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This talk considers the behavior under iteration of the maps Ty (z,y) = (Fup(2) —y, ) on R?, in which F(2) = az if x > 0
and bx if x < 0. Here a and b are real parameters specifying the map. These maps are area-preserving homeomorphisms
of the plane that take rays from the origin to rays from the origin. The orbits of the map are solutions to a nonlinear
difference operator of Schrodinger type —x, 10+ 22,11 — T + V(Zpy1)Tns1 = Eyyq with energy value E =2 —1/2(a+b)
and antisymmetric step function potential V' (z) determined by p = 1/2(a — b). We describe properties of the set of
parameter values where all orbits are bounded, a set which has some analogies with the Hofstadter "butterfly”. We
determine special parameter values where every orbit is contained in an invariant circle with irrational rotation number.
There are special cases where such invariant circles can be explicitly given as piecewise unions of conic sections, which
have a surprising appearance. (Received September 21, 2002)



