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Applications of Graph Properties
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Bounded Degree Graph Query Model
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Learn the clusterability without error  require  queries.  

Would it be possible to test graph property in an approximated manner with less  queries? 

YES!! 
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Bounded Degree Graph Query Model

Learn the clusterability without error  require  queries.  

Test the clusterability in an approximated manner with less queries?
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Graph Property Testing
An approximated algorithm



Previous Works and Open Problems



Our Contributions
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Classical Query Lower Bound for Testing 
Clusterability



Constructing two sets of graphs
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Quantum Clusterability Testing Algorithm

Non-Clusterable   
Finding a cycle containing 

one negative edge (bad cycle)
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Ref: Adriaens and Apers (2021) 



Quantum Clusterability Testing Algorithm

Quantum  
Collision  
Finding 

Ref: Ambainis, Childs, and Liu (2011)

Non-Clusterable   
Finding a cycle containing 

one negative edge (bad cycle)

⇔

Classical  
Clusterability  

Tester 

Ref: Adriaens and Apers (2021) 



Classical Clusterability Tester 
Random walk algorithm

G(V, E, σ)

s



Quantum Collision Finding  
Quantum Clusterability Tester 
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Conclusion

We confirmed the quantum advantage on testing clusterability. 



Thanks for the listening 


