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Part 3

1. I€t F be a fietd. Which of the follosing pairs of rings a.re isomorphic?
a) xF[xl asd x2Flxl.
b) xFlxl aud (x - l)r'lxl.

2. Detemine the splitting 6eld F of X6 - 9 ouer Q. What is its dimeluion
orcr Q aud describe its Galois group, CaI(FlQ)�?

3. I.et F be an algebraically closed field of characteristic p ) 0. SboE' that
for each n there is €lcactly one subfield of F whose cardindity is p'. Shorv that
the union of those fields is the algebraic dcure of the subfield of cardinality p.

4. Find the Jordnn canonical form over the comploc numbers of the matrix

5. L€t F be an algebraically clced feld. We say that two matrices A,B a
M"(.F) (n x n matrices) are coqiugate(or drnilar) if there exists as inrcrtibte
matrix g e M^(F) zuch that gAg-r = B. Let t(X) e .F[Xl be a monic
polynomial of degree n. Let ,9y be the set of all .A € M"(F) with cbaracteristic
polynonid /.

a) Show that being coujugate is an equiralence relation We will call the
set of all A e M.(F) cmjugate to .B the coujugacy dass of 8.

b) Shon' that if /4, and B are conjugate then aod if A e Sl tbeu B is also iD
Sy

c) Shon' that Sy is a finite uoion of coujugacy dssses. (Hint Look at the
Jordan coaonical formJ.
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