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Abstract



Following these ideas, we introduce in sections

1 and 2 a formal setting for studying and imple-

menting analytic structures by coalgebraic meth-

ods. Section 3 proceeds from our stream algebras

of Taylor coe�cients to derive an abstract charac-

terisation of a di�erent analytic method: Laplace

transform. We show that it also arises, like Tay-

lor series, as a coalgebra homomorphism induced

by speci�c stream operations. We compute them

and derive the corresponding integral expressions.

As a byproduct of the coalgebraic treatment, we

obtain a simple characterisation of the Laplace

duals of analytic functions.

1 Stream algebras

Our main tool are the �xpoints of functors in the

form �� (�) : Set ! Set.

De�nition 1.1 Let � be a set. A �-stream al-

gebra is a set A together with an isomorphism

�� A
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In general, every �rst order initial value problem

involving only analytic functions can be solved in

this fashion [2, thms. 4.4{4.5], as well as many im-

portant higher order linear di�erential equations

[3, ch. 10]. The recurrence relations on the coe�-

cients tend to be tedious, though, and extracting

the actual recursive formulas for them is not al-

ways feasible.

Other analytic methods are captured by dif-

ferent stream algebras and stream algebra homo-

morphisms between them.

3 Laplace transform

3.1 Rings of streams

Now consider the algebra
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This is yet another version of the stream algebra

of in�nite lists of numbers, isomorphic with the

\original" via

R

!
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3.3 Laplace transform of analytic func-

tions

Recall that Laplace transform L takes a real lo-

cally integrable function f(x) and returns a func-

tion



Corollary 3.4 A real function f is analytic at 0

if and only if its Laplace dual Lffg is a coanalytic

function vanishing at 1. Laplace transform is a

bijection L : A �! H

1

.

But it is not a mere bijection: as a morphism

it is completely determined by its preservation

properties:

Corollary 3.5 Laplace transform




