Chapter 2

Hyperbolic double
characteristics

2.1 Hamilton map

Let us denote by T*Q the cotangent bundle over  with a system of local
coordinates x = (xg, x1, ..., Z,). Let (z,£) be a system of canonical coordinates
on T%€), then the canonical 2-form o on T%() is given by

o= d& Adx;
j=0

in these coordinates. This 2-form gives a symplectic structure on 7).
Let f € C>(T*Q). Then the Hamilton vector field Hy of f is defined by

(2.1.1) df () = ol-, Hy).

In the canonical coordinates (z, ), denoting X = ad/0x+30/0¢, Hy = a0/0x+
b0 /0& we have

0
400 = o) + 85— de ndolag + B Hy) = (5,0) ~ (o).
That is b = —0f/0x, a = 0f /¢ and hence
_of o of 9
170t 0 Ox 0

It is clear that
0—((1‘7{)? (ya 77)) - <§a y> - <J),?7>

in a system of canonical coordinates.
Let P(z, D) be a differential operator of order m on € and let

P(xz,D) = Py (x,D) 4+ Pp_1(z,D) + - - .
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