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Definition of modularity 

Consider a weighted, symmetric network of [image: image2.png]


 nodes, with given weights of edges between node [image: image4.png]


 to node [image: image6.png]


 denoted by [image: image8.png]i



 (with [image: image10.png]Ay,

b=



).  Suppose that nodes also possess loop edges to themselves, i.e., we assume that [image: image12.png]A #0



 is possible.  We refer to the symmetric matrix A of the values [image: image14.png]i



 as a weighted adjacency matrix of the network.  Introduce, for each node [image: image16.png]


 its strength as the total weight of all the edges connected with this node: [image: image18.png]w(i)



=[image: image20.png]LA



. Also define the total network adjacency matrix weight [image: image22.png]M =2,wli) =X ;A



 (here and further [image: image24.png]


denotes a sum by all pairs of [image: image26.png]


 where pairs [image: image28.png]


 and [image: image30.png]jii



 for [image: image32.png]L#]



 are considered separately while the pair [image: image34.png]


 is considered only once). 
Consider a suggested partitioning for which [image: image36.png]c(®)



 denotes the index of the community to which node [image: image38.png]


 belongs. Then we perform our calculations using a modularity function defined as

 


[image: image40.png])8, (),





where the [image: image42.png]


 is the Kronecker symbol, equal to 1 if [image: image44.png]c(i) = c(j)



 and 0 otherwise.

