
Today
1) Valiant's Hypercube Routing

4) Karger's Mis Cut Algorithm (Probably not time)



Concentiation Paradigm

to show fact (*)

a) show (*) true if all MVs near E

6) Concentration: each MV at E ( log0) we good probability
C) Unio,

boad : all RVs
1

#of BadX ... Xe be redepedest V StX =E
Let X:= X

:,
M : = ESX

Ther V 510

Pr(x2 (1 + +)m) = exp(ur)(+r)
And V GE(0, )

↑r (x[(l -+)M) < exp(-ru()

->If Most C . loge , get at most to t "with dis probability"

-> Assumes structured RV out expobally -good concentration .
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High Level Goal : sparse network is which easy to route information.

Given graph G = /V, E)
,

a demand is a function O:VXV-30, 13

A demoed is voit if , Focus 11 One

A set of (directed) Paths & routes & If(v)= 1- > Janeu path in

The cogestion of e is couplespepetp) and & is colpie

Max Corp (e)

C

yF &/

·
Observation : Car route any Unit demand in Ke or congestion 1

↑
Complete graph or n vertices

i
Just seed "directly"

Problem : not sparse (Many edges)

The n-nodehypercube is the graph wh

v= 50,
1310%

to codes

Eu, v3tE iff u
, v differ is exactly I coordinate

Observation - mode deperate
s
edges



Claim :Car route any unit demand or n-node dypercube / Congestion O(log)
Let Plu) be the pate from U to r were "fixes bits" left to right

U ~

E.g. 0 101 + 1 101 +> 1001 -> 1011

↑ ↑ ↑

Valiant's Algorithm

P = 0 ⑨
For each (n,

v) Sit . Div) = 1 ↑ n
Let Wide aneiformly random code ④-----
Add P(n ,w)0P(wr) to d

↑
Return9 Co.Cutentia

,

Clearly & routes & For each mode U W ( () =

Let 8. : = &Pau) : (v)= 13
,

80 : = &P(Wur ,
V : 0(a) let Xu := / (War satisfies (1) +() so Exa]

Cor(p) = Co· (P,) + cos(de)
First bound cor (vi)

() [let Xe so E
Fix e =(x, y3tE Let Be := Xe22+ 10 , log

X = (a
,, 9e

, ...,
a
. ..., 9109) "

So Je-Coop (e) <+ 10.104
U

I

y = (a1, 92, ..., Ti
, . . ., 9109)

Pr(be) = Pr(X
,
= (1 + 50-)

rado
Consider U

, War : 0 (u,)= [exp)-eft)
u = (4 ,, Ve ....is ..., 4109) -exp)- S(0yd)
W (W, we

, ..., Wi ....,Wo -
-
-

P(U, w) Only uses e if (ub)
(1) w

,
= 91

, we = an
, ...,

w
. -

= 9
. - And

So Pr(UBe) [02..
(2) U

.
= + > Wite =E+, ..., 410n =9109 1) so prscoo() con

6) is only satisfied for 12-many codes
Symmetrically

, Pr (Co.(d) e + 10 - 1000) It

(l) is satisfied / Pro
So Pr(c (e +elone)[ (48)

X
upuca more here

, a fit fast



High Level Goal : Small #edge deletions to discorrect graph
Given G= /V, E), a cut is my crapy SE

S

⑧& I (5(5)) =-

The edges of s are 5(s) : = GEMSEE : UES
,VES]

The size of 3 is 18(5)) and R : = Ric 10(s)
Mix-cut Problem : Given G = (V, E)

,

find a cut SeV of size R

UniformlyMadon cut is a bad also

-
ter cuts

-> But MaybeOly 1 Mis cut

Karger's Algorithm

Intuition : Most edges & a Mic cut/Uniformly random edge Probably not E fixed
Mi cut

A multiset is a set where elements cas appear multiple times

A multigraph is (V, E) where E is a multiset

· "parallel edeo

16- o

Contraction edge quirs of Multilgraph G = (, E) consists of

1) Adding a new w to U and Egu,x3 or Ev, X3 add Ew,X) to E

4) Deletion U
,V from V (God their edges)

-97
①-=

While IVK2 :

contract a uniformly randomettof
Return cutinduced by 1 of remates vertices



Claim : VSEV if 15(3)) = m theo Pr(s output)-t

A graph we n modes where all modes dave deg ,
I h das edges

↓Tsuedes

Mic , deg, always IR after contractions

⑧
So after : steps

,
have 2/1-1)b/e edges

Let A:
= evest where contract effls) to its step

&

Pr(ai)=

Pr(aii)

pre
, ne ...)

Pr(s output) = Pr() = pe) .Pae)er(Elained) ...Palm

-(- f) . (1-(1- -) ... )l --

=...
=

corollars : # Mis cuts 1 2
Let 8 :: = Mis cut S: returned ; suppose & no cuts

All 8: disjoint e/3-(0)- ⑱



Success Probability Boosting
29. log

Repeat aly ,
" times

,
returnMo out result

Let Fi = its computed cut not Mi.

Pr (don't return mis cut) = Pr(f,Fr... Fr)

=Fir(f)
= (1- +)
[exp(- 1096)

=-


