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Recall Spanning Sets linear independence Bares
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We define Sp S 39 F quit tapup ayaz sap arbitrary

It is the subspace ofV spanned by S S spans sp s
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Definition Fix a subspace W ofV B lap wit a subsetofW
Then B is a basis for W if 11 W Sp B B spansW

21 B is inearly independent
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Eij is a matrix with a t in list entry and o's everywhereelse

Isize is understood fromcontext

These 6 matrices span Matz



They are li A dependency relation looks like
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The calculation above writes the KHS as a matrix weget
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The equality ofmatrices gives equality of entries on eachside so
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Obs Ther is how you find basisfor subspaces of Matman
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Relation 1 1 0 8 6 1
3 A B C DE is not li but we can drop any of A BAD
get a li set spanning sp A B C D W

no otherrelation among A B C D
Conclusion 3 A B Cl 3 A C DE S BC.DE are

bases for W This is the same algorithm we had forbuilding
bases for subspaces of R starting froma spanning set

Pz 39 it 9 x a x has basis 31 xx's
Spanning is clear
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In general Pn has bases 31 X X X E uti elements

Decide if 31 txt x 1 x is lil ld
Write D a t b lx ti t c Ix 1 t d x

Option1 Take successive derivatives and evaluate at x o YouMUST IHFK
theanswer
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Solution

g b I is check if 0 2 1 1 Ix Rex
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Option 2 Evaluate at 4 anvenient random valuesof x to geta linear
system in a b c d solve You Must checkyou answer
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Option 3 Expand write the Rts as a polynomial setcoefficientstoo
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Relation O 2 I x ti t Ix i t 1 2 x is the

only relation among the a polynomials so removing anyofthese
sires a linearly independentset

2Properties ofBases

A Not every rector space has a finitebasis
For example V function ofonevariable
Lasttime we saw that S i x x2 x 3 x I is linearly independent



for any u o So we can find arbitrarily large setsof lin indef
rectors in V This means V cannotpossibly have a finite basis
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Fix V a rector space and B up yup a basis for V
If S 3up ing f is in V and I p then S is limarly

dependent

Prof Write it WI using the basis B
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A linear expression x I t t xgag at is the same

as a homogenous system

equation pA L unknowns f P
Pxf fx 1 1 Hence nontrivial solutions exists
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If I 3 it I ingE is another basis for V then g p

Proof Sameas for subspaces of IR If g p thenB is bindep

by but this cannot be the case because 5 is abasis



If p f then using fo the basis I says B is linearly
dip whichagain can't happen Conclusion is p 7

Consequence din V dimensionof V size ofany basis for V
This is a well defined non negative integer

We have coordinates ofrectos in V relative to bases Nexttime


