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1. Let ϕ1 : Aff(n,K) → GL(n,K) be defined by ϕ1(fA,a) = A. Prove that
ϕ1 is a group homomorphism and find Kerϕ1.

Proof ϕ1 homo. Let f1 = fA1,a1
, f2 = fA2,a2

∈ Aff(n,K). Then, ∀x ∈ Kn:

(f1 ◦ f2)(x) = f1(f2(x))

= f1(A2x + a2)

= A1(A2x + a2) + a1

= (A1(A2x) + A1a2) + a1 (LA1
: Kn → Kn is homo.)

= A1(A2x) + (A1a2 + a1) (associativity of Kn)

= (A1A2)x + (A1a2 + a1) (associativity of GL(N,K))

= fA1A2,A1a2+a1

Thus ϕ1(f1 ◦ f2) = ϕ1(fA1A2,A1a2+a1) = A1A2 = ϕ1(f1)ϕ1(f2).

∴ ϕ1 is a group homomorphism.

Finding the kernel of ϕ1:

fA,a ∈ Kerϕ1 ⇒ ϕ1(fA,a) = eGL(n,K)

⇒ A = In

⇒ Kerϕ1 = {fIn,a : a ∈ Kn}
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