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CHAPTER -V
CIRCULANT TRAPEZOIDAL FUZZY NUMBER MATRICES

Definition : 5.1

A circulant trapezoidal fuzzy number matrix is defined as follows

S A, Al 5 SR AL E AL B perisrmins <al ah al a >
<L aat,a’ > <a,a,a8l,8" > s e T LT LW LW L g
cas dh o) e g gt al.als e <al,al,all.al >

Theorem : 5.2
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Adj A is also circulant,for a circulant trapezoidal fuzzy number matrix A.

Proof

LetadjA=B

If ten; iffk® (engg; Vi j, ke{1,2 .., n}

Nkej =k®@njwherek®nj={k@1,k®2,....,.k®&n/k®j}

Define ¢ : Spjni & Snx e j) nk @ ) defined by ¢ (1) = k@ n =0 is an
isomorphism.

b i i = Vv A a -

koi) k®j) S LWenk@j k@) (k@[)}

]

ne\S/njni {(e/\n a1 Tt(@):l
bij
Thus B = adj A is circulant.

Theorem : 5.3

A circulant trapezoidal fuzzy number matrix A is symmetric

A= Aqniz) foreveryie{1,2, ..., n}

iff
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Proof

" Let the circulant trapezoidal fuzzy matrix A be symmetric then
Ai = Ageniok

= Ay

= K(i@km@k)for everyi,ke{1,2,...,n}

takek = n-—i
’Kﬂ = Z‘(i@n-i)m@n-i)
= Kn(ﬂn—i)
= '&1(n+24)

Conversely let Z\ﬁ = Kun_”z)for everyi e {1, 2, ..., n}.

~

Ay = Z\(i@km@k)for everyi, ke {1,2, ..., n}

takek=n-—i
'X‘n = 'Z‘(ien-i)m@n—i)
= 'Z‘n(n—i+1)
'Z‘un-nz)
= ;‘ﬁ

- Ais symmetric.

Theorem : 5.4

A adj A is idempotent for a circulant trapezoidal fuzzy number matrix A.

Proof

Let C = A adj A, since C is transitive then c{?< c; for every
ije{1,2 ... n}
n
¢l = k\f1 (Cik A ij) 2 CjiACj=Cj V hbjef{1,2,...,n}

where v, A are fuzzy union and intersection respectively.
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Hence c{?’ = cjand C = A adj A is idempotent [C is weakly reflexive].

Theorem : 5.5

The determinant | A | of a circulant fuzzy matrix A is the largest element
in A.

Proof

Let a,, > asiforeveryie {1, 2, ..., n}, a;, is the largest element in A.

n
Al= v |ra
[ Al [H kc(k)}

cES,
n

A a
2 Aken()

for some . € S, = Q1) A Q22 A ... A ann), ©(1) =1, Alis circulant, we get

Ay = aAyer) = Azpez T e An(ron-1)
= a
Hence proved.

Theorem : 5.6
For a circulant trapezoidal fuzzy number matrix A(adj A) = (adj A) A.
Proof

Let C = A(adj A), D = (adj A) A.
n
Y ag Akl
k=1
ai | Aji |
| Aii |
n
> 1A | Ay
k=1

| Aji | &

| Aji |

Thus c¢jj = dj;

- A(adjA) = (adjA) A.
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Remark : 5.7

For a square fuzzy matrix adj A = A(adj A) = (adj A) A but for a circulant
trapezoidal fuzzy number matrices A(adj A) = (adj A) A.



