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Can use this to prove the spectral theorem



&ectral Thr An n-by-n symmetric matrix M has
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= Mz = - -Mu
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proof of (1) = let S = Span (4 .... 4)

For +S
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write =Citi
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= let S have dink.

&left = span (4 ... Mu) , has dim-

*Y This and

So SnT is non-empty
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(x)(a) = dax(a) -Wax()wa((-
Basic Facts :

L1 = 0
,
from 1TL1 or M1 = d D1=

xT(x 20 Ex
. X = 0

NOTE : order Laplacian eiguals do = Xc = " = In

I'm Xc = 0 iff G is disconnected

Pof If G is disconnected
,
and S

.
TFV are components

Consider vectors As and It

Is (a) = Ebo
L As = 0

,
because all ubrs of S are in S

L1+
=0

#51+ = 0

So, are twoeiguals of 0.

Conversely , if G is connected
,
let+ be any

non-constant rector. ClaimT(x > 0
.
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Think of what want in a drawing,

Phrase as constrained optimization .

For example
,
if have path ,

want to drow it life

*-----

Drawing on line/ordery vertices want edges to de
short .

Consider min xTLx

so could be zero-so require (H) = 1

so could be 1-su requirea=0 =1

Get1 forgminTLx
(xX= 0

#1

In 2D
, map a to (x( , y Call

minell()-(2



=E(+(a) - y(a))) + (x(b) - y())" = xix + yTLy
CaDfE

sof . 11411
((y(): 1
xT1 =0

Y1=0

wat baroid += y ,
so addTy = 0

would guess = 42 y
: Es

,
or cay rotation .

Hall : to dow in IRK

find X.... +E mit reas
,

oth to 1 and each other

miniti
The min val is 12+ + XE+ 1

,

and sol is Xi=it

Root will show ant-+ XE+ is a lower cound

Choose XAn to be an arthonermal basis of

space outh to X... XF
,

so X... An is an

o two normal Desis . Compet 4... In

Ei(xi)" = 1 adjY
=1

Y :=



For i = k
,
xixi=(

=xj - x=+) (4jxi + (k+)xj =xz+ faj= k+)

= (xi - x)( + x+

sokun
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=K-

~Notes.
but did cause can compute

Is UI for groph drawing

Many other optimizations
,

like norm instead of norm?

Repulsion to prevent overlap ,
etc.

Usually cannot minimize predictably

Get a picture
,
but not reality.

Rand perm vertices?




