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Abstract

In the paper [ 1 ], the author told us that he provides new proofs for the
three classical theorems on real singularity theory, Mather®s two theorms, and
the splitting lemma, And in the paper {2 ], the author used this method to
catastrophe theory,

The journal ¥Mathematical Reviews” ever commented the above papers
successivelly in Vol,57, No.,3 (1979) and Vol,58, No.,3 (1979).

This paper points out that the proofs about Mather's theorems [ and [] in
(13 are wrong, and then presents an counter-example to show that the cor-

ollary and conjecture are false,

Fistly, in the new proof of Mather’s theorem I (PP, 166-167) the existe
nce of n® (x), n! (x)eseese((18)—(20)) is constructed term by term, Then the
following formula (17) is induced from the well-known Borel lemma .

n(x, 0= Y m” e an

$=0
Here some questions arise; If this e.xpressioh is only a pure formal symbol,

this is, n,(x,t) stands only for the’ formal power series Z nf” (x)r, then if it
s=()

is disconvergent the differential equation in the sequel (P.167) can’t be obtai-
ned, and there is nothing about smooth solution H(x, r)(P.167). On the other
side, if n;(x,t) is, by Borel lemma, the smooth function corresponding to the

formal power series 2 n,.(”(x)t’, then we could only say;%n(x,t) possesses
520

y n® (x)r as its Taylor series”. We know that the equality

$=0

n(x,t)= Zn,@ (x)r
s=0

means that “n,(x, 1) is analytic”. But, however, it is impossible from Borel
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lemma, Furthermore, if the formal power series is disconvergent (i.e, the equ-
ality is not true, ) then the mapping H produced from formula (21) does not

satisfy formula (16), because n,(x,?) is “only a function” but not a sum of
()

)

the terms 7% (x), n‘'’ (x)t, +=«. Thus the procedure (18)—(20) can not be re-
turned back to (16). Therefore formula (23) can’t be set up in that way,
Secondly, the following example will make it clear that the proof of
Mather’s theorem [I, the corollary and the conjecture are all not correct,
Example Suppose f, g;: R—+R is defined as below;
Jx)y=x*+x}, gx)=x'-x’
It is easy to see that f(x) is 2-determined from both the classical method of
finite determinacy” and the method of Deakin (since A(x) = x" is k-determined),
The function f(x) has the same 2-jet as g(x). (This is the notation 2f(x) =
g(x)=x*in (1)). Hence f R g. Then there exists a transform of coordinates

¢ such that

g=f0O¢
In fact, it is easy to see that
§(x)=-x,

and this transform is unique, On the other side, if there is another transform.

& (x) =ax+ bxX+ o(x?)
then (g=f0¢,)

g(x)=a*x*+ a*x* + o(x*)
when x-—+(0. Comparing this expression of g(x) with its definition

g(x)=x*-x}

we obtain a’= 1, = -1, hence a= -1, & (x)=-x+bx’+0o(x?), and so b=
o(x*)= 0. Finally, such a transform ¢&(x)=x + o(x) is impossible, Thus the cor-
ollary f(x) Q g2(x) (P.170) and the coﬁjecture (P. 173) are not correct. While
“Let ¢°7=x” in the proof (P,169) is legalless,
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