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If number of colors is O(logn) there is an optimal  
O(n)-space O(1)-query solution  
[Bille, Landau, Raman, Rao, Sadakane, W. 2011]
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implies an O(n3-𝜺) for APSP

O(#colors ⋅ log n)-update 
O(log n)-query  
O(n)-space
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Tree with n2 vertices and #colors = n

What’s the closest blue to a2 ?



TreesDynamicFully

[Alstrup, Holm, de-Lichtenberg, Thorup 2005]

O(#colors1-𝜺) query and update                                                  
implies an O(n3-𝜺) for APSP
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Tree with n2 vertices and #colors = n

What’s the closest blue to a2 ?
What’s the closest red to a2 ?



TreesDynamicFully

[Alstrup, Holm, de-Lichtenberg, Thorup 2005]

O(#colors1-𝜺) query and update                                                  
implies an O(n3-𝜺) for APSP
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Tree with n2 vertices and #colors = n

…

What’s the closest blue to a2 ?
What’s the closest red to a2 ?



TreesDynamicFully

[Alstrup, Holm, de-Lichtenberg, Thorup 2005]

O(#colors1-𝜺) query and update                                                  
implies an O(n3-𝜺) for APSP

O(#colors ⋅ log n)-update 
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Tree with n2 vertices and #colors = n

Overall: 
n2 updates and n2 queries 



TreesDynamicFully

[Alstrup, Holm, de-Lichtenberg, Thorup 2005]

O(#colors1-𝜺) query and update                                                  
implies an O(n3-𝜺) for APSP

O(#colors ⋅ log n)-update 
O(log n)-query  
O(n)-space
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Tree with n2 vertices and #colors = n

Overall: 
n2 updates and n2 queries 

If we could do each in less than 
#colors1-𝜺 = n1-𝜺 time then total is n3-𝜺 



Open Problems

• Nearest colored descendant O(log2/3 n)-update 
O(logn / loglog n)-query  
O(n)-space

• Nearest colored node O(log n)-update 
O(log n)-query  
O(n)-space



Toh-dah !


