
Midterm 2 Review

Math 417, Fall 2015

Review all topics from first midterm and all homework exercises since the last midterm.

Read: Goodman sections 2.6, 2.7, 3.1 (through p 154), 3.2, 5.1-5.4 and the notes from class.

You should:

1. Know what equivalence relations and partitions are. Be able to decide when a relation is an equivalence
relation (e.g. Examples 2.6.3, 2.6.10, Proposition 2.6.11, Exercises 2.6.1,2.6.2).

2. Know the construction of quotient group and quotient homomorphism (see Exercise 2.7.2 and the
notes).

3. Be able to construction homomorphisms and isomorphisms using the homomorphism theorems: The-
orem 2.7.6, 2.7.14, 2.7.15, See also the examples from section 2.7.

4. Understand the other ”isomorphism theorems”, Proposition 2.7.13 and Proposition 2.7.19, and how to
use them (e.g. Example 2.7.17 and Exercise 2.7.4)

5. Know the direct product construction.

6. Be able to recognize a direct product using Proposition 3.1.5.

7. Know the semidirect product construction (see Proposition 3.2.3 and Exercise 3.2.1)

8. Be able to recognize a semidirect product using Corollary 3.2.5 (e.g. Exercises 3.2.3, 3.2.4)

9. Be familiar with group actions and the two definitions (see the notes and section 5.1, together with all
the examples worked out)

10. Given an action G ×X → X and x ∈ X, be able to find the orbit G · x and the stabilizer StabG(x).
Decide whether an action is transitive and find the kernel of an action (see examples in notes and
section 5.1).

11. Know what the orbit-stabilizer theorem says (Proposition 5.1.13) and how to use it (e.g. Corollary
5.1.14, Example 5.1.18-5.1.20)

12. Know what the center, centralizer, normalizer, and conjugacy classes are (notes and section 5.1), as
well as how these arise in group actions.

13. Know the Burnside/Cauchy-Frobenius theorem (Proposition 5.2.2) and how to use it to count (see
Section 5.2.2 and examples and exercises).

14. Know the class equation (section 5.4) and it’s various applications (Corollary 5.4.3-5.4.5).

15. Know what p–Sylow subgroups are, know the Sylow Theorems (Theorem 5.4.7, Corollary 5.4.10, The-
orem 5.4.11), and how to apply them (e.g. Example 5.4.12, 5.4.14, notes, Exercise 5.4.15).

16. Be able to reproduce the proofs of Proposition 2.6.5, Corollary 2.6.6, Lemma 5.1.12, Proposition 5.1.13
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