COROLLARY 5.16 The product of two projective varieties is projective.

Prookr: Let the two projective varieties be X and Y with X < P" and Y < P™.
The Zariski topology on a product is stronger than the product topology, and
hence the product X x Y is closed in IP" x IP". The topological space X x Y
carries both the sheaf of regular functions considered a product variety and the
sheaf of regular functions considered a closed subvariety of IP" x IP™, but of
course, the two coincide. By the proposition P" x P is isomorphic to a closed
subvariety of P""*"*" yia the Segre embedding, and consequently the product
X x Y is as well isomorphic to a closed subvariety. d

ProBLEM 5.6 Verify that the two sheaves alluded to in the proof are equal.
HinT: This is a local question. *
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5.8 Show that under the Segre map the flbres of the two prolectlom from P! x P!
onto P! embed as lmes in IP3, Sk if
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6.2 Letp: A? — A? be the map §(x,y) = (x, xy). Determine the ideals Pprm,
and the fibres 1p‘1(a,b) for all points (a,b) € AZ.
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PrOBLEM 6.13 Show that xp — x1, X2, x3 is a system of parameters at the origin
for Z(xpx; — x3x3). A\L/ e
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PrROBLEM 6.15 Assume that X is a (irreducible) variety and that Y is a curve.
Show that all components of all fibres of a dominant morphism ¢: X — Y are of
codimension one in X. *



ProBLEM 7.1 Show that for X = Z(I) c A" and p = (0,...,0),
T,X=2z(fV|fel)
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