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Abstract Sylvester equations are often used in mathematics and control theory, and zeroing neural net-
works (ZNN) are very effective at solving such time-varying equations. The convergence of ZNN is stud-
ied, and a new activation function is designed based on a predefined time stability theorem, and a new

ZNN model for solving time-varying Sylvester equations is obtained. This model is called a predefined
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Time Convergent zeroized neural network (PTZNN) model. Compared with the previous ZNN model, the
proposed model improves the convergence speed to reach the predefined time convergence and further im-
proves the noise tolerance. Then the simulation results show that the model is better than the known mod-
el in solving the time-varying Sylvester equation.

Key words zeroing neural network; noise-tolerant capacity; predefined-time convergence; Sylvester equa-

tion
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Fig. 1 (a)~(d) illustrate the state solution of the noiseless equation (1) based on model (6),
where the parameters of equation (1) have been given in Example 1.
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Fig. 2 Represents the residual of the noiseless equation

(1) based on model (6), where the parameters of

equation (1) have been given in Example 1.
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Fig. 3 Represents the residuals of equation (1) solved by the ZNN model activated by LAF, PSAF, and VAF under different
noise conditions and model (8), where the parameters of equation (1) have been given in Example 1. (a) With
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Fig. 4 Represents the residuals of equation (1) solved by the ZNN model activated by LAF, PSAF, and VAF under different
noise conditions and model (8), where the parameters of equation (1) have been given in Example 2. (a) With noise z; ; (¢) = 0 ;
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Fig. 5 Represents the residuals of equation (1) solved by the ZNN model activated by LAF, PSAF, and VAF under different
noise conditions and model (8), where the parameters of equation (1) have been given in Example 3. (a) With noise 2, ; (1) = 0 ;

(b) With noise 2, ; (1) = 1 ; (c) With noise 2, ; (¢) = 6sin(37) ; (d) With noise 2, ; (1) = 2=
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