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First :

Does it have to be a tree?
Yes ! Why ?

Spps not - then 7 a cycle .' ÷÷is:÷÷÷¥E¥.Second :

still connected
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Now , what if weights aren't
unique ?

Just need a way toconsistently break hes .€fw①¥e% one will auks:P
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So
, takeaway :
Can assume unique MST.
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Next : an algorithm .

The magic truth of Msts:
You can be SLOPER greedy.
Almost any natural ideawill !
This is highly unusual

,
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there's a reason for it :

these are a ( rare) example
→ of something called amatroid
( way beyond this class . . . )
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Consider breaking G into two
sets : S and VIS
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Proof: consider minimum edge e
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Suppose Mstdoes not
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Take Iv e- : tree t an

edge has at least one cycle .

why? since e-au tu
a path in T.

Take cycle .
d.remove a different s to VS
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Generic Algorithm.EE#IYyth5Iv-s
Build a forest : an acyclic
subgzphiesthangydnf.im

Dfe : An edge isusele
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So idea i

⇐¥s¥EeE7qIf everything isn't connected,

y
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have Some safe

Pick a component of F .

Make it S & rest
v -I
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tapply that lemma .
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We'll see 3 ways :
start w/ in components

→
① Find all safe edges .

Add them - recuse .

Borut ka

② Keep a single connected
component .

At each iteration
,
add[ tsaeedge .

③risofatroegdgefhem .

loop
If edge is safe,add it

.

all 3 use this § VS
term
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First one : (1926 - ish )
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More formally : graph
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Correctness :
- MST must have anysafefe.ge
- We keep computing safeedges Hading
-Stop when #connected

components =/

⇒ Have the MST !



Runtime
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Abitur !

Depends on how manysafe edges we get .
Claim there are at→

least #components
safe edges each time
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Se : runtime :

t Looks at each vertex t edge
in worst case :

↳ BFSIDFS
on tree c

.
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