
Algorithms

MST (part 2)



Recopy
-

Reading due Friday
- HW due tomorrow by5pm

( in main coffee or to me )
- Next week : sub on Wed

t.fr , .

"
C In class work dayone of the days

↳ useful for HWI ! )
- Next HW :

Oral grading on

Monday , 11/4 &

Tuesday , 11/5

Sign -

up in class
,

next Monday !



Next : Mmimumtrefpannmg

Goat : Given

anIegBh9edgraph Gw ,Anda spanning tree of G
that minimizes :

wtf #wee )

Assumption : - These are unique .



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

.

large I'= :

25¥⇒→

useless
I " to to



So idea :

Add safe edgesuntil you get a tree

If everything isn't connected
,must have some safe

edge .

Why ?

Lemmy: For

anysplit of

G into 2 sets So V - S
,

the
minimum

edge from
S to V - S will be in MST

.



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

.

differ : runtime



First one : ( 1926 - ish)

So we need to :

While more than I Component :

- Track components
- Find all safe edges

- Add them



More formally
: a
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,If ? Oates safe :Ids#
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← if not useless

in each
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↳ OCVTE )
Uses WFS - variant from Monday :

OGE)



Correctness :

- MST must have anysafe edge
- We keep computing safe

edges a adding
- Stop when # connected

components =/

⇒ Have the MST !



Run time OCVTE )
-

"

A bit trickier ! I
t Of #

taped) TED

Depends on how manysafe edges we get .

Claim cethsefeaffcompoatentsfy
safe edges each time

.
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Se : rant me :

t Looks at each vertex & edge
in

worst-case
O ( Vt E )

I BFSIDFS

entrees]← HagermanMons ?
↳ oclogzv )

⇒ OHE) dog,
V )=0CElo



Primbalgor-thmicreellyJarnik.ve think )
Keep one spanning

subtree
.

While ITI t n

'

④§ add next safe edgetimes



Implementation :

From all edges goingfrom
VCT ) to VCG ) - VCD ,

add safe one .

F- ? ?
min weight edge

Ii Which data structure ?

heap ( or priority queue)
- Extract Min : GG)
- Insert or delete Min ?

0dg E)



Runtime
-

:

While, IIThin! a delete it

add new N 's edges
to PQ

Ty.⇐
I da ) . log E

ftp.#IqEEOCCvte)logEJ

A
Can improve if use a better

heap : Fib .  heap .

( Book goes over alternative -

don't
worry if that's a bit

unclear
. )

Comparison to Borin ka :

Faster
,

unless E- OCD



Kruskal 's Algorithm

:#
of , it must be useless

.

How to implement ?

Sort : O CE log E)
Need to lest if end ptsof an edge are

in different components



Algorithm
-

:
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