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Today : Graphs





Announcement
-

Boeing scholarships
- HW due Monday
- HWO - back + posted

( + I think Ifxesdblackboard " i )



Graphics
A graph G=(V

, E) is an

ordered pair of 2 sets :

V= vertices
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Whyte ( my favorite ! )
They model everything !

Example

- social network

- roads

- connectivity
- sensor rework

- Communications

:



Moretto :

6 is undated it edges
are unordered pairs
so { u ,v3= Ev ,u3

FF¥÷
is directed if edges

are ordered pairs
so ( u ,v)t(v,u )
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Dfns cont .=
The degree of a vertex

,
da )

,

Is the number of
adjacent edges.

A pathos!¥I¥d¥¥'swam ]( or ( vi. vi. ,) EE if directed )

A path is simple if all
vertices atdcshnct

A cycle is a path which
is simple except u=

vk.no#2dCvd=3@$$_oP=kihv3iyd
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Letnma : (degree - sum formula )

§vd4= 21 El

#= ;

" OF#Fogies
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Consider 1 edge :

has 2 vertices In is

connected to

↳ each edge contributes
+2 to sum on

left Side

CG =2l El #

why?



Size of 6

÷parameters :

NK n

/ EI =

m←#
of

# Part

How big can m be in

terms of n ?
# edges in a graph

with n vertices :

↳

mink
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,
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trees : acyclic graph ,
connected

↳- how many edges?

many



Represenhnggraphltow
do we make this

data structure ?

- arrays or lists

- matrix T
more
options

.  -



Ates
:

¥
:

vs.,.rs.

vz : V
, ,V3 , Vs

Vz : Vz
,
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Implementation-

:

More buried data studies !

Could use :

linked ←
assume

array
[

issues if insertion ,

sorting ,
"  '



Adjaangmatrix

v.Hvzugugvseat%ee.IE#Vy
directed :

hse whole matrix

space

:0(n2)
check nbr : 04 )



whchisbe.lt?_

Depends !



DI :

- G is connected if tu ,v ,

there F path from utov
.The

distance from u to v
,

dlu
,

v ) ,
is equal to the

# of edges on the
minimum UN

- path
(graphs are an weighted)

deep
"
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Algorithmsongraphs
Basicfstqueshon :

Given any
2 vertices

,
are

they connected ?

Also : what is their distance ?

How to solve ?

BFS

DFS



Suggestion :

Suppose we're in a mate
,

Searching for something .

What do
you

do ?

Depth FS :

go
left unhl

revisit

back up
& try next

leftmost
:

.



Pseirdocode : two versions
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Really , building a

"

tree "
:
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General traversal strategy :

Q_ : Can we use a different
"

bag
"

?



BFI : use a queue
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BFS vs. DFS '

.




