Coding with transient trajectories in recurrent neural networks
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S5 Text

To compute the singular values of the propagator for the unit-rank system, it is convenient to express the

matrix

2 PTP, =14 20(t; \)Jg + A2a?(t; A)vvT
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in the basis of the eigenvectors of Jg. While the second term on the right hand side yields a diagonal

contribution proportional to diag()\;f, Ag ), for the third term we obtain
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The squared singular values of the propagator P; are therefore the eigenvalues of the matrix

2 TP :<(P+1)(a+b)+1 T )
- V19 (p-D-b+1)’

where we defined a = Aa(t; \) and 2b = A%2a?(t; \). Thus, we have

ethiQ(Pt) =1+ap+b+x+/a®+ b+ 2abp,

where o1 (P;) > 02(P;). Therefore, expanding Eq. (114)) we obtain the two singular values o0& of Py:
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eztaiz(Pt) =1+ Aa(t)p+ + Aa(t)\/Aa(t)p + 1 + 1L
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