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r-FUZZY STRONGLY PREOPEN SETS
IN FUZZY TOPOLOGICAL SPACES

Y. C. Kim, A. A, Ramadan and S. E. Abbas

Abstract. We introduce r-fuzzy strongly preopen and r-fuzzy strongly preclosed sets in
fuzzy topological spaces in the sense of the definition of Sostak [8] and investigate some of their
properties. Fuzzy strongly precontinuous, fuzzy strongly preopen and fuzzy strongly preclosed
mappings between fuzzy topological spaces are defined. Their properties and the relationship
between these mappings and other mappings introduced previously are investigated.

1. Introduction and preliminaries

A. P. Sostak [8] introduced a fuzzy topology as an extension of Chang’s fuzzy
topology [2]. It has been developed in many directions [3,4,7]. B. Krsteska [1]
introduced fuzzy strongly preopen and fuzzy strongly preclosed sets in the Chang’s
fuzzy topology.

In this paper we define r-fuzzy strongly preopen and r-fuzzy strongly preclosed
sets in a fuzzy topological space in view of the definition of Sostak [8] and investigate
some of their properties. We show that fuzzy strong precontinuity implies fuzzy
precontinuity, but the converse is not true. We obtain some properties of fuzzy
strongly precontinuous mappings.

Throughout this paper, let X be a non-empty set, I = [0,1] and Iy = (0, 1].
For a € I, a(z) = a, for all z € X. All other notations and definitions are standard
in the fuzzy set theory.

DEFINITION 1.1. [8] A function 7: IX — I is called a fuzzy topology on X
if it satisfies the following conditions:

(01) 7(0) =7(I) =1,
(02) 7(m1 A pa) 2 7(p1) A T(pa), for any pa, ps € I,
(03) 7(Vier i) = Nier (1), for any {pi}ier € 1%,
The pair (X, 7) is called a fuzzy topological space (fts, for short).
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REMARK 1.2. Let (X, 7) be an fts. Then, for each a € I, 7, = {p € I* :
7(u1) > a} is a Chang’s fuzzy topology on X.

THEOREM 1.1. [7] Let (X,7) be an fts. For each r € Iy, X € I*, define an
operator Cr: I* x Iy — I* as follows

=/\{/LEIX:A<N, T(1—p) >}

For each \,u € I* and r,s € I, it satisfies the following conditions:

) C ( r)=0.

(1

(2) A< Cr (7).

(3) C’T()\ )V Cr(p,r) =Cr(AV p,r).
(4) Cr(\ 1) < Cr (N 8) if r < s.

(8) Cr(Cr(Ar),1) = Cr(A, 7).

THEOREM 1.2. [6] Let (X,7) be an fts. For each r € Iy, X € IX, define an
operator I.: IX x Iy — IX as follows

r)=V{u€IX:)\>/,¢, T(u) =7}

For each A\, u € IX and r,s € Iy it satisfies the following conditions:
1) LA-X\r)=1-C,(\r) and C,(1 - \r)=1—I.(\,7).
S(1,r)=1.
A1) < A
A7) AL (1) =L (AA p,r).
Ar) =L\ s) ifr<s.

I

) Ir(
) Ir(
4) I(
) Ir(
) L(I:(A7),7) = I (A, 7).

NN

DEFINITION 1.2. [6] Let (X, 7) be an fts. For A € IX and r € Iy:

(1) Xis called an r-fuzzy semi-open (r-fso, for short) set if there exists v € IX
with 7(v) 2 r such that v < A < C-(v,r). Equivalently, A < C-(I-(\,r),r).

(v
(2) X is called an r-fuzzy semi-closed (r-fss, for short) set if there exists v € IX
with 7(1 — v) > r such that I.(v,7) < A < v. Equ1va1ently, L(C-(A,r),r) < A\

DEFINITION 1.3. [6] Let (X, 7) and (Y,7*) be fts’s. A mapping f: X — Y is
said to be:

(1) fuzzy continuous iff 7*(u) < 7(f~(n)) for each p € IY.
(2) fuzzy open iff 7*(f(u)) > 7(n) for each pu € IX.
(3) fuzzy closed iff 7*(1 — f(p)) > 7(1 — u) for each p € IX.
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DEFINITION 1.4. [6] Let (X, 7) and (Y, 7*) be fts’s. A mapping f: X — Y is
said to be:

(

1) fuzzy semi-continuous iff f~1(u) is r-fso for each u € IV, r € I with
)=
(2)
3)

™ (w
fuzzy semi-open iff f(u) is r-fso for each pu € IX, r € Iy with 7(u) > r.
fuzzy semi-closed iff f(u) is r-fsc for each p € IX, r € Iy with 7(1—p) > r.

2. r-fuzzy strongly preopen and r-fuzzy strongly preclosed sets

DEFINITION 2.1. [6] Let (X, 7) be an fts. For A € IX and r € I;:
(1) A is called r-fuzzy preopen (r-fpo, for short) iff

AL L(C (N 1), ).
(2) A is called r-fuzzy preclosed (r-fpc, for short) iff
Cr(I:(A,r),7) < A
(3) A is called r-fuzzy strongly semi-open (r-fsso, for short) iff
A< L(Co (I (A ), 1), 7).

(4) X is called r-fuzzy strongly semi-closed (r-fssc, for short) iff
Cr(I(Cr(A1)y1), 1) < A

DEFINITION 2.2. [6] Let (X, 7) be an fts. For A € IX and r € I;:

(1) the r-fuzzy preinterior of ), denoted by PI.(A,r), is defined by
PI.(\71) = \/{I/ eI v\ visr-fpo},

(2) the r-fuzzy preclosure of A\, denoted by PC,(A,r), is defined by
PC,(\r) = /\{1/ erX:v>\ visripc},

(3) the r-fuzzy strongly semi-interior of A, denoted by SSI. (A, ), is defined

SSIL(\r)= \/{V eI v\ visr-fsso},

(4) the r-fuzzy strongly semi-closure of A, denoted by SSC.(A,r), is defined

SSC,(A\r) = N{velI* v\ visrisc}.
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THEOREM 2.1. Let (X,7) be an fts, \ € IX andr € Iy. Then
(1) AV Cr(Ir(A\,7),r) < PC-(\, 1),
(2) PL.(A\,7) K AN L(C-(\1),71),
(8) L (PC- (A, 1),7) < I.(C- (A, 7),7),
(4) L(C-(I; (A1), ), 1) < I (PC(A,7),7),
(5) PC.(1—\r)=1—PIL:(\,r) and PL.(1—\,7) =1— PC-(\, 7).
Proof. (1) Since PC,()\,r) is an r-fpc set, we have
Cr(Ir(A,7),7) < Cr(L-(PCr (A7), 7),7) < PCr(A,1).

Thus, AV C.(I;(\,r),r) < PC.(\ ).
(2) It can be shown as (1).
(3) It follows from the relation PC,(A,7) < Cr(A, 7).
(4) From (1) we have

L(PC (A, r),m) 2 LAV Cr(I:(A,7),7),7) 2 I (Cr (L (A, 7),7),7).
(5) Straightforward. m

DEFINITION 2.3. Let (X, 7) be an fts. For A € I*X and r € I:
(1) A is called r-fuzzy strongly preopen (r-fspo, for short) iff

AL L(PC-(\r),r).

(2) X is called r-fuzzy strongly preclosed (r-fspe, for short) iff
C-(PIL:(A,r),m) < A

(3) The r-fuzzy strong preinterior of A\, denoted by SPI.()\,r), is defined by

SPI.(\,1) = \/{ velIX v\ visrfspo}.

(4) The r-fuzzy strong preclosure of A, denoted by SPC,(\,r), is defined by

SPC.(\,r) = /\{V eI :v>\ visrfspe}.

THEOREM 2.2. Let (X, 7) be an fts, \ € IX and r € I. Then
(1) if T(A) =7, then X is an r-fspo set;

(2) if A is r-fsso, then X is r-fspo;

(3) if 1 is v-fspo, then X is r-fpo.

Proof. Tt follows from Theorem 2.1. m
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The following examples show that the converses in the above theorem are not
true in general.

EXAMPLE 2.1. Let X = {a,b,c}. Define fuzzy sets A1, A2, u € IC as follows:

)\1 (CL) = 03, )\1 (b) = 0.2, )\1 (C) = 07,
)\g(a) = 0.8, )\Q(b) = 0.8, )\2(6) = 0.4,
u(a) =0.8, u(d) =0.7, u(c) =0.6.
Define a fuzzy topology 7: I*X — I as follows:
(1, ifA=0orl,
Loif A=),
Lot =)\,
UOEE S
3 if A=A Vg,
%, A= A )\2,
\ 0, otherwise.

For the fts (X, 7) with 0 < r < %, p is an r-fspo set from
u < I (PCo(p,r),7) = 1.
For 0 < r < 3, p is neither r-fsso nor 7(p) > r from
w L L(Cr(L-(u,7),7),7) = A1 A As.

EXAMPLE 2.2. Let X be anon-empty set. We define fuzzy topology 7: IX — I
as follows:

(1, if A\=0orl,
%, if A =0.2,
%, if A =04,
G T P
27 )
3. ifA=08,
\ 0, otherwise.

For 0 < r < 1, 0.7 is an r-fpo set but it is not r-fspo, from the following:

e
w
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~—
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REMARK 2.1. From Example 2.1, for 0 < r < %, p is an r-fspo set but not an
r-fso set because

p L Co(L(pyr),7) =1 = A1 A Ao
Also, in Example 2.2, 0.3 is an r-fso but not r-fspo set for < r < 2. From the

above discussion there is no relation between the concepts of r-fso sets and r-fspo
sets.

THEOREM 2.3. Let (X, 7) be an fts and r € I.
(1) Any union of r-fspo sets is an r-fspo set.
(2) Any intersection of r-fspc sets is an r-fspc set.

Proof. (1) Let {Aa : @ € T'} be a family of r-fspo sets. For each o € T,
Ao € L (PCr(Aa,7),7). Hence we have

VAwgVIAHLQmmﬂgI(P&(VAMOm)

ael ael aecl’
S0, Vaer Aa is an r-fspo set.
(2) It is easily proved in the same manner. m

REMARK 2.2. The intersection of two r-fspo sets need not be an r-fspo set.
And the union of two r-fspc sets need not be an r-fspc set. We will show it in the
next example.

ExaMmPLE 2.3. Consider the fts (X,7) form Example 2.1. The fuzzy set p
defined as:

pla) =04, p(b)=02, p(c)=08,
isa ——fspo set, but A2 A p is not a ——fspo set. Also, (1—

A2) V(1= p) is not a $-fspc
set in (X, 7).

THEOREM 2.4. Let (X,7) be an fts. For A € I and r € Iy the following
statements hold:

(1) C-(\r) is T-fspc.
(2) X isr-fspo iff \ = SPL.(\r).
(3) X is r-fspc iff A = SPCL(A,r).
() LO\r) < SPL(A7) < PL(A7) < A < PC (A1) < SPC-(A 1) < Cr (A7),
(5) SPI,(1—X\,r)=1-SPC,(\,r) and SPC,(1—\,7)=1— SPL.(\,r).
(6) C.(SPC-(A,7),7) = SPC(Cr(\,1),7) = Cr(N\, 7).
Proof. (1), (2), (3) and (4) follow from the definitions.
(5) For A € IX, r € I, we have the following:

i—SPIT()\,r):i—\/{y v <A visr-fspo}

=/\{i—l/:i—)\<i—u,i—ViST—fSpC}
= SPC, (1 \1).
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(6) From (1) and (3), SPC,(C;(\,r),r) = Cr(A,7). We only show that

C-(SPC(\1),1) =Cr(N\ 7).

Since A < SPC- (A, r), Cr(A, 1) < C-(SPC.- (A, r),r). Suppose that
C-(A\,r) 2 C.(SPC,(\,1),71).

There exist x € X and r € I such that

C-(\,r)(x) < C(SPC-(A,r),r)(x).
By the definition of C,, there exists p € I* with A < p and 7(I — p) > r such that
C(SPC;(\,r),r)(z) > p(x) 2 Cr (A, 1)().
On the other hand, since p = C-(p,7), A < p implies
SPC-(A\r) < SPC-(p,7) = SPC-(C-(p,7),1) = Cr(p,7) = p.

Thus,
C-(SPC.(\,1),7) <
<

P
It is a contradiction. Hence, C.(SPC.(A,r),r) < C,(\, 7). m

3. Fuzzy strong precontinuity

DEFINITION 3.1. Let (X,7) and (Y, 7*) be fts’s and f: X — Y be a mapping.
Then, f is called fuzzy strongly precontinuous (resp. fuzzy strongly semi-continuous,
fuzzy precontinuous) if f~1(u) is an r-fspo (resp. r-fsso, r-fpo) set in X for each
w€IY and r € Iy with 7 (u) > 7.

The implications contained in the following diagram are true.

fuzzy continuity fuzzy strong semi-continuity
U U
fuzzy strong precontinuity
4

fuzzy precontinuity
The following examples show that the reverse may not be true in general.
EXAMPLE 3.1. Let X = {a,b}. Define A\, A2, A3, € IX as follows:
)\1 (a) = 0.2, )\1 (b) = 0.4, )\2(0,) = 0.6, )\Q(b) = 0.5;
)\3(&) = 0.3, )\3([)) = 0.47 )\4(@) = 0.6, )\4(b) =0.7.

Let 7,7*: IX — I be fuzzy topologies on X defined as:

1, ifA=0o0r1, 1, ifA=0o0r1,

L if X=X\ or 04, Loif A= As,
o ={7 I SO VER A

3 if A= Xy or 0.7, 5, if A=Ay,

1, otherwise. 0, otherwise.
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Then the identity mapping idx : (X,7) — (X,7*) is fuzzy precontinuous but not
fuzzy strongly precontinuous because: for 0 < r < %, A3 is r-fpo and A4 is 7-fpo
but not r-fspo because

As < I (Cr(Ns,7),1) = I(7)(1 = Ao, 7) = 04,
)\4 < IT(CT()\4,’I'),T) = i
)\4 > IT(PCT()\4,T),T) - I.,—()\47’I") = )\2_

)

ExaMPLE 3.2. We consider Example 2.1 and put

1, ifAx=0o0r1,
T\ = %, if A = pu,
0, otherwise.

For fts (X,7*) the identity mapping idx: (X,7) — (X,7*) is fuzzy strongly pre-
continuous but it is neither fuzzy continuous nor fuzzy strongly semi-continuous.

THEOREM 3.1. Let (X,7) and (Y,7*) be fts’s and f: X — Y. The following
statements are equivalent:

(1) The mapping f is fuzzy strongly precontinuous.
(2) f~(p) is r-fspc in X for each p € IV, r € Iy with 7 (1 —p) > .
(8) f(SPC-(A\,1)) < Cre(f(N),7), VA€ IX, 1 € I).
(4) SPC-(f M u),7) < fHCre(m,7)), YV € IV, 7 € .
(5) £ (I (u,7)) < SPL(f(p),r), Yu € IV, r € I.
Proof. (1) <= (2). Clear.

(1) = (3). Forall A € I, r € Iy, since 7(1 — Cr+(f(A),7)) = r from the
definition of C,«, and Definition 1.1 (03),

FHA=Cre(fN),7) = 1= f 1O (f(N), 7))
is 7-fspo. By Definition 2.3.(2), f~(Cr«(f(A),7)) is an r-fspc set in X. Since
A FTHEN) < FHC(fF(N), 7)),

we have SPC, (A7) < f~H(Cr+(f(A),r)). Hence

FSPC- (A1) < F(fHCr (F(AN)57))) € Cre(F(A), 7).
(3) = (4). Forpe IY, r € Iy, let A = f~1(u). By (3)

FSPC(f~(1),m)) < Cre (F(F7H (1)) 7) < Cre (7).

It implies SPC, (=" (u),) < 7" (Coe (1, 7))-
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(4) = (5). For p € IV, r € Iy, by (4) we have

FHCH (A= p,7)) = SPC(f~(1—p),r) = SPC,(1— f~ (u),r).
Then by Theorem 2.4.(5) we have

fﬁl(CT*(i - Mar)) 2 1- SPI; fﬁl(u)vr%
1- f_l(i - IT*(NHT)) < SPIT(f_l(p,),T),
FH I (7)) < SPL(F™ (), 7)-

(5) = (1). For each pu € IV, r € Iy with 7*(u) > r, since L« (u,7) = p,
F7Hw) = 7 Ee () < SPL(f7H (), 7).

Hence, by definition of SPI.(f~*(u),r), f~*(u) = SPL.(f~'(u),r). By Theorem
2.4.(2), f~1(u) is r-fspo. Therefore f is a fuzzy strongly precontinuous mapping. m

THEOREM 3.2. Let (X,7) and (Y,7*) be fts’s and f: X — Y. The following
statements are equivalent:
(1) The mapping f is fuzzy strongly precontinuous.
(2) Co(PL(f(u),r),7) < fHCre(py7)), YR ETY, 7 € Iy,
(3) f(C-(PL:(\,7),1)) < Cr=(f(A),7), VAETX, r € L.
Proof. The proof is standard and therefore omitted. m
THEOREM 3.3. Let (X,7) and (Y,7*) be fts’s and f: X — Y. The following
statements are equivalent:
(1) The mapping f is fuzzy precontinuous.
(2) () is r-foc in X for each p € IV, r € Iy with 7*(1 — pu) > .
(3) F(PC-(\,1)) < Cr=(f(N),7), VA ETX, 1 € L.
(4) PC(f~H(u),7) < fH(Cre(m, 7)), V€ I, 1 € .
(5) f7 I (7)) < PL(f7N(w),7), Yu € IV, 1 € Io.
Proof. Similar to the proof of Theorem 3.1. m

THEOREM 3.4. Let (X,7) and (Y,7*) be fts’s and f: X — Y be a bijective
mapping. The following statements are equivalent:

(1) The mapping [ is fuzzy strongly precontinuous.
(2) Lo (f(N),7) < F(SPL-(A,1)), VA€ IX, 1 € I,

Proof. (1) = (2). Let f be a fuzzy strongly precontinuous mapping and

A€ IX,r € I. Then, f~1(I+(f()\),r)) is an r-fspo set in X. By Theorem 3.1.(5),
and the fact that f is injective, we have

FHI (F(N), ) < SPL(fH(F(N), ) = SPL (A, 7).
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Since f is surjective, we have
L-(f(N),r) = F(f T I (F(N), 7)) < F(SPL(A, 7).

(2) = (1). Let p € IV, r € Iy with 7*(u) > r. Then L« (u,7) = p and by
(2) we have

p=Ire (u,7) < f(SPL(f (), 7))

Since f is injective we have

f_l(l«t) < f_lf(SPIT(f_l(/J')7T)) = SPI.,-(f_l(,u,),T).

Then, by the definition of SPIL.(f~1(u),r) we have f~*(u) = SPL . (f~(n),r). By
Theorem 2.4.(2) we have f~!(u) is an r-fspo set in X. Thus, f is a fuzzy strongly
precontinuous mapping. &

4. Fuzzy strongly preopen and fuzzy strongly preclosed mappings

DEFINITION 4.1. Let (X, 7) and (Y, 7*) be fts’s and f: X — Y be a mapping.
Then f is called:

(1) fuzzy strongly preopen (resp. fuzzy strongly semi-open, fuzzy preopen) if
f(X) is an r-fspo (resp. r-fsso, r-fpo) set in Y for each A € IX, r € Iy with 7(\) > r.

(2) fuzzy strongly preclosed (resp. fuzzy strongly semi-closed, fuzzy preclosed)
if f()\) is an r-fspc (resp. r-fssc, r-fpc) set in Y for each A € I*X, r € Iy with
T(1=X) >

The implications contained in the following diagram are true.

fuzzy open (closed) fuzzy strongly semi-open (semi-closed)
4 4
fuzzy strongly preopen (preclosed)
s

fuzzy preopen (preclosed)

The following examples show that the reverse may not be true.

ExAMPLE 4.1. In Example 3.1, the identity mapping idx: (X,7*) — (X, 1)
is a fuzzy preopen mapping but not a fuzzy strongly preopen mapping.

ExAMPLE 4.2. In Example 3.2, the identity mapping idx: (X,7*) — (X, 7)
is a fuzzy strongly preopen mapping but it is neither fuzzy open nor fuzzy strongly
semi-open mapping.
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THEOREM 4.1. Let f: (X,7) — (Y,7*) be a mapping. Then the following
statements are equivalent:

(1) f is a fuzzy strongly preopen mapping.
(2) f(I.(\ 1)) < SPL.-(f(A),r) for each A € I*, r € I,.
(3) L (f~Y(pn),r) < fYSPI+(p,r)) for each p € IV, v € I.
Proof. (1) = (2). For all A € IX, r € Iy, since 7(I, (A, 7)) = r, f(I,(A,7))
is r-(7*,7*)-fspo. From Theorem 2.4.(2),
fI-(A, 1)) = SPL(f(I: (A, 1), 7)) < SPL+(f(A), ).

(2) = (1). Forall A € IX, r € Iy, with 7()\) > r we have I.(\,r) = A. From
(2), we have
Then, f(A) = SPL«(f(\),r), and by Theorem 2.4.(2) we have that f(A) is an
r-fspo set in Y. Therefore f is a fuzzy strongly preopen mapping.

(2) = (3). Forall u eIV, r € Iy, by (2) we have
FA(f7H ), ) < SPL(ff (1), m) < SPL-(p,7).
It implies that I (f~'(u),7) < f~'f(L-(f~" (1), 7)) < f7H(SPLre (1, 7))
(3) = (2). Forall A € IX, r € Iy, by (3) we have
L) SL(fH(FN)r) < FHSPL-(F(A), 7).
It implies that f(I, (A, 7)) < f(f Y (SPL+(f(A),7))) < SPL+(f()\),r). m

THEOREM 4.2. Let f: (X,7) — (Y,7*) be a mapping. Then the following
statements are equivalent:

(1) f is a fuzzy strongly preclosed mapping.

(2) SPCo+(f(\),r) < f(Cr(A\, 7)) for each X\ € IX, r € I.

Proof. Similar to the proof of Theorem 4.1. m

THEOREM 4.3. Let f: (X,7) — (Y,7*) be a bijective mapping. Then the
following statements are equivalent:

(1) f is a fuzzy strongly preclosed mapping.

(2) fY(SPCr(p, 7)) < Cr(f~1(1),7) for each p € IV, r € .

Proof. (1) = (2). Forall u € IV, r € Iy, since 7(1 — C,(f'(n),7)) > r,
from (1) we have f(C,(f~(u),r)) is an r-fspc set in Y. Then by Theorem 2.4.(3)
we have

f(C.,.(f_l(,u),T)) = SPC:+ (f(C'r(f_l(.u')’T))’T) > SPC.+ (ff_l(:u)vT)'
By the surjectivity of f we have

FC(f7 (m),1)) 2 SPCre(p, ).
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Also, by injectivity of f we have
FHSPC(uyr)) < f7HA(CH(f7H )5 1)) = Cr (), 7).
(2) = (1). Forall A € IX, 7 € Iy with 7(1 — A) >, from (2) we have

FTHSPC(f(N),r) < C-(fFTHFN), 7).

By the injectivity of f we have

FTHUSPC(f(N),1)) < Cr(A1) = A

and by surjectivity of f we have

SPC(f(A),r) < f(A) < SPCr(f(N), 7).

Then f(\) = SPC(f(\),r). Hence, f()) is an r-fspc set in Y. So, f is a fuzzy
strongly preclosed mappimng. m

THEOREM 4.4. Let f: (X,7) — (Y, 7*) be a mapping. Then f is fuzzy strongly
preopen iff for each v € IV and each A € IX, r € Iy with 7(1 — \) > 7, when
F~Y(v) < A, there exists an r-fspc set p in'Y such that v < p and f=1(u) < A

Proof. Suppose that f is a fuzzy strongly preopen mapping, v € IY and
A e IX, r € Iy with 7(1 — A) > r such that f~'(v) < A. Then, f(I-)) <
f(f YT -v)) <T—w. Since 7(1 —X) > 7 and f is a fuzzy strongly preopen
mapping, then f(1 — )) is an r-fspo set in Y. So,

f(A=X) = SPL.(f(1-\),r) < SPL.(1—v,7),
I-A<fH(fA=N) < f HSPL-(1-v,7)),
1—fYSPI.(1-v,7)=fY(1=8SPL.(1-v,7) <A\,
fHSPC(v,1)) < A

Let p = SPC,«(v,7). Then, p is an r-fspc set in Y, v < SPC,+(v,r) = p and
f~Hm) <A

Conversely, for all n € IX, r € Iy with 7(n) > r, take A = 1 — 9 € IX and
v=1—f(n) € I'V. Then, 7(1 — X) > r and since n < f~ f(n) we have

1= f7H(fm) =71 A = fm) <1-n,

which implies that f=1(rv) < A. Then there exists an 7-fspc set in ¥ such that
v=1—f(p) <pand f~1(u) < T—n. Then, 1 —p = f(n). But p is an r-fspc set in
Y and so 1 — pu = f(n) is an r-fspo set in Y. Hence, f is a fuzzy strongly preopen
mapping. m
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