
Algorithms

Graphs :

intro r terminology



Recaps
- Oral grading today ttomorrow

- Review on Wed .

↳ bringquestions !

- Test Friday
- Readings due next week

- HWS due after break



Greedyatgs :

The key is finding how to
be greedy .

Proving correctness :

① Fud some lay property,

& show greedy has it
.

Ex 4.1 on file storage :

Cost was minimized
if LEI ] E Kitt ]

② Compare opt to greedy
t Show you can swap .
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Post midterm :

-

On to graphs !

Today will be abasicOverview

Reading Csec 5.2 rs
. 3)

should
go quickly -

due next Monday
I mostly want to set up

basics of notation
a key results

.
. .

( Note : Will skip oh
.

6

entirely . )



Graphed
A graph 6=0

,
E ) is an

ordered pair of 2 sets :

✓ = Vertices = { Yg Uzis , Vy

}
E -

- edges = { Envy
,

Evans }
,

- - -3

ur i:#¥.

Vy

/



Whyi
They model everything !

Example

:

i

LOTS



M

F!Fdfd

if edges
are unordered pairs
So { u ,v3= Ev ,u3

"

no ¥:* .*
G is directed if edges

are ordered pairs
so ( u ,v ) 't ( Yu ) Luis

A

u #



Dfns cont .#
The degree of a vertex

,
da )

,

IS the number of

adj#
edges.

incident
A path P -

- v. ;
 ik Is a

set of vertices with
{ Vi

,
Viti } E E

( or Cui , Vin ) EE if directed )

A path is simple if all
vertices artists not

A cycle is a path which
is simple except u

-

- Vk .⇒simple cycle
¥1

wdrkepcaeakd¥; regress
.

circuit : cycle
but allows repeals



Lemmy : (degree - sum formula )

If da ) = 21 El
-

PI "

-

Every edge has

2 endpoints .



Size of G-
2 parameters :

IVI = n

I El = m
.

How big can m be in

terms of n ?
Csimple graph)

D - S form :  dcu
, Itd t . itdcvn )=m

m=gEach vertex can be connected
to n

- I others
.

ME Gn
,

- DtCy? ) thy;3) t -
. tf

= :&e = (2) = IED
Tree : m

-

- n - I



Represenhnggr.ph#

How do we make this
data structure ?

- tests

- matrix } tradeoffs



Each
lists :

17
U : V2 , Vs

µ
→ V2 : Vi , V3 , VS

lists Vz : V - I V4
,

VS
w . £•↳Vz

Vq 9 Vsi VS

Vs : Vi , Vests , Vy V

- Vy
21 El

size : Ocntm )
.

-

Lookup : Time toch.e.de if vetyo- are hbrs
-

cheek
in a list

linked : OCD Cnatoohodcvi ))
array : Oaogn)



Implementation :

More buried data structures !

Could use :

→ linked
or

array
- based



Adjaancythatnxu, . !↳3
÷

. ¥ ,
Vy[

use if G is .
.

directed

space : 0cm )
check nbr : OG )

⇐ :



whichisbe.lt?-

Depends !



Next time

Tire week ) :

BFS - DFS quick recap
Then onto MST - shortest

paths .


