













Estimated hopeful exam gradingtwelve latenextweek

This week

officehours coffeehour 9 30 10 30 tomorrow
thurs

next week 10 30 11 30 tuesday

Homeworknextweekiduet.hn

RanIllityconvsaton

Lemmas if U is an invertible mxm matrix A an in xu math

then imageofA is isomorphicto imageof UA

A lin trams T R IRM
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Claimof lemma there
exists a bijective liar transfton
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Aside about functors

if f X Y is a functorbetweentwosetsX y

then f is bijective if andonly
if there is an inuse factor

4 y sit f f idy f if idx

Lemma If U is invertible mxm A an mxn matix they

far A her UA A.IR IRM
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here if A is mxn U is an inv nxn then

im AU im A R IRM

IRIE
Les if A is mxn U is an inv non then

Iar AU lar A

Upshot dimension of imageof A
unchangedby now

are column ops
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hasbasis For a
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Theme rank
mollify them Fundament themof himaly

if A is an mxn matrix then rankAtnollityA.nl



Bases Matrix representationsof line transformations

Fbea rector

Recall if B v vn is a list of vectors in V

then we say B is a basis if

B is max l independent

or equivalently

B is minll spanning

we say in this casethat dimU
n

If dimV en then any setof
n indep

vectors is a basis

any setof
n spang

vectors is a basis

Nate if A is an nxn matix IR IR

then im A R
columnsof A are spamyIR

calms as abasisfor IR

Tila in
nullityA 0 A is invertible

aug 1 I
injecte detA 0

detAT to



If V is a vectorspae B vi Un is abasis V

then we can defe a la trans

TB T.IR V

ei Vi

Tlei Vi

this is igente sine lane 0
site up's are indep

T Σciei O TLE coli

o Σ T Cie

Σ citlei
Σ Civi map

Ci oalli

Ecilio

Tissurjecte sine Vi's are
in imT span V

T is an isomorphism

If T V
W a 1m trasheton

how can ve express T in terms

of a matrix
if B v un

basisDrV 112 Té'TTB RM

8 mom TH T Té
basisforN V W
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In practe if we think
about T.IR IR as

T.IR

it's more natual to chaos one basis to IR
andante BB
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