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Bipartite Graphs
• Vertices of a graph G can be 

divided into two disjoint sets 
U and V.

• Every edge is of the form (u,v)
• No edges between vertices in 

same vertex set
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• Assignment problem, transportation problem, etc.



Graph Matching
• Independent Edge Set (IES): set of edges in which no two

edges share a common vertex

• Maximal: adding an edge not in M destroys matching

• Maximum : Largest possible IES (can be many)

• Perfect: matches all V in G
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Data Sets
• Suite Sparse Matrix Collection

– https://sparse.tamu.edu/

• SNAP (Stanford Large Network Dataset Collection)
– http://snap.stanford.edu/data/

• Synthetic Graphs
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Edmonds–Karp

• Based on Ford-Fulkerson 
maximum flow method

• O(VE2) or O(V2E) time
depending on
implementation
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Edmonds-Karp

5https://en.wikipedia.org/wiki/
Edmonds-Karp_algorithm



Hopcroft-Karp
• Based on Push-relabel (maximum flow)
• Uses BFS to partition vertices into matched and unmatched
• Swaps edges in/out of matching
• Local vs global path augmentations

• Runs in 
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Hopcroft-Karp
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Distributed Bipartite Matching
Pros

• Performance via strong scaling
• Larger graphs
• Shorter comp. time (hopefully)
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Cons
• Greatly increase complexity
• Time now dependent on system and network



Distributed Bipartite Matching
Basic Distributed Sequential Algorithm:

Given G(v,e) and process count P:
assign vertices such that |Pi(v)| = |Pj(v)| 
distribute work 
Perform BM on G via some method

if Pi interacts with vertex st. v ∉Pi(v)
alert Pj st v ∉Pj(v) 
continue comp on Pj

return matching
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Distributed Bipartite Matching
• Parallel Distributed BM possibilities:

– Connected components
– Cut vertex separation / sub-graph assignment
– ???

• Questions to answer:
– What can be parallelized?
– How do we limit communication?
– What other elements limit scalability and performance?
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