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Quiz for November 1, 2004

Consider the function ϕ : GL2(R) → (R \ {0},×) , which is defined by

ϕ

([
a b
c d

])
= ab.

Is ϕ a group homomorphism? Explain thoroughly.

ANSWER: The function ϕ is NOT a homomorphism. Let A =
[

1 1
0 1

]
. We

see that A ∈ GL2(R) . We also see that

ϕ(A2) = ϕ

([
1 2
0 1

])
= 2.

On the other hand, ϕ(A)ϕ(A) = 1(1) = 1 . Thus, ϕ(A)ϕ(A) 6= ϕ(A2) .


