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On a Generalized Taylor Theorem: a Rational Proof of the

Validity of the So_Called Homotopy Analysis Method

LIAO Shi jun
(School of Naval Architecture &Ocean Engineering, Shanghai Jiaotong University,
Shanghai 200030, China)

Abstarct: A generalized Taylor series of a complex function was derived and some related theorems
about its convergence region were given. The generalized Taylor theorem can be applied to greatly en-
large convergence regions of approximation series given by other traditional techniques. The rigorous
proof of the generalized Taylor theorem also provides us with a rational base of the validity of a new
kind of powerful analytic technique for nonlinear problems, namedy the homotopy analysis method.

Key words: Taylor series; convergence and summability of series; homotopy analysis method; pertur-

bation



