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Problem 29
Determine once more the characters of the irreps of S3 by using the methods of Sec-
tion 4.3.1.

Problem 30
Verify that the (suitably normalised) Young operators for the standard Young tableaux
for Sy (see Section 5.3) add up to the identity.

Problem 31
Let 7 € S? < R® be a unit vector in R?* and ¢ € R. We denote by ¢;, j = 1,2,3, the

Pauli matrices
(01 (0 =i (1 0
g1 = 1 0 ) 09 = 1 0 ) 03 = O _1 )

6:<01 09 0'3) .

and we define

Show that

exp (—i§5~ﬁ) =Tcos$ —id -7isin g,
£5 - 1) € SU(2).
a

HINT: First calculate (7 - 7).

and verify that exp (—'

Problem 32
Let V' be a (complex, finite dimensional) vector space and let V* be its dual, i.e. the space
of all linear maps V' — C. For a linear map A : V — V we define its dual A* : V* — V*
by V*3 f i A*(f) = fo A. Let G be a group and I' : G — GL(V) a representation.
a) Define a representation I'* : G — GL(V™) in a natural way.
HINT: Simply replacing I'(g) : V' — V by its dual map doesn’t quite work (why?)
but with a slight modification it does.
Let {e;} be a basis of V and {f;} the corresponding dual basis, i.e. f;(ex) = dj, VJ, k =
1,...,dimV = dimV*. For g € G we express I'(g) : V. — V and I'*(g) : V* — V* as
matrices in the bases {e;} and {f;}, respectively.

b) What is the relation between these two matrices? What happens if I' is unitary?



