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Differential Algebraic Approach for Evaluation of
Computational Capabilities of Physical Reservoirs

Abstract: In physical reservoir computing, computations are processed by physical systems called physical
reservoirs. Here, a computation means a filter, that is, a map from a continuous input function to a con-
tinuous output function. The physical systems achieve tasks such as function approximation and control
by computations. In fact, computational capabilities of physical reservoirs are partially confirmed through
experiments. One of the theoretical approaches for physical reservoir is based on the one for reservoir com-
puting, a learning method of a certain type of neural networks. This is a general approach yet it is difficult
to analyze given physical systems by such an approach. Against this, we provide a new theoretical approach
to analyze computational capabilities of given physical systems as reservoirs directly by applying an ap-
proach towards model identifiability problem, which is studied in the field of system analysis. In our method,
firstly, input-output equations are derived by a differential algebraic method for physical systems described
by state-space models. Then, computational capabilities of the systems are analyzed via the analysis of the
input-output equations.
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0 0 0
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&, RENIBZ 6L 85, [oT, EMLZVERONR
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Fig. 1 The eigenvalues of the matrix A for linear spring

systmes for various damping factor v with m and k
fixed tom =1 and k = 1.
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