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ABSTRACT

In this paper we introduced the concept of i
normal polynomial matrices and study some of |
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I.INTRODUCTION

0= ay, +
Cor simplicity, we write A as A = [a;; ], where a;; =

W, iz ), b =(by,, by, ) of amatrix A€ F™*"(set of all

as A° =(An—j+1,n—i+1 rix I, € F™" is the identity matrix of order n, whose diagonal entries
are all either (1,0) or#0, 1) and all other elements are (0, 0). An intutionistic fuzzy polynomial
matrix is a matrix whose elements are polynomials. For example,

A(x)=[(0'2’0'4)l+ (0.3,0.1) (0.5,04)1+ (0.3,0.2)
(03,04)1+ (0.2,03) (0.2,0.8)1+ (0.5,0.2)
isa 2 X 2 intutionistic fuzzy polynomial matrix.

1. INTUITIONISTIC FUZZY S-NORMAL MATRICES

In this section, we give the definition of intuitionistic fuzzy s-normal and intuitionistic
fuzzy s-unitary matrices and discussed its algebraic properties.
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Definition:2.1
A matrix A € F™" is said to be s-normal if AAS = ASA.
Example:2.2

o A

0.2,0.3) (0.1,0.4)
(0,04) (0.2,0.2)]"
0.2,03) (0.1,0.4)

s _ [(
AA” = [(0,0.4) (0.2,0.2)

] = ASA then A is an intuitionistic fuzzy s-normal matrix.

Theorem:2.3
The following statements are equivalent:

(1) Ais an intuitionistic fuzzy s-normal matrix.
(ii) A% is an intuitionistic fuzzy s-normal matrix.
(iii) hA is an intuitionistic fuzzy s-normal matrix
Proof:

(i) & (ii):

A is an intuitionistic fuzzy s-normal

& (AAS

nistic fuzzy s-normal matrix.
i) <« (iii):
ic fuzzy s-no = A’A
@ hPAAS = h* ASA
(hA) (hA®= (hA)® (hA).
< hA is an intuitionistic fuzzy s-normal matrix.
Theorem:2.

If A, Bar itionistic fuzzy s-normal matrices and A B®>=B° A and B AS
= ASB, then A+B ntuitionistic fuzzy s-normal matrix.

Proof:
Since A and B are intuitionistic fuzzy s-normal matrices.
Wehave AA®°=A°A and BB° = B°®B.
(A +B) (A +B)° = AAS+ BB® + AB® + B A®
=ASA+B°B+B°A+A°B = (A+B)°(A+B).

Hence A + B is an intuitionistic fuzzy s-normal matrix.
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Theorem :2.5

If A , B are intuitionistic s-normal matrices and AB = BA, then AB is also an
intuitionistic fuzzy s-normal matrix.

Proof:
We have to prove [AB][AB]® = [AB]°[AB]
AB [AB]° = AB A°B® = AASBB® = AA’B°B = [BAJ’[AB]
= [AB]°[AB].

Hence AB is an intuitionistic fuzzy s-normal matrix.

Definition :2.6

A matrix A € F™" is said to be s-unitar
then the possibility of A is a kind of a permu

Theorem:2.7

The following staments are equivalent:

unitary matrix.
Proof:
A is intuitioni€tic fuzzy s- unitary then AAS=ASA=1,.
B is intuitionistic fuzzy s- unitary then BB®=B°B =1,,.
(AB) (AB)°*=ABB°A°=ABB°A° =AA°=1,.
(AB)*(AB) = BSASAB= B°ASAB=B°B=1,.

Hence (AB) (AB)® = (AB)°(AB) =1,,and AB is an intuitionistic fuzzy s-unitary matrix.
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Theorem:2.9

If A and B are intuitionistic fuzzy s-unitary matrices, then BA is an intuitionistic fuzzy
unitary matrix.

Proof:
Since A and B are intuitionistic fuzzy s- unitary matrix, then

AA’=AA=], and BB°= B°B=1I,.

From the above two equations, we have
AABB°= ASAB°B=I,
=> BB® = A°A =1,
=> BAA’B*=A°B°BA =1,
=> BA(B A)°=(BA)°BA =1,

In this section we have given the definiti
unitary polynomial matrices agnd some of its basic

al polynogMal matrix is a polynomial matrix whose
y s-normal matrices.

0 1) (0.1,04)A+ (0.2,0.2)
,03)  (0.2,0.2)A+ (0.1,0.2)
2,0.3) (0.1,0.4 )] [( 0.1,0.1) (0.2,0.2)
+
(0,04) (0.2,0.2) [(0.2,0.3) (0.1,0.2)
= AL+ Ay where Ag, A; are intuitionistic fuzzy s-normal matrices.

Theorem:3.3
The following statements are equivalent:
(1) A(M) is an intuitionistic fuzzy s-normal polynomial matrix.

(ii) A%(\) is an intuitionistic fuzzy s-normal polynomial matrix.

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com

(VAER) 2016, Vol. No. 12, Issue No. 11, September e-1SSN: 2231-5152, p-1SSN: 2454-1796

(iii) hA(X) is an intuitionistic fuzzy s-normal polynomial matrix, where h € F.

Proof:

The proof is similar lines to that of theorem 2.3.

Theorem:3.4

If A(A) , B(L) are intuitionistic fuzzy s-normal polynomia AV
B3(A) = B%X) A(A) and B(L) A3(L) = AS(L) B(}), then A intuitionistic fuzzy
s-normal polynomial matrix.

Proof:

The proof is similar lines to that of theore

Theorem :3.5

If A\, B()A) are intuitionistic fuzzy
B(M)A(L), then A(M)B(L) is also an intuitionistic fuz

Proof :

Let A(M)=Ap+ Ajh + .1
polynomial s-normaj, matrices, : , By, are intuitionistic fuzzy  s-normal
matrices. Also gi

BoA1+B1A; => AB; = BA; and ABo=BiA,

AgBrtA1Bat...+ALBg = BoAnt+B1AL1+.. . +BhAg
=>  AnBo = BoAn, A1Bn.1 = BiAn1 ..., AoBn = BrAg

Now we have to prove A(A)B(}) is an intuitionistic fuzzy s-normal.
AMBM) [AMBM)IP= AMB() ASWB(H) = AMWASM)BM)B ()
= AMWAS) BSMB(R) = [BWAMWITAR) BW] = [AQ) BWITAQL) B

Hence A(M) B(A) is also an intuitionistic fuzzy s-normal polynomial matrix.
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Definition :3.6

An intuitionistic fuzzy s-unitary polynomial matrix is a polynomial matrix whose
coefficient matrices are intuitionistic fuzzy s-unitary matrices.

Theorem:3.7
The following statements are equivalent

(i) A(})is an intuitionistic fuzzy s-unitary polynomial matrix.

(i) A3() is an intuitionistic fuzzy s- unitary polynomial matrix.

(iii) hA()) is an intuitionistic fuzzy s-unitary polynomial matri
Proof:

The proof is similar lines to that of theorem 2

Theorem:3.8

If A(A ) and B()L ) are intuitionistiC fu i i icg8, then A(M)B(A ) is
an intuitionistic fuzzy s-unitary polynomial matri

Proof:

The proof is similar lin

Theorem:3.9
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