ALGEBRAIC GEOMETRY: HOMEWORK 2

This homework is due by Spm on Friday, August 9.

We let k be an algebraically closed field.
(1) Let X,Y c A} be Zariski closed subsets. Show that /(XUY) = I(X)NI(Y), and

I(XNY)=+I1(X)+I(Y). Show with an example that the radical is necessary
in the last equation.

(2) Let X c A} be a Zariski closed subset and let f: X — A,lc be a regular

function on X. Show that the graph of f, namely the set I' ¢ A%*! defined by
{(x, f(x)) | x € X} is Zariski closed.

(3) Let X c A} and Y C A}’ be Zariski closed sets. Show that X XY C AZ“" is
Zariski closed.

(4) Write down all the maximal ideals of the following rings:
(@) Clx, y1/(x* +y* = Lx +y)

(b) Clx, yl/(xy)
(c) Clx,y,zl/(xy, yz, x2)

(5) Let X,Y c A} be disjoint affine algebraic sets. Show that
k[ XUY]=k[X]® k[Y].
(Hint: Prove that I(X) + I[(Y) = (1) and use a “partition of unity” argument.)



