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Abstract

We study nonlinear dynamics of DNA double helical under plane based on the rotator model pro-
posed by Yomosa. Through dimensionless disposal, we get the more suitable data for numerical
experiments and the relation between the data with the original parameters is also given. We
solve a kind of nonlinear Sine-Gordon equations of the model by using the finite difference method,
and the results show that the proposed numerical method is effective.
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Table 1. Parameters in the model

=1 BRSPS Y

| J a 7 A v z t
M (kg) 1 1 0 1 1 0 0 0
L (m) 2 2 1 2 2 1 1 0
T(s) 0 -2 0 -2 -2 -1 0 1
Table 2. Comparison of model parameters
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HfE 5.02x10* kg -m? 0.0375 eV 3.4x10™ m 0.08 eV 0.25 eV 800 bp/s
FRUSH " J a’ H A v’
il 1 0.15 1 0.32 1 8.965x10°°
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Figure 1. The numerical solution of the scheme 1 (a), The analytic solution of Sine-
Gordon equation (b), The absolute value of error (c), Positive and negative Kink soli-
ton solution contrast of the schemel (d)
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Figure 2. The numerical solution of the scheme 1 (a), The analytic solution of Sine-
Gordon equation (b), The absolute value of error (c), Positive and negative Kink soli-

ton solution contrast of the scheme 1 (d)
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Table 3. The resulting data of numerical experiment of scheme 1

52 3. 18R 1 HETEHEE

(i,n) FEHiME #1132 g R ZE XA
(10,60) 6.761959619899546 x 10" 6.758813814108743x10°° 3x10°
(40,200) 5.406616498036000x10™ 5.377678460735823x10™ 2x10°
(110,400) 5.233471403492768 5.252159765751128 0.0187
(180,800) 6.283146293782196 6.283149627297072 3x10°°
Table 4. The resulting data of numerical experiment of scheme 2
Fe 4 (R 2 BUESLO KR
(i,n) K 1E e 119 20 g R I A XHE
(10,60) 6.761959619899546 x10°° 6.762391462715684 x10° 4x10™
(40,200) 5.406616498036000x10™ 5.411396653256561x 10 4x107
(110,400) 5.233471403492768 5.230042994481067 0.0034
(180,800) 6.283146293782196 6.283145684127919 6x107
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