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Abstract

The main aim of this paper is to introduce two new types of fuzzy open sets namely fuzzy tri semi-open sets and
fuzzy tri pre-open sets in fuzzy tri topological space along with their several properties and characterizations.
We introduce fuzzy tri continuous function , fuzzy tri semi-continuousfunction and fuzzy tri pre-continuous
function and obtain some of their basic properties.
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1. Introduction

Levine N. [7] introduced the idea of semi-open sets and semi-continuity in topological space and Mashhour et.
al [8] introduced the concept of pre-open sets and pre continuity in a topological space. Maheshwari S.N. and
Prasad [9] introduced semi-open sets in bitopological spaces. Jelic M. [4] generalized the idea of pre-open sets
and pre continuity in bitopological space.

The study of tri-topological space was first initiated by Martin M. Kovar [6] .S. Palaniammal [10] studied tri
topological space and introduced semi-open and pre-open sets in tri topological space and he also introduced
fuzzy tri topological space. N.F. Hameed and Moh. Yahya Abid [3] gives the definition of 123 open set in tri
topological spaces. We [14] studied properties of tri semi-open sets and tri pre-open sets in tri topological space.
In 1965, Zadeh L.A. [15] introduced the concept of fuzzy sets. In 1968 Change C.L. [ 2] introduced the concept
of fuzzy topological spaces. Kandil A. [5] introduced fuzzy bitopological spaces in 1991, Fuzzy semi-open sets
and fuzzy semi continuous mappings in fuzzy topological spaces was studied by Azad K. K. [1]. Sahana A. S.
Bin [12] defined the concept of pre-open sets in fuzzy topological space. Thakur S.S and Malviya R. [13]
introduced semi-open sets, semi continuity in fuzzy bitopological spaces. Sampath Kumar S. [11] defined a

(r ,z )fuzzy pre-open set and characterized a fuzzy pair wise pre continuous mappings on a fuzzy

bitopological space.

The purpose of the present paper is to introduce fuzzy tri semi-open sets and fuzzy tri pre-open sets, fuzzy tri
continuous function, fuzzy tri semi-continuous function and fuzzy tri pre-continuous functions and their basic
properties.

2. Preliminaries
Definition 2.1[10]:Let X be a nonempty set and T,,T, andT, are three topologies on X .The set X together

with three topologies is called a tri topological space and is denoted by (X ,T,,T,,T.).

Definition 2.2[10]: Let(X,T,T,,T,) be a tri topological space. A = X js called Semi(1,2,3) open if
Ac T, ,,cIT , intA.

Definition 2.3[10]: Let(X,T,,T,,T,) be a tri topological space. A = X js called pre(1.2,3) open if
AcT,,intT , . clA.

Definition 2.4[14]: A function f from a tri topological space (X , P, P,, P,) into another tri topological space

(Y,W,,W,,W,)is called tri semi continuous if f o (V) is tri semi open set in X for each tri open set V in
Y .
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Definition 2.5[14]: A function f defined from a tri topological space (X , P , P,, P,) into another tri topological
space (Y ,W,,W,,W_)is called tri pre continuous function if f (V) is tri pre-open set in X for each tri

opensetV iny .
Definition 2.6[13]: Let . be a fuzzy set on a fuzzy bitopological space X . Then u is called

(Tl,rj) -fuzzy semi openseton X ifu < r —cl(z; —int(u)).

Definition 2.7 [11]: Let  be a fuzzy set on a fuzzy bitopological space X | Then x is called

(Tl,rj) -fuzzy pre-open seton X ifu < T - int(z, —cl(u)).

Definition 2.8[13]: Letf : (X T LT ) > (XF e ) be a mapping .Then f is called fuzzy pairwise semi-
continuous mapping if f *(u)isa (z, ,rl)f fso seton X for each Ti* — foset gony.

Definition 2.9[11]: Letf : (X, 7)) > (X* o 0 %) be a mapping .Then f is called fuzzy pairwise pre-

continuous mapping if f ' (u)isa (r ,z )—fposeton X foreach r "~ foset xonY.

3. Fuzzy Continuous Function in Fuzzy Tri Topological Spaces
Definition 3.1: Consider two fuzzy tri topological spaces ( X Tt Ty (Yt ) A fuzzy function

f 11" - 1" iscalled a fuzzy tri continuous function if X , is fuzzy tri open in X , for every tri open set y,
inYy.
Example 3.2: Let X = {a,b,c} be a non-empty fuzzy set.

Consider three fuzzy topologies 7, ={1x,0x, . ,} .7, ={1x,0x, ¥, 0y},

t, ={1x,0x, x4, }.

Fuzzy open sets in fuzzy tri topological spaces are union of all three topologies.

Fuzzy tri open sets of X = {ix ,6x v Xgayr X{apy? Z{b}} .
LetY :{d,e, f},Tll :{1Y,OY} ’le ={1Y 10Y ll{e}}, T'3 ={1Y |OY ,Z{d}v}({d,e}}

Fuzzy tri open sets of Y are{lv , Oy, Xiayr Xgeyr X d ,e}} .
X Y
Consider the function f : 17 — 1 isdefined as

fl - f =
Xeay = Xy Xy = Xy

F ey = Zm o [ {003 ={0x3, f v} ={Ix}.

Here the inverse image of each fuzzy tri open set in Y under f is fuzzy tri open setin X . Hence f is fuzzy
tri continuous function.

Theorem 3.3: A function f : (X ,7z,,7,,7,) > (Y .,z ' ,7",,7",) is fuzzy tri continuous if and only

if the inverse image of every fuzzy tri open setin Y is fuzzy tri open in X .
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X Y
Proof: (Necessary): Let f : 1~ — | be a fuzzy tri continuous function and X s be any fuzzy tri open
set in Y .Then 1y — y, is fuzzy tri closed inY . Since f s fuzzy tri continuous function,

ffl(iy - Xs)= 1x — ffl(;((;) is fuzzy tri closed in X and hence f "(x,) isfuzzytriopeninXx .

(Sufficiency): Assume that f 71(;()_) is fuzzy tri open in X for each fuzzy open set ¥ , inY . Let ¥, bea

fuzzy closed set in Y .Then 1y — y , is fuzzy tri open in Y .By assumption f *(1y — ) =1x — f '(x,)

is fuzzy tri open in X which implies that f 71(;@) is fuzzy tri closed in(X ,7,,7,,7,) . Hence f is fuzzy tri
continuous function.
Theorem 3.4: Let (X ,z,,7,,7,) and(Y , ¢ Tt ry) be two fuzzy tri topological spaces. Then,

folt 5 is fuzzy tri continuous function if and only if f’l(;(i) is fuzzy tri closed in X whenever

X, isfuzzytriclosediny .

Theorem 3.5: Let(X,z,,7,,7,)and(Y,z rtry) be two fuzzy tri topological spaces. Then
fol 5 1" fuzzy tri continuous function if and only if f (cl(z,)) < cl(f(x,)) ¥V x, < ix

Proof: Suppose f : 1 “ 5 1isa fuzzy tri continuous function. Since tri—cl[f (x,)]is fuzzy tri
closed iny .Then
by theorem (3.4) f ~[tri— cI( f (x, N1 isfuzzy tri closed in X ,

tri—cl(f '(tri-clf (x,)) = f '(tri—clf (x,)) ————(1).

Now: f(x,)=<tri—cl(f(x,)), x, < f (f(x,) = f "(tri—clf (x,)).
Then tri—cl(y,) <tri—cl(f "(tri—clf (x,))) = f "(tri-clf (x,)) by (2).
Then f(tri—cl(y,)) <tri—cl(f(x,)).

Conversely, Let f (tri-cl(z,)) <tri-cl(f(z,) V z, <1 .

Let v, befuzzytriclosedsetin Y , Sothattri—cl(x,) = x,.Now f 71(;(5) < ix , by hypothesis,
ftri—cl(f "(z,)) =<tri—cl(f(f "(z,)=<tri—cl(z,)=x,.
Therefore, tri—cl(f '(x,) < f '(x,).But f '(x,)=<cl(f "(x,) always.

Hence tri—cl(f '(x,)=f "(x,) andso f '(x,) isfuzzytriclosedin X .

Hence by theorem (3.4) f is fuzzy tri continuous function.

Theorem 3.6: Let (x,rl,rz,rg)and (Y,r'1,1'2,1'3)be two fuzzy tri topological spaces. Then,
fo1r > 17 s fuzzy tri continuous function if and only if
tri—cl(f '(x,)) < f '(tri-—cl(x,).V z, <1,.

Proof: Suppose f : I s fuzzy tri continuous function. Since tri —cl () is fuzzy tri closed inY
Then by theorem (3.4) ftri- cl(y,)) is fuzzy tri closed in X and therefore,
tri—cl(f '(tri—cl(gz,)) = f "(tri—cl(x,))eee... (1)

Now, 7, < tri—cl(x,)

= f 7 (x,) < ftri-cl(x,))

Thentri—cl(f "(x,)) <tri—cl(f "(tri—cl(x,))) = f "(tri-cl(x,)) by (1)
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Conversely: Let the condition hold and let 5 be any fuzzy tri closed set in Y so thattri—cl(x,) = x,
By hypothesis,

tri—cl(f "(z,)) < f "(tri—cl(xz,) = f "(x,)But f "(x,)=<tri—cl(f "(x,))always.
Hence tri—cI(f *(z,)) = f "(x,)andso f "(x,) isfuzzy triclosed in X . It follows from theorem
(3.4) that f is fuzzy tri continuous function.

Theorem 3.7: Let(X ,11,12,13) and (Y,r rtry) be two fuzzy tri topological spaces. Then
fol™ > 1 s fuzzy tri continuous function if and only if
fl(trimint(y,)) <tri—int(f '(z,)) Vo, <1lv.

Proof: Let f :1° — 1" be a fuzzy tri continuous function. Since int(y,) is fuzzy tri open iny , then by
theorem (3.3) f " (tri—int(y,)) isfuzzytriopenin X and therefore

tri—int (f (tri—int(z,)) = f (tri—int(x,)) ... (1)

Nowtri—int(y,) < x,,then

f N (tri—int(x,)) < f '(x,) Then

tri—int(f " (tri—int(z,))) < tri—int(f '(z,)) By(1)

Conversely: Let the condition hold and let ¥ ; be any fuzzy tri open setin Y so that

tri—int(y,) = z,.

By hypothesis

f i (tri-int(x,)) < tri—int f (z,)

Since f "(tri-int(x,)) = f (x,) then
f ' (x,) = tri—int(f '(x,))
Butint(f "(x,)) < f '(x,)always
So, tri—int(f "(z,)=f "(x,).

Therefore f ’1(;(5) is fuzzy tri open in X . Consequently by theorem (3.3) f is fuzzy tri continuous function.

4. Fuzzy Tri Semi-Open Sets and Fuzzy Tri Pre-Open Sets
Definition 4.1: Let(X T T L Ty) be a fuzzy tri topological space then a fuzzy subset y, of X is said to be

fuzzy tri semi-open set if » < cl(inty,)and complement of fuzzy tri semi-open set is fuzzy tri semi-closed.

The collection of all fuzzy tri semi-open sets of X is denoted by FSO (X))

Example 4.2 Let X = {a,b, c} be a nonempty fuzzy set.

2 :{ix 'Ox'z{a}} 'Tz :{1x ’OX’Z{a,b}} 173 :{ix ’Ox’l{a,c}}

1

Fuzzy open sets in fuzzy tri topological spaces are union of all three topologies.
Fuzzy triopensetsof X ={1,.0,, ¥y Xiary Xiaat
Fuzzy tri semi-open sets of X are denoted by

tri— FSO(X) ={1,.0,, ¥ay Xiamy Xiacy -
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Definition 4.3: Let(X .,z .z ) be a fuzzy tri topological space then a fuzzy subset , of X is said to be
fuzzy tri pre-open set if y < tri—int(tri—cly,)and complement of fuzzy tri pre-open set is fuzzy tri pre-

closed. The collection of all fuzzy tri semi-open sets of X is denoted bytri - FPO (X ).

Example 4.4: Let X = {a,b,c} be a nonempty fuzzy set.

2 :{1x'0x'l{a}} Tz :{1x ’OX’Z{a,b}} T3 :{lx 'Ox’z{b,c}}

1

Fuzzy open sets in fuzzy tri topological space are union of all three topologies.

Then fuzzy tri open sets of X ={1,,0 . Z(uy Zrany: X0t
Fuzzy pre-open sets of X denoted bytri — FPO (X ) ={1,,0,, Z(s}+ Z(any' Xiv.es} -

Definition 4.5: Let (X T T L Ty) be a fuzzy tri topological space. Let y, < ix . Anelement 7, < ¥, is

called fuzzy tri semi interior point of y , , if there exist a fuzzy tri semi-open set ¥ ; suchthat x ., < x, < 1,
. The set of all fuzzy tri semi interior points of y, is called the fuzzy tri semi interior of », and is denoted by
tri—sint(y,).

Definition 4.6: Let(X T T L Ty) be a fuzzy tri topological space. Lety, < ix . A fuzzy element

Xy S %, s called fuzzy tri pre interior point of y , , if there exist a fuzzy tri pre-open set ¥ 5 such that
Xy S X5 = x, - Thesetof all fuzzy tri pre interior points of y, is called the fuzzy tri pre interior of 7, and
is denoted by pint(y ).
Theorem 4.7: Let », < ix be a fuzzy tri topological space.tri — sint(y ,) is equal to the union of all fuzzy tri
semi-open sets contained in y , .
Note 4.8: 1.tri — pint(x,) < z, .

2. tri— pint(y,) is fuzzy semi-open sets.
Theorem 4.9: tri —sint(y ) isthe largest fuzzy tri semi-open sets contained in y , .
Theorem 4.10: y, is fuzzy tri semi-open ifand only if y , = tri—sint(y,)

Theorem 4.11: tri—sint(y, v y,) >~ tri—sint y vitri—sint y .

Definition 4.12: Let (X T T L Ty) be a fuzzy tri topological space. Let y , < ix . The intersection of all fuzzy

tri semi-closed sets containing y , is called a fuzzy tri semi closure of y, and is denoted astri —scl(y,) .

Note 4.13: Intersection of fuzzy tri semi-closed sets is fuzzy tri semi-closed set,tri —scl(y,) is a fuzzy tri
semi-closed set.
Note 4.14:tri — scl(y,) isthe smallest fuzzy tri semi-closed set containing x , .

Theorem 4.15: y, is fuzzy tri semi-closed set if and only if y, = tri—scl(y,).
Theorem 4.16: Let x , and 7, be fuzzy subsets of (X ,z ,z ,z,)and ., < ix
a) x,Iisfuzzytri pre-closed ifand onlyif y, =tri— pcl(y,)

b) Ify, < x,, thentri— pcl(y,) <tri— pcl(y,).
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C) Xy Stri—pel(x,)Ifandonlyify, A x, = 6X for every fuzzy tri pre-open set ¥ ; containing
X (x3 -
Theorem 4.17: Let ¥ , be a fuzzy subsets of (X .z .z .z,), if there exist a fuzzy tri pre-open set 7 such

that v, < z, <tri—cl(y,),then x, isfuzzy tri pre-open.
Theorem 4.18: In a fuzzy tri topological space (X ,z ,z .z,) , the union of any two fuzzy tri semi-open sets is
always a fuzzy tri semi-open set.

Proof: Let ¥ , and X s be any two fuzzy semi-open sets in X .
Now 7, v z, <tri—cl(tri=intz, )v tri—cl(tri-int(z,))

=y, Vv x; <tri—cl (tri— int(x, v ;(b)) .Hence y, v y, fuzzy tri semi-open sets.

Remark 4.19: The intersection of any two fuzzy tri semi-open sets may not be a fuzzy tri semi-open sets as
show in the following example.
Example 4.20: Let X = {a,b, c} be a nonempty fuzzy set.

4 :{1x'6x'l{a}} v, = {1 ’OX’Z{a,b}} T3 :{ix '6x'75{b,c}}

1

Fuzzy open sets in fuzzy tri topological space are union of all three fuzzy topologies.

Then fuzzy tri open sets of X ={1,.,0,, ¥ .y X(aryr Yoot
Fuzzy tri semi-open set of X is denoted bytri — FSO (X ) ={1,,0,, Zisy» Zays Zoy} -
Herel{ayb} N Z{b,c} = Z{b} = tri— FSO(X ) .

Theorem 4.21: if x , is a fuzzy tri open setthen ¥ , s a fuzzy tri semi-open set.

Proof: Let x , is a fuzzy tri open set.

Therefore, 7, = tri—int(y,).

Now, x, <tri—cl(y,)=tri-cl (tri —int(x, )) .Hence x , isa fuzzy tri semi-open set.

Theorem 4.22: Let x , and X ; be fuzzy subsets of X suchthat y, < y, <tri-cl(y,).if X isfuzzytri

semi-open set then x , is also fuzzy tri semi-open set.

Proof: Given Xs is fuzzy tri semi-open set. So, we have

X, Stri—cl(tri—inty )<tri—cl(tri—int(y,)). Thus

tri—cl(y,) <tri—cl (tri —int(g, )) Hence x , isalso a fuzzy tri semi-open set.
5. Fuzzy Tri Semi Continuity and Fuzzy Tri Pre Continuity in Fuzzy Tri topological space
Definition 5.1:A fuzzy function f from a fuzzy tri topological space (X T T ,T4) into another fuzzy tri

topological space (Y .7’ ,7' ,7 ') is called fuzzy tri semi continuous if f - (x,) is fuzzy tri semi-open

setin X for each fuzzy triopenset ¥, inY .
Example 5.2: Let X = {a,b,c} be a nonempty fuzzy set.

2 :{1x'6x'l{a}} Tz :{1x ’OX’Z{a,b}} T3 :{ix '6x'75{b,c}}

1
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Fuzzy open sets in fuzzy tri topological spaces are union of all three fuzzy topologies.
Then fuzzy tri open sets of X = {1, 0y, Z(ay: Ziany: ooyt

tri— FS O (X ) Setsof X = {ix ,6X » Xiay Xiany Xioeyt -

Lety = {1, 2,3} be a nonempty fuzzy set.

t={L,. 0, xunt v, =41,.0,. 2037 =41, 0y 2y 2oy}
Fuzzy tri open sets of Y ={1,,0,, ¥ ,,» Xuay Husy b -

tri— FSO(Y)Sets of Y ={1,,0,, ¥0yr Zuoy+ Xy} -

Consider the fuzzy function f : | “ — 17 is defined as

-1 -1 -1 -1,2 ~ -1, a
f (1{2}) = Z{a}' f (Z{l,Z}) = X{a,b}’ f (1{13}) = X{b,c} ' f (Oy) = 0)( ! f (1y) = 1)( .

Since the inverse image of each fuzzy tri open setin Y under f is fuzzy tri semi-open setin X . Hence f is
fuzzy tri semi continuous function.

Definition 5.3: A fuzzy function f defined from a fuzzy tri topological space (X T T ,T4) into another
fuzzy tri topological space (Y , 7 aTT ') is called fuzzy tri pre continuous function if f o (z,) isfuzzy

tri pre-open setin X for each fuzzy triopenset ¥, iny .
Example 5.4: Let X = {a,b,c} be a fuzzy set with three fuzzy topologies

7= 00 2} 7 =L 00 2y 7 =L 000 g 3
Fuzzy open sets in fuzzy tri topological space are union of all three fuzzy topologies.

Fuzzy triopensets of X ={1,,0.,, ¥,.}» Zgopr Zio.p} -

tri—- FPO(X)Sets of X ={1,,0, Xiay Xioyr Xgo.pt -

Let Y = {1, 2,3} be a fuzzy set with three fuzzy topologies

r={1,.0,, 75,3 v, =410, 2} 75 ={1,.0, . 74}
Fuzzy triopensets of Y ={1,,0.,, ¥, Xiop Xy} -

tri—- FSO(Y)Setsof Y ={1,.0,, 75, Zay Zaoy}

Consider the function f :1° — 1" is defined as

-1 _1 -1 4~ ~
P ) =2y T Xy = Xy T Xy = Xy f7(0,) =0, f
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Since the inverse image of each fuzzy tri open set in Y under f is fuzzy tri pre-open setin X . Hence f is
fuzzy tri pre continuous function.

Theorem 5.5: Let f (X .,z ,z ,7,) > (Y,z', 7' ,z")be a fuzzy tri pre continuous open function .If
X , isafuzzy tri pre-open set of X , then T (x,) is fuzzy tri pre-openiny .

Proof :First Jlet x , be fuzzy tri pre-open set in X .There exist an fuzzy tri open set % s in X such that
X, < xs <tri—cl(y,) since f is fuzzy tri open function then f () is fuzzy tri open inY .Since f is
fuzzy tri continuous function, we have f(y,) < f(x,) < f(tri-—cl(y,)) <tri—cl(f(y,)) .This shows
that f () isfuzzytripre-openiny .Let ¥, be fuzzy tripre-openin X .There exist a fuzzy tri pre-open set
Xssuch thaty, < y, < (tri-cl(y,)) .Since fis fuzzy tri continuous function, we have
flr,)=< f(x,)=< ftri—cl(g,)) <tri—cl(f(x,))by the proof of first part f (v, ) is fuzzy tri pre-open
in X Therefore, f () isfuzzytri pre-openiny .

Theorem 5.6: Let f: (X .,z ,z ,7,) > (Y,z',z' ,z")be a fuzzy tri pre continuous open function .If
%, isan fuzzy tri pre-open set ofY , then f ’1(;(1) is fuzzy tri pre-open in X .

Proof: First, lety, be a fuzzy tri pre-open set of Y .There exist a fuzzy tri open sety,in Y .such that
X, < x; =<tri—cl(g,).Since f isfuzzy tri open set.

We have f '(x,)<f "(x,)=< f "(tri=cl(y,)) <tri—cl(f '(x,)) since fis fuzzy tri pre

continuous, f ’1(;(5) is fuzzy tri pre-open set in X .By theorem 4.18, f ’1(;51) is fuzzy tri pre-open set in X
.The proof of the second part is shown by using the fact of first part.

Theorem5.7: The following are equivalent for a fuzzy function f : (X ,z 7 ,z.) > (Y,z' 7' 7))

a) f isfuzzytri pre-continuous function ;
b) the inverse image of each fuzzy tri closed set of Y is fuzzy tri pre closed in X ;

c¢) Foreach ., < ix and each fuzzy tri open set y, iny, containing f (z,,,) ,there exist an fuzzy tri
pre-open set z, of X containing x, suchthat f(y )< x,;

d) tri— pcl(f '(z,)) =< f '(tri-cl(x,)) For every fuzzy subset z, ofY .

e) f(tri—pcl(y,)) <tri—cl(f(x,)) Foreverysubset y, of X .

Theorem5.8: If f:(X,z 7z ,7,)—> (Y,z' 7' 7)) and g:(Y.o' 0 ) > (Z,c" 0 ")

2

be two fuzzy tri semi continuous functions then gof : (X,rl.rz T,) > (2,7 tartt ",) may not be fuzzy
tri semi continuous function.

Theorem 5.9:Every fuzzy tri continuous function is fuzzy tri semi continuous function.

Theorem 5.10:Let f & (X 7T ) > (Yoo
are equivalent:

7 ',) be bijective .Then the following conditions

i) f is a fuzzy tri semi open continuous function.
i) f is fuzzy tri semi closed continuous function and

iii) f ~"is fuzzy tri semi continuous function.
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Proof:(i) > (ii) Suppose y, is a fuzzy tri closed set in X .Then ix — y, isafuzzy tri open set in X .Now

A
by () f@,-x,) 1is a fuzzy tri semi open set in Y .Now since f ' is bijective so
f(1, —x,)=1 — f(x,) Hence f(y,)isafuzzy trisemi closedsetin Y .Therefore f isa fuzzy tri semi
closed continuous function.

(it)— (iii) Let f is a fuzzy tri semi closed function and y, be a fuzzy tri closed set of X .Since f ' is

1

bijective so (f ~ )’1(;“) which is a fuzzy tri semi closed set in Y . Hence f ' is fuzzy tri semi continuous
function.

(iif) > (i) Let g, be a fuzzy tri open set in X .Since f ' is a fuzzy tri semi continuous function so

(f ’1)’1(;(1) = f (g,) isafuzzy tri semi-open setin Y . Hence f is fuzzy tri semi-open continuous function.

Theorem5.11: Let X and Y are two tri topological spaces. Then f : (X ,z .,z ,z.) > (Y,z' 7' ,7")

is fuzzy tri semi continuous function if one of the followings holds:
i) f 7 (tri-sint(z,)) <tri—sint(f "(z,)), for every fuzzy tri open set 7, inY .

ii) tri—scl(f "(x,)) < f '(tri-scl(y,)), for every fuzzy tri open set z  inY .

Proof: Lety,be any fuzzy tri open set in Y and if condition (i) is satisfied then
f 7 (tri- sint(x,)) <tri—sint(f "(z,)) .We get f ' (z,) <tri—sint(f "(z,)) .Therefore
f ’1(;51) is a fuzzy tri semi open setin X .Hence f is a fuzzy tri semi continuous function. Similarly we can
prove (ii).

Theorem 5.12: A fuzzy function f : (X ,z ,z ,z,) > (Y,z' 7' ,7';) is called fuzzy tri semi open

continuous function if and only if f (tri- sint(y,)) <tri—sint(f (y,)), for every fuzzy tri open set z, in
X .

Proof: Suppose that f is a fuzzy tri semi open continuous function.
Since tri—-sint(y,) < y,so f(tri-sint(x,)) < f(x,).

By hypothesis f (tri—sint(y,)) is a fuzzy tri semi open set and tri —sint(f (x,)) is largest fuzzy tri semi

open set contained in f () so f (tri—sint(y,)) <tri-sint(f(yx,)) .
Conversely, suppose y, isa fuzzy triopensetin X .So f (tri-sint(y,)) <tri—sint(f(x,)).

Now since x, =tri-sint(y,)so f(x,)<tri-sint(f(y,)) .Therefore f (4 ) isa fuzzy tri semi open

setin Y and f is fuzzy tri semi open continuous function.

Theorem 5.13: A fuzzy function f :(X .7z .z ,7,) > (Y, 7', 2" ,7") is called fuzzy tri semi closed

continuous function if and only iftri— scl (f(x,)) < f(tri-scl(y,)), for every triclosed set x, in X .

Proof: Suppose that f is a fuzzy tri semi closed continuous function. Sincey, <tri-scl(y,) so

f(x,)< f(tri-scl(y,)).By hypothesis, f(tri-scl(y,))is a fuzzy tri semi closed set and
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tri—scl(f(x,)) is  fuzzy  smallest  tri semi closed set  containing f(x,)so

tri—scl(f(x,)) < f(tri-scl(g,)).
Conversely, suppose y , is a fuzzy tri closed set in X .Sotri—scl(f(y,)) < f(tri-scl(y,)).

Since y, =tri—scl(y,)so tri—scl(f(x,)) < f(x,). .Therefore f (4, ) isa fuzzy tri semi closed set in

Y and f isa fuzzy tri semi closed continuous function.

Theorem 5.14: Every fuzzy tri semi continuous function is fuzzy tri continuous function.

CONCLUSION:

We studied new form of fuzzy semi-open set and fuzzy pre-open set in fuzzy tri topological space. We also
studied fuzzy tri continuous function, fuzzy tri semi continuous function and fuzzy tri pre continuous function in
fuzzy tri topological space. It is established that composition of any two fuzzy tri semi-open sets and two fuzzy
pre-open sets in fuzzy tri topological space is again a fuzzy tri semi-open set and a fuzzy tri pre-open set
respectively in fuzzy tri topological space .In fuzzy tri continuity, fuzzy tri semi continuity and fuzzy tri pre
continuity, inverse image of every fuzzy tri open set, fuzzy tri semi-open set and fuzzy tri pre-open set is again
fuzzy tri open set, fuzzy tri semi open and fuzzy tri pre-open set respectively.
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