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Summary. Notion of a submodule generated by a set of vectors and linear indepen-
dence of a set of vectors. A few theorems originated as a generalization of the theorems from
the article [10].
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The articles[[¥],[[14],[[4],[15],[[2],[[3],[8],[1], 9], [5], [6], [13], [12], and [11] provide the notation
and terminology for this paper.

For simplicity, we use the following conventioris a setRis a ring,V is a left module oveR,
V, V1, V» are vectors of/, andA, B are subsets of .

Let Rbe a non empty double loop structure,lebe a non empty vector space structure drer
and letl; be a subset of . We say that; is linearly independent if and only if:

(Def. 1) For every linear combinatidrof I, such thaty | = 0y holds the support df= 0.

We introducd is linearly dependent as an antonyml ofs linearly independent.
Next we state several propositions:

(ZH If AC BandBis linearly independent, thehis linearly independent.

(3) IfOr# 1g andAis linearly independent, ther,G¢ A.

(4)  Oe carier ofv is linearly independent.

(5) IfOr# 1g and{vi, v} is linearly independent, then # Oy andv, # Oy.

(6) If Or # 1g, then{v,0y } is linearly dependent anfy,Vv} is linearly dependent.

(7) LetRbe anintegral domain, be a left module oveR, L be a linear combination &f, and
abe a scalar oR. If a= Og, then the support odi- L = the support of..

(8) LetRbe anintegral domaiV, be a left module oveR, L be a linear combination &f, and
abe ascalaroR. Theny(a-L)=a-SL.

For simplicity, we adopt the following conventioR is an integral domairV is a left module
overR, A, B are subsets df, andl is a linear combination oA.

Let us consideR, let us consideY, and let us considek. The functor Lir{A) yielding a strict
subspace of is defined by:

(Def. 2) The carrier of LigA) = {3 I'}.

1Supported by RPBP.1I1-24.C6.
1 The proposition (1) has been removed.
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We now state a number of propositions:

(9) xe Lin(A) iff there existd such thak= S 1.

(10) Ifxe A thenx € Lin(A).

(11) Lin(othe carrier oN) = 0\/
(12) IfLin(A) =0y, thenA=0o0rA={0y}.

(13) For every strict subspa®@é of V such that @ # 1gr andA = the carrier ofV holds Lin(A) =

W.

(14) LetV be a strict left module oveR andA be a subset of . If Or £ 1gr andA = the carrier

of V, then LiNA) = V.

(15) If AC B, then Lin(A) is a subspace of L{iB).

(16) For every strict left modul¥ over R and for all subset#, B of V such that LifA) =V

andA C B holds Lin(B) = V.

(17) Lin(AUB) =Lin(A)+Lin(B).

(18) Lin(ANB) is a subspace of L) NLin(B).

(1

(2

(3]

4
(3]

6]

[

8l

[

[20]

[11]

[12]

[13]

[14]

REFERENCES

Grzegorz Bancerek and Krzysztof Hryniewiecki. Segments of natural numbers and finite seqdemced.of Formalized Mathematics
1,1989.http://mizar.org/JFM/Voll/finseq_l.html}

Czestaw Bylhski. Functions and their basic propertidsurnal of Formalized Mathematics, 1989/http://mizar.org/JFM/Voll/
funct_1.html.

Czestaw Bylhski. Functions from a set to a séburnal of Formalized Mathematic$, 1989 /http://mizar.org/JFM/Voll/funct
2.htmll

Agata Darmochwat. Finite setdournal of Formalized Mathematic&, 1989.http://mizar.org/JFM/Voll/finset_1.html|

Eugeniusz Kusak, Wojciech Léozuk, and Michat Muzalewski. Abelian groups, fields and vector spadesrnal of Formalized
Mathematics1, 1989http://mizar.org/JFM/Voll/vectsp_1.html}

Michat Muzalewski. Construction of rings and left-, right-, and bi-modules over a rdogrnal of Formalized Mathematicg, 1990.
http://mizar.org/JFM/Vol2/vectsp_2.html,

Andrzej Trybulec. Tarski Grothendieck set theodpurnal of Formalized Mathematicéxiomatics, 1989http://mizar.org/JFM/
Axiomatics/tarski.html.

Andrzej Trybulec. Function domains and Fraenkel operalournal of Formalized Mathematicg, 1990.http://mizar.org/JFM/
Vol2/fraenkel.html.

Wojciech A. Trybulec. Vectors in real linear spacéournal of Formalized Mathematicd, 1989. http://mizar.org/JFM/Voll/
rlvect_l.html}

Wojciech A. Trybulec. Basis of vector spac#urnal of Formalized Mathematic®, 1990./http://mizar.org/JFM/Vol2/vectsp_|
7. htmll

Woijciech A. Trybulec. Linear combinations in vector spadeurnal of Formalized Mathematic8, 1990.http://mizar.org/JFM/
Vol2/vectsp_6.htmll

Wojciech A. Trybulec. Operations on subspaces in vector spdmernal of Formalized Mathematic®, 1990.http://mizar.org/
JFM/Vol2/vectsp_5.htmll

Wojciech A. Trybulec. Subspaces and cosets of subspaces in vector spaa®al of Formalized Mathematic®, 1990. http:
//mizar.org/JFM/Vol2/vectsp_4.htmll

Zinaida Trybulec. Properties of subsetsurnal of Formalized Mathematic$, 1989http://mizar.org/JFM/Voll/subset_1.htmll


http://mizar.org/JFM/Vol1/finseq_1.html
http://mizar.org/JFM/Vol1/funct_1.html
http://mizar.org/JFM/Vol1/funct_1.html
http://mizar.org/JFM/Vol1/funct_2.html
http://mizar.org/JFM/Vol1/funct_2.html
http://mizar.org/JFM/Vol1/finset_1.html
http://mizar.org/JFM/Vol1/vectsp_1.html
http://mizar.org/JFM/Vol2/vectsp_2.html
http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Vol2/fraenkel.html
http://mizar.org/JFM/Vol2/fraenkel.html
http://mizar.org/JFM/Vol1/rlvect_1.html
http://mizar.org/JFM/Vol1/rlvect_1.html
http://mizar.org/JFM/Vol2/vectsp_7.html
http://mizar.org/JFM/Vol2/vectsp_7.html
http://mizar.org/JFM/Vol2/vectsp_6.html
http://mizar.org/JFM/Vol2/vectsp_6.html
http://mizar.org/JFM/Vol2/vectsp_5.html
http://mizar.org/JFM/Vol2/vectsp_5.html
http://mizar.org/JFM/Vol2/vectsp_4.html
http://mizar.org/JFM/Vol2/vectsp_4.html
http://mizar.org/JFM/Vol1/subset_1.html

LINEAR INDEPENDENCE IN LEFT MODULE OVER. .. 3

[15] Edmund Woronowicz. Relations and their basic propertisirnal of Formalized Mathematic4, 1989./http://mizar.org/JrFM/
Voll/relat_1.html}

Received October 22, 1990

Published January 2, 2004


http://mizar.org/JFM/Vol1/relat_1.html
http://mizar.org/JFM/Vol1/relat_1.html

	linear independence in left module over … By michal muzalewski and wojciech skaba

