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Abstract

A life body has biological rhythms with low frequencies such as circatidal, circadian, circalunar
and circannual rhythms, which represent a feature of biological clocks.

Such biological rhythins, which are considered to be obtained in the process of an evolution,
play an important role to control the life body.

There are few previous papers discussing the mechanism for generating the low frequency
rhythms. The reason is that the frequency of the rhythms is very low as compared with that
of usual non-linear neural oscillations and it is difficult to realize mechanisms with a clear physical
meaning.

.In this paper three neural mechanisms are proposed to generate low frequency rhythms. . The
first is due to the decrease of an intrinsic frequency in a neural network. The decrease is attained
by following three methods; (1) decreasing the time constant directly, (2) addition of the
recurrent inhibitory connection, (3) connecting neural oscillators inhibitively in a ring form.
The system made by the last methiod is represented and analized by use of matrices. Asa result,
it is shown that the system has a stable oscillation with a low frequency.

The second. is to generate the frequency with a difference between two input rhythms. The
frequency difference can be get by operations such as multiplication and summation in the neural
network.

The last is to connect the networks in cascade with short or long length inhibition.  This circuit
is also known as a model of reverbaration or short term memory. :
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Fig. 4 Two coupled neural oscillators circuit
with mutual inhibition; this is called type-I.
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Fig. 5 Output wave of the system in Fig. 4. Fig. 6 Two coupled neural oscillators circuit
with mutual excitation.
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Fig. 7 Two coupled neural oscillators circuit with Fig. 8 Modified circuit of type-II model.
mutual inhibition; this is called type-II.
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Fig. 9 Multi connected neural oscillators circuit obtained by developing type-I.
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Fig. 12 Another circuit with system matrix A4,.
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Fig. 13 Structure of the circuit having system matrix 4, consisted of type-1.
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Fig. 14 Structure of the circuit with system matrix 4, consisted of type-II.
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Fig. 15 Structure of the circuit having system matrix 4, consisted of type-I.



Fig. 16 Structure of the circuit with system matrix A, consisted of type-II.
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Fig. 17 Generation circuit with the operation of multiplication.
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Fig. 18 Generation circuit with the operation of summation.
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Fig. 19 Cascade connected oscillators circuit Fig. 20 Cascade connected oscillators circuit
with short length inhibition. with long length inhibition.
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