
/Eefn : A graph is a pair of sets (VIE) stE@E\u , rS : n , veVner]

with IVI > &.
vertexset * edge set. ↓

Nation : G = (VIG)
,
E(6)) = (V , E.) .

-rawing
a graph :

a eb
· v16) = Sa ,

b
,
c
,

d
,

e
, f)

6=
· E(6) = Gab , ad , bo ,

cd
,
bc
,
ce
, ef)

· ab = Ea ,b) = ba

· NO LOOPS
,

NO MULTIPLE EDGES NO DIRECTED EDGES

Q



ourdictionara be a graph.

· For e = xyCE , X and y are the edpoints of e.

· XiY EV(G) are adjacent if xy E16).

· etE(6) isIncident with veVIG) if Xee .

· y is a Neighbour of X if xy E16)·
Notation : xwy.

· Ng(X) = Sy : xyfE(6)] is theneighbourhood of X.
· dj(x) = INGIX)) is thedegree of X.

· v(6) : = (V(6)) is the order and e(6) : = IE(6) is the se .

②



VI-Specialtypes of graphs
⑧

Vz

· :. o NO EDGE .

· Empty graph on n vtxs :
V3 --- Vu
&

·Complete graph on nuts : K = motor
· Path of length n : Pr

= v v

VINo
V3 Vn-1

· Cycle of length n : C = ↳g vi
----un-

Va ③



Graphisomorphism.

Left : Let H and 6 be graphs . f : V16)
-> VIH) isancomorphism

if uVeEl6) <)f(u)f(v) E(H) Fu ,
v- V(6)

.

H and 6 are isomorphic if I an iComorphism f : v(6)
-> V (H) .

Notation : H = G .

When H = 6
,
an isomorphism f : vI6) -> VCH)

is called automorphism

a

toe = (a ,
b

,
c
,
d)

11 , 2 , 3 ,4)

& is isomorphism.
I

#b use of notation :"PhG means IHEG stH = Pr
g



↳hey definitions
Let H and G be graphs .

① It is aEubgraph of 6 if VIH) [VIG) and ECH) [E16) .

Notation : HEG .

② For UEV(6)
,

G[U] = (U
,
E) with E = Sxy : xycE(6) , X ,yen)

G[U] = the subgraph of G induced by U.

③ HEG is an inducedsubgraph if H = G[U] for some UEVIG).

⑨ Complement of 6 : J = (VI6) , E) with E
= Exy : xyE(6) , X -yeV(6))

⑳



Usefulnotations

① For UEVIG) , 6
- U = GIVIG) (U]

·

If U = \n)
,
we write 6-u .

② For FCE(6)
,
G = F = (VIG)

,
ElG) (F) .

If F = Se3 , we
write 6-e .

③ A(6) : = maxdj (u)
/

④ 5(6) : = mindj (u) .

⑧ dis)= Ti ⑥



Thehandshaking lemma : ZIdin) = zel)

Proof :

Count X = #\(x , e) : x + e , x = V(6) , e-E(6))

[d(x) = X = ze(6)

x eV(6) &
Every edge has 2 vxs

X
x meets d(x) edges .

⑦



Lemma : V 67 H such thatH is Al6) - regular and GCH.

Proof : Go = 6 and 66 =G ,
VIGo) 1V(60) = P

For is I
,
set

Connect X to itsF ↑69 =
twin Xin G-1L - if d(x) < 1(6) .

Gi-1 G i-1

STOP If Gi is AlG) - regular.

⑳


