
2025-Apr-2 For every weighted graph G = (V . E
, 2) and 20 5 H = /V,

F
, u) st

-

#3)GH < (HSG
, IF1: ween = Ir and FEE

.

G andH are similar in Recall
,

A B iff Fx Ax =XTBx

sizes of boundaries of subsetsmFor nousin-CTBCeigenvalues

inverses Cor AEB iff B" A
+

-
effective resistances AGBt B"*AB** It BABIA "2BY

For every edge etE
,
choose Pet [0 , 1] .

Thul Matrix Chernoff Bounds (Tropp"2)
-

Include e in F with prob pe . If include
, set Let X .

.
. ..
Ym De random psdl matrices

He = Welpe .
Or

,
set He = 0 if do not include with IKill = R

. X= Xi ,

Mmin = smallest eig of EX
. Mmax= largest

Ene = Pe(Welpe) = We Pe = & Wais Reff(aid)
Pr[xmin(x) = (1-4)Mmin] = ne-min

So
,
ELH = [Cue) Lad = LG

D)EE

Pr [Imax(x) = (1+ $Mmax]-he
mat

Worry is deviations.



Transformation

Let (12 = (
+) Square roof of pseudo-inverse Lad whe

(1- c) La < (H = (Ita)LE Xap =Lad with Do a

↑ (Lem1 , ish) O with prob 1-Pail

(12) iT LLHLCHELIT Laid = (a-de) (da-di), so Il Lan =

where I= LLL = I-J Go-di"Elda-d) = Reff(aiD) · Pa=Kemwit
.

giveslItaid/lE545 , 03 .

So R = Y in Thm 1.

By thml, prob is not a s-approx : In t
,
small if R1

&/3 in(u)
Set R = 22/3.51 (u) = Y2

y= 3. 5 (n(2u)/q2
What if Paid 1 ? Just include those eases and sample can rest

Let Eo =ees Partic 1
, E = rest of edges . Muax(

Want (max(E
,

Yad) =Mmax(l +] let = YMmax
,

so Tu gieso

Probfail = nexpuma = nexpuma) <ne
-BR



How many edges ? Eedges= PabwadReff(U = 3.5

&Wad Reffz(cil) = n-1 .

So
, Etteces-ua

aut

Roof Wat (da-dawa
=Tr (WaiDLLaid) = Tr (Lab(ad) = Tr +1) = n - 1

.

Can use Hoeffling to prove rlitel# edges, Yun

Stories
,
if time· Con quicklyapproximate Reff(aid) Fad E -

Time-algal for x accrast.

Idea : Reff(a) = Ca- L +Cal = 11 L
**
(a-I

Johnson- Lindstrauss : For any setof m rectors X ... Xm EIRY

IfRis dan matric of identries /IRXilEn Kill const ↓=
So

, just need RL
**
Ja for each a Can compute quickly...



Nikhil-how got thesis

Batson-Yale undergrad back then .


