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1. (a) Let X be a topological space. Show that dim(X) = 0 if X is Hausdorff.
(b) Show that the Zariski topology on k™ is not Hausdorff for n > 0.

(¢) Show that any open set of an irreducible topological space is a dense subset.

2. Let k be an algebraically closed field, A be a finitely generated k-algebra and I C A an ideal.

Show that
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3. (a) Compute the radical of the following ideals.
L (a7, y7) C klz,y]
ii. (z%y°,2) C klz,y, 2]
iii. (zy,2?) C k[z,y]

(b) Show that for any algebraic sets X1, Xo C k™, we have I(X1 N Xy) = /I(X1) + I(X2)
and find an example where I(X; N Xs) # I(X1)+I(X2). Try to understand the geometric
reason for this inequality.

4. Find the decomposition into irreducible components of the following algebraic sets.

(a)
V(z"+az" t+...+a,) CC

for any aq,...,a, € C.

(b)
X=V(@*+y*—1,y* —2%-1) c C?

()
X =V(2* —yz,2z —x) C C

Alle Informationen zur Vorlesung (Termine, Ubungsblitter, Skript etc.) sind unter
http://hilbert.math.uni-mannheim.de/"sevenhec/AlgGeomO7.html

zu finden.



