υ, for each open set ℋ in 𝒳. 

 

Proposition 10 Every ℐ-𝜔∗-open  is 𝜔𝛽-open function. 

Proof 

It arises from Proposition 2 and every ω-open set is ωβ-open  sets see [5]. 

 

     The example below demonstrated that the converse of Proposition 10, does not hold: 

 

Example 11 Consider the space (𝒳, 𝜁) where 𝒳 = {0,1} , 𝜁 = {∅, 𝒳, {0}} and the usual ideal 

space (𝑅, 𝜁u, ℐ) where ℐ = {∅}. The function 𝑓: (𝒳, 𝜁) ⟼ (𝑅, 𝜁u, ℐ)  defined by: 

 

𝑓(𝓍) = {
0            𝓍 ∈ Q

⬚
1         𝓍 ∈ Irr.

 

  

Then 𝑓 is 𝜔𝛽-open but it is not ℐ-𝜔∗-open. 

 

     The conception of ℐ-𝜔∗-open function is independent with the class ℐ-𝜔∗-continuous 

function the following examples show that: 

 

Example 12 Let 𝑓: (𝑅, 𝜁, ℐ) ⟼ (Υ, ð, 𝒦) be function, where (𝑅, 𝜁, ℐ) and (Υ, ð, 𝒦)  are ideal 

spaces with ζ = ð = {∅, 𝑅, 𝑄}, ℐ = P(𝑅) and 𝒦 = {∅}. Then, identity function 𝑓 is ℐ-𝜔∗-

continuous  but it is not ℐ-𝜔∗-open. 

 

Example 13 Let the ideal spaces (𝑅, 𝜁, ℐ), (𝑅, ð, 𝒦), where 𝜁 = {∅, 𝑅, 𝑄}, ℐ = {∅},ð =
{∅, 𝑅, 𝑄}, and 𝒦 = P(R). Then, the identity function 𝑓: (𝑅, 𝜁, 𝐼) ⟼(𝑅, ð, 𝒦)  is ℐ-𝜔∗-open but 

it is not  ℐ-𝜔∗-continuous. 

 

Theorem 24 Let 𝑓: (𝒳, 𝜁) ⟼ (Υ, ð, ℐ) be a function. Then the following are equivalent: 

1- 𝑓 is an  ℐ-𝜔∗-open function ; 
 

2- For each 𝒜 ⊆ 𝒳, 𝑓(𝑖𝑛𝑡 𝒜) ⊆ 𝑖𝑛𝑡ℐω∗(𝑓(𝒜)) ; 

3- For each 𝓍 ∈ 𝒳 and each neighbourhood 𝒰 of 𝓍 in 𝒳, there exists an ℐ-𝜔∗-open set 𝒱 of 

𝑓(𝓍) in Υ such that 𝒱 ⊆ 𝑓(𝒰). 
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Proof  
(1) ⇒ (2) Suppose that 𝑓 is an ℐ-𝜔∗-open function , and let 𝒜 be an arbitrary subset of 𝒳. 

Therefore, int𝒜 is open subset of 𝒳.Since 𝑓 is ℐ-𝜔∗-open, then 𝑓(𝑖𝑛𝑡𝒜) is ℐ-𝜔∗-open subset 

of Υ. Since 𝑖𝑛𝑡𝒜 ⊆ 𝒜, so 𝑓(𝑖𝑛𝑡𝒜) ⊆ 𝑓(𝒜) but  𝑖𝑛𝑡ℐω∗(𝑓(𝒜)) is the largest ℐ-𝜔∗-open  set 

contained in 𝑓(𝒜). That is,  𝑓(𝑖𝑛𝑡𝒜) ⊆  𝑖𝑛𝑡ℐω∗(𝑓(𝒜)). 

(2) ⇒ (3) We suppose that (2) is hold and let 𝓍 ∈ 𝒳  and 𝒰 be an arbitrary neighbourhood of 

𝓍 in 𝒳. Implies that, there exists an open set 𝒪 in 𝒳 such that 𝓍 ∈ 𝒪 ⊆ 𝒰. Since 𝒪 = int𝒪, 

subsequently by  assumption, 𝑓(𝒪) = 𝑓(𝑖𝑛𝑡𝒪)  ⊆  𝑖𝑛𝑡ℐω∗(𝑓(𝒪)).  Thus, 𝑓(𝒪) ⊆
𝑖𝑛𝑡ℐω∗(𝑓(𝒪)). Then, 𝑓(𝒪) is ℐ-𝜔∗-open  in Υ. Therefore, 𝑓(𝓍) ∈ 𝑓(𝒪) ⊆ 𝑓(𝒰), hence 𝒱 =
𝑓(𝒰) is the requisite  ℐ-𝜔∗-neighbourhood of 𝑓(𝓍). 
(3) ⇒ (1) Let (3) be hold. To show 𝑓 is an ℐ-𝜔∗-open function. let 𝒰 be any open subset of 

𝒳. Consequently, by hypothesis for each 𝓍 ∈ 𝒰, there exists an ℐ-𝜔∗-neighbourhood 𝒱𝑓(𝓍) of 

𝑓(𝓍) in Υ such that 𝒱𝑓(𝓍)  ⊆ 𝑓(𝒰). Now, since  𝒱𝑓(𝓍)  is an ℐ-𝜔∗-neighbourhood of 𝑓(𝓍), 

then there exists an ℐ-𝜔∗-open set  𝒜𝑓(𝓍) in Υ such that 𝑓(𝓍) ⊆ 𝒜𝑓(𝓍) ⊆  𝒱𝑓(𝓍)  ⊆ 𝑓(𝒰). 

So, 𝑓(𝒰) = ⋃ 𝒜𝑓(𝓍)𝑓(𝓍) ∈𝑓(𝒰) . Because of ⋃ 𝒜𝑓(𝓍)𝑓(𝓍) ∈f(𝒰)  is  ℐ-𝜔∗-open, then 𝑓(𝒰) is  ℐ-

𝜔∗-open  set in Υ. Hence, 𝑓is ℐ-𝜔∗-open. 

 

Theorem 25 A function 𝑓: (𝒳, 𝜁) ⟼ (Υ, ð, ℐ) is ℐ-𝜔∗-open if and only if for every ℬ ⊆ Υ, 

𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝑐𝑙𝑓−1(ℬ). 

 

Proof 

Let ℬ ⊆ Υ. To show 𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝑐𝑙𝑓−1(ℬ)). Let ∈ 𝑓−1(𝑐𝑙ℐω∗(ℬ)). Then 𝑓(𝓍) ∈

𝑐𝑙ℐω∗(ℬ). Assume ℋ be any open subset of 𝒳 such that 𝓍 ∈ ℋ so 𝑓(𝓍) ∈ 𝑓(ℋ). Since 𝑓 is 

an ℐ-𝜔∗-open  function, then 𝑓(ℋ) is an ℐ-𝜔∗-open subset of Υ. According to Theorem 13, 

𝑓(ℋ) ∩ ℬ ≠ Ø. This indicates that, ℋ ∩  𝑓−1(ℬ) ≠ Ø. Hence, 𝓍 ∈  𝑐𝑙 𝑓−1(ℬ). Therefore, 

𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝑐𝑙 𝑓−1(ℬ). 

Conversely, let, 𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝑐𝑙𝑓−1(ℬ) for each ℬ ⊆ Υ. To show 𝑓 is an  ℐ-𝜔∗-open 

function. Let 𝒜  be any open subset of 𝒳. Then, ℬ = Υ\𝑓(𝒜) ⊆ Υ. Subsequently by 

assumption, 𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝑐𝑙𝑓−1(ℬ), then 𝒜 ∩ 𝑓−1(𝑐𝑙ℐω∗(ℬ)) ⊆ 𝒜 ∩ 𝑐𝑙𝑓−1(ℬ). Since, 

𝒜 ∩ 𝑓(ℬ) = ∅, then 𝒜 ∩ cl𝑓−1(ℬ) = ∅. Therefore, 𝒜 ∩ 𝑓−1(𝑐𝑙ℐω∗(ℬ)) = ∅. Implies that, 

𝑓(𝒜) ∩ 𝑐𝑙ℐω∗(ℬ) = ∅. Hence, 𝑐𝑙ℐω∗(ℬ) ⊆ Υ\𝑓(𝒜) = ℬ. This means that ℬ is ℐ-ω∗-closed, 

so Υ\ℬ = 𝑓(𝒜) is ℐ-𝜔∗-open in Υ. Thus, 𝑓 is an ℐ-𝜔∗-open function. 

 

Theorem 26 [14] Let  Υ be a subset of space (𝒳, 𝜁, ℐ). Then, (𝜁ℐω∗)Υ ⊆ ( 𝜁Υ)ℐω∗. 

 

Theorem 27 Let 𝑓: (𝒳, 𝜁) ⟼ (Υ, ð, ℐ) be a bijective ℐ-𝜔∗-open function. Then 

𝑓𝑓−1(𝒜): (𝑓−1(𝒜), τ𝑓−1(𝒜)) ⟼ (𝒜, ð𝒜 , ℐ𝒜) is ℐ-𝜔∗-open, for each 𝒜 ⊆ Υ.  

 

Proof 

Let 𝒰1be an  open subset of 𝑓−1(𝒜). Then, there exists an open set 𝒰 in 𝒳 such that  𝒰1 =

𝒰 ∩ 𝑓−1(𝒜). Since 𝑓 is bijective, then (𝑓𝑓−1(𝒜))(𝒰1) = 𝑓(𝒰 ∩ 𝑓−1(𝒜)) = 𝑓(𝒰) ∩ 𝒜. 

Since 𝑓 is an ℐ-𝜔∗-open function, implies 𝑓(𝒰) is ℐ-𝜔∗-open  in Υ. Then 𝑓(𝒰) ∩ 𝒜 is  ℐ-𝜔∗-

open in  (ðℐω∗)𝒜  so by Theorem 26, we obtain  𝑓(𝒰) ∩ 𝒜  is  ℐ-𝜔∗-open in (𝒜, ð𝒜 , ℐ𝒜).  
Accordingly, (𝑓𝑓−1(𝒜))(𝒰1) is  ℐ-𝜔∗-open   in 𝒜. Thus,  𝑓𝑓−1(𝒜) is ℐ-𝜔∗-open. 

5. Conclusions: 

     The continuity of functions is one of the crucial and fundamental concepts that many 

authors have studied in the theory of classical point set topology and other branches of 
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mathematics. In this study, we introduce the  𝓘-𝝎∗-continuous function, a new class of 

continuous functions in ideal topological spaces. Additionally, this function is stronger than 

each of the class (𝝎-continuous, 𝝎𝒃-continous, 𝜶-𝓘𝝎-continuous, 𝒑𝒓𝒆-𝓘𝝎-continuous,   𝜷-

𝓘𝝎-continuous, 𝒇𝒂𝒊𝒏𝒕𝒍𝒚- 𝝎-continuous, 𝒔𝒍𝒊𝒈𝒉𝒕𝒍𝒚 - 𝝎-continuous,  𝓘𝝎-𝒄-continuous). 

Furthermore, relationships between these classes and other relevant classes are investigated, 

and some characterizations of this new class of functions are studied. Finally, we introduce a 

new class of functions via the notion 𝓘-𝝎∗-open sets called 𝓘-𝝎∗-open functions are stronger 

than 𝝎𝜷-open with some results given. In future research, we will define topological 

structures, including separation axioms, compactness, and connectedness, for practical 

application via 𝓘-𝝎∗-open sets. 
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