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: ABSTRACT
In this paper we studied the invariant subspace of
fuzzy vector space Vn, and we gave its decition theorem.
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FOREWORD

The transformation is important concépt in mathematics.
In the document (1),it was led into fuzzy mathematics: We

gave a fuzzy matrix R = (r-ij)nxm and a fuzzy vector A =
( 24 ees an). B = A*R is called the fuzzy transformation.

R is called a fuzzy transformation matrix or is abbreviated
fuzzy transformation or transformation.

In this paper we preliminarily discussed the transfor-
mation space of fuzzy vector space V_, the invariant sub-
space of fuzzy vector space Vn and gave its dicition the-

orig.this paper we used the symbols and definitions in the
documents (2,3]) . :
1 LINEAR TRANSFORMATION OF FUZZY VECTOR SPACE V,
Theorem 1.1 Let A,B€V_, R€M . . Then
(1g (AUB)oR = (A°R)\U (BeR);
(2 (kA)oR = k(AeR), k€(0,1) .

Therefore the arbitrary fuzzy transformation is a lin-
ear .
Theorem 1.2 Let A1, ceey IH:GVh are the vector set of a
linear dependence, and Re“r1xﬁ1is a fuzzy transformation
of Vn. Then A1°R, eve 9 A{:R are also a linear dependence.
Theorem 1.3 Let Aq, cee ,fﬂ:&Vh are the set of a linear
independence, and R&jjﬁ1xrlis a invertible. Then A °R,
«es s A®R are a liearly independent.(The definition of

a invertible fuzzy matrix see (3] ).



Theorem 1.4 Let W is a subspace of V , and REMn,‘ o is a

fuzzv transformation of W. Then W R is a subspace of W,
Where WeR = § Bl VA&W) A°R = B} . WOR is called a trans-
formation of W. ' '

Theorem 1.5 Let A,y «oo » A €V, and REM . -+ If ApR,
cee 3 At"R are a linearly independent, then A1, cee 3 At
are also linearly independent.

2> THE INVARIANT SUBSPACE OF FUZZY VECTOR SPACE V n

Definition 2.1 Let W is a subspace of V , and RGMnx'n

ig a transformation of W. If WeR & W, then W are called a
invariant subspace of R.

Example 2.1 For arbitrary ReMnxn' Then

(1) {8} is a invariant subspace of R, where 8 is the
fuzzy zero vector in Vn.

(2) v, is a invariant subspace of R.
Theorem 2.1 Let both w1 and w2 are subspace-of Vn’ and
Re“nxn' If both W, and W, are the invariant subspace

of R, then
(1) w-1U W, is a invariant subspace of R;

(2) w,NW, is a invariant subspace of R.
Theorem 2.2 Let Re€M is a transformation of V .

We define that
w(S) 2 {ala=(a, ... a)s Va, <3 , 5€cCo,1}.

Then W(¥ ) is a invariant subspace of R.
Theorem 2.3 Let a subspace W of Vn is a invariant sub-

nxn

space of both transformation REM _ end T(.Mnxn. Then

(1% W is a invariant subspace of RUT;
(2) WeR is a invariant subspace of R;
(%) WeR is a invariant subspace of T;

(L) W is a invariant subspace of K, where m is an arb-
itrary positive integer;

(5) W is a invariant subspace of K R, where =&0C0,1] ;

(6) Let £(R) = 8o & R", where &€ T 0,13, (i=0,1, ...,
m), RO = I,eThen W is a invariant subspace of f(R).
‘Theorem 2.4 Let a finitely generated subspace W of v, is a
subspace of R, R 1s a invertible, and A4, <. » A, are a

basis of W. Then
(1) ARy eee s A°R are a basis of W;

(2) W is a invariant subspace of R,
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Theorem 2.5 (The decition theorem of the invariant sub-
space of fuzzy vector space Vn) Let W = L(A,',...,At), VA

€ v, Then W is a invariant subspace of R if and only if

A,].R’ oo y At’Re w.

Theorem 2.6[10 Let R = ( is a transformation of

1"ij) nxn
n,

I‘O= A ( Y I‘iJ), W.= { AlAs(# ooo}‘)—, )(‘I‘O} .
Then W is invariant subspace of R.
Theorem 2.7 Let W is a finitely generated subspace of V ,
and R = al_, a€.[0,1) . Then WeR is a invariant subspace

of R.

Theorem 2.8 Let W is a finitely generated subspace of Vn,

and R = (rij)nxno If Ai = (ai1 o e e am), (i=1, soe ’t)

are a basis of W, and evrey element of R satisfies
rij;T% {aij }, 1$1i,5€n.

Then W is a invariant subspace of R.
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