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1. Let F23 be the finite field with 23 elements. For 5̄ = 5 mod 23
calculate its inverse element with respect to the multiplication by us-
ing Euclid’s algorithm (e.g. via expressing the gcd(n, m) as integer
combination of n and m).

2. (a) Let a = anan−1 . . . a1a0 be the presentation of a number a by a
decimal expansion. Show (using residue calculus) that 3|a if and only
if 3|(

∑n
i=1 ai).

(b) Find a corresponding rule for the divisibility by 9.

3. Determine up to isomorphy all groups of order less or equal 5. Are
these groups abelian?

4. Let S3 be the group of bijective maps from {1, 2, 3} to {1, 2, 3}.
Give all elements of this group. Calculate the order of the elements
and find all subgroups of S3. Is this group abelian?

5. Let ϕ(n) be Euler’s phi-function which is defined as the number of
elements in Z∗

n, the group of units in the ring Zn. Show that for p and
q prime, one has

ϕ(p) = (p − 1), ϕ(p · q) = (p − 1)(q − 1).
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