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Abstract

In this paper, we introduce a new class of functions termed as intuitionistic fuzzy 8, 6 semi, M continuous, 6 open, 6
closed, 6 semiopen, 6 semiclosed, M closed and M open mappings with the help of 3F-6¢, IF-80, JF-0s0, IF-Osc, IF-bc,
JF-8o, IF-6po, IF-6pc, IF-Mo and JF-Mc sets. Also, we study the topological properties and characterizations of these
mappings. Furthermore we obtain the interrelations between these mappings and already existing mappings in the theory of
intuitionistic fuzzy topological spaces, and we provide suitable examples to illustrate the theory.
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1 Introduction

The concept of fuzzy sets was introduced by Zadeh [22] in his classical paper. Fuzzy set have applications in many fields such as

Information [17] and Control [18]. After the introduction of fuzzy sets, various authors introduced generalization of the notion of
fuzzy set. Atanassov [3] generalized the fuzzy sets to intuitionistic fuzzy sets(in brief,JFS). Some basic results on JFS’s were
published in [3, 4], and the book [4] provides a comprehensive coverage of virtually all results in the area of the theory and
applications of JFS’s. Coker and his colleague [6, 8, 7] defined intuitionistic fuzzy topology (in brief, IFT'S) in Chang’s sense.
After that the definition of JFTS in Samanta and Mondal [16, 15] (7F gradation of openness) was introduced and studied. In
2004, Caldas et al. [5], introduced some properties of 8 open sets and in 2011, Maghrabi and Johany [11] introduced M open
sets in topological spaces. In 2013 and 2014, Maghrabi and Johany [12, 13, 14] introduced several mappings by using M open
sets in topological spaces. In 2017, Fora [10] discussed some properties of fuzzy clopen sets in fuzzy topological spaces. In this
paper, we introduce a new class of functions termed as intuitionistic fuzzy 6, 6 semi, M continuous, 6 open, 8 closed, 6
semiopen, 6 semiclosed, M closed and M open mappings with the help of JF-0¢, JF-00, JF-0so, IF-0sc, IF-6¢c, IF-bo,
JF-6po, IF-6pc, IF-Mo and JF-Mc sets. Also, we study the topological properties and characterizations of these mappings.
Furthermore we obtain the interrelations between these mappings and already existing mappings in the theory of intuitionistic
fuzzy topological spaces, and we provide suitable examples to illustrate the theory.

2 Preliminaries

Definition 2.1 [3] Let £2 be a nonempty fixed set and I the closed interval [0, 1]. An JFS u is an object of the following form
u= {(e, pu(€), Qu(e)): € € 2}, where the mapping p,:2 — I and g,:2 — I denote the degree of membership (namely, p,(¢))
and the degree of nonmembership (namely, g,(¢)) V element ¢ € 2 to the set u, respectively, and 0 < p,(¢) +o,(e) <1V
g EN.

Definition 2.2 [1, 3] Let 22 be a nonempty set, and the JFS’s p and y in 2 be the form u = {(&,p,(e),0,(€)): € € 2}y =
{(e, py(€), 0, (€)): € € 2} Furthermore, let {u;:i € J} (J be an index set) be an arbitrary family of JFS’s in Q2. Then

1. u<y ifandonlyif p,(¢) < p,(¢) and y,(e) =y, (¢), forall € € Q.
2. u=yifandonlyif u< yandy<p.
3. uAy ={{gpu(e) Apy(e),vu(e) VY, (£)): € € O}
4. uvy ={{epu(&) V py (), vu(e) vy (£)): € € O},
Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022)

International Journal of Mechanical Engineering
1639



u={evue)pu(e))ee O}

K=y =HuAY.

Nien i = {{&Nien P (E)Vien Yy, (€)): € € O}

Vien Hi = {{&Vien Pp;(E)Nien vy, (€)): € € Q}.
0={(0,1):e€ 0} and 1 ={(s,1,0): ¢ € OQ}.

© © N o O

Definition 2.3 [8] An JFT in Coker’s sense on a nonempty set (2 is a family 7 of JFS's in 2 satisfying the following axioms
1. 01€r.
2. Hy ANH, €1, forany H{,H, € T.
3. VH; € t for any arbitrary family {H;:i € J} S 1.

Each JFS u which belongs to 7 is called an JF open (7Fo) setin Q. The complement u of an JFo set u in Q is called an JF
closed (JFc) setin Q.

Definition 2.4 [8] Let (£2,7) bean JFTS and u = {(&, u,, v,): € € 2} be an IFS in . Thenthe IF closure (in brief, IFC)
and JF interior (in brief, 3FI) of u are defined by

1. JFC(u) =Ny {:t isanlFcsin Q and ¢ > pu}.
2. JFI(u) =Vien {K:k isanlFosin Q and k < u}.

Definition 2.5 [21] Let u be JFS inan JFTS (f,7). u iscalled an IJF
1. regular open (in brief, 3Fro ) setif u = IFIIFC ().
2. regular closed (in brief, 3Frc ) setif u = IFCIFI(w).

Definition 2.6 [21] Let (22,7) be an JFTS and u =< ¢, p,(€),v,(g) > bea JFS in Q. Then the IF & closure of u are
denoted and defined by JFSC (1) =A {i:¢ isan IFrc setin 2 and u <} and JFSI(w) =V {k:k isan JFro setin N and
K < u}

Definition 2.7 [19] Let u be an JFS inan JFTS (2, t) then u is called an IF [(i)]
1. &-preopen (briefly, 3Fépo ) setif u € IFint(IFcls(w)).

&-semiopen (briefly, 3Féso ) setif u € IFint(IFcls(w)).

e-open (briefly, IFeo ) setif u € JFclIFints(u) U IFintIFcls(u).

&-preclosed (briefly, 3Fépc ) set if u 2 IFcl(IFints(w)).

&-semiclosed (briefly, 3F8sc ) setif u 2 IFcl(IFints(n)).

e-closed (briefly, 3Fec ) setif u 2 IFclIFints(u) N IFintIFcls(w).

o a ~ N

Definition 2.8 [8, 19] A function 1 froma JFTS (2,7) toa IFTS (w, o) iscalled as IF (resp. § pre, and e) continuous
(briefly IFCts, (resp. IFSpCts, and IFeCts)) function if 171 (u) isan JFc (resp. IFSpc, and JFec) setin T V IFc set u €
ag.

Definition 2.9 [9] A IFS A ina IFTS (£,7) iscalled an JF dense (resp.JF nowhere dense) if there exists no JFo (resp.
non-zero JFo) set u in (2,7) suchthat A < p <1 (resp. u < IFC(A)).

Lemma 2.1 [19] For a IFTS (0,1), every JF dense setis IFSpo.

Definition 2.10 [8, 19] A function 1 froma JFTS (2,7) toa IFTS (w, o), is called asa JF open (resp. IF 6 semiopen,
JF & preopen, IF M open and JF e open) (briefly IF0, (resp. IF0s0, IF6p0, IFMO and JFe0)) function if 1(u) isan
JFo (resp. IF6Oo, IFOso, IFSpo, IFMo and JFeo) setin ¢ V JFo set u €t
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Theorem 2.1 [19] Let 1:(2,7) = (w, o) be a mapping. Every JF0 (resp. JFC) is IF5p0O (resp. IFS5pC) mapping. But not
conversely.

Definition 2.11 [20] Let (2,7) bea JFTS, Vv JFS y,v the operators JF- 0 interior and JF- 6 closure denoted by
(IF)o1 and JFOC are defined as

JFOI1(y) =V fv]|ver & JFC(y) <v}

and
JFOC(y) =V fv |ver & IFI(y) = v}
L

Definition 2.12 [20] Inan JFTS (2,7) and JFS vy iscalled an [(i)]
1. JF -6 open (resp. IF -8 semi open) (briefly JF@o (resp. IFOso)) setif y = IFOI(y). (resp. y < IFC(IFOI(y))).
2. JF -6 closed (resp. JF-6 semi closed) (briefly JF6c (resp. IF0sc)) setif ¥ isan JF Bo (resp. IFOso) set.

Definition 2.13 [20] Inan JFTS (Q,7),and JFS 1y iscalled an
1. JF-M closed (briefly 3FMc) setif y = IFI(IFOC(y)) AIFC(IFSI(y)).
2. JF-M open (briefly 3FMo) setif y isan IFMc set.

Definition 2.14 [20] Let (£2,7) be a IFTS, then the [(i)]

1. unionofall JFMo (resp. IF0so) sets contained in y is called the IFM (resp. IFO semi) interior of y and is denoted
by IFMI(y) (resp. IFOsI(y)).

2. intersection of all IFMc (resp. JF6sc) sets containing y is called the JZFM (resp. JFO semi) closure of y and is
denoted by JFMC (y) (resp. IF6sC(y)).

3 Intuitionistic fuzzy M continuous functions

Definition 3.1 A function 1 froma JFTS (£,7) toa IFTS (w, o) iscalled as IF6 (resp. 6 semi, and M ) continuous
(briefly JFOCts (resp. JFOsCts, and IFMCts )) function if 171 (u) isan IF8Oc, (resp. IFOsc and IFMc )setin T V IFc set
uEoOo.

Theorem 3.1  Let 1: (£2,7) = (w, ¢) be a mapping. Every
1. JFOsCts (resp. IFSpCts) is IFMCts
2. JFOCts is JFOsCts
3. JFOCts is JFCts
4. JFCts is JFSpCts
5. JFMCts is JFeCts
function. But not conversely.

Example 3.1 LetQ:a):{a,e,i,o},v:<s( Loy @b )> ¢=<s @,L0 @cio )>

10020 0’1’07’1 0°1°0°0 1°0°1°01

<£ @8 Lo (0 =, 0)> ¥ =<g G,=,29, (0 = 0'9 0)> Then the families 7 = {0, 1,v,¢,v V ¢} isan JFT on 2 and

1°'0°0'1 o’ 08 0 1
o ={0,1,v,¢} isan JFT on w. Let us consider the function i: (22,7) = (w, o) then ¢ is IFeCts butnot IFssCts and

JFSMCts.

Example 3.2 Let 2 = w = {a,e,i,0}, v = <£ R YR 1)) b = <s &L, ‘;,3,1,01)>
<£ (TZ;:) (5 0—2,6,0)> Y = <£ (0 08,0,1) (0 =, 0‘9 0)> Then the families 7 = {0, 1,v,¢,v V ¢} isan IFT on 2 and
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o ={0,1,v,¢} isan JFT on w. Let us consider the function 1: (2,7) = (w, o) then P is IFMCts but not IF8sCts and
JFépCts.

Example 3.3 Let.Q=w={a,e,i,o},v=< @eLo@e L )) ¢=<£ @619 @clo ))

10020 0’1’07’ 1 0°1°0°0 1°0°1°01
aelo a e i

<€ (‘IZ;;’) Grogro 0)> ) =<e G 08,0,1) Grogros 0)> Then the families T = {0,1,v,¢,v V ¢} isan JFT on 2 and

o ={0,1,v,¢} isan JFT on w. Let us consider the function i: (2, 7) = (w, o) then P is IFCts but not IFHCts and
JFOsCts.

Example3.4 Let 2 =w ={ae} v =< (05 05) (03 05)> ¢ =< (07 02) (03 02)> =< (03 04) (05 06)> v =
<£, Gsroo) (;—3,0%)>. Then the families 7 = {0,1,v} isan JF7 on 2 and ¢ = {0,1,¢} isan JFT on w. Let us consider the
function ©: (2,7) = (w,0) then ¢ is IF5pCts but not IFCts

a e a e a e a e a e a e
Example 35 Let2=w={ae}, v= <e. (oo (E'E)>’ ¢ = <€. (53 (E’E)>’ ¢ = <€, G300 (E‘E)>’ Y=
< (05 07) (03 02)> Then the families T = {0,1,v} isan JFT on 2 and ¢ = {0,1,y} isan JFT on w. Let us consider the
function ©: (2,7) » (w,0) then Y is IFSpCts but not IFCts

From the Theorem 3.1 and Examples 3.1, 3.2, 3.3, 3.4 and 3.5 the following implications are hold.

TFOCts
/ \
TFOsC'ts TFCts
/
TFopCts
TFMNMICts TFosC'ts
\ /
T FeCts

Note: A — B denotes A implies B, but not conversely.

Definition 3.2 Let (22,7) bea JFTS, u €1, x5 isa IJF pointthen u is called IFQ [?] (resp. IFMQ) -neighborhood of x,
if u €t (resp. IFMo) and x; squ.

Definition 3.3 A mapping i: (2,7) - (w,0) iscalled IFMCts ata JF point x, ¢ if the inverse image of each JFQ
neighbourhood of 1(x; ) isan JFMQ neighbourhood of x, ; € 7.

Theorem 3.2 A mapping t: (22,7) — (w,0) is IFMCts iffitis JFMCts atevery IJF point x,¢ € 7.

Theorem 3.3 Let (2,7) and (w,o) be JFTS’s and 1: (12,T) - (w,0) be a mapping. Then
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1. 1 is IFMCts function.

2. YD) erisan IFMo, ¥V IFo set 1 € a.

3. ") et isan IFMc, V IFc set 1 € o.

4. 1(IFMC(A) < IFC(A), ¥ 1€ 1.

5. IFMC(*(Q)) < TY(IFC(A),V A€o

6. IFI(IFOC( (L)) AIFCIFSIQ (L)) < "L (IFC(A)), V A € o.

7. CYIFIR) < IFMIQE(A), V A€o

CLIFI() < IFCIFOIQ (W) VIFI(IFSCt(W),),) V nel’

are equivalent.

oo

Proof. (i))=(iii), (v)=(vii), (vi)=(viii), (viii)=(iii) are direct to prove, other results are provided here.

(i)=(ii): Let 1 be an JFo set in (w,0), 1 is a IFMCts function, then we have 1"*(A) is an JFMc set of (Q,7). Therefore
1"1(2) isan IFMo setof (Q,1).

(iii)=(iv): Let A € 7, since IFI(1(1)) € o Then by (iii), :"1(IFC(1(1))) is an IFMc set of (©, 7). Since 1 <171(1(1)) <
LIFC(R))), we have IFMC(A) < "L (IFC(L(A))). Hence t(IFMC (L)) < IFC(L(A)).

(iv)=(v): Forall 1 € o, let 171(2) instead of A in (iv), we have
LIFMC(1™(A),)) < IFC@1(D)) < IFC(A).
It implies that
IFMC(1~ (1) < 17 LHIFC)).
(vii)=(i): Let A be an JFc set in (w,0). Then A =I(A). By (vii), 1"1(1) < IFMI(1"*(1)). But we know that :~1(%) >

IFMI(~T(X)). Thus, 1™1(1) = IFMIG~1(A)), that is, 1"1(A) is JFMo set. Since, 1~1(1) is JFMc set. Therefore i is
JFMCts function.

(iii)=(vi): For all 1 € g, since JFC(A) is an IFc set in (w, o), by (iii), we have that :"1(JFC(1)) is an IFMc set in (Q,1).
Hence "1(IFC (1)) = IFI(IFOC(1(C(A)))) AIFCIFSI~1(C (1)) = IFIIFOC( (1)) AIFC(IFSI(L(R))).

(vi)=(iii): Forall A € g, since JFC(A) isan JFc setin (w,o), and let IFC(A) instead of A in (vi), we have that
IJFI(IFOC (" L(IFC(A)))) AIFC(IFSIQL(IFC (L))
<1 YIFC@FC)))
=1"YIFCN)).

Hence 1=Y(JFC(A)) isan IFMc setin (Q,1).

Proposition 3.1 Let i: (2,7) = (w,0)) IFMCts mapping and if for any JFS A of 2 is JF nowhere dense then ¢ is
JFépCts.

Proof. Let p € o Since 1 is an IFMCts mapping, then 1=*(u) is an JFMo set in (Q,7). Put 1=(u) = A is an IFMo set in
Q. Hence

AL IFCAFOI(A)) VIFI(IFSC(A)).
But JFOI(X) < IFI(A) < JFC(A), then
IFOI(A) < IFI(IFC(R)).
Since 4 is JF nowhere dense and Lemma ??, we have JF0I(A) = 0. Therefore 1 is IFSpCts.

Definition 3.4 A mapping t: (2,7) - (w, o) is called JF 6-open map (briefly JF00) if the image of every JFo set of (£2,7) is
JFBo setin (w, o).

Definition 3.5 A mapping u: (2,7) = (w, o) is called JF 6-bicontinuous (briefly, JF0biCts) if 1 is IFOO0 map and IFOCts
map.

Theorem 3.4 If 1: (,7) —» (w,0) be a JFObiCts mapping then the inverse image of each 3FMo setin (w, o) under ¢ is
JFMo setin (0, 71).

Proof. Let 1 be a JFObiCts and u bea JFMo setin (w,d). Then
Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022)

International Journal of Mechanical Engineering
1643



u < IFCIFOI(W)) V IFI(IFSC(W)).
U S CTAIFCIFOL())) VT (IFI(IFSC (W))).
S IFCTIFOI(W)) V i HIFI(IFSC ())).
Since 1 isan JFObiCts mapping, then 1 is JFHO0 map and JFOCts map. Then 1 is IFOsCts map and IFSpCts map. Hence
U (w) < IFCAFOI((w))) vV IFI(IFSC (1 (w)).
This shows that 11 (u) is IFMo setin (Q,7).

Remark 3.1 If i: (2,7) = (w,0) be a JFObiCts mapping. Then the inverse image of each JFépo (resp. IFBso) setin Y under
1 is JFMo setin 0.

The next theorem gives the conditions under which the composition of JFMCts mapping is IFMCts.

Theorem 3.5 Let (22,7), (w,0) and (Z,y) be IFTS’s. If 1: (2, 7) = (w,0) and J: (w, o) = (Z,y) are mappings, then j o1 is
JFMCts mapping if

1. 1is IFMCts and j is JFCts.
2. 1is JFObiCts and j is IFMCts mapping.

Proof. (i) Let u € y and 73(u) < k. Since j is JFCts then j~1(u) € . Since 1 is IFMCts, then 17171 (w)) = (o )" (w)
is JFMo setin (Q, 7). Hence jo1 is JFMCts.

(i) Let u € y. Since j is IFMCts, then j~1(u) is an IFMo set in (w,o). Since 1 is IFObiCts, by Theorem 3.4, (j o 1)~ 1(w)
is JFMo setin (Q,t). Hence jo1 is JFMCts.

4 Intuitionistic fuzzy M open mappings

Definition 4.1 A function 1 froma JFTS (£2,7) toa JFTS (w, o), iscalled asa JF 6 open (resp. IF 6 semiopen, and JF
M open ) (briefly JF60 (resp. IF6s0 and JFMO )) function if () isan JF6o (resp. IFOso and IFMo) setin o ¥V IFo
setuer

Definition 4.2 A function ¢ froma JFTS (£,7) toa IJFTS (w, o), iscalledasa JF 0 closed (resp. IF 6 semiclosed, and
JF M closed) (briefly IF0C (resp. IFOsC and JFMC )) function if 1(u) isan JFOc (resp. IFOsc and JFMc) setin a V
JFcsetuer

Theorem 4.1 Let 1:(22,7) = (w,0) be a mapping. Every

1. JFOs0O (resp. IFSp0) is IFMO

2. JFOsC (resp. IF6pC)is IFMC

3. JF6O0 (resp. IFOC) is IFOsO (resp. IFOsC)

4. JFO0 (resp. IFOC) is IFO (resp. IFC)

5. JFO (resp. IFC) is IFSpO (resp. IFspC)

6. JFMO (resp. IFMC) is IJFeO (resp. IFeC)
mapping. But not conversely.

Example4l Let0=w={aeio}v={sC559E 5050 o=(eC Ll 0C 00D 0=

1’0’02’07" 0’17071 1’01701

<s, @219 @ i,i,g)>, Y = <s, @, L Loy @ L 9)) Then the families 7 = {0, 1,v,¢,v V ¢} isan JFT on 2 and

1’0’0’17”*0’0.2’0’0 0’08’0’17"*0’0.2"09’0

o ={0,1,v,¢} isan JFT on w. Let us consider the function i: (w, o) = (2,7) then ¢ is IFeO butnot IF5sO and IFSMO.
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ae i o a el o

Exampled.2 Let 2 =w ={a,ei 0}, v=<s (1 0’02’ 0) (0’1’07 1)> ('b:( (0’1'0'0) (1’0’1'01)> ¢ =

ae i o i
<£ (1,0,0,1) (E E’E’o)> Y = <£ (0 08,0,1) (E E E 0)> Then the families T = {0,1,v,¢,v V ¢} isan IFT on N2 and
o ={0,1,v,¢} isan IFT on w. Let us consider the function i: (w, o) — (2,7) then 3 is IFMO but not IF6s0O and IFSpO.

ae i o a el o

Example 4.3 Let[)=w={a,e,i,o},v=< (1 553 0) (0,1,07 1)) ¢=< Gy (1,0,1,01)> ¢ =

e L o

ae i o
<€ G557 (5 E'o'o)> Y = <e (0 08,0,1) (3 E o5’ 0)> Then the families T = {0,1,v,¢,v V ¢} isan IFT on N2 and
o ={0,1,v,¢} isan JFT on w. Letus consider the function 1: (w, o) = (£2,7) then Y is IFO but not IFOO and IFOsO.

a e

a e a e a e a e a e a e
Example4.4 Let2=w={ae}, v= <e. (oo (E'E)>’ ¢ = <€. (53 (E’E)>’ ¢ = <€, G3r o (E‘E)>’ Y=
< (05 07) (03 . )> Then the families 7 = {0,1,v} isan JFT on 2 and ¢ = {0,1, ¢} isan JFT on w. Let us consider the
function ©: (w, o) = (22, 7) then ¢ is IFSpO but not IFO

Example 45 Let 2 = w = {a, e}, v=< =) 05)> <l>=< &(>02) (5 02)> =< Gsro Gsr 05)> ¥ =

<e, Gsroo) (()"—3,()%)). Then the families 7 = {0,1,v} isan JF7 on 2 and ¢ = {0,1,v} isan JFT on w. Let us consider the

function ©: (w,0) = (2, 1) then  is IF5p0 but not IFO

Example 4.6 Letﬂ=w={a,e,i,o},v=<e( Loy @e i )> ¢=<g @ei90 @ct )>

10’02’07 %’1707°1 0’1’0’0)10101

<s [T e )> zp=<s( 21 E ———)> Then the families 7 = {0, 1,v,¢,v V ¢} isan IFT on 2 and

1°'0°0°1 00200 0’08’0’1 0’02’09’0
o ={0,1,v,¢} isan JFT on w. Let us consider the function i: (w, o) = (2,7) then ¢ is IFeC but not IF5sC and IFSMC.

Example 4.7 Let!2=w={a,e,i,o},v=<e( COELED) e =(a @l C L) 0=
a e

170°02°07"%’1%07"1 1’0’1’ 01
ae i o e
<€ (1’0’0’1) (5 02’0’ o)> ¢_<€ (o 08’0'1) (0 02’09’ 0)

o ={0,1,v,9} isan JFT on w. Let us consider the function i: (w, o) = (2, 7) then ¥ is IFMC but not IFHsC and JFSpC.

> Then the families 7 = {0,1,v, ¢,v V ¢} isan IFT on 2 and

. _ i i _ ae i o, ,aei o _

Example 4.8 Letﬂ—w—{a,e,l,o},v—<£ G2 L 0) (0,1,07 1)> <l>—< G139 (1,0,1,01)> 0=
ae i o e _ a e

<€ (1’0’0’1) (o 02’0’ o)> ¢_<€ (o 08’0’1) (0 02’09’ 0)

o ={0,1,v,¢} isan JFT on w. Let us consider the function i: (w, o) — (2, 7) then ¥ is JFC but not IFOC and JFOsC.

> Then the families 7 = {0,1,v, ¢,v V ¢} isan IFT on 2 and

Example 49 Let 2= 0 = {a,e}, v = (&, (5,59, G5.59) ¢ = (2. G50 Gr02) @ = (o Gri Gara) ¥ =

<£ (05 07) (E E)> Then the families 7 = {0,1,v} isan JFT on 2 and ¢ = {0,1, ¢} isan JFT on w. Let us consider the

function ©: (w,0) = (2, 1) then @ is IFSpC but not IFC

— - a € 2 & & 4 £ =
Example4.10 Let2=w ={ae}, v= <£ (05 05) (03’05)>’ ¢ = < (07 02) (03 02)> < (03 04) (05 06)> Y=
< (05 07) (03 0—2)> Then the families 7 = {0,1,v} isan JFT on 2 and ¢ = {0,1,3} isan JFT on w. Let us consider the
function 1: (w,0) = (2,7) then i is IFSpC but not IFC

From the above Theorem 2.1 and 4.1 Examples 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9 and 4.10 the following implications are
hold.
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IFO0 IFoC

VAN VRN

TF0s0 TFO TFOsC TFC
/ /
TFopO TFopC

I.; O I./;fFSO I‘;: C I./;fiﬁc
N N
TFeO TFeC

Note: A — B denotes A implies B, but not conversely.

Definition 4.3 A mapping : (2,7) = (w, 0) is called JFMO ata JF point x, ; if the image of each JF-Q neighbourhood of
X5 i1san JF-MQ neighbourhood of 1(x; ) € o.

Theorem 4.2 A mapping i: (2,7) — (w,0) is IFMO iffitis IFMO atevery JF point x; s € 7.

Theorem 4.3 Let (2,7) and (w,o) be JFTS s and 1: (2,T) - (w,0) be a mapping. Then
1. 1 is JFMO function.
1(1) isan JFMo setin (w,0) V JFo set 1 in (Q,1).
1 is JFMC function.
t(1) isan JFMc setin (w,0) V IFc set A in (Q,1).
JFMC((A),) < 1(JFC(A)VAE T,
JFI(IFOC(1(A)) AIFCAFSI(A))) < 1(IFC(A) V 1€ T.
L(IFI(A)) < IFCIFOI(A))) vV IFI(IFSC((A)) V 1 € 1%,
WIFI(A) <IFMIQA) V LET.
9. IFIG*() < '(IFMI(A) YV A€o
are equivalent.

© N o ok~ wDn

Proof. (i)=(ii), (iii)=(iv), (v)=(vi), (vii)=(viii), are direct to prove, other results are provided here.

(ii)=>(iii): Let @ be an JFo set in (,1), by (ii), we have (@) is an JFMo set of (w,d). Therefore 1(1) is an IFMc set of
(w,0) VA €(Q,1),IFc set.

(iv) = (v): Since JFC(A) isan JFc set, then 1(JFC(A)) isan JFMc setin Y. Hence
JFMC (X)) < IFMCQIFCA))) = 1(IFC(A)).
(vi) = (vii): Let @ instead of A in (vi), then, (vii) will follows directly.
(viii)=(ix) Let 1 € g, by (viii) we have
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WIFIWT)) < IFMI(FF1(A) < IFMI(R),
then 1171 (2))) < 1" (IFMI(Q)).
(ix)=(i): For each A € 7, since JFI(A) = A, 1(A) < IFMI(1(1)) < 1(4). Thus 1(A) = IFMI(1(A)). 1(A) is IFMo in w.

Theorem 4.4 Let (2,7) and (w,0) be JFTS’s. Let 1: ) - w be a IFMC mapping iff ¢ is surjective, then Vv subset u of w
and each JFo set a in 2 containing :=1(u), there exists an JFMo set § of w containing p such that 171(8) < a.

Proof. Suppose that a is an JFo set of Q containing t™*(u). Then by hypothesis, g is 7FMo in w. But 171(u) < a, then
p<i(a) and p < B, 171(B) < .

Conversely, let 6 be a JFc set and y, be any JF point of 1(8). Then U (yes) € & which is 7Fo set in Q. Hence by

hypothesis, 3 JFMo set B containing y,, such that 1™*(8) < 8. But ¢ is surjective, then y, € f < 1(8) and 1(6) is the
union of JFMo sets and hence 1(6) is IFMc setin w. Therefore, 1 is IFMC map. t

Theorem 4.5 Let (£2,7) and (w,0) be IFTS’s and 1: (2,7) = (w,0) bea IFMO (resp. IFS5s0, IFS5p0) mapping. If u €
o and A € 7, such that 1™1(u) < A, then there exists an JFMc (resp. IF8sc, IFSpc) set v of w suchthat u < v,171(v) < L.

Proof. Since 1™ (u) < A, we have (1) < . Since 1 is JFMO map, then v is JFMc in Y and 1~*(v) = A. The other cases
of the theorem can be proved in a same manner.

Theorem 4.6 If 1:(2,7) = (w,0) be a IFMO mapping. Then V u € o, 1" (IFCIFOI(1))) A" Y (IFI(IFSC(w))) <
IFCQ™ ().

Proof. Since u € w, IF (" (1)) € Q and 1™ () < IFC((w)) V u € o, it follows from Theorem 4.5, that there exists an
JFMc set A of w, u < A suchthat t™*(1) < IFCQ*(w)). So A = IFC(IFSI(A)) AIFI(IFOC(A)), hence

UYA) = Y IFCAFSI(A))) ATEIFI(IFOC (D))
> 1 (IFCIFSI (1)) A LAFI(IFOC (W))).
Thus it concludes the proof.

Theorem 4.7 If 1: (,7) - (w, o) be a bijective mapping such that 12 (IFC (IFSI(n))) A" (IFI(OC(w))) < IFC( 1 (W), v
u € o, then 1 is IFMO map.

Proof. Let A € T Then, hypothesis, 1"X(JFC(IFSI(1(A)))) A" (IFI(IFSC(1(A)))) < IFC~1(1(1))) = IFC(A) =1 and
s0 IFC(IFSI(1(A))) AIFI(IFSC(1(1))) < 1(A), which shows that 1(1) is an JFMc set of w. Since 1 is bijective, then 1(1) is
an JFMo set of w, therefore 1 is IFMO map.

Theorem 4.8 Let (2,7) and (w,c) be IJFTS’s. Let 1: ) - w be a IFMC mapping. Then the following statements hold.
1. If ¢ isasurjective map and 1~ (a)qi~1(B) in Q, then there exists «, B € o such that agp.
2. IFMI(AFMC(A))) <1(IFCA)), vV L Q.

Proof. (i) Let y;, ¥, € Q such that t™*(a) < y; and 17*(B) < y, such that y,qy,. Then there exists two JFMo sets u, and
U, such that ™Y(a) < p; <yy, UHB) S py <y, But ¢ is a surjective map, then ff 1(a)=a <1(w;) < 1(y;) and
FrYB) = B < (1) < 1(y,). Since y,qy,, then also 1(y; Ay,) =0. Hence a A B < 1(uy A uy) < t(y; Ayy) = 0. Therefore,
agf in w. thatis a A B = 0.

(if) Since A<JFC(A) <1 and 1t is a JFMC mapping, then 1(JFC(A)) is IFMc set in w. Hence 1(A) < IFMC(A) <
L(IJFCA)). So IFMI(IFMC (1(1))) < (TFC(A)).

Proposition 4.1 Let 1: (,7) = (w,0) bea IFMO mapping and if for any JFS A of w is JF nowhere dense then ¢ is
JFSpO map.

Proof. Let u € Q. Since 1 is an IFMO mapping, then t(n) is an IFMo set in (w,a). Put 1(u) = A is an IFMo set in w.
Hence A < JFC(IFOI(A)) VIFI(IFSC(A)). But IFOI(X) < IFI(A) < IJFC(A), and since A is IF nowhere dense, then

JFOI(A) < IFI(AFC(A))

we have JFOI(4) = 0. Using Lemma ??, 1 is IFSp0 map.

Theorem 4.9 If 1: (2,7) —» (w,0) be a JFObiCts mapping then the image of each JFMo setin (£2,t) under 1 is IFMo set
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in (w,0).
Proof. Let 1 be a JF0biCts and u bea JFMo setin (Q,7)). Then
u < IFC((IFOI(w)) Vv IFI(IFSC(w)).
This implies that
t(u) < IFCAFOI(W))) V L(IFITFSC (1))
< JIFCL(IFOI(W))) V 1(IFIIFSC (1))).

Since t is an JFObiCts mapping, then ¢ is IFO0 map and JFOCts map. Then t is JFOsCts map and IFOpCts map. Hence
t(u) < IFCIFOI((w))) VIF(IFSC((u))). This shows that 1(p) is IFMo setin (w, o).

Theorem 4.10 Let (2,7), (w,0) and (Z,y) be IFTS’s. If 1: (2,7) = (w,0) and j: (w,0) = (Z,y) are mappings, then j o1
is JFMO mapping if

1. 1is JFO0 and j is IFMO.
2. 1is JFMO and j is IFObiCts mapping.

Proof. (i) Let u € Q. Since ¢ is JFO then i1(u) € w. Since j is IFMO, then j(i(w)) = o )(u) is IFMo set in (Z,y).
Hence j o1 is IFMO.

(if) Let u € Q. Since 1 is IFMO, then () is an JFMo set in (w,o). Since j is JFObiCts, by Theorem 4.9, (jov)(u) is
JFMo setin (Z,y). Hence jo1 is IFMO.

Theorem 4.11 Let (£2,7), (w,0) and (Z,y) be IFTS’s. If 1: (2,7) = (w,0) and j: (w,0) = (Z,y) are mappings, then
1. If jou is IFMO mapping and i is a surjective JFCts map, then j is IFMO map.
2. If jo1 is JFO mapping and j is an injective JFMCts map, then ¢ is IFMO map.

Proof. (i) Let u € w. Since 1 is IFCts, then 1™1(u) is an IFo set in (Q, 7). But j ot is IFMO map, then (j o 1)(1™(w)) is
JFMo setin (Z,y). Hence by surjective of 1, we have j(u) is IFMo set of (Z,y). Hence, j is IFMO map.

(if) Let u is an JFo set in (,7). and jot1 be an JFO. Then (o 1)(u) = j((w)) is an JFo set in (Z,y). Since j is an
injective IFMCts map, hence 1(u) is fMo setin (w, o). Therefore 1 is IFMO.
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