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Sufficient conditions are given so that the initial value problem for the Shabat equation
has a unique analytic solution, which, together with its first derivative, converges abso-
lutely forz € C: |z| < T, T > 0. Moreover, a bound of this solution is given. The sufficient
conditions involve only the initial condition, the parameters of the equation, and T. Fur-
thermore, from these conditions, one can obtain an upper bound for T. Our results are
in consistence with some recently found results.
1. Introduction and main results
Consider the nonlinear functional differential equation

f@+af'(q2) + f2(2) - 4° f*(q2) = , (L.1)

f(0) = fo, (1.2)

where ¢, g, and f; are in general complex numbers. Equation (1.1) forg = 1/k, 0 < k < 1,
and y = 1 — (1/k?*) was derived by Shabat [10] when he considered the similarity solution
of the dressing dynamical system

(f] +f]'+1)x = sz —szﬂ +/\j —/\j+1, j=0,%£1,%2,..., (1.3)

which is closely interconnected with the spectral theory of the linear Schrodinger equa-
tion

Vx +[q(x) +A ]y = 0. (1.4)
Equation (1.1) is studied for |g| < 1, because if || > 1, then (1.1) is equivalent with
' (w) + p*®' (pw) + O (w) — p*®*(pw) = —up? (1.5)
after setting

f(2) = -D(pw), 9z =w, p=-. (1.6)
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