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Last time 

Greedy approximation algorithms 

-Center problem 

2-approximation algorithm for 
metric TSP 

1.5-approximation algorithm for 
metric TSP 

Today 

Local Search Technique in 
Approximation Algorithms for 

Minimum degree spanning tree            
k



Local search technique 

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

Min Degree Spanning Tree Problem 

Given undirected unweighted 
graph , output a 
spanning tree  with the minimum 
max degree 

Problem NP-hard in general 

Reduction from

G = (V, E)
T



Let  be the optimal tree and its max degree be OPT 

Poly-time algorithm that outputs a tree  whose max degree is at most 

T*

T 2OPT + log2 n



Algorithm 

Start with arbitrary spanning tree T 

While there is a “high degree” vertex  such that and an edge  such that 
adding  to the tree forms a cycle involving  AND , 
then 

Add  to  and remove an edge incident to  to destroy the cycle created

u (v, w) ∉ T
(v, w) u max(dT(v), dT(w)) ≤ dT(u) − 2

(v, w) T u





Let  denote the max degree of tree  

A vertex  has “high degree” if , where  

Lemma: Let  be a locally optimal tree. Then  

Δ(T) T
u du(T) ≥ Δ(T) − ℓ ℓ = log2 n

T Δ(T) ≤ 2OPT + ℓ












