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RELATIONS BETWREN

BASTS OF A FINITE GENERATING N-ARY SUBSPAC®

Wang Hongxu
Dept. of Math. Benxi Tducation's College
Benxi. China

ABSTRACT

In this paper, we study relations betwesn bhases of
finite genera®ting n-ary subspace, prove that the K-R
staniard basis and Yang basis of a finite generating n-ary
subspace are the same, and also give a concrete method of
finding out the solution of its Aimension and basis.

I. FUNDAMSNTAL CONCWPTS

Let fuzzy matrices A=(a, .) B=(b, .) and ke (0,1).

ij ‘'mxn’ '1j 'mxn
The sum of the two fuzzy matrices, the scalar preduct of 2
number and a fuzzy matrix, and the relation "<" of two

fuzzy matrices are definited resmectively as follows:

A+B=(aij+bij)mxn==(max{aij,bij})mxn
kA==(kaij)mxn==(min{k,aij})mxn
< op ') . 4
A<B 1iff vi,j, aij‘ bij
r 5 Y n i 3 = . 1 =
The product of two fuzzy matrices (A (aiJ)mXS and B
(b, .) ) is definited as follows:
1] 8Xn i
A-Bz(cij)mxnzz(K=1 8ikbkj)mxn
Tnder the aidition and scalar product the set of

all n-ary fuzzy row (column) vectors forms a fuzzy semi-
. n
linear space, denoted by Vn(V ).

4 vector set {A1,...,At}§;Vn(Vn) is independent if and

only if there is not A € {A1,...,At} such that Yt is repre-

sented as a linear combination of elements of {Byveeeshy g
o

A el
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Ai+1""’At}’ If there is some A€ {A1,...,At} such that it

is a linear combination of elements of {A1"“'Ai—1’Ai+1”’

-sh )y the set {A1,...,At} is said to be dependent.
Let {Ays.eesAi} €SSV (V). If {A;,...,A,} are independent

and YA€ S can be denoted by a linear combination of A1,...,
A, s then {A1""’At} is called an indevendent vector set of
S.

Let {Ayyeeeyh } eV (V7). The set Y of all linear combina-
tion of A1""’At is a subspace of Vn(Vn), denoted by W==
<A1....,At> » 8nd ¥ is called a generating suhspace by Ay,
...,At. ‘' is also called a finite generating subspace of
Vn(Vn). {A1""’At} is called a generating set of W.

In this paper, we only discussion Vn(Vn) and its subspa-

ces,

IT. THY BASIS O0® A WINITH GSNERATING SUBSPACE

Definition 2.1 ILet {A1""'At} be a linear independent set

of a finite generating s:bspace W. If W= {Ayseeash >, then
{A1,...,At} is called a linear independent hasis of W,

Defirition 2.2 In a finite generating subspace W, If W can

be generated by {Al""’At} and arbitrary vectors less
than t of arbitrary vectors in ¥ can not generate W, then
{A1""’At} is called a minimun generating set of %, or a

K-P basis of W. (K-R means Kim & Roush (1) ).

Definition 2.3 A K-R basis {A1,....At} of a finite genera-
ting subspace ¥ is celled a ¥-R standard basis of W if anf
+
it = = ) 1 n =} A .
only if AS %; ksh Ah (s 1,...,t,,Vkshe[O, ] then As Koghs
Theorem 2.1 (1} Let W be a finite gener=ting subspace of Vn'

(1) two X-R bases have the same cardinal number.
(2) I has an unigque K-R standard basis.

let {At1""’Atp} (1< p<s) subset of {A1,...,AS}. If At1
«esyA, are linear independent and VA€ <A1,...,AS> can be
P

given by a linear combinition of A, ,...,A

t t

! p
Ay } 1s called a linear independent maximal set Of (AyreverhAyy
p

9 then {At{,oqo
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Definition 2.4 A linear independent maximal set of a genera-

ting set of a finite generating subspace W is callted a Zha
basis of the subspace (Zha means Zha Jianlu (3)).
Theorem 2.2 f%){A1,...,At} is a 7Zha basis of finite generating
subspace ¥ if and only if {A1,...,At} is a K-R basis of Y.

! < <
Theorem 2.3 Tet {At ""’Atp}ng1""’As}(1\‘p <s). {At g oo

1 1
At } is a linear independent basis of <A1,...,A%>if and only

p
if{ﬂt1,...,At } is & 7Zha hasis of(ﬂw,...,ﬁs>.
p

I1I. A STANDARD BASIS OF A FINITY GRNZRATING
SUBSPACE W

Dafinition 3.1 In » finite generating subspace Y, for AEY,

if there are B,0 €Y, that are non-ordered relation "<£", such

that A=R+C, then A is called a compourd vector of W, otherwise

A is called a simple vector of Y.

Nafinition 3.2 Let W be a finite gererating subspace. I7 (1)

W= <A1,...,Ak>. (2) {A1,...,Ak} is a linear independent set.
(3) A1’.'.’Ak
called Yang bhasis of W (Yang means Yang Cailiang (2)).

are simple vechtors of W, then {A1,...,Ak) is

Thzaorem 3.1 In a finite generating subspace Y the K-R stan-

dard basis and a Varng basis are the same.

Corollary. Let W bs a finite generating subspace, then

has a uninue Vang basis,
Therefore theorem I-1 (2) is also proved in ancthar Way.

Theorsm 3.2 Let Y be a finite generating subspace. Then:

the cardinal number of a linear independent basis of
= thre cardiral number of a ¥-R basis of ¥
= the cardinal number of a %ha basis of ¥
=the cardinal number ¢f the ¥-R standard basis of ¥
= the cardinal number of the Vang basis of W

Definition 3.3 The cardinal number of a linear indepen-

dent hasis of a finite generating subspace W is called
the dimension of W.

IV. SOLUTION TO A LINRAR INDRPENDSENT BASIS

~
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OF A FINITHE GUWNYRATING SUBSPACE W .
Let Y= <A1,...,Am> and Ay,...,A Dbe non-zero vectors. We

cousider fuzzy relational equations

N

T
—

S eee T» Dreee >
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CORRERTE MIPELSUCERERYS =A,, (t=1,...,m)

t'

ot
+
—

3
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If they have no solution , then A1,...,Am is a linear
independent basis of W,

therwise, if some equation, say the m-th equation, has a
solution, then W= <A1,...,Am_1> . Ye continue to cousider
the fuzzv relaticnal equations of A1""'Am—1‘
Similarly, we g0 cn with the Aabove discusion . until k-tn
op. The fuzzy ralational eguations of A1"°"Am-k have
not solutions, then W= <A1"“’Am—k> , and {Al""’Am—k} is

r independent basis of W and the dimension of YW is

Applirg this procedure, we not only can find out the linear
independent basis of Y, but also can find out row rank f}(A)

and the column rank /1(A) of fuzzy matrix A.
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