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Fractional iteration of functions
of two variables

Phil Diamond

Let X € {R2, C2} and

T:x = ZakzxkyZ s Y = ZbkzxkyZ (k, 220, k+l=1)

be an invertible holomorphic function from a neighbourhood of 0 € X to

X . Denote by A4 = [gig Zgl] the linear part of 7T . In this thesis,
1

the fractional iteration of 7T 1is examined when

(l)X=C2,A=[g g],o<|b|s|a|<1,
(2)X=CZ,A=(C(§ i],o<|a|<1,
(3)X=R2,A={2 I])'],b2<ha,0<a<l,
) x=re, a3 1.

In the first three cases the fractional iterates are obtained from

the algorithm

T(s) = 1im T" o B® o T

nroo

where B 1is the linear or almost linear part of a suitable normal form of

T .
In case 4, an asymptotic expansion is obtained for the natural

iterates ™ of higher order near the fixpoint O , and this leads to an
elgorithmic solution of the functional equations

MTx) = AM=z) -1, u(rz) =ulx) , =€ Xx.
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The fractional iterates are obtained by solving for T(s) the

(invertible) equations

AMT(s)x) = AMz) -5, u(T(s)x) = ulx) , z€x.
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