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Setup notation

undirected graph G V E

edgeweights w EIR o
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MS min ÉÉvoksCheeger's inequality
4167 05 Ms

let 72 2nd smallest eigenvalue of M Laplacian of
L ÉwCellethen

FENG V27 X LX IEgWCe Xu x
D diagdegrees
L D A
normalized Laplacian
M p Lj's

Normalizedrandomwalkmatr
DARD p Aj's

Connects combinatorial properties
D diag'd w d degrees A adj
R AD randomwalkmatrix
Theorem M has sam

of 6 w algebraic properties eigenvalues as I R
X forM X 1 for R

eigenvalue eigenvalue

X for R I X forM
eigenvalue eigenvalue




























































2
1

Theorem M has same

Theorem let 8 1 max uz lunt eigenvalues as I R

X for M X 1 for RIIR x SHE CI 8 VIII eigenvalue eigenvalue
as ÉEYn

X for R I X for M12Mz 2mn eigenvalues of R eigenvalue eigenvalue

3

Cheeger's inequality

IN G V27
72 2nd smallest eigenvalue of M




























































Theorem let 8 1 max uz lunt
let 4 416 IIR x SHE I 8 VIIIIIIEston

12Mz 2mn eigenvaluesofRLemma if Mz lunt then
Theorem M has same
eigenvalues as I RRtx SHE e

t 455nF 7 forM X 1 for R
eigenvalue eigenvalue

stationary
distribution X for R I X for M

eigenvalue eigenvalue

Proof Cheeger's inequality

IN G I V27
72 2ndsmallesteigenvalue of M




























































Theorem let 8 1 max uz lunt
let 4 416 IIR x SHE I 8 VIII

ÉEYn

Iemma if Mz Mnl Then ma ma eigenvaluesofR

Theorem M has same
eigenvalues as I RRtx SHE e

t 4455nF 7 forM X 1 for R
eigenvalue eigenvalue

dissÉE n X for R I X for M
eigenvalue eigenvalue

Cheeger's inequalityQ what if Mz stunt
IN G V27

72 2ndsmallesteigenvalue of M

Or how to force Mn away from 1




























































Lazy random walls

stay at same vertex

w prob I
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high level ideas
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