Lecture T
Integral thaog  (for fonile-dimemsionel  Hopf alg H)
At oA, VheH
THH 14 ¥ Hof sy H f din <o, dim ), = din [," =1
S s bijeckive, NfHL)=f,,K , H i a Frbewis algecha.
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o is & prupn wwbuodike 0+ N EM | ohmuie M itivddiitle. Jf M

i o il qum of iredustle R- wodides, thi M ir clled mpletely edocille.
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The classad Maachhe's Thioum uasps Hat o G i a finite group then kG
o aumicimple o wd oy f 161 do wwertible m k.
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PE. Aiame H 4 domiimple.  Qina Ker(£) do am <deed of H, éy m»f/eh

/uJMa'v{t'ﬁﬁj, we m.ay wrte H=10 #ter(€) fﬂ W%&d 1l #o0 f H .
We ddaim 1 € fHL. Clovaw 2€ I, and heH. dine h-edrdy € kuwce),
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1 i ow- dimengioual, 1=f,: , d v dwce 0F N €I wt. EA)#0
00 A€ ko(e). Thas, f(f,f) t0 . dimilarly £(fﬁ)#o.

Conmudy, Ldume e(f,f)#a. T we thoode Aef,f ot €(n) =1,
Lt M be amy Left H-moddde, and N au H-cwbuodude. We will dhow Hhat
N i o cosplimend 0 H. Lot 70 M= N b aug F-dinewn pesgocton.
and  defone AoMoN, Am)=J A-n($0A) m) | YmeM.
We eloim Hat 7 4 an H - puojection of M onts N.

Fuatly, for ang mene M, foo=Z e (500 =2 (A S0) -
ECA) -m =m. g 7 aa Linw pojedeon. To ge 7 Ly am H-map wofe Hat
frt ouy heH,
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Hemee, ks (7) 4 am H*m«f-&mﬂd /n N, wo M 4 uwf.&fdj eduisble .
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Tﬁmfaw. H 4 wa«fle Fiulg, asime C(fﬂ)-'/’o, we oon applf domifar
U—]«/MM h MW wodules . U]

Rmk  THM a.l doédmfzafm'a the we of THM 1.4 e eaidhuce g/mfejalo ﬁllow

fim wwisinglicily of Y o Bhio cace.
A8, E

A k-dyha A i Capautle (e k) o A;E i A wwisisple ljeha ver
E fm overy entewsion field E/k. In pantiwlar, mfwade elythas au necessauly

demidingle.  An intinsic chamadengatio of sepanbilil] s givn as follows

[ o h-algeha A sponble o end oy  the waltgliondion p: AOA A aduit
a actim 0: A= ACA gt 7 i an A-A bimodule wap , i.c., wrnfe

A— A®A

TU) = 2 ai 8b; € AOA, fhan e 2 e
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In thio e, the witin v amf.lu‘dy difermined b9 the elewunt 9 i=0(Lp) EAGA,
which io alled  Hhe spar b lidy idemipotent” macociaded o o . (bg af, p°=9).
dee [CRT.

Enenple . Fin n €N. Lot €ij € Mo (R) b the (if>-th meatnt wast, fhon
‘? Ca'jl =4, , m} ﬁww a A ﬁr Mn (B). Fix au hkj&r 1 £xcn, and
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eub"Pz = Z €al 37} @ez]' = lay ® C4b = Z 81‘, @edjewb = ?x © Eab
J q

TMfm, Mu(R) 4 soparcdle
over R
Ga 24 La H b a fuie-dinosimed cmisimple Hopf alyeha’ Then H o dpanale
wr R, aud for amg Hopf subalyehs K SH quch that H 4o frae ovor K
we fave K demsidivple . H1®k E.
lutth. Lok E/R be awg fiddd antonsion. We will dhow Hat H®E o wamiciwple.
Nt Hat HOE is a Hopf clpehn owor E win

Altow):= A(h)®a ¢ HEHBE = (H8E) &, (HEE).

£(h®ad) = €th)-a €E.

S(heoe):= Sch)®x €HEE.
fr al heH, weE. It Jollows that fHL®E=fHL&E . o by THM 2.1,
HO E i wmidimple,

Now Lot K be a Hopf auselyehn of H ot. H & fret over K, and Lot it
beo fur tusis o H w0 o K-sodie. Che A€l wl ec)#0, w wag
wike A= 2ikidi. for vome o € K. Thun frang 2K,

Lo(aki) 4y = 2A = e N = L (e k) by
bie Thi} oo fur K- basio , we hae xhi = €k frall 5, s,
&;ef,f Jr adl i New e(n) = 2 tthi) £chi) 30 waplivs Hat fon dome
§. €RF0 o K i smidiuple by THM 2.1, /4

Rk Tv foit, all finite-dinomsiond Hop| alythso ae fee ror Hop] wibelpshms, and o
Al Hipf awbsdgpbos of o finite - dimensionad domivivple Hopf elyebn wa awmiciople
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L H bt o fiuite-dint Hopf lycha. Frr aug 0% N Ly ue e
At ef,f. Qe dim([y) =4, a0 M= athrAt
It o dean Hat o€ HY, aud fnu«g f,% ¢ H,
dhon = A (hE) = (N4 )k = ath A = adack A’

a (hk) = athyak) | je, ae Alg(H, k) = 6(H") )
Lo group bike elomants sn 1.

, whew dh) ek

,y 4o

Det. Let H be & finite- dimewsiomad Hopf algebm. The diskinguished gurplite  element

dHE i He funetaal @€ G(H*) wuch Hhat N4 =olh) A" for ad nte f
ond heH. The didimuishid goupdike choment of H o the clowent g€ 6(H)  wech
#ut (AF@id)ad) =A‘c&)’ fww ,\LefHL* and hel

W v ot wf 0 A% el Hen 54T e fy

, o ﬁxmg heH,
Ak = STLSUN Sth)) = w(Sth) - §7(SA") = > A"
o«le GH*) wTwu # He
by df. H io wnisodida 4 and ody i a=¢. “lptn 11"

.#Hudma«f.& Mm H & wmisodular .

By THM 3.1, we sy choos 0sNeln u) CNF0. Lot ae GCHY) te

d’ftn?mM W&h thewant |t fn any feH,
K(H) NN = ath) AA

Cor
Lr.
the di

= AhA = (BN = £ £0N) N
dine €N 20, we wust fve ath) = ¢h) Jnad he H .

e, H b wmuoddar.

$a.3. Cmmm:ye mamfle Hepf ,J,dm
An sy cnsuple o uch Hfﬂagelu i H=(h6)" fo 2 foutt guap 6.



Up b eatomion of field, this o e only cxnupde.

wer K
THM 31 (Cantin ) Let H ke o finide -dimt comuniabie swwisingle Hop) algeha”
MMWW&WGM a WMMWWﬁWE/& such Yhat
HEE 2 (EC)" w Hipf olgehso.

Qletth  Line H 4o comunstative aud wmisivple, by Arbin- Weddlerbuon

H= @ E; |, vhoe E an fidds econtuining R. Morewer, each E, 4 aparnbl
mk’ b Gmat. ma,mmy Choo E to e a comuon extewsion feld of ol
He i, whidh io aposble /K. 1t filkws Hat HOE 2 E ", whure neddim (H).
WLOG, we may acsume Hat HZR®".

Let Ail ist ot be a basis of orthogoned rdossprtents of H . aad
=1 4i | izt 0] ke Hu comapmiding duel fasis frr H” . dine cach

gi € Aly (H. k) = 6(H") , w0 G = &(H") . Mawer, by Lem 4.6 (Clop 1)
GUH®) i Limearly ndepesdent . w0 GH) =6 iy a fimbe guap, and H-RG
s e guup alyeha. 4



