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Abstract:  

In this article we provide the concept of -generalized Ʌ-I-closed sets namely g-(Ʌ-I)-

closed sets as a generalization of Ʌ-I-closed sets using λ-open sets. Also we established its 

some basic characteristics. We discuss the correlation of Ʌ-I-closed sets with existing 

known closed sets. Moreover, we establish the concept of g-(Ʌ-I)-continuous and g-(Ʌ-

I)-irresolute functions in ITS and discuss its some characterizations and relation with 

some other known functions in this space. 
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                                    1. Introduction and Preliminaries 

If a subset I of P(X) meets the criteria called heredity and finite addictivity, then it is 

referred to as an ideal[2]. The space (X, , I) is the ideal topological space or ITS in short. 

[7] Kuratowski and vaidyananthaswamy,[12] Ganster et.al., [5] D. Jonokovi et.al., [6] M. 

Navaneethakrishnan et.al., [10] etc., further studied the space and established various 

mailto:saranyarajan1597@gmail.com
mailto:periyasamyvpp@gmail.com


Journal of Computational Analysis and Applications                                                               VOL. 33, NO. 7, 2024 

                                                                                                                     10.48047/jocaaa.2024.33.07.38 

                                                                                   2289                                         M Saranya et al 2288-2304 

fundamental characterizations and topological properties. Levine N [8] introduced and 

investigated the notion generalization in Topological space or shortly TS for comfort. Maki 

[9] carried on Levine and Dunhan work in 1986. A set S is the Ʌ-set if Ʌ(S) = S, where 

Ʌ(S) = {M \ M (x) and S  M}. A.F.G.Arenas et.al., [1] established -closed sets. A 

set S is called -closed set if S = O  C where O is a Ʌ-set and C is a closed set. The 

generalized -closed sets were later established and investigated by M. Caldas et.al, [4]. 

Establishing the idea of a new generalization in the same space is the aim of this paper. 

Definition 1.1. Let (X, ) be a TS and S  X. Then S is called a  

(i)-closed set [1] if S = C  D where C is Ʌ-set and D is closed set. 

(ii) Ʌg-closed[4] (resp. Ʌ-g-closed[4], gɅ-closed[4]) if 𝑐𝑙(S)  M whenever S  M and M 

is -open (resp. M is open) in (X, ). 

(iii) g-closed set [8] if cl(S)  M whenever S  M and M(x) where (x) ={M / M   

and x  M}        

(iv) Ig-closed set[13]if 𝑆∗ ⊆ M whenever S ⊆ M and M (x). 

(v) locally closed[5]if S = M  H, where M is open and H is closed.   

(vi) sg-closed[14] if scl(S)  M, whenever S  M and M is semiopen in X. 

(vii) gs-closed [15] if scl(S), whenever S  M and M (x). 

(vii)𝛼g-closed [16] if 𝛼cl(S)  M, whenever S  M and M (x). 

(ix) g𝛼-closed set[17] if if 𝛼cl(S)  M, whenever S  M and M (X). 

(x) 𝑔̂-closed set[18] if cl(S)  M whenever S  M and M  SO(X). 
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(xi)𝛿𝑔̂-closed set[19] if 𝑐𝑙𝛿(S)  M whenever S  M and M is 𝑔̂-open set in X. 

(xii) 𝜃-g-closed set[20] if 𝑐𝑙𝜃(S)  M whenever S  M and M  (x). 

The aforementioned closed sets corresponding open sets are their complements. 

 Definition 1.2. Continuous (resp., Super continuous, -continuous, g-continuous) if f-

1(M) is open (resp., open, -open, g-open) in (X, , I1)  for each M   (Y) set M in (Y, 

, I2). 

Definition 1.3.  In an ITS (X, , I) , 

(i) a subset S of an ITS (X, , I) is called Ʌ-I-closed set if S = D  C, where D is a Ʌ-set 

and C is a -I-closed set. Then X − S is called Ʌ-I-open set. We indicate the grouping of 

Ʌ-I-closed (resp., Ʌ-I-open) sets by Ʌ-IC(X, , I) (resp., Ʌ-IO(X, , I)) or briefly Ʌ-

IC(X) (resp., Ʌ-IO(X)). 

(ii) A point p in X is referred to as the Ʌ-I-cluster point of S, if for each Ʌ-I-open subset 

Mp of X that contains p, Mp  S  ∅. The Ʌ-I-closure of S is represented by ℂɅ−I(S), 

which is the set of all Ʌ-I-cluster points. That is, for each Ʌ-I-open set Mp containing p, 

ℂɅ−I(S) = {p  X / Mp  S  ∅, for each Mp  Ʌ-I)O(X)}. 

(iii) If there is a Ʌ-I-open set Mp that contains p such that Mp  S, then a  point p  X is a 

Ʌ-I-interior point of S. I o
Ʌ-I(S) is the symbol for the set of all Ʌ-I-interior point of S, 

which is referred to as Ʌ-I-interior of S. 

Lemma.1.4.[24] In an ITS, CɅ-I(S) = {p  X \ Mp  S  ∅, for each G  Ʌ-I-O(x)} is Ʌ-

I-closed. 

Lemma.1.5. [24] Every Ʌ-I-closed set is -closed. 
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Lemma.1.6. Let (X, , I) be an ITS and S   X.  Then CɅ-I(S) = {p  X / Mp  S  ∅, for 

every G  Ʌ-I-O(x)} is λ-closed. 

Proof. Clear from Lemma 1.4. and Lemma 1.5. 

2. λg-(Ʌ-I)-closed set. 

              In an ITS (X, , I) an S  X is called a λ-generalized Ʌ-I (briefly, λg-(Ʌ-I)) 

closed set if ℂɅ−I(S)  M, whenever S  M and M  λO(X). Then X − S is known as λg-

(Ʌ-I)-open set. We denote the set of λg-(Ʌ-I)-closed (resp., λg-(Ʌ-I)-open) sets by λg-

(Ʌ-I)-C(X, , I) (resp., λg-(Ʌ-I)-O(X, , I)) or simply λg-(Ʌ-I)-C(X) (resp., λg-(Ʌ-I)-

O(X)) for convenience. It is clear that, every Ʌ-I-closed (resp., open, Ʌ-sets, -closed, -

open, Ʌ-sets, (Ʌ, )-closed sets and -I-closed) set is λg-(Ʌ-I)-closed. The forthcoming 

Example establish the lack of the reversible direction in some place of all the above. Let X 

= {a, b, c, d},  = {X, ∅, {a}}, I = {∅, { b}}, Ʌ-sets = {X, ∅, {a}}, -closed = {X, ∅}, -

open = {X, ∅}, Ʌ-sets = {X, ∅}, (Ʌ, )-closed sets = {X, ∅}, -I-closed = {X, ∅}, Ʌ-I-

closed set = {X, ∅, {a}}, λg-(Ʌ-I)C(X) = {X, ∅, {a},{a, b}, {a, d}, { a, c}, { a, b, c}, {a, 

b, d}, { a, c, d}}. 

              The given below Example 2.1 shows that closed sets, g-closed sets, Ig-closed sets, 

locally closed sets, I-locally⁎-closed sets, sg-closed sets, gs-closed sets, αg-closed sets, gα-

closed sets, 𝑔̂-closed sets, 𝛿𝑔̂-closed sets, 𝜃-g-closed sets, 𝜃-I-closed sets are independent 

of λg-(Ʌ-I)-closed sets. 

Example 2.1. (i) Let X = {a, b, c, d},  = {X, ∅, {c}, {d}, { c, d}, {a, c, d}}, Closed 

sets(X) = {X, ∅, {b}, {a, b}, {a, b, c}, {a, b, d}}, λg-(Ʌ-I)C(X) = {X, ∅, {a}, {c}, {d}, {a, 

b}, {a, c}, {a, d}, {c, d}, {a, b, c}, {a, b, d}, {a, c, d}}. Let A = {a}, B = {b}, then A  λg-
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(Ʌ-I)C(X) but A  closed sets(X) and B  closed set (X) but B  λg-(Ʌ-I)-closed. 

Consequently, closed sets and λg-(Ʌ-I)-C(X) sets are independent. 

(ii) Let X = {a, b, c, d},  = {X, ∅, {c}, { d}, { c, d}, {a, c, d}}, g-closed sets(X)= {X, ∅, 

{b}, {a, b}, { b, c}, { b, d}, {a, b, c}, {a, b, d}, {b, c, d}}, λg-(Ʌ-I)-C(X) = {X, ∅, {a}, { 

c}, { d}, {a, b}, {a, c}, {a, d}, { c, d}, {a, b, c}, { a, b, d}, {a, c, d}}. Let A = {A}, B = 

{b}, then A  λg-(Ʌ-I)-C(X) but not g-closed and B is g-closed but B  λg-(Ʌ-I)C(X). 

Consequently, g-closed sets and λg-(Ʌ-I)-C(X) sets are independent. 

(iii) Let X = {a, b, c, d},  = {X, ∅, {c}, {d}, {c, d}, {a, c, d}}, Ig-closed sets(X) = {X, ∅, { 

a}, {b}, {a, b}, {b, c}, {b, d}, {a, b, c}, {a, b, d}, {b, c, d}}, λg-(Ʌ-I)C(X) = {X, ∅, {a}, 

{c}, {d}, {a, b}, {a, c}, {a, d}, {c, d}, {a, b, c}, { a, b, d}, {a, c, d}}. Let A = {a, c, d}, B = 

{b}, then A  λg-(Ʌ-I)-C(X) but not Ig-closed and B is Ig-closed but B  λg-(Ʌ-I)C(X). 

Consequently, Ig-closed sets and λg-(Ʌ-I)-C(X) sets are independent. 

(iv) Let X = {a, b, c, d},  = {X, ∅, {a}}, locally closed sets(X) = {X, ∅, {a}, {b, c, d}}, 

λg-(Ʌ-I)C(X) = {X, ∅, {a}, {a, b}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}}. Let A = 

{a, b}, B = {b, c, d}, then A  λg-(Ʌ-I)-C(X) but not a locally closed set and B is a 

locally closed set but B  λg-(Ʌ-I)-C(X). Consequently, locally closed sets and λg-(Ʌ-I)-

C(X) sets are independent. 

(v) Let X = {a, b, b, d},  = {X, ∅, {a}}, I-locally⁎-closed sets(X) = {X, ∅, {a}, {b}, {a, 

b}, {b, c, d}}, λg-(Ʌ-I)C(X) = {X, ∅, {a}, {a, b}, {a, b}, {a, d}, {a, b, b}, {a, b, d}, {a, b, 

d}}. Let A = {a, b}, B = {b, c, d}, then A  λg-(Ʌ-I)-C(X) but not a I-locally⁎-closed 

set(X) and B  I-locally⁎-closed set(X) but B  λg-(Ʌ-I)C(X). Consequently, I-locally⁎-

closed sets and λg-(Ʌ-I)-closed sets are independent. 
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(vi) Let X = {a, b, c, d},  = {X, ∅, {c}, {d}, {c, d}, {a, c, d}}, sg-closed sets(X) = {X, ∅, 

{ a}, { b}, { c}, { d}, { a, b}, { a, c}, { a, d}, {b, c}, { b, d}, { a, b, c}, { a, b, d}}, λg-(Ʌ-

I)C(X) = {X, ∅, { a}, { c}, { d}, {a, b}, {a, c}, {a, d}, {c, d}, {a, b, c}, {a, b, d}, {a, c, 

d}}. Let A = {c, d}, B = {b}, then A  λg-(Ʌ-I)-C(X) but not a sg-closed set and B is a 

sg-closed set but B  λg-(Ʌ-I)C(X). Consequently, sg-closed sets and λg-(Ʌ-I)-closed 

sets are independent. 

(vii) Let X = { a, b, c, d},  = {X, ∅, { c}, {d}, { c, d}, {a, c, d}}, gs-closed sets(X) = {X, 

∅, {a}, { b}, {c}, {d}, {a, b}, {a, c}, {a, d}, {b, c}, {b, d}, {a, b, c}, {a, b, d}, {b, c, d}}, 

λg-(Ʌ-I)C(X) = {X, ∅, { a}, { c}, {d}, {a, b}, {a, c}, { a, d}, {c, d}, {a, b, c}, {a, b, d}, 

{a, c, d}}. Let A = {c, d}, B = {b, c}, then A  λg-(Ʌ-I)-C(X) but not a gs-closed set and 

B is a gs-closed set but B  λg-(Ʌ-I)-C(X). Consequently, gs-closed sets and λg-(Ʌ-I)-

closed sets are independent. 

(viii) ) Let X = { a, b, c, d},  = {X, ∅, { c}, { d}, { c, d}, { a, c, d}}, αg -closed sets(X) = 

{X, ∅, { a}, { b}, { a, b}, { b, c}, {b, d}, { a, b, c}, { a, b, d}, { b, c, d}}, λg-(Ʌ-I)-C(X) = 

{X, ∅, { a}, { c}, { d}, { a, b}, { a, c}, { a, d}, { c, d}, { a, b, c}, { a, b, d}, { a, c, d}}. Let 

A = {c, d}, B = {b, c}, then A  λg-(Ʌ-I)-C(X) but not αg -closed and B is αg-closed but 

B  λg-(Ʌ-I)C(X). Consequently, αg-closed sets and λg-(Ʌ-I)-closed sets are 

independent. 

(ix) Let X = { a, b, c, d},  = {X, ∅, { c}, {d}, { c, d}, { a, c, d}}, gα -closed sets(X) = {X, 

∅, { a}, { b}, { a, b}, { a, b, c}, { a, b, d}}, λg-(Ʌ-I)-C(X) = {X, ∅, { a}, {c}, { d}, { a, b}, 

{a, c}, {a, d}, {c, d}, { a, b, c}, { a, b, d}, { a, c, d}}. Let A = {c, d}, B = {b}, then A  

λg-(Ʌ-I)-C(X) but not a gα-closed set and B is a gα-closed set but B  λg-(Ʌ-I)-C(X). 

Consequently, gα-closed sets and λg-(Ʌ-I)-closed sets are independent. 
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(x) Let X = { a, b, c, d},  = {X, ∅, { c}, { d}, { c, d}, { a, c, d}}, 𝑔̂-closed sets(X) = {X, ∅, 

{ b}, { a, b}, { a, b, c}, { a, b, d}}, λg-(Ʌ-I)C(X) = {X, ∅, {a}, {c}, {d}, { a, b}, {a, c}, 

{a, d}, {c, d}, { a, b, c}, {a, b, d}, {a, c, d}}. Let A = {a}, B = {b}, then A  λg-(Ʌ-I)-

C(X) but not a 𝑔̂-closed set and B is a 𝑔̂-closed set but B  λg-(Ʌ-I)-C(X). Consequently, 

𝑔̂-closed sets and λg-(Ʌ-I)-closed sets are independent. 

(xi) Let X = {a, b, b, d},  = {X, ∅, { c}, {d}, { c, d}, { a, c, d}}, 𝛿𝑔̂-closed sets(X) = {X, 

∅, { a}, { b}, { a, b}, { b, c}, { b, d}, { a, b, c}, { a, b, d}, { b, c, d}}, λg-(Ʌ-I)-C(X) = {X, 

∅, { a}, { c}, { d}, { a, b}, { a, c}, { a, d}, {c, d}, { a, b, c}, { a, b, d}, { a, c, d}}. Let A = 

{d}, B = {b}, then A  λg-(Ʌ-I)-C(X) but not 𝛿𝑔̂-closed and B is 𝛿𝑔̂-closed but B  λg-

(Ʌ-I)-C(X). Consequently, 𝛿𝑔̂-closed sets and λg-(Ʌ-I)-closed sets are independent. 

(xii) Let X = {a, b, c, d},  = {X, ∅, { c}, { d}, { c, d}, { a, c, d}}, 𝜃-g-closed sets(X) = {X, 

∅, { b}, { a, b}, { b, c}, { b, d}, { a, b, c}, { a, b, d}, { b, c, d}}, λg-(Ʌ-I)-C(X) = {X, ∅, { 

a}, { c}, { d}, { a, b}, { a, c}, { a, d}, { c, d}, { a, b, c}, { a, b, d}, { a, c, d}}. Let A = {a}, 

B = {b, c}, then A  λg-(Ʌ-I)-C(X) but not 𝜃-g-closed and B is 𝜃-g-closed but B  λg-

(Ʌ-I)-C(X). Consequently, 𝜃-g-closed sets and λg-(Ʌ-I)-closed sets are independent. 

(xiii) Let X = {a, b, b, d},  = {X, ∅, { c}, {d}, { c, d}, { a, c, d}}, 𝜃-I-closed sets(X) = {X, 

∅, { a}, { b}, { a, b}, { b, c}, { b, d}, { a, b, c}, { a, b, d}, { b, c, d}}, λg-(Ʌ-I)-C(X) = {X, 

∅, { a}, { c}, { d}, { a, b}, { a, c}, { a, d}, { c, d}, { a, b, c}, { a, b, d}, { a, c, d}}. Let A = 

{c}, B = {b, c}, then A  λg-(Ʌ-I)-C(X) but not 𝜃-I-closed and B is 𝜃-I-closed but B  

λg-(Ʌ-I)C(X). Consequently, 𝜃-I-closed sets and λg-(Ʌ-I)-closed sets are independent. 

Theorem 2.2. In an ITS (X, , I), if S  λO(X) and λg-(Ʌ-I)-C(X) then S  Ʌ-I-C(X) for 

S  X. 



Journal of Computational Analysis and Applications                                                               VOL. 33, NO. 7, 2024 

                                                                                                                     10.48047/jocaaa.2024.33.07.38 

                                                                                   2295                                         M Saranya et al 2288-2304 

Proof. Since S is λ-open and belong to λg-(Ʌ-I)-C(X), CɅ-I(S)  S. But always S  CɅ-

I(S). Hence, S  Ʌ-I-C(X). 

        Example 2.3 evident that the opposite direction is fails at some place. 

Example 2.3. Let  = {X, , { a}, { a, b}} and I={, { c}} Ʌ-I-closed set = { X, , { a}, { 

a, b}}, λ-open = {X, , { a}, { b}, { a, b}, { c, d}, { b, c, d}}, λg-(Ʌ-I)-C(X) set = {X, , 

{ a}, {a, b, c}, { a, b, d}}. Here {a, b, c} is not Ʌ-I-closed but not λ-open or not λg-(Ʌ-

I)-closed. 

Theorem 2.4. In an ITS (X, , I), an S  X is belongs to λg-(Ʌ-I)-C(X) then CɅ-I(S) − S 

contain no nonempty λ-closed set. 

Proof. Suppose that S  λg-(Ʌ-I)-C(X). Let H  ∅ be λ-closed such that H  CɅ-I(S) − S 

then S  X − H. Therefore, we have CɅ-I(S)  X − H. Consequently, H  X − CɅ-I(S). 

But, CɅ-I(S)  (X − CɅ-I(S)) = ∅. Hence, H = ∅. 

      Example 2.5 establish the failure of the reverse direction of Theorem 2.4.. 

Example 2.5. Let  = {X, , {a}, { a, b}} and I={, { c}}. Then λ-closed set = {X, , { a}, 

{ b}, { a, b},{ c, d}, { b, c, d}} and λg-(Ʌ-I)-C(X) set = {X, , { a}, { a, b}, {a, b, c}, {a, 

b, d}}. Let S = {d}. Then CɅ-I(S) = {c, d}, CɅ-I(S) − S = {c} which contains no non-

empty λ-closed set but S  λg-(Ʌ-I)-C(X). 

Corollary 2.6. In an ITS (X, , I) for S  X, S  λg-(Ʌ-I)-C(X) then CɅ-I(S) − S contain 

no nonempty 𝛿-I-closed sets. 

Proof. Suppose that S  λg-(Ʌ-I)-C(X). Let H be a nonempty 𝛿-I-closed set such that H 

 CɅ-I(S) − S. Then S  X − H, where X − H is 𝛿-I-open and hence λ-open. Since S  
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λg-(Ʌ-I)-C(X), we have CɅ-I(S)  X − H. Therefore, H  X − CɅ-I(S). Consequently H 

 CɅ-I(S)  (X − CɅ-I(S)) = ∅. Hence, H = ∅. 

We notice from Example 2.7, S may not belongs to λg-(Ʌ-I)-C(X) whenever CɅ-I(S) − S 

contain no nonempty 𝛿-I-closed sets. 

Example 2.7. Let  = {X, , { c}, {d}, { c, d}, { a, c, d}} and I={, {a}}. Then 𝛿-I-closed 

set = {X, , { a, b}, { a, b, c}, { a, b, d}} and λg-(Ʌ-I)-C(X) = {X, , { a}, { c}, { d}, { a, 

b}, { a, d}, { c, d}, { a, c}, { a, c, d}, { b, c, d}, { a, b, c}}. Let S = {b}, CɅ-I(S) = {a, b}, 

CɅ-I(S) − S = {a}. Then the only 𝛿-I-closed set in {a} is empty and S  λg-(Ʌ-I)-C(X). 

Corollary 2.8. In an ITS (X, , I) for S  X, S  λg-(Ʌ-I)-C(X) then CɅ-I(S) − S contain 

no nonempty 𝛿-closed set. 

Proof. Suppose that S  λg-(Ʌ-I)-C(X). Let H  CɅ-I(S) − S, H is -closed and H  ∅. 

Then S  X − H where X − H is 𝛿-open and hence λ-open. Therefore we have CɅ-I(S)  

X − H. Consequently, H  X − CɅ-I(S). Therefore H  CɅ-I(S)  (X − CɅ-I(S)) = ∅. 

Hence, H = ∅. 

It is clear from the Example 2.9, Corollary 2.8. is not hold in reverse direction. 

Examde 2.9. Let  = {X, , {a}, {b}, { a, b}, { a, b, d}} and I={, { c}}. Then 𝛿-closed set 

= {X, , { c, d}, { a, c, d}, { b, c, d}} and λg-(Ʌ-I)-C(X) = {X, , { a}, { b}, {d}, { a, b}, 

{ a, d}, { c, d}, { b, d}, { a, c, d}, { b, c, d}, { a, b, d}}. Let S = {c}, CɅ-I(S) − S = {d}, 

which does not contain any non-empty -closed set, but S  λg-(Ʌ-I)-C(X). 

Theorem 2.10. Let (X, , I) be an ITS and S  X. Then S  λg-(Ʌ-I)-C(X) if and only if 

CɅ-I({x})  S ≠ ∅ for every x ∈ CɅ-I(S). 
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Proof. Suppose that CɅ-I({x})  S = ∅, x ∈ CɅ-I(S) then X − CɅ-I({x})  λO(X) such 

that S   X − CɅ-I({x}). Since x ∈ CɅ-I(S) − (X − CɅ-I({x}), CɅ-I(S) ⊈ X − CɅ-I({x}). 

Therefore, S  λg-(Ʌ-I)-C(X).Conversely, Suppose that S  λg-(Ʌ-I)-C(X). Then there 

exist an M  λO(X), ClɅ-I (S) ⊈ M for some S  M. Then for every x  CɅ-I(S) such that 

x  M. Hence CɅ-I(S)  M = ∅. Therefore, CɅ-I({x})  S ≠ ∅ for every x ∈ CɅ-I(S). 

Theorem 2.11. For S, T  X, if S  λg-(Ʌ-I)-C(X) and S  T  CɅ-I(S), then T  λg-

(Ʌ-I)-C(X). 

Proof. Let T  M where M is λ-open. Then S  M, since S  T. Also since T  CɅ-I(S), 

CɅ-I(T)  CɅ-I(S). But S  λg-(Ʌ-I)-C(X) set and so CɅ-I(T)  M. Hence T  λg-(Ʌ-

I)-C(X). 

Theorem 2.12. If S, T  λg-(Ʌ-I)-C(X), then S  T  λg-(Ʌ-I)-C(X).  

Proof. Let S  T  M then S  M and T  M where M is λ-open. Since S, T  λg-(Ʌ-I)-

C(X), CɅ-I(S)  M and CɅ-I(T)  M. Therefore CɅ-I(ST) = CɅ-I(S)  CɅ-I(T)  M. 

Hence S  T  λg-(Ʌ-I)-C(X). 

The following Example 2.13. establish the failure of intersection in λg-(Ʌ-I)-C(X). 

Example 2.13. Let X = {a, b, c, d},  = {X, ∅, {a}, { a, b}}, I = {∅, { c}. Then the λg-(Ʌ-

I)-C(X) = {X, ∅, {a}, {a, b, c}, {a, b, d}} and { a, b, c}  { a, b, d} = { a, b} does not 

belongs to  λg-(Ʌ-I)-C(X). 

Theorem 2.14. In an ITS (X, , I), for each x  X, either {x}  λg-(Ʌ-I)-C(X) or x}  

λC(X). 
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Proof. If{x}  λ-C(X) then X is the only λ-open set such that {x}c   X. Hence, {x}c  

λg-(Ʌ-I)-C(X). 

Theorem 2.15. Let (X, , I) be an ITS. Then the intersection of two λg-(Ʌ-I)-open sets is 

λg-(Ʌ-I)-open.  

Proof. The Proof follows from Theorem 2.12. 

Theorem 2.16. Let (X, , I) be an ITS and S  X. Then, S  λg-(Ʌ-I)-O(X) if and only if 

H  I o
Ʌ-I(S) whenever H  λ-C(X) and H  S. 

Proof. Let H  I o
Ʌ-I(S) where H  λ-C(X) and H  S. Then, X − S  X − H, where X − 

H  λ-O(X). By assumption X − I o
Ʌ-I(S)  X − H, so CɅ-I(X − S)  X − H. Hence X − 

S  λg-(Ʌ-I)-C(X). Hence S  λg-(Ʌ-I)-O(X). Conversely, let S  λg-(Ʌ-I)-O(X). Then 

X − S  λg-(Ʌ-I)-C(X). Also let H  λ-C(X) such that H  S. Then X − H  λ-O(X). 

Therefore whenever X − S  X − H, CɅ-I(X − S)  X − H. Therefore, H  X − CɅ-I(X 

− S) = I o
Ʌ-I(S). Thus H  I o

Ʌ-I(S). 

Theorem 2.17. Let (X, , I) be an ITS and S  X. Then S  λg-(Ʌ-I)-O(X) if and only if 

M = X whenever M is λ-open and I o
Ʌ-I(S)  (X − S)  M. 

Proof. Let S  λg-(Ʌ-I)-O(X) and M  λ-O(X) such that I o
Ʌ-I(S)  (X − S)  M. Then 

X − M  (X − I o
Ʌ-I(S))  (X −(X − S)) = X − I o

Ʌ-I(S)  S = CɅ-I(X − S) − (X − S). 

Since X − S  λg-(Ʌ-I)-C(X) and X − M  λ-C(X) by Theorem 2.4 X − M = ∅. 

Therefore X = M. Conversely, suppose that H  λ-C(X) and H  S. Then I o
Ʌ-I(S)  (X − 

S)  I o
Ʌ-I(S)  (X − H). But I o

Ʌ-I(S)  (X − H) = X and hence H  I o
Ʌ-I(S). Therefore, 

S  λg-(Ʌ-I)-O(X). 
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Theorem 2.18. Let (X, , I) be an ITS, S and T be subsets of X. If ℐ⁰Ʌ-δI(S)  T  S and S 

 λg-(Ʌ-I)-O(X), then T  λg-(Ʌ-I)-O(X).  

Proof. Suppose that ℐ⁰Ʌ-δI(S)  T  S and S  λg-(Ʌ-I)-O(X). Then X − S  X − T  

CɅ-I(X − S) and X − S  λg-(Ʌ-I)-C(X). Therefore, Theorem 2.11, T  λg-(Ʌ-I)-O(X). 

3. λg-(Ʌ-I)-continuous and λg-(Ʌ-I)-irresolute maps.  

             In this section firstly we define λg-(Ʌ-I)-continuous function and discuss its 

relation with some other existing continuous functions. A function f :(X, , I1) → (Y, , I2) 

is called λg-(Ʌ-I)-continuous if f-1(M)  λg-(Ʌ-I)-O(X) for every M  (Y), then we 

define λg-(Ʌ-I)-irresolute function as: A function f :(X, , I1) → (Y, , I2) is said to be λg-

(Ʌ-I)-irresolute if f-1(M) is λg-(Ʌ-I)-O(X) for every λg-(Ʌ-I)-open set M of Y, Then we 

define Ʌ-I-open function from two ideal spaces as a function f :(X, , I1) → (Y, , I2) is 

said to be Ʌ-I-open if the image of Ʌ-I-open set is Ʌ-I-open. 

Theorem 3.1. A function f :(X, , I1) → (Y, , I2) is λg-(Ʌ-I)-continuous, then it is gλ-

continuous. 

Proof. Let f :(X, , I1) → (Y, , I2) be λg-(Ʌ-I)-continuous and F be any open set in (Y, , 

I2). Then, f-1(F)  λg-(Ʌ-I)-O(X). Always, every λg-(Ʌ-I)-open set is gλ-open. Therefore, 

f-1(F) is gλ-open in (X, , I1). Hence, f is gλ-continuous. 

Example 3.2. Let X = Y = {a, b, c, d} and  = {X, ∅, { c}, { d}, { c, d}, { a, c, d}}, λg-(Ʌ-

I)-open  = {X, ∅, { b}, {c}, {d}, { a, b}, { b, d}, { b, c}, { c, d}, { b, c, d}, { a, b, d}, { a, 

b, c}}, gΛ-open =  {X, ∅, { a}, { b}, { c}, { d}, { a, b}, { a, d}, { a, c}, { b, c}, { b, d}, { c, 

d}, { a, c, d}, { b, c, d}, { a, b, d}, { a, b, c}} and 𝜎 = {X, ∅, {a}, { b}, { a, b}}. Let f : (X, 
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, I1) → (Y, , I2) be an identity function. Then f is gλ-continuous but not λg-(Ʌ-I)-

continuous as: S = {a} (Y) but f –1(S) = {a} λg-(Ʌ-I)-O(X). 

 Theorem 3.3. A function f from an ITS (X, , I1) into an ITS (Y, , I2) is super 

continuous, then it is λg-(Ʌ-I)-continuous.  

Proof. Let f :(X, , I1) → (Y, , I2) be super continuous and M  (Y). Then f-1(M) is 𝛿-

open in (X, , I1). Generally, 𝛿-open set are λg-(Ʌ-I)-open. Consequently, f-1(M)  λg-(Ʌ-

I)-O(X) for every M  (Y) where (Y) = {M\ M  Y and M  }. Hence, f  λg-(Ʌ-I)-

continuous. 

Example 3.4. Let X = Y = { a, b, c, d} and  = {X, ∅, { a}, { b}, { a, b}}, λg-(Ʌ-I)-open = 

{X, ∅, { a}, { b}, { c}, { d}, { a, b}, { a, d}, { a, c}, { b, c}, { b, d}, {c, d}, { a, c, d}, { a, b, 

d}, { a, b, c}, { b, c, d}}, ẟ-open = {X, ∅, { a}, { b}} and 𝜎 = {X, ∅, { c}, { d}, { c, d}, { a, 

c, d}}. Let f : (X, , I1) → (Y, , I2) defined by, f({Ѵ1}) = b,  f({b}) = {a}, f({c}) = { c}, 

f({d}) = { d} is λg-(Ʌ-I)-continuous but not super continuous as M = { c} (Y) but f –

1(M) = {Ѵ3}  -O(X). 

Theorem 3.5. A function f :(X, , I1) → (Y, , I2) is λg-(Ʌ-I)-continuous if and only if f-

1(H)  λg-(Ʌ-I)-C(X) for every closed set H in (Y, , I2). 

Proof. Necessity. Let f : (X, , I1) → (Y, , I2) be λg-(Ʌ-I)-continuous and H be any 

closed set in (Y, , I2). Then f-1(X − H)  λg-(Ʌ-I)-O(X). But f-1(X − H) = X − f-1(H) 

and so f-1(H)  λg-(Ʌ-I)-C(X). Conversely, Suppose f-1(H)  λg-(Ʌ-I)-C(X), for every 

closed set H in (Y, , I2). Again, since f-1(X − H) = X − f-1(H), f-1(X − H)  λg-(Ʌ-I)-

O(X), for every X − H  (Y). Hence, f is λg-(Ʌ-I)-continuous. 
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Theorem 3.6. If f :(X, , I1) → (Y, , I2) is both continuous and Ʌ-I-closed, then f(S)  

λg-(Ʌ-I)-C(Y) for every S  λg-(Ʌ-I)-C(X). 

Proof. Let S  λg-(Ʌ-I)-C(X) and f(S)  M where M  (Y). Since S  f-1(M) and f-1(M) 

 (X) and hence λ-O(X), CɅ-I(S)  f-1(M). Thus, f (CɅ-I(S))  M. Hence, CɅ-I(f(S))  

CɅ-I(f(CɅ-I(S))) = f(CɅ-I(S))  M, since f is Ʌ-I-closed. Hence, f(S)  λg-(Ʌ-I)-C(Y). 

Theorem 3.7. A map f :(X, , I1) → (Y, , I2) from an ideal space (X, , I1) into an ideal 

space (Y, , I2) is λg-(Ʌ-I)-irresolute if and only if f-1(M)  λg-(Ʌ-I)-C(X) for every M 

 λg-(Ʌ-I)-C(Y). 

Proof. Let f be λg-(Ʌ-I)-irresolute and M be any member of λg-(Ʌ-I)-C(Y). Then, X − 

M  λg-(Ʌ-I)-O(Y). Since f is λg-(Ʌ-I)-irresolute, f-1(X − M)  λg-(Ʌ-I)-O(X). But f-

1(X − M) = X − f-1(M) and so f-1(M)  λg-(Ʌ-I)-C(X). Conversely, Let V be any λg-(Ʌ-

I)-C(Y).Then X − V  λg-(Ʌ-I)-C(Y). By assumption, f-1(X − V)  λg-(Ʌ-I)-C(X). 

But f-1(X − V) = X − f-1(V) and so f-1(V)  λg-(Ʌ-I)-O(X). Therefore, f is λg-(Ʌ-I)-

irresolute. 

              Generally in an ITS λg-(Ʌ-I)-irresolute functions and 𝛿-continuous functions are 

independent of each other as seen in the fourth coming Examples. But whenever λg-(Ʌ-

I)-C(X) sets coincides 𝛿-closed sets the Theorem 3.10 holds.  

Example 3.8. Let X = Y = {a, b, c, d} and  = {X, ∅, { a}, {b}, { a, b}, { a, b, c}}, ẟ-open 

=  {X, ∅, { a}, { b}}, λg-(Ʌ-I)-open = {X, ∅, {a}, { b}, { d}, { a, b}, { a, d}, {b, c}, {b, 

d}, {c, d}, {a, c, d}, {a, b, d}, {b, c, d}} and 𝜎 = {X, ∅, {a}, {b}, {a, b}}, ẟ-open =  {X, ∅, 

{ a}, { b}}, λg-(Ʌ-I)-O(X)= {X, ∅, {a}, {b}, { c}, { d}, { a, b}, { a, c}, { a, d}, { b, c}, { 
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b, d}, { c, d}, { a, b, c}, { a, c, d}, { a, b, d}, { b, c, d}}. Let f : (X, , I1) → (Y, , I2) 

defined by an identity function is -continuous but not λg-(Ʌ-I)-irresolute as S = { c}  

λg-(Ʌ-I)-O(Y) but f –1(S) = { c} λg-(Ʌ-I)-O(X). 

 Example 3.9. Let X = Y = { a, b, c, d} and  = {X, ∅, { a}, { b}, { a, b}}, ẟ-open =  {X, 

∅, { a}, { b}}, λg-(Ʌ-I)-open = {X, ∅, { a}, { b}, { c}, { d}, { a, b}, { a, c}, { a, d}, { b, 

c}, { b, d}, { c, d}, { a, b, c}, { a, c, d}, { a, b, d}, { b, c, d}} and 𝜎 = {X, ∅, { c}, { d}, { c, 

d}, { a, c, d}}, ẟ-open =  {X, ∅, { c}, { d}}, λg-(Ʌ-I)-open = {X, ∅, { b}, { c}, { d}, {a, 

b}, { b, c}, { b, d}, { c, d}, { a, b, c}, { a, b, d}, { b, c, d}}. Let f : (X, , I1) → (Y, , I2) 

defined by an identity function is λg-(Ʌ-I)-irresolute but not -continuous as S = { c}  -

O(Y) but f –1(S) = { c}  -O(X). 

Theorem 3.10. Let λg-(Ʌ-I)C(X)   𝛿C(X) and f :(X, , I1) → (Y, , I2) be λg-(Ʌ-I)-

irresolute. Then f is 𝛿-continuous. 

Proof. Let H  𝛿-C(Y). Then H  λg-(Ʌ-I)-C(X). Since f is λg-(Ʌ-I)-irresolute, f-1(H)  

λg-(Ʌ-I)-C(X). Therefore, by hypothesis, f-1(H)  𝛿-C(X). 

Theorem 3.11. Let f :(X, , I1) → (Y, , I2) be surjective, λg-(Ʌ-I)-irresolute and 𝛿-

closed, if λg-(Ʌ-I)-C(X)  𝛿-C(X) in (X, , I1) then the same in (Y, , I2). 

Proof. Let S  λg-(Ʌ-I)-C(Y) be arbitrary. Since f is λg-(Ʌ-I)-irresolute, f-1(S)  λg-(Ʌ-

I)-C(X). Then by hypothesis, f-1(S)  𝛿-C(X). Since f is surjective and 𝛿-closed, S is 𝛿-

C(Y). 
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