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1. Introduction: In 1983, A.S.Mashhour et.al. [4] introduced the concept of supra topological spaces and 
studied S-continuous functions as well as -continuous functions. In 1991, M.Lellis Thivagar[2] 
extended the notion of quotient functions on α-open sets, semi-open and pre-open sets in topological 
spaces. In 2008, R.Devi et al.[1] introduced and studied the classes of sets called supra α-open sets and a 
class of maps called  continuous maps. The purpose of this paper is to extend the notion of quotient 
functions on supra α-open sets, supra semi open sets and supra pre-open sets. Also some suitable 
examples are given to illustrated to prove our out comings.  
 
2. Preliminaries: Throughout this paper X means a topological space  with  where µ is a 
supra topology associated with . For a subset A of X, cl(A), int(A) and  denote the closure of A, the 
interior of A and the complement of A respectively. The family of all supra α-open (resp.supra pre-open, 
supra semi open) sets of a supra topological space  is denoted by  or 

O(X)(resp.SPO(X),SSO(X)). Let us recall the following definitions, which are useful in the sequel. 
 
Definition 2.1: [4] Let X be a non-empty set. The subfamily μ of P(X) where P(X) denote the power set 
of X is said to be a supra topology on X if 
(i) , X  μ 
(ii) μ is closed under arbitrary unions. 
The pair  is called a supra topological space. 
The elements of are called the supraopen sets in and the complements of supra open sets are 
called the supra closedsets. 
 
Definition 2.2: [7] Let A b a subset of a supra topological space (X, μ). Then 
(i) The supra closure of A is denoted by , defned as =∩{B : B is supra closed and A  B}. 
(ii) The supra interior of A is denoted by and defined as = {B : B is supra open and A  
B}. 
 
Definition 2.3: [7] Let (X, τ) be a topological space and μ be a supra topology on X.We call μ is a supra 
topology associated with τ if τ  μ. 
 
Definition 2.4: A subset A of a space X is called a 
 
(i) supra α-open set [7] if A  
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(ii) supra semi-open set [7] if A  
(iii) supra pre-open set [8] if A  
 
Theorem 2.5: [1] Every supra open set is a supra α-open set. 
 
Definition 2.6: Let (X, τ) and (Y, σ) be two topological spaces and τ  μ. A function is 
called 
(i) supra continuous (briefly S-continuous)[1] if the inverse image of each open set ofY is a supra open 
set in X. 
(ii) supra α-continuous(briefly Sα-continuous)[1] if the inverse image of each open setof Y is a supra α- 
open set in X. 
(iii) supra semi continuous[7] if the inverse image of each open set of Y is a supra semiopen set in X. 
(iv) supra pre continuous[8] if the inverse image of each open set of Y is a supra pre-open set in X. 
 
Definition 2.7[7]: Let (X, τ) and (Y, σ) be two topological spaces and μ be a supra topology associated 
with σ. A map  is called supra open (resp. supra closed) if the image of each open 
(resp.closed) set of X is supra open (resp.supra closed) in Y. 
 
Theorem 2.8[7]: Let (X, τ) be a topological space and μ be a supra topology associated with τ. Then a 
subset A of (X, μ) is supra α-open set if and only if it is supra semi open set and supra pre-open set. 
 
Corollary 2.9[7]: Let (X, τ) and (Y, σ) be two topological spaces and μ be a supra topology associated 
with τ. Then is supra α - continuous if and only if it is supra semi continuous and supra 
pre-continuous. 
 
Definition 2.10: Let (X, τ) and (Y, σ) be two topological spaces and μ be a supra topology associated 
with σ. A map is called a supra α - open map if the image of every open set in X is a 
supra α-open set in Y. 
 
Definition 2.11: Let (X, τ) and (Y, σ) be two topological spaces. Let and  be the supra topologies 
associated with τ and σ respectively. A map  is called supra α-irresolute if the inverse 
image of each supra α-open set in Y is a supra α-open set in X. 
 
3. Supra Quotient and Supra α-Quotient Mappings: In this section we introduce a new concept 
called supra quotient mappings and supra α-quotient mappings. Also, we discuss some of their 
properties. 
 
Definition 3.1: Let (X, τ) and (Y, σ) be two topological spaces and let and be the supra topologies 
associated with τ and σ respectively. A surjective map is said to be a supra quotient map 
if f is S-continuous and is an open in X implies V is supra open in Y. 
 
Example 3.2: Let X = {a,b,c,d}; τ = { , X, {a}}; Y ={p,q,r}; σ ={ ,{p},Y}: = { , X, {a}, {b, c}, {a, b, c}, {a, d}} 
and = { , Y, {p}, {p, q}, {p, r}}. Define as f(a) = p, f(b) = q = f(c) and f(d) =r. Then f is a 
supra quotient map. 
 
Definition 3.3: Let (X, τ) and (Y, σ) be two topological spaces. Let and  be the associated supra 
topologies with τ and σ respectively. A map  is called a supra α -quotient (resp.supra 
semi quotient and supra pre quotient) map if 
 (i) f is surjective 
 (ii)f is supra α-continuous(rep.supra semi continuous and supra pre continuous) and 
(iii)  is open in X implies V is a supra α -open(resp.supra semi open and supra pre-open) set in Y. 
 
Example 3.4: Let X = {a,b,c,d}, τ = { , {a}, {a, d}, X}; Y = {p, q, r}, 
σ = { , Y, {p}, {p, q}};  ={ , X, {a}, {a, d}, {a, b, c}}; SαO(X) = { , X,{a},{a, b},{a, c}, {a, d}, {a, b, c}, {a, b, 
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d}, {a, c, d}},  = SαO(Y ) = { , Y, {p}, {p, q}, {p, r}}. Define  as f(a) = p, f(b) = q = f(c) and 
f(d) = r. Clearly f is supra α-continuous map. Also ({p}) = a  τ implies {p}  SαO(Y); ({p, r}) = {a, 
d}  τ implies {p,r} SαO(Y). Thus, f is a supra α-quotient map. 
 
Theorem 3.5: If is a surjective supra α-continuous and supra open map then f is supra 
α-quotient map. 
Proof: It is enough to prove that  is open in X implies V is a supra α-open set in Y. Let be 
open in X. Since f is supra open, is supra open in Y. But = V since f is surjective. 
Therefore, V is a supra open set in Y. By Theorem 2.5., V is a supra α-open set in Y. Thus, f is a supra α-
quotient map. 
 
Remark 3.6: The composition of two supra α-continuous functions is not a supra α- 
continuous function in general, as shown in the following example. 
 
Example 3.7: Let X = {a, b, c, d}; Y = {p, q, r}; Z = {x, y};τ = { , X, {a}, {a, d}};σ = { , {p}, {p, q}, Y}; η = { , 
Z, {x}}; ={ , X, {a}, {a, b, c}, {a, d}};SαO(X) = { , X,{a},{a, b}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}}; = 
SαO(Y ) = { ,Y,{p},{p, q},{p, r}}; = SαO(Z) = { , Z, {x}, {y}}. Define as f(a) = p, f(b) = q = 
f(c) and f(d) = r. Define  by g(p) = y, g(q) = x, g(r) = y. Clearly f and g are supra α-
continuous. But g ◦ f is not supra α continuous since ({x}) = {b, c} SαO(X). 
 
Theorem 3.8: If a map  is supra α-continuous and is continuous then g 
◦ f is supra α-continuous. 
 
Example 3.9: An example of the composition of two supra α-quotient mappings need not be a supra α-
quotient map. 
 
Consider the spaces (X, τ), (Y, σ) and (Z, η) as in Example 3.7 and f, g be the same functions. Then f and 
g are supra α-quotient mappings. But g ◦ f is not supra α continuous. Thus g ◦ f is not a supra α-quotient 
map. 
 
Theorem 3.10 Let (X, τ), (Y, σ) and (Z, η) be three topological spaces. Let , , be the supra 
topologies associated with τ, σ and η respectively. Let  be a supra open,surjective, supra 
α-irresolute map and  be asupra α-quotient map. Then g ◦ f is a supra α-quotient map. 
Proof:  Since f and g are surjective, g ◦ f is surjective. We shall show that g ◦ f is supra α-continuous. Let 
V be an open set in (Z,η).Since g is supra α-quotient, g is supra α-continuous. Therefore, is supra α-open 
in (Y,σ). Since f is supra α-irresolute,  is a supra α-open set in (X, τ). Therefore,  is 
supra α-open in(X,τ). Thus g ◦ f is supra α-continuous. Now we claim that  is open in (X,τ) 
implies V is supra α-open in Z. Suppose is open in(X,τ). Then  is open in (X, τ). 

Since f is asurjective, supra open map, is supra open in Y. Since g is supra α-

quotient, V is supra α-open in Z. Thus g ◦ f is a supra α -quotient map. 
 
Theorem 3.11 If is a supra α-quotient map and is a continuous map where Z is a space 
that is constant on each set  for y  Y, then g induces supra α-continuous map such that 
f ◦ p = g. 
Proof: Since g is constant on , for each y  Y, the set  is a singleton set in Z. If we let 
f(y) be this point, it is clear that f is well defined and for each x  X, f(p(x)) = g(x). Now We claim that f 
is supra α-continuous. Let V be any open set in Z. Then  is open in X since g is continuous. But 

= . Therefore,  is open in X. Since p is a supra α-quotient map,  is 
supra α-open in Y. Thus, f is supra α-continuous. 
 
Theorem 3.12 The function  is a supra α -quotient map if and only if it is a supra semi 
quotient map and a supra pre-quotient map. 
Proof: Suppose   is a supra α-quotient map. Then f is supra α- continuous and  is 
open in X implies V is supra α-open in Y. By corollary 2.9,  is supra semi continuous and supra pre-
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continuous. Let  be open in X. Then V is supra α -open in Y. By Theorem 2.8, V is supra semi 
open and supra pre-open in Y.That is, we have proved that f is supra semi continuous, is open in 
X implies V is supra semi open in Y. Therefore, f is a supra semi quotient map. Also, we have proved that 

 is supra pre -continuous and is open in X implies V is supra pre-open in Y. Thus, f is a supra 
pre-quotient map. Conversely, assume that f is supra semi quotient and supra pre-quotient. Then f is 
supra semi continuous and supra pre-continuous. By Corollary 2.9, f is supra α-continuous. Let 

be open in X. By hypothesis, V is supra semi open and suprapre-open in Y. By Theorem 2.8, V is a 
supra α-open set in Y. Thus, f is a supra α -quotient map. 
 
4. Strongly Supra α - Quotient Mappings: In this section, we extend the concept of supra α-quotient 
map to strongly supra α- quotient map. 
 
Definition 4.1 Let (X, τ) and (Y, σ) be two topological spaces and μ be a supra topology associated with 
τ. Let  be a surjective map. Then f is called a strongly supra α-quotient map (resp. 
Strongly supra semi quotient and strongly supra pre quotient map) provided a set U of Y is open in Y if 
and only if  is supra α-open (resp.supra semi open and supra pre-open) in X. 
 
Theorem 4.2: Every strongly supra α-quotient map is supra α-quotient map. 
Proof: Let  be a strongly supra α-quotient map. Let V be any open set in Y. By 
hypothesis,  is a supra α-open set in X. Thus, f is supra α-continuous. Let be an open set in 
X. But τ , the supra topology on X.Therefore, is supra open in (X, μ). By Theorem 2.5, 

is supra α-open in X. Since f is strongly supra α-quotient map, V is an open set in Y. We have σ 
, the supra topology on Y. Therefore, V is supra open in Y. By Theorem 2.5, V is supra α-open in Y. 

Thus, f is a supra α-quotient map. 
 
Remark 4.3 The converse of the Theorem 4.2 is not true in general from the following example. 
 
Example 4.4 Let (X, τ) and (Y, ) be those as defined in Example 3.4 and f be the same function. Then f 
is a supra α-quotient map. But it is not a strongly supra α-quotient map, since = {a, d}is supra 
α-open in X, but {p, r}  σ. 
 
Theorem 4.5 If a function  is a strongly supra semi quotient mapand a strongly supra 
pre-quotient map then f is a strongly supra α-quotient map. 
Proof: Let V be any open set in Y. Since f is a strongly supra semi quotient map and astrongly supra pre-
quotient map, is a supra semi open set and a supra pre-open set in X. By Theorem 2.8,  is a 
supra α-open set in X. Let be supra α-openin X. Then is supra semi open and supra pre-
open in X by Theorem 2.8. Thus, V is open in Y since f is a strongly supra semi quotient map. Thus, f is a 
strongly supraα-quotient map. 
 
Remark 4.6 The converse of the Theorem 4.5 is not true in general from the following example. 
 
Example 4.7 Let X = {a, b, c, d}; Y = {p, q, r}; τ = { , X, {a}}; 

 = SαO(X) = { , X, {a}, {b, c}, {a, b, c}}; SSO(X)= { , X, {a}, {a, d}, {b, c}, {a, b, c}, {b, c, d}}, σ = { , Y, {p}, 
{q}, {p, q}}. Then f is a strongly supra α-quotient map. But f is not strongly supra semi quotient 
since  = {a,d}  SSO(X) but {p,r}  σ. 
 
5. Supra α -Quotient Mappings: Here, we restrict the conditions of strongly supra a-quotient map and 
obtain a new map called supra α -Quotient mapping. Also, we shall see some properties that are 
relevant to our topic.  
 
Definition 5.1: Let be a surjective map and and be the supra topologies associated 
with τ and σ respectively. Then f is called a 
(i) supra α  -quotient map if f is supra α-irresolute and  is supra α-open in X implies V is open in 
Y. 
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(ii) supra semi *-quotient map if f is supra semi-irresolute and is supra semi open in X implies V 
is open in Y. 
(iii) supra pre*-quotient map if f is supra pre irresolute and  is supra pre-open in X implies V is 
open in Y. 
 
Example 5.2: Let X = {a, b, c, d}; Y = {p, q, r}; τ = { , X, {a}}; 

= SαO(X) ={ , X,{a}, {b, c}, {a, b, c}, {a, d}};σ = = SαO(Y) = { , Y, {p}, {q}, {p, q}, {p, r}}. Define 
by f(a) = p; f(b) = q = f(c); f(d) = r. Then f is supra α-irresolute. Also, = {a}  SαO(X) implies {p} 
 σ. = {b, c}  SαO(X) implies {q}  σ. = {a, b, c}  SαO(X) implies {p, q}  σ. 

= {a, d}  SαO(X) implies {p, r}  σ. Thus, f is a supra α  quotient map. 
 
Remark 5.3: A supra α - irresolute map need not be a supra α -quotient map. 
 
Example 5.4: Let X = {a, b, c, d};Y = {p, q, r}; τ = { , X, {a},{a,d}};  

= { , X,{a},{a, d}, {a, b, c}}; SαO(X) = { , X, {a}, {a,b},{a,c}, {a, d}, {a, b, c},{a, b, d},{a, c, d}}; σ = { , Y, {p, 
q}}; = SαO(Y) = { , Y, {p, q}, {p, r}}.  
Define  by f(a) = p; f(b) = q = f(c); f(d) = r. Then f is supra α-irresolute. But f is not a supraα - 
quotient map since = {a, d}  SαO(X) but {p, r}  σ. 
 
Definition 5.5: A function is called strongly supra α-open map if the image of every 
supra α-open set in X is a supra α- open set in Y. 
 
Theorem 5.6: Let be surjective, strongly supra α-open map, supra α- irresolute and 

be a supra α -quotient map. Then g ◦ f is a supra α  quotient map. 
Proof: Let V be a supra α-open set in Z. Since g is supra α  quotient, g is supra α-irresolute. Therefore, 

 is a supra α-open set in Y. Since f is supra α-irresolute,  is supra α-open set in X. 

That is  is supra α-open set in X. Thus g ◦ f is supra α-irresolute. Let  be a supra α -

open set in X. That is is supra α-open in X. Since f is a strongly supra α-open map, 

is supra α-open in Y. That is  is supra α - open in Y since g is surjective. Since g is 

supra α -quotient, V is open in Z. Therefore, g  f is a supra α -quotient map. 
 
Theorem 5.7 If a function is a supra semi*-quotient and a supra pre*-quotient map then 
f is a supra α -quotient map. 
Proof: Let V be any supra α- open set in Y.Then V is a supra semi open set and a supra pre-open set in Y 
by Theorem 2.8. By hypothesis  is a supra semi open and a supra pre-open set in X. That is  
is a supra α-open set in X, by Theorem 2.8. Thus, f is supra α-irresolute. Let be a supra α-open set 
in X.Then is supra semi open and supra pre-open set in X.By hypothesis,V is a supra semi open 
set and supra pre-open set in Y. That is V is supra α-open set in Y by Theorem 2.8. Thus, f is a supra α -
quotient map. 
 
Remark 5.8 The converse of the Theorem 5.7 is not true in general from the following example. 
 
Example 5.9 Let X ={a, b, c, d};Y={p, q, r}; τ = { , X, {a}}; 

= { , X, {a}, {b, c}, {a, b, c}}; σ = = SαO(Y ) ={ , Y, {p}, {q}, {p,q}}; 
 SSO(X) ={ , X, {a}, {b, c}, {a, b, c}, {a, d}, {b, c, d}};SSO(Y) = { , Y, {p}, {q}, {p, q}, {p, r}, {q, r}}. Define 

by f(a) = p; f(b) = q = f(c); f(d) = r. Then f is a supra α -quotient map. But f is not a supra semi*-
quotient map since = {a,d}  SSO(X) but {p,r}  σ. 
 
6. Comparisons: Here, we examine the relationship between different kinds of  mappings which are 
introduced in this paper. 
 
Theorem 6.1 If is a quotient map then  isa supra α-quotient map. 
Proof: Let V be any open set in Y. Then V is a supra open set in Y since σ ,thesupra topology on Y. 
By Theorem 2.5, V is a supra α-open set in Y. That is V is openin . By hypothesis is open 
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in . That is is a supra α-openset in X. Therefore is a supra α-continuous. Let 
be an openset in X. Then is a supra open set in X since τ ,the supra topology on 

X.Therefore is a supra α-open set in X by Theorem 2.5.That is is open in .By 
hypothesis, V is an open set in . That is V is a supra α-open set inY. Thus, f is a supra α-quotient 
map. 
 
Definition 6.2 The function  is called quasi supra α-open mapping if the image of every 
supra α-open set in X is open in Y. 
 
Theorem 6.3 If is quasi supra α-open map then  is strongly supra α-
open map. 
Proof: Let V be any supra α-open set in X. Then V is open in . Since f is a quasi supra α-open map, 
f(V) is open in . That is, f(V) is a supra α-open set in Y. Therefore,  is a strongly 
supra α-open map. 
 
Theorem 6.4 Every supra α -quotient map is strongly supra α- quotient map. 
Proof: Let be a supra α -quotient map. Let V be any open set in Y. Then V is supra open 
in Y since σ , the supra topology on Y. By Theorem 2.5, V is supra α-open set in Y. By hypothesis, f is 
supra α-irresolute. Therefore, is supra α-open set in X. Let is supra α-open set in X. Since f 
is supra α -quotient, V isopen in Y. Therefore, f is strongly supra α-quotient. 
 
Remark 6.5 The converse of the Theorem 6.4 is not true in general from the following example. 
 
Example 6.6 Let X = {a, b, c, d};Y = {p, q, r}; τ = { , X, {a}}; σ =  = { , Y, {p}, {p, q}};  = SαO(X) = { , 
X, {a}, {c, d}, {a, c, d}}; SαO(Y ) = { , Y, {p}, {p, q}, {p, r}}. Define by f(a) = p = f(c); f(b) = r; f(d) = 
q. Then f is a strongly supra α-quotient map. But f is not a supra α  -quotient map since {p,r}  SαO(Y) 
but = {a, b, c}  SαO(X). 
 
Theorem 6.7 Every supra quotient map is a supra α-quotient map. 
Proof: Let be a supra quotient map. Let V be any open set in Y. Since f is a supra 
quotient map, f is supra continuous. Therefore is supra open in (X, ) where is the supra 
topology associated with τ. By Theorem 2.5, is supra α-open in X. Thus, f is supra α-continuous. 
Let be an open set in X. Since f is supra quotient, V is supra α-open in Y. Therefore, f is a supra α-
quotient map. 
 
Remark 6.8 The converse of the Theorem 6.7 is not true in general from the following example. 
 
Example 6.9 Let X = {a, b, c, d};Y = {p, q, r};τ = { , X,{a},{a, b}};σ = { , Y, {p}}; 

 = { , X, {a}, {a, b}, {a, c}, {a, b, c}}; SαO(X) = { , X, {a}, {a, b}, {a, c}, {a, d},{a, b, c}, {a, b, d}, {a, c, d}};  
= { , Y, {p}, {p, q}};SαO(Y ) = , Y, {p}, {p, q}, {p, r}}.Define  by f(a) = p; f(b) = r; f(c) = f(d) = q. 
Then f is a supra α-quotient map. But f is not a supra quotient map since ={a, b}  τ but {p, 
r} . 
 
Example 6.10 Let X = {a, b, c, d}; Y = {p, q, r};τ = { , X,{a},{a, b}}; 

= { ,X,{a},{a, b}, {a, c},{a, b, c}}; σ = = SαO(Y ) = { , Y, {p}, {p, q}, {p, r}}; SαO(X) = { , X, {a},{a, b}, {a, 
c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}}; Define  by f(a) = p; f(b) = r; f(c) = q = f(d) Then f is supra 
α -quotient map and strongly supra α-quotient map. But f is not supra quotient map since 

={a, d} . 
 
Example 6.11 Let X = {a, b, c, d};Y = {p, q, r}; τ = { , X, {a}};σ = { , Y, {p}, {p, r}}; 

= { , X,{a},{a, d}}; SαO(X) = { , X,{a},{a, b},{a, c},{a, d},{a, b, c},{a, b, d},{a, c, d}}; = SαO(Y ) = 
{ ,Y,{p},{p, q},{p, r}}. Define  byf(a) = p; f(b) = q = f(c); f(d) = r. Clearly f is supra quotient but 
neither supra α -quotient map nor strongly supra α-quotient  
map since = {a, b, c}  SαO(X)but {p, q}  σ 
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Theorem 6.12 Let be a surjective map. Consider the followingstatements. 
(i) f is a supra α -quotient map. 
(ii) f is a strongly supra α-quotient map. 
(iii) f is a supra α-quotient map. 
Then (i) implies (ii) implies (iii). But the reverse implication is not true. 
 
Remark 6.13 The following diagram is obtained from the above discussion and the existing results.  
 

 
 

                  (1) Supra α quotient map,        (2) strongly supraα-quotient map   
(3) supra α-quotient map,         (4) supra quotient map. 
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