
Math 559 Problem set 3September 14, 20061. Use the 
hara
ter table for the symmetri
 group, S3, to determine themultipli
ities for the de
omposition of the natural a
tion of S3on Cn 
 Cn 
Cninto irredu
ibles.2. Suppose that �U is the 
hara
ter of a representation for a �nite group G:Show that �U is the 
hara
ter of an irredu
ible representation if and only if:1o(G)Xg2G j�U (g)j2 = 13. Find the 
hara
ter of the representation of the symmetri
 group S4 a
tingon the orthogonal 
omplement of [1; 1; 1; 1℄� . Using (2) above to show that thisrepresentation is irredu
ible.4. The group, S4, a
ts by 
onjugation on the 
onjuga
y 
lass K whi
h is theorbit of the permutation with 
y
le de
omposition (1,2)(3,4). Thus S4a
ts onthe ve
tor spa
e of fun
tions f : K ! C by,U(g)f(x) = f(g�1xg):Find the 
hara
ter of this representation and its de
omposition into irredu
ibles.In parti
ular you should �nd the 
hara
ter of a two dimensional irredu
iblerepresentation this way.5. Use the results of 3 and 4 above to 
omplete the 
hara
ter table for S4.
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