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Introduction. This article is a continuation of the conference made in the meet-
ing “On the Resolution of Singularities” (December 2008) at the Research Institute
for Mathematical Sciences (RIMS) of Kyoto and downloadable on their site.

The purpose of this conference is to give some hints about the proof of the theorem
cited below and to show on two examples that the notion of maximal contact should
be completely revised in the case of the positive characteristic.

Let us see the following theorem.

THEOREM. (Cossart and Piltant) [CP1,CP2]. Let k be a field of positive char-
acteristic which is differentially finite over a perfect field ko and Z/k be a reduced
quasiprojective scheme of dimension three with singular locus . There exists a pro-
jective morphism 7 : Z — Z, such that
(i) Z is regular.

(ii) 7 induces an isomorphim Z\rm—1(%) ~ Z\X.
(iii) 7=1(X) C Z is a divisor with strict normal crossings.

Such a Z is called a desingularization of Z.

Two strategies. There are two main strategies to prove the existence of a
desingularization.

The first one was initiated by O. Zariski in [Z]: he cutted the problem in two
parts.

(1) Uniformization along a valuation,
(2) patching the uniformizations to get a desingularization.

This is the strategy used in [A1], [CP1, CP2], [Z].

The other strategy was initiated by H. Hironaka who introduced in [H] the key
ideas and the fundamental techniques. This strategy is very fruitful in characteristic
0 and is followed by many others: Bierstone, Milman, Villamayor, Encinas, Hauser,
Wiodarczyk, Cutkosky, Temkin and all people I forget.

To simplify, we can say that the trick is to make a descending induction on the
embedding dimension. At the very beginning, your singular variety Z is a closed sub-
variety of some regular variety W. Then, at every singular point x € Z there exists
a closed regular subvariety W, C W which has maximal contact with Z at x. This
notion is defined recursively (we are more precised in IT1.2.1):

(1) the Hilbert-Samuel stratum HS — stratum(Z, x) of x is contained in W,
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