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I. INTRODUCTION & PRELIMINARIES 

This section describes some weaker form sof continuous 

maps. Two of the oldest and most significant weaker forms 

of continuous maps are nearly continuous maps and quasi 

continuous maps.   

 In1922, Blumberg [9]  introduced and studied the 

concept of nearly continuity for real valued functions on 

Euclidean spaces. This notion was generalized in 1958 to 

general topological spaces by Ptak[42]. Nearly continuity 

isalso known as almost continuity ([22], [23]) and pre 

continuity[30]. Even older is the notion of quasi continuity 

[24]. Several authors ([29], [33], [34], [10]) studied this 

notion. This notion appears under different names in 

literature, for example, the term neighborly continuity was 

used by Bledose[8],almost continuity by Frolik[16] and semi 

continuity by Levine[26]. Mashhour [31] introduced and 

studied -continuity. Earlier to this, Noiri[37] introduced the 

same concept but under the name: strong semi continuity. 

Even Noiri, in his subsequent papers used the term-

continuity for this notion. Another weakerform of continuity 

is almostquasi continuity ([10], [36]). Recently Popa and 

Noiri[39] proved that the concept of almost quasi continuity 

coincides with the notion of-continuity [1]. In recent 

literature the terms pre continuity, semi continuity and-

continuity dominate. Biswas [7] introduced and studied the 

notion of simply continuity. Ewert [ 1 5 ]  and Neubrun nova 

[ 3 5 ]  also investigated the notion of simply continuity. 

 In recent years, several forms of generalized 

continuity have been introduced and studied by several 

authors ([3], [6], [11], [37], [39], [45]). Tong([46], [47]), 

Ganster and Reilly([17], [18]),Balachandran, Sundaram and 

Maki[5],Palaniappan and Rao[38], Maki([27], [28]), 

Arockiarani([2],[4]), and Gnanambal([19], [20]) introduced 

and studied A-continuous and B-continuous maps, LC-

continuous and ic-continuous maps, generalized continuous 

maps, regular generalized continuous maps, g**-

continuous maps and- generalized continuous maps, 

generalized pre continuous maps and generalized pre regular 

continuous maps respectively. Now, 

werecallsomedefinitions. 

A. Definition 1.1. 

a) A map f  : X Y is called 

X for each open set V in Y, 

a) weakly continuous[25]if for each point xX and each 

open set V inY containing f(x), there exists an _openset U 

in X containing x such that f(U)cl(V), 

b) weak*continuous[25]if for each open set V in Y, f -

1(Fr(V)) is closed in X, where Fr(V) denotes the frontier 

of V, 

c) simply continuous( [ 7 ] ,  [ 1 5 ] ,  [ 3 5 ] ) iff -1(V)is 

simply open in X for each open set V in Y,. 

d) α-continuous[31]i f  f -1 (V)is-

openinX,foreachopensetVinY,  

e) A-continuous[46]i f  f -1(V) isanA-

setinXforeachopensetVin Y,  

f) LC-continuous[17] i f  f -1(V)isanLC 

setinXforeachopensetVinY, 

g) B-continuous[47]i f f -1(V)isaB-

setinXforeachopensetVinY, 

h) C-continuous(Due to Sundaram[44])iff -1(V)is a C-

set(Due to Sundaram [44])in X for each open set V in Y, 

i) C-continuous (Due to Hatir [21]) iff -1(V) is a C-set (Due 

to Hatir[21]) in X for each open set V in Y, 

j) ic-continuous [18]i f  f -1(V)isanic-setin X for each open 

set V in Y, 

k) strongly B-continuous [13] iff -1(V)is a strong B-set in X 

for each open set V in Y. 

B. Definition 1. 2. 

A map f: X Yis called 

a )  pre continuous[30]iff -1(F)is pre closed in X for each 

closed set F in Y, 

b) -continuous([5], [40]),iff -1(F)is  -closed in X for 

each closed set F in Y, 

c) generalized continuous(g-continuous)[5]iff -1(F)is g-

closed in X for each closed set F in Y, 

d) regular generalized continuous(rg-continuous)[38]iff -

1(F)isrg closed in X for each closed set F in Y, 

e) -generalized continuous(g-continuous) [28]iff -1(F) 

is   g-closed in X for each closed set F in Y, 

f) g**-continuous[27] if f -1(F) is g**-closed in  X for 

each closed set F in Y, 

g) generalized pre continuous(gp-continuous) ([2],[4]) iff -

1(F) is gp-closed in X for each closed set F in Y, 

h) Generalized pre regular continuous (gpr-

continuous)[20]iff -1 (F)is gpr-closed in X for each 

closed set F in Y. 

C. Definition 1.3. 

A map f:X Y is called A continuous if for each open set V 

in Y,f -1(V) belongs to A,.  Where A is a collection of subsets 

of X. 

D. Remark 1.4. 

a) Definition1.3.contains the definitions of D(c,p)-

continuity[41],D(c,) continuity[41],D(,p)-

continuity[41], D(c,s)–continuity[14], D(c,ps) 

continuity[14], D(,s)-continuity[14]and D(,ps) -

continuity[14].  
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b) Munshi and Basan[32] called a mapf:X Yg-

continuous if f -1(F)isg-closed in X for every g-closed 

set F in Y. Balachandran, Sundaram and Maki[5] and 

Sundaram[43] used the termgc-irre solute for this notion.   

In literature g-continuity of Balachandran, Sundaram 

and Maki[5] dominates. In the present work, the termg-

continuity means g-continuity of Balachandran, 

Sundaram and Maki[5] . Also, in this work, the terms  C-

sets· and C-continuity shall mean C-sets and C-continuity 

of Hatir,  Noiriand Yuksel[21] and the terms  

c) C(S)-sets and C(S)-continuity shall mean C-sets and C-

continuity of Sundaram[44]. 

II. STRONG SEMI CONTINUITY & CONTRA STRONG SEMI 

CONTINUITY IN TOPOLOGICAL SPACES 

In this section, we introduce and study the notions of strong 

semi continuity and contrast rong semi continuity in 

topological spaces. 

A. Definition 2.1. 

A map f:X Y is said to be strong semi continuous if f -

1(F)isstrong semi closed in X for every closed set F in Y. 

B. Definition2.2. 

A map f:X Y is said to be contra strong semi continuous if 

f -1(V) is strong semi closed in X for every open set V in Y. 

C. Remark 2.3. 

The concepts of strong semi continuity and contra strong semi 

continuity are independent as seen from the following 

example. 

D. Example 2.4. 

LetX={a,b,c,d},={{c},{d},{c,d},{a,c},{a,c,d},X},Y={x,y

}and={ {x},Y}. 

Define f:(X,) (Y,) by f(a)=y and f(b)=f(c)=f(d)=x. Then f 

is strong semi continuous but not contrast rong semi 

continuous. Now, define g:(X,) (Y,) by 

g(b)=g(c)=g(d)=y and g(a) =x. Then g is contrast rong semi 

continuous but not strong semi continuous. 

E. Proposition 2.5. 

Let S and T be subsets of X.  

a) If S is strong semi closed in X, then S is semi closed in 

X, 

b) If S is strong semi closed in X, then S is a D(c,p)-set in 

X, 

c) If S is strong semi closed in X, then S is an LC-set in X. 

F. Theorem 2.6. 

A map f:X Y is said  to be semi continuous if  f -1(F) is 

semi closed in X for every closed set Fin Y. 

G. Proposition 2.7. 

Iff: X Y is strong semi continuous, then it is semi 

continuous. 

1) Pro.of 

Let F be a closed set in Y and let f :X Ybe strong semi 

continuous. Then f -1(F)is strongsemi-closedinX. By 

Proposition2.5 (a), f -1(F) is is semi closed in X and the proof 

follows from Theorem 2.6.However, the converse need not 

be true as seen from the following example. 

H. Example 2.8. 

Let X={a,b,c} and ={{a},X}. Define f: (X,)(X,) by f 

(a) = f(b) =a and  f(c) = c. Then  f is semi continuous but not  

strong semi continuous, because f -1({b,c})={c}is semi 

closed but not strong semi closed(X,). 

Now, we give examples to show that strong semi continuity 

is independent of fifteen weaker forms of continuity. 

I. Example 2.9. 

Let X = {a,b, c} and ={  {a}, {b}, {a, b}, X}.  Define 

f:(X,)  (X,) b y f(a)=c and f(b)=f(c)=a. Then f -

1({b,c})=f -1({c})={a}a
-
nd f -1({a,c})=X . The set{a}is 

strong semi closed but is neither closed nor g-closed nor rg-

closed nor pre closed in(X,). Thus f is strong semi-

continuous but is neither rg-continuous nor g-continuous nor 

continuous nor pre continuous. 

J. Example 2.10. 

Let X={a,b, c} and ={,{a},X}. Define 

f:(X,) ( X , )by f(a)=b, f(b)=a and f(c)=c. Then f is rg-

continuous and g-continuous but not strong semi continuous. 

K. Example 2.11. 

LetX={a,b,c},={,{a},X}and={,{a},{a,b},{a,c},X} 

Let f:(X,)  (X,) be the identity map. Then f -1({b})={b},f 
-1{c}={c}andf-1({b,c})={b,c} are α-closed in(X,) and the 

sets{b} and{c} are not strong semi closed in(X,). 

 Thus f is-continuous but not strong semi 

continuous. 

L. Example 2.12.   

Let X={a,b,c,d} and ={ ,{c}, {d}, {c,d}, {a,c},  

{a,c,d},X}. 

LetY={x,y}and={ ,{x},Y}.Definef:(X,)(Y,)byf(a)=

yand f(b)=f(c)=f(d)=x. 

Then f is strong semi continuous but not D(c,)-

continuous. 

M. Example 2.14. 

Let X= {a,b,c,d}, = {, {a},{b},{a, b}, {a,b,c}, {a,b,d},X}, 

Y={x,y} and ={,{x},Y}. Define f:(X,)  (Y,) by 

f(a)=f(d)=y and f(b) =f(c)=x. Then f is A-continuous but not 

strong semi continuous, because f -1({x})={b,c}isanA-

setin(X,)and f -1({y})={a,d}is 

not strong semi closed  in(X,). 

N. Example 2.15. 

Letf:(X, (Y,) be as in Example 2 . 1 2 . Then f is 

strong semi continuous and weakly  continuous  but  is 

neither  weak*continuous  nor continuous. 

O. Example 2.16. 

Let X = {a, b, c, d},  = {,{c}, {d}, {c, d}, {a, c}, {a, c, d}, 

X},Y = {x,y,z} and = {, {z}, {x, y}, Y}.Define f: 

(X,)(Y,) by f(a) = f(b)= f(c) = x and f(d) = z. Then f is 

strong semi continuous and weak*continuous but is neither 

continuous nor weakly continuous. 
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P. Example 2.17. 

Let X={a,b,c}, Y={a,b},  ={,{a},X} and ={,{a},Y}. 

Define  f:(X,)  (Y, ) by f(a) = f(b) = a and f(c) = b. Then f 

is weakly continuous, rg-continuous and g-continuous but is 

neither continuous nor strong semi continuous. 

Q. Example2.18. 

Let X={a,b,c},Y={a,b},={,{a},X},and  be the discrete 

topology on Y.  

 Define f:(X,) (Y,) by f(a)=f(b)=a and f(c)=b. 

Then f is weak* continuous, rg-continuous and g-continuous 

but is neither continuous nor strong semi continuous. 

R. Example 2.19. 

LetX= Y ={a,b,c},={,{a},{b}, {a,b}, {b, c}, X} and 

 =  {,{a, c},Y}, Let    

f:(X,)  (Y, )  be the identify map. Then f -1({a, c}) = {a, 

c} is a strong B-set in(X, ) and f -1 ({b}) = {b} is not strong 

semi closed in (X, ). Hence, f is strongly B-continuous but 

not strong  semi continuous. 

S. Example 2.20. 

LetX= Y ={a,b,c}, ={,{a},{b}, {a,b},X} and  =  

{,{b, c},Y}. Let  f:(X,)  (Y, )  be the identity map. 

Then f is strong semi continuous but not strongly B-

continuous, because {a} is strong semi closed and {b,c} is not 

a strong B-set in (X, ). 

T. Theorem 2.21. 

Let S be a subset of X. Then the following are equivalent. 

a) S is an ic-set in X, 

b) s int(S) = int(S). 

U. Note 2.22. 

In the light of the above theorem, we see that the notions of 

D (c,s)-set and D(c,s)-continuity coincide with the notions of 

ic-set and ic-continuity  respectively. 

III. REMARK 

From[14],[21]and[38],we have the following implications and 

none can be·  reversed. 

 FromExamples2.9. – 2.20., and from the above 

implications, it is clear that strong semi continuity is 

independent of -continuity, pre continuity, g-continuity, rg-

continuity, A-continuity, LC-continuity, B-continuity, C-

continuity, D(c,)-continuity, D(c, p)-continuity, D(c,ps)-

continuity, D(c, s)-continuity (=ic-continuity,  by  Note 

2.22.), weakly continuity, weak * c·ontinuity and strongly B-

continuity. Also, we have the following implications. None 

is reversible.  

Continuitystrong semi continuity       semi 

 

continuity-continuity 

 Dontchev studied the notion of contra continuity 

[12].Now let us recall the definition of contra continuity. 

A. Definition3.1. 

A map f: XY is said to be contra continuous if f -1
(V)is 

closed in X for every open set V in Y. 

B. Proposition 3.2. 

Let S be a subset of X. If S is closed in X, then S in strong 

semi closed in X. 

C. Proposition 3.3.  

If f:XY is contra continuous, then f is contra strong semi 

continuous. 

1) Proof. 

Let f:XY be contra continuous and let V be an open set in 

Y. Then f -1(V) is closed in X.    By Proposition3.2.f-1(V)is 

strong semi closed.Therefore f is contra strong semi 

continuous. However, the converse need not be true as seen 

from the following example. 

D. Example 3.4.   

LetX= {a, b, c},  = {, {a}, {b}, {a, b}, X}, 

 
Y = {x, y} and= {, {x},Y}.Define f:(X,)(Y, )by f(a) 

= xandf(b)=f(c) = y. Thenf -1({x})={a} is strong semi closed 

but not closed in (X,). Therefore f is contra strong semi 

continuous but not contra continuous. 

E. Remark 3.5. 

The concept of A-continuity is independent of contra 

continuity and contra strong semi continuity as seen from the 

following example. 

F. Example 3.6.   

Let X={a,b,c},  ={,{a},X},Y={x,y} and ={,{x},Y}. 

Define  f:(X,)(Y,) by f(a)=x and f(b)=f(c)=y. Then f is 

continuous, A-continuous, LC-continuous, B-continuous, C-

continuous, D(c,)-continuous, D(c,p)-continuous, D(c,s)-

continuous and D(c,ps)-continuous but is neither contra 

continuous nor contra strong semi continuous.  Also define 

g:(X,)(Y,)by·g{a)=yandg(b)=g(c)=x. Then g is contra 

continuous and contra strong semi continuous but not A-

continuous. 

G. Proposition3.7. 

If f:XY is contra strong semi continuous, then fis LC-

continuous. 

1) Proof 

Let f:XY be contra strong semi continuous and let V be an 

open set in Y. Then f -1(V) is strong semi closed in X. By 

Proposition 2.5.(c),f -1(V) is an LC-set. Therefore f is LC-

continuous. 

 However, the converse need not be true as seen from 

the following example. 
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H. Example 3. 8. 

Let X={a,b,c}, ={,{a},{a,b},X}, Y={x,y} and 

={,{x},Y}. Define f:(X,) (Y,) by f(b)=x and 

f(a)=f(c)=y.Then f is LC-continuous but not contra strong 

semi continuous. 

I. Proposition 3.9.   

Let f:XY be contra strong semi continuous. Then f is 

D(c,p)-continuous. 

1) Proof 

The proof follows from Proposition 2.5. (b) The converse 

need not true as seen from Example3.6. 

J. Remark 3.10. 

The notion of contra strong semi continuity is independent of  

D(c,s)-continuity and D(c,ps)-continuity as seen from 

Example3.6. and from the following example. 

K. Example3.11. 

Let X={a,b,c,d}, ={,{c}, {d},{c,d},{a,c},{a,c,d},X},Y 

={x,y} and ={,{x},Y}. Define f:(X, )(Y,) by f(a) 

=f(c)=y and f(b)=f(d)=x.   Then f is contra strong semi 

continuous but is neither D(c,s)-continuous nor D(c,ps) -

continuous, for,{b,d}is strong semi closed but is neither a 

D(c,ps),-set nora D(c,s)-set in(X,  ). 

L. Remark 3.12.  

From Tong([46],[47]), Hatir[21], Dontchev and 

Przemski[14] and from the above results and examples 

related to contra strong semi continuity, we have the 

following implications. None of the implications can be 

reversed. 

REFERENCES 

[1] Abd EI-Monsef, M.E., Ei-Deeb, S.N. and Mahmoud, 

R.A.,  β-open sets and β-continuous mappings, Bull. Fac. 

Sci. Assiut Univ., 12(1983), 77-90. 

[2] Arockiarani, I., Studies on generalizations of generalized 

closed sets and maps in topological spaces, Ph.D. Thesis, 

Bharathiar University, Coimbatore, (1997) 

[3] Arockiarani, I. and Balachandran, K., On regular 

generalized continuous maps in topological spaces, 

kyungpook Math. J., 37(1997), 305-317 

[4] Arockiarani, I. and Balachandran, K., and Dontchev, J., 

Some characterizations of gp-irresolute and gp-

continuous maps between topological spaces, Mem. Fac. 

Sci. Kochi univ. Ser. A, Math., 20(1999), 93-104. 

[5] Balachandran, K., Sundaram, P. and Maki, H., On 

generalized continuous maps in topological spaces, 

Mem. Fac. Kochi univ. Ser. A, Math., 12 (1991), 5-13. 

[6] Balachandran, K., Sundaram, P. and Maki, H., 

Generalized locally closed sets and GLC-continuous 

functions, Indian J. Pure appl. Math., 27(1996), 235-244. 

[7] Biswas,N.,On some mappings in topological spaces, 

Bull.Cal.Math.Soc.,61(1969), 127-135. 

[8] Bledose, W., Neighbourly functions, Proc. Amer. Math. 

Soc., 3(1952), 114-115. 

[9] Blumberg, H., New properties of all real functions,Trans. 

Amer. Math. Soc., 24(1922), 113-128. 

[10] Borsik, J. and Dobos, j., On decompositions of quasi, 

continuity, Real Anal. Exchange, 16(1990/1991), 292-

305. 

[11] Dontchev, J., On generalizing semi-preopen sets,Mem. 

Fac.Sci.Kochi Univ.Ser.A, Math.,16(1995),35-48. 

[12] Dontchev, J.,Contracontinuous functions andstrongly S-

closed spaces, Internat.JMath.Sci.,19(1996),303-310. 

[13] Dontchev, J., Strong B-sets and another decomposition 

of continuity, Acta  Math. Hungar., 75(1997), 259-265. 

[14] Dontchev, J. and Ganster, M.,On 8-generalized  closed 

sets and TY. 

spaces,Mem.Fac.Sci.KochiUniv.Ser.A,Math.,17(1996),

15-31. 

[15] Ewert,J.,Onquasi-continuous and cliquishmaps with 

values in uniform 

spaces,Bull,Acad.Polon.Sci..32(1984),81-88. 

[16] Frolik, Z.,Remarks concerning the invariance of 

Bairespaces under 

mappings,Czech.Math.J.,11(1961),381-385. 

[17] Ganster, M. and Reilly, I.L., Locally closed sets and 

LC-continuous functions,Intrenat.J. Math. 

Math.Sci.,12(1989),417-424. 

[18] Ganster,  M. and   Reilly, I.L.,  Another  decomposition  

of continuity,  

AnnalsoftheNewYorkAcademyofSciences,704(1993),1

35-141. 

[19] Gnanambal. Y., On generalized pre regular closed sets 

i n  t o p o l o g i c a l  spaces, IndianJ.pureappl.Math., 

28(1997),351-360. 

[20] Gnanambal, Y., 

Studiesongeneralizedpreregularclosedsetsand 

generalizations of locally closed sets, Ph.D.  Thesis, 

Bharathiar University, Coimbatore,(1998). 

[21] Hatir,E.,Noiri,T.andYuksel.,S.,Adecomposition 

ofcontinuity, ActaMath.Hungar.,70(1996),145-150. 

[22] Husain,T.,Almostcontinuousmappings,Prace.Mat.,10(1

966),1-7. 

[23] Husain,T.,TopologyandMaps. PlenumPress, NewYork, 

1977. 

[24] Kempisty,S., Surles fonctionsquasicontinues, Fund. 

Math., 19(1932), 184-197. 

[25] Levine, N.,Adecomposition of continuity in topological 

spaces, Amer. Math. Monthly,68(1961),44-46. 

[26] Levine, N.,Semi-open sets and semi-continuity   

i n topological spaces, 

Amer.Math.Monthly,70(1963),36-41. 

[27] Maki,H.,Devi,R.andBalachandran, K.,Generalized a-

closedsetsin topology,Bull. FukuokaUniv. 

Ed.PartIlL42(1993),13-21. 

[28] Maki, H., Devi, R. and Balachandran,  K., Associated 

topologies  of generalized  α-closed sets and α-

generalizedclosed sets,Mem.Fac.Sci. 

KochiUniv.Ser.A, Math., 15(1994), 51-63. 

[29] Marcus,S., Surles fonctionsquasicontinuesau sensde S. 

Kempisty,  Colloq.Math.,8(1961),47-53. 

[30] Mashhour, A.S.,  AbdEI-Monsef,   M.E.  andEI-Deeb,   

S.N.,     On precontinuousandweak 

precontinuousmappings,Proc.Math.Phys.Soc. 

Egypt,53(1982),47-53. 



Strong Semi Continuity in Topological Spaces 

 (IJSRD/Vol. 6/Issue 07/2018/089) 

 

 All rights reserved by www.ijsrd.com 376 

[31] Mashhour,A.S.,Hasanein,I.A.andEI-Deeb,S.N.,α-

continuousandαopenmappings,ActaMath. 

Hungar.,41(1983),213-218. 

[32] Munshi,B.M.andBassan,D.S.,g-

continuousmappings,VidyaJ.Gujarat Univ."B" 

Sci.,24(1981),63-68. 

[33] Neubrunn,T.,Quasicontinuity,RealAnal.Exchange,14(

1989),259-306. 

[34] Neubrunnova, 

A.,Oncertaingeneralizationsofthenotionofcontinuity, 

Mat.Casopis,23(1973),374-380. 

[35] Neubrunova, A., Ontransfinitesequences 

ofcertaintypesoffunctions, 

ActaFac.Rer.Natur.Univ.ComenianaeMath.,30(1975),1

21-126. 

[36] Neubrunnova, A. and Salat, T., on almost quasi 

continuity, Math. Bohemica, 117(1992), 197-205. 

[37] Noiri. T.,Afunction which preserves connected spaces, 

CasopisPest. Mat., 107(1982), 393-396. 

[38] Palaniappan,N.andRao,  K.C.,  Regular  

generalizedclosed  sets, 

KyungpookMath.J.,33(1993),211-219. 

[39] Piotrowski, Z., Some remarks on almost continuous 

functions, Math. Slovaca, 39(1989),75-80. 

[40] Popa,V.andNoiri,T.,On -

continuousfunctions,RealAnal.Exchange, 

18(1992/1993),544-548. 

[41] Przemski,M.,Adecompositionofcontinuityandα-

continuity,ActaMath. Hungar.,61(1993),93-98. 

[42] Ptak, V., Completeness and open mapping theorem, Bull. 

Soc.Math.France,86(1958),41-74. 

[43] Sundaram, P., Studies on generalizations   of continuous   

maps intopological spaces, Ph.D. Thesis, 

BharathiarUniversity, Coimbatore, (1991). 

[44] Sundaram,P.,OnC-

continuousmapsintopologicalspaces,Proc.of82ndsession

oftheIndianScienceCongress,Calcutta(1995),48-49. 

[45] Sundaram, P., Maki, H. and Balachandran,  K.,  Semi  

generalized continuous mapsandsemi-T1/2,spaces, 

Bull.FukuokaUniv.Ed.PartIII, 40(1991),33-40.  


