Lechure ¥ 15- November 1’7 2023

T Sow\orgln'-s mS

Debn:

EX’

lemma.

Pr‘aolc :

A howm QP’ G _”G’| S awn is°""‘°"fl“:isl“ ‘.# 4 s L.‘j‘ez,-l.'ue..
>We say & is isomerglic o G5 wetke & =G

GXf: (HZ") + } — (IR\'O, * ) iS an ESoMr'PLu'SW\.
P:G =>G = isom => P = isom.
NTS P s « hom.

S‘rre, a')Ll € GIJ 3l a,bel st Pla)=a, P)=L’
P ay) =P (Pl (L) =T (PlaL))=a-b= P()PD)

Uorwm.l Su\a'q(‘OupSl aM.J Qu.c"\‘evis.

—

'De-g‘ :

A4

Ex:

Ex:

Lemma®

7
11 S

A SuLamu'o MEG iS Mrma.( hl' VWGN,Vgech 3-"V1'3€'N.

)(6(‘(.“9) c & is v\orw.a,(

neRer(P), ge = Pghn-g) = PGV P Pg) = P PgI=el
SLa(R) € GLa(R) 15 o wocwmal S,J,Jmlo

E\J&ry Su'aJmu‘a o( an a.Le(ia.m Jmu.,o is h.ocmo.(.

H ¢ G Je-l-ermi.n.cs an e?uiua.(cm.c,c re.(a.*l-\‘ew by 3“"\« n('F 8‘/:' € H



Pro o-c :

Lewma. -

’Proo{: :

'De!n"

L ewmwa -

Proof :

Thw

Pl’oo{ ’

3y -esH = g3 .
jN)‘ => 3\4"6 H = \r\a"=(jh") e H = '\n"'ﬁ

3\;') WK'eH => 3K’l= gl K'eH = (8“'“, b~ K =53’K§ =

M e G y\orma.( R G—/M = e.iu,.‘u classes is a Jrou.Yo w/

(33 (w3 = (9w}

NTS * s well-defined : 19 L~h' =% [j-ﬂ =[3"W]J.

heh' = W eN = L7 =peN

j}"(ﬂ"}")d: gh -ln"'-j"'= S-nﬁ"' EN by normal!

= qgh ”j’h' => [3“] = [j'-h'j.

© leJ=wnt: (el (3] = [e9]=[9] = [9¢1=[33-[e].

© ([43-0x3)- (K] =[g-wI{x] = (g% =[] fn«]= (g3- (0T 1))
® (97)-(91= [g"93= (] 0

Ne G noemal B} G/N = ?_Luo-]-.‘ew{' of G L’f N.

%:6— — G/N) 9 (3'] S a Sucj. hom W/ ]4er(.fp=N-

By dc&«, % S Suciec,]r\'\)&.
36!\\ 2= 8*-'6 = [jj = [5] =5 Se Ker(q_) O

Let QP: G —2H bLe a su-rje,c,-l-iue. ‘j(‘ou,f Yo . H = C"/KGF(CP) .
Defwe E: G/kec(®) — H L, F([31) = P(q.

T¢ gk => jV' € Koo (P) => E((37) = D)=L = T(U]) |
=D F s well-defmed .



E(037-0:3)) = (L3 W) = Pgn) - A9 P = E(19T) - = (T)
= & = hom

B\/ c,owS“'ru.c‘{'iowJ 3 IS Su,r‘ec."'ive_.

¢

S‘ose, l([j’.]3 =0 => Cp(g) =0 =5 j [ Ker(@] => j*-e => [3-1=[¢]_

= X s .'m;u,{—cue. |

Ex : Gla (R /SLa(R) = (R0, %)

det + GL.(BRY — R-O
Ker (ée:l:\ = SLa (W) )

is S‘u,(‘é\c,u‘(‘iuef .

Defn: The ocdec of & Jcou'o G s &),

Ocdec if' an elevwe,vu,'}' j EG s e minimal # n st 3“‘=e.

(14

Z/n

Lemma. : I‘f of‘Ae.(' oF jGG s n ) ~Kﬁ.¢,u <3>

Proot Debe P2 —LEG by PR = g,

S sucj ective.
CP(K\: e, => 3“:& => K=L0n => K e n-Z
=> <3> = Z/“.Z_ O



Tundamental Groups
| —"——

Rem : A obs W’“f’ T — X st x(D=) 5 e?uu. b o Ma.r

—

tfol—>X st
T

_*
ii/ﬁ//
<!
w/ &([Xﬂ: o (%), o = cts  smce aZ'e{_zoé s ots.

Sm. <=8 el 3ol i xrp el tLTY.
2 e \Mll vk cli.s"-?-tyuis\n e difference Lehoesn o2 and = .

X

Mok N, X =1 x: T —> X | oLl)= x‘,:odl)} Lor w.c X,

D&piac o egpuiu. cel. on Jlx. X Ly 0(~/3 E'F‘F oéﬁ/E rel 20,'}.

P(‘oor: (a& ""‘*) : HE T —= X Ly Ht(g) = « (SS .

(‘X“’/@ = }?“o(): SfSe He: T =X st H()=w(5), H, () = B (s)
Defa Gu: T =X by Geld= Hio(8),
= G (= H (5) =)3(S), G, (S) = H.(3) = e (S)
Ge (o) = Hie ()= xo = Ho (D= 6.0
= geo el Jo, 1} => pro
(o<~}§JPf*6 => ol*"?f)’ Spse He: T — X st 4(Gs) = oc(SB,H.(S\-—/?(s)
Ge: T = X st Gol = (), 6, (H= Y5
F. () = i Hie () | o0ste'e
Gor () Yzst 2]
E, ?0545«\\4? Lemma, F 5 cts
boke, FolS)= Ho(5D =ot(S) | F(S)= 6.(s) = ¥(S)
Feo) = |Hel®d = % = ?Hz.(n = R()
Gae_, (22 Ge-. (V)



=> ol =Y el o, =7 2~

De,-pn'- Giv&;’l Ol,f;€ JLx.X 5 clc,)cf.n& od.'fs € Nx, X lp)/
X(2s) ), 0¢se'l
ol 0;3 (S) =

BN d./;(ﬁ): o (0) = x,=/"$(|)= o&-/g(l}

/3(2s-\) , Yrese |

Defn Twe ﬁuhéamou“‘al\jco_ugf) of X Llased at xo 5 Hhe sef
T (X, %) = X/~
w/ ‘jroup law [“j ° [/33 = ["('/33

Lewmvma - 7T, (IR, o) = O = ‘]Tiu.‘a.ljrou,r wi/ 1 elewedt.

?(‘oo'F: STS V «xe &omh) X *e .

He (8) = 4-0t(s).
HosV= 0 = el H(s)= ols)
He(0)=2-a(e) =0 = 4 -x(t) = He(t)

O



