
 

Claim ey graph G with in vertices and n edges has a cycle
Pf license If G was connected If G has no cycles G is a tree

G must have n 1 edges contradiction

Case2

n Eni E Emi m 3 i mi ni But by Case 1
Comp i has acycle

Pf 2
Claim For all n For my 6 with inertia and n else
has a cycle

Base Case n l claim holds

IH Sapp for some int k Ang f with k restics 3k edges

has a cycle
IS Goal Pf for Kal Sapp H has 1cal vertia 31cal edges

show H has a cycle

Pf by contradiction Sapp It has no cycle

It has a vortex say a of dy E

Remove x and its edge and Dad
call remaig graph G H

G has K vertices G has k edges G has a cycle
H has a cycle contradiction Do



T

Lem Supp we run BFS s

BES tree connect concsecatire buts theni if
u

on

Pf
R B R

As A valid 2 coloring BC for all by the Sam color

either LG Uy no edge BC emo edge inside a land
or LG Ky no edge BC non tree edges connect

consecatin Lads

Ii If 3 a non tree edge inside Lj Fan I
odd cycle G is not bipartite s q

Pf has a probh Lbj
BC paths mayshare vertices

To resolve it find lowest common ancestor of my
Supp LCE i

gq

Ccallz

The cycle Z x y z by j ii both j i

has 1 57 1 25 i Ljx y
odd number


