Graphs
Formal definition: a jrqpk is a set V
of vertices equipped with a cet E

of Size 2 sobsets of V called edges.

Ex: V=[4] g
E- iﬂ,l’l,'\‘:'ﬂ, A—*

TRINLY) B
We write i~) if ii,j\eE

Semetimes we...
e allew Lleops,
o direct the e.dgas,
eallow multiple edges between

+wo vertices,
e put we.ijkts on the O.Jjes.

Bt wovelly we s+uJ\/ s_i_:_«pl_e,_jr_qpﬁ.

An independent et is  maximel
(an l‘_'_\_l_5) it is st properly

coatained in anmother independent
set.

Ex: Let Co dencte the cycle on
the vertices [nl  where

i~vj & (=2 (med n)
C."
I
: 3
S
\.(/

How Many MiSes does Ca hqve?.

An iadependent set in a jrapk 15 a

Svbset T eV of verdices, no fuvo
aJ)ace-n{.

A cligve 15 @ svbset C eV of vertices,
where there 16 a e,dje conneckn‘nj
every paic of verdices.

Ex: 2 mclepuw(ew( sefb: {2, %Y,
£, 3
vood 3 eligoer (0243, B34,

Ramsey's Theorem: Fix k. Every

SUHicie_n{lr Larﬁe_ gr "‘fh coatoing
Cither a cligue or an independent
et with at least Kk vertices,

\1]

Define  cn = #MiSes in Gy, so:

A
3

a.' =Z

S
~
o

hpos;«éion: For N2S, aa =854+ %.3:

M" Consider an MIS T E&Cn.
Since nz 5, ITl22Z. Let U<
d&noél ‘t"\f. j\‘?.o.'tQS'(' two e,le,mgnfs
of I.

C,\Qq,rl)l J"L 15 O.H:her 2 or 3. If
jei = 2 than removing ) gives on
MIS of Cap. TI# jouv=d, then

removing ) sives an MIS of Cn-3-

Taverting this map is Rasy. For
Q.W.r\( ™MyS IQC..-,-LI let i denote
it 3reake.s+ entry and add (t2.
For T & Cn-a, add i+3. DO



These are the Pertin Aumbers,

Pere\dg Theorem: IS p is prime,
then 7l

Proof: Midterm.

The (eact non-prime N such +hat
nlan  was found in 1992; ¢

"
5211 = 23 441.

B:_opoSifl‘M'- For o j“‘?hs 6 aad
(4' we heut

m(GUH) = m(6) m(H),
Procd: For any MIS T € GUW,
ITNG mst be on MIS of G, add
1N must be an MG b H
Convu‘sdj, f T s an MIS
of & and T is an MIS of
B then Tul s an MIS
of GV ¥ 0O

Ecdes in 19¢5: How many Miseg
tan o dra?h on n vertices have?

Oedine
m(G) = #MliSes in G

(n) = max Im(@): G has
‘7 " * im n vtrtices'ﬁ,

Exi G= A' m(G)=73,

H = L m( W)= 2.
6 U H =A L*m(‘-"“)’G.

Conjectvre: For all n22,

3“ ns 3k
gla) = { §.3%" n=3kel

2.3  n=z3k+zZ,
Pchieved by disjoint uniens of

AR\

Moon-Moser @ This 1 correck.
V

First, we need o techaicad
lemma,



For any vertex v of G, its

(epen) ne.iJhborho‘oé (£
N(WV)=§uw: wevy,

Tk¢ eclosed M,iahborhood i$

N[v] = {u} v NCW).

?rovos;tion.'. For ony vertex veG,

m(@) € ml6-v) * ~(6-NLIVD),
Proof: Take an MIS Is6 If
veI, +hen I-v is an MIS of
G- NV), and co/\versdJ, if J
s an MIS of G-NIV), thea
JU §u) is a MIS of G. Every
MIS T of & which doesat
contoin v s alse an MIS
ok 6-v. Q




