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Quantum random graphs 
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Quantum random graphs 
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Main Results 

Majorization theory: 

prob  𝜑  ⟶  𝜙+  = 𝑝 

𝜌 𝜌 =  𝜑  𝜑  

𝜌 

𝜌 

𝜌 

𝜌 

𝜌 

𝜌 
𝜌 

 𝜙+  

 𝜙+  

 𝜙+  

 𝑮𝑵,𝒑 = 

𝐺𝑁,𝑝 0⋯0
2
= (1 −

𝑝

2
)
𝑁(𝑁−1)

2      
𝑝 < 

2𝑐

𝑁2

    1 

 𝜑 = 1 − 𝑝
2
 00 + 𝑝

2
 11  

 Min probability requirement? 

 in which case no local quantum operation is able to create entanglement between 
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GHZ states of four qutrits 
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Experiment …? 
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Create GHZ states 

J. W. Pan and A. Zeilinger, Phys. Rev. A, 57, 2208 (1998) 



Our Problem 



shortest paths between nodes ~ln (𝑁), where 𝑁 is the number of nodes.  

Small World Property 



Clustering 
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  These properties distinguish real networks from simple models such as the 

Erdo s Renyi random graph model 



Real Networks 

•  high clustering 

•  high average path length 
𝑙  ∝ 𝑁 

•  small clustering 

•  small average path length 
    𝑙  ∝ ln (𝑁) 

•  high clustering 

•  small average path length 
ℓ ∝ ln (𝑁) 

Regular Small-World Random 

increasing randomness 
𝑝 = 0 𝑝 = 1 

D. J. Watts and S. H. Strogatz, Nature, 393, 440 (1998). 
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