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tWe 
onsider the problem of prepro
essing an edge-weighted dire
ted graph to answer queriesthat ask for the shortest path from any given vertex to another avoiding a failed link. We presenttwo algorithms that improve on earlier results for this problem. Our �rst algorithm, whi
h is amodi�
ation of an earlier method, improves the query time to a 
onstant while maintaining the earlierbounds for prepro
essing time and spa
e. Our se
ond result is a new algorithm whose prepro
essingtime is 
onsiderably faster than earlier results and whose query time and spa
e are worse by no morethan a logarithmi
 fa
tor.1 Introdu
tionGiven an edge-weighted dire
ted graph G = (V;E;w), where w is a weight fun
tion on E, the distan
esensitivity problem asks for the 
onstru
tion of a data stru
ture 
alled the distan
e sensitivity ora
lethat supports any sequen
e of the following two queries:� distan
e(x; y; u; v): return the shortest distan
e from vertex x to vertex y in G avoiding the edge(u; v).� path(x; y; u; v): return the shortest path from vertex x to vertex y in G avoiding the edge (u; v).This problem as formulated above was �rst addressed by Demetres
u and Thorup in [DT02℄ fordire
ted graphs with nonnegative real valued edge weights. In an earlier paper, King and Sagert [KS99℄addressed a variant of this problem related to rea
hability in dire
ted a
y
li
 graphs.As in [DT02℄, in this paper we 
on
entrate on answering distan
e queries in digraphs withnonnegative real valued edge weights under the failure of a single link. The goal is to prepro
essthe graph in order to answer distan
e queries qui
kly when a link failure is dete
ted. It is assumed thatthe time gap between two su

essive link failures is long enough to permit us to 
ompute a new datastru
ture in the ba
kground that will assist us in answering distan
e queries when the next link failureis dete
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