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Exercise 7.1: Let G be a group and V a representation of G over R. Let
K =C or H.

1. Show that End% (K ®r V) = K ®g End§ (V).

2. Show that extension of scalar gives bijection between irreducible re-
presentations over R of real type and representations over C (or over
H) of real type.

Exercise 7.2: Let G be a finite group.

1. Show that any representation over H admits a non-trivial G-invariant
quaternionic scalar product.

2. Let (—,—) a G-invariant quaternionic scalar product on V. Let jot :
H — C the map defined by jot(a + jb) = b for all a,b € C. Show
that jot({—,—)) is a C-linear symplectic G-invariant bilinear form on
ress (V)

HG\Y )-

Exercise 7.3: Let G be a finite group. For a character y let F\S(x) be the
Frobenius-Schur indicator:

FS(x) = |(1;| > x(g%)
geG

Show that
> FS()x(g) = {he G| h* =g}

X irred.

Hint: Consider the class function 0(g) = [{h € G | h? = g}|.

Bonus Exercise 7.4: Let G be a finite group of odd order. Show that the
trivial representation is the only irreducible complex representation of G of
real type.
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