
ON THE COMPLEXITY OF COMPOSITION ANDGENERALIZED COMPOSITION OF POWER SERIESR. P. BRENT AND J. F. TRAUBAbstra
tLet F (x) = f1x + f2x2 + � � � be a formal power series over a �eld �. Let F (0)(x) = x and,for q = 1; 2; : : : , de�ne F (q)(x) = F (q�1)(F (x)). The obvious algorithm for 
omputing the �rstn terms of F (q)(x) is by the 
omposition analogue of repeated squaring. This algorithm has
omplexity about log2 q times that of a single 
omposition. Brent [1℄ showed that the fa
torlog2 q 
an be eliminated in the 
omputation of the �rst n terms of (F (x))q by a 
hange ofrepresentation, using the logarithm and exponential fun
tions. We show here that the fa
torlog2 q 
an also be eliminated for the 
omposition problem, unless the 
omplexity of 
ompositionis quasi-linear.F (q)(x) 
an often, but not always, be de�ned for more general q. We give algorithms and
omplexity bounds for 
omputing the �rst n terms of F (q)(x) whenever it is de�ned.We 
on
lude the paper with some open problems.CommentsOnly the Abstra
t is given here. The full paper appeared as [3℄. For related work, see [2℄.Referen
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