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All pairs shortest path problem (APSP)

problem



Naïve solution 



Naïve solution 



Naïve solution 



Naïve solution complexity  

time O(D) for diameter D
Congestion of  messages – n algorithms executed in parallel 



Reasonable size of messages  

something like O(log n) 



Building block -- BFS 



DFS based on BSF 

Pebbles algorithm 









Avoiding congestions 

• Let: BFS started at u at time t(u), at v at time t(v)

• node w involved at time  t(u)+d(u,w),  so  t(v)>= t(u)+d(u,v)+1

•



Time complexity  



Lower bound 



Graph used for showing n/log n lower bound 





Diameter 2 or 3  



Cutsize  



Cutsize  



Informal argument 



2-party communication  model 



Communication complexity 



Equality, its complexity?  



Formal definition of comm. complexity 



Matrix representation of function f



rectangles 



-



Monochromatic rectangles  



Fooling set 



Fooling set lemma 



Equality  



Auxiliary fact 



Mapping to graph  



Mapping to graph 



Lower bound  



Lower bound  



Randomized complexity of equality 


