1.J. Intelligent Systems and Applications, 2015, 04, 11-16
Published Online March 2015 in MECS (http://www.mecs-press.org/)

DOI: 10.5815/ijisa.2015.04.02

=

|
| Modern Education
| and Computer Science

| PRESS

Support-Intuitionistic Fuzzy Set: A New Concept
for Soft Computing

Xuan Thao Nguyen
Department of applied Math- Informatics, Faculty of Information Technology, Vietnam national university of
agriculture (VNUA)
Email: thaonx281082@yahoo.com

Van Dinh Nguyen
Department of applied Math- Informatics, Faculty of Information Technology, Vietnam national university of
agriculture (VNUA)
Email: nvdinh2000@gmail.com

Abstract- Today, soft computing is a field that is used a lot in
solving real-world problems, such as problems in economics,
finance, banking... With the aim to serve for solving the real
problem, many new theories and/or tools which were proposed,
improved to help soft computing used more efficiently. We can
mention some theories as fuzzy sets theory (L. Zadeh, 1965),
intuitionistic fuzzy set (K Atanasov, 1986). In this paper, we
introduce a new notion of support-intuitionistic fuzzy (SIF) set,
which is the combination a intuitionistic fuzzy set with a fuzzy
set. So, SIF set is a directly extension of fuzzy set and
intuitionistic fuzzy sets (Atanassov). Then, we define some
operators on support-intuitionistic fuzzy sets, and investigate
some properties of these operators.

Index Terms- Support-Intuitionistic Fuzzy Sets, Support-
Intuitionistic Fuzzy Relations, Support-Intuitionistic Similarity
Relations

I. INTRODUCTION

Fuzzy set theory was introduced by L.Zadeh since
1965 [1]. Immediately, it became a useful method to
study in the problems of imprecision and uncertainty.
Since, a lot of new theories treating imprecision and
uncertainty have been introduced. For instance,
Intuitionistic fuzzy sets were introduced in1986, by K.
Atanassov [2], which is a generalization of the notion of
a fuzzy set. When fuzzy set give the degree of
membership of an element in a given set, intuitionistic
fuzzy set give a degree of membership and a degree of
non-membership of an element in a given set. Then, the
concept of fuzzy relations and intuitionistic fuzzy
relations introduced [4],[5]. They together with their
logic operators [10][11] and [12] are applied in many
different fields.

Practically, lets' consider the following case: a
customer (maybe a girl!) is interested in two products A
and B. The customer has one rating of good (i) or bad (ii)
for each of product. These ratings (i) and (ii) (known
as intuitionistic ratings) will affect the customer's
decision of which product to buy. However, the
customer's financial capacity will also affect her decision.
This factor is called support factor, with the value is
between 0 and 1. Thus, the decision of which product to
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buy are determined by the positive intuitionistic factors
(i), negative intuitionistic factors (ii) and support factor
(iii). If a product is considered good and affordable, it is
the best situation for a buy decision. The most
unfavorable situation is when a product is considered bad
and not affordable (support factor is bad),in this case, it
would be easy to refuse buying the product.

In this paper, we combine a intuitionistic fuzzy set
with a fuzzy set. This raise a new concept called support-
intuitionistic fuzzy (SIF) set. In which, there are three
membership function of an element in a given set. The
remaining of this paper was structured as follows: In
section 2, we introduce the concept of support-
intuitionistic; some properties of SIF sets will be appear
in section 3. In section 4, we give some distances
between two SIF sets. Finally, we construct the notions
of support-intuitionistic fuzzy relation and investigate
initially properties as reflexive, symmetric, transitive of
its.

Il.  SUPPORT-INTUITIONISTIC FUZZY SET

Throughout this paper, U will be a nonempty set called
the universe of discourse. First, we recall some the
concept about fuzzy set and intuitionistic fuzzy set.
Definition 1. [1] A fuzzy set A on the universe U is an
object of the form

A = {(x, pa(x))|x € U}

where p,(x)(€ [0,1])
membership of x in A.
Definition 2. [2]. An intuitionistic fuzzy (IF) set A on the
universe U is an object of the form

A= {(x,ua(x),v4(x))|x € U}

where p (x)(€[0,1]) is called the “degree of
membership of x in A", y,(x)(€ [0,1]) is called the
“degree of non-membership of x in A” and where 1, and
y, satisfy the following condition: u,(x) + y,(x) <
1, (¥ x € U).

is called the degree of
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Now, we combine a intuitionistic fuzzy set with a
fuzzy set. This raise a new concept called support-
intuitionistic fuzzy (SIF) set. In which, there are three
membership function of an element in a given set. This
new concept is statement as following:

Definition 3. A support-intuitionistic fuzzy (SIF) set A on
the universe U is an object of the form

A= {(x, ua(x),¥4(x), 04(x)) |x € U}

where puu(x)(€ [0,1]) is called the “degree of
membership of x in A ”, y,(x)(€ [0,1]) is called the
“degree of non-membership of x in A”, and 6,(x)is
called the “degree of support-membership of x in A”,
and where uy,y4 and 6, satisfy the following condition:
a(xX) + ya(x) <1, 0<0,4(x) <1,(Vx €).

The family of all support-intuitionistic fuzzy set in U is
denoted by SIFS(U).

Some Remarks:

+ The element x, is called “worst element” in A iff
Ua(x,) =0,74(x,) =1,0,(x,) = 0. The element x* is
called “best element” in A iff u,(x*) =1,y,(x*) =
0,0,(x*)=1.

+ A support-intuitionistic fuzzy set reduce an
intuitionistic fuzzy set when 6,(x) = ¢ € [0,1] Vx € U.

+ A support-intuitionistic fuzzy set is a fuzzy set when
ya(x) =1— pyu(x),0,(x) =c€[0,1]vx €U.

Here we define some special SIF sets:

+ A constant SIF set (a,8,0) = {(x,a,B,0)|x €U,
where0<a+8<1,0<6<1.

+ the SIF universe set is U=1, = (1,01)=
{(x,1,0,1)|x € U}

+ the SIF empty set
{(x,0,1,0)|x € U}

+ For any ye U, SIF sets 1, and 1,_g,; are,
respectively, defined by: for all x € U,

is U=0,=(010)=

_(lifx=y _(0ifx=y
uly(X)—{Oifxqty Vly(x)_{fo;ty
_(lifx=y
Bly(x) N {0 ifx+y
Oifx=y lifx=y
Py (%) = {1 ifx#y V- = {0 if x #y

_[(0ifx=y
O1y-) () = {1 ifx+y

IIl. SOME OPERATORS ON SIFS

In this section, we introduce operators on SIFS(X U) as
follows:
Definition 3. For all A, B € SIFS(U),
e AcB iff pu(x) <pp(x) , yalx) Zyp(x) and
0,(x) <0z(x)Vx€eU.
e A=BiffAc Band B c A.
e AUB =

{(x, ttavs (%), Yaus (%), Baus(x))| x € U}
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where  paup(x) = max{p,(x), up(x)},  Yaus(x) =
min{y,(x),vp(x)}, Baup(x) = max{6,(x), 05(x)}
VxeU.

o ANB = {(x, hang (%), Yanp (x), Oanp(x),x € U}

where  pranp(x) = min{u, (x), up(x)}, Yang(x) =
max{y,(x),¥p (%)}, Oanp(x) = min{f,(x),05(x)}V x €
U.

e The complement of A:

~A = {(%,ya(x), ua(x),1 = 0,(x))|Vx € U}

Definition 4. Let U and V be two universes and let
A= {(x, ua(x),v4(x),04(x)|x € U} and B =
{0 us(),v5(¥),05(»)|y € V} be two SIF sets on U
and V, respectively. We define the Cartesian product of
these two SIF sets

e AXB ={((x,¥), taxp(x,¥),

Yaxe (%, ), 0axp(x,¥))|x €U,y €V}

where  paxp(x,y) = a(up (y), Yaxg(x,y) =
Ya@)ye (), Oaxp(x,y) = 0,(x) Op(Y)VX EU,y EV.

e AQB= {((X'J’)'#A®B(X,}’),

VA®B(x'y)' 9A®B(X.J/))|x € U'y € V}

where MA®B(X' y)=min{u,(x), ug ()}, VA®B(X' y) =
max{y,(x),ys(y)} .
Oagp(x) = min{6,(x),0;(Y)}Vx €U,y €V.

e AX B = {((x,y), ttas (x, ¥),
Yame (%, Y), Oagp(x,¥))|x € U,y €V}
where pawp (X, ¥)= max{p, (x), ug(¥)}, Vagp(x,y) =

min{y,(x),ys()} :
Oaxap (x) = max{f,(x), 0s()}Vx €U,y EV.

These definitions are valid, i.e, AX B, A® B, and
A X B are SIF sets on U x V. Indeed,

For AXB 0 < paxp(x,y) + Vaxp(x,y) =
Pa@up(y) + va(X)yp(y) S pa(x) +ya(x) <1, Vx €

UyeV and 0<60,50xy)=0,x)00)<1 |,
VxeU,yeV.
+For AQ®B If vxeUy€eV, yugexy) =

max{y,(x),yg(y) } = vp(y) then 0 < uyep(x,y) +
]/A®B(x' )’) =

min{u, (x), up (¥} + max{y,(x), yp ()} < up () +
vs()) <1,Vx€eU,y€eV.

Obviously, 0 < Osgp(x) = min{0,(x),0:(y)} <
1vxeUy€eV.
+ Similarity, AXI BisaSIFseton U x V.
Example 1. Given A= (0'8'3'1‘0'7) (0'7'32’0'6) +
1 2
(0.5,0.4,0.9) and B = (0.5,0.3,0.2) + (0.6,0.1,0.8) + (0.7,0.2,0.7) are
Uusz Uuq Uz Uz

support-intuitionistic fuzzy set on the universe U =
{uy, uy, us}. Then

_(050302)  (060206) (050407)

ANB
U U; Uz
0.8,0.1,0.7 0.7,0.1,0.8 0.7,0.2,0.9
dup ), (¢ ), (¢ )
Uy U, Us
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0.1,0.8,0.3 0.2,0.7,0.4 0.4,0.5,0.9
¢ ), (¢ ), ¢ )

~

Uy U Us
0.5,0.3,0.2 0.6,0.1,0.7 0.7,0.2,0.7
aop ¢ ), (€ ) )
(uy,uq) (uy,uz) (uy,us)
, (050306) | (060206) | (0.70206)  (050.407)
(uz,uq) (uz,uz) (uz,u3) (us,uq)

(0.5,04,0.8)  (0.5,0.4,0.7)
}

(uz,uz) (uz,u3z)

Now, we consider some properties of the defined
operators on SIFS( U).
Proposition 1. For all 4, B, C € SIFS(U), then
(a) If A< B and BS Cthen A c C,
(b) ~(~4) = 4,
(c) Operators N and U are commutative, associative,

and distributive,

(d) Operators N, ~ and U satisfy the law of De Morgan.
Proof.

(@), (b) is obviously.

(c) the properties of commutative, associative is easy
to verify. We consider the property of distributive:

AUBNC)=(AUB)N(AUCC) @)
and
ANBUO=UANBUMANC) 2

Indeed, for each x € U:

+ :uAU(BnC)(x) = max{p, (x), upnc(x)} =
max{t, (x), min{ pp (x), pc ()3} =
min{max{u, (x), ug (x)},
max{gi, (x), uc ()3} = min{u 5 (x), payc () 3=
/J(AuB)n(Au)(x)-

+Yaune) (X) = min{y, (x), ypnc(x)} =
min{y, (x), max{ yz(x),yc(x)}} =
max{min{y,(x),yz(x)},
min{y, (x), y¢(x)}} = max{yaup (x), Yauc (x)}=
Y (auB)n(av) ().

+ 9Au(Bnc) (x) = max{f,(x), Opnc(x)} =
max{6f,(x), min{ 05 (x), 6c(x)}} =
min{max{6,(x), 05(x)},
max{6,(x), 6¢(x)}} = min{6,yp (%), Oauc(x)}=
G(AUB)n(AU) ().

Hence AU(BNC)=(AUB)N (AUC) (1)

Similarity, we obtain

AN(BUC)=ANB)Uu(AnC) 2

(d) De Morgan’s laws ~(A U B) = (~A) n (~B) (3)
and ~(ANnB) =(~A)U (~B)(4) . Indeed, for each
x e U.

H~auB) (x) = Yaup(x) = min{y,(x),y5(x)}

= min{u_,(x), uop (X)}=1(~ayn(~5) (X).

Y~auB) (x) = paup(x) = max{u, (x), ug(x)} =
max{y.4(x),v-p (x)}=V(~A)n(~B) ().

9~(AUB)(X) =1—6,55(x) =1 —max{0,(x),05(x)}
=min{l — 6,(x),1 — 0g(x)} =
min{6_4(x), 6.5 ()} = 0~ yn(~p) (X)-

Hence ~(AU B) = (~A) n (~B) (3).
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Similarity, we obtain ~(A N B) = (~4A) U (~B)(4). 0
Proposition 2. For every three universes X, Y, Z and four
SIFsetsA,Bon X, ConY,DonZ, we have
@AXC=CxA
(b) (AxC)XxD=AX(CxD)

() (AUB)XC=(AXC)U(BxC0C)
(d)ANB)XC=(AxXC)N(BxC)
Proof.

(@), (b) is obviously.

(c) We have uupyxc(x, ) = ttavs (uc(y) =
max{p, (x) , ug () 3uc ()= maxfu, (x)pc (v),

s (e )}=max{iave (%, ¥), tpuc (%, ¥} =
Haxcyuexe) (X ),

Yauryxe (6 Y) = Yaus (e (y) = min{y,(x),

Y8 (X)}re ()= min{y, ()vc(v), vp()yc ()} =
MiN{Yauc (%, ¥), Yeuc (%, Y} = Yaxcyuexe) (6 ¥),

Oaupyxc(x, y) = Oaup(0)0c(y) =
max(,(x) , 05 ()}0c ()= Max{0, ()0 (),

05 (x)0c(¥)}=max{0,uc(x,¥), Opuc(x, ¥)} =
Oaxcyuexc) (%, ¥)-

It means (AUB)XC=AXC)U(BXxC)
Similarity, ANB)XC=(AXC)Nn(BxC).O
Proposition 3. For every three universes X, Y, Z and four
SIFsetsA,Bon X, ConY,DonZ, we have
@ARC=CRA
) ARC)®D=A4® (C QD)
©)AUB)®C=ARC)UBRC)

d ANB)®C=(A®C)N(BRC)
Proof.

(@), (b) is obviously.

(c) We have uupygc(x, y) = min{uagp(x), uc ()} =
min {max{u, (), 15 (0)}, e ()} =
max{min{, (x), uc(y)}, min{ua (x), uc ()3} =
maX{HA@C(x: J’)vll3®c(x' Y)} = HA®cu3®c(x: y)

Yausyec (6 y) = max{yayp(x), yc(y)} = max
{min{y,(x), 5 ()}, vc (¥)} = min{max{y,, (x), yc ()},
max{y4 (x), e ()3} = min{yagc (X, ¥), Ypec (%, 1)} =
VA®CUB®C(x' y)

0 aumy@c(®,y) = min{f,,p(x), 0c(y)} = min
{max{0,(x), 05(x)}, 6:(y)} = max{min{6,(x), 8, (»)},
min{6, (x), 0c ()3} = max{Bage (%, ), Opec (6, 1)} =
9A®CUB®C(X' y).

Hence (AUB)®C=(AQRC)UBR0)
Similarity, ANB)®C=(AQC)N(BRC().o

In the same as Proposition 3, we get

Proposition 4. For every three universes X,Y, Z and
four SIF sets A,Bon X, C onY, D on Z, we have
@AXIC=CXA
(b) AKRC)X D =AK (CX D)
€ ARBXC=MAXCOUBKC
d@A@NB)RC=(ARONBKXOCO)

IV. DISTANCE BETWEEN SUPPORT-INTUITIONISTIC
Fuzzy SETS

Distance between fuzzy sets and distance between
intuitionistic fuzzy set were defined in fuzzy literature

1.J. Intelligent Systems and Applications, 2015, 04, 11-16
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and have been applied in various problems [4][9]. In this
section some extensions of distance between support-
intuitionistic fuzzy set in the sense of Szmidt and
Kacprzyk [6] are presented.

Definition 5. Let U = {uy, u,, ..., u, } be the universe set.

A = {(x, pa(x),v4(x), 04(x)) |x € U} and B =
{(x, ug(x),ys(x),05(x))|x € U} be two SIF sets on U,
then distances for A and B are:

e The Hamming distance dg,; (4, B)

dsi(4,B) = ) (lua(u) = s Q)| + 174 () = 5 @)

i=1
+ 164 (u;) — 05 (uy)))
e The Euclidean distance e, (4, B)
n

51 (4,B) = O (a(u) = s ()
i=1

+ |ya(w;) — v )|? .
+ 164wy — 05 (u)|?))2

Example 2. Given A= (0'8‘31'0'7) (0'7‘32’0'6) +
(0.5,0.4,0.9) and B = (0.5,0.3,0.2) n (0.6,0.1,8.8) n (0.7,0.2,(2).7) are

us 1 uz us
support-intuitionistic fuzzy set on the universe U =
{ul, U,, u3}. ThendSI(A, B) = 2, eSI(A, B) = V0.56.

V. SUPPORT-INTUITIONISTIC FUZzY RELATION

A. Support —intuitionistic fuzzy relation

Fuzzy relations are one of most important notions of
fuzzy set theory and fuzzy systems theory. The Zadeh’
composition rule of inference [9] is a well-known method
in approximation theory and inference methods in fuzzy
control theory. Intuitionistic fuzzy relations were also
received many results by researches [4],[5] and [8]. In the
same as the construction of fuzzy relations in fuzzy set
theory, support-intuitionistic fuzzy relationships building
on support-intuitionistic fuzzy set theory, as an extension
of fuzzy relation and intuitionistic fuzzy relation, has
important implications for both theory and applications.
In this section, we shall present some preliminary results
on support-intuitionistic fuzzy relations.

Let X,Y, and Z be crisp non-empty sets.

Definition 5.[4]. An intuitionistic fuzzy relation R from U
to V is an intuitionistic fuzzy subset of U X V, i.e, is an
expression given by

R = {((x,Y):MR(X'}’)'VR(X:Y))KX:Y) e UX V}:

where pg,yg:U XV — [0,1] such that pgp(x,y) +
yr(x,y) < 1,forall (x,y) eU x V.

The most important properties of intuitionistic fuzzy
relations were studied in [4],[5].

Now, we define a support-intuitionistic fuzzy relation
as an extension of intuitionistic fuzzy relation.
Definition 6. A support-intuitionistic fuzzy relation R
from U to V is a support-intuitionistic fuzzy subset of
U x V,i.e, is an expression given by
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R ={((x,¥), ur(x, ), vr(x,¥), 0 (x, y))|(x,y) €
UxV},

where pg,yg:U XV - [0,1] such that ug(x,y) +
yr(x,y) <1land 6z:U xV - [0,1] for all (x,y) € U x
V.

We denote SIFR(U x V) to be the family of support-
intuitionistic fuzzy relation R from U to V

As same as representation of fuzzy relation [6], we can
represent the support-intuitionistic fuzzy relations by
using the graphs, relational tables, matrices.

We denote SIFR(U x V) to be the set of all the
support-intuitionistic fuzzy relationon U X V.

Definition 7. Given R € SIFR(U x V). We define the
inverse relation R~ from V to U as follows:

R_l = {((x: y), .u'R_l (yv X), YR_l(y' X), HR_l(y' X))l
(y,x) e VxU},

where pp-1(y,x) = pr(x,y), Yg-1(r,x) = vr(x,y)
and 0p-1(y,x) = 0z(x,y) forall (y,x) eV x U.

This definition is true, because pug-1(y,x)+
Yr1(7, %) = pur(x,y) + vr(x,y) <1V(y,x) € VX
Uand pug-1, yg-1,0p-1: VXU = [0,1].

Moreover, it is easy to verify the true of the following
concepts:

Definition 8. Let R and P be two support-intuitionistic
fuzzy relations between U and V, for every (x,y) € U X
V we can define:

1r(x,y) < pp(x,y)
R<Piff Syr(x,y) 2 vp(x,y)

gR(xry) < GP(xry)
e RVP= {((x! y)! .uRVP(xr y)' YRVP(xr J’).

Orvp (x, ¥))|(x,y) € U XV}, where

trve (x,¥) = max{ug (x, ), up(x,¥)},
Yrve (X, y) = min{ygr(x, ), vr(x, ¥)},
Orvp (%, ) = max{Og(x,y), O (x,y)},
* RAP ={((x,¥), rar (%, ¥), Yrar (X, ¥),
Orap (X, y)|(x,v) € U x V}, where
trap (%, y) = min{ug (x,y), pp(x,¥)3,
Yrar (%, ¥) = max{yg (x,),vp(x, )},
Orap(x,¥) = min{br(x,y),0p(x, )},
* ~R={((x,y), 1ur(x,¥),v-r(x, ),
0.r(x,y)|(x,y) € U xV}, where
t-r(0,y) = vr(x,¥), V- (x,¥) = pg(x,y)
and 6_p(x,y) =1 —0x(x,y)

Proposition 5. Let R, P,Q € SIFR(U x V). Then
@ (R =R

(MR<P= R'<p?

() (RAP)'=R1aPtand

(RvP)l=Rtyp?
(dRAPVQ)=((RAP)V(RAQ)and

1.J. Intelligent Systems and Applications, 2015, 04, 11-16
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RV((PAQ)=(RVP)A(RVQ)
() RAP<R, RAPZLP
(H fR=PandR=QthenR=PVQ

@ IfR<PandR<QthenR <PAQ.
Proof.

(@),(b), (c), (e), (f), (g) are obviously.

(d) Expression RA(PVQ)=(RAP)V(RAQ) is
true, because we have

+ Urncpvo) (4, Y) = min{#R (x,¥), tpyo (x, }’)} =
= min{u (x, y), max{up (x, ), g (x, ) }} = max
{min{ug Cx, ¥), up(x, )}, minfug (x, ¥), 1o (x,y)}=
maX{HR/\P (x, ), HRrAQ (x, Y)}

= U(RAP)V(RAQ) (x,y)

+ Yraeve) 6 ¥) = max{yz (%, ), ¥ (pvo) (X, )} =
= max{yg(x, y), min{y,(x,¥),vo(x,¥)} = min
{max{yr (x,¥), vp (x, ¥)}.max{yr (x,¥), o (x, ) }}=
:min{VR/\P ), YRrAQ (x, J’)}

= y(RAP)V(RAQ)(x: y)

+ 9RA(PVQ) (xy) = min{gR(x: y), QPVQ (x, )’)} =
min{@R (x,y), max{HP (x, ), 0, (x, y)}} = max
{min{6 (x,y), 6, (x, )}, min{6z (x, ), ¢ (x, y) }=
max{eRAP x¥), 9RAQ (x, }’)}

= O(rAP)V(RAQ) (x,y)

Similarity, the expression RV(PAQ)=(RVP)A
(RV Q) istrue.

B. Composition of support-intuitionistic fuzzy relations
Definition 9. Let P € SIFR(U x V) and Q € SIFR(V X
W). Then, the max-min composition of the support-
intuitionistic fuzzy relation P with the support-
intuitionistic fuzzy relation Q is a fuzzy relation P o Q on
U x W which as define by:

Upoo (%, 2) = maxyey {minf{up (x,y), 1o (v, 2) }}
Vroo (%, 2) = minyey{max{yp(x,),v,(y, 2)}}
Opoq(x,2) = maxyey (min{6p (x, ), 6o (v, 2)}}

Example 3. Let P € SIFR(U xV) and Q € SIFR(V %
W) be two support-intuitionistic fuzzy relation from
U={x1,x2}to V = {y1,y2,y3} and fromV to W =
{z1, z2}, respectively

P yl y2 y3
x1 | 0.5,0,2,0.7 0.7,0.2,0.5 0.8,0.1,0.9
x2 | 0.6,0.4,0.8 0.7,0.1,0.4 0.7,0.2,0.8
and
Q z1 z2
yl 0.8,0.1,0.7 0.6,0.2,0.7
y2 0.1,0.6,0.9 0.8,0.1,0.8
y3 0.4,0.5,0.8 0.7,0.2,0.9
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The support-intuitionistic fuzzy relations P o Q is

PoQ z1 z2
x1 0.5,0.2,0.8 0.7,0.2,0.9
X2 0.5,0.4,0.8 0.7,0.1,0.8

Proposition 6. The fuzzy relation PoQ on U X W in
Definition 9 is the support-intuitionistic fuzzy relation
fromU toW.
Proof.

Indeed, it always exists an element y; € Y such that

J25:2%) (x,2) = maxyev{min{,up (x,¥), Ho o, Z)}}
= min{up (x, y1), uo (1, 2)}
and max{y, (x, ¥1), o (1, 2)}=¥o (31, 2). Then
0 < Upog(x,2) + Vpog(x,2) <
min{ﬂp(x; Y1) to(V1, Z)} + maX{YP(x: Y1), Yo, Z)}

Suo1,2) +vo(v1,2z) <1, because Q € SIFR(V X
W) . Moreover, P € SIFR(U X V) and Q € SIFR(V X

w) then
0 < Opog(x,2) = maxyev{min{ﬁp(x, ¥), 00y, z)}} <1.
O

Proposition 7. Let U,V, W be the universe sets. P, Q are
SIFRs on U x V,V x W, respectively. Then (P o Q)~! =
Q—l ° P—l

Proof. We have

*+ Uepo 0-1(z,%) = upg(x,2)

= max, {min[up (x, ), 1o (v, 2)]}
= maxy{min[uQ—1 (z,y), up-1(y, x)]}

= Hg-10p-1(2, %)

+ Similarity, y(p, ¢)-1(z,x) = y4-1.p-1(2,x) and
0 (po)-1(2,x) = 0p-1.p-1(z,x)0

A generalized concept of composition of two support-
intuitionistic fuzzy relations will be represent as follows:
Definition 10. Let P € SIFR(U x V) and Q € SIFR(V X
W) Let a =V, =ATt—norm,St— conorm be t-
norm an t-conorm, dual two-two on [0,1]. Then, the
generalized composition of the support-intuitionistic
fuzzy relation P with the support-intuitionistic fuzzy
relation Q is a fuzzy relation P og Q on U X W which as
define by:

Hpog 0 (%, 2) = Vyey {T{p(x, ), 1o (v, 2) 1}
Yposro (¥, 2) = Ayer SIACRIRACAIN:
BP"S,TQ (x, Z) = VyEV {T{GP (x, }’); GQ (y, Z)}}

Here, we note that 0 < T{up(x,¥),puo(v,2)}+
S{/,tp(x,y),uQ(y,Z)} <1,vxeUyeV,zeT. So, this
concepts is well.

C.Reflexive, symmetric, transitive SIFRs

In this section, we consider the properties of support-
intuitionistic fuzzy relations on a set, such as reflexive,
symmetric, transitive properties.
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When U=V then R€eSIFR(UxU) is called a
support-intuitionistic fuzzy relations on a set U and
denoted R € SIFR(U).

Definition 11. (i) The support-intuitionistic fuzzy
relations R € SIFR(U) is called reflexive iff pug(x,x) =
Or(x,x) =1 and yg(x,x) =0, forall x € U.

(if) The support-intuitionistic fuzzy relations R €
SIFR(U) is called anti-reflexive iff pg(x,x) =
Or(x,x) = 0and yr(x,x) =1, forall x € U.

It is easy to verify two following results.

Proposition 8. If the support-intuitionistic fuzzy relations
R, P € SIFR(U) is reflexive, then

(@ RAP,RV P isalso.

(b) ~ R is anti-reflexive.

Proposition 9. If the support-intuitionistic fuzzy relations
R, P € SIFR(U) is anti-reflexive, then

(@ RAP,RV P isalso.

(b) ~ R is reflexive.

Definition 12. The support-intuitionistic fuzzy relations
R € SIFR(U) is called symmetric iff uz(x,y) = ugz(y, x),
Yr(x,y) =vr(y,x) and Og(x,y) = Og(y,x) for all
x,y €U.

Proposition 10. If the support-intuitionistic fuzzy
relations R,P € SIFR(U) is symmetric, then RAP ,
RV P,~ R is also.

Definition 13. The support-intuitionistic fuzzy relations
R € SIFR(U) is called max-min transitive iff Ro R < R.

D.Similarity support-intuitionistic fuzzy relations

Definition 14. The support-intuitionistic fuzzy relations
R € SIFR(U) is called similarity if it is reflexive,
symmetric and (max-min) transitive.

Example 4. Given U = {ul,u2}. LetR € SIFR(U x U)
be a support-intuitionistic fuzzy relation defined as
follows.

R ul u2
ul (1,0,1) (0,1,0)
u2 (0,1,0) (1,0,1)

It is easy to verify R satisfy properties: reflexive,
symmetric, (max-min) transitive. Then R is a similarity
support-intuitionistic fuzzy relation.

VI. CONCLUSION

In this paper, the new notion of support-intuitionistic
fuzzy set was introduced, in section 2. Some properties of
SIF sets were appeared in section 3. In section 4, we give
some distances between two SIF sets. Finally, we
construct the notions of support-intuitionistic fuzzy
relation and investigate initially properties as reflexive,
symmetric, transitive of its. In the future, we shall deal
with support-intuitionistic fuzzy logic operators and give
some applications in decision making problems.
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