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Hand all the problems

Name:

1. Show that the canonical (natural) map

π : G → G/H
g 7→ gH

is a group homomorphism.

2. Let ϕ : G → G′ be a group homomorphism. Show that |ϕ(G)| divides both |G|
and |G′|.
(Hint: Use the first isomorphism theorem)
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3. (For those who know about complex numbers)
Prove that

Q/Z ' {e2πiq | q ∈ Q}

4. Find all subgroups of Z/10Z.
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5. Let G be a finite group with N / G. If H̃ is a subgroup of G/H, show that π−1(H̃)
is a subgroup of order |H||N|.
(Hint: Use the corresponding theorem and Lagrange’s theorem)
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6. Let G = Z24, H = 〈4〉 and N = 〈6〉.
(a) List the elements of HN (in additive notation, this is H + N) and H ∩ H.

(b) List the cosets of HN/N and show the elements in each coset.

(c) List the cosets of H/(H ∩ N) and show the elements in each coset.

(d) Describe the corresponding between HN/N and H/(H ∩ N).
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7. Prove the second isomorphism, i.e., prove

H/(H ∩ N) ' HN/N
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