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Wed

- worksheet :

coming (today )
- Review : 1 week from

today
- Sample find coming

tomorrow
- No lab - lecture instead
- Wed next week : 8am final

- No He hours today
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A graph G=(V
, E) is an

ordered pair of 2 sets :

V= vertices = { v. ngvs ,v4}
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They model

everything
!

( non - hierarchical
,

non - linear )
Example

- connections on social media

- road networks

- internet

;



Moretto :

G is undirected if edges
are unordered

pays
endpoints

so { u ,v3=

Evan
}

k¥e⇒¥@G is directed if edges
are ordered pairs

so ( u ,v)F( yu )

(u,v)u
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Dfns cont .=
The degree of a vertex

,
da )

,

Is the number of
adjacent edges /¥÷¥dg

.

A path p=v
, ,

" ,vk

"F§%
set of vertices with
{ vi

,
vii. B E E

( or ( vis vi. ,) EE if directed )
,

A path is simple if all
vertices artdcshnct

A cycle is a path which
is simple except vi. vk .
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Letnma : (degree - sum formula )
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Size of 6

÷parameters :
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How big canm be in
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Worst case : Kn
Acomplete graph
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Trey connected graph with
no cycles

( Not : no root here ! )
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Represenhnggraphltow
do we make this

data structure ?

- pointers !I '

↳ list . like

¥* :
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Implementation :

We call These vertex lists
,but don't have to

use lists
.

Options .

÷
B

- vectors i

:

Tradeoffs
-

:

insertfvs. look #premove



Adjaangmatrix

u.HI.my#
vz X A 0 1

v. •/¥\oV3

¥tox*eHEdirected : need both
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Whchisbe ?

Depends !
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DI : apathy
- G is connected if Hu ,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
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Algorithmsongraphs
Basicfstqueshon :

Given any
2 vertices

,
are

they connected ?

Also : what is their distance ?

How to solve ?



Suggestion :

Suppose we're in a mate
,

Searching for something .

What do
you

do ?



Pseindocode : two versions

Really , building a

"

tree
"in
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' sex .
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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 '

.




