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Exercise 1. Run the complete round-2 algorithm to compute an integral basis
of the maximal order in the number field L = Q(α), where α is a root of:
(a) f = X3 −X2 − 2X − 8.
(b) f = X3 − 9X − 9.

Exercise 2. Determine the prime numbers p for which the equation order Z[α]
in L(α) is not p-maximal, where α is a root of:
(a) f = X3 − 3X + 6.
(b) f = X4 + 5X2 + 1.

Exercise 3. Let L be the number field defined by a root α of an irreducible
polynomial f = Xn + aX + b ∈ Z[X], where n ∈ N. Show that the discriminant
of the equation order Z[α] is given by

dZ[α] = (−1)n(n−1)/2(nnbn−1 + (1− n)n−1an) .

Exercise 4. Let n = pk for a prime number p, let ζ be a primitive n-th root of
unity, and let O be the ring of integers in Q(ζ). Set λ := 1− ζ. We will show that
O = Z[ζ].
(a) Show that λϕ(n)O = pO.
(b) Show that O/λO ' Z/pZ
(c) Show that the discriminant of Z[ζ] is equal to a power of p.
(d) Show that Z[λ] = Z[ζ].
(e) Show that Z[λ] = O.


