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The Regular Representa/tion Is Special
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Even More Examples (better ones)

G = Sg
) Tnfvﬁ%\ (&F
U\/zﬁ/ P& AL

oy (123)

[ 12) Y e Frww ol

Representations of Finite Groups: The Basics September 9, 2020

8/33



S3 Examples Continued...
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Motivating Problem
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Still Some Redundancy

Consider our previous example, the trivial representation of S3:

G=353 U=C, p:G— GL(U) where p(g) = [1].
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Definitions
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Schur’'s Lemma
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Irreducible Representations as Building Blocks

S
A representation V of G is completely reducible, i.e. given a

subrepresentation U of V/, there is a subrepresentation W of V such that
V=UsW.
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Proof Continued \11‘ ;
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Can check that W = ker ™ works.
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Putting it all together (and gossing over some details)

Theorem
Any representation V is a direct sum of irreducible representations and can
write
V=V Vi et
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Question: Is the following representation irreducible?

G =53, V = C with basis {e;, e, e3}, (Permutation representation)
V= Q\ X ‘Q‘Z_‘e Q’S
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Definition
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Let's compute some characters

Let G = 53 f ('?5\ N D’S

@ U = C with trivial action.

X“(B\: f V%<G>

@ U’ = C with alternating action.
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Character of Permutation Representation

CX, Ve e 16 X

W, G = A einin K el by
=0 L Fee ey 0=

Ky (D = 3 ,%V(C‘l\\:’- y ﬁ?ﬁ%
V= UO W K tg)> Ny C}\ *X,(S,\J

‘(Y\\f\. o

X (D=2 %, ()0, KL=

Representations of Finite Groups: The Basics September 9, 2020 24 /33



All of this information in a table
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A Hermitian Inner Product
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Where is this coming from?
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One cool consequence
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