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CHAPTER - V 

CIRCULANT TRAPEZOIDAL FUZZY NUMBER MATRICES 

Definition : 5.1 

A c i rculant trapezoidal fuzzy number matrix is defined as follows 

<a-| ,a^,a^ ,a^ > < a 2 , a 2 , a 2 , a 2 > 

< a ' a" a'" a'^ > < a ' a" a'" a'^ > 

< a ' a" a'" a'^ > 

< a ' a" a'" a'^ > 

< a.|, a^, a^ , a-| > 

Theorem : 5.2 

Adj A is also circulant.for a circulant trapezoidal fuzzy number matrix A. 

Proof 

Let adj A = B 

If ^ e n j iff k e f e n ^ e j V i, j , k e { 1 , 2 n} 

nk©j = k© nj where k 0 nj = { k © 1, k © 2 k © n / k © j} 

Define (j) : Snjni - > Sn(k e \) n(k e i) defined hy ^ (n) = k © n = a is an 

isomorphism. 

J(k© i) (k©j) V 
n(k®j)n(kei) 

A 

kef en 
" (ke f )a {k©0 

V 
71 6 S njni 

A a•^ n{C) 

= b y 

Thus B = adj A is circulant. 

Theorem : 5.3 

A circulant trapezoidal fuzzy number matrix A is symmetric iff 

A i j = Ai(,_i^2) for every i e { 1 , 2, n}. 
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Proof 

Let the circulant trapezoidal fuzzy matrix A be symmetr ic then 

= A(ig5k){ i©k)for every i, k e { 1 , 2, n} 

take k = n - 1 

A i i - n- i ) 

~ A n ( 1 + n- i ) 

~ ^^n + 2-\) 

Conversely let = A i ( n - i + 2)fo' 'every i e { 1 , 2, n}. 

A i i = A(iek)( i®k)forevery i, k G { 1 , 2, n}. 

take k = n - i 

A i l ~ A ( | @ n - i ) ( l © n - i ) 

~ A i (n - i+2) 

= A , 

.-. A is 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|j^*< cy for every 

i, j e { 1 , 2, n}. 

n 
c|j^^ = V (Cik A Ckj) > Cii A cy = Cij V i, j e { 1 , 2 n} 

where v, A are fuzzy union and intersection respectively. 
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Hence c[j^' = Cy and 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^f > ai i for every i e { 1 , 2, n}, a^^ is the largest element in A. 

' k c T ( k ) | A | = V 
a € b „ 

n 
A Bi 

k=1 

n 
= , i (k) 

for some TT e Sn = ai„(i) A a2K(2) A A an7i(n), n{^)= ^, A is circulant, we get 

~ ^2{C®^) ~ ^ 3 ( ( ® 2 ) ~ ~ 3 n ( f © n - 1 ) 

= ai 

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 

k=1 

> ay I Aji I 

= I Aji I 

dy = Z |Ak i |ak j 
k=1 

^ I Aji I ajj 

= I Aji I 

Thus Cij = dij 

.-. A(adj A) = (adj A) A. 

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. 


