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Abstract: In this paper, we discuss ng -continuous and 
irresoluteness via ng  in nts’s. Also some characterizations are 
discussed with necessary examples.  
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I  INTRODUCTION AND PRELIMINARIES 

Nano topology (briefly, ) was introduced by Lellis 
Thivagar [7] in the year 2013. Also he introduced nano closed 
( ) sets , nano-interior ( ) and nano-closure ( ) in a 
nano topological spaces (briefly, ). Various forms of sets 
were discussed in [1] -[13]. Nano regular open (briefly, ) 
sets, nano -interior (resp. nano -closure, nano -interior, 
nano -closure) (briefly,  (resp. , , 

)) and also nano -open (resp. nano -closed, nano 
-open, nano -closed) (briefly,  (resp. , , )) 

sets were introduced in [4, 7, 11, 12]. Nano -pre (resp. nano 
-semi, nano , nano , nano -pre and nano -semi) open set 

(briefly  (resp. , , ,  and )), nano 
-pre (resp. -semi, ,  and -semi) interior ( briefly, 

 (resp. , ,  and 
)), nano -pre (resp. -semi, ,  and -semi) 

closure ( briefly,  (resp. , ,  
and )) were introduced in [10, 11, 12]. The collection 
of all  (resp. , ,  and ) sets is denoted  
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by  (resp.  , , 
 and ) and the collection of all 

nano -pre (resp. -semi, , nano  and -semi) closed 
(briefly,  (resp. , ,  and )) sets is 
denoted by  (resp. , 

,  and ). Nano 
generalized (resp. ,  semi, ,  semi,  pre,  and ) closed 
(briefly, , , , , , ,  and 

) were introduced in [1, 2, 4, 5, 9].  
A subset  of a nano generalized (resp. ,  semi,  ,  semi 
and  pre) open [1, 2, 4, 5] (briefly, (resp. , , 

,  and )) if its complement  is nano 
generalized (resp. ,  semi, ,  semi and  pre) closed 
(briefly, (resp. , , ,  and )). 
The system of all nano generalized (resp. ,  semi,  ,  semi, 

 pre,  and ) open sets of  is denoted by 
(resp. , , , 
, ,  and ). 

Nano continuous and irresolute (briefly,   and  ) 
were introduced by [3, 8]. 

II NANO GENERALIZED  CONTINUOUS MAPS 

Definition 2.1  A function  is 
called nano generalized  (resp. ) continuous (briefly, 

 (resp. ) ), if for each   of ,  is 
 (resp. ) of .  

 
Theorem 2.1   Let  be a 
mapping. Then [(i)]  
    1.  Every  mapping is .  
    2.  Every  mapping is .  
    3.  Every  mapping is .  
    4.  Every  mapping is .  
    5.  Every  mapping is .  
    6.  Every  mapping is .  
    7.  Every  mapping is .  
    8.  Every  mapping is .  
    9.  Every  mapping is .  
    10.  Every  mapping is .  
 But not conversely.  
Proof. (i) Let  be  and  
is a  in . Then  is  in . But every  is 

,  is  in . 
The others are proved in a similar way.              
 
Example 2.1   Let  with 

, . Then, the  is 
defined as . Then the 
mapping  defined by [(i)]  
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    1.  , ,  and  is 
 but not . The set  is  in  but 

 is not  in .  
    2.  , ,  and  is 

 but not . The set  is  in  but 
 is not  in .  

    3.  , ,  and  is 
 but not . The set  is  in  but 

 is not  in .  
    4.  , ,  and  is 

 but not . The set  is  in  but 
 is not  in .  

    5.  , ,  and  is 
 but not . The set  is  in  but 

 is not  in .  
    6.  , ,  and  is 

 but not . The set  is  in  but 
 is not  in .  

  
Example 2.2  Let  with 

,  and  
with , . Then, 

 and 
. Then the mapping 

 defined by , , 
,  and  is  but not 

. The set  is  in  but  is not 
 in .  

 
Example 2.3   Let  with 

,  and  
with , . Then, 

 and 
. Then the mapping 

 defined by [(i)]  
    1.  , ,  and  is 

 (resp. ) but not  (resp. ). 
The set  is  in  but  is not  
(resp. ) in .  
    2.  , ,  and  is 

 but not . The set  is  in  but 
 is not  in .  

  
Remark 2.1  The concept of  and  are 
independent.  
 
Example 2.4  In Example 2.3, [(i)]  
    1.  , ,  and  is 

 but not . The set  is  in  but 
 is not  in .  

    2.  , ,  and  is 
 but not . The set  is  in  but 

 is not  in .  
  
 
From Examples 2.1 to 2.4  Theorem 2.1, we have 
 

 
  

Note:  denotes  implies ,  does not implies .  
 
Theorem 2.2   A map  is  
(resp. )  iff the inverse image of every  set in  
is  (resp. ) in .  
 
Theorem 2.3  A map  is 

 iff   subset  of .  
Proof. We prove only the necessity part. Let    be 

 implies . Implies  is  in  
  is  in . Clearly, 

    
. 

. Hence .  
  subset  of .              

The Theorem 2.3 is also satisfy the map  for their 
respective closure. 
 
Remark 2.2  A map  is  
then  is not necessarily equal to  
where .  
 
Example 2.5  In Example 2.1, Define an identity map, then  
is . Let . Then 

. 
But . Thus 

, even though  is  . 
That is equality does not hold.  
 
Theorem 2.4  A map  is 

 iff   subset  of 
.  

 
Remark 2.3  A map  is  
then  is not necessarily equal to 

 where .  
 
Example 2.6  In Example 2.1, Define an identity map, then  
is . Let . Then 

. But 

. Thus , even though  is 
 . That is equality does not hold.  

 
Theorem 2.5  A map  is 

 iff 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878, Volume-8 Issue-5, January 2020 

2174  

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: E6088018520/2020©BEIESP 
DOI:10.35940/ijrte.E6088.018520 
Journal Website: www.ijrte.org 
 

  subset  of .  
 
The map  satisfy the Theorems 2.4  2.5 for their 
respective interior. 
 
Remark 2.4  A map  is  
then  is not necessarily equal to  

 where .  
 
Example 2.7  In Example 2.1, Define an identity map, then  
is . Let . Then 

. 
But . 
Thus  , even though  is 

 . That is equality does not hold.  
 
Theorem 2.6  In a  , if the collection of 

 is closed under arbitrary union  let 
  be a function. Then [(i)]  

    1.   is   
    2.    and each   in  with   a 

  in     .  
    3.   , the inverse of every  of  is 

  
 are equivalent.  
 
The map  satisfy the Theorem 2.6 for their 
respective family of open sets. 
 
Remark 2.5  The composition of two  functions need 
not be  as seen from the example.  
 
Example 2.8  Let  with 

,  
  and 
, , 

. Then, the identity 
mappings  and 

 are  but the 
composition  is not , the set  is  in  
but  is not  in .  
 
 
Theorem 2.7  Let  be  
and  be , then  is 

.  
 
The map  also satisfy the Theorem 2.7. 
 
Definition 2.2  A map  is nano 
generalized  (resp. nano generalized ) continuous 
(briefly,  (resp. ) ), if   (resp. ) 
subset  of ,  is  (resp. ) subset of .  
 
Theorem 2.8  A map  is 

 (resp. ), iff  is  (resp. 
) in    set  in .  

 
Theorem 2.9  Every  (resp. ) function is 

 (resp. ). But not conversely.  

Proof. Based on every  set is . 
The other case is also similar 
 
Example 2.9  Let , 

,   , 
 , . Then, 

 and 
 . Then the mapping 

 defined by , , 
 and  is  but not . The 

set  is  in  but  is not 
 in .  

 
Remark 2.6  The composition of two  functions 
need not be  as seen from the example.  
 
 
Example 2.10  Let , 

,  and 
, , . 

Then,   
 . Then, the identity 

mappings   
 are  but the 

composition  is not , the set  is  in 
 but  is not  in .  

 
Theorem 2.10  Let  be 

 and  be , 
then  is .  

III NANO GENERALIZED  IRRESOLUTE MAPS 

 
Definition 3.1  A map  is called 
nano generalized  (resp. ) irresolute (briefly,  
(resp. )) maps, if   (resp. ) subset  
of ,  is  (resp. ) subset of .  
 
Theorem 3.1   A map  is [(i)]  
    1.  , then  is .  
    2.  , then  is .  
    3.  , then  is .  
    4.  , then  is .  
    5.  , then  is .  
    6.  , then  is .  
    7.  , then  is .  
    8.  , then  is .  
 But not conversely.  
Proof. (vii) Let  be  in ,   is  in , since 
every  is . By hypothesis,  is . 
Therefore,  is . 
The other cases are similar 
 
Example 3.1   Let , 

,  Then 
  and 
, . Then 
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. Define 
 as identity mapping. Then [(i)]  

    1.   is , but  is not , since  
which is not  in  whereas  is  in .  
    2.   is , but  is not , since 

 which is not  in  whereas  is  
in .  
    3.   is , but  is not , since 

 which is not  in  whereas  is 
 in .  

 
 
    4.   is , but  is not , since 

 which is not  in  whereas  
is  in .  
 
Example 3.2  Let , 

,  Then 
   

, . Then 
. Define 

 as identity mapping. Then [(i)]  
    1.   is , but  is not , since 

 which is not  in  whereas  is 
 in .  

    2.   is , but  is not , since 
 which is not  in  whereas  

is  in .  
    3.   is , but  is not , since 

 which is not  in  whereas 
 is  in .  

    4.   is , but  is not , since 
 which is not  in  whereas  

is  in .  
 
Theorem 3.2  A map  is 

 (resp. ) iff for every  (resp. 
)  in ,  is  (resp. ) in .  

Proof. Follows from the fact that the complement of  
(resp. ) set is  (resp. ) and vice versa.    
           
Theorem 3.3  If  and 

 are both , then 
 is .  

Proof. Let  be  in . Then  is  in , 
since  is  and  is 

 in  clearly  is . Hence  is .              
The map  is also satisfy the Theorem 3.3. 
 
Theorem 3.4  [(i)]  
    1.  If  is   

 is , then 
 is .  

    2.  If  is   
 is , then 

 is .   
 
The map  is also satisfy the Theorem 3.4. 
 

Theorem 3.5   If  is   
 is , then 

 is .  
Proof. Let  be  in . Then  is  in , clearly 

 is . Thus  is  in , clearly every  
set is  and  is  in 

 since  is . Hence  is .              
The map  is also satisfy the Theorem 3.5. 
Theorem 3.6  If  is   

 is , then 
 is .  

Proof. Proof is similar from the Theorem 3.5. 
 
Proposition 3.1  Let  be a 
function. If  is [(i)]  
    1.  , then it is .  
    2.  , then it is .  
  
Proof. The proof is immediate. 
 
Remark 3.1  Every  function is . But not 
conversely.  
 
Example 3.3  In Example 3.1,  is , but  is not 

, since  which is not  in  
whereas  is  in .  
 
Theorem 3.7  Let   

 be any two maps. Then if  is 
   is , then 

 is .  
 
Theorem 3.8  Let   

 be any two functions. [(i)]  
    1.  If  is    is , then  is .  
    2.  If  is    is , then  is 

.  

CONCLUSION 

 In this paper, ,  and their respective 
irresoluteness are studied and many interesting examples in 
various forms are discussed. 

REFERENCES 

1.  S.Bamini, M. Saraswathi, A. Vadivel and G. Saravanakumar,  
Generalizations of nano -closed sets in nano topological spaces, 
Adalya Journal,  8 (11) (2019), 488-493. 

2. K. Bhuvaneshwari and K. Mythili Gnanapriya, Nano Generalized 
closed sets, International Journal of Scientific and Research 
Publications, 4(5) 2014, 1-3. 

3. K. Bhuvaneswari and A. Ezhilarasi,  Nano semi generalized 
irresolute maps in Nano topological spaces, International Journal of 
Mathematical Archive,  7 (3) (2016), 68-75. 

4. Carmel Richard, Studies on nano topological spaces, Ph.D Thesis, 
Madurai Kamaraj University, India, (2013). 

5. P. Dhanasekaran, A. Vadivel, G. Saravanakumar and M. 
Angayarkanni,  Generalizations of Nano - closed sets in Nano 
Topological Spaces, Journal of Information and Computational 
Science, 9 (11) (2019), 669-675. 

6. Erdal Ekici, On -open sets, -sets and -sets and 
decomposition of continuity, 
Arabian J. Sci.,  33 (2) (2008), 
269-282. 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878, Volume-8 Issue-5, January 2020 

2176  

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: E6088018520/2020©BEIESP 
DOI:10.35940/ijrte.E6088.018520 
Journal Website: www.ijrte.org 
 

7. M. Lellis Thivagar, and Carmel Richard, On Nano forms of weakly 
open sets, International Journal of Mathematics and Statistics 
Invention, 1 2013, 31-37. 

8. M. Lellis Thivagar and Carmel Richard,  On nano continuity, 
Mathematical Theory and Modelling,  3 (7) (2013), 32-37. 

9. P. Manivannan, A. Vadivel and V. Chandrasekar,  Nano generalized 
-closed sets in nano topological spaces, accepted in JARDCS. 

10. A. Padma, M. Saraswathi, A. Vadivel and G. Saravanakumar,  New 

Notions of Nano -open Sets, Malaya Journal of Matematik,  S (1) 
(2019), 656-660. 

11. V. Pankajam and K. Kavitha,  open sets and  nano continuity in  
nano topological space, International Journal of Innovative Science 
and Research Technology,  2 (12) (2017), 110-118. 

12. A. Revathy and I. Gnanambal,  Int. Jr. of Engineering, Contemporary 
Mathematics and Sciences, 1 (2) (2015), 1-6.  

13. M. Sujatha, M. Angayarkanni,  New Notions via Nano  open Sets 
With an Application in Diagnosis of Type - II Diabetics, Adalya 
Journal,  8 (10) (2019), 643-651. 

AUTHORS PROFILE 

P. Manivannan, is a research scholar of mathematics 
under the guidance of Dr. V. Chandrasekar, Associate 
Professor and Head in the Department of Mathematics, 
Kandaswami Kandar’s College, P-Velur, Namakkal, 
Tamil Nadu, India. He had two years of working 
experience as an Assistant Professor of Mathematics, 
Government college of Engineering-Srirangam, 

Tiruchirappalli, Tamil Nadu-620 012, India. He has attended and presented 
two papers in International Conferences. Two of his research papers are 
published/accepted in the international peer reviewed journals. 
 

Dr A. Vadivel, obtained his early and collegiate 
education respectively from Kandaswami Kandar’s Boys 

School and Kandaswami Kandar’s College, P-Velur, 
Namakkal. He obtained doctoral degree from Annamalai 
University, Annamalai Nagar. Under his able guidance 8 
scholars obtained their doctoral degrees. Dr. A. Vadivel 
has published 180 research publications both in national 
and international journals to his credit. He serves as 

referee for 5 peer reviewed international journals. He is Assistant Professor 
in the Department of Mathematics, Annamalai University, Annamalai 
Nagar, at present he is deputed to Assistant Professor in the Department of 
Mathematics, Government Arts College (A), Karur-5, Tamil Nadu, India.    
 

Dr V. Chandrasekar, has published 55 research 
publications both in national and international journals 
to his credit. Under his guidance 2 scholars have 
obtained their doctoral degree. At present he is Associate 
Professor and Head, Department of Mathematics, 
Kandaswami Kandar’s College, P-Velur, Namakkal, 
Tamil Nadu, India. 
 

 
Dr. M. Seenivasan, is working as Associate Professor 
in Department of Mathematics, Annamalai University. 
He was awarded Ph.D degree by Annamalai  University 
in the year 2012.  He was 17 years of teaching and 15 
years of research experience.  His area of research is 
Stochastic Processes, Graph theory and Computer 
Networks. He has published more than 20 research 

articles in reputed indexed international journals.  He has guided 20 M.Phil 
scholars. At present, he is guiding three Ph.D scholars.  He acted as editorial 
members of more than 13 international journals.  He organized four 
international conferences in abroad. He visited Thailand, Malaysia, 
Singapore and USA. 
 
 
 
 

  
 


