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1. INTRODUCTION AND PRELIMINARIES

In 2020, Kashyap.G.Rachchh and Sajeed.l.Ghanchi [1] introduced partial extension of
Micro Topological Space namely Kasaj Topological Spaces and the Kasaj-continuous
functions. Kashyap.G.Rachchh, Sajeed.l.Ghanchi and Asfak A.Soneji [2] define new types of
continuous functions namely Kasaj-pre-continuous function, Kasaj-semi-continuous function,
Kasaj-a-continuous function and Kasaj-£- continuous function and in above year [2] studied
about generalized closed set in Kasaj topological spaces. We defined and studied [4] of
KS4s-closed, KSg,-closed sets in Kasaj Topological Space in 2022. A short while ago,
Sathishmohan et al.[5] proposed and clarified the ideology of KS,,, and KS,,-closed sets in
Kasaj Topological Spaces in 2022. The notions of irresolute functions in various Topological
Spaces were investigated by various author in last few decades. This notions we to introduce
the concept of irresolute functions in Kasaj Topological Spaces. The objective of this paper is
to introduce and study about KS,,-continuous and irresolute functions and K S -continuous
and irresolute functions and also study their properties. In this paper we use the following
symbols Kasaj closed, Kasaj open, Kasaj Generalized Semi Closed, Kasaj Semi Generalized
closed, Kasaj Generalized Semi open, Kasaj Semi Generalized open will be denoted as KS-C,
KS-O, KS545-C, KS4-C, KS;5-O and KS4-O.

2. KS,5(KS,,)-CONTINUOUS FUNCTIONS

In this section, we initiate a new class of functions, namely KS,;(KSs,) -continuous
functions in Kasaj Topological Spaces and study some of their properties. Also we
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investigate the relationships between the other existing Kasaj continuous functions.

Definition 2.1 Let (3, (%), KSx(X)) and (5, (), KSx» (D)) be two Kasaj Topological
spaces. A function f: 3 — J is called

1. KSz-Continuous: if f~1(D) € KS;-C setin I whenever ® € KS-C setin J.
2. KSys-Continuous: if f~1(D) € KSy4-€ setin I whenever D € KS-C setin J.
3. KSsg-Continuous: if f~1(D) € KS,;4-€ setin I whenever D € KS-€ setin J.

For a KS topological spaces (J,tx(¥),KSx(X)) and (J,tx(9),KSx(9)) the following
conditions are hold

Theorem 2.2 Every KS-continuous is KS,4s-continuous but not contrarily.

Proof: Let f:3 —» J be KS-continuous. Let D be any KS-C set in J. Then f~1(D) is
KS-C set in J. Whereas every KS-C set is KSys-C then f71(D) is KS;-C in J.
Consequently f is KS g-continuous.

Example 2.3 Let 3 = 3 = {¢, ¢, @,0,¢} with /R = {{e},{p, @, 0,¢}} and X = {¢, 0}.
Then 74 (%) = {¢, 3, {e}, {9, @, 0,¢}}. If we consider &G = {w, 0} & = {¢, 90,6} KSx(X) =
{p.{e}{o. ¢} {m, 0} {e, 0. ¢} {e, @, 0} {9, w, 0,6}, 3} and J/R = {{e, 0}, {w, ¢} {p}} and
X={p0}. Then (D) = {3, {9} {e,0}.{e. v, 0}, }. If we consider T ={e,0} T'=
{opw,¢} KSx(D) ={¢.{o}{e,0}{c, 0.0} {0, @, ¢}, 3}. Define f: (3, (%), KSx(¥)) -

QD). KS(D)) as  f(e)=e&f(op) = f(@) =9, f(@)=¢f()=¢ . Then
{{e. 0, 0,6} {w, 9,0}, {9, 0}, {c,¢}} is K5 s-continuous but not KS-continuous.

Theorem 2.4 Every KS-semi continuous is KS,g-continuous but not contrarily.

Proof: Let f: 3 —» 3 be KS-semi continuous. Let D be any KS-C set in §. Then f~1(D) is
KS-semi € in J. Whereas every KS-semi € set is KS;;-€ then f~1(®D) is KS;-€ in
J.Consequently fis K S ,-continuous.

Example 25 Let 3 = § = {¢¢,@, 0,6} with I/R ={{w, 0}, {c ¢ ¢}} and X =
{e, p, @, 0} Then t(X) = {¢, T, {w, 0}, {€, ¢, ¢}}. If we consider G = {¢} &' = {¢, , w, 0}
KSx(X) = {¢,{s}.{e, 9}, {w, 0} {e, ¢, ¢}, {w, 0,6} {€, ¢, @, 0}, 3} and J/R=
{w},{e,0,0,6}} and X = {¢,w}. Then (D) = {p, T, {w}, {&, v, 0, ¢}}. If we consider T =
{&8 T ={pwocst KSx® ={d{e}{w}{em}{p0¢}{c 9 0¢}{p@0¢6}3}.
Define  f: (3, 7x(X), KSx(X)) = (3, x(Y), KSx(Y)) as f(e)=¢,f(p) =¢ f(w) =
w,fle)=0f)=¢ . Then {{o}{w}{pw}{coc}{ep ochicwoct}t is
K S4s-continuous but not KS-semi continuous.

Theorem 2.6 Every KS-a-continuous is KS,g-continuous but not contrarily.

Proof:Let f:3 — J be KS-a continuous. Let D be any KS-€ set in §. Then f~1(D) is
KS-a € set in 3. Whereas every KS-a € set is KS;-€ then f~1(®) is KSy-€ in J.
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Consequently fis KS,4¢-continuous.

Example 2.7 Let 3 = § = {¢,¢,w,0,¢} with I/R = {{e},{p, @, 0,¢}} and X = {¢, 0}.
Then (%) = {¢, 3, {€}, {p, @, 0,¢}}. If we consider & = {w, 0} &' = {¢,¢0,¢} KSx(X) =
{¢.{e}{o. ¢} {w e} {e, 0. ¢} {e, @, 0} {9, w, 0,6}, 3} and J/R = {{p,w},{e,¢}.{e}} and
X ={g ¢ @0}. Then (D) = {¢p,{c, 0, @}, {0,6},I}}. If we consider T ={p} T =
{eo.m¢t KSp(D) ={¢.{e}{s}{oclic o mlic 0w 0} {9 c}LT} . Define
[ (@ m(X), KSx(X)) = (3, (D), KSx(Y)) as f(e)=¢f(p) =0 f(@) =¢f(0) =
@, f(s) = @. Then {{p},{@}, {9, @}, {c 0,6}, {, ¢, 0,6}, {c,@,0,6}} is KSys-continuous but
not KS-a continuous.

Theorem 2.8 Every KS-continuous is K S,,-continuous but not contrarily.

Proof: Let f:3 — 3 be KS-continuous. Let D be any KS-C set in 3. Then f~1(D) is
KS-C set in J. Whereas every KS-C set is KS;;-C then f~1(D) is KSs4-C in J.
Consequently f is KS,-continuous.

Example 29 Let § = 3 = {g¢,@,0,¢} with J/R = {{w,¢},{c, 0}, {0}} and X =
{e, p,w}. Then (%) = {¢, T, {€, 0, w, ¢}, {€, ¢}, {w, ¢}}. If we consider G = {¢,0} &' =
{9, @, ¢} KSx(X) =
{¢.{e} {o} (e, 0} {e 0} {w. ¢} {e, 0,0} {e. w, ¢} {o, @, ¢} {e, ¢, ¢}, {ew,0,¢}, 3}  and
3/R ={{e, 0} {w,cL.{p}} and X ={¢p,0}. Then (D) = {$, 3, {p}{e, 0} {e. 0, 0}.}. If
we consider T ={c0} T’ ={p,w ¢} KSx(D) ={¢ {p}{c0}{e v 0}{p@¢}3}.
Define  f: (3, 7x(X), KS»(X)) = (3,7 (D), KSx(P)) as f(e) =¢f(p) =9, f(w) =
@, f(@) =¢ f(s) = 0. Then {{¢, ¢}, {w, 0}, {9, @, 0},{e, @, 0,6}} is KSs4-continuous but not
KS-continuous.

Theorem 2.10 Every KS-a-continuous is K Sg,-continuous but not contrarily.

Proof:Let f:3 — I be KS-a continuous. Let D be any KS-C set in . Then f~1(D) is
KS-a € set in 3. Whereas every KS-a € set is KSs;-C then f~1(®D) is KSs4-C in 3.
Consequently f is K S -continuous.

Example 211 Let 3 = 3 = {g,¢,w,0,¢} with 3/R = {{w,0},{p,c}.{e}} and X =
{e, p,@,0}. Then t(X) = {¢, I, {c, @, 0}, {p, ¢}}. If we consider G = {p} &' = {¢, @, 0, ¢}
KSx(X) = {¢. {9} {s}{o.c}.{e,w, 0}, {¢, 0, w, 0}, {e, @, 0,6}, T} and 3/R =
{{e.o}{m ch.{p}} and X={p,0}. Then (D) ={$, 3. {p} {0} {e v, 0}}. If we
consider T ={&,0} T' = {p, @, ¢} KSx(D) = {9, {¢}.{e 0}.{e 9,0} {9, @, ¢}, T} Define
[ B mm(X), KSx(X)) = (3, mx(D), KSx(V)) as f(e)=o,f(p)=¢f(@) =0,f(0) =
¢,.f(¢) =@ . Then {{¢, @} {0, ¢}{c 0 ¢}{p @ 0,¢}} is KSg, -continuous but not
KS-a-continuous.

Theorem 2.12 Let (J,74(X),KSx(X)) and (J,7x(9),KS%x(2)) be two Kasaj topological
spaces and ¥ € J and 9 S 3. Then f:J - J is KSys-continuous function iff f~*(D) €
KS4s-C in 3 whenever D € KS-€ in 3.
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Proof: Let f:3 — J is KSys-continuous function and © € KS-C€ in 3. Then D € KS-€ in
3. Then D€ € KS»(2). By hypothesis f~1(D) € KSys in J, ie., [f1(D)]° €KSys in I
Hence (D) €KSy;s-€ in I. Whenever ® € KS-€ in J. Contrarily, Suppose
[f ~1(D)]° € KSys in I whenever D € KS-€ in J. Let D € KSx(9) then D¢ € KS-€ in
3. By assumption f~1(D°) € KSgs € in J. Then [f~1(D)]° € KSy5 in J. e, f7H(D) €
KS4s-C in 3. Hence, fis KS4¢-continuous.

Theorem 2.13 If f:3 - 3 is KSgs-continuous then f(KSgscl(F)) < cl(f(F)) for every
subset & of 3

Proof:Given & c f~1(f (%)), we have § c fF~1(cl(f(F)) Now, cl(f(¥)) is KS-C set in
3 and Hence, f~(cl(f(F)) is KSys-C set containing . Consequently, KSgcl(F) c

cl(f ().

Theorem 2.14 A function f- 3 - J is KS4s-continuous iff the inverse image of every KS-C
setin J is KSgs-C setin 3

Proof: Let f be KS,s-continuous and ¥ be KS-C set in 3. ie,, J-F is KS-O set in J.
Whereas f is KS,s-continuous, f~H(J — &) is KSgs-O set in 3. ie, f71(F) - f'(®) =
I — (D) is KSys-O in J. Hence, f~1(F) is KSys-C in S, if fis KSgs-continuous on

3. Contrarily, Let the inverse image of every KS-C set in 3 is KSgs-C in 3. Let G be a
KS-O set in 3. Then 3-® is KS-€ set in J. Then f~1(F - 6) is KS;-C set in J. i.e,
f @) = f1(6) =3 - f1(®) is KSy-C setin J. Consequently f~1(®) is KS;5-O set

n 3. Thus the inverse image of every KS-O set in J is KS;-O set in J. |e., fis
KSgS-continuous on 3

Theorem 2.15 If (3,72 (X),KSx (X)) and (5,7x(2), KSx(9)) are KS-topological spaces with
respect to X< 3 and 9 < J respectively, then any function f:3 - J, the following
conditions are equivalent.

1. f is KSgg-continuous.
2. f(KSgscl(B)) € KScl(f(B)) for every subset B of I.
3. KSyscl(f~1(Q)) € fH(KScl(Q)) for every subset Q of J

Proof:1 = 2 Let f be KSj-continuous and B € J. Then f(B) S 3J. Whereas f is
KS,s-continuous and KScl(f(B)) is KS-€ in I, f~H(KScl(f(PB))) is KSy;s-C in J.
Whereas  f() S KScl(f(P)) , fHFP) S fH(KScL(f(B))) , then KSyscl(P) €

KSgscl(f~H(KScl(f(P)))) = fH(KScl(f(P))) . Thus KSyscl(P) = f~1(KScl(f(B))) -
Consequently f(KSgscl(B)) € KScl(f(®B)) for every subset P of I

2 =3 Let f(KSyscl(PB)) € KScl(f(P)) and P = f~1(Q) €I for every subset Q €.
Whereas  f(KSgscl(B)) € KScl(f(B)) . We have  f(KSgscl(f~1(Q))) €

Vol. 71 No. 4 (2022) 3575
http://philstat.org.ph


http://philstat.org.ph/

Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

KScl(F(f1(Q))) € KScl(f(Q) . ie., f(KS,s(f~1(Q)) € KScl(Q). This implies that
KSgscl(f ~H(Q)) € f~1(KScl(Q)) for every subset Q of J

3=1 Let KSyscl(f~1(Q)) € f~1(KScl(Q)) for every subset Q of J. If Q is KS-C in
3, then KScl(Q) = Q. By assumption, KSgscl(f~*(Q)) € f~H(KScl(Q)) = f~*(Q). Thus
KSgscl(f 7H(Q) S f7H(R) . But  f7H(Q) S KSyscl(f~1(Q)) .  Consequently
KSgscl(f 7HRQ) = f7H(RQ). e, f71(Q) is KSyz-C I for every KS-€ set Q in 3.
Consequently f is KS,,-continuous on 3.

Remark 2.16 The composition of two KSgs-continuous functions is again a KSgs-continuous
functions.

Theorem 2.17 If f:3 — J is KSgs-continuous and g: 3 — & is KS-continuous, then their
composition g o f:3 - K is KS,s-continuous.

Proof: Let & be any KS-€ set in &. Whereas ¢ is KS-continuous, g‘l(‘{y) is KS-€ in J
Whereas f is KSgs-continuous and g~*() is in J. But KS-€ in . But f~ 1(g_1(‘8’;)) =

(ge U is KSgs -€ in 3 and g o f is KSgs-continuous.

Theorem 2.18 If f:3 — J is KSys-continuous and g: 3 — & is KS-semi continuous, then
their composition g o f:J — K& is KSy¢-continuous.

Proof: Let § be any KS-semi © set in &. Whereas g is KS-semi continuous, g~ () is
KS-semi € in J. Whereas f is KS,s-continuous and g~ (&) is KS-semi € in J. But

FHIE®) = (g ) HD) is KSys-C in S and g o f is KS,s-continuous.

Theorem 2.19 If f:3 - J is KSgs-continuous and g: 3 — K is KS-semi continuous, then
their composition g o f: 3 - K& is KS,-continuous.

Proof: Let § be any KS-semi € set in &. Whereas g is KS-semi continuous, g~1(&) is
KS-semi € in . Whereas f is KSys-continuous and g~ (&) is KS-semi € in . But

FRON @) = (@ )U®) is KS, G in ¥ and g o f is KS,-continuous.

Theorem 2.20 Let (J3,74(X),KSx(X)) and (5,7%(9),KS%(?)) be two Kasaj topological
spaces and X € J and 9 € J. Then f:J - J is KS,-continuous function iff f~1(D) €
KSs4-C in 3 whenever D € KS-€ in 3

Proof: Let f:J — J is KSg4-continuous function and D € KS-€ in 3. Then D € KS-€ in
3. Then D€ € KSx(2). By hypothesis f~1(D) € KS,, in 3, ie., [f~1(D)]€ € KS, in
Hence f~'(D) €KSs;-C€ in I. Whenever D€ KS-C€ in J. Contrarily, Suppose
[f "1 (D)]¢ € KSsy in I whenever D € KS-€ in J. Let D € KSk(Y) then D€ € KS-C in
3. By assumption fHDY) €KSsy € in J. Then [f71(D)]° € KS,, in J. i, fTH(D) €
KSs4-C in 3. Hence,fis KS,,-continuous.

Theorem 2.21 If f:3 - 3 is KSs4-continuous then f(KS,cl(¥)) < cl(f(F)) for every
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subset & of .

Proof: Let & be a subset of J such that f(F) is KSys-C in 3. Whereas § < f~1(f (§)),

we have & ¢ f1(cl(f(F)). Now, cl(f(F)) is KS-C set in § and hence, f~1(cl(f(F)) is
KS,4-C set containing . Consequently, KSs,cl(¥) < cl(f(F)).

Theorem 2.22 A function f:3 — J is KS,4-continuous iff the inverse image of every KS-C
setin J is KS;,-C setin 3.

Proof: Let f be KS,-continuous and & be KS-C set in J. ie., J-F is KS-O set in 3.
Whereas f is KSsg-continuous, f~1(J — &) is KSs4-O set in J. ie, f71(F) - () =
I—f1(®) is KS;4-O in J. Hence, f~1(F) is KSs4-C in 3, if f is KSs,-continuous on
3. Contrarily, Let the inverse image of every KS-C set in J is KSg,-C in 3. Let ® be a
KS-O set in 3. Then J-G is KS-€ set in 3. Then f~1(J — 6) is KS,,-C set in J. i.e,
fFAQ) - f1(6) =3—f1(®) is KS;;-C set in J. Consequently f~1(®) is KS;;-O
set in J. Thus the inverse image of every KS-O set in J is KS;,-O set in 3. ie., f is
KS,g4-continuous on 3.

Theorem 2.23 If (3,75 (X),KSx (X)) and (J,7x(9),KSx(2)) are KS-topological spaces with
respect to X< 3 and 9 < 3 respectively, then any function f:3 — J, the following
conditions are equivalent.

1. f is KSg4-continuous.
2. f(KSsqcl(®B)) € KScl(f(*B)) for every subset B of 3.
3. KSsocl(f71(Q)) € f1(KScl(Q)) for every subset Q of .

Proof:1= 2 Let f be KS,-continuous and B € 3. Then f(B) €J. Whereas f is
KSsq-continuous and KScl(f(P)) is KS-€ in F, f~1(KScl(f(P))) is KSs5-C in J.
Whereas  f(B) S KScl(f(B)) . fH(F(P)) S fHKScl(F(B))) . then KSs4cl(B) S

KSsgcl(f H(KScl(f (P)))) = fTHKScL(F(B))) . Thus KSsacl(P) = fH(KScl(F(B))) -
Consequently f(KSgqcl(®B)) € KScl(f(*B)) for every subset B of 3.

2= 3 Let f(KSs5cl(B)) € KScl(f(P)) and P = f~1(Q) &I for every subset Q € 3.
Whereas  f(KSsocl(B)) S KScl(f(B)) . We have  f(KSyucl(f~1(Q))) €
KScl(f(f~1(Q))) € KScl(f(Q) . ie., f(KSsq(f~1(RQ))) € KScl(Q). This implies that
KSsgcl(f71(Q)) € f~1(KScl(Q)) for every subset Q of 3.

3=1 Let KS;,cl(f~1(Q)) € f~H(KScl(Q)) for every subset Q of J. If Q is KS-C in
3, then KScl(Q) = Q. By assumption,KS,,cl(f1(RQ)) € f~1(KScl(Q)) = f~1(Q). Thus
KSsgcl(f ') S Q) . But  f Q) SKSscl(f~'(Q)) . Consequently
KSsgcl(f 71 (Q) = f1(Q). ie., f71(Q) is KSsg-C I for every KS-C set Q in J.
Consequently fis KS,,-continuous on 3.
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Remark 2.24 The composition of two KS, -continuous functions is again a
KS,4-continuous functions.

Theorem 2.25 If f:3 — J is KS,4-continuous and g: 3 — K is KS-continuous, then their
composition g o f:3 - K is KS,,-continuous.

Proof: Let & be any KS-G set in &. Whereas g is KS-continuous, g~ (&) is KS-€ in J.
Whereas f is KSg,-continuous and g~1(&) is in J. But KS-€ in 3. But f~*(g™'(®)) =
(g°f)(®) is KSs4-C in I and g o f is KS,-continuous.

Theorem 2.26 If f:3 — 3 is KSs4-continuous and g: 3 — K is KS-semi continuous, then
their composition g o f:J — K is KS,-continuous.

Proof: Let § be any KS-semi © set in &. Whereas g is KS-semi continuous, g~ () is
KS-semi € in J. Whereas f is KSsg-continuous and g~ 1(®) is KS-semi € in J. But
FUTF) = (@) (®) is KSsu-C in I and g o f is KS,,-continuous.

Theorem 2.27 If f:3 - 3 is KSg4-continuous and g:J — Kis KS-semi continuous, then
their composition g o f: 3 — & is KS,-continuous.

Proof: Let § be any KS-semi © set in &. Whereas g is KS-semi continuous, g~ (&) is
KS-semi € in 3. Whereas f is KS,,-continuous and g~'(&) is KS-semi € in J. But

fUg7 T F) = (g f)'(F) is KS;-€ inUand g o f is KS,-continuous.
3. KS,s(KSs,)-IRRESOLUTE FUNCTIONS

In this section, we discuss a new class of functions, namely KS;s(KS;,)-irresolute functions
in Kasaj Topological Spaces and study some of their properties.

Definition 3.1 A function f: (3, ¢ (%), KSx (X)) = (3, ™x(2), KSx(2)) is called

1. KS-irresolute: if f~1(D) € KS-semi € setin I whenever D € KS-semi € setin .
2. KSg-irresolute: if f~1(D) € KS,-€ setin I whenever D € KS,-€ setin J

3. KSys-irresolute: if f~1(D) € KS,5-C setin I whenever ® € KS,,-C setin .

4. KSg-irresolute: if f~1(D) € KSy,-C setin I whenever D € KS,,-C setin .

Example 3.2 Let 3 = = {&9,@,0¢} with I/R={{w, 0}, {0 ¢}} and X =
{e,p,@,0}. Then tx(X) = {qb 3, {w, 0}, {¢, ¢, ¢}}. If we consider G = {¢} &' = {¢, , @, 0}
KSp(X) = {¢.{s}.{e, 0} {w, 0}.{e, 0. ¢} {w, 0, ¢} {e, 0, @,0},3} . and  J/R=

{{o, ¢} {e, o, w}} and X = {¢, @, @, 0}. Then (V) = {P, T, {¢, ¢, @}, {0, ¢}}. If we consider
T={w} T ={e9.0¢ KSx(D) = {¢,{w},{e ¢} {0, cHe ¢ @}, {w 0,6} {e 9,0} 3}
Define  f: (3, (%), KSx(X)) = (3, 7x(V), KSx(D)) as  f(e) =¢.f(p) =0 f(w) =
o, f(e) = ¢ f(¢) = w. Then fis KS-irresolute.

Example 33 Let I = 3 = {&,¢,@,0,¢} with I/R = {{¢,@},{p,0},{c}} and X =
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{e,p,w}. Then 14(X) = {p, 3, {e, @}, {e, p, D, 0}, {@, 0}}. If we consider & = {w} G =
{e. 0,06} KSx(X) =

{¢.{e} {m} {e, m} {0, 0}, {e, 0,0} {9, w, 0} {&, 0. w, 0}}, {¢ ¢, 0,6}, 3} and J/R =
{{e 0} {m ¢} {p}} and X ={p,¢}. Then x(Y) ={p, I {p}{p, @ ¢}, {mc}}. If we
consider T ={p, w} T ={¢0,¢} KSx(9) =
{¢.{o}{w} {s} {p. @} {o ¢} {w, ¢h{w, @ ¢} {e 0 ¢ {e 0w} {e 90,6} {e @ 06} 3} .
Define  f: (3, (%), KSx(X)) = (3, x(Y), KSx(Y)) as f(e)=¢,f(p) =¢ f(w) =
@, (@) =¢ f(c) =0.Thenfis KS,-irresolute.

Example 3.4 Let I = 3 = {¢,¢,w,0,¢} with I/R = {{w, 0}, {ep,c},{e}} and X = {g,¢}.
Then (%) ={¢,3,{c},{c, 0, ¢}, {p,c}} . If we consider G ={g¢} & ={p w0}
KSx(X) = {¢,{e}. {0} {e, o} {e, c}.{e, 0. ¢} {0, @, 0}, {¢, 9, w, 0}, T} and 3/R =
{te. o} {m ch{p}} and X ={p,0} . Then (D) ={$ I {¢}{e v 0}{c0}}. If we
consider T = {g,0} T' ={p, @, ¢} KSx(D) = {p, {9} {e 0}.{e ¥, 0} {9, ®, ¢}, 3} Define
[ (@ mm(X), KSx(X)) = (3, 7x(D), KSx(D)) as f(e)=¢,f(p) =¢f(w) =w,f(0) =
0,f(s) =¢. Then fis KSg,-irresolute.

Example 35 Let § = § = {¢,¢,@,0,¢} with J/R = {{e, @w},{p,0},{c}} and X =
{e, p,w}. Then 14(X) = {p, 3, {e, @}, {e, o, @, 0}, {@, 0}}. If we consider & = {w} G =
{e, 0,06} KSx(X) =
{¢.{e}{w} {e. m} {9, 0} {e, 0. 0} {9, w0} {e, 0w, 03} {e,0,0,¢}3} and  V/R=
{te. o} {m L {p}} and X ={p,0}. Then (D) ={$ I {9} {c v 0} {c0}}. If we
consider T = {g,0} T' = {9, @, ¢} KSx(D) = {¢, {9} {& 0}, {c. 9,0}, {9, ®,¢},T}. Define
f: (@ mx(X), KSx(X)) = (3, 7x(D), KS»(D)) as f(e)=¢,f(p) =¢f(w) =0,f(0) =
@, f(¢) =¢. Thenfis KSg,-irresolute.

Theorem 3.6 If a function f:J — J is KS,,-irresolute, then itis KSy¢-continuous.

Proof: Let & be a closed set in 3. We have every closed set is KS;-C in 3. Whereas f is
KSys-irresolute, f~(§) is KS;s-C set in J. Consequently for a closed set & in 3, f~(&)
is KS4s-C setin 3. So, fis KS,¢-continuous.

Theorem 3.7 A function f:J — J is KSy,-irresolute iff for every KS,,-O subset ¥ of 3,
fU(®) is KSys-O in 3.

Proof: Necessity: If f:3 — 3 be KSys-irresolute, then for every KS,.-C subset ® of 3,
f7H®) is KSys-C in J. If F is any KSy5-O subset of J then J-& is KSys-C. Thus
fTHS—F) is KSys-C, but fH(F—F) =3I — f1(F) sothat f~1(F) is KSys-O in J.

Sufficiency: If for all KSys-O subsets F of J, f~'(F) is KS;s-O in J and if ® is any
KS,s-C subset of J, then J-6 is KSy-O. Also, f7H(J—6) =3I - f1(6) is KSy-O.
Thus f~1(®) is KSys-€ in 3.

Theorem 3.8 Let 3, § and K& be any KS-topological spaces and f:3 -3 and g:3 - &
be two functions. Then the following are true;
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1. If f and g are KS,,-irresolute functions, then their composition go f:J - K is
KSgs-irresolute.

2. If fis KSgs-irresolute and g is KSgs-continuous, then their composition g o f:3 - & is
K S4s-continuous.

Proof: 1. Let A is KSy-€ in & then g~ (A) is KSys-C in § and f~1 (g~ (W) is
KSgs- €. Whereas f and g are KSg -irresolute functions. But f~'(g~ (™)) = (g °
7AW is KSy-€ in 3. Consequently (g o f) is KS,s-irresolute.

2. Let § is KSys-C in &. Whereas g is KSys-continuous. g~ (&) is KSy-C in .
Whereas g is KSs-irresolute, f~'(g7'(&)) is KSys-€ in J. But f~1 (g7 (&) = (g
f)1(F). Consequently (g o f) is KSzs-continuous.

Theorem 3.9 If function f:3 — J is KS,,-irresolute then for every subset 2 of I3 such that
f) is KSgs-€ in J, f(KSgscl(A)) € KSgscl(f (W)).

Proof: Let A be a subset of 3 such that f(A) is KSys-C in J. Then KSy.cl(f(A)) is
KSgs-€ in 3. Whereas f is KSyg-irresolute, f~1(KSyscl(f(A)) is KSygs-C in J. Now
AC () S fFHKSyscl(F (D)) : Consequently KSgscl(f(W)) S
fH(KSgscl(f(A))) and hence f(KSyscl(M)) S f(f (K Syscl(f(A))) S KSyscl(f(W)).

Theorem 3.10 If a function f:J — J is KSg,-irresolute, then itis KSg,-continuous.

Proof:Let & be a closed set in 3. We have every closed set is KSs,-€ in 3. Whereas f is
KSsg-irresolute, f~1(§) is KSs,-C set in 3. Consequently for a closed set & in 3, f~(&)
is KSs4-C setin 3. So, fis KS,,-continuous.

Theorem 3.11 A function f:3J — 3 is KS,4-irresolute iff for every KS;,-O § of 3,
fU(®) is KSg4-D in 3.

Proof:Necessity: If f:3 — 3 be KS,,-irresolute, then for every KSg,-C subset ® of 3,
f71(®) is KSs4-C in J. If § is any KS,,-O subset of J then J-F is KSs,-C. Thus
fTUS—F) is KSgu-C, but f7H(I—F) =3I — F1(F) sothat f71(F) is KSs4-O in J.
Sufficiency: If for all KSs;-O subsets § of I, f~1(F) is KSs4-O in I and if ® is any

KSs4-C subset of 3, then J-® is KSs;-O. Also, f™H(F—6) =3I - f1(6) is KSs,-O.
Thus f~1(®) is KSs4-C in 3.

Theorem 3.12 Let J,J and K be any KS-topological spaces and f:3—> 3 and g: 3 - &
be two functions. Then the following are true;

1. If f and g are KS,,-irresolute functions, then their composition go f:J - K is
KS,g4-irresolute.

2. If fis KSs4-irresolute and g is KS,4-continuous, then their composition g o
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f:3 - K is KS,,4-continuous.

Proof: 1. Let A is KS;;-C in & then g~ '(A) is KS;,-C in § and f~' (g~ (W) is
KSs4-€. Whereas g and f are KSg -irresolute functions. But f~*(g~(2)) = (g ° f)~"(W)
is KSs4-C in 3. Consequently (g o f) is KSg4-irresolute.

2. Let § is KS;,-C in &. Whereas g is KS,,-continuous. g~(%) is KSs4-C in J.
Whereas f is KSg,-irresolute, f~'(g71(&)) is KSs4-C in I. But f~* (g7 (@) =(geo
f)1(F). Consequently (g o f) is KSs4-continuous.

Theorem 3.13 If function f:J — J is KS,4-irresolute then for every subset 2 of J such
that f(A) is KSs4-C in J, f(KSsgcl(A)) € KSqcl(f (A)).

Proof: Let A be a subset of 3 such that f(A) is KS,-C in J. Then KSg,cl(f(A)) is
KSsg-C in 3. Whereas f is KSg,-irresolute, f~1(KSsycl(f(A)) is KSsz-€ in . Now
AC () S fHKSsgcl(f () : Consequently KSsgcl(f(W)) €
fH (KSsgcl(f(W))) and hence f(KSs,cl(W) S f(fH(KSsgel(f (M) S KSsgel(f (M),
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