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Abstract: The mapping rela ip bgween spectral radius and matrix cannot be expressed by a differentiable

function, so it cannot be dir lated by gradient descent algorithm. To solve this problem, this paper proposes a
non-differentiable loss timization algorithm based on gradient descent. Firstly, the loss function is
constructed by replaci ectral radius with the F-norm of the matrix. Secondly, since the spectral radius is less
than or equal to the F-nofm, the initialization parameter matrix is constructed to calculate the target matrix. Finally, if
the spectral radius of the target matrix is less than the threshold, the parameter matrix stops updating. The experimental
results show that the number of connected edges based on gradient descent is more than that based on random
connected edges, low degree first connected edges and high degree first connected edges.
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Fig. 1 SIS models based on the contact networks
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Fig. 2 An interconnected contact network
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Tab.2 Comparison of experimental results
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