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wi (A oA) 6 ed,) e s heA ®A 04,

\L/al &/ai
A ®A,

wd = 0 @Ya . de, (404:) (b ®by) = 4b ©ayb,
Va}',bjé/",", 1‘:/101. jA,OAa = lA,&IA,,

Sermbmlj the fowsn W‘j fwo wa,lfaﬁl v abw a L'oaqw

o In Hus cource. am a,@du ‘ﬁommi?&l‘m/dq, ’ll'ﬂf) 74:4%«/«» the tem't.

REE, A b1'a11861£(ww”2) U a f—fuflé (B,/,V,A,S),WM

(B, A1) s an algtha, (B, 8.%) i a waljtha. ot ather of  the

fillwoy  eguiselont — conditions Aaldo 20 IEL oty stuchue o foe

. A £ we algeba ﬁmwwyv/wm (Tée afm‘ua/e«a “o Lt
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A obtpea 1 of « biddgehe B is a  (hoo-side) Chi idead o # i
both an idel avd a coidead A k- lineams wap  befuween Hwo bialyehas
Lo Liaﬁdu anfkam i # both am al;du map and a mgdm ap,



Exomple . frr aug quop 6. RE , w] alycbra [coelyehra  strucures
defuned befre, s 2 biolgebn : Vg heG,
D(9h) = gh ®gh = (409  (heh) = Aq) alh)
5(34;) = 1 = €9 tdh)
~ Sundamental exsumple of  tocomunitative belychso.

EMF—“ Fofamy Li&aljeé—u ’J, Z([q) L a «J»m‘jjeéll w/ %W/wq
Struckwres  above .
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o akoo a Ju,%dw

Akl/ﬂﬁ By Lem 3.1, {@*; A*, £*) v om a,qw , and Ay P;up 3.3,
B° ut, 7% : . B¥0B% <o p°0B°

( A7 ) i a wa.edw * | f *

First shws = B° & Ada,Qelu 4 g* (4% (bos) - B )

9'1 ’&I ¢%(1) =€ Since Ker(€) har codim 1 , 20 $c¢B°.
(¢: B —=k)

Now, for angg f, 4 €B° we fuw B ~f aud B—g are
finite-dim't by lem 3.4 For amg 4, beB, sive 8 & bialy,

we  fiave
(a=({9),b> = {fg. bad>= (fo), ACba)>
= Zl <f' bu) Qi 7 451 bez) 42 ) 02 (ha)y, € (ba)y,

= Z bu) an @ bao des

|

Z < ey "f', b(n > < g — 9. by >
VZ/\ < ("’“’ ~f)e(a=9) , by ®bu >
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De. Let C e o coalyeba.

o An dowsnt  xe G i quapetite 4 L0 -10% ad § Ex)=1
The ot of g -bits dhomsds v € io dencted by G(C).

' For oany g bike clemadds 9,6 € G(C) , the et of gk = primikive
domuids” of C io  dencted Ay

Pyt (C) = fee Cl 8(0)- 2069 + hoc |

I 8 4 a sialyeha, PB) =P (B . The dowsnts f P(B)
ot called  prina tive .

Ey_«gg[e_ For 2y Lie 49541, of, end z€9 c U i prmibve. e,
LeE P(UCY ) .

Lem 46 I C i o welyehs. G(¢) i o bineamdly sndependent sibiet of C.
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Lk n:= min §me N l m«ij eloments # G(C) w linea/»q /habfeaa&wf f
Thm nz4 Auppra 9= 2idi 4t Angn Jrr distinct cdewento

4. 4. g € G(C), w/ A, -
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B1g) = 409 = 2 Aaj 4i 6 4,
1;7’)

On Hu Mo dand, 2504) = A(jZ'Ma‘) =2 dj 4589,
=) j=
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Amk.
- Fr C=RG, 6(C)= 6 H«rwwar,quwdwolydvﬂi

G(c') way ot lave adlitinad structures. fw{,/br'djdm L, 6(B) i

a wm mm’d .

Eaenpl Lok A be any alyehre. Define | AP
Ay (1. 8) = Tfe A ] f o an algobra map }

felg(hk) ff fO=1 . aud Vabed,

AN

PP, a6b > = fub = @) fb) = <fof, a®b>
o oprdr=fof ad ptifr<4 4 fe 604°) .
ie, Alya k)= G(A°).



ELﬂﬁ/ﬂe. Fer any guoup G, comdr RG. 97 Peop 44, R(6) = (ké)"
i s @ bialeba, whidh o clled W bialgebia of apreseutative functions
on G . By Lem 34
Ri6) = 5§ eke)* | dim (6—f) <w}

The walisplicatuon on R(G) is He puintuite maltipheatson. Indeed .
Vf 9 ¢Rl6) (o (kE)*) and ze6,

(fgr = < foq, aw> = {feq, 1@1 = feo gon
Moeoer . <p5(f), 209> = fuay) , ¥4 9ee.
In gonsee, tard to fnws b fo wnfe A*(f) =(% fo ®fuy ) explcit
]tw o Howwer , wha & 4 ﬁ‘m‘fe, ‘(‘f"“’ ﬁrug z€ &,

e e (k6)" by () i=Juy . Vge6.

o Jelae 6V & a baso ﬁr(/k&)*=ﬂ(6'). Thew

{utlex), a @b > = {ex, ab) = Oy a} =y§i<ey@ez, a®by

= /u*(e;)=z e'y bey

yisx

(1 xm) - makries ove R

Exomple Lot B> O(My(k)) = K[ Xij [ 165 42T\ fun,
Yij © Matk) =k Covrdinate funchon
a — d,’j
One can lz/«m a podud on B by pointwin widtiphation.
As am a,lx,e}u B u He comm. /w&/,ymuia/ g in te n° indefermd nais
{Xo'{}.
Ont cam alpo an a wfwlad m B Iy " Hee M%mﬂ‘kz m/h}é'ﬂ/br."



A (Xij) = 2 Xig ® Xgj . By adlwy £Xij)=Cig
4

B hecomer a «halgdu 1! X"‘[X{j] Hue waduz ﬁ/ coordinafe
fundbions, Hen (At (X), a > = det@a) fr 4 € Muthk).

One an show that ek (X) € 6(8) . ( by wudhipliockivity of det
w.r. t. waluz M,‘/od'af/h)_

Rub  If B i a bislycha, Heu 888, BT (opperite poduct. ssus copatia)
% dud —)— \ast, ¥
(%) conv. pm(.j——a \star

$5.  Hopf alytha

Der. Let (A, pip. Ip) he an slyeha aud (C, A, s ) o coalpebra.

Then  Homy (€, A be comss an alyeha wnder Hhe “tonvolution pudict
frg = m(feq) -4

fwaﬂ f,geHm/k(C,A) w/  wwl edemad 7A°£c"c_’/k-a’/4.

In Algwn motakion : (]c*ﬂ)(x) = (% ][/"(“)) 9( 5,)

E‘Jﬂﬂé. For amy ewalyeha C, He  couve bution froducl on C* = Homy(C, )
io exadtty A"

DeE. Lt H e & bz'al]céu. An WJ&HM,A[H,H) which @ an
iwerse 4o fp(H wunder 'f’h Co-x.wa,&(fl'hf f‘w:{aaf ) ul/e/ aw ac/?foalt 0f H
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© Unigue -(4 ewidts.
v In Aigma notahivm, S ef’hllt (H) v au dwl/'/)wle d’ H 4,/
[ (gxid)(x)z Z $hwy) 2ea> = WE (%) = £x) -4y

(x)

L - (“f *S)CI) = Z X g(I(z)) ) VteH,
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Def. A “Hopf algeba 4o 6~ tiple (H a7, 4, ¢ §) ot
(H, o9, 8. €) s a bialyehn , and S € Endly (H) /s au autipude

4 H.

Eﬂﬂ'q-k Lt G be a Guoufy Ezhw/u'vg $(9):=97" (Vge &) ,&'neua
wekn KRG « Hep} alyehn.

For g Hopf slycha H. and aug g€ 6(H). we fiave

%', S04 ) 9 = SY g = ¢y -4y = 1y = 3-913)=%3) 4y SC9069)
)

= 4 imertible. avd  Sig) =97, &Mefuul/y, G(H) < a guuf.



