
CAlgontmicJPwpvti.io/-Chorda1graphsDenoh
by ✗G) the chromatic

number of 6--14 E)

that is the minimum
k≥ I s -

t we can partition

✓ a) ✓ = V ,
v40 . . _ uh and

each Vi is

an independent set

V1 # Vk

Denote by w(G) the size of a
largest clique

G- Complete subgraph ) in G.

clearly ✗@ I ≥ w( G)

Definition G is perfect
-

*
✗@ ' I = WCG

'

) tf G
'

induced subgraph ◦to

compute graphs are perfect
and also chordal

We will show that every
chordal graph

is perfect .



-

Let 6 be a non - complete graphTheorem 4.9

and let s be a
vertex separator of 6

set G - S has connected components
A

, ,
An - - At

Then ✗ ⑥ I = max
✗@EsoAD)

IEEE]

and w (G) = max w(
GESU Ai])

iett]

P : This follow , from
the fact that then

on no

- edge , between
GA
,
and Gaj for

i=j

So every clique is
a clique of some

G [Su Ai ]

And we can
colour G by Max ✗ (

G Eso AD)
ie It]

colour> by colouring S optimally
and then

extend

this colouring into
each Ai

D
.

Conllay4 Let G be connected and not complete

let s be a repainting at inducing
a clique and

A
, ,
Az - - AE the

connected comp . of G - S .

If GESUAi] is perfect
field ,

then G is perfect
•
s ✓

p : induction on
IV@ 11 base case •

It suffice , to show
that ✗@ I -- WCG )

By Then 4.9 and
the assumption that

Gtsorti] ispvtctto - a-
It]

we sat ✗ (G) = Max ✗ (GESUAED
= Max w(GLJoAi])=w(6)

c. c-Et)
d- Et)



Theorem4 Chordal graphs are perfect

Pi Induction on n = IV@11

◦ If 6 is not connected we
are done by induction µperfect

• If 6 = kn we an
done

•
So G has a non trivial separators

G- S = A
, ,
AL . _ At

•
GIS) is a clique ( by theorem

4. 1)

o By induction
G [Suki] is perfect for

ie It]

•
Now corollary 4. to ⇒ G is perfect ☐ .

proposition4.LI
Every chordal graph

Gon n verhtes

has at most n
maximal cliques

and equality holds only
if E- (6) =∅



p : let 0=1-0,02 . - on] by a p . e. s for G

and consider a maximal clique
A

Then A = 404,0in .
- if;a ,}

when
-

o
- '
Coi

,
) < 0-4%7 < . . _

< 0
"

Vila , )

• • • ☐

• •

vi. a

Now A = 40410 ✗%
,

when Xvii } ojloiig.EE aj
> it }

So there is at most one maximal clique
storms

at any verbs Up .

Note that if some on
with b. < it

is adjacent to all of
A then then is

nomaximal clique starting
at %

,

!

This implies the
second part of the proposition

no max clique starting
her

-
-

-
- - -

•
•

p ←

first vertex tonight
with a

higher neighbour



It is easy to list all
the cliques of the

form Oi
,
u Xvi

,
,

but how do we find
the maximal ones?

AIgonthm4.IS
can the vertices

in the order according
to 0--1-0,02 - -- on]

when considering
vertex 0 we update Slu)

:

• = clique

• ◦ .
- - ;☒••

a

scut = size of largest clique currently
known which

startsatvert_
Note that then may

have been a
vertex o

' before or in or

who n first vertex in ✗ oc is also
u and which gives

a larger clique .
In that can

ski does
not change

when scanning 0 .

When 0 is scanned we
also test whether

we
should

update sci : if s@ ≤ 1×01 then Serie
Kol -11

We can also update ✗
at the same

time :

if current value to
✗ is less than

I + Hot

then ✗←
It Kol



conotmctionacolounnswithXG.lu/ooI

• start at on ( o = Erik -
- - vis )

e
assign

colour 1 to on and so
to on -1

◦

when considering %
assign it

the

smallest colouring
not und on a

vertex in ✗ri

This gives a
colouring with

k=w( G) colour
:

Oi is assigned
colour re I

④
vice Xo;

is an ¢+11 - clique

Independence number
of chordal graphs

howbpñÉtHI
with I=d@ 1

and a covering
◦ f V by a@ 1 cliques (certifying

)

that I is a maximum
independent set .

let 0=[0,02--4] be a p.es .
and define 4.42 , - - • ist

inductively : y
,

= 043=01

for i > I y ,
is the first vertrxattwyi . ,

s.ty.EU - ☒ y ,u✗yzu . _
◦ ✗ya , )

stop when V -Hy ,o✗y, - - o ✗
ye
)=∅

output 1--4%42 - - Yet



Theorm The Kt I= 34,42 ,
.
. .

,
Ytl is

a maximum independent at and

41,42 ,
- -4£ is a minimum clique cover of 6

when Yi = Yiu Xyi

P : e 49
, ,y, . . yt } is independent

by construction

• Yo is a clique for i -7,2, -
- it

Then two thins> imply
that

a@ I _-t and Y
,
,Yz . . _ ,

Yt is a minimum

clique cover of V@ 1
. ☐

.


