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1 Letpbe aprimep > 5, and letG = SLy(p). Show that(é i) generates a Sylow
p-subgroupS of G.

Show that for any\ € Fy\ {0} the matrix )(; )\01) isinNg(S).

What is the order oNg(S), and how many Sylovp-subgroups doeS have?

2 Continuing the notation of the previous question, supposephatl (mod %),
wherek > 2, butp#1 (mod 2*1). Show that a Sylow 2-subgroup of glp) has

order X1 and is generated bég )\91) and <_01 é) , WhereA is an element of
order X in Fp,.

Deduce that a Sylow 2-subgroup of P$p) is isomorphic tdD.
3

(a) List the conjugacy classes # with their cycle types, class sizes, and the
centralizer of an arbitrary element in the class.

(b) For each class, give its image under the outer automorphign(afith proof).
4

(a) Prove that two elements of G(q) are conjugate if (and only if) they have the
same characteristic polynomial, and they have the same minimal polynomial.
(b) The same for G(q).

(c) Give an example to show that this is false for/&d).

5 Calculate the conjugacy classes in {G8). For each class, give a representative of
the class, its characteristic polynomial and minimal polynomial, its centralizer, and the
size of the class.

Compare with the conjugacy classes in B&) = . What do you notice?
6 (Hard) Compute the conjugacy classes in BGI.

Compare with the conjugacy classes in R&l = Ag. State (and prove, if you

can) a criterion for when a conjugacy class in B@&.) (or more generally, PGi(q))
splits into two classes in PS[9) (or PSLy(q)).



