Appendix G

Counting itineraries

G.1 Counting curvatures

One consequence of the finitness of topological polynomials is that the contributions to curvatures at every order are even in number, half with positive and half with negative sign. For instance, for complete binary labelling (15.5),

c_4 = −t_{0001} − t_{0011} − t_{0111} − t_0t_{01}t_1

+ t_0t_{001} + t_0t_{011} + t_{001}t_1 + t_{011}t_1 . (G.1)

We see that 2^3 terms contribute to c_4, and exactly half of them appear with a negative sign - hence if all binary strings are admissible, this term vanishes in the counting expression. G.2 page 791

Such counting rules arise from the identity ∏ p (1 + t_p) = ∏ p 1 − t_p^2 1 − t_p . (G.2)

Substituting t_p = z^{np} and using (10.15) we obtain for unrestricted symbol dynamics with N letters ∞∏ p (1 + z^{np} ) = 1 − Nz^2 1 − Nz = 1 + Nz + ∞∑ k=2 z^k ( N^k − N^{k−1} )

789

790 APPENDIX G. COUNTING ITINERARIES

The z^n coefficient in the above expansion is the number of terms contributing to c_n curvature, so we find that for a complete symbolic dynamics of N symbols and n > 1, the number of terms contributing to c_n is (N − 1)N^{k−1} (of which half carry a minus sign). G.6 page 792

We find that for complete symbolic dynamics of N symbols and n > 1, the number of terms contributing to c_n is (N − 1)N^{n−1}. So, superficially, not much is gained by going from periodic orbits trace sums which get N^n contributions of n to the curvature expansions with N^n(1−1/N). However, the point is not the number of the terms, but the cancellations between them.

/chapter/appendCounting.tex 30nov2001 draft 9.4.0 , June 12 2003