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Introduction Results Conclusion

Survivable Network We use the following LP relaxation for the Multi-Criteria LP (G, f {c"}f ) Theorem. For £ > 2, there is a polynomial-time
Design Problem % Survivable Network Design problem (MCSNDP). ) i=1 f-approximation algorithm for the Fair

Given an undirected Wit generalized Steiner network problem with £ cost
multigraph G = (V,E Skew Supermodular functions.

with ﬁon?negativg edg)e A function f:2Y - Z is called skew supermodular if for S.t. Z ze 2 f(S) VSCV

costs and an integral cut any A,B € V, at least one of the following holds: e€dc(5) Remarks.

requirement function .« f(A)+f(B) < f(ANB)+ f(AUB) Z cr. <z Vie{l,..., t}  The alg(_)rithm _and th_e guarantee extenc! to
f: 2V > Z,, the goal e F(A) 4+ F(B) < F(A\B)+F(B \A). e€ E(G) the multl—c_rlterla survivable network design

is to find a subgraph of G ~ 5 510 problem with a skew supermodular cut

with the minimum cost that f(S) = max;es jes 775 IS skew supermodular. 1>z ; 0 VecE(G). relquir?ment furl;c:tionI prg\(idedlthe LE .
satisties the cut requirements. Due to skew.supermodular.ity and integrality.of f, Izea?rxr?eltz\? o(r:I? rc]:leseigsr? f\;er ZISI;C/)e};rs]Ohrglsancl)me-
Generalized Steiner Network Problem we get certain nice properties at extreme points. penalty in the approximation factor!

Special subcase of SNDP where the cut requirement : _ : :

function can be expressed as a pairwise connectivity Extreme Point Support. o Hardness of Approximation

function r: VXV — Z.,, and the goal is to find a minimum- Let x be an extreme point solution to LP (G, f,{c'}._.) with 0 < x, < 1 for each edge ¢ € E. As a consequence of the hardness of

cost subgraph of G that contains at least r;; edge-disjoint Then there exists a laminar family, B, of tight sets satisfying the following: appI‘OXImatlor_] of multi-criteria shortest path?, we
paths for each pair (i, j) € VXV. . |E|=(£—1) < |B| < |E| + 1, and get the following hardness result.

- The vectors {x(5(5)),S € B} are linearly independent. Theorem. The multi-criteria generalized Steiner

. Minimum Steiner trees network problem with £ cost functions is not
. . . . . . 1_6
. Minimum Steiner forests Theorem. For £ > 2 and any skew supermodular integral function f, let x be an extreme point approximable within log!~¢¢ for any € > 0,

. N . .
+  Minimum k-edge connected subgraph solution to LP (G, f,{c'}._.). Then there exists an edge e with x, > 1/¢. unless NP € DTIME(nPolyUogn)y,

This problem captures:

Theorem.[Jain1] The survivable network design problem Remark: This generalizes Jain's result.
with a skew supermodular requirement function can be FUtu re WO rk
approximated to within a factor of 2 in polynomial time, Iterative Multi-Criteria Network Design Algorithm Outline

given access to an oracle that solves its LP relaxation.

¢ 1. Can we get better approximation algorithms
i=1" using stronger LP relaxations?

1. Initialize F = @. 2. Can we improve the hardness of approxim-
ation factor to match the upper bound?

Input: A graph G, a skew supermodular function f, and a set of £ > 2 cost functions {c'}

Multi-Criteria

What if given a network and
certain connectivity
requirements, multiple
agents with different (and €
possibly conflicting) cost h
functions have to agree

2. While f # 0: 3. Can we get better approximation algorithms

for multi-criteria versions of special
subclasses of network design problems, e.g.,

2. Add all edges with x, > 1/¢ to F. uniform k-connectivity’?

1. Find an optimal extreme point solution x to LP (G, f, {ci}le).

oh a common architecture? 3. Update ¢ and f.
We want to be ‘fair’ to all
Output: F.
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