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Aufgabe 1.

1. Divide 423 + 22 by x + 1 +1 in C[z].
2. Find ged (6787, 7194).

Aufgabe 2.

1. Let A;, Az be commutative rings, and A := A; x As. Denote e; := (1, 0) and ey :=
(0,1) € A. Then any A-module M decomposes as a direct sum of its submodules M =
My ® My, where M; :=e;M ={e; -m|me M} C M, fori=1,2.

2. Let Ay = Z/2, Ay = Z/3, M = 7Z/6. Prove that M has an A-module structure for
A=A x Az via (a, b) - m := (3a + 4b)m. Find M; and Mo.

Aufgabe 3.

1. For f(z) € C[z] and n € N\ 0 assume that the polynomial f(z") is divisible by z — 1 in
C[x]. Prove that then in fact f(z") is divisible by z™ — 1.

2. Prove that every polynomial f(x) € R[z] of odd degree has a root.
3. Prove that f(z) = 2™ + 237+ 4 23P+2 is divisible by 22 + z + 1 in Q(z).

4. For which m, n, p € N the polynomial f(z) = 2%™ — 23"*! 4 £3%+2 ig divisible by
22 —x+1in Q(z)?

Aufgabe 4.

1. Let z = 111...11 be a number consisting of m “ones”; and y = 111...11 be a number
consisting of n “ones”. Find ged(z, v).

2. Find ged(z™ — 1, 2™ — 1) in C[z].



