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Introducing Ramsey Theory

(n)
There If P then G(np) is

a -expander with probability + 1 as n + w .

Cal a pair of rotex sets S
,
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an I-expansion refuter (E-ER) if

- ST
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- All elements of &S belong to To

&S
G

+
G is not a -expander

#
G has a

-ER.

(H) 75 /Sk
,

losk * IS)

=> T = Sus
, 1Sk(T

so ST is a -ER.



(i) If (Si) is a "2-ER then

IS) ** (2nd line of def)

as : TS (3rd line of def)
losk EIS) (and line of def)

TIS has <I as many
elements as S.

·
k((s) = k = n-> +n

#( of EER in G(rp)]
= [[P)S,T is a =- CR)

TSET

(k)(in)E (i) . 2 : (-p)

= (ii) (2 (p7 by"
= - 1 + (1 + 2()- p)46)



= 1 + (1 + 2e
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#
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[n = 64]

= Lea.
By Markov Jueg

,

P (G(p) has a -EM)
Pr (G(n

, p) is a-expanded
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&InSEY Theory

&. A clique in an undirected graph
is a

vetex set S such that

every
two elements of S form an edge.

An indep set in an undirected graph
is a

vetex set S such that

every
two elements ofS don't form an edge

Theorem. Every groph with 36 vertices

contains either a clique or an

independent set of size 3.

Prof. Take any vertices VN6

·



Connect every pair with a

blue ede iP (g) ELG)
red edge otherwise.

↳ either has I blue neighbors

or 3 red neighbors.

Assume red
.

If
any

2 of

those are connected by a

red edge, we have a

red triangle
If they are al connected by

blue edges
,

we have a

blue triangle.

R(5, 3) * 6. .

u

R(k ,
1) is the

minimum n such that every n-vertex

grah has either a clique of size h

or indep set of size I



Trem (Rausey
,

1930]

R(k ,
1) -

> 2+ 2- 3,

of. Suppose n
= 2k+ 2-3

Color
every pair of vertices

blue if Grisj) is edge of G
red if not

We seek alique with all edges
same color

,
either blue with

↳ Vertices or red with

& vertices.
t = k+ l-3 .

Construct
sequence

of vertices

Vo
,

Y
,
---

, Ve

and vertex Sets SoS..St
Starting with Vo =

any vertex

S = all vertices

Always VieSi:
Look at colors of edges



from vi to Sildriz.

Majority
red => Six = red neighbors

Majority blue => Sid ,
=blue neighbors

Vix
= arbitrary element of Sit

In/[7
(Sol >

, zk
+ e-

=> Spen, Sp all non-empty

V
.

k
, veor----

If kee of the vertices in vo-

are blue -> blue k-clique.

Ifl1 of them are red

=> red t elique .

If EkE2 blue
,

-1-2 red

=> <K+ 1-4 colored vertices in

--- &



Eres,

1947)

R(k,
k)-2

*
Vk3

Proof (next time


