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⑦ Ax =5:when isthis solvable? need to hold.

① I has to ② A has to be

#
There shouldn't be

of getting to a from columns of A.
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· No way to
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· Any AX ↓

· Matrix is

· Matrix is

· Determinant (A)

⑦ Rank(A) =No. of
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means Is can be expressed as



⑦ No space Sie:3 =space ofan

N(AT

⑨ shape ofmill space:

A-FcahciTT) =No
AT->-action in~

M
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Observe that:

-cnc3!: yaye,

·%. N(AT) and N(A)



⑨ How large is NCAT) ?

TIF?

↑" Nwn space of thisvector is vector;and I

contains

↓=j)'" T:own space ofATjandicM
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↑"Fo] Nun space ofA = [!; ] =i

A=

80]/X.y)" -No space ofATcontains *



TIF?N(A) does not

↑"
exist

#cjy": TH?NCAT) contains is

:[z]
IIF?N(A) does notexist

↑"
#jji T/F?N(AT) =0

:[8][z]

15 /F?N(A) =0

A6x2 = ↑ 7 1 I3

22 q TH?N(AT) =0
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Now how many dimensions inN(AT)?

AT =[ 315
73228

Ig 119 13
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thinkofthison



⑦ Generalize

(Amxn)

③ Intuition:think of NCAT) as

thinkofNCA) as the

- Add m-dimensional cols, one by one tofill out as much space

ii) pl ssti



Question:How many solins possible toAx =b, and whatdim. Is N(A)?
N Rank =m =n

as

m

Isymms Full sank

(b)

Fin ia.e

Full COL. Lank

M

(C] Itat. 1
Rank = m <n

Full now sank

M

to see this, then this
a

matrix to a

a)

Inaxix] RowRSW Raneen



⑨ Baris:Linearly Independent

⑨ Dimensions =I Basic
↳

Aspace can have

0:dim (CCA)) =?

⑨ Ortogonal vectors:

⑥: wan and floor orirogonal?

⑧

Nom:Th]
scalar > Rm-is

④ length:12 worm =

③ Lo norm =# of

③ upT =

⑦ symmetric matrix =

⑦ (AB)" = and (AB)T =

⑦ ATA is a


