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Def For a list of vectors Vi KEIR he
say Fi is

redundant if it is a linear combination ofVi ti i
Eg For s i p

e have f p 4 so f isredundant

Def Fi F EIR are linearyintepentert if none of them are redundant
a linearlytepertat if atleastone ofthemisredundant

EF o fi i are linearly superset

o i is lineay independent

As are s li 11,1
How to check for linear independence
Take Vi th e IR and we check for linearrelations
Solve GritCate t tent 5 for all possibleCi's

C G em O is always a solution

Thatis theonlysolution Vi t are linearly indep

Other solutions E Vi I are linearly dependent



11.11.13 afftalitslite

Hiiiii at Heat.it 1 itiaLRERit
g I so our vectors are linearly inept fi

Thnt A g
the column vectors Ti visare linearlyintep
if andonly if herA 83 rankA n

Why At 3 XVit Xavi 3

Consequences Wecanonly find at most n linearly independent vectorsof IR

the Consider Vi Tn EIR with T 8 If each ti for izz
has non zeroentry in a component where all previous
vectorshave a 0 then Vi Vi are linearly independent

EF 11,1111
are linearly independent

works for E en in IR

I
are linearly independent

Def Vi in EIR form a basis in a subspace V if
1 Span vi I V
2 Vi VI are linearly independent

Think non redundant spanningset



is a basis of 1123

f IN
I i

is a basis of Rs

f11
is a basis of

E xtg.az o

Unique Representation

Ta ri th in subspaceU of R form a basis of V

every vector ie V canbe expresseduniquely
as a linear combination I civ terret tank

Think Coordinates

Et 11.11.11 of tune f 4 it
basis of IR and there is no otherway to write itas a linear combination of E yes

Th All bases of a subspaceU ofR consistof thesamenumber
of vectors

Def For Subspace V ofIR LimV vectors in a basisof V

Ega v

f i gaz o
has

11,11I
So dim V 2 AnyTeon ourplane hasunique teamposition
b IR hasabasis eic en so dimRn n

t suit at

Computing buses

Eg at what is a basis for herIggy



First what is thekernel E Solve AT 3

eel's eek sites

It fi fifty
iii in

is a basis for the kernel

AlsoLook at Example I in 53.3 hasmuch biggerexample
6 What is a basis in 1331

Already know span i 11,1 fi theimage

Just have to findand removeredundantcolumn vectors

rref 1421 3 1 Free variables redundantcolumns

so inlitigates basis lil lil
Note since i effigy thing i fi

a
coltofA II zl ofme on 9


