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AdM

ongHwa are today 9pm
Short Hw's out now duethis 9pm

Rec 4 today
Fun optional recitation thurs

ATTMinimum
Spanning Trees

2 Kruskal

3 Prim

Rican
DFS as topological
track the order in which we hit dead ends

v f
DFS us determine if there's a cycle

if there's a back edge there's a cycle
DFS m time

Vt E pretty good



Tminimumspanningtreed

apply techniques we knw to graph problems

Today
undirected

weighted
38mm a 3810

want

Spanning subset of edges 7
010include age me

tree

MEEEEE.gr avenues
totalweight 30

Figo treeImus
total weight is

MTV

Mst is an Iptimization problem
11 DD

Greedy
E

Ilmplementationdetaid

weight function parameter
to ar functions

Fone G W 7 W Viv weight of edge v r



Definition
Mst is a set of edges
Set A 1 MST while we're building

LEG can be added to A and A is still EMT

A cut 45USD is a partition of vertices Ve

A
a B

g r s

Dsit
An edge Lu v with v e S and V E V S

Crosses the cut above A B SD

A flightedgey is edge with min weight
crossing the cut

Both 2190s
cut graph keep some vertices in s

and light edge to MST A

greedyth

D



µ
foreenyworlestums

A
B

C D is lightedge
D Suppose we chose AB instead

I funny I we can swap in Caban
aid andget a better1

tree

adding in CD will create

a cycle in Mst we

can removesame edge to

get back to a tree

12Kruskaltpn.my
graph b

MAKE SETH 3 Create one element
undirected

set with V
weighted
Adj list

Find set r as returns rep
from V's set

A U u add element to
set A

Union u u 5 draw edge
between u and u

1 of
puts u u in
same set

o



Hea
INSERT H u 7 insert u into Hand hoapity

Extract min H 5 remarest return smallest element
and heapity

DECREASEKEY H V W 7 replace u's lay withW
and herpity

Kruskal make set of edges that form MST

Prim track V lay and V T on every vertex

that wewant toknow
Kruskal at ez in step chat's in A what are sets

Prim at each step what are v
lay and

v T

what is total weight of Mst

Be ready to answer Qs fan other
team



Instead
A 3

Sets a b c d e f

FIiew.gl
A kif Sets ab d e it

ftp2I ed w 2
A Cif Ced

Sets a b de c f

IstepH C2b WY

At Sf ed ab Sets 2b de Ct

Steph ee w 6 sets ab dect

A c f Cea G b ee

Steph bad w 7 sets abdect

At Cif Ce d a b ee bad
I 2 4 6 7 20



IPrind
A B C D E F

Ly
o x x x x

hit nil nil nil nil nil

IstepiDJ
A B C D E p

H A smallest

If
0 4 8 x x x

h A A nil nil nil

H BC DEF
IStep 2 extract

By
A B C D E F

key 0 4 8 7 00

hit A A B nil nil

ISkp2 extract D H DEF

A B C D E F

It
0 4 8 7 20

hit A A B D nil



IstepHD extract E H LEF

A B C D E F

key 0 4687 2 9

T hit A EA B D E

ftp 5 extmatC He CF

A B C D E F

key 0 468 7 2 91

T hit A EA B D EXC

HIF
IstepHD extract F

A B C D E F

key 0 468 7 2 91

T hit A EA B D EXC

Find A B C D E F

Hy
O 4 6 7 2 I

hit A E B D EMC

total weight 4 6 7 2 1 200 omg I



grig
V

igueantime
sorting

OE ly E
0kt E ly r Bandby sort

loopthead
roughly the

same


