
Lec 25

#Updated Fund Than of Inverible Matrices (petting things together)
Im Let Aran, TFAE:

a. JA-
b. Ax=b has uniqhe sd
c. Ax =o has only trivil sol
d. ref A = In
C. A is prod of elem matrices

rank A =n
mutlity A O
eels of A are lim. indep.
cols of A

A
R°
a basis for tr

same for rows

not an e-val for A

#Eigenspaces

Recall + (A-NI)U = O # A-AIAv = XV
Eigenspace Ex = { vI (A-1I) v =03 u 103

= Can we relate this eigenspace to one of the subspaces we know?
Im Ex = mil (A-XI )

Consider: A=
2000

Basis for Es:

with ^=3,1=2
both done rest

f

J. cols
И. dat A
o. O is

spam
form

k.
L.

- M.
‡ 0

not invertible

0 3 1 0
0 0 30

10 0 02

solve

[2-2 o O O
3 - 1

} E o
o

3-2 0

o
O
I O

2-21 0

yields
[ol

o o



Basis for Es:

= 2
= I & hm

matches double root

Algebraic multiplicity of e-val Ai is the number of times
show up as a factor of det (A -IA).

(4-2) (1-3) (1-3)47-2)

3 has multiplicity a
so does 2

Geometric multiplicity of si is din (Exi)
We can always find one line of evers, , so Is geometric muttiplicity

geometric multiplicity & algebraic multiplicity

for all the evals, we get basesgeo. mult. = abge mult.
"and we can take lange power of A,

maybe not

#Orthogonality

Def Dot product Iomitted I
Properties ' that's an inner product

*.1 = 4.*
2. x. (4+2) =
3. cx.y

*•* * 0
= 0 * *=0

Inner product: operation in amy us.
For u.s. V, an inner prod is an op
pair of vers u,vEV a real mumu, u, wE V and cEl,

that satisfy these
that assigns to any

sit. for all

sdve Comitted I

Def

Notice

yields X=

dim Ea
dim E3

(A- Ai)
det (A-XI)=

Def

Netie:
and

If
for
Else

i' , etc.

x.y+ 8•a

Def

4a.
b.

= c (x.y)
X. X



, V> = (V, us
V+w$=

b. su, n> =0

Ex. Let P be vis. of degree 2 polynomials

Define Sp. 97 = J' plosques die
This satisfies (-4

1.

3.
49.

V =0


