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Algebra is the offer made by the devil to the
mathematician. The devil says: "l will give you
this powerful machine, it will answer any
question you like. All you need to do is give me

your soul: give up geometry and you will have
this marvelous machine."
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Proposition 7.5. Let X be a projective scheme over a field k. Then X has a

dualizing sheaf.
Proor. Embed X as a closed subscheme of P = PY for some N, let r be its
codimension, and let wy = &xtp(Oy,wp). Then by (7.4) we have an iso-

morphism for any Oy-module .7,
Homy(.
On the other hand, when % is coherent, the duality theorem for P (7.1)

) = Extp(F,wp).

~ HY"(P.7).

Extp(F ,wp) =

gives an isomorphism
But N — r = n, the dimension of X, and .Z is a sheaf on X, so we obtain a

functorial isomorphism, for # € Coh(X),
Homy(#,wy) =~ HYX, 7).

In particular, taking # = wy, the element 1 € Hom(wy,wy) gives us a

homomorphism : H"(X,wy) — k, which we take as our trace map. Then

it is clear by functoriality that (wy,t) is a dualizing sheaf for X.
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