







































































































Agenda 0 Reviewofgraphdefinitions
1 Tree properties
27 HandShake Lemma
3 Graphrepresentations
4 Depth first search
5 Breadth first search

Review

Graph
andirected

directed a mph cycle
Vertex completegraph
Edge subgraph
Degree complement

tree runrooted
simple path rooted
reachable a forest
connected components Bipartitegraph

Additionaltreeproperties
contained in the pointbelow notcovering

Any tree has at least one vertex u with
degreecul I

Too

f sgf o ieo










































































































I
pick a new degree Iedgesince anditmust
either we or
onlyhave exist
one edge

won't return lothesame vertex
blewehavenocyclesmatree

starting here
Rooted trees have a few more

definitions
Root

Level 0

Utah levett

V Lever

N level's

f uisparentofv Level 4

q rischildofu
Leaf adware siblings

Vertices with degree L are leaves
nochildren
























































nochild

Trees must have between 2 and NH
leaves

O.ooo.se 0 2 leaves

Jµ IVI 1 leaves
O

HandshakeLemmadirected

Let G beany utadtreeteet graph

Evdegreeas 21El

Eundegree v tout degreeG 21 El

got
u oBe



u e

Pick some arbitrary edge e contributes
one degree count to u one to V
s e contributes 2 to the total degreeof
G and since e was chosenarbitrarily
this wi og can apply to anyedge

Cor.rotary the total degree of a
graph is even

Graphrepresentut

Adjacency matrix

ee

il
iI s



Aig 1 iff edgeexistsbetweenvertex i8j
O otherwise

0N Howdo we check if an edge exists between
Vi Us check entry ab or as in the
Matrix To find an adjacent vertices
scan through the row o my

Adjacency list glinkedustnotnecessarily
sorted

FB
array

And an edge scanthrougharray
Find alledges return linked array

When to use one or another

D C



Matrix Denselgraphisalmostcomplete
static
lookingupspecific edges
hotsearchingthroughall
adjacent vertices

List Sparselgrapncomplementismostly

updating
complete

searchingthroughanadjacent
vertices

Traversal
StarGhtAgAlgonthmsmGrapt

Depth First Search
Canunth

i
anode alreadyvisited

Then return to the
previous nodes repeat



Example starting at 4

Example at 1
4

3

t.TK f6
23.4.96

5

In more depth

17111 Visited
I 23456



Ii Ei inif vistedCUT false
DFS u

y

Breadth First Search Main idea traverse
4 All yourchildren 2then traverse the children

1 16
oftghefoflnrsattthfn.IM

5

Example starting at 4

4,14316
3512,6 7
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Example at 1

g
4

gg
Yq6 1,213,714,5 6

5
2fit

In more depth

1xTx xIE Visited
I 23456

4

pfg.g.imiIaEemiortyEx ta5 IEuftpg6Xaddtouto 5
queue 42



qu 12Queue 7


