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Exercise 1. Given a prime p, let

Z(p):{g ’I’GZ,SGN,pJ[S},
Z@‘“]:{Z% reZ,teNO}.

Prove that Z and Z[p~°] are (additive) subgroups of Q.

Exercise 2. For n € N, let p, = {z € C|z" = 1}. Prove that p, is a (multiplicative)
subgroup of C*.

Exercise 3. Given a complex number z = z + iy (z,y € R), define its complex conjugate to
be Z = x — iy. Prove the following properties of conjugation.

a. Forall z,weC, z+w=Z+w and Zw = Zw.
b. For any z € C, 2z = ||

c. For any z € C, z =7 if and only if z € R.

Use parts a and b to show that |zw| = |z||w| for all z,w € C.

Exercise 4. Let G be a group and suppose that F is a family of subgroups of GG. Prove

that
J = ﬂ H
HeF

is a subgroup of G.



