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Introduction.

Let £:N—~» P be a generic C™ mapping and let ZI(f) be
the set of singular points of f with Thom-Boardman symbol
I. According to R.Thom ([13]1,[61]) :EI(f) is a Zz—cycle of
N and its Poincaré dual cohomology class [ZI(f) 1* & H*(N; Z
2) can be expressed as a polynomial of the Stiefel-Whitney
characteristic classes of the tangent bundle TN and the
induced bundle £*TP. This polynomial, called the Thom
polynomial, tell us the homological location of :ZI(f) in
N. However 1if Hi(N;Zz) = 0 for i = dim.jf(f) , then it
gives no informations about ZI(f), though Zl(f) may be
non-trivial. Here we are interested in the topology ofii;(f)
and will investigate the simplest case where P = RP and f

has only Morin singularities.

Results.
Let f:N—>RP be a %™ mapping with dim.N = nzp. A
point g N is a Morin singular point of type A, of f if

k
there exist local coordinates: (Xl""’xn) centered at q
and (yl,...,yp) centered at f(p) such that £ has the
form: : )
= i "l
(1) yiof X - &p
‘ k+1 | > k-i 2 2
y of = x + X.X X, +.o..+ X
p P o1 17p p+l n
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Let Ak(f) denote the set of Ak—type singular points of £

and Ak(f) its closure.

Theorem 1. Let N be a compact manifold. If a c%

mapping f:N-» RP only Morin singular points, then we have

p ,
X (N) +kz= l/)((Ak(f)) =0 mod 2,

where 9((A) is the Euler number of a space A.

A, type singular points are called fold singular
points. Let g be a fold -'singular point of f£. Then yp’f in

(1) becomes of the form

2

(2) J ypvf = x + (x )S o+ L.+

P p+1l (Xp+A—l)
2

2
- (Xp+)) - ee. - Xn

Now suppose that n - p + 1 is even , thenn - p - A+ 1 =
A mod 2, hence the parity of the index of the Morse
function ypa £ is independent of the choice of ‘the
coordinates.Hence the sets

Al+(f).= { g¢N | g is a fold singular point of f

with A =0 mod 2 . }
Al_(f) = { geN | g is a fold singular point of £
with A =1mod 2 . }
are well-defined.

Let Wi(M) denote the i-th Stiefel-Whitney characteri-
stic class of a manifold M and W*i(M) the i-th Whitney
homology class, which is Poincaré dual to Wm_i(M) , where m
= dim. M.
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Theorem 2. Let N be a compact manifold with dim. N = ngzp.

Let f:N —> rP be a C*® mapping which has only fold

singular points. Then the following properties hold:
(a) K(N) =X(S(f)) mod 2.
(b) for any k with p-12kg1l, we have
W*k—l(N) = j*(W*k_l(S(f)),
in particular if Wn_k+l(N) # 0 then Wp_k(S(f)) # 0.

(c) if n-p + 1 is even, then
X (N) = K(s, (£)) - X(s_(£)),
where S(f) 1s the singular point set of £ and S+(f) =
At (£) , s_(f) = a7 (£)

A2 type singular ©points are called cusp singular

points. We let K(f) denote the set of cusp singular points
of a smooth mapping f:N-—-}Rp and S(f) the set of singular
points of f. Let i:K(f)~—> S(f) and j:S(f)—»N denote

the inclusion maps respectively.

Theorem 3. Let N be a compact manifold with dim. N = np> p.

let £f:N—RP be a C* mapping which has only fold and cusp

singular points. Then we have

(a)  (N) + MXK(s(£)) + K(K(£f)) = 0 mod 2,
(b) W () + 3, (W, (S(£))) + F, i, (W (K(f)) =0
for any k with 2k + 1< p.

Corollary of Theorem 3. If 2k + 1 <p and W
then W, (S(f)) + i,(W, (K(f)) # 0.

(N) # 0

Remark. In this paper we are concerned with the topology of
the singular point set of a‘C*’mapping having only some good
kind of singularities and we do not touch on the existence
of such good mappings. The existence problem of such good

mappings have been investigated by several authors, for
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example [13,(021,03], [4]1, (51, [7]1, [11], [12]. Compare our
theorems in particular with Eliasberg's works - [4] and

[5].

The proof will be given elsewhere.
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