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Graph Searching : post Eggdig
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Correctness:#
Need to show it marks
all vertices reachable from

s
,

& no others
.

Proof : induction !

BC . s Is marked

IS
. Assume vertices at

daestance# edges ) K - I
re marked

,
t

show all at distance k
will also be marked
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To get connected components,need one more thing :

Make sure you actually
get every vortex !

( He shows a couple of

ways . )

%
"

-

" Best - first " search :

Wait for next chapters -

These are a bit more

subtle
,

so we 'll spend
more time later .



Day : Reduction's
A reduction is a method

of solving a problem
by transforming it to
another problem .

We'll see a ton of
these !

( Especially common in graphs . . . )

Key : - What graph to
build

- What algorithm to
use



Tnrst example :

Given a pixel map ,
the

flood - All operators lets

you select a pixel -
change the color of it
a all the pixels in its

region .

Mmmm

How ?
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P V = n
'

in put: Set up graph w/

adjoined
npixhegnd based on input colors

.

Then
,

our algorithm :

if pixel p is selected
WFS ( p )
↳ augment to

change color
when marked

correctness : WFS reaches

every connected node
,

d

I built the graph so

same color regions only are connected

runtime .

. Och - E) = Ofi )



Next : Minimum SpanningTrees

Goat : Given

anIegBh9ed
graph Gw ,Anda spanning tree of G
that minimizes :

wtf #wee )

Motivation Everywhere



First :

Does it have to be a tree ?

men way to connect

every vertex : -

if cycle ,
remove an edge

Cassuming Pos
ihre weights )

Se÷÷
are

' i

obviously
" not

unique !

Ex

0€I
•

A¥f÷±¥I
tree ? any spanning

tree has weight n
- I



Things will be cleaner if we

have unique trees .

So :

⇐

iiegnstsmageakasehdsee

,
then MST is unique

.

PI : By contradiction :

Suppose Tat '
are both

MSTS
,

with T # T !

We'll show two edges have
the same weight :

T
TTT

' has a

,

Pick one
,¥⇒¥¥.

* *
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Now ,
what if weights aren't

unique ?

Just need a way to
consistently break hes .

Picture :

,

e

So
, takeaway :

Can assume
unique MST

.



Net : an algorithm .

The magic truth of Msts :

You can be SUPER greedy.

Almost
any

natural idea
will work !

This is highly unusual
,

t

there's a reason for it :

these are a C rare ) example
of something called a

matroid .

( Way beyond this class . . . )



Keyproperlyi
Consider breaking G into two

sets : S and VIS
v - s

S o

g a
e

a C
d

o a

a
d

o
'

a

The MST will alwayscontain the lowest

edge connecting the
two sides

.



Generic Algorithm :

Build a forest
Subgraph.

-

: an acyclic

Dfe : An edge is useless
if it connects 2 end pts
in same componentof F

An edge is safe if it
is minimum edge from
some component of
F to another

.

F :

f* .

a.
or
t

↳ a



So idea :

Add safe edgesuntil you get a tree

If everything isn't connected
,must have some safe

edge .

Why ?

Add it a recuse
.



We'll see 3 ways
:

① Find all safe edges .

Add them - recuse .

② Keep a single connected
component .

At each iteration
,
add

1 safe edge .

③ Sort edges a loop
through them

.

If edge is safe
,add it

.


