
 

Recalli If we are g.eutwowithes v w eVCR in same

component we define d w minimallength ofpath from vto w

minimalpaths are
also called geodesics

Def diam G max dcu.nl u

weVCGBTheonem
If G is a natural

connected graph
third

and a cU G v is as far as possible
from u i.e dl un

maximum
aw allpassl
v s

Hea v is not a cotwake

Aside Soppase GB
connected

If've G is a cotunlex then
G v is

disconnected

so can find a we G u in
differentcomponents

any path
from u to w in G must

malude u

Cannady if we have two whies u w in a
connectedgraph

suchthatany u w path passes
through some other fixed

artex u then u must be a
cut wtex

theorem Antex well G G connectedis
a cot wetex if

and only if I n w e U G sf u lies or e u w path

UW EV



Pf ofthem
Soppose a fixed v chosen suchthat dken maximum

suppose angry by
centradaku that u is acutwtex

pick w en camp I G v whichdoesn't include
u

V w e G u

m.ie th on comp
esthk not u

bypneous
arguments any u w path

includes a

d yw d la v contradicts maximally

Cain if we cha en u u e U G G connected s t

dCun diam G u u are both not cotwhees

So any
connected graph confans atleast ten

non cut
vertices

Note in a tree ay edge
is abridge any

unlex is

either a cut wtex
ordynee 1 leaf

Can 7 at least two
wtres not outmhres

at least 2 leaves



DEI A connectedgraph is called nan k if it

has no cut vertices

Def A graph G is called
disconnected if we can

findsubgraphs Hi Hz CG
suchthat

V G VCHI v UCHD EC G ECHIU ECHI

and vCHI nVLHD

Pmp_ Agraph G is
connected if and only if it is not

disconnected

Ifi Suppose G is
connected wantto show that G is not

disconnected Argueby
contndicten suppose G is

disconnected

i e F H Hz as labarre
becase V Hi can find

Vi cVUti i l 2 now the is a bathfrom 4 to uz

pathstarts in H
ends in Hz

let u in thepath
bethefirstuntex in Hz

and a'the

vertex in path gvsthefoeif.e
uulHe

dgempathcauueitzthem.e
cECG EEH.lu ECHI sa

e EEUti some i say
it

entices incidtfo e are also in H
u u e vCHI nEVCHI



Conursely
NCHd NCHD 0 contact

Suppose G is not
disconnected why is G connected

Guar n w wantto show there is
a walk from v to w

let V bethesetof wtres
sf canwalkfrom

u

U i ne UCH l 3 a u u walk

ki a c Var If a v a walk

Hi G Cui know H t since veH

UCHil e Vi VCHI nUCHD of

VUtd u UCHD VLG

i
truesureif you canwalkto u

from u and u adpauffey

Hen can walk from u to ra

if Neff would have G is
disconnected

be 0 U UCG canwalkeywhe
from u



121 A graph G is separable if I subrgraphs HyHz

suchthat ECHD o EUN Eco

CHI or CHI VCGI

F Hd n e CHI f
and UCH in VCHd has at

most one element

if G is
connected then will haett CHI

nVCHd 7

Pry A connectedgraph G is separable if and only if

it has a cot vertex
G is nonsepatable iff Craig a

Pf sketchof idea'r if G is separable
choose H Haas

above then u cUCH nUCHa is

cot vertex

andconversely if r is a cotvertex say Hi H subgraph

af G v as in

Set Hi GIVCH'd u is

theorem If G is a graphwith at least3
verifies then

G is nonseparable if and only if any
twouerfes

lie on a common cycle



PI Soppose any finevertices
lie on a common cycle

suppose u is a cutvertex Cagazly contradeeton

choose u w on diff componentsof G v

byassumption I cycle
in G confy u w

there are two mutually disjoint
u w paths

v not on path paths 7 u w path not

ihudy u controlcube

Suppose
conversely that G is nanseparable

note G has no bridges
sue Gis not e

if there are pairsof
verbres noton a common qc

choose u u noton a common cycle
w l dCu v as small

as possible nole DUN 32 since if u adjacentto u

then e uv not on a cycle e is a bridge

Fath footptphits
acute

P

Essie




