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( Abstract )

It has been known that the Toda lattice equation with
periodic boundary condition generates the sinh—-Gordon equation
and the sine-Gordon equation. We apply this relation to the
cylindrical soliton problem. Namely, we investigate the
problem of the periodic generalizations of the cylindrical
solitons of the Toda equation, which gives us the cylindrical
solitﬁn solutions of the sinh-Gordon equation and the sine-
Gordon equation.

For the purpose, we first derive the (cylindrical) N-soliton
solutions, fy, of the Toda equation in the Hirota bilinear
form. The constrﬁcted solutions are related to the Jacobi
formula of the matrix algebra, and are different from the
Wronskian type bilinear N-soliton sglutions which are related to
the PlUcker relations.

For the Toda cylindrical soliton solutions fy (N=1, 2, ... ),
we consider the one-soliton f; with the center at the lattice
site n=a (a=constant), two-soliton f, at n=a and a+2, three-soliton
f3 at n=a, a+2, and a+4; ... ; N-soliton solution fy at n=a,
a+2, a+4,.... ya+2N-2. Then we take large N limit, fo , of the
above solution fy which has centers at every lattice sites
with step 2. The solution f,, is periodic with period 2 or
fn=fn+2 and gives solutions of the cylindrical sinh-Gordon

and sine-Gordon equations.
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