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QUIZ 2: ALGEBRAIC GEOMETRY I, FALL 2022

To be finished in consecutive 2 hours.
Problem 1 (15 points)
Let X be a noetherian scheme and F' a coherent sheaf on X. For each point
r € X, define
o(x) = dimy, () Fr @0y, k(x).
Prove :
(1) ¢ is upper-semi-continuous on X.
(2) Assume that X is reduced, and that ¢ is constant. Prove F is locally free.
(3) Give an example of non-reduced scheme X and a coherent sheaf F' such
that ¢ is constant but F' is not locally free.
Problem 3 (15 points)
Let X be a noetherian scheme. Prove that X is affine if and only if for every
integral closed subscheme Y C X (Y could equal X if X is itself an integral scheme)
Y is affine.
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