Name: Math 4580: HW 15 10/31/2023

1 (Judson 9.5 — modified)
(a) Prove that U(5) = U(10) by explicitly defining an isomomorphism
¢: U(5) — U(10).

Be sure to check that ¢ is an isomorphism!

(b) Prove that U(5) 2 U(12).
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2 Let G be a group and let ¢ € G be an element. Define the “left multiplication by g”
map

Ag:G—G
X — gx.

(a) Prove that A, is a bijection from G to itself.

(b) Prove that A4 is an isomorphism if and only if ¢ = e is the identity element in G.
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3 Let G be a group and let ¢ € G be an element. Define the “conjugation by ¢” map

Ye: G =G
x — gxg L.

(@) Recall that an isomorphism from G to itself is called an automorphism of G.

Prove that vy, is an automorphism.

(b) Prove that
Inn(G) = {7g [ g € G}
is a group under function composition. This group is called the inner automor-
phism group of G.




