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HOW TwO MATRICES CAN BE COMPARED?
Lilija C. Atanassova

105 School, G. XKalchev 7, Sofia-1172, BULGARIA

It is well Known that two matrices with equal dimensions are
equal, 1if all their corresponding elements are equal (see, e.g.,
f11). A more complex guestion is the one of the relation "ineqgual"”.
For example, we can assert that A < B, if every A-element is less
or equal than its corresponding B-elements. Another way for compa-
rison of square matrices is based on comparison of their determi-
nants, using the relations: det(A) < det(B), det(A) 2 det(B), etc.
for the given matrices A and B. In this case the matrices must be
sguarwe, and conditionally, we can write that

A RB iff det{(A) R det(B),

where R € {¢<, ¢, =, 2, >}. In this case, while
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in the first case the opposite relation will be valid.

Below we introduce new interpretation of the relation u ("une-
qual"y), which is based on the concept intuitionistic fuzzy set
(see [R2}). Let the matrices A and B be given and let they have
equal dimensions, e.g., m x n for the natural numbers m and n. Let
a Dbe the number of all elements of A which are less thanr the cor-
responding elements of B and let 8 be the number of all elements
of A which are greater than the corresponding elements of B. The-
refore, we can juxtapose to A and B the couple <, B> and therefo-
re, we can define the intuitionistic fuzzy relation u by the intu-
itionistic fuzzy estimation finction V which will estimate the
truth-values of the relations between A and B 1in the following
form:
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<P, > = {—, —>.
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V(A u B)

Obviously, 0 ¢ p, 7 £ &§ and 0 < p + v ¢ 4 and therefore, this es-

timation is intuitionistic fuzzy one. Analogically,
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V(A 7u B} = <7, p>,
has also an intuitionistic fuzzy value.

This interpretation of the order relation can be transformed
for the index matrices [3] without changes, to0o.

We shall assert that the assertion A is an Intuitionistic Fuzzy
Tautology (IFT), if V(A) = <y, 7> and p 2 7v; and it is an Intuiti-
onistic fuzzy Save (ISy, if p » 1/2 (cf. [4}).

We shall note that for u the following properties are valid:

V(A u A) = <0, O>.
Therefore, u is a reflexive relation in the sense of the IFT and
it is a non-reflexive relation in the sense of the IS,
V(A u B) = V(B u 4A),
where 1<p, 9> = <gq, p> Ffor every p, g9 € [0, 1]} and p + g < 1§
Therefore, u is an asymmetiric relation.
If A, B and C are three (m x n)-matrices, then from
V(A u B) = <p, 7>
follows that
V(A + C) u (B + C)) = <p, 7r>;
and if o is a positive real number then
V(. A u a.B) = <p, 7>
and if « is a negative real number then

Via.A u ao.B) = <7, p>.
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