


































































Recap Minimum SpanningTree MST

InputG is an undirected connectedgraph with aweight

w un associated to eachedge in v EE

Goal Find a spanningtreeTEE acyclicandconnectsallvertices

with smallesttotalweight
WCT want

GenericUST Gw LoopInv

A Ais subsetof someMST
While A isnot a spanningtree I

findEun EE safeforA
A Autun Is fun safeforA if Autun

Return A also a subsetofsomeMST




































KruskalisAlgorithm

Idea Puteachvertex in its own connected component
Thenrepeatedlyadd theedgewithlowestweightthat
cetstronnectedcomponents to A

MST Kruskal G VE w

1 A
2 For all vEV v1 T Makeset
3 Makeset v 11eachvertexin its own connectedcomp
4 Sort E in non decreasingorder E logle 2Elloglul
5 For fun EE
6 If findset.lu FindSetlv 1wandvindiff.comp
7 A AUTUN
8 Union u v 1mergew'sandv's components

9 ReturnA

Runtime.lv TCMakeSet tTlSortE tIEl.TCFindSet tIvl.TCUnion
DisjointSet CLRS519.3

t.ISEni.fIagi
Mt Ellogluttlelogin
Wllogul LIElog V1





































































1 Prim'sAlgorithms

IdeaWegrow a tree Eachtime we addthevertex
Lidethetreethat is connectedbythelightestedg

Correctness Let thetree we grow be
T.thentheedgeweaddedisalightedgeforthecutCT.TTandthereforesafe

rootofthetree

MST Prim G V E w

1 For uEV
2 key u 0 maintainsweightofthelightest
3 parent u 11 edgebw n andthetree
4 keyer 0
5 For uEV
6 PQ Pushtu Keylus
7 While PQ.ISEmpty
8 u PQ ExtractMine

9 For ve Adjin
10 If VEPQ and w un keyl
11 parent v u

12 key v w a v

13 PQ Decreasekey v whirl
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Runtime

MST Prim G V E w.r

1 For uEV
Iv 2 key u 0 maintainsweightofthelightest

3 parent u 1 ledgebw n andthetree
4 4 keyer 0

5 For uEV WIXT PQPush
6 PQ.Pushlu.keyl.us

7 While PQ.ISEmpty Iterates v1times
8 u PQ ExtractMine

9 For ve Adjiu Intotal IE times
10 If VEPQ and w un keyl
11 parent v u

12 key v w a v

13 PQ Decreasekey v whirl
Runtime is Vlt 4 W TCPQPush VKTIPQExtMin

LEI TCPQ Deckey
UsePQ w binaryheap all t s are loglu 10 011 vlogv1

IElloglu LIElogv1

w FibonacciHeaps wecanreduce T PQDeckey to Ll amortized

Then we haveruntime IE lullogv1


