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In a lecture some years ago, Henry McKean remarked that the
theory of differential equations really amounts to finding an invert-
ible transformation y = A(x) under which the (nonlinear) system
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or (almost as good):
(2b) 62,—); =X

Of course, the problems are that the transformation 2 may not ex-
ist and, even when it does, it will be itself nonlinear and can rarely
be found explicitly. Hence the great excitement about “soliton”
equations: classes of nonlinear partial differential equations for
which A can be constructed (more or less) explicitly and which
are therefore completely integrable. Generally, one can at best
hope to approximate /4 locally: in the neighborhood of a partic-
ular solution of (1), usually a fixed point. Such methods are the
topic of this book, a recent translation and expansion of the 1979
Russian original.
To introduce the basic ideas, suppose that (1) can be written

(3) % = Ax + F(x),

where F = @ (|x|2) is nonlinear and we have assumed that the
vector field vanishes at x = 0 (a fixed point). We can also assume
that 4 has been diagonalized or put into Jordan form by a simi-
larity transformation. One seeks a near identity transformation

4) x=y+H(y)
defined on a neighborhood of 0. Under (4), (3) becomes
y=U +DHW) Atk + HY)) + F(y + HY))]



