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E basis Emax liu indep every vector canbe
minimalgeneratingset writtenasuniquetincomb
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K Pol H FIX spaceofpolynomials withcoefficientsin F lets
say F R or E

a basis is E h x x x

clearly this is generating Is it alsominimal
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3 factorize or polynomialdivision fCxI X Xo1g t foranyXoC F

repeatfor all x e F contradiction to finite degree

DEI V is called finite dimensional if it has a finitebasis If not
it is called infinitedimensional

To def dimension in a meaningfulway weneed

Thm If V is finite dimensional then thenumberofelementsin a
basis doesnot depend on thebasis



Det I f V has abasis with u elements then u iscalled thedimensionofY
i a dim k n for dim Ku
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how we could argue withrank ofmatrices
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but AD Em whichhasrankin n

alternatively arguewith uniquenessof O
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cidij Oforj h.e.ir is a system of uef.sformurknowns
c cm within n Butthis alwayshas a non zero solution O
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dim 51 151 if Sisfinite

dimeQ 1 dim C 2 Idimcandependoufield



note 112 as vector space over IQ is infinitedim HW

112 over Q1 actually has a basis called Hamelbasis which is
uncountable butnot explicitly given

infinite dim vector space are more interesting withtopologies
eg Banachspace Hilbertspace

But
Then Every vector space has abasis

ProofrequiresZorn's lemma Next time


