LelTvRE (G : ToPoLOGICAL Qxetwh @

Qo*wbo ?mo_pmmn.rb @qo(w 15 Q %\c(\v Q 4&\ e(\:.nx gt\\\.\u\\np&.y

m: Gxec— G and  iavertiva  iny: G — G are Contrn veud,

Uring v lfipli bt nvbdin m (9,h) = 0k ond inv () =5""

There are many _‘>t«8.$x% meps on o *z\ue\« \Nr\ Qrovp . \.m\&\&@\(&?
mu I.:o_,nr.ToS S\ZJoh @ﬂ/\m 59\5&030«,%5?3\_% on G

Det7 I1f he G 4tum Ry: C—G ir debined by K (x)=xh VieC
hikewie L, : G —>G is olehned by L4(x) = hx Yxe G. We
rmr\g Rn A \Q\&. 31?.1\.?}“: mw h muw and L, s lef# -b-mel? Mog

ﬁr‘_.ra\ri r € Q o ‘_d_uo—WU..akLw«oc? \_‘r«) _vr and m» are r?s«os:s\\:ws.n

Proof : for fixed h € G 4he mop X 2> (X, h) 1S continveuns fun G—b Cx ¢
Aen Nr = Mo Nr is e 93_:«...*6 c.\. Conhn v vwy meps and ir vy Cont,
Zc.—b\ Ry (x) = gtixvv =m AX._.; = xh. Obferve he G and

G .o ay =D Fh' e 6 Hr which hh'=e=h"h where ¢

\s ? ..O?Jv ..&97.’...,7\ \ ex=x= xe ¥xeG, goxoguw\

mr._ Awr TSV = Ry~ (xh] Her:.... = X

and Nrmxr._ ﬁx% =xh'h = x . Am&_ = Nr.. and %\_L \.\. Catinvins en &
.\3:& ms. ir ).e\:«e \Se\\\z.\vs_. \U\e&h h\ \-> Ir .\\\r\\»\..\\




‘M&FSS?».. For any pair @xu € G a .\e\uo\c%\wt\ grp, @
Ahere exerfr @ \.o\S«\sSe\\\\..\\x F: G- G magp g 9 %4

Hat o @(9) =h
Goof : Let @x& € G and congidu ¥ = %u-\s 0 | Js»&.}a..\

.ﬁm.hanﬂets\s\» : P.s N.w = \l»w and %a\m = %mp TD\ beé
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@l.loem" Q»wvy?\ s La :.:.Q.\ = Lalbx) = abx = Las (x) VWxeG. \

(Ro 8 ) (x) = R (Rslx) = Ra (Xb) = xba = Ry, (x) Wieb. W\
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vtri = iy = Rk e A heamiphim,
thes ir o home emorphism and P[9) = 994 =4 A koziirze
Jw = P}a-\ = N.} © Nu.s i \?3?5..\\&\\3 oo iF ir Comp . of Ao\x?\xo\»\&f

and ¥ (9)=ho"9 =h,
[El] Any group G 9iven discrete Rpolegy i .\ous.«r\ grow.

@ Additive grovps where Mm: Gx& — 6 s s:\o\\s\
for + 1 GXG— G and iav: 66 ir Swagped £

[4

Xi—> =X oce importumt exampleo. For ..>s+!.on\

Ne g ation (IR s. +) ond Aﬂss + ) wh Euclid, ..veﬂnhmws”ﬁe?




mb mn)»m.\:\m\.. s\s.% s + 7 \\MaX\\Na'I.w \Na ae:&v.(e:\ .ﬂ @
Notia dy: XxX —> R where X = R'xR" ean se
qicea by da (5,9, 06, %)) = Ux-x it e gyt

Uere o, debner dithae ek, o X =2 %" and W)=y %%
ir Aqhe Q.\c;\ Evilidean Nosm on \Na

’

P

NN* F X - mN: be %G\T.s«k TU Tnmx\d\ = X*S.\

Soppose (X:,9.) € X and et €>0, Scpooe we ref 4 = £/

and cnsdn (X Y9) € X sueh dhot mx\_& & %m Axe\ %) hengy

VIX =X+ 18- < 5 = U=kl fy-y < €
ﬁ,\obs“k..} He valua o..N F ot such AX\.MC
| F ) =Fx, 9)][= || x+%9 = (%o +9.)]
=l X=X+ 9-9,
~ S X=Xl + 19-%)l < %+ g = ¢
We find F Amlﬂx%..i S Bs (x,9.) 4 acbitcany (x,,9,)e X
\ﬁ?ca ~n| .C €>.I>ce?\ on N... oS ONP..\SmB.
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ExampLe 3:

GLn,R) = {AcR™ [ dbR)%o | = cut™ (-2, 0)ulc, )
Since OA\&“ \\N:xsi% s ?3\5:&9\ we [fee m,m. \\C\\M\ (s %]

Subgef of \NNBS. \H\ we give GLInR) ha Jubspac }L\oa\gwm\

w.r.t. fo \I/N c.\C,.L Cuclid emn .*dquﬁnec%\ cn \\\N:X‘s Mf) JDPQ.*\
(A, 8) —> AB
A — A

onre CPEC Conhn uvas Mops an GL Ns\\\\m\b.\.n\m\

A\up Q v i = M >;n QS.® e ﬁoa ﬁq 505\:79& M ﬁ\cosyﬂ\\,\rhhm,&\
% Y. G‘% \MNDXB oy m.\o\/\?,\n Jouf,
\‘/i_ = : mDoJ T)vva_! e rahoned funchin of
oled A Wocdinetss of [
— )
Clossi el Hocamvla Zo Gabnueus,

\%\ .‘S?%D.x ta verLR

‘A *n\\s t.\ \fa P&be..)* t\:.o\.

is frmed by meteix of cofitou...

Conn derive Via Cramers Rule in Linean \Q%‘&\r



Yemma 452: Let G be *e\uo\oubt\ greyp wilh \.\3\\.\* e @
Then G £ Maw dor i {€f is closed,

E.. fﬂ Q. s .Vm?s.slo\;ﬂ \—\>b3 *m.“ i nN&n\ H\.\—r\n 9\&.\ Hb)u\n.\.e\/

HAP.T‘ m) o xpshm.e\m .ﬂ%hg. \hﬂh \6\3\39 W.“N\ \.) %n\- »&\*\w\o\i
Subrefr of N«»:\&.\&\ fpace ove n\ak\\

mea.\a\\n\ux Suppose \m\ ir clored,

Let w stvdy 4R mep F:6x6— G grum by £(x9)=xy"
Neke & = Lg o %ﬁy-\ where T, (xy) =x and T (9] =y

dhwe G 5 temperite of teabhvew maps and it Sher Centhavey,
\So;f-s\ nv (x,4) = € & xyla & X=y

Ny b3e) = A= {xx]|x€e6]s ExE

and o O is clored =D G is Hawdirff Since Clored diagond
of o hpeleyicel Spav = e spac ip fawdud (Th™2.¢9)

P. ¢
g”\-.ﬂ \\\.

%?3.,\».. He exirfnu e\ \n\\.\\\aw\c\ \Sc\\\»u\\.mr\“o.s
mops en G means whot hoppens ot {e/ }»\\3\
d(n\J E?a)n. /\o)\_ .T_.)):?\ \_\r..«)uk gb«: .hv\ o
um\,; maé which ir o yrovp which 1t olre & Mmanifold
and Ak Arovp e_u..\.e..._;..s.w e Smecth ...




ExameLesr oF GRovPs Q

GL ?x\\m\ = N\\u. € %:x:\&&\\zﬂ b\ . m«b«\r\ lneor 9rp- over s
St (n,R) = wh m\\\waxa\ deb(A) = \\ : %2\...\ lineor grevp ¢a R
MD ?o\ \\M\ = %) e/ \.x\.\ )ﬂ\_ - N-\ ugl "\\‘. H\wﬂﬁ\f\ Q\k.%\#?\\:«\g

meteix  gresp
GL NS\ R;\ . \ A e ﬁ.\.x\.\ Qg\)\ h.ab\.. Qn\.«\t\ linen %\!\9 \\ ﬂ.ivab.k
NRA metrics

SL(n, C) = & A e Q...\.xa\ Auh (A) = \\N“ speeid \\ra,\%\s% e\?dnb.\«.

CN\V\ &I\ — \ b & ﬁ:kk\.\ l\.l - -N-‘w ?\\.N\.a b\.ﬂu E\ﬂl \.\ﬂ\h\-\\.ﬁp‘
(J‘l
\ SU(n, @) = Uln c)a SL(n, C) Conjag % Feancpese of A
e a.k.a. Hermitiran adijoin
ca\“.._...”_u o .ﬂ ._.vnn..L c)ﬂd@ ®\e(w o,_n Nnxn» a ¢ 1 Jornt

negw Ly, ;T\T..E.

1A% 3

Comn L 5

;Mu*éxg ® L\\ a\ .~§k sS»\\Cm %\ec\\ ?\ee« hre &Sm\\sa@
?\. \\\Na or ﬂ& \ob\ /R % ¢r N;\.xa\
>n3C. we me \\s..we&ha = »‘Ne.s\ \oxk.

o GL*(n,R)= {ReR™"| duth >0} and GL(n, Ty
are coanected (pr.f fr GL (niR) # Y/ NV\




\§ .«.\ GL *\\g\\\w\ﬂ \\A M\\M:ka\vm&m > 0\ ir wanedted

Nua&n by induchon on n. Bose (e n=|
GLT(1,R)= {AcR™| dthA=A >0] =

Suppeze N € MIN and N> and affumg mao?o*?&

Observe ﬁ?& : R7T— R

neh'ce

o\&zxﬁi \%; \:\
Nofe  R™ = R"x R"™™ #hen g =

product Spaw =\N5X \\\Nsx?;; y m,.tﬁ

and  hena m,c&;N. where X = Qb.\,\h\\\\m\ iu open

open mop., Al Cod (GLT(nR)) = R"- jof

\

an

cleacly Col,(A)=0 = dubfA=0
V, +» a mpb.\

If ViFO 4hen conhnve
<-s <ﬂ\ ¥u) ’\3 .hv\ ~N : D.’Ah \f\*.ﬂ

= [V |Vi]-=|Va] hao CUL (A) =

A Cof, is onb R"- 20]

= (0,29) is wanected,
GLT(n- [, I1e) coanected

(f  Wahaveu, and gpen

o \\Nm we/e

@
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ﬁe\u\v.h C\b@\ §95@\$. m\mi\,s.\ \\3 a H\\%h\\ 0\\&\57‘\# \\NQ\@.\l%\w\

flo  fibees of  Cod: GLT(n,R)— R - \Q\ are Q\Smﬁﬁm&
Yhen wdh M To:o e\v K@C&)ﬁ. J.1§ = mﬁ.v? \\w\ nczan\.m&

e Gl (1,0,.., 0) = M\ym ?%im\\ >um s\s \Q\V
) A=levl-w]| dt@)>o0f
[A=le|uf-u])| db[%[G] i >0/

i

o~ + ?)L (n~1)

= 6L & . :Nw Meatrix Hrmed m.N
where = is by 4he map AF— [ Vel Vsl-] V] Cothing of entry ore
which oﬁwc%ciw -] and oato ond an.lw\ \%”L\” <”§.-Hn./\\\n.o?w\

wafTnvous \3?&\ ?N Molw chun O?f\.S

=]
Ook_ T\e\ -7 Qw. is hc>3m0+wea. >\mx*\ we Sfhow

JU Rbea of Cof, : GLY (M) —> R"—{0) ae hemeamurphic.
Yo) 4hen Gl (9) F F hena bt A GLT(n,12) 4

Led Y e IR7-
which (o (A) =%, Observe [Cof, (A8) = AG), :w% hen ce
= D\mu\ﬁ\ Connected foace NL %&@\e\&».

La (€t (0,.0)) = Cod™ (4)
AB= Al8,[8i[- 8] = [AG|AB/-|AGH]




ﬂo\e\\kx.‘ {.HQ.. SL \3\ \N\ and SL \Q\ Q,\ are @
mo\.aacx«\ and GL \3\\&\ hoy fwo me.aane\\\ n.gaa\unh\?-%

Proof : QPA?%& we proved Connected and we affurma +Hhy
Sorma  CORN ¢n Hr.e.t: h.a\ mPNsa\ Qs

~N: CLYn R) —> SL(nR)
Y(A) = Co k, \)\\ moh«?\\: \D&:}\.\

oleb A
Giver a P b e r R AT

sS.Jt\u\Y% .\\}\.o\. 11 teatra veuys b\:\ onfo . h~.¥&e¢x..h.&\
m\ H ﬁ.ﬁ \b\ N;\Il.w SL \3\ N..\ .w\.\?a \V Jone *\\.n\ .w\.u\>\\

2 Dhvens HS\.TD}?. Thur Siiln (R) and St (n, &) ace
?.:\v.)cec( \.\SP%NQ Q\ mebbﬂa\\«\ H@*\ = ku‘v« ?\Sn\\\q&

Noba GLI(AR) = CL nR) uGCL (hi2) (M= 4.7 we gt
whee GL™(n2)={Aem™| LbA<of. Nehe

CL (n,iR) = ded™(0,00) wheers GL(nM) = eb™(-09, )

§e\\e<~\\ if dbB<0 Hhan N-au GL¥(n,R)—> GL™(nR) is

o hemesmerphiim - GL™ (n,M) n.Sb«QT&\ e Cor, ..P\\e&\.\\




K : & »\mQ Nn* \... le M mu ne&&&tcs\ Q\R\ ok\e .%\Q\S Q\YPA\,N @

"t Y Goanected ond Mawdidl, T oM Bber £7{y) are waneted
then X is canedfed,

Prooe by Gorollary 952, £: X =T with X copat and ¥ sk g0 £ cloed
?3 P\%\M H‘Gs\_\.ﬁ& .08 which .?.Mk *-Nrnlvw: v o ﬁes\uv‘_cni\ ag E\\NW
\ﬁ l«\&& mn\.\?m&\nv\ T\Mm w 2\:\ uN. ﬁ\c\h«\ \»«\x Nl \H nu\\wmn\nx\\\

&m.c_von.u...o) . Hhe .7:00—00..?\@ grovpy So (n, \N\\ ﬂ\mas C)end Wﬁ\.«&\ ﬂ,\ arce ne\s\;o* -.«\?.3\«.\&&

ool= : ﬁ%uw So(n, \TV\\ ﬁo.\.s\n\«\ 7he mp FiRTT — \\N?«&X%

m?\ms vM F(a) = mbﬂ)\gb\ .
victhe of it formule .

S\n _\SPU PWQ\CIP T) na:\e}‘\\/r\orr\ mx |
>>owncco.)\ ‘

UG ] = R R F s (0, ws )= (1 1)

= AAEM™ | AA=T and odsbA =1/ = Saln, R)
Thas S0(n, R) is fhe eotinvey invere fmagt of o Singlb®n in o Modertt

Space L. So(nic) is clued, Kecll ot IWu/\I/

¢ lered nh&*.
Ab._.\,/v... = :W...Qﬁ.% b:& — M. >§ >x\» = nox.ﬂ?&.mo\@. \\CU nm,%

| col; (W] =1 <_.u_~~\..\ n. Nofe [A] = llead, $E~+...+=i..35~u n
no>:¥>p>+rw So(n, R) is bounded. Thus, o._uz,o.._\.v Corol(

\T,)L \_\Tb h_b.:% 9.50_ Ge.?:.k\?‘ So AS\ \\\N\ is o Nuocn\m..

Al s

2
?\M‘ +c ﬁ:xs .|nllf :Ns we
T+ remaing P srAgw
n\a\_:ﬂc*dLéH \V




\V\vﬁm Con &3 .\m«\..

The mep P2 So(n 7R2) — ST depaed @ \\m\nmw\& (A)
s well-shhed w0 Gk, (R)]] =

fr ol A€ Sa(n, ).
\* \SQ*\MX \.meb\ﬁm% ga\ \SC\\\.\Q\\NQ.\;\_ QQ\Q\RS\ m%)hq\x&\:w k}\.\d\

ﬁo\Q. Tymwv = .Pﬁ.u\ﬁ?ww

izca ﬁ ﬁbmv — >T~Wv <>\Q ¢ WDAS\%M. §(W \\\39\;\*\. ﬁ\ﬁl\.-r\ M\

La (?7(vi) = p7'(Av)

we 2 For A € So(n, R)

! (av) = {B8<soln été = Av/
= {BeSolmr)| Cof v Av |
i e So(n, 1) | Cok = v/

La P7w) = {La () | Co _:&n/\\ Be Satn, ) [

} A% @\_@Hf 8e Saln, i)}

®c+\ Poob,avn
,.o.,pE.o Oo\f :yuw..v..n‘P/\

La (P'v) = ol (RB) = AV , B e satnz) | -~ AB

{ A7 | o °
=5 e i (g=Av, 8cSuni)f
_ ol 2 L




tontmved FBod of Sau(n, 72) Connecded. @
We %vm\:\ LA :uL?\\ = \uu\\h.\\ thiy means the fiber of AV

b He fhe of v B M veS" ad AeSoln @)
O Let Ve ST hun complete V to orthonarmol buis V Ve Vs vy Fr R
Fodeb [VVe]--[Va] == Ahen swep Voo ;oo obtuin ook [V [VolVa)elV ] =
Relable it resded , tonstwot A= [VIVe]-[V.] the ATA =T  olubA =

and ¢ (A) = CA (A) = V.
@ Consider w.;f\e\:w Q\H ‘W %oh M\ gmhemsx \N\.\

&sf éRnoSsé@nimﬂ

iy Hhemesmerphic

0| 8

Tt = [l = ] = [ )

i

\J\HPCC. W= 0 and w’l =0 hen @.7@ = H.:..._ fhuw Be SO NS..;\ QN\

We And m..\?\a\:.\ 0] = XNW:\\%\\ Be Sa(n-1 \\Q\

R




.ﬁu\. &,\_Q\?\w \u\,tk\ o\\. HQ N\N\ \\N \ Q&kn&\

let Ve M:a. Yhen  Consfred A ar in @ Q%m%.@ fo \km.n m,ob (A)=V
than netu Ly (P7(e)) = P7'(Ae)

= [, (son-1,R) = Py

= ol Rber 3m P are bqkm&&e\\ﬂk\.ﬁ # So \\»!\\\\\N\‘

* Mot P: So(n R) —> S i an onto, Continvas, mup From
Compact  So m\w \\M\ fo S whih we hnow is wanected and \\Nx\&\m
It we can prove oM fbeqy of P are Ganeded Fhin q&mg g 60
m%«s thet  +the domain of r \HQ\&\%\\ lr canectal

Proceed @ induchon on N

so(l, R) = {1} which s wanectel, |

Suppese So(n-1, R) iy waneded For fons n e IN, & n >
then by Pwucqsaiw of pageo [0 —(3 we fid So(n R)

1S Connedted Sinwe Aha  induction 74\2\;8_.\ = ol Abeg of P are waneche
hene %es??n 4.60 PEL..Q and  we Cenclude Saln [R) is coaneched.



