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Theorem (Burnside)
Each nonlinear irreducible character of a finite group G has at least one zero.
(Nonlinear means χ(idG ) 6= 1.)

Theorem (Thompson)
Each irreducible character of a finite group G is either zero or a root of unity
for more than a third of the elements in G .

Theorem (Miller)
For the symmetric group Sn we have that Prob( χ(g) = 0 ) → 1 as n → ∞.
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Example Character table of S5:

λ\µ

1 1 1 1 1 1 1
4 2 0 1 −1 0 −1

5 1 1 −1 1 −1 0

6 0 −2 0 0 0 1

5 −1 1 −1 −1 1 0

4 −2 0 1 1 0 −1

1 −1 1 1 −1 −1 1

So for example χ ((1 2)(3 5)(4)) = χ ( ) = 1.
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λ\µ

1 1 1 1 1 1 1

4 2 0 1 −1 0 −1

5 1 1 −1 1 −1 0

6 0 −2 0 0 0 1

5 −1 1 −1 −1 1 0

4 −2 0 1 1 0 −1

1 −1 1 1 −1 −1 1
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Part 3. Prob(χλ(µ) > 0 | χλ(µ) 6= 0)

Conjecture (Miller) Prob(χλ(µ) > 0 | χλ(µ) 6= 0) → 1/2 as n → ∞.
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λ\µ

1 1 1 1 1 1 1

4 2 0 1 −1 0 −1

5 1 1 −1 1 −1 0

6 0 −2 0 0 0 1

5 −1 1 −1 −1 1 0

4 −2 0 1 1 0 −1

1 −1 1 1 −1 −1 1
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Conjecture (Miller) Prob(χλ(µ) ≡ 0 (mod 2)) → 1 as n → ∞.
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Conjecture (Miller) Prob(χλ(µ) ≡ 0 (mod 2)) → 1 as n → ∞.
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Prob(χλ(µ) ≡ 0 (mod 2)) and 2π−1 arctan(
√

n/2− 1) for 2 ≤ n ≤ 76


