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It is seen that straightforward quadrature of nonlinear equations may yield many
soliton solutions by proper choice of the integration constants. The results have been seen
in some specific models: Thirring model, two wave interaction equation, and equations of
harmonic generation. Explicite numerical study has been made in the case of two wave
interactions, and the results are interesting because no inverse scattering or Backlund trans-
formation exists for this ‘equation. '

Inverse scattering technique [1] has become quite successful and favourite method
in tackling problems related to nonlinear partial differential equations. Tt has been found
that the only straightforward method for obtaining N-soliton solution is the method
of L.S.T. But one peculiar situation occurs in connection with the equation of two wave
interaction, where no Backlund transformation or 1.S.T. occurs but the N-soliton solution
is known to exist [2]. We can see in this note that the proper handling of the constants of
integration can leed to multi-soliton states and one does not have to use other techniques.
The equation vnder consideration is ,.
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Equations (1) imply that
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This can be integrated to yield .
S = —In [[ *®d¢+u(m],

where A(&), u(n) are arbitrary functions really arising from the quadratures with respect
to £, u. From the above equations we get immediately

v, = f(x, 1) = SO/[[ OdE+p(m)],
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We now make simple choice of 1 and pu
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These equations immediately show that both v, and v; have two peaked solitary waves
near the zeros of the denominator £2+an = 0. We have plotted the functions with x
for different times which show very clearly that both v, and v, essentially are two soliton
solutions which with time decay in two one-solitons or sometimes the two one-solitons
comes together to create the new two soliton. Figures 1 and 2 clearly depict this situation.
The above situation also occurs in equations of harmonic generate as
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which can be transformed to
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Also the equations of Thirring model law can be written as

qs¢ = glaalas; Qo = glail*q.. (M
Equations (6) and (7) can be treated in the same manner. In fact we have observed that
by choosing A(¢) and u(n) to be higher order polynomrals we can generate multi soliton
solutions.
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