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Aufgabe 1 (2 Punkte)

Let G be a group, P ⊂ G a p-Sylow subgroup and N ⊂ G a normal subgroup. Show that

P ∩N is a p-Sylow subgroup of N .

Aufgabe 2 (6 Punkte)

(a) Let H ⊂ G be a normal subgroup. Show that G is solvable if and only if G/H and H
are solvable.

(b) Show that every group of order < 60 is solvable. Why is this false for = 60?

Aufgabe 3 (4 Punkte)

Let K be a �eld and

Tn(K) = {A = (aij) : aij = 0 for i > j, aii 6= 0} ⊂ GLn(K)

be the group of invertible upper-triangular matrices. Let

Un(K) = {A = (aij) : aij = 0 for i > j, aii = 1} ⊂ Tn(K)

be the normal subgroup of unitriangular matrices. Let

Diagn(K) = {A = (aij) : aij = 0 for i 6= j, aii 6= 0} ⊂ GLn(K)

be the abelian subgroup of diagonal matrices.

(a) Find a surjective group homomorphism

πn : Tn(K)→ Diagn(K).

(b) Find a surjective group homomorphism

Un(K)→ Un−1(K).

(c) Prove that Tn(K) is solvable.

Aufgabe 4 (4 Punkte)

(a) Write the group Dn of symmetries of the regular n-polygon as the semidirect product

of two cyclic groups. Show that Dn is solvable.

(b) Write the group Tn(K) as the semidirect product of Un(K) and some other group.

Please, upload your solutions on the Olat page of this course, by 14:00 on Tuesday,

26.01.2021.

https://olat-ce.server.uni-frankfurt.de/olat/auth/RepositoryEntry/9874276374/CourseNode/101584722127365

