
GraphTheory

· A graph consists of a set of vertices [ and a set

----

of edges ECVXV .

· It represents pairwise relationship , typically illustrated
using dots or circles for vertices and lines (not necessarily
straight ( for edges.

Example : #-
⑬ cycle

② ↑T path

↳
⑪

We will focus on undirected graphs . Edges have no direction.

(or you can think that (U ,v) and (V, n) are both in E)











Trees
nun

A tree is a connected graph with no cycles.
-

g o%o b↳
*ternative definitions :

1. connected & cycle-free
2 . connected but removing any edge disconnects it.
[minimally connected]

3. Cycle-free but adding any edge creates a cycle

[maximally cycle-free
Tree= IE1=IVl-1



Tree => IE1= (v) - 1

Lemma : Every tree with 1v13,I must have at least one
num

vertex with degree 1.

proof : Induction on n= IVI
-

Base Case : n= 1 · LE lE=IVI
-

FactiveStep : A tree with↓ vertices has

IE1 = k - 1

Consider a tree with K+1 vertices
,
it must have a vertex with degree 1

· delete this vetex of degree 1

K vertices
⑧ together with its edge.

a beewith

adding back the vertex and its
has IE1= K - edge maintains the equality -










