Network connectivity: approximation algorithms via iterative rounding II

Lisa K. Fleischer

Carnegie-Mellon University, Pittsburgh, USA

ABSTRACT

This second talk focuses on the design of survivable networks under node or router failures. The model allows for specifying how many router failures should be tolerated before a pair of nodes are disconnected in the network. The previous talk describes an approximation result that works for the problem where only edge or link failures are tolerated. In this talk, we show how to extend the previous algorithm and analysis to this more general setting. We will also present some further implications and limitations of this approach; mention other approaches to proving approximation guarantees for these problems; and highlight some open problems.

References [1] Cheriyan, J., S. Vempala and A. Vetta: An approximation algorithm for the minimum-cost k-vertex connected subgraph, Manuscript, July 2001. [2] Fleischer, L.: A 2-approximation for minimum cost {0,1,2} vertex connectivity, in: Integer Programming and Combinatorial Optimization, Lecture Notes in Computer Science no. 2081, Springer-Verlag (2001) 115˙ 129. [3] Fleischer, L., K. Jain and D.P. Williamson: An iterative rounding 2-approximation algorithm for the element connectivity problem, Proc. 42nd Annual Symposium on Foundations of Computer Science (2001) 339--347. [4] Goemans, M.X., A.V. Goldberg, S. Plotkin, D. Shmoys, É. Tardos and D.P. Williamson: Improved approximation algorithms for network design problems, in:.Proc. 5th Annual ACM-SIAM Symp. on Discrete Algorithms (1994) 223˙ 232. [5] Grötschel, M., C.L. Monma and M. Stoer: Computational results with a cutting plane algorithm for designing communication networks with low-connectivity constraints, Operations Research 40 (1992) 309-330. [6] Jain, K.: A factor 2 approximation algorithm for the generalized Steiner network problem, Combinatorica 21 (2001) 39˙ 60. [7] Jain, K. I. Mandoiu, V.V. Vazirani and D.P. Williamson: A primal-dual schema based approximation algorithm for the element connectivity problem, Proc. of the 10th Annual ACM-SIAM Symposium on Discrete Algorithms (1999) 484 ˘ 489. [8] Khuller, S. and B. Raghavachari: Improved approximation algorithms for uniform connectivity problems, Journal of Algorithms 21 (1997) 434 ˘ 450. [9] Kortsarz, G. and Z. Nutov: Approximating node connectivity problems via set covers, in: Approximation Algorithms for Combinatorial Optimization (Proc. of APPROX 2000), Lecture Notes in Computer Science no. 1913, Springer-Verlag (2000) 194 - 205.

[10] Ravi, R. and D.P. Williamson: Erratum: An approximation algorithm for minimumcost vertex-connectivity problems, Manuscript, July 2001.

(available at www.almaden.ibm.com/cs/people/dpw)

[11] Stoer, M.: Design of survivable networks, Lecture Notes in Computer Science no.1531, Springer-Verlag (1992) 194 - 205.