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that F'(g1) can be expanded in terms of the matrix elements of the irreducible
representations —

F(g1) = Y c}[Dal91)ljk (1.81)

a‘)j’k

but since F' is constant on conjugacy classes, we can write it as

1 1
Flg) = Y F(g7'gig) = N Y clDalg™ 919)]5k (1.82)

geG a,j,k
and thus
1
F(g1) = N Y $[Dalg™))je[Dal91)lem[Da(9)lmk (1.83)
alom

But now we can do the sum over g explicitly using the orthogonality relation,

(1.68). .
F(gl) = Z - ?k[Da(gl)]lméjk‘sEm (1.84)
e "
or

Flo) = ¥ eiDalole =3 w-cixale) (189
a,j,¢ a,j

This was straightforward to get from the orthogonality relation, but it has an
important consequence. The characters, x,(g), of the independent irreducible
representations form a complete, orthonormal basis set for the functions that
are constant on conjugacy classes. Thus the number of irreducible representa-
tions is equal to the number of conjugacy classes. We will use this frequently.
This also implies that there is an orthogonality condition for a sum over
representations. To see this, label the conjugacy classes by an integer ¢, and
let k, be the number of elements in the conjugacy class. Then define the

matrix V with matrix elements ! [ M

ke

~ XDa(9a) (1.86)

N M el e vfs
where g, is the conjugacy class a. Then the orthogonality relation (1.79) can

be written as V1V =1, But V is a square matrix, so it is unitary, and thus we

also have VW 1'=1, or

Vaa =

N
> XDa(9a)*xD. (98) = dap (1.87)
a (a3
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