TUTORIAL 1

1. INVERSE OF A PRODUCT

Let G be a group and let a,b € G. Prove that
(ab)™t =b"ta™L.

2. GROUP ISOMORPHISMS

Definition 2.1. Let (G,*g) and (H,*g) be two groups. We say G is isomorphic to H
if there exists a bijection
f:G—H

such that
flor*c g2) = f(91) *m f(g2)
for all g1,92 € G. We call f a group isomorphism.

Fix an integer n > 1. We have defined groups Z, and U, in class, which looked very
similar to each other. Prove that Z,, is isomorphic to U,,.

3. THE INVERSE OF AN ISOMORPHISM

Let G, H be two groups. Let f : G — H be an isomorphism. In particular, f is a
bijection. Therefore, there is an inverse map f~' : H — G. Prove that f~! is also an
isomorphism.

4. NON-ISOMORPHIC GROUPS

(1) Prove that Z,, and Z, are not isomorphic when m # n.
(2) (Difficult) Prove that (Z,+) and (Q, +) are not isomorphic.

5. TRANSPOSING MATRICES

Let A be an n x n matrix, with entries [A];; for 1 < i,j < n. Recall that A" is the
transpose of A, namely the matrix with entries [A];; = [A4];;. Prove that

(AB)! = B'A?

for any other n x n matrix B.
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