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t 3 key
ide

eo
P= (=3)

and D=0)·-z
write A= PDP"where D diagonal ,

I invertise

Cara A similar to diagonal metrix ().

Sa . Jet ↓
di

A-I =( ) ( + ) = ( +)

~(d s
-

x= r(- ])~ (6 %I ↳
DAtzI =]
P=( 3-Onef
- otherwise

goo I alg
↳

If I's all distinct=> A diagble I geozalg



clc
P=[1 1 ; 1 -1]
% first example
%D=[1 0 ; 0 -1]
% part 2
%D=[1 0 ; 0 -1/2]
% part 3
D=[2 0 ; 0 3/2]
A=P*D*inv(P)
x0=[4;5];
s=10
format bank
for k=0:s
    % convert current index to string and 
create xk and coordk strings
    index=string(k);
    s=strcat('x',index,'=');
    c=strcat('[x',index,']_B=');
    % compute xk value
    xk=A^k*x0;
    coordk=inv(P)*xk;
    % display each xk=A^k*x0
    disp(s)
    disp(xk)
    disp(c)
    disp(coordk)
end

https://www.geogebra.org/calculator/bcahjxed

( = ( = (2) = (-i)
Find (Av]() ? = /Los

↑

Ax() = (i) + 2 ( -)

=u5(i) - 0
.5 (i) Alllil

A(t) = (D(t)

SLA A* = A(u(i-o Ll
&

sides
= 4.-0.5 A (i)

= 45(1) +0.()

CA =C
(A) = (cos)



https://www.geogebra.org/
calculator/czdnmrgc

P =(i) D=( -in]
A= PDP

+

Gint] itMoo
(A*x) = (: ]Mo

X= (i) + (i)
(iis-Coil]] lile = /*

?? BAD Ided

A =/ Axo = A( (i) - 2(+)
= A(i) - AttilS

t Veo/dz
=th

Tv
, /di= Avier,

=Wils =-Eti)
Arzr

Axol (ii)
Avo: Ax = A((i) + i (l)= Alil + Att)

= (i) + i) (t)



https://www.geogebra.org/
calculator/ddcanyxhFrCH55)

Sep write
asin comb of vi eigenvectre A = zi die

[]=i (1)
= 4 .

5 (i) - 0. 5 (i) Are = Ev d2 =3

(AxiB= (2) ↓7S2 : applyA simplify Avi = Divi

= ( . 5

= list All = 4 . 5 All) - 0 .5 Aft

AXI4
= 4 .5 +(2)( !) - 0 .5 (lost(-i)

r









C = RR2

A= 197 TR-IR
TI)= Ax

rotation by 90
°

CCW.

Fiv e-vector·linearfacto
,a

a abi↳
:- I DisturismY(a+bi) = (g)

(2 + (-1) + (-3 + 1)i = 1 - 2i = reid
-z+ ( - 3i)(i) + 3i + zi

def.
= -z -zi + 5i = thisa or[2=1

=

-z + 3(-1) + 5i =5 + 5i

V = (i)
=



Re(z) = a
"real part"

zatbi Im(z)= b

"Imaginey

(atbi)(a-bi) = a+b
= EIR

)(ctdi) =C-bi)(c-di)
-

#i)(2+3i)=+ 3+zi +zi = 2 + 5i -3

-
=

- + 5i
tizbar" z conjugate

--1 - 5i
Vs .

Fi)* +zi)
= <-i)(2-3i)

= z - 3i-zi + ziz

= 2-3-5i =
-1 - 5i

z= reireinoitcosotisive
How D w/ liner alg?

↓ degn
p(s)= det(A-dF) At /x

-> O C
-> O

(H+:)"=h

-= ()10

(i)" IHICICI Util= = 5
=25

Chil 0=450= E =32

4

↑ (l+i) 0 = 90
:

=32i
r= z

3 #4
(H+i) 0

= 1350 = 3*45
:* i

r= ze = (E)

(Hilk 0 = R* 45

T= ((z)M



Ith K

↓ Rotation-dilation
. late Idi =2

,
de = 4+i

,
do= -4-1/ d= i

a =(a- -(a)AE17747 dest

P(x)= (-1) (d -2)(d- (4+i))(b - (4-i))(b-i)(d- (4-i)
-

imicha-
(- 1 -4 +i) (b+ i)

PlI A 3x3 ,
real matrix

2 .

of no real eigenvalues

di
,
xz

,
da

↑ Econjugate

rotation-dilation Is

O = /roy/coso-s07

↓=I- 4(ai+bu) XP(b) = 12 -
Let u

?

↓

=
bi = rising

A =[

&Cancoun
perso

man
ber sind O= fan" (bla)



=M
dissa

conjugatel

P(x)= j- 4) + 5 = 0

J =4
=2
-

= ZIi
di= 2-i

&En = /1 - 2) - (0y = (12)

=-]Jr]
dezzti

v= (2) ↓Chad I
(i-1)(i+1)

or Ex

V=[+ i) (++ i

= 5
- (+i) ((+i) -2

=- (i- 1) - 2

El+ i) 2, - 22 = 0
=(-1 - 1) -2

=fine
=

-L





dot product
.

2

=T

- WorFant we

24 Kulk

U. =( +c + (k)
+ (2)(-) (5)0(5) = a+bi+ c = 1171)2

= - 4 +b + h + =4 + h un-
if this is zee

if will
,

then tho=o Sotertogan" then a
,
b,

c are all

Eno

-



The Hill BAD

Kulk= non=25

Kul Good ! ↓ 11/ =Vor=3

E
-

↓ Hulk = you &

/
-

~ 3 . 5
~It

=+Fi
- ??= = 25 + 2(-) + 3=26

= You +2 + vor

llutull=



j
?X

IIIII

In-Vl

want butall

=i
O
-Train = -E

& 1l=+ + 4 + 1 = 05 Iwil==M7
= (i) - (3)

Eu]
= (1)

=( T
-

one more

GiveMe unithta-

=



So far

Span() = Span
33 I dot product

· At
Po=

↳* unit rectors.

= Kalk-Kwik
uso orthgond Espermudiant

S. 3a+24= 0

Calg ( (geometric) compt(327(3)=
vi

- (12=r[*]

Doori *
(COA)+ is the subspace of 1Th2

(COA)" = Nul At

consistingofall thveta

how to get vectors in (old) t?At
want (5) st (2)10 181/5 =0 B= /157 = AT



↑

how to get vectors in (ColA)+?

Doori *)
want (i) st liket 10

↳at
(COA)+ is the subspace of 1Th2

B= /157 = AT

consistingofall thveta
S .

(A) = NulAT

A=sparklist
toFind (Nult)+

Row A= SpanE(s
.
(5)]

Thenyouaare a =Nult .

St . 1970 (-) = 0

2)>a + b = 0

=> (31)(51 = 0 Nul (3El
~ (1 +

(3)

when is orthogonal to subspace W ?

ZeW+ zow = o

for every
wew

-
E

-

is for

whsubspace only.
everywEW

wa. At not meaningful .

T "Matrix" not subspace.



we s.t. To
Xov = 0

T
Lt = all therects 1) · (2) = 0 I Fren

orting al to

Xo(sr)= 0
-

the love L
.

Efa-b +z =o -

= 1131 = 0

L= spand(i) ,
(13 - X = r(!) +sti)

[
(i) recte of this

for m

Note dim L + dim (t = n



& vs.
ColA = SpanScolsAS &Nur = CowA)+ & RovA=GullA+

8

Orthogona
orthogonal

complement

-

ess
.

tranna t free

Ax= l = 1:

(2017 = 1: ELE (510(i) = 0

·
A
(A) = CRONAT) NulAT



-
perpendicular .


