


which yields the first level of the nested expansion:
1 = log (14 o(1)).

The second step starts by computing a nested form

of logy/(y +logy) as y — oo:
log y logy( 3 logy ) (13)
y+logy y y+logy

Now the algorithm substitutes (12) into the dominant
part of (13) yielding the exact form:

loglog z (1 _ log[1 +logy/y] )} (19)
log z log(y +logy) /]
This gives us the second level of the nested expansion:

y2 = logz — loglog z(1 + o(1)),

y=logz [1——

and we apply once again the same process. We get
a nested form for the last quotient by the algorithm
of [15]:
log[1 +logy/y] _
8T OBVl _ Z(1 4 gy
log(y + log y) ( W)

with ¢(y) a function tending to 0 at infinity, whose ex-
pression is too messy to be reproduced here. Then we
substitute (12) into the dominant part of this, which
gives an exact form:

loglog x (
1—
logz

)],

hence the third level of the nested expansion:

(1+0(1)),

and so on, each new step producmg one more term.

Although this method is clearly more cumbersome
than the approach described in [2], it has the advan-
tage of being purely automatic and general. Besides,
the algorithm for nested forms in [15] was not designed
with complexity in mind, and will hopefully be improved
complexity wise in the future.

y=logz [1—

ys = logz — loglog  + —— lo gIng

Conclusion

The calculus of nested form which has been started
in [15] proves to be both a computational and a math-
ematical tool. It becomes possible to state and prove
algorithms on a class of asymptotic expansions much
larger than mere formal power series. We feel that sym-
bolic asymptotics is a young field of symbolic computa-
tion which has plenty of potential applications. Func-
tional inversion is one of them and others should follow,
such as asymptotic expansions of integrals or of coeffi-
cients of generating functions (see [14] for ideas on that
and [3] for applications to the automatic analysis of al-
gorithms).
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