
Review: Orthogonality relations for matrix
elements of irreducible representations.

For any two functions on G we defined their scalar product by

Then

For a single irreducible  r= r1 = r2 we have



Characters



Orthogonality relations for characters
Let  r1 and r2 be irreducible representations of G. 



Characters of direct sums.



f is irreducible if and only if (f , f)=1
Proof:

irreducible orthogonal characters. Hence

We already know that if f is irreducible then (f , f)=1. Conversely, 
If (f , f)=1, then the only way that (4.9) could hold is for all the mi

but one =0, and one of them =1 which says that f is irreducible.



dim HomG(W,V) when V is irreducible



dim HomG(U,V) in general.



dim HomG(U,V) in general, continued



The representation  on function
spaces induced from an action.

We have

So we get a representation of G on 

Let us denote this representation by rM  .



The character fixed point formula.
Introduce the following basis of :



Orbits and direct sums



Morphisms between function spaces.



Morphisms between function spaces, continued.



Morphisms between function spaces, continued.



Morphisms between function spaces, continued.
We have proved that and we have



Example: Sn acting on {1,….,n}.



The regular representation.



The regular representation, continued.
We wish to prove that 



The regular representation, continued
Conclusion of the proof that

We defined the G morphism from W* to by

Irreducible representation, i.e. ones not equivalent to the ones we have on our list.


