
Math 6270 - Assignment 9

Due October 30, 2019

All groups are assumed to be finite, representations and characters are over C.

(1) Let ϕ be a C-representation of G with character χ and let g ∈ G. Show
(a) χ(g) = χ(1) iff g ∈ kerϕ.
(b) |χ(g)| ≤ χ(1) with equality iff ϕ(g) is a multiple of the identity matrix.

(c) χ(g−1) = χ(g).
Hint: Decompose the restriction of ϕ to 〈g〉 into irreducible representations.

(2) Let g ∈ G. Show that g is conjugate to g−1 in G iff χ(g) is real for all characters
χ of G.

(3) The kernel of a character χ of G is defined as kerχ := {g ∈ G | χ(g) = χ(1)}.
Show for any N EG that

N =
⋂
{kerχ | χ ∈ Irr (G), N ≤ kerχ}

(4) Read the example on page 233 of [1] for computing the character table of the
quaternion group Q8. Argue that the character table of D8 is the same.
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