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Goal of labels: finding neighbors and distance

Are two nodes adjacent? 

What is the distance between two nodes?

…? 

Answer based on labels of the nodes only:

F(label(u), label(v))  



Adjacency in a tree 

2log(n) bit labels:

• log(n) bit ID for each node

• label= (node ID, parent’s ID)  
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The scheme should be applicable to any graph 

Is it possible to get an efficient solution? 

Lower bound: 

Labels need to have the length Ω(n) 
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• Labeling for non-isomorphic graphs must be different

• If label length is s, then there are 2s different labels

• Each labeling takes a subset of labels 

• Two subsets cannot be taken for non-isomorphic graphs

• number of nonisomorphic graphs
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Ancestry question in a tree

labelling based on DFS

for each node – index in DFS search

label= (node index, highest index in a subtree) 



Naïve distance labeling 



..



Naïve distance labeling 

THM. This is an O(n log(n)) labeling 
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Heavy-light decomposition

THM.  This is an O(log2n) distance labeling 

1. heavy paths, connected via light edges

2. Lemma: The size of a subtree of a light node is at most  ½ of the size of the parent 

3. Corollary: on a path at most log(n) light nodes  



..



Road networks – navigation  

Task:  For any two nodes compute their distance 
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Shortest paths covers

S is a shortest paths cover if it contains at least one node 
on each shortest path 

Si is a cover that takes into account the paths of length 
between 2i-1 and 2

i



Road networks 
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