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1. Introduction
Zadeh [1] was introducing the concept of
set" in 1965. After that in
1968 Chang [2] introduced the concept of "fuzzy
topology" .Also in 1983, Atanassov
introduced the concept of " Intuitionistic fuzzy set
" [3,4] . Finally Coker [5],
introduced concept of " intuitionistic sets" and using
it to introduce the concept of "
intuitionistic topological spaces" [6] .
In this paper we generalize some weak forms of
supra mappings in Intuitionistic topological spaces
and studied some of their properties and relationships
among them.
2. Preliminaries
Definition 2.1 [5] Let M €X #@ and. The
Intuitionistic set M (IS, for short) is the
form M= (x, M; M, )and M; , M, S X with condition
M;NM,=@ . The set M;
is called "the set of members" of M and M, is
called " the set of non-members"

of M.

"fuzzy
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The aim of this paper is to introduce a new classes of supra

mappings called Intuitionistic

Generalized Pre supra mapping, Intuitionistic Generalized Semi supra
mapping, Intuitionistic Generalized a- supra mapping and Intuitionistic
Generalized B-supra mapping. At last we studied some of their properties
and investigate relationships among this concepts.

Definition 2. 2 [5] Let X =# @, let M
=(x,M; M, ), N =(x,N; N,) are two

Intuitionistic sets respectively. Also, let{ M; s € S}
be a collection of "Intuitionistic

setsin X", and M; =(x, M, M®) | the following is
valid .

1) MMc N iff M; €N; and N, €M, ,

2) M=N iff M cNand Nc M,

3) The complement of M is denoted by M and
defined by M =(x,M,, M,),

4) UM; =(xuM® nMP) |, NnM=(xnMP U
M),

5) ¢ =(x,8,X), X=(x,X, d).

Definition 2.3 [6] Let X #@, w €X and
M = (x,M; M,) be an Intuitionistic set

the Intuitionistic point (IP f, for briefily) "Is w
defined by w= (x, {w}, {w}¢) in X. Also

a Vanishing Intuitionistic point defined by Is w
=(x,@,{w}) in X.The Is wis said

belong in M (W € M, for brief) iff we M, , also
Isp contained in M

and

let
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(W € M, for short) iff w ¢ M, .
Definition 2.4 [5] Let X , Y # @, andr: X, ) —
(Y,y) be a mapping .

a) If N=(y,N;,N,)isan IsinY, then the inverse
image of N under r defined by

r 1 (N) = (x,r1(Ny), r *(N,)) .

b) If M =(x,M;,M,)isan Isin X, thenr (V) =

(y,r(My), (M) is an Is in Y

where #(M) = (r(l\712)) .
Definition 2.5 [7] Let X =# @ . An Intuitionistic
topology (ITS, for short) on X is

a collection p of an "Intuitionistic sets " in
satisfying :
1) 9,X eqp.
(2) u isclosed under finite intersections.
(3) w isclosed under arbitrary unions.
Each element in pis called "Intuitionistic open set
" and denoted by "10S"
The complement of an " Intuitionistic open set"
called "Intuitionistic closed set" denoted by "ICS" .
Definition 2.6 [7] Let (X,p) be an ITS and let
M =(x,M;,M,) € X.The
"interior" ( namely, int(M)) and the “closure"(
namely, cl(M)) are defined :

int(M)—u{V'VCIVI Veul,

X

is

cd(M)=n{]: M <], ] € u}. Also
1- sint(M) = { \721\?[ V€eISOX},
scl(M)=n{]: M <], ] eIscs}.
2- pint(M) =u{ V : V;l\?[ V € IPOX },
pcl(M) =n{J: J,] € 1IPCS}.
3- aint(M) = u{\7 Vgl_VI V€ [a0X },
acl(M)=n{]: M c],] € laCS}.
4- Bint(M) = u{ V : Vgl\?{ V € IBOX },

pel(M)=n{Jj:Mc],JeIBCS}.
Remark 2-7.[7] This implications are valid :

sint(M)c M, scl(M)= M , pint(M)c M, pcl(M)= M
, aintfM)e M |, acl(M)=M , Bint(M)c M and
Bel(M)= M .

Definition 2.8. [8]

Let (X,u) be an ITS. IS M of X is said to be

1.1SOS if M < Icl(lint( M)) ,

2.1POS if M < Tint (1cl( M)) ,

3. 1a0S if M clint(Icl(lint(M))),
4.1B0S if M € Icl(lint(Icl(M))) .

The family of all intuitionistic semi-open, pre-open,
a-open and B-open sets of (X, u) are

denoted by "ISOS(X)","TPOS(X)","TaOS(X)" and
"IBOS(X)" respectively. Also the complement of all
intuitionistic semi-open, pre-open , , a-open and B-
open sets of (X, u) are

denoted by "ISCS(X)","IPCS(X)","IaCS(X)"
"IBCS(X)" respectively.

and

Definition 2.9. [8]
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Let (X,p) be an ITS. An intuitionistic set M of X
is said to be:
1) Intuitionistic generalizes-open set(lgos , for
short) if YU isICS st U cM
then U < int(M).

2) Intuitionistic generalizes semi-open set(lgsos ,
for short) if Vv U isISCS s.t
U M then U cint(M).

3) Intuitionistic generalizes pre-open set (IgPos , for
short) if v U isIPCS s.t
U M then U cint(M).

4) Intuitionistic generalizes a-open set (lgaos , for
short) if v U islaCS s.t
U M then U < int(M).

5) Intuitionistic generalizes B-open set (IgBos , for
short) if v U isIBCS s.t
U M then U < int(M).
Definition 2.10. [8]
Amapr: (Xuw- (Y ,8)issaid to be:
1- intuitionistic continuous if the pre-image f~*(M) is
I0S in X for every IOS M in .
2. Intuitionistic pre continuous if the pre image
f~1(M) is IPOS in X for every 10S Min V.
3. Intuitionistic semi continuous if the pre image
f~1(M) is ISOS in X for every 10S M
inYy.
4- Intuitionistic a-continuous if the pre image f~*(M)
is 1a0S in X for every IOSM inY .
5- Intuitionistic B-continuous if the pre image f~1(M)
is 10S in X for every IOS M in Y .

Now , we give this definition .
Definition 2.11.
Amapr: (X,u)- (Y ,8)issaid to be:
1. 1gP continuous mapping if the pre image f~*(M)
is IPCS in X for every 10S Min Y.
2. 1gS continuous mapping if the pre image f~*(M)
is ISCS in X for every IOS M in Y.
3- Iga-continuous mapping if the pre image f£~1(M) is
laCS in X for every IOSMinY .
4- Igp-continuous mapping if the pre image f~*(M)
is I5CS in X for every IOSM in Y .
Section 2 INTUITIONISTIC GENERALIZED
PRE, SEMI, B & a- of SUPRA MAPPINGS
In this section we have introduced intuitionistic this

concepts:  generalized pre supra  mapping,
Intuitionistic generalized semi supra mapping,
Intuitionistic  generalized [ supra mappings,

Intuitionistic generalized «o- supra mapping and
studied some from its properties.

Definition 2.1: A mapping r: (X, ) —
"Intuitionistic generalized pre supra mapping
("lgPsm", for short) (resp., 'Intuitionistic generalized

(Y,y) be an

semi supra mapping "“("lgSsm", for short),
"Intuitionistic generalized a supra mapping "
(lgasm, for short), “Intuitionistic generalized

B supra mapping” (‘'lgBsm", for short ) if r ~*(M) is
an "IgPOS" (resp., is an "1IgSOS", "lgaOS", "IgBOS")
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in (X, for every "IgPOS" M of (Y,y) ((resp., for
every "IgSOS" M , "IgaOS" M "1gBOS" M of (Y,Y)).
Proposition 2.2: Let r:(E,w)— (D,y)and
p: (D,y) = (J,6) be IgPsm. Then

per(Ep — (J,8) islgPsm.

Proof: Let M be IgPOS in J. Then p~* (M) is IgPOS
in D, since ris IgPsm, so r=* (p~! (M)) is 1gPOS in
E. Therefore p o risanIgPsm.

Proposition 2.3: Let r: (E,w) » (D,y)and
p: (D,y) = (J,6) be Igasm. Then

por(Ew — (J8)islgSsm.

Proof: Let M be IgaOS in J. So that p~* (M) is
IgaOS in D, since r is Igasm and every 1gaOS is
IgSOS. Thus r= (p~* (M)) is 1gSOS in E . Therefore
p o rislgSsm.

Proposition 2.4: : Let r:(E,p) » (D,y) be an
IgPsmandp: (D,y) = (J,8)

be IgP continuous supra mapping, then p o r:
(E,w) = (J,6) is IgP continuous supra

mapping.

Proof: Let M be 10S in ] .Then p~*(M) is IgPOS in
Y. Since r is IgPsm, then r=* (p~* (M)) is IgPOS in
X. Therefore p o ris IgP continuous supra mapping.
Proposition 2.5: : Letr: (E,p) » (D,y) bean Igsm
andp: (D,y) - (,8)

be IgP continuous supra mapping , then
(E,w) = (J, 6) is IgP continuous supra
mapping.

Proof : it's obvious .

Proposition 2.6: Letr: (E,u) - (D,y) be an Igasm
and p: (D,y) - (J,6)

be Iga continuous mapping , then p o r: (E,p) -
(J, 6) is an IgS continuous mapping.

Proof: Let M be I0S in ] .Then p~*(M) is an 1gaOS
in D. Since r is Igasm, then r~* (p~* (M)) is 1IgSOS
in E and every IgaOS is 1gSOS. Hence p o ris IgS
continuous mapping.

Proposition 2.7: Let r: (E,u) » (D,y) be IgPsm
andp: (D,y) = (.6

be IgP continuous mapping , then p o r: (E,p) —
(J, 8) is IgB continuous mapping.

Proof : it's obvious .

Proposition 2.8: Let r: (E,u) — (D, 8) be Igasm .
Then this implications are

equivalent:

(i) r~1(M) is 1gSOS in E for each IgSOS M in D,
(i) r~! aint(M) € sint r~! (M) for every "Is M" of
D, (iii) acl r™* (M) Sr~!scl(M) v " Is M" of D.
Proof: (i) = (ii) Let M be 1SOS in D and aint(M) <
M,so r~taint(M) € r~' (M). Since «aint(M) is
1aOS in D, and every 1aOS is 1SOS.So 1gSOS in D.
Therefore r=! aint(M) is IgSOS in E, and
r~ aint(M) is ISOS in E., since r~'aint(M) <
r~tsint(M). Thus
rtaint(M) = aintr~* aint(M) € aint r~* (M) <
sintr~! sint(M) € sint r~* (M).

(ii) = (iii) by taking complement of (ii) we get the
result of (iii) .

por:
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(iii) = (i) Let M be 1gSCS in D. Since M is ISCS in
D and scI(M) = M.Sor™* (M) = aclr=* (M) € r~?*
scl(M) . Therefore r=* (M) is IgSCSin E .
Proposition 2.9: Letr: (E,p) — (D, 8) be Igasm .
Then this implications are
equivalent:

(i) r~1(M) is IgaOS in E V lgaOS M in D, (ii) r~?
pint(M) € Bint r~* (M) for every Is M of D, (iii) pcl
r ' (M) Sr7! Bcd(M)V IS M of D.
Proof: (i) = (ii) Let M be 1a0S in D and aint(M) <
M,and rtaint(M) € r=! (M). Since aint(M) is
IOS in D, and every 1aOS is I0S.So 1gB0OS in D .
Therefore r~' aint(M) is 1gBOS in E, and
rtaint(M) is 180S in E ,since r~laint(M) <
r~pint(M) € r*Bint(M). Thus  r~'pint(M) =
pint r~*pint(M) < pint r™* (M)
Bintr~! Bint(M) < Bint r=* (M).

(ii) = (iii) by taking complement of (ii) we get the
result of (iii) .

(iii) = (i) Let M be 1gaOS in D, since M is 1aOS in
D and acl(M) = M. Thus

rt (M) =acr (M) c rlacl(M). Therefore
r (M) is lgaOSinE.
Proposition 2.10: Letr : (E,p) — (D, d) be IgPsm ..
Then this implications are

equivalent:
(i) r"t(M) is IgPOS in E V IgPOS M in D, (i) r~*
pint(M) € Bint r~* (M) for every Is M of D, (iii) pcl
r 1 (M) cr7! Bcd(M)V IS M of D.
Proof: it's obvious .
Proposition 2.11: Let r: (E,p) - (D,y)and
p: (D,y) = (J,8) are two Igasm . Then

por:(Ep — (J,8)isIgPsm.
Proof: Let M be IgaOS in ] .Thus p~*(M) is 1gaOS
in D, since r is Igasm ,then r~*(p~* (M)) is IgaOS
in E. Since every I1gaOS is IgPOS. Thus
r=t (p~* (M))is IgPOS in E. Therefore p o r is
IgPsm .

Proposition 2.12: Letr: (E,u) - (D,y) be IgPsm
and p: (D,y) = (,8)

be Iga continuous mapping , then p o r: (E,p) -
(J,y) is lgB continuous mapping .
Proof: Let M be IgaOS in J. So that p~(M) is 1IgaOS
in D, since every IgaOS is IgPOS and r is IgPsm,
then r=! (p~* (M)) s IgPOS in E . Since every
IgPOS is IgROS . Thus r~* (p~* (M))is IgBOS in E .
Thus p o rislgB continuous mapping.
Proposition 2.13: Letr: (E,p) —» (D,y) be lgasm
and

p: (D,y) = (J,8) be lga continuous mapping ,
then por:(E,pn) — (J,y) is lgB8 continuous
mapping.

Proof: Let M be laOS in ] . So that p~*(M) is IgaOS
in D, since r is Igasm, r~* (p~* (M)) is IgaOS in E
. Since every IgaOS is IgpOS. Thus r=! (p~* (M))
is IgBOS in E . Therefore p o ris IgB continuous
mapping .
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Proposition 2.14: Let r: (E,p) —» (D,y) be
IgSsmand p: (D,y) = (J,98)

be lg continuous mapping , then p o r: (E,p) -
(J,y) is IgS continuous mapping .

Proof: Let M be 10S in J. So that p~t(M) is 1gSOS
in D, since r is IgSsm, then r~* (p~t (M)) is 1IgOS
in E Since every 1gOS is 1gSOS
Thus rt (p~t (M)) is IgSOS

in E . Therefore p o ris IgS continuous mapping.
Proposition 2.15: Letr: (E,p) — (D,y) be IgPsm
and p: (D,y) = (,9)

be Igp continuous mapping , then p o r: (E,p) —
(J,y) is lgB continuous mapping .

Proof: Let M be IPOS in J.Thus p~*(M) is IgPOS in
D, since r is IgPsm, then r=* (p~* (M)) is IgPOS in
E Since every IgPOS is IgBOS Hence
r~1 (p~! (M))is IgBOS in E . Therefore p o r is IgpB
continuous mapping.

Proposition 2.16: Letr : (E,p) = (D,y) be Igasm
and p: (D,y) = (%)

be Igs continuous mapping , then p o r: (E,p) -
(J,y) is lgB continuous mapping .

Proof: it obvious .

Proposition 2.17: Letr: (E,p) — (D,y) be IgBsm
and p: (D,y) - (J,6)

be Iga continuous mapping , then p o r: (E,p) -
(J,y) islgB continuous mapping .

Proof: Let M be 1aOS in J.Thus p~*(M) is 1gBOS in
D, since r is IgBsm, then r=* (p~* (M)) is IgpBOS in
E Since every IlgaOS is IgBOS Hence
r~ (p~! (M))is IgBOS in E . Therefore p o r is IgB
continuous mapping.

Proposition 2.18: Letr: (E,p) — (D,y) be Igasm
and p: (D,y) = (J,8)

be Ig continuous mapping , then p o r: (E,p) -
(J,y) is IgP continuous mapping .

Proof: it obvious .

Proposition 2.19: Letr: (E,pn) — (D,y) be Igasm
and p: (D,y) = (,8)

be Ig continuous mapping , then p o r: (E, p) —
(J,y) is IgS continuous mapping .

Proof: it obvious .

Section 3 The RELATIONS AMONG
INTUITIONISTIC GENERALIZED PRE SUPRA
MAPPING, INTUITIONISTIC GENERALIZED
B —SUPRA  MAPPING, INTUITIONISTIC
GENERALIZED SEMI SUPRA MAPPING AND
INTUITIONISTIC GENERALIZED a — SUPRA
MAPPING .

Now, We give this important theorem .

Theorem 3.1. The implication among some types of
mappings are given by the following diagram.

>Igfsm

H"H-LH
.
T

IgPsm
T

Igsm —}Iéasm —:I-gS‘..sm

Proof : IgPsm

>Igfsm
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Let r: (E,u) —» (D,8) be a mapping and M be
IPOS in D, since r is IgPsm,

then r~*(M) is IgPOS in E . Since each IPO(Y) is
IBO(Y) .Hence r~*(M) is

IgBOS in E for each M be IBOS in D. Therefore r is

IgBsm .

lgsm 5 lgasm

Let r: (E,u) —» (D,8)be a mapping and M be 10S
in D. Since ris Igsm, then

r~1(M) is 1gOS in E. Since each 10(Y) is 1aO(Y)
.So that r™1(G) is IgaOS in E

Vv M be 1aOS in Y. Therefore r is Igasm .

lgasm IgSsm

Let r: (E,p) —» (D,8)be a mapping and let M be
1cOS in D. Since r is Igasm , then
r~}(M) is IgaOS in E. Since each
ISO(Y) .Thus r~1(G) is 1gSOS in E

Vv M be ISOS in Y. Therefore r is lgasm .

IgSsm IgBsm

Let r: (E,p) —» (D,8)be a mapping and let M be
ISOS in D, since r is IgSsm,

then r~='(M) is IgSOS in E . Since each ISO(Y) is
IBO(Y) .Hence r~1(G) is

IgBOS in E vV M be an IBOS in D. Therefore r is
IgBsm .

lgasm IgPsm

Let r: (E,p) —» (D,8)be a mapping and let M be
ISOS in D, since r is IgSsm,

then r~1(M) is IgSOS in E . Since each ISO(Y) is
IBO(Y) .Hence r~1(G) is

IgBOS in E vV M be an IBOS in D. Therefore r is

IgBsm .
Remark 3.2 By transitivity we get this result:

lgBsm
IgPsm

laO(Y) is

1- lgasm
2- lgsm E

3- Igsm IgSsm
The converse of the Theorem 3.1. is not true, the
following examples are shown
the cases.
Example 3.3. Let E = {a, m,n} with topology p =
(E,8,S,R,K U}, where S
=(e {w}{tz}), R=(e{w,z},0), K= (e {w}, @)
, U= (e,{w},{z}) & D = {5,6,7} with
topology & = {Y,®, W ,Q} , where W =(d, {5},{6,7})
, Q=(d,{5},@) . Let a mapping

r: (E,w) » (D,8) defined by
r({m}) = {7}, r({n}) = {6}. Then
1- r is IgBsm , because V M be IgBOS in D, r=*(M)
is IgBOS in E. But r is not IgPsm, because
r1({5,7}) = {a,m}is not IgPOSin E .
2- Also r is lgBsm , because V M be IgBOS in D,
r~*(M) is IgBOS in E .But r is not
IgSsm, because r~1({6,7}) = {m,n} is not 1gSOS in
E.

r({a}) = {5},
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Example 3.4. Let E = {c,d e} with topology u =
{(E,8,M,N}, where M
with topology 6 ={D,®,0,F},
where 0 =(d,{1},{3})) , F=(d,{1},@). Let a
mappingr : (E,p) - (D,Y)
defined by  r({c}) = {2}, r({d}) = {3}, r({e}) =
{1}.Thus r is IgPsm, because

VM be IgPOS in D, r~*(M) is IgPOS inE . But r is
not Igsm, because r~1({1,3}) =

{e,d}is not IgOSinE .
Example 3.5. Let E = {d,v,p,t} with topology p =
(E,0,B,],X,N}, where B

D ={1,2,3}

=(e,0,0)X= (e,0,{v,p,t}),N = (e, {d}, 9)
,Y ={1,3,5}
with  topology y = {D,@,L,P} , where L

=(d,{1},{3,5}), P =(d,{1},0) . Let

mapping r: (E,u) » (D,y) defined byr({d}) =
{1}, r({v) = r({ph) = (3}, r({t}) = {5}

Therefore r is 1gSsm, because v M be 1gSOS in D,
r (M) is IgSOS in E .

But ris not Ilgasm , because r=*({3,5}) = {p,v,t}is
not IgaOS inE .
Example 3.6. Let
{X,8,M,N}, where M
=(e{i},{}), N =(ef{i},@)and D ={3,4} with
topology y = {D, ®, M, W},

where M =(x,0,{3}), W=(x,@,0d). Leta mapping
r: (E,w) » (D,y) defined by

as r({i}) = {3}, r({ij}h) ={4}. So that r is Igasm |,
because V M be 1gaOS in D, r=1(M) is

E = {i,j} with topology pn =

References

[1] Zadeh, L. A." Fuzzy sets", Information and
control, 8, 338-353, 1965.

[2] C.Chang, Fuzzy  topological
J.Math.Anal.Appl.24(1968),182-190

[3] K. Atanassov, Intuitionistic fuzzy sets, VII
ITKR’s Session (Sofia, June 1983 Central Sci and
Tech. Library) (V. Sgurev, ed.), Blug. Academy of
Sciences, Sofia, 1984.

[4] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets
and Systems, 20, (1986) , 87-96.

space,

114

ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 - 1726 (On Line)

IgaOS in E . But r is not Igsm, because r~1({4}) =
{j} is not IgOS inE.
Remark 3-7. IgPsm and IgSsm is
notions .The following two examples
shows this two cases .
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