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We propose an efficient algorithm for deciding the
reachability between any nodes on connected directed
graphs. In case of tree structures, this problem is
testable in a constant time by preprocessing the range
labels of all nodes. However, for the general directed
graphs, it is impossible to set a simple range label for
the graph even if it is acyclic. In this study, we intro-
duce a new index for the problem of the reachability
test on the general graphs. We show that our algo-
rithm answers almost queries in a constant time pre-
serving the space efficiency and a reasonable prepro-
cessing time compared with other proposed methods.
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Fig. 1. A range label for a spanning tree
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Fig. 2. A non-trivial 2Hop label
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Fig. 8. Preprocessing time: range labeling contained
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