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1. Introduction 2. Preliminaries and definitions

The concept of intuitionistic fuzzy matrices was introduced by We give here some definitions and notations which are applied
Pal et al. [1] as a generalization of the well known ordinary fuzzy in the paper. Note that an intuitionistic fuzzy matrix A of order
matricgs i.ntroduced by Thomasgr} [2.] which take its .ele'ments from m x n is defined as follows: A — [aij] where a;; = <a;j’ a;;.> and
the unit interval [0,1]. An intuitionistic fuzzy matrix is a pair of L o e , y
fuzzy matrices, namely, a membership and non-membership func- % 9ij € [0. 1] maintaining the condition 0 < aj; +aj; < 1.

tion which represent positive and negative aspects of the given in- Now, we define some operations on the intuitionistic fuzzy ma-
formation (see [3,4]). However, intuitionistic fuzzy matrices have trices.. For intuitionistic fuzzy matrices A = [a;], . B=[bj] ..
been proposed to represent finite intuitionistic fuzzy relations. This and C = [CU]nxm the following operations are defined [3,5-7].
concept is a generalization to that of the ordinary fuzzy relations

which also is a generalization to the crisp relations (or Boolean re- AAB= [a,-j A bij] = [(min(agj, b;]) max(ag, bg))]

lations). P DS
In this paper, we concentrate oure attention on one of the im- AVE= [aif v bij] = [(max(aij, bU) mm(aij, bif))]’
portant kind of intuitionstic fuzzy matrices called intuitionistic cir- AC = [( ¥ (af A C/_), I (af’ v c”-))],
cular fuzzy matrices. However, a characterization of intuitionistic —1v Tk Uik T T
circular fuzzy matrices is given and some important properties are A = [a?k)] ~[q ) {((k)) — Ak1a
established. ] g oo
The paper is organized in three sections. In Section 2, the def- I 20 <1,0> if i=j
initions and operations on intuitionistic fuzzy matrices are briefly T T <01 if i)
introduced. In Section 3, results concerning of intuitionistic circu- AT — [a‘-] (the transpose of A)
lar fuzzy matrices are proved using the operations and notations s ’
in the previous section. In Section 4, we exhibit the adjoint of an VA =AnAT

intuitionistic circular fuzzy matrix throughout its determinant and . . . .
. C e - A < B if and only if a;; < b; .That is if and only if a/; < b/, and
show that the adjoint of an intuitionistic circular fuzzy matrix is = y g = by y G =By

; : : a’. > b/, for all i, j.
also circular. However, the operations v and A play an important ij = Yij A .
role in our work. We may write 0 instead of < 0, 1 > and 1 instead of < 1, 0 > .

Definition 2.1. [1,3,8-11] . For an n x n intuitionistic fuzzy matrix
E-mail address: eg_emom@yahoo.com A we have:
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(a) A is symmetric if and only if AT = A, Also,

(b) A is idempotent if and only if A2 = A n—m _

(c) A is transitive if and only if A2 < A, hse = <,(Zl( sk /N ekt) kAl( sk v ekt)>

(d) A is circular if and only if (A2)T < A, LV o

= Ad va
(e) A is weakly reflexive if and only if a; > a; forall 1 < i, j < <k 1( s(krm) ("+m)t) ( s(k+m) ("”")t))

n,

(f) A is reflexive if and only if g; =1 forall 1 <i <n,

(g) A is similarity if and only if A is symmetric, transitive and
reflexive.

It is noted that (AT)2 = (A2)T for any n x n matrix. So, the in-
tuitionistic fuzzy matrix A is circular if and only if A2 < AT, i.e,
ainay; < a;; for every 1 < i, j, k < n. Moreover, if A is symmetric,
then A is transitive if and only if A is circular.

3. Results

Throughout the next two sections we deal only with n x n in-
tuitionistic fuzzy matrices. In this section, some properties of intu-
itionistic circular fuzzy matrices are examined by the definitions in
the above section. However, we begin with the following proposi-
tion.

Proposition 3.1. Let A be an n x n intuitionistic fuzzy matrix and let
A, denotes the m x m submatrix of A (where m < n) such that

[a A
[ 2]
Then A is circular if and only if A2 < AT, A)A; < AT, A3A; < AT,
A4A3 < Ag, A1A2 < Ag, A2A4 < Ag, A3A2 SAZ and Aﬁ < A;{

Proof. Suppose that A satisfies all the above conditions and con-
sider

2_pnp_|B1 B
Then

By = A2 v AA; <AT VAT = Al
Bz = A]Az \/A2A4 SAg \/AT =AT,
B3 = A3A] \/A4A3 SAE v AT =A£

and
By =A3A; vA2 <Al VAL = AL

Thus, we have A2 = B < AT and A is circular.

Conversely, suppose that A is circular. For 1 < s < m and m+
1<t<n, Let C=A;, D=A,,E=A;3 and F = A4. Then c¢ = ay for
every 1 <s, t <m, dst = gy for every 1 <s <mand 1<t
n—m, et =0,y foreveryl <s<n-mand1<t<mand fg
A(symy(r+m) fOr every 1<s<n-mand 1 <t <n-m.

A

1. T(t)1 show that A2 < AT and AyA; < AT, let G=A? and H = AyAs.
Then

( 1(C;k A C;«)’ kz\l( sk v C;gt)>

= \:/1 (a;k A aLt)’ kﬁl (ask v a;;t))
(I\n/ (ay A ajy). kil (af v ap)) = (ay . a
(ay,

ts) = Qs = Cts.

//(2)>

Thus, g < ¢ and therefore, A% < A‘l.

=( v (a5 A~ aye). A (asu vay)) (where u=k+m)
u=m+1 u=m+1

< (0, (@A ). A (@ v i) =

< (a, ag) = a5 = Cis.

(a/(Z) //(2)>

Thus, hs < ¢ and therefore, AjA; < AT.
2. To show that A4A; <A and A3A; <Al
A3A1. Then

n-m -
Qst = ( (fk A ekt) s ( &V e;!t))

_ n m , n-m //

= <k=1 (s+m)(k+m) Aeemye J» 2\ Gisem) erm) Y a(k+m)t )

n , , n
<u=\n?+l (a(s+m)u A aut)v u:{n\ﬂ (a(s+m)u v aut))

(where u =k +m)

let Q= A4A3 and L =

n n
= <u\=/l (a/(s+m)u A a;t)’ u/=\1 (a/(/erm)u v aut))
N> )
= (@ omye Usimye)
=< (a£<s+m)’ aél(s+m)> = e (semy = s

Thus, g < dis and therefore, A4A; < AT. Also,
m
(esk A C;ct)’ I/\ (6;& v C;gt))
! 4 4
(a(s+m)k A akt) (a(s+m)k v akt)>
( (s+m)k A akt) ( ;/s+m)k v a;gt)>

k=
/(2) //(2)
a(s+m)t’ (s+m)t) <at(s+m)’ at(s+m)> - at(s+m) dts~

—_

k

<:|I <3 <3

i.e,, I+ < dis and therefore, A3A; §A2.

3. To show that AjA; < AT and AyA4 <A, let R=AA; and Z=

AyA4. Then
st = ( ( sk N dkr) (C;; v l/</[)>
= (k\i} (ask A ak(t+m)) (ask v ak(t+m))>
< (k (5 ak<r+m>) (@5 v @imy))
= (ag((fim), :((r2+)m)> = <a(t+m)5’ a/(/f+m)s> = (t+mys = €ts-

Therefore, A;A, < Al. Also,

(dsk A k[) ( oV Ii/t))
— n— m
Vl( s(k+m) (k+m)(t+m)) ( s(km) ¥ a(k+m)(t+m))>

U= \:124—1 (a5“ A au(f+m)) U= Z\+1(a5u v au(t+m)))

(asu A au(t+m)) (asu v au(r+m)))

/(2) //(2) — —
Astvmy s(t+m)> = <a(t+m)s’ At rmys) = Aierm)s = Es.

IA

(
(
(
{Vv
(a

Hence, A,A4 < Al
4. To show that A3A; <Al and A2 <
Then

AL, let P =A3A; and W = AZ.

DPst = ( n\n/1+ ( sk /N dkt) n/n\1+] (eSk v kf))

k=
n

/ /
= (k:¥+1(a(5+"‘)" A ak(t+m))’

n n
= </<\:/1 (Tlssmpc A Them) i (@fesmye v Geemy))

/(2) a//(2) >
(s+m)(t+m)’> = (s+m)(t+m)

/! /"
k:ﬁﬂ(a(”"‘)k v ak(t+m))>

:(a
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