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Probability and Graph Entropy

Probability of having nodes with degree n:

𝑁𝑐 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 𝑤𝑖𝑡ℎ 𝑛 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑛 = 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠
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Graph entropy:

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑝𝑛 =
𝑁𝑐

𝑇𝑛
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β-Skeleton

For a set of dark matter halos:

García-Alvarado et al., 2020

García-Alvarado et al. (2008.08164)



García-Alvarado et al., 2020

García-Alvarado et al. (2008.08164)



García-Alvarado et al., 2020
García-Alvarado et al. (2008.08164)



Conclusions

- Graph Entropy analysis allows us to distinguish between random and clustered points.

- The strongest influence on graph entropy comes from clustered points with different number densities.

- Further applications can be:

- Measuring the entropy from different parts of the sky to check for isotropy.

- Building graphs from other quantities (i.e. features in the cosmic microwave background, weak 

lensing peaks) to quantify its connectivity properties.

- Tests for the applicability on observational data.
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Thank you! 


