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Exercise 6.1 (2 marks)

Why are the following tuples not groups?

(a) (Z,-)
(b) ({0,1}, max)

Exercise 6.2 (2 marks)

Let G = (S,-) be a group. Show that for every x € S, the inverse of x is unique, meaning there
arenoy and ¢y withy#¢, z-y=eand z-y =e.

Exercise 6.3 (2 marks)

Show that S = {(1 2) , (2 3 1)} is a generating set of S3 by showing how each permutation
can be represented as a combination of S.
Hint: S is the symmetric group of {1,2,3}.

Exercise 6.4 (1 mark)

Prove or disprove the following statement: For ¢ # 0 we have that if ac | bc then a | b.

Exercise 6.5 (3 marks)

For each of the following equivalences, use the operations from slide 19 of chapter B11 (handout
version) or Fermat’s Little Theorem to compute the smallest x € Ny that satisfies the equivalence.
Justify your answer.

(a) (3a)®> —2 ==z (mod 6) with a =1 (mod 6)
(b) a =2 (mod 5) with /Ja —3 =1 (mod 5)

(c) 5992 =z (mod 7)

5602

Do not compute explicitly!
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