
 

Spectrum and Algebraic connectivity
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how fast the information can diffuse through

a graph It corresponds to the smallest

non zero eigenvalue of the graph laplacian
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Question Among graphs of n vertices and m edges which
graph maximizes A C i e has best diffusion

property

d regular graphs medan are

better than just Erdos Remey graphs
For a random d regular graph it

is known that
man d 2 da as no

Alon86 Willi2004 Friedman 91
Broder Shamir8

Can we do better if we relax the

regularity assumption Suppose that

the average degree is d but graph

is not necessary regular
Yes if de 3,8

Semi regular random bipartite
graph can have higher A C

Raffabipantitefgaphm.ee
Put d copies of vertices labelled t n into bags

put d copies of vertices labelled uts n.tn intobags
Draw vertices at random one from each bag to

create edges y
avg.bg

Note that we must have n d hada f id
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So we recover d reg graphs as

special case



Ex d2
3 reg
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Conclusion 2,6 semiregular is 15 better

than 3 reg while having

same vertices edgy



Spectrum Tracewethod I trace As

Let 9 I trace As

Let pox be the spectrum density

Formally pix
86 ti then

f x pix dx 9s
Steph compute q Steps Invert LA

Computing As is the of closed walks

of length s that start and end at
vertex i

Keyinsight locally semiregular graph looks

like a tree So it is enough to compute
of walks on a tree

3 neg locally loons like tree
Warmiup 3 neg graph q

Tutt of closed walks nd
Ha Ha haof length s on this tree
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closed walks of
length

s at a binarytree
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Note singularity of pox at x

greatest
Imax r f 252 for adjanceay

matrix A

Now 2 31 A

M2 3 2 Recovering
Alon
asymptotic
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A1 L D A regularize
E x di 2 da 3 add directedly to

vertices ofdegree 2 then each
vertex will have degree 3

c
c C n

n n

Then D A where D d I

get a quartic for r which yields 1.4



R mngtaG.ch given da da P u

construct a random graph of a vertices where each
vertex has degree d with prob i p and degree d with

prob p
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