
































Randomized On-Line Coloring has Performance
R t� "a l0 l-O-g-g-n

Mario Szegedy
Dept. of Computer Science

University of Chicago
Chicago, IL 60637

Performance ratio of algorithm A = # of colors A uses / chromatic number of G (for the worst
G). Lovész, Trotter, Saks prove:

There is a deterministic on-line coloring algorithm that has performance ratio n/ log� n.

Wishvanathan has found a randomized on-line coloring algorithm with performance ratio
n/ log n.
We prove the following lower bounds:

i) in the deterministic case no algorithm (on-line) can perform better than n / log2 n.

ii) in the randomized case no on-line algorithm performs better than n / log3n.

Computing with Noisy Information
Eli Upfal

IBM Almaden Research Center

650 Harry Road, San Jose, CA 95193

This talk studies the depth of noisy decision trees in which each node gives the wrong answer
with some constant probability. In the noisy boolean decision tree model we give tight bounds
on the number of queries to input variables required to compute threshold functions, the parity
function and symmetric functions. In the noisy comparison tree model we give tight bounds
on the number of noisy comparisons for sorting, selection and merging. We also study parallel
selection and sorting with noisy comparisons, giving tight bounds for several problems.

(Joint work with Uriel Feige, David Peleg, and Prabhakar Raghavan)
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A Subexponential Algorithm for Approximating
the Permanent

Umesh Vazirani

Computer Science Division
University of California, Berkeley

Berkeley, CA 94720

Computing 0/ 1 permanents (the number of perfect matchings in a bipartite graph) is a funda-
mental problem in combinatorics. The previous best approximation algorithm for this problem
due to Karmarkar, et al. had a running time of 0(2"/2). We give a new algorithm with a running
time of 20�/&#39;7). Our algorithm is based on the Markov chain algorithm of Jerrum & Sinclair.

(Joint work with Mark Jerrum)

Fast Parallel Algorithms for Matroid Union,
Arboresences, and Edge�Disjoint Spanning Trees

Vijay V. Vazirani
Dept. of Computer Science & Engineering

Indian Institute of Technology
New Delhi 110016

We give an RN C algorithm for �nding a maximum independent set in the union of matroids
M1,M2, . . . ,Mk which are speci�ed by their linear representations over Q. This yields RN C
algorithms for the classical problems of matroid covering and packing. For the special case
of graphic matroids, these problems correspond respectively to �nding an arboresence in the
given graph (z°.e. a minimum number of forests that cover all the edges), and �nding a largest
set of edge-disjoint spanning trees in it. Our algorithms have two main ingredients: a sim-
ple method for obtaining a representation for the union matroid via randomization, and the
Isolating Lemma of Mulmuley/Vazirani/Vazirani.

(Joint work with H. Narayanan and H. Saran)

16

A Subexponential Algorithm for Approximating 
the Permanent 

Umesh Vazirani 
Computer Science Division 

University of California, Berkeley 
Berkeley, CA 94720 

Computing 0/1 permanents (the number of perfect matchings in a bipartite graph) is a funda­
mental problem in combinatorics. The previous best approximation algorithm for this problem 
due to Karmarkar, et al. had a running time of 0(2"12). We give a new algorithm with a running 
time of 26 <vn). Our algorithm is based on the Markov chain algorithm of Jerrum & Sinclair. 

(Joint work with Mark Jerrum) 

Fast P aralle l Algorithms for M atro id Union, 
Arboresences, and Edge-Disjoint Spanning Trees 

Vijay V. Vazirani 
Dept. of Computer Science & Engineering 

Indian Institute of Technology 
New Delhi 110016 

We give an RNC algorithm for finding a maximum independent set in the union of matroids 
M1 , M 2 , . . . , Mk which are specified by their linear representations over Q. This yields RNC 
algorithms for the classical problems of matroid covering and packing. For the special case 
of graphic matroids , these problems correspond respectively to finding an arboresence in the 
given graph (i.e. a minimum number of forests that cover all the edges), and finding a largest 
set of edge-disjoint spanning trees in it. Our algorithms have two main ingredients: a sim­
ple method for obtaining a representation for the union matroid via randomization, and the 
Isolating Lemma of Mulmuley /Vazirani/Vazirani. 

(Joint work wit h H. Narayanan and H. Saran) 

16 



The Tutte Plane and FPRAS Problem

Dominic J. A. Welsh

Mathematical Institute

Merton College
24 St. Giles, Oxford

I extend the theorem of M. Mihail and P. Winkler given earlier this week by showing.

Theorem 1. Exact counting of Eulerian orientations on a 4-regular planar graph is #P-
complete.

The proof of this leads to

Theorem 2. There exist FPRAS for evaluating the Tutte polynomial of a plane graph at all
points of the form

Note all these points lie on the hyperbole H4 E (a: � 1)(y � 1) = 4 which corresponds to the
4-state Potts model of statistical physics. These are the first points outside the Ising hyperbole
H; which are #P-hard to evaluate but have a FPRAS.

Simulating BPP Using a General Weak Random Source
David Zuckerman

Computer Science Division
University of California

Berkeley, CA 94720

We show how to simulate BPP and approximation algorithms in polynomial time using the
output from a 6-source. A 6-source is a weak random source that is asked only once for R
bits, and must output an R-bit string according to some distribution that places probability
no more than 2�5R on any particular string. We also present applications to the problem of
implicit 0(1) probe search and to showing the dif�culty of approximating MAX CLIQUE.
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