
 

Graph algorithms contd

Minimum Spanning Tree

Graph G N E Spanning tree is atree that covers

all vertices

Minimum spanning tree is the spanning

tree w min wtfcost

T TgiffÉÉ
wt T w twat two

cost T E cost e

Assumption All edges get
distinctwts

EET

Claim Under this assumption there is a usque MST

Soggy
both attain min costof d

ECT ECT are distinct subsets of E

T T span V tfY EY

a E
Swapping arguments



Prom'sG Y E costsforevery
Kruskal'sedge

Pick edges of smallest wHost iterand maintain
tree structure

en la em

u Tie TU

wt

Iy
edgeshavethehighest

Iteratively grow the set s until 5 4

Find an edge of min cost sit it hasoneidertex in
S and the otherend in Y's

Reverse delete

Cycleproperty let C be any cycle Letedge f be the
max wt edge in C Then f cannot be a part of MST

PE Let t be the MST sit it contains th
f Tef makes it disconnected If



Choose another edge est costless cost f and edge
e goes across the art

In th f u and u are in distinct parts

7 an edge that goes across
the art

T these f
Coste scost f

CostT costa
Contradiction
to being
MST

1 e151Eh 1

Cut property Lets be a set of vertices let e be the

edge of min cost amongthe edges that have exactly
one

end point in S Then MST contains e

If Assumethat Mst t does not contain e

s É q in G

F edge f sit f connects
u and u and oneendpoint of

ii

was in
1

141,3
argument costless coste

costse c costCf Cost T cost H

Entadiction to our
assumption



I

Kruskal's algorithm

Addedges of min possible wt sit they donot lead to
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Correctness of Kruskal's is guaranteed by both cut and
cycle properties

Correctness of Pam's is
guaranteed by art property

Intine Maintain thetree
SimilartoDijkstra's

U U

Union aus Find n Find o
T toutputs the indexofthe

Merge setcontaining u

0Kyat's
n Union operations

2M Find


