Math 918 02/03 Worksheet

Worksheet on Fedder’s Criterion

PART 1: PROVING FEDDER
Prove each of the following results:
Lemma 1. If there exists a map m : FER — R such that m(F¢d) = 1, and c|d in R, then there

exists a map sending Ffc— 1. In particular, if there is ANY surjective map FER — R then R is
F-split.

Lemma 2. Let evy : Homp(FfR,R) — R be the "evaluation at Ffd” map, so that evq(yp) =
©(FEd). Then there exists a map m € Hompg(F{R, R) such that w(Ffd) = 1 if and only if evy is
surjective.

Proposition 1. The following are equivalent for any F'-finite ring R:
(1) R is F-split
(2) W=LR is F-split for all multiplicative sets W.
(3) Ry is F-split for all prime ideals p
(4) Rm is F-split for all mazimal ideals m

Corollary 1. If R is F-finite then the locus of F-split points is open, and is specifically equal to
Spec R\ V(imevy).

Lemma 3. Let S be reqular, take t € P : T and let ¢ = F¢t - ®. Show that W(p) (i.e., ¢ viewed
as a map on S/I) is surjective if and only if t ¢ mP°,
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PART 2: USING FEDDER

You may use the following two facts without proof (see HW2 for the first one!)

Proposition 2. If fi,..., fi is a regular sequence and I = (f1,..., f;) then
TP = TP ((fy e )P

Proposition 3. If S is a graded ring with homogeneous maximal ideal m, then S is F-split if and
only if Sy is F-split; and Fedder’s criterion holds for graded rings.

(1) Let S be a polynomial ring and I a squarefree monomial ideal. Prove that S/I is F-split?

(2) Let S =TF,[z,y,2] and I = (23 + y* + 2. For which values of p is S/I F-split?



