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Semi-structured Data � Models & Algorithms

I Kleinberg [STOC 00]

Transportation Problem
(only local information)
Algorithm: O(log2n)

I Kleinberg [J. ACM 99]

Hubs and Authorities

I Achlioptas, Fiat, Karlin, McSherry [FOCS 01]

Web Search via Hub Synthesis
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Practical Usage of Abstracting Data

I VLSI Design
� placement
� routing and wiring

I Transportation Problems
� telephone network
� road network

I Clustering
� 3-D data representation (simulators)
� speech recognition
� web communities
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How to cluster data?

I many internal edges (density)

I few external edges (cut)

I different short paths (connectivity)

Problem: DENSE k-SUBGRAPH-PROBLEM

Input: Graph G, k 2 N

Output: Subgraph G0 having maximum number of edges
w.r.t. all subgraphs of size k

I (variable) decision problem N P-complete

I O(n
1

3
��)-approximation [Feige, Kortsarz, Peleg, 2001]
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-Dense Subgraph Problem

Problem: 
-DENSE SUBGRAPH-PROBLEM (
-DSP)
Input: Graph G, k 2 N

Output: Does there exist a subgraph G0 of size k having
at least 
(k) edges

� 
(k) =
�

k

2

�


-DSP = CLIQUE 2 N P-c

� 
(k) = 0 
-DSP 2 P

Where is the threshold?
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Results � Overview

P N P-c

[Asahiro et.al. 2002] 
(k) = k 
(k) = �(k1+�)

[Feige, Seltser 1997] 
(k) = k + k�

[H et.al. 2002] 
(k) = k + O(1) 
(k) = k + �(k�)
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N P-completeness
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