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Goals : intro

Spectral and Algebraic Graph Theory get used torotation
I interrupt/

eigenvalues linear equations ask questions
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Write edges as (ait)

Undirected : (ab) = (b ,a)

No self loops or multi-edgesO
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road V = El . . . n3
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Random : Edge (a
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Adjacency matrix M
. towkols labeled by V

M(g)=2if(a E

iaspreadsheetSurprising
ifasa

Let D = diagonal matrix of degrees d = M .1
, D

=diag(d)

W = MD -

multiply by W
. Let da-elem mit in direction a
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Wp = amount after distributinganous neighbors

Stuff is casered
. Total = Ap = pCa)

ATMD"p = dTD+
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If p is prob - dist, Wp
: after one step of random walk
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Thm Every real symmetric n-by-n matrix M

hasn real eigenvalues Mi = M2 = --
- - Mr

and n orthonormal eigerectors 4... .. Yu

st . Mi =Miti 4 :74 =S

Q = (y- Mn) is othogonal ,
QQT= Q
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Logistics
Pre-regs : linear alsebra

, grophs, proof-based

endurance
,

some probability

Readings : my book , my notes

Work : 6 homeworks
. Groups of up

to 3.

No tests/exams

Proving-no coding

562 = 462 + extra problems

Recommended exercises : At end of Chapter 1

Topics :

Graph structure : cuts
,
coloring

,
independent sets

The zoo : fundamental examples

Estimating eigenvalues

Random Walks

Physical models : springs/resistors

Expanders
,
and applications : PSRE

,
ECC



sparsification
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Thm If M is symetric and X maximizes F
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equality iff Ci= 0 when Mi < M,


