CHAPTER 4. DECOMPOSITION OF RG A0

A - e 1‘ Mo (K] 15 a S-dimenstonal vectors space over By, Bul Fs S,y is
non-commutative so o > 1 34,

S @ITIM,, (K) = Fy @ My(Fs)

o P8y & @il Mni(K;) = Fy & Fy & M;(Fs)
. U(F5Sy) = U(Fs) x U(Fy) x U(My(Fs)) & Cy x Cy x GLy(Fy)
GLy(Fs)={A € Ahles:l | det A =0} = {A € My(Fs)| rows af A are linearly independant,

Check : ( ‘: f; ) = ﬁ( _dr_ -ﬂh ) Now let's count the size of
GLy(IFy):

There are 5* — 1 = 24 choiees for the first row (nat including the zero row)
and there are 5* — 5 = 20 choices for the second row (not a multiple of the
first row). ., |GLy(Fg)| = (6° = 1)(5* = 5) = 480, ., U(F5Sy) has order
4.4.480 = TG80,

Theorem 4.20 /Ly(F.) s a non abelian group of order (p* = 1)(p* = p).
G La2(Fye) is a non abelian group of order (p*™ = 1)(p*™ = p"). GLa(Fp) 15 a
nan abelian group of ovder ¥ ( Homework),

Definition 4.21 Let x € G be an element of ovder n (e, 2" = 1). Then
define
T=l+z+2?+..-+2" '€ RCG

Definition 4.22 Let H < G (H-finite s0 H = {hy,hy,..., h,}). Then
define

e

H=lh+h+--+h, € RH C RG.
SoZ=<z>€ R<z>CRG
Lemma 4.23 Lel H be a fingdde subgroup of & and B any ving (with unaty).

If | H| is invertible in R then ey = l_;ﬂf;' € RH is an idempotent. Moreover

if H G then ey = ﬁﬁ is eentral in R,




