Text S4. Proof of Proposition 2

Let us denote the Lyapunov function of gene regulatory network under external stimulation signals in equation (11) as 
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, for some symmetric positive definite matrix 
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If the following inequality holds:
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then, we get 
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So we sum the above inequality from 0 to ∞ to get
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If the 
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, then the inequality in (A7) should be modified as
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 (A8)

The above results hold only when the inequality (A6) holds, i.e., the following inequality holds:
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The above inequality can be equivalent to the following inequality
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The inequality (A9) holds for all 
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 if and only if the following LMI holds.
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