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W stillcoming

- Today : graphs



Graphics Cagain)
Used to model everything !
G = ( V , E ) Nth ,

let m

V : vertus = &, .
. .

,VB
E : edges ( directed or undirected )
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Useful fact : degree - Sum formula
undirected : in
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If directed :

§ in degree I v ) = § out degreeCD
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Dfns .

-
- connected : For every pair

u
,
v

of vertices
,
there is u - u path

- connected components :

Maximal connected subgraphs

v -path: Sequence of vertices
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- cycle :

" path " where
V
,

= Vk
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- circuit : cycle , but allows

repetition of vertices



Frost problem
'

. Konigsberg bridges

Grape

*
This becomes :

circuit
ait

x

How to solve ?



Breckigtdown :

Whet is a

necessary
condition ?

↳ all vertices
must have even degree

,

Obvious one : can we tour 40
this graph ?

none.

.IE#I.nnecaa.
Think about a

single
vertex -

how would a tour proceed ?



Is this su cent ?

Yes Consider a graphw/ all even degrees ,
t . build an Euler tour :

Start at a vertex -

walk - pick any edge
Vi Vy

continue
until "£⑦stuck back at

S v

S - V
,

- Vz - Vz - V
,

- Vy - Vs - Vz -5

related .

paste
" start



Algorithm:

Runtime : 0(m
while (v has pos degree)
visit edges



Next problem : Cayley , studying
hydrocarbons

'

°

Examples of trees :



Finally ,
Hamilton created a

game
:

Visit
every vertex in a

graph exactly once

Not : This one is hard
.



Wageredgraphs :

We'veactually talked about
These in the Last few
chapters .

Each edge gets a weight :

Lost chapter or 2
,

we

hunted for longest paths .

Can also reverse this :



On to some biology :

Back to assembly !#weeks ago )
Last time

,
we did the

greedy graph algorithm .



In actors :

collapse
→ /

collapse
→

collapse
→

final :



Problems : Greed . (usually )
doesn't win !

(this is

basically

cough?Sawantway )

Approximation
However

, This does give a

~2 . 5-approximation

length of greedy E

~ 2.5 ( length of OPD



In particular , known issue

6
charactersme

- -

← -

-

-

8- -

-

To fix : longer needs !

just
8

-



Repeats
These often foil assembly -

certainly SCS
, b/c of " shortest

"

Need longer reads
↳ catches the repeat

But : algorithms that don't

pay attention to repeats
will always collapse them

Robley :

Human genome is 50%
repetition !



Thistime : De Bruijn Graph
Assembly

Idea : build a different graph

a

Vertices .
" words " ( or length k

Edges :
'

user edge§f↳La
time U then rappers

in input
Note : a

Definitely a math graph !

a directed, unweighted



A better example :

Keys"

AAABBBBA
-

→ r
C' tryNote : path ,

⑧ restaurant



De Bruijn Graphs :

How to build ?

General procedure :

g

@u.u, pagan ,

]



An example :



Question Why is this
Eulerian ?

Think about how
we built it :

each time a

vertex was

added C other

than 1st Hast )
,

had in edged
out edge

2 odd degree
edges
start at one

,
& must getstuck at other

*#¥



Algorithm !

CPython )



Robbins
① Perfect sequencing

Never

( next
slide )

② Repeats can still cause

issues I

Simple C ish )
'

example of how :



Non-issueGe① is a big deal ! )

Graph for "

Same
,
but

a . long - long - time
,

K -
- S : missing ong -

t :

Issues
not connected



Sam ,
but Same

,
but

has extra error :

copy
of long.

→

lxngong
-
t

Issue : not
- Enter Issue : not connected



Fretfulness


