Minimum Spanning Tree (MST)

+
CGwen  an eAge we\s\\\"ﬁ& 6m§>\r\. (,(;—(\/,E)/(A)‘.E——)R

L. . _ W@
‘Y’\V\A o~ S?anv\’w\b ree T of minimum Web\,\—\— w@®) = Zﬁ— te

We \ave Seen oleoritns for MST  jn cmpuToL

without \ass # 3ev\em\\’\j WOLG) ) we can ASSMme e

paphs  edse we,'\j\f\*s , we), ar gl distint; we <an

S P\Y AX o He \orep\\a‘\vxﬁ vule

— Proposihion : This '\m?\i@ (Prove “'\) Thacr He WMST
UWniane.

—We a\so  oaSsume the Sm?\'\ 5 swple (o loops &
Pava\lel e;:\se/s) .

Basic rules for MST

For G, ) non-triviell  Set gf_zé &QLV\&S e ant

2 (3 = ieeE\ E;“A\S bﬁwseeg\ S

V~-S
cut vule? n Ay ay‘ov?\/\ & S
Lov ony - unt S, He min edge

ec $ \oe\%s fo MMST.

va£: Sm‘)Pose not , Sms Qw\;,\é-\_
to 1.

Considey aé&ivB Cmin

Cyeates O- c,_\joUZ, C/' 3 on e’'c C oacross He
it wixl W(Q/) > wLeW\]V\)'

Lecture 4 Page 1



Rew\ovxt e/ X—rom T_ OKWJ O\cLA Lmin &

Qj e Ywe - Fov 0\“_3 Ay e C, He Weaviest QA@C

on C  Coawvnd+ be n MST.

PY‘oo&‘: 63 (/\)0\3 & Con’\‘YO\(\,i(_dﬁovf\/ Suppese heaviest
dye e & C 5 m WST T0 So T-e has

o MW\\oor\,o/th- 3 e C—«’\,ex that Connedts these

oo C»mpommﬂ oand  So T;Tuke/\]’iei 1S
oN S\?wrm\vxs Aree (w\/\37>) \03 Oneice A €,

(T ¢« wlT) . &

Recall classics? Jmmskal / Prim / Boruy Jor

krws\ka.\?, Starts \03 Sor’r‘\v;') the edges in inCVfMSivg
ovder wE)<wE) & --- £ wEm)

— tnkes OCmlogm Y= Olm l?j n) C meO(ﬂz))

— Starts Lrom eadn vertex as O cam‘gone/n’f'

— CDY‘S&GY‘D eadn edge g @ W wnnects fwo diHercnt

Covnponuvl'ﬁ adds e t T and mev9yes 7L/\€ fevo

Compo nemts.

7YOO£ &Z orreciness CAO@\ iﬁnorecl éA@ﬂ \DD 4/{,{ o\,\ﬁo‘(‘\'\‘b\yﬂ
CveateS o %J,e_) bosed on Me order s vust be
He heaviest 4 He yde — cammot pe in aWNST

Union-Find  {ata Structure;

e ¢

Lecture 4 Page 2



A union-find is a data structure supporting these operations
on input set {1, 2, ..., nk

* initialize: starts the data structure by creating n disjoint
sets sy, ..., s, where s; := {i};

« union(i, J): Given index of two sets i, j, replace s; and s; with
si Us; and the index of the new set with min {i, j};

o find(e): given an element e € [n], returns the index of the
set
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Prim’s Algorithm using PQ:

() Start from a node s; Let T=(s,{}).

Let Q be a PQ with keys being vertices and key-values

being each edge(v) and its weight.

(i) For each v € N (s) set edge(v) = (s.v) and run

Q.insert(v, w(edge(v))).

(i) Repeat n-1 times:
(a) Pick v with smallest value in Q (Q.extract-min and
edge(v) be the edge of v). Add vertex v and the edge
edge(v) to T .
(b) For each u € N (v), if ugT update Q.decrease-key(u,
w(uv)) (if u is not in Q, we instead run Q.insert(u,
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