
Invakable Metrices

↳ has an inverse => square

A
,
At

Diagonal matrix drag (dp - ...san)
clan : D has an inverse

D = (d ..pan] If and only if

each dif O
.

Suppose each di O. ↓
all of because

each di+ 0.

Clum D" = drag (d,
s
det -

-,d)



↳.(i... ] = (d) p... D)
= (e , ez

.. .. e ] =I

A= Sa -.. an] ( Je xant ... xn in

< 1000]

( = 21]

-

Otheryand matria A AAT= I

↳
spae, lumnsou outhonormal

he
ist rans of
A are o.n

ATA = I E cols of A are on .



If Ais sque and ATA =I

then A has
a left must

,
At.

At = AT AAT =I

Next fact: For a sque matrix,
the columns we o . n,

If and only if the rowsore o . n.



Remark · Consider A mxn .

The columns of A we linely independent

if and only if the only solution of

Ax = 0 is X + 0
.

A= [a , az
... an] The aj's we linearly ind. iff

The only line cambo x
,
a+... You= 0
-

his X
,
= x 2 = .. = Xn= On ↑

& zo vector

Then onlywith
[]=

is X = 0 .



If A is squra then it is invertible

if and only if the only solution of

At= 0 1x = 0
.

"The coluns of A one ortho normal"

"A is an or thegal matrix"

↳ 1) squre

2) columns are onthonormal



Upper triangular matrices :

When is R invelble?
r
, +z

-
- - kn

R = ↳O 22 ... - Van I precisely when8O 0 Ra - - En each Vii = O .

O
"

-

Van

I
what's the solution

Rx = 0
-= O

↳

↑ run Xn = 0 -> Xn = 0

Gnot4 T Y
= 0-

X
,

= t =- .. = X = O,



What if Sinc = = 0

3
-1

Claim ! The colums of

this matrixae.. estlente

[in theorets
a

in R
,
not

livery independent

Cravent lively indete

either



0x1 + *X/ " + *Xu = bi

-

R upper tringular, no diagonal entries a-2

Zero
,

R has an invest.

To solve Rx = b

do you Find Rt and tem write x= Rb .?



[↳ Ae
R

"You do the muse without finding the inverse metrexR+ "C ↑

Xz = 2

4 x
2 +

2 -2 = 0 = xz = -

6x - 5 + 6 = 7 => x=



He could we food RT ?

R" = [v,
v vs]

RR = I

RR" = [Ru Rus Rus] = [es en es]
Ru

,
= 2

, Go solve these!
RVz = e2J= 23⑬



Rus = [8] u = (3)

[ ↳ ] = (p]
C = I

ba + 5b +3 = 0

I 4b =
-z = b = "2

4b +2c = 0

c = 1
(a = + 82 - 3

a = f - z = =
( =i=]



To ford At

"Go solve" An ex for Vectors un

Then A= [v vz ... rn]

Oor go-to technique for solving

Ax =b

when A is squre
and the coluns ofA

one lin. ind . is QR factorization
,



uppertrenA- > QR
columnsae or tho normal,

Ax= b

QRx = b

Q QRx = QT b

Rx = Q b↳
↳ solve this by back substitution,


