
 

Complete graph every vertex is adjacent to every other vertex
Hi

A complete graph of n vertices is denoted kn 1
Subgraph a graph H is a subgraph of a graph G if VUH EKG

and FCH C ECG If
Clique a complete subgraph

Edge coloring 2 coloring 3 coloring k coloring etc

1953 Putnam Competition

Given a group of 6 people show that at least 3 people are

mutual friends 01 at least 3 people are mutual strangers

Kb i p color the edges using either blue

or redno show that there must be a

monochromatic triage that is a

subgraph

Pigeonhole principle



Suppose Xi Xs Xs Xy Xs 46 are irrational numbers

prove that I i j k s't

Xi 1Xj Xj Xk and X Xy are all irrational

Kb X Xz the sun is irrational

the sum is rational
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Ramsey Number

Definition

Rcs b n i the minimum n sit any 2 coloring

on kn must have either a clique

complete subgraph of orders whose

edges are monochromatic in color I

01 a clique of order to whose edges
are monochromatic in color 2

e.g RB 3 n E b
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Ramsey's Theorem
a

IN RLS t is finiteAs tE sit 32

O O

K4 5
RL lo lo n If we do 2 coloring ou

kn we are guaranteed
to

el lte



get a monochromatic complete

subgraph of order 10 Kio

Generalized Ramsey's Theorem

R cn nk is finite f ni EN ni 32 REED 17
k terms k coloring W

K 3

RChi na Mk _m I m s.t in a Kcolony of km
we are guaranteed to be able to find a monochromatic

subgraph Kai Kib

Schur's Theorem

H K 32 In 3 sit given any k coloring on the first

n positive integers there will be monochromatic X y and 2

St Xt y Z

eg K 2 n 2 coloring

N Liz I I

m f m is colored red l n EN

m f m is colored blu z 3 EN



X y Z E R OR X y ZEB
sit Xty Z

1 2 n 5 2 coloring

N III IE

X I y s 2 4
Try h 4

Koi 1 2 2 I L
f 1 5

5 2 36 I 5 1 4
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