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1. Introduction and preliminaries: 

A subset A  of a topological space X  is said to 
be a regular open set (Stone, 1937) if 

))((= AClIntA . It is called a regular closed if cA  is a 

regular open. In Stone (1937), it was shown that the 
regularly open sets of a space ( ,X ) is a base for a 

topology s  on X  coarser than  . The space 

),(X s  was called the semi-regularization space of 

,(X ). A space ( ,X ) is semi-regular if and only if 

the regularly open sets of ( ,X ) is a base for  ; that 

is, s = . For a space ,(X ), the regularly open sets 

of ( ,X ) equal the regularly open sets of ( s,X ). 

Hence, the semi-regularization process generates at 

most one new topology. Thus sss  =)(  (Stone, 

1937). A space X  is connected if X  cannot be 
represented as the union of two or more disjoint 
nonempty open subsets. If X  is not connected, then 
X  is disconnected.  

Definition 1.1 A function YXf :  is called:  

a) an almost continuous (Singal and Singal, 1968) if 
for each Xx  and for each regular open set V  

containing )(xf , there exists an open set U  

containing x  such that VUf )( .  

b) an almost perfectly continuous (Singh, 2010) if 

)(1 Uf   is clopen set in X , for every regular 

open set U  in Y . 

c) an almost strongly  -continuous (Noiri and 

Kang, 1984) if for each Xx  and for each 

regular open set V  containing )(xf , there 

exists an open set U  containing x  such that 

VUClf ))(( .  

d) a  -continuous (Noiri, 1980) if for each Xx  

and for each regular open set V  containing 

)(xf , there exists a regular open set U  

containing x  such that VUf )( .  
 

A proper nonempty open (resp. closed) subset U  of 
X  is said to be a minimal open (resp. a minimal 

closed) set (Nakaoka and Oda, 2001) if any open 
(resp. closed) set which is contained in U  is   or 

.U  A proper nonempty open (resp. closed) subset 
M  of X  is said to be a maximal open (resp. a 
maximal closed) set (Nakaoka and Oda, 2003) if any 
open (resp. closed) set which contains M  is X  or  
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M . The collection of all minimal open (resp. maximal 
open, minimal closed, maximal closed) sets is denoted 

by )(XOmi  (resp. )(XOM a , )(XCmi , )(XCM a ).  

Lemma 1.2 (Nakaoka and Oda, 2003) Let ),( X  be a 

topological space.  
a) If U  is a maximal open set and W  is an open set 

such that XWU  , then UW  .  

b) If U  and V  are maximal open sets such that 

XVU  , then VU = .  

Definition 1.3 (Benchalli, Basavaraj, and Wali, 2011) A 

topological space ),( X  is said to be minT  (resp. maxT ) 

space if every nonempty proper open subset of X  is 
minimal open (resp. maximal open) set.  

Remark 1.4 (Benchalli et al., 2011) The concepts minT  

and maxT  spaces are identical. That is, X  is minT  if and 

only if X  is maxT .  

Definition 1.5 (Benchalli et al., 2011) Let X  and Y  be 
topological spaces. A map YXf :  is called:  

a) a minimal continuous (briefly. a min-continuous) if 

)(1 Mf   is an open set in X  for every minimal 

open set M  in Y .  
b) a maximal continuous (briefly. a max-continuous) if 

)(1 Mf   is an open set in X  for every maximal 

open set M  in Y .  
 

Remark 1.6 Let Y  be a minT  space. Then, YXf :  is 

a min-continuous iff f  is a max-continuous.  

Definition 1.7 A nonempty proper regular open set A of 
a topological space ( ,X ) is said to be:  

a) a minimal regular open set (Jasim and Aziz, 2014) if 
any regular open set contained in A  is A  or   and 

a minimal regular closed set (Anuradha and Chacko, 
2015) if any regular closed set contained in A  is A  
or  .  

b) a maximal regular open set (Anuradha and Chacko, 
2015) if any regular open set contains A  is X  or 
A  and a maximal regular closed set (Jasim and Aziz, 

2014) if any regular closed set contains A  is X  or 
A .  

 

The collection of all minimal regular open (resp. 
minimal regular closed, maximal regular open, maximal 
regular closed) sets in a topological space ( ,X ) is 

denoted by ),( XROmi  (resp. ),( XRCmi , 

),( XROMa , ),( XRCMa ).  

Theorem 1.8 (Mahdi and Nasser, in press) Let X  be a 
topological space and XF  . Then F  is a minimal 

regular open (resp. a minimal regular closed) set if and 

only if FX \  is a maximal regular closed (resp. a 
maximal regular open) set.  

Lemma 1.9 (Anuradha and Chacko, 2015) Let X  be a 
topological space and U  a minimal regular open set.  

a) If W  is a regular open set such that WU , 

then WU  .  

b) If V  is a minimal regular open set such that 

VU , then VU = .  

Theorem 1.10 (Mahdi and Nasser, in press) If A  is a 
minimal open set in a space X  such that A  is not dense 
in X , then ))(( AClInt  is a minimal regular open.  

Theorem 1.11 (Mahdi and Nasser, in press) Let X  be a 

semi-regular space and U  a nonempty regular open set, 
then the following three conditions are equivalent :  

a) U  is a minimal regular open.  

b) )(SClU   for any nonempty subset S  of U .  

c) )(=)( UClSCl  for any nonempty subset S  of U .  

Theorem 1.12 (Mahdi and Nasser, in press) Let A  be a 

nonempty subspace of X  and U  a regular open set in 

A  and a regular open in .X If U  is a minimal regular 

open in A , then U  is a minimal regular open in X .  

Theorem 1.13 (Mahdi and Nasser, in press) If A  is a 
maximal open set in a topological space X , then exactly 
one of the following holds:  

1. A  is a maximal regular open set.  
2. A  is a dense set in X .  

 

Theorem 1.14 (Mahdi and Nasser, in press) Let X  be a 
semi-regular space. Then, U  is a minimal regular open 

set if and only if U  is a minimal open set; that is, 

)(XOmi  )(= XROmi .  

Theorem 1.15 (Mahdi and Nasser, in press) Let ),( sX   

be the semi-regularization space of a topological space 

),( X . Then, ),( XROmi ),(= si XROm   and 

),( XROMa  ),(= sa XROM  .  

Definition 1.16 (Anuradha and Chacko, 2015) A 

topological space ( ,X ) is said to be an minrT  space if 

every proper nonempty regular open subset of X  is 
minimal regular open.  

Theorem 1.17 (Mahdi and Nasser, in press) Let X  be 

an minrT  space. Then, =)(XROmi  )(XROMa .  
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2. R-min and r-max continuous functions; 
definitions and characterizations: 

 

Definition 2.1 Let X  and Y  be topological spaces. A 
map YXf :  is called:  

a) a regular minimal continuous (  briefly, an r-min-

continuous )  if )(1 Uf   is open set in X , for every 

minimal regular open set U  in Y .  
b) a regular maximal continuous (  briefly, an r-max-

continuous )  if )(1 Uf   is open set in X , for every 

maximal regular open set U  in Y .  
 

Example 2.2 Let {1,2,3,4}== YX  with the topology 

{1,3,4}}{1,2,4},{1,2},{1,4},{4},{1},,,{= XX   and  

{1,2,3}}{1,2,4},{2,4},{1,4},{1,2},{4},{2},{1},,,{= Y
Y



 Then  

{1,2,3}}{2,4},{1,4},{4},{2},{1},,,{=),( YYRO Y  . 

Define YXf :  by 1=(1)f , 1=(2)f , 3=(3)f , 

4=(4)f  and YXg :  by 1=(1)g , 3=(2)g , 

3=(3)g , 2=(4)g . Then, f  is r-min-continuous and g  

is r-max-continuous.  

Theorem 2.3 For a function YXf : , the following 

are equivalent:  
a) f  is r-min-continuous (resp. r-max-continuous).  

b) The inverse image of any maximal regular closed 
(resp. minimal regular closed) set is closed set.  

c) For any Xx  and any minimal regular open (resp. 

maximal regular open) set U  in Y  containing 

)(xf , there exists an open set W  in X  containing 

x  such that UWf )( .  

Proof. )( ba  The complement of minimal regular 

open (resp. maximal regular open) set is maximal 
regular closed (resp. minimal regular closed) set. 

Moreover, )(\=)\( 11 UfXUYf  . 

)( cb  If U  is a minimal regular open set in Y  such 

that Uxf )( , then UY \  is a maximal regular closed 

in Y  and )(\=)\( 11 UfXUYf   is closed set in X  

and so )(1 Uf   is open set in X . Since Uxf )( , 

)(1 Ufx  . Take )(= 1 UfW  , we get 

)(= 1 UfWx   and UWf )( . 

)( ac  Let U  be a minimal regular open set in Y . Let 

)(1 Ufx  . Then there exists an open set W  in X  

such that Wx  and UWf )( . Hence, 

)(1 UfWx   and so )(1 Uf   is open in X .        

Theorem 2.4 Let X , Y  be topological spaces. Consider 
the following two statements:  

1. Every minimal regular open set U  in Y  is an 
intersection of finitely many of maximal regular 
open sets in Y .  

2. If YXf :  is r-max-continuous function, then f  

is r-min-continuous function. 
Then (1)  implies (2) .  

Proof. Follows from the fact that 

)(=)( 1

1=1=

1

i

n

ii

n

i
MfMf    and the fact that any 

finite intersection of open sets is open.                      

Theorem 2.5 Let Y  be an minrT  space. Then YXf :  

is r-min-continuous if and only if f  is r-max-continuous.  

Proof. Follows from Corollary 1.17.                    

3. Relations between r-min, r-max and other types 
of continuous functions: 
Firstly, there is no relation between r-min-

continuous (resp. r-max-continuous) and min-
continuous (resp. max-continuous) functions, as shown 
in the following examples:  

Example 3.1 Let ),( XX   and ),( YY   be as in Example 

2.2. Define XYh :  by 2=(1)h , 1=(2)h , 1=(3)h , 

4=(4)h  and XYk :  by 4=(1)k , 1=(2)k , 

2=(3)k , 3=(4)k . Then, h  is both r-min-continuous 

and r-max-continuous, but:  
1. h  is not min-continuous, since the set {1} is 

minimal open in X , but {2,3}=({1})1f  which is 

not open in Y .  
2. h  is not max-continuous, since the set {1,3,4} is 

maximal open in X , but {2,3,4}=({1,3,4})1f  

which is not open in Y .  
Moreover, k  is both min-continuous and max-

continuous, but k  is not r-min-continuous and not r-
max-continuous since the set {1,2} is both minimal 

regular open and maximal regular open in X , but 

{2,3}=({1,2})1k  which is not open in Y .  

Theorem 3.2 Let Y  be a semi-regular space. Then, 
YXf :  is r-min-continuous if and only if f  is min-

continuous.  
Proof. Follows from Theorem 1.14.                    
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Definition 3.3 (Anuradha and Chacko, 2015) Let X  
and Y  be topological spaces. A function YXf :  is 

called:  
a) a minimal regular continuous (briefly, a min r-

continuous) if )(1 Uf   is regular open set in X , for 

every minimal regular open set U  in Y .  
b) a maximal regular continuous (briefly, a max r-

continuous) if )(1 Uf   is regular open set in X , for 

every maximal regular open set U  in Y .  
 

Remark 3.4 Every min r-continuous (resp. max r-
continuous) is r-min-continuous (resp. r-max-
continuous), but the converse need not be true as shown 
in the following example:  

Example 3.5 Let ),( XX   and ),( YY   be as in Example 

2.2. Define YXh :  by 1=(1)h , 1=(2)h , 3=(3)h , 

1=(4)h . Then f  is r-min-continuous, but not min r-

continuous since {1} is minimal regular open set in Y , 

while {1,2,4}=({1})1f  which is not regular open in 

X . In Example 2.2, YXg :  is r-max-continuous, but 

not max r-continuous since {1,4} is maximal regular 

open in Y , while {1}=({1,4})1g  which is not regular 

open in X .  
Theorem 3.6 Let X , Y  be topological spaces and 

YXf : .  

1. If f  is continuous, then f  is both r-min-

continuous and r-max-continuous.  
2. If f  is almost continuous, then f  is both r-min-

continuous and r-max-continuous.  
3. If f  is almost perfectly continuous, then f  is both 

r-min-continuous and r-max-continuous.  
4. If f  is almost strongly   continuous, then f  is 

both r-min-continuous and r-max-continuous.  
5. If f  is  -continuous, then f  is both r-min-

continuous and r-max-continuous.  
 

Remark 3.7 The converse of all parts of Theorem 3.6 
need not be true as shown in the following example:  
Example 3.8 In Example 2.2, f  is r-min-continuous, 

but:  
1. f  is not continuous, since {1,2,3} is open in Y , 

but {1,2,3}=({1,2,3})1f  which is not open in 

.X  
2. f  is not almost continuous, since {1,2,3} is 

regular open set in Y , but {1,2,3}=({1,2,3})1f  

which is not open in X .  
3. f  is not almost perfectly continuous, since {1} is 

regular open in Y , but {1,2}=({1})1f  which is 

not clopen in X .  
4. f  is not almost strongly   continuous, since for 

2=x  in X , 1=(2)f , we have {1,4} is a regular 

open set in Y  containing (2)f , but there is no 

open set W  in X  contains 2  such that 

{1,4}))(( WClf .  

5. f  is not  -continuous, since for 2=x  in X , 

1=(2)f , we have {1,4} is a regular open set in Y  

containing (2)f , but there is no open set W  in X  

contains 2  such that {1,4}))(( Wf .  

Moreover, g  is r-max-continuous, but:  

1. g  is not almost perfectly continuous, since {2} is 

regular open in Y , but {4}=({2})1g  which is not 

clopen in X .  
2. g  is not almost strongly   continuous, since for 

4=x  in X , 2=(4)g  and {2,4} is a regular open 

set in Y  containing (4)g , but there is no open set 

W  in X  contains 4  such that {2,4}))(( WClg .  

3. g  is not  -continuous, since for 3=x  in X , 

3=(3)g , we have {1,2,3} is a regular open set in 

Y  containing (3)f , but there is no regular open set 

W  in X  contains 3  such that {1,2,3}))(( Wg .  

Also, In Example 3.1, h  is r-max-continuous, but h  is 
not continuous since the set {1} is open in X , but 

{2,3}=({1})1h  which is not open in Y .  

Theorem 3.9 Let YXf :  be a function such that for 

every Xx , there exists a minimal regular open set U  
containing )(xf . Then f  is r-min continuous if and only 

if f  is almost continuous.  

Proof. Let Xx  and G  a regular open set containing 

)(xf . Then, there exists a minimal regular open set U  

containing )(xf . By Lemma 1.9, GU  . As f  r-min 

continuous, there exists an open set W  containing x  
such that GUWf )( . Therefore, f  is almost 

continuous. The converse follows directly from 
Theorem 3.6 part (2) .                                

4. Properties of r-min and r-max continuous 
functions: 

 

http://resportal.iugaza.edu.ps/journal.aspx?id=3
http://creativecommons.org/licenses/by/4.0/


Regular-Minimal and Regular-Maximal Continuous Functions  Fadwa Nasser 
Hisham Mahdi 

 

 
 
061 

 
 

IUG Journal of Natural Studies (Islamic University of Gaza) / CC BY 4.0 

 

Theorem 4.1 Let YXf :  be an r-min-continuous 

and Xx . If U  is a minimal open set containing )(xf  

such that U  is not dense in Y , then there exists an open 

set W  in X  containing x  such that 

))(()( UClIntWf  .  

Proof. By Theorem 1.10, ))(( UClInt  is a minimal 

regular open set in Y  and ))(()( UClIntxf  . By 

Theorem 2.3, there exists an open set W  containing x  

such that ))(()( UClIntWf  .                        

Theorem 4.2 Let Y  be a semi-regular space and 
YXf :  a surjection function. If f  is r-min-

continuous, then for any minimal regular open set U  in 

Y  and any nonempty subset S  of U , there is a 

nonempty open set W  in X  such that ))((1 SClfW  .  

Proof. Let U  be a minimal regular open set in Y  and S  

a nonempty subset of U . Then )(= 1 UfW   is a 

nonempty open set. By Theorem 1.11, )(SClU  . So, 

)()( SClUWf  . Therefore, ))((1 SClfW  .     

Theorem 4.3 Let YXf :  be an r-min-continuous 

(resp. an r-max-continuous). Then for any subset A  of 
X , YAAf :|  is an r-min-continuous (resp. an r-

max-continuous).  
Proof. Direct from the fact that 

AUfUAf  )(=)()|( 11 .                          

Theorem 4.4 Let }:{ A  be an open cover of X . 

Then, YXf :  is r-min-continuous (resp. r-max-

continuous) if and only if YAAf  :|  is r-min-

continuous (resp. r-max-continuous),  .  
Proof. If YXf :  is r-min-continuous (resp. r-max-

continuous), then by Theorem 4.3, YAAf  :|  is r-

min-continuous (resp. r-max-continuous),  . 

Conversely, assume that  , YAAf  :|  is r-

min-continuous. Let U  be a minimal regular open set 

in Y . Then, ))()|((=)( 11 UAfUf 





 . But 

)()|( 1 UAf 

  is open set in A  for every  . Since 

A  is open in X , )()|( 1 UAf 

  is open set in X  and 

so, )(=))()|(( 11 UfUAf 

   is open in X . 

Therefore, YXf :  is r-min-continuous. Similarly, if 

YXf :  is r-max-continuous.                      

Corollary 4.5 Let BAX =  where A  and B  are both 
open (or both closed) sets in X . Then, a function 

YXf :  is r-min-continuous (resp. r-max-continuous) 

iff both Af |  and Bf |  are r-min-continuous (resp. r-

max-continuous).                                     

Theorem 4.6 Let B  be a subspace of a space Y  and 
BXf : . If )()( YROBRO   and YXf :  is r-

min-continuous, then BXf :  is r-min-continuous.  

Proof. If U  is a minimal regular open set in B , then by 

Theorem 1.12, U  is a minimal regular open set in Y  

and so the result follows.                              
Remark 4.7 The composition of even two r-min-
continuous (resp. r-max-continuous) functions need not 
be r-min-continuous (resp. r-max-continuous).  

Example 4.8 Let ),( XX  , ),( YY   be as in Example 2.2 

and },,{= cbaZ  with }},{},,{},{},{,,{= cbbabaZZ 

. Define YXf :  as in Example 2.2 and ZYh :  by 

bh =(1) , ch =(2) , bh =(3) , ah =(4) . Then f  and h  

are r-min-continuous. But ZXfg :  is not r-min-

continuous since the set },{ cb  is minimal regular open in 

Z , while })),({(=}),({)( 111 cbgfcbfg   

{1,2,3}=({1,2,3})= 1f  which is not open in X .  

Example 4.9 Let {1,2,3,4}=== ZYX  with  

{2,3,4}}{1,3,4},{3,4},{1,2},{2},{1},,,{= XX  , 

{1,2,3},{2,3},{1,3},{1,2},{3},{2},{1},,,{= Y
Y



{2,4}}{2,3,4},{1,2,4}, and {1,4},{4},{1},,,{= ZZ   

{1,3,4}}{1,2,4},{1,2}, . Then {3},{1},,,{=),( YYRO Y 

{2,4}}{2,3,4},{1,2,4},{1,3},  and {1,2}}{4},,,{=),( ZZRO Z 

. Define YXf :  by 1=(1)f , 3=(2)f , 2=(3)f , 

4=(4)f  and ZYg :  by 1=(1)g , 2=(2)g , 

3=(3)g , 3=(4)g . Then, both f  and g  are r-max-

continuous, but ZXfg :  is not r-max-continuous 

since {1,2} is maximal regular open set in Z , but  

{1,3}=({1,2})=({1,2}))(=({1,2}))( 1111  fgffg 

 which is not open set in X .  
 The proofs of the following three theorems are direct 
and trivial, so they are omitted.  

Theorem 4.10 Let YXf :  be a continuous function 

and ZYg :  an r-min-continuous (resp. an r-max-

continuous). Then ZXfg :  is r-min-continuous 

(resp. r-max-continuous).  
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Theorem 4.11 Let YXf :  be an almost continuous 

and ZYg :  a min r-continuous (resp. a max r-

continuous). Then ZXfg :  is r-min-continuous 

(resp. r-max-continuous).  

Theorem 4.12 Let Y  be a minT  space. If YXf :  is a 

min-continuous and ZYg :  is an r-min-continuous 

(resp. an r-max-continuous), then ZXfg :  is r-

min-continuous (resp. r-max-continuous).  

Theorem 4.13 Let Z  be a semi-regular space. If 
YXf :  is a continuous and ZYg :  is a min-

continuous, then ZXfg :  is r-min-continuous.  

Proof. Follows from Theorem 3.2 and Theorem 4.10.    
Theorem 4.14 Let YXf :  be a surjction open 

mapping. If ZYg :  is a function such that 

ZXfg :  is r-min-continuous (resp. r-max-

continuous), then ZYg :  is r-min-continuous (resp. 

r-max-continuous).  
Proof. Let U  be a minimal regular open set in Z , then 

)()( 1 Ufg   is open in X  and so ))()(( 1 Ufgf   

)))(((= 11 Ugff   )(= 1 Ug   is open in Y .            

Theorem 4.15 Let ),( sX   and ),( sY   be the semi-

regularization spaces of topological spaces ),( X  and 

),( Y , respectively. Then,  

a) ),(),(:  YXf   is r-min-continuous (resp. r-

max-continuous) if and only if ),(),(: sYXf    

is r-min-continuous (resp. r-max-continuous).  

b) If ),(),(:  YXf s   is r-min-continuous (resp. r-

max-continuous), then ),(),(:  YXf   is r-

min-continuous (resp. r-max-continuous).  
Proof. )(a  Follows directly from Theorem 1.15. 

)(b  Follows from the fact that  s .                 

Theorem 4.16 Let A  and B  be two minimal regular 
open sets in Y  such that YBA = . If YXf :  is r-

min-continuous, then X  is disconnected.  

Proof. Since BA  , by Lemma 1.9, =BA . So, 

)(1 Af   and )(1 Bf   are two open sets in X . Since 

=BA  and YBA = , then =)()( 11 BfAf    

and XBfAf =)()( 11   .                           

Theorem 4.17 Let 1M  and 2M  be two disjoint maximal 

open sets in a space Y  such that they are not dense. If 
YXf :  is r-max-continuous, then X  is 

disconnected.  

Proof. By Theorem 1.13, 1M  and 2M  are two maximal 

regular open sets. As YXf :  is r-max-continuous, 

)( 1

1 Mf   and )( 2

1 Mf   are two open sets in X . By 

Lemma 1.2, YMM =21 . Hence, 

XMfMf =)()( 2

1

1

1    and =)()( 2

1

1

1 MfMf   .   

References: 
Anuradha, N., and Chacko, B. (2015). On minimal regular 

open sets and maps in topological spaces. J.Math.Sci., 4, 
182–192.  

Benchalli, S. S., Basavaraj, M., and Wali, R. S. (2011). On 
Minimal Open sets Maps in Topological Spaces. 
J.Comp.Math.Sci., 2, 208–220.  

Jasim, T. H., and Aziz, N. I. (2014). On Generalized Minimal 
Open Set and Some Properties. Australian.J. Basic and 
Applied Sci., 8, 24–36. 

Mahdi, H., and Nasser, F. (2017). On Minimal and Maximal 
regular Open Sets. Mathematics and Statistics, 5(2). 

Nakaoka, F., and Oda, N. (2001). Some application of minimal 
open sets. Int.J.Math.Sci. 27-8,471–478.  

Nakaoka, F., and Oda, N. (2003). Some properties of maximal 
open sets. Int.J.Math.Sci., 21, 1331–1340.  

Noiri, T. (1980). On  -continuous Functions. 

J.Korean.Math.Soc., 16, 161–166.  

Noiri, T., and Kang, S. M. (1984). On Almost Strongly  -

continuous Functions. Indian. J. Pure. Appl. Math., 15, 1–8.  
Singal, M. K., and Singal, A. R. (1968). Almost Continuous 

Mappings. Yokohama.Math.J. 16, 63–73.  
Singh, D. (2010). Almost Perfectly Continuous Functions. 

Quaest.Math., 33, 1–11.  
Stone, M. (1937). Applications of the theory of Boolean rings 

to general topology. Trans.Amer.Math.soc., 41,374–481.
 

 
 
 

 

 

 

 الصغرى والمنتظمة العظمى المنتظمة المتصلة الدوال

 المنتظمة المتصلة والدوال العظمى المنتظمة المتصلة الدوال تسمى المتصلة الدوال من جديدة أنواع بتقديم قمنا البحث، هذا في

 إضافية خصائص بدراسة قمنا فقد لذلك إضافة. المتصلة الدوال من المختلفة بالأنواع علاقاتهما في بالبحث قمنا. الصغرى

  .المتصلة الدوال من أخرى جديدة لأنواع
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