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1. INTRODUCTION

L.A. Zadeh [26] introduced fuzzy sets to value every member of a set in mathematics in 1965.
C.L. Chang [7] introduced fuzzy topological spaces in 1968. Further, K. Atanassov [3]
introduced intuitionistic fuzzy sets by adding the notion of non-membership into fuzzy sets in
1983. D. Coker [9] introduced intuitionistic fuzzy topological spaces in 1997. From then on,
many research works focused on the generalization of the concepts of intuitionistic fuzzy
topological spaces. Extending further, Pious Missier .S and Gabriel Raja .S [17] introduced
intuitionistic fuzzy generalized hash pre-closed (briefly, IfggC) set with its characterization
and properties with suitable examples. The aim of this paper is to study and investigate IfggC
mappings with suitable examples and theorem.

2. PRELIMINARIES
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Definition 2.1 [3] Let X be a universal set and let A be an intuitionistic fuzzy (briefly, I) subset
in X, where A = {<X/pa(x),05(x) >:x € X}. Here, the functions ps:X — [0,1] and
va: X = [0,1] denote the degree of membership, namely pa(x) and the degree of non-
membership, namely v, (x) of each element x € X to the set A respectively, and 0 < p, (x) +
va(X) <1 foreachx € X.

Definition 2.2 [9] An I topology on a non-empty set X is a family tj¢ of intuitionistic fuzzy
subsets of X, satisfying the following axioms;

(1) 0,1 €1y

(2) AnNB € tysforany A,B € 1j¢

(3) U A € ty¢ for any arbitrary family {A;:i € ]} € ¢
A non-empty set X on which an I topology Tir has been specified is called an intuitionistic
fuzzy topological space, i.e., (X, Tif). Any If set in T;f is known as an intuitionistic fuzzy open
(briefly, If open) set in X and the complement of an IO set is known as an intuitionistic fuzzy
closed (briefly, I¢ closed) set in X.

Definition 2.3 [9] Let (X, Tjf) be an I; topological space and A = {< X/ pa(x),v5(x) >:X €
X} be an I¢ subset in X. Then the interior and closure of the above I¢ subset are defined as
follows.

(1) int(A) =U{G|GisanI{O setin X and G S A}

(i1) cl(A) =N {K|Kis an I{C set in X and A € K}

Definition 2.4 [12] Let (X, Tir) be an intuitionistic fuzzy topological space (briefly, I¢TS). Then
an intuitionistic fuzzy subset L. € X is said to be an

(1)  intuitionistic fuzzy semi-closed (briefly, I¢sC) set if Isint(Icl(L)) < L.

(ii) intuitionistic fuzzy pre-closed (briefly, I¢pC) set if Icl(Isint(L)) € L.

(iii) intuitionistic fuzzy alpha-closed (briefly, I;aC) set if Iecl(Ifint(I¢cl(L))) € L.

(iv) intuitionistic fuzzy semi-pre-closed (briefly, I¢spC) set [S1] if

Irint (Icl(I¢int(L)) ) < L.

Definition 2.5 Let (X, Tir) be an I; topological space. Then an intuitionistic fuzzy subset L € X
is said to be an
(i) intuitionistic fuzzy generalized closed (briefly, I;gC) set [22] if I;cl(L) S U whenever
L € U and U is an I open set in (X, Tjf).
(i1) intuitionistic fuzzy semi generalized closed (briefly, I¢sgC) set [20] if Igscl(L) € U
whenever L € U and U is an I¢s open set in (X, Ty5).
(iii) intuitionistic fuzzy generalized pre-closed (briefly, I¢gpC) set [18] if Igpcl(L) € U
whenever L. € U and U is an I open set in (X, Tj¢).
(iv) intuitionistic fuzzy semi generalized pre-closed (briefly, I¢sgpC) set [6] if Igpcl(L) S
U whenever L. € U and U is an I¢s open set in (X, Tjf).
(v) intuitionistic fuzzy generalized semi-pre-closed (briefly, I¢gspC) set [21] if
I¢spcl(L) € U whenever L € U and U is an I¢ open set in (X, Tjf).
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(vi) intuitionistic fuzzy alpha generalized closed (briefly, I;agC) set [19] if Iracl(L) € U
whenever L € U and U is an If open set in (X, Tj¢).
(vii) intuitionistic fuzzy generalized alpha-closed (briefly, I;gaC) set [13] if Iracl(L) € U
whenever L € U and U is an I¢a open set in (X, Tjf).
(viii) intuitionistic fuzzy generalized star closed (briefly, Irg*C) set [4] if I;cl(L) S U
whenever L € U and U is an Ir g open set in (X, Tjf).
(ix) intuitionistic fuzzy generalized star pre-closed (briefly, Irg*pC) set [5]if Ipcl(L) S
U whenever L € U and U is an Iz g open set in (X, T;f).
(x) intuitionistic fuzzy generalized star semi-closed (briefly, Irg*sC) set [16] if
Izscl(L) € U whenever L € U and U is an Iz g open set in (X, ;).
(xi) intuitionistic fuzzy omega closed (briefly, IrwC) set [23] if I;cl(L) S U whenever
L € U and U is an I¢s open set in (X, Tjf).
(xii) intuitionistic fuzzy psi closed (briefly, [;¥'C) set [15] if Irscl(L) € U whenever L ©
U and U is an Irsg open set in (X, T;5).
(xiil) intuitionistic fuzzy generalized hash closed (briefly, If g#C) set [1]if Icl(L) S U
whenever L € U and U is an Irga open set in (X, T;f).
(xiv) intuitionistic fuzzy generalized hash pre closed (briefly, If g;f C) set [17] if
Irpcl(L) € U whenever L € U and U is an Irga open set in (X, T;f).
The complement of IrgC (IrsgC, IrgpC, IrsgpC, IrgspC, IragC, IrgaC, Irg*C, Irg*pC,
Irg*sC, IrC, I;¥C, Ifg#C) set is called IrgO (Irsg0, Irgp0, IrsgpO0, lrgspO, IragO,
Irga0,1I;g*0, I;g*p0, I g*s0, [;w0, I;¥0, I g* 0, I g} 0) set.

Definition 2.6 [9] Let f: (X, ‘L'if) - (Y, aif) be an I; function where A ={<x/
1a(x),v4(x) >:x € X} and B = {< y/up(y),vp(y) >:y €Y}, then
(i) the pre-image of B under f is denoted by f~1(B) and is defined by f~1(B) = {<
X/f M) (), f M wp) (%) >:x € X} where M (up)(x) = up(f(x))  and
£ wp) (x) = vp(f ().
(ii) the image of A under f is denoted by f(A) and is defined by f(4) ={<
v/ fup)(y), f_(vg)(y) >:y € Y} where f_(vg) = 1 — f(1 —vp),
fUp)) = {subrep1y ma)  if I #

0 0 otherwise and
f-p)(Y) = {infrep14yvalx) if 7o) #
0 0 otherwise .

Definition 2.7 [14] Let (X, Tif) and (Y, al-f) be any two I; topological spaces. Then an I
mapping f: (X, Tif) - (Y, al-f) is said to be an
(i) intuitionistic fuzzy closed mapping, if the image of every Ir closed set in (X ,Ti f) is
an If closed set in (Y, O'if).
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(i) intuitionistic fuzzy semi-closed mapping, if the image of every Ir closed set in
(X, Tif) s an Iy semi-closed set in (Y, al-f).

(iii) intuitionistic fuzzy pre-closed mapping, if the image of every If closed set in (X ,Ti f)
is an I; pre-closed set in (Y, al-f).

(iv) intuitionistic fuzzy a-closed mapping, if the image of every I closed set in (X ,Ti f)
is an Iy a-closed set in (Y, aif).

3. Intuitionistic Fuzzy gg Closed Mappings

Definition 3.1 Let (X , Tif) and (Y, aif) be any two I topological spaces. Then a mapping
f: (X ,Ti f) - (Y, O'if) is said to be an intuitionistic fuzzy generalized hash pre-closed (briefly,
If g{f closed) mapping, if the image of every If closed set in (X , Tl-f) is an [f gﬁ closed set in

(Y, 0ir).

Example 3.2 Let (X, ‘L'if) and (Y, aif) be any two I topological spaces where X = {q,7},Y =
{s,t}, 1y ={0,4,1}, g,y ={0,B,1}, A={<q/0.8,02>,<7/0.7,03 >} and B = {<
$/0.3,0.7 >,< t/0.4,0.6 >}. Let’s define a mapping f: (X, Tl-f) - (Y, crl-f) such that f(q) =
s and f(r) = t. Then an I; set L = {< q/0.2,0.8 >,<7/0.3,0.7 >} is an I; closed set in
(X, Tif), Clearly, we observe that f(L) is an Ifgg closed set in (Y, aif). Hence f is an Ifg;f
closed mapping.

Theorem 3.3 Let f: (X, ‘L'if) - (Y, al-f) be an I closed mapping. Then every Ir closed
mapping is an I¢ gg closed mapping.

Proof: Let f: (X, Tif) - (Y, al-f) be an Ir closed mapping and let L be an I closed set in
(X, Tif). Since f is an I closed mapping, f(L) is an I closed set in (Y, aif). Moreover, every
I¢ closed set is an [f gg closed set. Therefore f(L) is an I¢ g;g closed set in (Y, O; f). Hence f is
an [¢ gg closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.4 Let (X, ‘L'l-f) and (Y, O'if) be any two Ir topological spaces where X = {q,7},Y =
{s,t}, 1ir ={0,4,1}, o0y ={0,B,1}, A={<q/0.8,0.2>,<71/0.7,03 >} and B = {<
s/0.3,0.7 >,<t/0.4,0.6 >}. Let’s define an Ir mapping f: (X, Tif) - (Y, al-f) such that
f(q@) =sand f(r) =t. Then an If set L = {< q/0.2,0.8 >,<1/0.3,0.7 >} is an I closed
set in (X, ‘L'l-f), but f(L) is an Irgj closed set but not an I; closed set in (v, crl-f). Hence, f is
an If gz‘f closed mapping but not an I closed mapping.
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Theorem 3.5 Let f: (X , Tif) - (Y, al-f) be an Ira closed mapping. Then every Ira closed
mapping is an Irgj closed mapping.
Proof: Let f: (X, ‘L'if) - (Y, al-f) be an Ira closed mapping and let L be an I closed set in
(X, Tif). Since f is an Ira closed mapping, f(L) is an Ira closed set in (Y, O'if). Moreover,
every Ira closed set is an If gg closed set. Therefore f(L) is an Ifg;j closed set in (Y, al-f).
Hence f is an If g;f closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.6 Let (X, ‘L'if) and (Y, aif) be any two I topological spaces where X = {q,7},Y =
{s,t}, 1y ={0,4,1}, o0;;={0,B,1}, A={<q/0.6,04>,<71/0.50.5>} and B = {<
s/0.7,0.3 >,<t/0.6,0.4 >}. Let’s define an Iy mapping f: (X, Tl-f) - (Y, O'if) such that
f(q) =sand f(r) = t. Then an I set L = {< q/0.4,0.6 >,<1/0.5,0.5 >} is an I closed
set in (X, Tif), but f(L) is an Ifg;f closed set but not an Ira closed set in (Y, O'if). Hence, f is
an If gg closed mapping but not an Ira closed mapping.

Theorem 3.7 Let f: (X , ‘L'if) - (Y, al-f) be an I¢p closed mapping. Then every I¢p closed
mapping is an Irgj closed mapping.
Proof: Let f: (X, Tif) - (Y, aif) be an I¢p closed mapping and let L be an I closed set in
(X, Tif). Since f is an I¢p closed mapping, f(L) is an I¢p closed set in (Y, crl-f). Moreover,
every Iyp closed set is an If gg closed set. Therefore f(L) is an If g;f closed set in (Y, O'if).
Hence f is an Ifgg closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.8 Let (X, Tif) and (Y, aif) be any two I topological spaces where X = {q,7},Y =
{s,t}, 1y ={0,4,1}, 05, ={0,B,1}, A={<q/0.2,08>,<71/0.3,0.7>} and B = {<
s/0.7,0.3 >,<t/0.6,0.4 >}. Let’s define an I mapping f: (X, ‘L'l-f) - (Y, al-f) such that
f(q@) =sand f(r) = t. Then an I set L = {< q/0.8,0.2 >,<1/0.7,0.3 >} is an I closed
set in (X, ‘L'if), but f(L) is an Ifgg closed set but not an I¢p closed set in (Y, al-f). Hence, f is
an I¢ gg closed mapping but not an Izp closed mapping.

Theorem 3.9 Let f: (X, Tl-f) - (Y, O'if) be an Irg™ closed mapping. Then every Irg* closed
mapping is an Irgj closed mapping.
Proof: Let f: (X, ‘L'if) - (Y, crl-f) be an Irg* closed mapping and let L be an I; closed set in
(X, Tif). Since f is an I g* closed mapping, f(L) is an Irg* closed set in (Y, O'if). Moreover,
every Irg” closed set is an Iy gg closed set. Therefore f(L) is an Ifgg closed set in (Y, O'if).
Hence f is an Ifgz,]E closed mapping.
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However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.10 Let (X , ‘L'if) and (Y, al-f) be any two I; topological spaces where X = {q,7},
Y ={s,t}, 7y ={0,4,1}, 0, = {0,B,1},A = {< q/0.6,0.2 >,< 1/0.5,0.5 >} and B = {<
s/0.3,0.7 >,<t/0.4,0.6 >}. Let’s define an I; mapping f: (X, ‘L'if) - (Y, O'if) such that
f(q) =sand f(r) = t. Then an I set L = {< q/0.2,0.6 >,<1/0.5,0.5 >} is an I closed
set in (X, ‘L'if), but f(L) is an Ifg;f closed set but not an Ir g™ closed set in (Y, aif). Hence, f
is an [f gg closed mapping but not an Irg* closed mapping.

Theorem 3.11 Let f: (X, Tif) - (Y, O'if) be an Ifg# closed mapping. Then every Ifg# closed
mapping is an I¢ g;f closed mapping.
Proof: Let f: (X, Tif) - (Y, O'if) be an Irg* closed mapping and let L be an I; closed set in
(X, Tif). Since f is an Ifg# closed mapping, f (L) is an Ifg# closed set in (Y, crl-f). Moreover,
every Ir g* closed set is an I gﬁ closed set. Therefore f(L) is an Ifgff closed set in (Y, crl-f).
Hence f is an I¢ g{f closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.12 Let (X , ‘L'if) and (Y, aif) be any two Ir topological spaces where X = {q,7},
Y ={s,t}, 71 ={0,4,1}, 0y = {0,B,1}, A = {< q/0.8,0.2 >,<1/0.7,03 >}and B = {<
s/0.7,0.3 >,<t/0.6,0.4 >}. Let’s define an Ir mapping f: (X, Tif) - (Y, O'if) such that
f(q) =sand f(r) = t. Then an I set L = {< q/0.2,0.8 >,<1/0.3,0.7 >} is an I closed
set in (X, Tif), but f(L) is an Ifg;;t closed set but not an Ifg# closed set in (Y, aif). Hence, f
is an [f gg closed mapping but not an I¢ g* closed mapping.

Theorem 3.13 Let f: (X, Tif) - (Y, al-f) be an Irg*p closed mapping. Then every Irg*p
closed mapping is an I¢ gg closed mapping.

Proof: Let f: (X, ‘L'l-f) - (Y, al-f) be an Irg*p closed mapping and let L be an I closed set in
(X, ‘L'l-f). Since f is an Irg"p closed mapping, f(L) is an Irg"p closed set in (Y, O'if).
Moreover, every Irg*p closed set is an If gg closed set. Therefore f(L) is an I¢ g;; closed set
in (Y, 0;¢). Hence f is an I; g} closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.14 Let (X, ‘L'l-f) and (Y, al-f) be any two Ir topological spaces where X = {q,7},
Y ={s,t}, 7 ={0,4,1}, 0; = {0,B,1},A = {< q/0.2,0.8 >,< 1/0.3,0.7 >} and B = {<
s/0.7,03 >,<t/0.6,0.4 >}. Let’s define an Iy mapping f: (X, Tl-f) - (Y, al-f) such that
f(q) =sand f(r) = t. Then an I set L = {< q/0.8,0.2 >,<1/0.7,0.3 >} is an I closed
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set in (X, Tif), but f(L) is an Ifg;f closed set but not an Ir g*p closed set in (Y, aif). Hence, f
is an If g;f closed mapping but not an Irg*p closed mapping.

Theorem 3.15 Let f: (X ,Ti f) - (Y, o; f) be an If g;; closed mapping. Then every I¢ gﬁ closed
mapping is an Ir gsp closed mapping.
Proof: Let f: (X, Tif) - (Y, al-f) be an IfgzﬁE closed mapping and let L be an Ir closed set in
(X, ‘L'if). Since f is an Ifg;";t closed mapping, f(L) is an Ifg;j closed set in (Y, O'if). Moreover,
every Ifg;gt closed set is an Ir gsp closed set. Therefore f(L) is an Irgsp closed set in (Y, O'if).
Hence f is an Irgsp closed mapping.

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.16 Let (X , Tif) and (Y, aif) be any two Ir topological spaces where X = {q,7},
Y ={s,t}, 1y ={0,4,1}, 0;y = {0,B,1}, A = {< q/0.6,0.4 >,<1/0.5,0.5 >}and B = {<
s/0.3,0.7 >,<t/0.4,0.6 >}. Let’s define an I mapping f: (X, Tl-f) - (Y, crif) such that
f(q) =sand f(r) = t. Then an I set L = {< q/0.4,0.6 >,<1/0.5,0.5 >} is an I closed
set in (X, ‘L'if), but f(L) is an I gsp closed set but not an Ifg;f closed set in (Y, O'if). Hence, f
is an I gsp closed mapping but not an I¢ gg closed mapping.

Remark 3.17 Let f: (X, Tif) - (Y, al-f) be an [r mapping. Then I¢s closed mapping, Irg*s
closed mapping, and Is¥ closed mapping are independent to I¢ gg closed mapping. This could
be verified with the following example.

Example 3.18 Let (X, Tif), (Y, al-f) and (Z,r]if) be any three I;TSs where X = {q,7}, Y =
{s,t}, Z={uv}, 1y ={0,4,1}, 0; ={0,B,1}, m;y ={0,C, 1}, A={<q/08,02>,<
r/0.7,03 >}, B={<s/03,0.7>,<t/04,06>} and C ={<u/0.604><v/
0.5,0.5 >}. Let’s define a mapping f: (X, Tif) - (Y, O'if) such that f(q) = s and f(r) = t.
Thenan I; set L = {< q/0.2,0.8 >,< 1/0.3,0.7 >} is an I closed set in (X, 7;¢ ). Clearly, we
observe that f(L) is an If gg closed set but, not an I¢s closed set, an Irg™s closed set, and also
an I¢¥ closed set in (Y, O'if). Let’s also define another mapping g: (Z ,r)if) - (Y, al-f) such
that g(u) = s and g(v) = t. Then an I set D = {<u/0.4,0.6 >,<v/0.5,0.5 >} is an If
closed set in (Z, nl-f). Clearly, we observe that g(D) is an I¢s closed set, an I g™s closed set,
and also an ;¥ closed set but not an I¢ gz closed set in (Y, O'if). Hence, an I¢s closed mapping,
an Irg”s closed mapping, and an [ ¥ closed mapping are independent to I¢ g;f closed mapping.

Remark 3.19 Let f: (X, ‘[l-f) - (Y, al-f) be an I; mapping. Then Irsg closed mapping and Irw

closed mapping are independent to If g;f closed mapping. This could be verified with the
following example.
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Example 3.20 Let (X ,Tj f), (Y, 0; f) and (Z i f) be any three I topological spaces where X =
{q.7}, Y={st}, Z={uv}, 7y ={0,41}, oy ={0,B, 1}, n;;={0,C, 1}, A={<
q/0.6,0.2 >,<r/0.5,05>}, B={<s/03,0.7><t/04,06>} and C={<u/
0.6,0.4 >,< v/0.3,0.5 >}. Let’s define a mapping f: (X, Tif) - (Y, aif) such that f(q) = s
and f(r) =t. Then an Ir set L = {<q/0.2,0.6 >,<1/0.5,0.5 >} is an I; closed set in
(X , Tif). Clearly, we observe that f(L) is an If g;‘f closed set but, not an Irsg closed set and
also an [rw closed set in (Y, al-f). Let’s also define another mapping g: (Z,nif) - (Y, aif)
such that g(u) = s and g(v) = t. Then an I set D = {< u/0.4,0.6 >,< v/0.5,0.3 >} is an
I; closed set in (Z , mf). Clearly, we observe that g(D) is an Irsg closed set and also an [rw
closed set but not an I¢ gﬁ closed set in (Y, al-f). Hence, an I¢sg closed mapping and an [rw
closed mapping are independent to an I5 gﬁ closed mapping.

Remark 3.21 Let f: (X, Tif) - (Y, aif) be an Iy mapping. Then I¢g closed mapping and Irag
closed mapping are independent to Ifgg closed mapping. This could be verified with the
following example.

Example 3.22 Let (X, Tif), (v, al-f) and (Z,mf) be any three I;TSs where X = {q,7}, Y =
{s,t}, Z={u,v}, vy ={0,4,1}, 0;, ={0,B,1}, m;y ={0,C, 1}, A={<q/0.8,02>,<
r/0.7,03 >}, B={<s/03,0.7><t/04,06>} and C ={<u/0.604><v/
0.3,0.5 >}. Let’s define a mapping f: (X, ‘L'if) - (Y, aif) such that f(q) = s and f(r) = t.
Then an Ir set L = {<q/0.2,0.8 >,<1/0.3,0.7 >} is an I;C set in (X, Tif). Clearly, we
observe that f(L) is an I¢ gﬁ closed set but, not an I¢ g closed set and also an Irag closed set
in (Y, al-f). Let’s also define another mapping g: (Z, nif) - (Y, aif) such that g(u) = s and
g(v) =t. Then an I set D = {< u/0.4,0.6 >, < 1/0.5,0.3 >} is an I;C set in (Z,n;s).
Clearly, we observe that g(D) is an I g closed set and also an [rag closed set but not an I¢ g;f
closed set in (Y, al-f). Hence, an Irg closed mapping and an Irag closed mapping are
independent to an I¢ gg closed mapping.
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Remark 3.23 The following diagram represents the relations of Ifg;f closed mappings with
existing [y mappings.

I;p Closed Irg* Closed Irg* Closed
Map Map Map

IFOPQMP\\“ l “//I,g‘pClosedMup
Ir Open Map e, I,g"Opa W I, gsp Closed Map
Irag Open Map ’/’)(/ M Irs Closed Map

I; g Open Map / Jr \ I;g°s Closed Map

Iy Closed Irsg Closed I;'¥Y Closed
Map Map Map

4. Characterizations of /; g;f Closed Mappings

Theorem 4.1 An [r mapping f: (X, Tl-f) - (Y, O'if) is an Ifg;;1E closed mapping if and only if
Lecl(f(L) € f (Ifcl(L)), for every Ir subset L of (X, Tl-f).
Proof: Necessary Condition:- Suppose f is an I¢ gff closed mapping. Since for every I¢
subset L of (X, ‘L'l-f), Izcl(L) is an If closed set in (X, ‘L'if) then f (Ifcl(L)) is an Ifg;f closed
setin (Y,05). As L € Ipcl(L), f(L) < f (Ipcl(L)) which implies IcL(f (L)) €
I¢cl (f (Ifcl(L))). Hence Ifcl(f(L)) cf (Ifcl(L)).

Sufficient Condition:- Let L be an Ir closed set in (X, Tif). Since Ifcl(f (L)) is the
smallest Ir gy closed set containing f(L), f(L) S Ifcl(f(L)) cf (Ifcl(L)) = f(L) which

implies f(L) = Ifcl(f(L)). Therefore, f(L) is an Ifg;,* closed set in (Y, aif). Hence, f is an
I¢ gg closed mapping.

Theorem 4.2 Composition of any two If gg closed mappings need not be an If g;f closed
mapping. This could be verified with the following example.

Example 4.3 Let (X, 7;5), (Y, 0¢), and (Z, n;5) be any three Ir topological spaces, where X =
{q.7}, Y={st}, Z={uv}, 7y ={0,41}, oy ={0,B, 1}, n;;={0,C, 1}, A={<
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q/0.6,0.4 >,<r/0.5,05>}, B={<q/08,02><r/0.7,03>}, and C={<gq/
0.3,0.7 >,<1/0.4,0.6 >}. Let’s define an Ir mapping f; (X,7;) = (Y,0;f) such that
f(q) =s,and f(r) = t. Then an I set L = {< p/0.4,0.6 >,< q/0.5,0.5 >} is an I closed
set in (X, ‘L'if) and f(L) is an Ifgg closed set in (Y, aif). Then f is an Ifg;E closed mapping.
Let’s also define another Iy mapping g; (Y, al-f) - (Z,nif) such that g(s) = u, and g(t) =
v.Thenan I set D = {<5/0.2,0.8 >,< t/0.3,0.7 >}is an Ir closed set in (v, O'if) and g(D)
is an If gg closed set in (Z,nif). Then g is an I¢ g;; closed mapping. However, (g o f)(L) is
not an Ifgf,t closed set in (Z, nif). Hence g o f: (X, Tif) - (Z,nif) is not an Ifg;E closed
mapping.

Theorem 4.4 Let (X,7;¢), (Y, 0i5), and (Z,7;r) be any three I¢ topological spaces where
f: (X, Tif) - (Y, O'if) is an Ir closed mapping and g: (Y, O'if) - (Z,nif) is an Ifg;; closed
mapping then g o f: (X, Tif) - (Z,n;r) isan Ifg;f closed mapping.

Proof: Let L be an I; closed set in (X, ‘L'if). Then f(L) is an I¢ closed set in (Y, al-f). Since
g:(v, aif) - (Z,nl-f) is an Irg; closed mapping, g(f) =(g°HL)is I g} closed set in
(Z,mf). Hence, g o f: (X, ‘L'if) - (Z,n;r) isan Ifg;f closed mapping.

Theorem 4.5 Let (X, 7;¢), (Y, 0i¢), and (Z, n;¢) be any three Ir topological spaces and let g o
f: (X, Tif) - (Z,nif) be a composite function where f: (X, Tif) - (Y, aif) and g: (Y, aif) -
(Z i f) are Iy functions, then
(1) gisanlg gg closed mapping, if g o f isan If g;f closed mapping and f is both an
I continuous and surjective function.
(ii) fisanlf gg closed mapping, if g o f isan I¢ g;f closed mapping and g is both an
Iy gg irresolute and injective function.
(i) gisanlf g{f closed mapping, if g o f is an I¢ g;f closed mapping and f is both
Iy gg continuous and surjective function.
Proof: (i) Let f be both an I continuous and surjective function and let L be an I closed set
in (Y, al-f). Then f~1(L) is an I¢ closed set in (X, Tif). It is given that g o f is an Ifg;f closed
mapping. Then (g o f)(f~*(L)) is an Ir gy closed set in (Z,nif) which implies g(L) is an
Ifg;;E closed set in (Z,nl-f) for every Ir closed set L in (Y, al-f). Hence g is an Ifg;; closed
mapping.

(i) Let L be an I; closed set in (X, ‘L'l-f). Then (g o f)(L) is an Ifg;; closed set in
(Z,nif) and since g is an Ifgg irresolute and injective function, g_l((g o f)(L)) = f(L) is
an Ifgg closed set in (Y, O'if). Hence, f is an Ifgg closed mapping.

(iii) Let L be an I; closed set in (Y, al-f). Then f~1(L) is an Ifg;f closed set in (X, ‘L'l-f)
and since f is both an Ifg;zt continuous and surjective function, (g o f)(f _1(L)) =g(L)
which is an Ifg;f closed set in (Z, r]if). Hence g is Ifgg closed mapping.
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