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I. Introduction 
In 1982, Malghan [7] introduced and studied the concept of generalized closed functions. After that several topologists like 

Sundaram [11] , Noiri [8], Biswas [1], Mashhour et al [5,6], Noiri et al [9], Devi et al [3, 2], Gnanambal [4], Sheik 

John[88], Veera Kumar [12] and Rajamani and Viswanathan [10] and introduced and studied generalized open functions, 

semi closed functions, semi open functions, α-open functions, gp-closed functions, αg-closed and gs-closed functions, gpr-

closed functions, ω-closed and ω-open functions, g*-closed functions, and  gs-closed  and gs-open functions 

respectively. 

II. Preliminaries 

Throughout the thesis (X, T) ,(Y, Ω) and (Z,𝞀) denote topological spaces  on  which no separation axioms are assumed 

unless explicitly stated and they simply written as X and Y  respectively. All sets are considered to be subsets to 

topological spaces.  

Definition 2.1: A topological space (X, T) is said to be a  sgpTc-space if every sgp -closed set is closed set. 

Example 2.2: Let X = {p, q, r} and  = {X, , {p}, {q}, {p, q}}. Then the space  X is  a sgpTc-space. 

Theorem 2.3: If a: X  Y and b: Y  Z are two sgp-continuous functions and Y is sgpTc-space, then b0a : X  Z is sgp 

–continuous function. 

Proof: Let F be a closed set in Z. Then b–1(F) is sgp-closed set in Y since g is sgp-continuous function. As Y is sgpTc-

space, b-1(F) is closed set in Y. Again since ‘a’ is sgp-continuous, a–1(b–1(F)) = (boa) –1(F) is sgp-closed in X. Hence b0a: X 

 Z is sgp-continuous. 

Definition 2.4: A function a: (X, T) (Y, Ω) is called pre- sgp-continuous if a-1(G) is sgp-closed in X for every -closed 

set G in Y 

Example 2.5: Let X = Y = {p, q, r}, T = {X,, {p}, {p, r}} and  Ω = {Y,, {p}}. Let f: (X, T)  (Y, Ω) be an identity 

map. Then ‘a’ is pre-sgp-continuous. 
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Theorem 2.6: If a: (X, T)  (Y, Ω) and b: (Y, Ω)  (Z,) are pre-sgp-continuous functions and (Y, Ω)  is sgpTc-space. 

Then their composition   b0a: (X, T)   (Z, 𝞀) is pre-sgp-continuous. 

Proof: Let H be an -closed set in (Z, 𝞀). Then b-1(H) is sgp-closed set in  (Y, Ω)  as ‘b’ is pre-sgp-continuous. Since (Y, 

Ω) is sgpTc-space, b-1(H) is closed set  and so -closed in (Y, Ω). Again since ‘a’ is pre-sgp-continuous,   a-1(b-1(H)) 

=(b0a)-1(H) is sgp-closed in (X, T).   

Theorem 2.7: If a: (X, T)  (Y, Ω) is pre-sgp-continuous, b: (Y, Ω)  (Z, 𝞀) is sgp-continuous and (Y, Ω)  is sgpTc-

space. Then their composition   boa: (X, T)   (Z, 𝞀) is sgp-continuous.    

Proof: Let H be an -closed set in (Z, 𝞀). Then b-1(H) is sgp-closed set in  (Y, Ω)  as ‘b’ is sgp-continuous. Since (Y, Ω) is 

sgpTc-space, b-1(H) is closed set  and so -closed in (Y, Ω). Again since ‘a’ is sgp-continuous,   a-1(b-1(H)) =(b0a)-1(H) is 

sgp-closed in (X, T).   

Definition 2.8: A function a: X  Y is called semi generalized pre- irresolute (briefly, sgp-irresolute) function if the 

inverse image of every sgp-closed set in Y is sgp-closed in X. 

Theorem  2.9: Let a: X  Y be a function. If Y is sgpTc-space, then the following are equivalent. 

(i) a   is sgp-irresolute  

(ii) a   is sgp-continuous. 

 Proof: (i) (ii): Follows from the Theorem 3.2.57.  

Let H be any closed set in Y. Then H is sgp-closed set in Y. As ‘a’ is sgp-irresolute, a–1(H) is sgp-closed set in X. 

Therefore ‘a’ is sgp-continuous function. 

(ii)  (i): Let G be an sgp-closed set in Y. Since Y is sgpTc-space, G is closed in Y and by hypothesis a-1(G) is sgp-closed 

set in X. Therefore a is sgp-irresolute. Hence (i) holds. 

 

Example 2.10: Let X ={p, q, r}, T = {X, , {p}, {q}, {p, q}} and  Ω = {Y, , {r}, {p, r}}. Define a function a: X  Y by  

a(p) = r, a (q) = p  and  a (r) = q. Then ‘a’ is not a sgp-irresolute, since for the sgp-closed set {p} in Y,   a–1({p}) = {q} is 

not a sgp-closed set of X. However ‘a’ is sgp-continuous function. 

Theorem  2.11:  If   a : (X, T)  (Y, Ω) is -irresolute and (Y, Ω) is sgpTc-space, then ’a’is sgp-irresolute. 

Proof: Let H be a sgp-closed set in (Y, Ω). Then H is closed and so it is -closed set in (Y, Ω) as (Y, Ω) is sgpTc-space. 

Since ‘a’ is -irresolute, a-1(H) is -closed set in (X, T). Therefore a-1(H) is sgp-closed set in (X, T). Hence ‘a’ is sgp-

irresolute. 

Theorem  2.12:  If  a: (X, T)  (Y, Ω) is sgp-irresolute and (X, T)  is sgpTc-space, then ‘a’  is -irresolute. 

Proof: Let H be an -closed set in (Y, Ω). Then H is sgp-closed set in (Y, Ω). Since ‘a’ is sgp-irresolute, a-1(H) is sgp-

closed set in (X, T). Also since (X, Y)  is sgpTc-space, a-1(H) is closed  and so it is -closed in (X, T). Hence  ‘a’  is -

irresolute. 
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Theorem 2.13: Let a: X  Y be onto sgp-irresolute and closed function. If  X is  sgpTc-space, then Y is also sgpTc-space. 

Proof: Let H  be a sgp-closed set in Y. Then a –1(H) is sgp-closed in X as ‘a’ is sgp-irresolute function. Since X is sgpTc-

space, a –1(H) is closed in X. Again since ‘a’  is closed function, a(a-1(H)) = H is closed in Y. Thus Y is sgpTc-space. 

Theorem 2.14: If  a  is sgp-continuous and  b  is sgp-irresolute and Y is sgpTc-space, then boa: X  Z is sgp-irresolute 

function. 

Proof: Let G be a sgp-closed set in Z. Then b –1(G) is sgp-closed in Y as g is sgp-irresolute function. Since Y is sgpTc-

space, b –1(G) is closed in Y. Again since ‘a’  is sgp-continuous, a –1(b–1(G)) is sgp-closed in X. But a –1(b –1(G)) = (boa) –

1(G) is sgp-closed set in X. Hence boa is sgp-irresolute function. 
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