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Analytic Solution of Nonlinear Partial Differential Equations

‘ ’

ABSTRACT
In this article, we show the Hirota direct method to find exact solutions of nonlinear

partial differential equations. These solutions are call ‘soliton solution’. The Hirota direct
method is the most famous one method which can construct multi-soliton solutions. And the
Hirota method has four processes. The importance process is transforming nonlinear partial
differential equations to Hirota bilinear form that can write in polynomial of -operator. We
have example of KdV equation for more understanding in the transforming nonlinear equations
to bilinear form and find soliton solutions of this equation that we can find to three-soliton
solutions.
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“ (Hirota’s direct method)”
(Soliton solutions)

(solitary wave)
40

( (plasma),
(Josephson junctions), (poly acetylene molecule) )

(shallow water waves) (Russell, 1834)

. .1844

(Airy, 1845)
(Korteweg and de Vries, 1985)

(KdV equation)
(Fermi et al., 1955)

(Zabusky and Kruskal, 1965)
(FPU)

“ ”
(Hirota, 1971) “ ”

(modified Korteweg-de Vries, mKdV) (Hirota, 1972)
(sine-Gordon, sG) (Hirota, 1972) (nonlinear Schrödinger, nlS) (Hirota,

1973) (Toda lattice, Tl) (Hirota, 1973)
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1 (KP, The Kadomtsev-Petviashvili Equation)
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2 (MKdV, The Modified KdV Equation)
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( -operator

(Grammaticos et al., 1994)

(the perturbation expansion

(multi-soliton

(the KdV equation

(1)

(Hietarinta, 1991) . .1987
. .1988
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,

,

u

(periodic) (multi-periodic)

(nonlinear evolution equations),
(wave equations) (coupled system equations)

(bilinear equation)
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