
#edler Let G be a connected graph, Late = X-YF
,
and W=a : Yo (a) = 03

- induced subgraph
Then G(W) has at most k-1 connected components. (if K= 2

,
G(w) is connected.

#> If (4 = x 4 , W= Ec : 4(a) = 03
,
theneigrals < 13 = #of components of G(W)

-

#Let A be a matrix with non-pos off diagonals,
like a hoplacion or submatrix of one,

such that graph of non-zero off diagonals is connected,

with eiguals 1 1 Ex= Xu
. Then M andi

, has a strictly positive eigned .

Roof Consider OI-A. For big o ,
is non-negative. Same eigress as A .

Eigrals o -di. So
. 4 F = O-x,

> or-an = di
,
and positive eigner .

-ofofFiedlerAssumeGwhas hcomponents .
Order verties so all those cone first

Xi = 0 Y = 0

Il Graph of non-zeros in Bi is connected .LB
4

: C: O
,
not identically O because G connected

Will show xmin (Bil <X
. (B1) has XhX= X(4) by Couch Interlacing

Bixi + Civi = XX Ci = 0
,
Cit

, yic
= Citi =0

,
to

.
XitE

XTBixi + xititi =Xi as xiz0,CitizeBixix :

If Xi > O
,

XTiCiyi -0
,
and XiTBixi <xi => Amin (BilX

If Ja sit- xical =0
,
PF=) Xi not eigues of Xmmu(Bil = xmin (Bil < X



Partitioning & Clustering : remove many vertices by cutting few edges

Boundary of SeU is O(s) = E(ad)CE : atS
, b & 53

Isoperimetric ratio O(s) = 1 want S with Os) small
,
Isl

OG = min OCS) . Will show Of =*2 (
15)=

later , ford- regular G OG =Eat

Im OCs)-*/1-of where o= Simplies (*)
& Xc
=Min Try x = 1s - 01

,
note XT1= 0 so

X2= xTx = (s)() -o

As L1 = 0 and #L =0
,
xT(x= 151s =[s(a-Is( = Il

So
,
==

Exp+2 (sl2 @sl = 1 o= X2(-) =1 fight

Conductance : count vertices by degree . Allow weighted edges

q(s)=T
d(s)=Edd wo(s)=I Wa

GDEOCS)

Relate = DLD-normalized lopSet x=D'y
eigs 0 = V.Uz Un

Let d'"be rec sit . da=. Is eigres of0 .
Nd= D

**
LD

**d" = D'"LA= 0

Uz
=Mi xd =0yd=0

so am



Can prove #S d(s) = vall-of where=
Life to state
aslolp · du = 02

Define Pa = me(s) ·

So $ = 212

will show &G : Eu => 75 sit - $(s) = E-Cheese's Inequality.


