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·Networks -graphs. Social (friendships, Instagram), Technological (Internet),
Biological (protein interactions)

Example:Internet(vertices-IP addresses):



·Model:random graphs.

Simplest:

Ref Everymodel GIN,p):

I Fix a
setof N vertices.

eachpair of vertices
with an edge independently,
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GIN,p) for p
=0.

·DettNeri "desire
in

"Expected degree"

Petransitions (Erdos -Riny1960] Nex, p=P(r):

·d=0 :G =emptygraph.

subcritical; · d<1-2: G=small
connected components: isolated

vertices & trees.

All components have size o (logN).

supercritical:-d>12:G
=a giantconnected component

(constantfraction of vertices)

+isolated vertices +trees of
size 0(logN) as before

connected: · dxclogN:G is connected (giantcomponenttakes over).
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Evolution.
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Defa graph is deregular if dey(i) ↳ ·
-

We will show, dology is a phase 2-reguler 3-regular

transition for regularityof GIN,p)
& logN => almost deregular

- E d klogN ->veryfar from it.

I(Rof dense random graphs).-
d> Clog N

itcometalaguewinesarethe
Bof D Fix any

vertex it 41, ..., NY.

P(E? =[(deg(i) - d/20.1d3 ②
- ↑Binoneich with meand=> use Chernoff inequality(leci):Binow. With meanen

PSIS-mm3 exp(8/s) to 10.1)

⑦[exp(-d) - zexp(-N)
=in

if we choose a large out.

② wbound

P(E,Ei) =P(Ei)
=Nr.

=>(,Ei)?1- t=I (de Morganlan). RED.
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Wellitsof sparserandomgraphin
1Whatareles large degreein

there

degli) Binomial
will mean d

Use the"reverse Chernoff's inequality"(nw):

Binom,meanSw=s(Mtz foris =d, t=10d
-

- 20d -clgN, if we choose so a small const.(Ei) =ed(*)" e N

· (, Ei) =1- b(E,Ei)
=1 - ,P(Ei) (independence)

-1 - (1 - (Ei)) =1- (y) 20.9 (M).
Si

2-100

ERROR!deg(i) are NOTindependent --
7: ⑦ ⑨-

#X:Consider a bipartite graph of Gi

splitthevertices into two halves:
-

left half /
&

I Gut only the edges from ⑰
Thesedegrees are independent N/

vert a/z vert
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