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Let £E be a fixed set. Following the notations in [1] an
IFS A in E is an ¢bject having the form:

A = {<x, uA(x). TA(X)> / XEE ],
where functions ,: E—[0, 11 and 7,: E—»[0, 1] define the
degree of membership and the degree of nonmembership of the
element x € E to the set A, which is a subset of E and for
every x € £ 0O ¢ uA(x) + TA(X) § 1,

An intuitionistic +fuzzy relation (IFR) is an intuitio-~
nistic- fuzzy set on a cartesian product of universes.

Let Ef, E2 and E3 be three universes. Let R and P be two
intuitionistic fuzzy binary relations on EiIxE2 and E2xE3
respecively. Simularly to the composition of fuzzy relations
introdused by Zadeh [2] the first and second composition
of the IFRS R and P will be noted with RoyP and RopP respecti-
vely and defined by:

RO4P = [<(x,2), max_(Min(Uo(X,¥),¥plyY.2)),
yEER P

min (max(7r.(X,¥),Y.(y,z))> / X € E1 & y € E2 & 2€ E3}
YEE2 R P .

ROEP = {<(x,2), min (maX(UR(X'Y)-HP(Y.Z)).
YEER2
max (min(TR(X.Y).TP(Y.Z))> / X € EYf & ¥y € E2 & z€ E3]}
YEE2
It can be easily checked that Ro,P and RopP are still IFRS.
Let ¢cR and ¢P be cylindrical extentions in E{XE2XE3 of
IFRs R and P respectively,
Theorem 1. (a) Ro4P

!
(CRNCP) £y yp3

_ 2
(b) RogP = (CRUCP) [, 3

Proof:
For (a):
from A

uR°1P(x.z) = ggéa(mvn(uR(x.V). uP(y.z)) =

= maXx (min(p __(x,¥,2), b _(xX,¥,2)) = ¥ (%x,2)

YEE2 cR cP (cRNCP)

E1XE3



and
TRO‘P(X'Z) - ?éga(max(TR(XIY)t TP(YvZ)) =
= min_ (max (v (X,¥.:2), 7 {(x,¥,2)) =7 ] (%X,2)
¢R cP )
YEER2 (CRnCP)E1xE3

{
E1XE3’
(b) is proved analogically.

follows RoyP = (cRNCP)

Let Rge and Pga be q-projections of IFRS R and P respecti-

Vely over EC. The IFR ¢cRNcP witll be called a connection of
IFRs R and P when Réa - Péa. The |IFS cRUCP will be called a
connection of IFRs R and P when Rga - Péa.
Theorem 2. If cRNcP is a connection of IFRS R and P:
) 1 i 1
(a) R = (¢RMcP)l . & P = (CRNCP)l, oo

(b) ¢(Ro4P)NCR i3 a connection of {FRS Ro4P and R
(¢) ¢(Ro4P)NCP is a connection of IFR8 RoyP and P
Proof:
For (a):
from

v 1 (x,¥) = max_(min(p o (x,v,2), ¥ p(X:¥:2))) =
(cRncP)E1xE3 Z€EE3 ¢ <

mln(UR(X.Y)- ggé3ucp(X'Y.Z)) = min(uR(X.Y), QSEBUP(Y-Z))

min(p,(x,y), max p,(X,¥)) = p,(x,Y)
R x€E1 R R
and

¥ L] (x,y) = min_(max(v R(xthZ)o ¥ P(xvY1Z))) =
(CRNCP) ., 3 Z€E3 ¢ ¢

= max(r.(%X,Y), min v __(X,y,Z)) = max(v,(x,Y), min_r,(y,z))
R Z€E3 CP R zeg3 P

= max(v_(x,y), min r_(X,¥)) = v,(X,¥)
R x€E1 R R

follows R = (cRﬂcP)é1an

1

Analogically P = (CRnCP)EBXE3'

For (b):
from

y (x) = max p (X,2) =
(Ro,P)é1 z€E3 RogP

= max (max (min (p_(X,¥Y), PV (Y,Z)))) =
Z€EE3 y€E? R P

= max (min (UR(X.Y)' max UP(Y.Z))) =
YEER2 ZEE3



2

= max (min (PR(X,Y)a T?E1HR(X’Y))) =

YEER2
= max pR(x.y) = P g (%)
yeEe R
Et
and
¥ {(X) = min_~¥ (x,Zz) =
tRO1P)é1 ze€E3 RoyP "™’
= mn (IT'Hn {max (YR(X’Y)’ TP(Y’Z)))) =
Z€EE3  ye€eER
= min (max (v_ (x,Y), m;n Y (y,2J))) =
yEE2 R zee3 P
= min (max (v_ (x,y), min v_(x,¥))) =
y€ER2 R x€eEt R
= min YR(x,y) =Y 4 {x)
YeEZ RE1
foliows (RosP)!. = R/
ey 7 gy

{c) is proved analogically.

Theorem 3. |f c¢cRUCP is a connection of IFRs R and P:
2 2

{a) R = (cRUcP)E1an & P = (CRUCP)E2xE3

(b} c(RopP)UcR is a connection of IFRs Ro,P and R.

(¢) c(RopP)UcCP is a connection of |FRs RopP and P.

Proof: Analogicaily to the theorem 2.

Let E be an universe and IFSs Ai Cc E for i = 1,...,n. Let
a;, and g; be such numbers that a; 2 0O & B; 2 O for i=1,...n
and E (xj+B;) = 1. The convex combination of IFSs A1, Ag,
4 A;1 will be defined by:
A = f<x, $=1ai.pAi(x), gz’B'-YAi(X)> / %X € E}
It can be easily checked that A is still an FS,
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