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RIP A mxn matrix Roos have n entries each row is avectorin IR

Def re space Rou A Span rows of A subspace of IR
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THI If AND then Rou A Rou B

If B is in REF then nonzero rows of B form a basisfor RouB RowA

Ex A of I B basis for RooA 1 2,3 1 Co o 1,57
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basis for NulA IO

pivot columns of A

from RREF param vectorsolution
of homey Eg

Recall rank A dimColA pivots dimRouA
dim 61 AT

Note rank A rank AT
Rank theorem for A mxn matrix rankA id.cn Vu1AnT
EI can a 3 7 matrix have a 2 dimensional null space

SI rank At din Nu l A 7 NO

A 40 42 din Nui A 2 Q Is ittruethat AE 5 has aSol for
any 5 C
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Soli rankA 42 dinNu IA so GIA is a Go dinsubspace
i IR GIA entireRho YES



A 5 7 dim Nul A L Q dimNu1AT
Sol rank 7 G 3 rankthem for AT It d NutAT 5
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Chargeofbases

Ex V v sp with two bases 13 5 52 C E I sad

5 HE I bi SITE Suppose I obit Pie Ex B I
Qi find I c
Sd Apply cord mappingdefinedby E te

x'Ic SEEK EEK ie ExTc EE 5iz I HE
The feet 13 15 5i3 C IT bebases in V

Then there is a uniquenxnmat.cl B sit I c I B

Explicitly I j 5 c In c change of coordinatematrixfrom B toC
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Changeofbas R

Recall if B 5 5in E E I standbasis in IR then I E5
and PB 5 b n

Change between two nonstandardbases in IR

Exi 5 I f 5 I E L E f's twobases in R2
Q fad P
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SI we need 53c 5 EL
Aydef Ea hi Ec Yet I
To solvetwo systems simultaneously augment the aft mat with bi and bi
ee a'Isi's Is L I L

thus E5 c I 5115 and I j s
Observe E It 5 bi I 1CEB c worksanalogously foranytwobases in Rn
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