
NYU Abu Dhabi Algebra 1 Spring 2026

Problems 1

1. Let G be a group. Show that the inverse of an element is unique.

2. Let G be a group and let a, b, c ∈ G. Show that ab = ac ⇒ b = c.

3. For n ≥ 1, consider
SLn(C) = {M ∈ GLn(C), det(M) = 1} .

Show that SLn(C) is a subgroup of GLn(C).

4. Consider the following sets equipped with a composition law. Determine whether they are a
group or not.

(a) (R, ∗) with x ∗ y = x + y − 1, ∀x, y ∈ R ;

(b) {f : R → R, ◦} (composition) ;

(c) For n ≥ 2, {A ∈ Mn(Z), det(A) ̸= 0, ·)} (matrix product) ;

(d) For n ≥ 2, {A ∈ Mn(Z), ∃B ∈ Mn(Z), AB = Ba = In, ·)} (matrix product) ;

5. Let σ =
(

1 2 3 4 5 6
3 2 5 6 1 4

)
∈ S6. Compute σ3. Same question with τ =

(
1 2 3 4 5 6
2 3 4 5 6 1

)
.

6. For n ≥ 2, Show that Sn is generated by the n − 1 transpositions (12), (13), · · · , (1n).

7. Let λ, µ be real numbers. Define a binary operation ∗ on R by

a ∗ b := λab + µ(a + b).

Find conditions on λ, µ such that ∗ is associative.

8. (Later) Let n ≥ 3 and consider An = {σ ∈ Sn, sgn(σ) = +1}. Show that An is a subgroup of
Sn. Show that An is generated by the 3-cycles.

9. Let n ≥ 2. Show that nZ is a subgroup of Z.
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