
2025-Feb-3 Comparing Graphs , lower bounds onde

A = 0 means A is positive somi-definite = symmetric , no negative eiguals

-> HTAx =0 Ex

AzB if A-B : 0 · Is a partial order . A IB and B2C -> AxC

but not all comparable . (68) 18%)
For all symmetric CAIB -> A +C 2 B+

Overload GEH means (GELH · Recall Le=Wan(-)
So
,
ifIt has weights faits with Wal- Zab Fab then GIH

We often write inequalities like GECH , for some C=O
.

CH = edse weights multiplied
by C

CH is graph such that LCH" CLA ·
Equir to EGEH

P1 If GECH then XFCG) = <XF(H) for all F

#of : x()=minmama = x(H)
dimbstk XES +=

&thInequality Cn-1Pn: Gin
, where Gin just has edge (hin)

↑ Equivalent to ExER" (n-1(x(a) - Ha+) = (+(1) - =(u)) >

Set 1(a) = +(a) - Ha+ 1) , so x(1) -(u)= (a)

NTS (n-1Aca- (scal" Implied by Cauchy- Schwartz

Lacal = (A =AllAlk = (n-1),



P2dz (Puz . Last class learned2 (Pul= and

↑roof Will prove PhEckn ,
and recall dc(Pul = u , so N2(4u) ECn

Write Kn= Gad-Let Dab be path from a to D
. Gail (b-a) Paid

Kn
=-Pab-aP = -P=

So
, Princ kn => x2 (Pulen-y

Complete Binay Tree Th 2/93 n= 2d+ 1 d = 2
, depth 1 09 +

& Azul =Fide
Tab has length = 2d = 2logc(a) .

So Kn =Gab = IdTadTn = Id = dnIn

->Thegalkn -> XaCiu-gz()righ

Experiment. ↑(in) = in . So
,
let's improve the lower bond

noted path inequality . LetYo be path weight of Cactil De Wa .

Then

Gin(ZPw Good X(a) = (+(a) - -a+11 ·

ITS (Escal(:Was Let=

(d) (ATc)"11IR112-M =I was



# Altuet . For ad
,
let Fal be path from a fod in T

but give eases weight-gaepth , startin eae depths at 1
. ySo

, weights on path are 1c 4
,
8
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(E) = ( ++ - ) + ( +y+ ) = 2 Gad-2 Fad

AndI Fab-an edgeof has weight zdd, used did n times

Total weight = n(2d+-D-1)2
&/) =2. SoFab=Th

En = 2 Fab2Th -> Natu

Approximations HEG if HEGECH

e. let G be random : each ede with prob 2 . MenG kn C= 1tIn

expanders are d-regular , a cost , He approx ofEn

Specifier : Its approx of any steph . Heres You






