Approximation Algorithms
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O Last time

O Greedy approximation algorithms

O k-Center problem

O 2-approximation algorithm for
metric TSP

O 1.5-approximation algorithm for
metric TSP
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o Today

O Local Search Technique in
Approximation Algorithms for

O Minimum degree spanning tree



O Local search technique

O Make local improvements to a
primal feasible solution to
converge to a good approximate
solution

O Min Degree Spanning Tree Problem

o Given undirected unweighted
graph G = (V, E), output a
spanning tree T with the minimum
max degree

O Problem NP-hard in general

O Reduction from

Houns pat ?m@@m



O Let T be the optimal tree and its max degree be OPT %{\MXV
KK \‘(\j%

O Poly-time algorithm that outputs a tree T"'whose max degree is at most 20PT + log, n
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O Start with arbitrary spanning tree T 1 Not  Conve

there is a "high degree” vertex u such that and an edge (v, w) & T such that
a

dding (v, w) to the tree forms a cycle involving u AND@X((ZT(V), dr(w)) < di(u) —@
then

o Algorithm

O Add (v, w) to T and remove an edge incident to u to destroy the cycle created
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O Let A(T) denote the max degree of tree T Tamwg tveo
O A vertex u has "high degree” if d (T) > A(T) — ¢, where £ = log, n __\,/ w il /gl@\/e
| >k edges
O Lemma: Let T be a locally optimal tree. Then A(T) < 20PT+ ¢
COho%e éf‘ch

ade ™M diLleSorm
/ - Cofﬂ%o%ﬂ*ﬁﬁ
o Remove @ dﬁw «mm

okt Com o‘(\LY\WLS C ) Co?" | - Ck“ @

Q oNe




Rae I FOﬁCdM / s e )Q”/ T fm
O‘ﬁ{w\aﬂ, §E&W\Lx\ﬁ ‘HQQ,~

Let NS deaste @ &t o vertions  Such

bt each  edge M Tt el
diff Componun® G G Aoz
6“63[170 T " S *g A%d&

CopT=ACT)

\N

= 0O
—

- 0o
5
i:‘h
5k
V
B~



S, -~ At o€ Vexbeos n T i ~veo = (

L T
l@g_ﬂ
(D) For & » a(n) -LA] o distinet edges 10 T
tneident  on Nodos 11 Se (S

L

= Q}\) l65\+ 1
q)'/co \ Aum D‘\j d&ﬁﬂ(&s‘ Og \Z 2 tﬁ\»gt)

Vey Heas VY S

o

, o A o
< |9l -1 edges o \ ’ that 9
b/\J\J tovo e B cos

=



e Move

{Yom T/







> AT




