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(1) Consider two groups G and G’ with neutral elements e and ¢, respectively, and let
f: G — G’ be a homomorphism. Prove that the following statements hold:

(a) fle) =

(b) flg~ ) (f(g)™

(c) ker f is a subgroup of G
(d)

(e) f

im f is a subgroup of G’

is injective <= ker f = {e}
(2 Points)

(2) Let f € Sg be the permutation

1 2 3 4 5 6
r=(y 050 )~ e,

and let G < Sg be the smallest subgroup of Sg containing f. How many elements does
G have? Compute, for this purpose, the powers f2, f3, f4,... of f in cycle notation.
What is f~'7? (3 Points)

(3) AI exercise: Consider the groups discussed in Example 1.3.4, Example 1.4.5, and
Example 1.5 in the lecture. Have a conversation with Al about these examples and
consolidate your interaction (min. 2 prompts, max 2 pages A4) in a one-paragraph
(min 4, max 7 sentences) summary.

(Conversation: 2 points)
(Summary: 2 points)

Due at 12:00 on Wednesday, 21.10.2026



