
Direct products of groups and tensor products of 
representations.
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The character of the tensor product of 
two representations is the product of the 

characters.

so



The norm of the character of the tensor 
product.



The tensor product of two irreducibles.



The dual of a representation.



The representation of GxG on 
F(G).

We will prove that this representation decomposes into k inequivalent 
irreducible representations where  k  is the number of conjugacy classes 
of G.



Let  W  be an irreducible representation space of G. 



So





Central functions.
We have proved that

Let  C denote the space of functions on G which are 
constant on conjugacy classes. These are called 
central functions. For example characters are central 
functions. Let

The





Orthogonality relations for characters.
=1 if i=k

=0 otherwiseSo

Also



Review:

The character of any element a acting on F(M) is the number of 
fixed points of  a.  So the character of  a  acting on V  is the 
(number of fixed points of  a)-1.    
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The character of the two dimensional 
representation of S   . 

3

The number of fixed points of  e   is  3  so

The number of fixed points of  any two 
cycle    is  1  so

The number of fixed points of  any three 
cycle    is  0  so



The character table of  S  .3

1+4+1=6,  the sum of the squares of the dimensions of the irreducible 
representations equals the number of elements in the group.



A group is abelian if and only if all its 
irreducible represenations are one 

dimensional.
We have proved

and

Suppose  G  is abelian. Then each element makes up its own conjugacy class. So 
each  n  must be equal to 1.  Suppose that all the  n  =1. Then (6.2) implies that 
there are  #G summands, and hence (6.3) implies that each element is its own 
conjugacy class so  G  is abelian.
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The character tables of the cyclic groups.



The character table of T .
#T =12 and  T  has a three dimensional representation as the symmetries of 
the tetrahedron. The trace of any rotation in three dimensions is given by

so



The character table of 
T .



Groups with a large 
abelian subgroup.


