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Related Work

Directed weighted graphs:

® O(nm + n’logn) - naive solution

® O(nm + n’loglog n) - [Gotthilf, Lewenstein 2009]

e (O(m+/n) lower bound - [Hershberger 2003]

o O(m log(nM)/e) for (1+¢)-approximation - [Bernstein 2010]

o O(Mn!*203) =O(Mn?3%%) for weights in {-M,....M} - [Yuster, W]
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Undirected graphs:
® O(m + nlogn) - [Malik, Mittal, Gupta 1989]
® O(ma(n,m)) - [Nardelli, Proietti,Widmayer 2001]
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o O(my/n) - [Roditty and Zwick 2005]
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The Replacement Paths Problem

A” Pal I'S e O(mn?), constant query time

[Demetrescu, Thorup, Chowdhury,, Ramachandran 2008]

e O(mn), constant query time
[Bernstein, Karger 2009]

* Poly., O(log n) query time, 2 failures
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* Poly, O(f) query time, f failures

Y- \U,V,€)! [Chechick, Langberg, Peleg, Roditty 2009]

o O(Mn! *®-%), O(n! **) query time, f failures
[Yuster, W]
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* Focus on e@-to-e distances in (1)

Constructing G.

* Lengths in [-M,...,M]

e O(n’) All-pairs- shortest-paths
* Only need BxB Subset@

 O(Mn® + |B|?n) [Yuster-Zwick 2005]:

ooy, O
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Constructing G.

* Focus on e-to-@ distances in (1)
* Lengths in [-M,...,M] / : (1)
e O(n’) All-pairs-shortest- paths t

* Only need BxB subset@

 O(Mn® + |B|?n) [Yuster-Zwick 2005]:
Compute a matrix D s.t dist(u,v) = mink{D[u,k]+D[k,v]}
0000

- D elements can
be as large as nM

® Rectangular distance product [Alon, Galil, Margalit 1997]
e Safe to ignore 1D elements larger than Mn!-¢
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Computing st-paths in all G.

* Unbounded weights.

* n executions of Goldberg or Bellman-Ford ¥ -

* | execution of Goldberg, n executions of Dijkstra (<
 Compute shortest paths d(v) from s in G
* In every Ge reweigh w(u,v) to w(u,v) +d(u)-d(v)

* Dijkstra on every (positive weighted) G
* O(n|BJ?)
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Putting it all Together

* Replacement paths in O(Mn!*2®3) = O(Mn?35%) time.
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Multiple Failures
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