Exercises for the lecture Model Theory of Fields (WS 15/16) 12.12.2015

Week 9

1. Let (K,d) be a differential field and V' C K™ an irreducible affine alge-
braic variety defined over K, by the ideal I(V).

The tangent space T, (V') of V at a is defined by the equations f’(a)-y = 0,
for all f € I(V). The tangent bundle T'(V') of V is defined by the equations
f(z)=0and f'(z)-y =0, for all f e I(V).

Notice that if V' is defined over the field of constants of K, then the torsor
T (V) of V coincides with T'(V).

In general, explain how for each a € V', the set T,(V) := {y : (a,y) €
T(V)} is a torsor (ak.a. principal homogeneous space) for T,(V).

2. Show that if (K, d) is a model of DCFy, then its field of constants is
algebraically closed.

3. Is DCFj finitely axiomatizable?



