
Exercises for the lecture Model Theory of Fields (WS 15/16) 14.11.2015

Week 5

1. Let K be a field and W ⊂ Kn be a K-linear subspace. Notice that W
is definable in the field structure, over K. Show that there is a canonical
parameter for W in Km, for some m.
Hint: Let e1, . . . , en be the standard basis of Kn. Let ei1 , . . . , eik be such
that ei1 +W, . . . , eik +W is a basis of the quotient Kn/W . For i = 1, . . . , n,
write:

ei =
k∑

j=1

βijeij + wi

with each βij in K and each wi in W . Then β := (βij) ∈ Knk is a canonical
parameter for W , i.e. for any σ ∈ Aut(K), σ(β) = β if and only if σ[W ] = W .

2. Let K be a field. Show that, similarly to 1. above, for every K-linear
subspace W of

⊕
i<ωK, there is β ∈ Kω which works as a canonical param-

eter for W , i.e. for any σ ∈ Aut(K), σ(β) = β if and only if σ[W ] = W .
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