
Math 417 Exam # 1 Info and Review

Topics
Material covered in class lectures 1/18 to 2/10. This corresponds to Sections 1.1-1.7, 1.10, 2.1-2.2 in Goodman.

1. Know basic definitions: Group, subgroup, homorphism, isomorphism of groups, subgroup generated
by a set, cyclic group, order of an element, Euler’s 𝜑-function, gcd, congruence class.

2. Important examples: Z,Z𝑛 ,Z
×
𝑛 ,R,C,R \ {0},C \ {0}, 𝑀𝑛(R), 𝐺𝐿𝑛(R), 𝑂𝑛(R), 𝑆𝑛 .

3. Compute in Z𝑛 : find orders of elements, determine subgroup lattices.

4. Compute in Z×
𝑛 : determine its elements, find inverses.

5. Compute with permuations: cycle decompostion.

6. Arithmetic of integers: divisibility properties, primes, gcd.

7. Modular arithmetic: addition, multiplications, zero divisors, multiplicative inverses of congruence
classes.

8. Be able to prove simple results such as any of 2.1.1-2.1.6, 2.1.18, 2.2.20, 2.2.21(a), 2.2.24(a) from Goodman.

Practice problems
Review homework problems. An old exam is available on the course canvas site. Here are a few further
practice problems.
Question 1 Is (Z5 , ·) a group? What about (Z×

5 , ·)? What about (Z×
5 ,+)?

Question 2 If 𝑝 is a prime, how many elements does Z×
𝑝 have?

Question 3 Suppose that 𝜑(𝑛) = 𝑛 − 1. Must 𝑛 be prime?

Question 4 If 𝜙 : 𝐺 → 𝐻 is an isomorphism of groups, is the inverse function 𝜙−1 : 𝐻 → 𝐺 also an
isomorphism of groups?

Question 5 If 𝑋 is a set and 𝑌 ⊆ 𝑋 is a subset, show that {𝜎 ∈ Sym(X) | 𝜎 |𝑌 = id𝑌} is a subgroup of Sym(𝑋)
and is isomorphic to Sym(𝑋 − 𝑌).

Question 6 Give an example of a subgroup 𝐻 ≤ 𝑂2(R) such that 𝐻 is isomorphic to Z4.

Question 7 Is there an element of order 4 in Z27? Is there an element of order 9?

Question 8 Determine the subgroup lattices of Z12 and Z×
12.

Question 9 Give an example of two groups of order 6 which are not isomorphic.

Question 10 If 𝐻1 , 𝐻2 ≤ 𝐺 are subgroups, show that 𝐻1 ∩ 𝐻2 is also a subgroup.

Question 11 Is Z×
5 cyclic? Is Z×

9 cyclic?


