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Row reduction : Gauss Jordan elimination

ABC : ( ADC = A ( BC )

Bckj : E Dk
, Cy

.

i. [AIBCD ; ;
: EAik ( Bc )kj = Aik Bk , qj

 
= ABC )ij

Orthogonal

matrices
: preserve vector length

Ar = v In
.

= lvl

Property of orthogonal matrix AAT = 1

.

: AEA ' '

2 Complex space , if the length is to preserved ,
the property

must be so that

A r=v Irl .

- lvl

where A A+=1 i
.

At : A
' '

And the dagger refers to transpose and complexconjugate .

Think of on example

Then show trot AAT ¥1
,

but if we do both transpose
and conjugate then it does

.

So

A At -1
is
more important then a AT in



complex spa .

9.24
9. 25

→ 6km . Schmidt  method for finding
nthonormd

bases

ABC 's
nseiinndiesfoi 'I

. > b :  is#Nnwekte s → I

Subtra ( from 5 and i . )
( ,

C- KE. K
,

I
Noimelite c → e

⇒
tigenvduesandtgcors

( self . value and self . vector )
,

.  '

characteristic
values "

r

'

=Xr
,

or

1M¥a matrix that doesn't deny the vector
-

orientation
.

what is the mat - it that doesn't change the vector

Mr : r ( eigen . value of 1)

In fennel we will here

Mr - Jr



⇐IN :# Ki' ii. to
( M - t ) r=o

¥- 6

6.
substituting t

,

Zx - y
' o for x= 1

× i y
to fix =6

These necks are the eigenvectors

Matn@fexpkneSymmetn.c

matrices SE s ,

Orthogonal matrices SST = I

In complex numbers .

.

Hermit .cn matrix H+= H

Unitary matrix ut=u - '

.

The orthogonal metnix preserves length .

lay=H .



Does the same apply in the complex plane ? Whet kind of
matrix

preserves
the norm ?

I AVI = lvl

if A allows
complex

numbers .
let's see with v= ( f )

in
, ft

!
)[ D= [! ] ieythz

: gtffi" ]Check if UUT = 2 as in orthogonal matrices
.

out

.IE?.HniDtt3D=Eo

:]
Hm

,
close but no cigar .

The last  one is nydine . We

;- ill . it + lilli )

If we make both nyetive ,
it  would work

.

we med to

swap the sign of one of the factors in each term .

That :S
,

we need the code .



out .IE?.5LiiDitt2D=Io:]
8. multiply by

u #
*

£ eiBen .it#oD=lID
The important (A)

*
matrix  is the transpose conjugate .

and denoted 4

At( dagger )

The all important unitary matrix that preserves the

norm of  a vector in the complex plane has thus the

property
luvl = WI

UUEI
.

.

.

o
'T

= u
' '

Notice that in the reel plane this becomes again simply
the orthogonal matrix

00T =I .

.

. OT .

- o
'

'



The symmetric matrix STTS has as counterpart
in
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Complex roots of polynomials with red coefficientshome in pairs

The conjugate is a solution

Consider

Ptt ) = aotqztazzt to .  .
+ anz

"

Where all an are real

Suspose some complex number

5=
atbi is a

root
of

P

P (5)
= 0

we want lo show that

P ( 5)=0 as well .
where E a - bi is the conjugate

ao

tans
+

gs
't

.

. . + an g
'

.

- 0

E an 5=0

PIF ) = Eanes)
"

= Ean F) = E auf = EAT =0

.

Thus is is also a solution

Fitz . I,Iz 472 = @bi ) kid it = ac - bd + i ( adtbc )
zftz = ( a - bd ) -

i ( bdtbyl



472 = @bi ) kid it = ac - bd + i ( adtbc )

zTzz= ( a- bd ) -

I
lad+ by

EEz= ( a bi)( c - di ) = ¢c- bd ) - ( adtbc )

By Induction,
then En = I


