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3. We have Av = λv for some nonzero vector v. Manipulate A2v in each case to get an
equation in F involving λ.

4. (a) G = {1, α, α2, α3, α4, α5, β, αβ, α2β, α3β, α4β, α5β}. (b) α2.

(c) Let A be a rotation matrix using π/3 radians, and B any reflection matrix.

5. 〈α, β〉 = {1, (1 2 3 4 5 6), (1 3 5)(2 4 6), (1 4)(2 5)(3 6), (1 5 3)(2 6 4), (1 6 5 4 3 2),
(1 6)(2 5)(3 4), (1 5)(2 4), (1 4)(2 3)(5 6), (1 3)(4 6), (1 2)(3 6)(4 5), (2 6)(3 5)},
γ ∈ {β, αβ, α2β, α3β, α4β, α5β}.

6. M5 =

 32 62 124
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31 62 156

.

7. (a) rotation 2θ. (b) rotation 0. (c) rotation −3θ. (d) reflection θ+2φ
2

. (e) reflection 3θ
2

.

(f) reflection 2φ−θ
2

. (g) rotation 2(φ−θ). (h) B. (i) rotation −2θ. (j) rotation 2φ−3θ.

8. Straightforward expansions and simplifications.

9. For part (a), iterate multiplying the eigenvector by the matrix M . For part (b), if
λ = 0, use invertibility of M to contradict that an eigenvector is nonzero.

10.

{[
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z
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}

for cos θ + i sin θ,

{[
−iz
z

] ∣∣∣∣ z ∈ C
}

for cos θ − i sin θ.

11. Use determinant expansions along rows and the fact that a matrix with identical rows
has zero determinant.

12. Use determinant expansions down columns and compare coefficients on both sides of
the matrix equation x = M−1c. System has solution (x, y, z) = (1, 2,−3).

1


