L%Q CjYCU() 0\*\(,* I+> L|e {»’\\‘Oelb\’“\ (‘QSQCWQ““V{“( c“‘lf«)feqk\’,-) @

bef A ‘{*o?o'\o)\cn\ oV C‘> is c;{—“o(?t:lcs"iCc.\ s ace that s C«\so

[eN 3\"cu‘0 w\'“ﬂ A bihc.? ofcrc.. ‘cu (P Cm—-cx A\ ;WVE(SQ~ i(ﬁ)
{hat are ceubunvouvs mappings i c\%‘?c\e;)ﬁc:\\ S€un S

CP;(%'L‘) == %\‘ are by

C(::'-\’Hhu04>

b, ¢ GG - G ov

Z’.G"‘?Cg 6 Z%—%%A

‘DQ{L A Teo\\ L\e eo\’b\!P G ig & ﬁfc‘o‘svt\(ql\ %(Q\;F 1\"*‘«-‘- s ““50
o\ve(\\ 5\,._0(3“§L MC‘\V\("%Q'C;‘ O\v-ck ‘F\vre_ wc\f?\‘v\"0$ ¢ Ou-vc.‘ L

are smeoth wagpings (or anlyfic mapping=)
-« \'\ix‘s“‘*ow-i‘”ca.l v\wc.“‘-‘(“‘l e HEH H i Lbeed q;v*ab‘eh tvow AQ00
dareaeenesy Hhe he(‘,$5;+7 of soothwess | e dbe cfwdio»,
whether it is wet enoush that 41 c\"¥ng>e\c5}<*‘—,\ arovp
et words | whetber conhinuity, T_plies smccthuess
=X s dess sk Gudew relhively %emevq\ ccaditions
i+ is hroe tuat coutineity of ¢ acd @ together w s
swactbhness

*\r»z Q\cae\orc.(c ’.s"‘YuC’"UVQ ot ‘\Skdvf) ree‘-“] 3‘?‘7 =
. (e C’.\qc\\7h éi”*"y\

»(Exr-n—p\ﬁ b‘? ‘;\\_'ie fbreu(—‘ % 5}"4(‘\0\\ E\)C\:!(li('\\ S‘rngp ET(Q)
A &:5“‘0““0 0.*\ all -"\an&‘QThm"“;OaS O-f *REUC“C‘(‘\M q)“n"\e—

’f\ﬂk'\ pPyeservve C\\\’;\}-WLL’S (’\\-.ck O\';fq*f\‘i:\(}m (o\—\\», udt.'Homs
(«ucx Yauclehons p but wo Ve‘?(edh‘ovv&\
-% i Sives ‘07 Naustorahous ;L —
2
Ar -,
)(A = ¥, 65« - XSt & 4+ A,
- - s & & A i O C‘L
X, = X, siux + X0sX +Anp %
A I
ov X
£ =7$’2(o&) X + GR 1
A g ‘i‘Vaws\r«‘Hcv\ <
© R ¥ &
Prog (e ty X 19 \97 o ‘07 i | X,

o= 1@ R - 5 " -
oufosﬁ‘\on—. c{" +\~~ scocy %\Ms“\r@,\*\_\ﬁ\"ﬁghs [ive s a\%o\"\u, such

“"V;\“‘,'?orwc:\“\cv\ = - v L 2
X=RMX+b=RPIRE)x +R(A) athb= Rly) x+cC
otz ow \97 x+/5 Tvaaslchon ‘07 C= K(ﬁ) ath



e s B d—gatocay Cav '3'"pcw=‘1me+‘dc) Lie Seup @
4 he c\ewe:\s 0{ which aAve C‘vc«q&ev\%ecj \07 B valoes ("xiq'HqZB

C)\ho\ 4 le rd(’cbf Ofo:{‘Hom 4) s C x Q= C s i‘)\\rt-. i°7
¢ (,('(5."0,11502) ' (o:"o.4 uq2)) = (YJ C’HC?B
where Y:(x.fﬁ) e 51,,605[5—(3\25"\\7‘/5 1‘-‘04

) ovr <
C=R((s) athb C, = C\,,5W‘/3 +qzc°5f° + lo-;,

]

which ave swoctbh (m.c‘\f"\"c) Touctions, aud e inverse of evs V¢
E_f. C;") G Or Z((Of,q,“q2)> = ([S,b»t\b'(\
i‘S a“)"i\l(\q \07 /5:—0( b/'tz—q‘CCSX“\Z‘);“Q(

ov

:“R('O‘) A ‘01: a, Sim X = A, (@5

WL\\(L\ are O\‘béa;v\ S\——GC""L' (qh;,\7‘+‘g3 'FUHC_I';OHS

~ wote et &-/, R(—o‘) R(") < =+ [3!;(:(_) A —R(‘K}o\ e 5
R() R(7)
- becavse Tor =0 avrd «=29 we cde.‘\- tle sae ‘fwa '

W e C'(Mn*-\c'i‘ USSR Cwe Swoo’iL Pc\n‘\_e"V\}quu (MQP) C;'liu('“w“7

= *‘C@b‘Osici\‘\)' » itis a2-di. seeot mamtol d
that is A c7l.‘~-.a|erw o 4D coustucted Fre—

4l Bind i¢\7 ov 3D and tdechBeaton ot
~-t«;;.<\z:+a+gm S bcuncic-\"? plames as for 2D cylivder fro— sleb

l\/\'“n( ?\ ey

V\—-Gv‘}*‘n‘ Cl\

are Queugh ~ cever ftle whele

= '+‘\NC .M"“?S
s "\«_( W\.,g\e P\e\v\Q (Q'],C"l\ C‘\*\c\ CAn :)\-?S
Waecy 5V rec

x ¢ (o, 2%) e /3@(0:%‘7 - oo

i Trove

‘*’rt\‘—\ show ‘\r"u » Aeas (F"- PS)

%’ avre A= o<+

4 for x¢(0,L)

~MTis o (cvme&eA Lye arovp

‘9\)'\’ V\o+ S;-\()\7 conne cthe O‘ N = 0(; boﬂq
a \ c\ L T'RV) Yo K =L —t= 29 ‘ S‘v—\ce"\"’
iloge aehve, S For we (‘T.%ﬂ mapping 3

(L.‘v"w;‘ be (C"{\—VQCHA ‘i\‘v'\'\'b A fci\n'\' 'S\ac.t*l'7)



e E+(Q) 15 & 50103?‘6\,(3 Q'( -i*L_('R;“ EUC“J(G& %\”’a "(’3

E(Q) = \SO(’Z) & (G o c‘( ‘\" ‘iSG'»\e""V{PS O'F Q@'Gm‘(_,,
—it bas dwe cocpoments  EHQ) asd E()

E:__(’Z) Costaiv o all .m ) B! g ¥ rotah ¢ a mvH‘\?‘\?(J
! bt et vo'l‘c;\']ows ( by a retle o= )

be+ a\s o tov e’“““‘(’"ﬁ /«j]\Cle N"Ek("hc‘-

s B swit o-d cHlechien

= E@ & A sl ¥ mere qeneral qrevp ot affine
%““&‘"“"';\%C"‘S ot '-‘-f"\“w\»l, -C‘av\e‘(e d  CA (?,BZ)

e R = Ax + a wheve A 1S - (xybi“\rc;hy baveeh ble
el Lx? actwix ((L*A‘FO)

'H‘\‘«“" Can e WM'\"H‘f"\ AS

%

ol [ \ %A
%A \
A o {AJ\A

;:\v\(A Hho s vt s f\\ s A 50‘36%“50(‘\ C-E CL— (3,R) =
= \-e,r«\ OB u—\QJFY‘\.L(?} W\"‘\a Az‘\ A‘f’ 0
- we ens‘\\y check tte «c -Afosi“ﬁc-ﬁ as = A“‘;('-fq,‘:A"AZ‘K‘tA,“iZ*(L,

.'I\V\L\ ! . . :
A/\’(‘a Az \‘i\-z _ LA4A2: A4(,‘1f(,,"',‘
i\ o (4 ol A

- avew "\’Nv%“w E"(’L\ ”\s)as L\*('-csoc'\oq):‘c“‘\ e,‘fl)c\cc"
p‘-cc\ucf of R® s SOy 2T (2) as agvevp

a C-.:r'\' estan

A a dived S)'ro((uc't' T U= (ﬂ?-z“f) ('H;‘ns\c~“|ﬂc»,s)
aed 50(R)  Uretsdicas «b fle cvini)

‘3 e

\oecnw‘,e ev\ew«ev\*hs C-e ’H\ese 5\;%3‘{»@‘/‘95 olc uc*

L.(.'»'—\VV\UR (E C\\(/‘ c\) ‘ (R Em):# L" (\)(QO): [/R (\)
c Allceal e 4 eafloa] " |en
b’u“r \\"is [N ‘Sdka{('*a're("f Pn;(luc“f

() = T = Se(?)
Simce U s A woreal subaveve ot E;T(’Z)



Le“g{""\‘\n\io\\r\(«‘\h*ﬂ VQL‘;\'*C\'—}“Q(CXS (X% L\Q (\erUFS

DS R—

- eon Lie .O'rouf‘s ; we \have +W<, A;‘F'EQCMC\“P\’\iSW1S

e | " | ( vemember fhe
- \a'f'i’ «\‘«(\ vwﬁ\"\" W\Vlhpl{cr(}\cn by ‘}G(’ &hau:rahha e nt
.‘ = ) Thecverw
- . § i€ = d e | - o‘/\ 4 s
L«g C>C o L%« W3 N by deFHnhen these
B a @@ o Putlyslim # mre scostly weps
3 3 o \‘)
that ave  bijuehive

Aad thoe diffeamer PhisemS
. ]
’:Dng’ Let G be o Lue e Theuy, a vecter tield V

\S i{’?{- ehie Hg‘h'\"—\nvo\\r‘\c\v\\“ & it s« ';f‘\es

/) (gl Yoy o @AV =Y ferlae
M/&'\* Thie C‘&‘m..“‘t& Qa P“’\"_%\"W(\VCK\N\ ()

e

= in ('co"“\(“u‘\'es we Cam W’V"l“i

ce mpeieaty
efV nthe - V (‘/’(")) = ) ("
M\b\’i\ﬂcdrhcc(\ C-fa_ (i“'<"‘ h7 (Op—erykﬂh
2'* : ¢ 2
le¥4 ""‘vh\p\\(d‘lc—v IV iatle v\e\‘g‘wl’:cur‘qw«’, T e

w"\«zv( N
QX (A) s a chc\o\f\"ﬂ ot Cl’l-‘\u%(. cf

\) = ek
9x™ g\,c’ra{\wc«"‘(‘s (C"\'Ve>?cu<ji‘u6 Yo L_%
- l@-‘-;“" D\V\‘\ ‘(‘;f")l\"d" i"‘Vt\‘f'\C\"l*’ \I<C“C —"1 \ol& aAve

CQ v P\{*{\7 ({{(-!.('““ M((K b, Q *L\\,\ )\v\ VQC—"OE- c\"‘ |(L<M.‘\+7
\:S;v‘-’b— (L \ (c+ a¥ Sy o+ther (u,m‘})
‘ = 'ﬁ‘

0\‘"6\ "L\e7 are SWCQT{’\ (L\S 3\’\ s JMOC*L‘!§
- thus ‘H\e; Fovrm '|0‘/\\7 n - c\\v‘—sqvu sre. “1\ ch\n‘ §9C\(€.

| ) o \eth-iav
\SC‘»»\M’PL‘\C Yo TQG \“(\ dend (( q= c%((«) :\d“\“‘ 'é\i““\

~ Sine "F'C\ eqh/ "H:ec\«—\u. ‘9\4\5\,’“ Cb it Can be
shewn gy wl= 16V, G0 whece [V
we g2t L)« WY = [ ) ] = VWY e W v Well(e)

[\l \N] & %(6) quvu‘ “l’\\/)
\nv—\v‘h\—\'ﬁ| LV W.}

JORATLAVAY

And Sve Bee Mt alse

%(G) —FU’\‘W > A L\Q L}\\ BQ\DV‘(\ w\‘\'\’\ ‘“"2 (e



Space %(Q) at all “‘-H“l*""‘\""‘v‘m'\‘ vetor fields cn i
wth e Cemmuvtator Fve s lﬂ] the Lie b‘r.:‘di'(*
of twe vector Reldds [y wlfs V(ws) W (vF)

- tv use he \e;f‘;-'mwsv waal veh -r'\:\‘e\c\,s was oor cheice
we ceuled Use also ;r\%)“*-iwv. V(C"‘ci“-{:“l‘e\c('i bt ”l[\'f] e e

‘:33-"1?"*'\‘ O“'\C{e\rev\"“ T leier—uw‘V-‘F‘R'cfS

- s‘oe—.e'ﬁhes , Yoy Cav Q\nd Hie dePnition O‘F He Lic q\%ebra LG
A3 tngent space to fe correspondivg wanifuld o te identity €
{'L\«-\' .l\‘) TQG 7 l’)\l“L l+ 75 hcce.‘lsci? +?.‘ AC%\AQ_ & CG*V\Mu'i‘c\‘(“or
= w\c\\,_e ‘;* a L\‘e cx\cga\orc\ av\cx +Lm+ canlbe M céev\em‘ cloned
oaly tarough left —hvariaat vedhor flelds qecented From
the elements of TQG “s
[chW&} = [V‘WSQ

where Viaud W are lefb-tnvariadt V‘(l ‘b‘“‘ﬁ\{‘(A Trow ve a~d Ve

Lie a) %e\o’m\ (LA) as aw alb shmet mahemaeal st ctvre

Dt A \"Cq‘ Lie a‘oge‘aw\ £ of dimeuston W is A V\"ol\'*—ehs\\o»w\‘ Y‘ea\\ :
o . X 0\(‘(1\4‘(‘0 '\‘\\ +o ‘“n( 5'*1..“(«:1‘ J
vector Space Vil s \oiwcwy erem‘hon ( B SR

Qa“eol (’L\{ cgmwu’\‘t\‘('cr ["",\Dl Lo e all qlbeﬁe
9“"*{;@7‘\"“} A) [c;.‘:}}é 2 tor Q“ o\‘be‘ae (ciogvha\‘ o c"“ .
'l) [O(c\-({':'b ’.C‘S: o(\:o\‘d:\ *ﬁtb‘CFS ("\“2‘**:*7\ a\‘b:’\(‘&%
: aw
3Y Lo} =-Teie]  Cashigmmeber) )y el
4) (a,Tbc) + [ b, lea){+ e Tapl] =0
( dacolel ;A,whh)

- cows‘«cxueqc_g cf 'l) | 3) NES (a“/L\:M-(YC'} . (’)(a.‘f’l*k‘[q,c‘k (‘L;,l‘v‘u\r;’b)

= asinilar WC\7 p bhe Can «1&41\—»& Ct‘v-\&o\f—* LAs o LAs Fer any Field M
M>‘~ A) ve cfoc Spnce of wnatices wiew, with Hie ceistiolaies CA,B]*-NB'-BA

2) vector spae of linear cperatoi
) vecter 5 perstors Lab]6 = a(bf) - b(aF)

v sowe Hilbedt AL with



AM@:: : EVQV ‘F‘\'.'\'k'dl‘w@mskiea-\\ abshmct Lie Q\SZ‘O\N\ @)

over the Reld K 6F chavackervhic zero s ’l‘scwov'P\ﬂ(‘c,
-‘-c so—e L‘\Q o\\ 5ebrc‘ ‘9{': "Ho\""Yi\(_e.S ovey "LQ 'F\\E\d\ K 2

‘!\L‘v’)i Ffor *\\4;4{'"0‘“‘”“"5?0‘”‘\ Lie algelovas i euevsh + werk
with metnee s and their Qe algebvas (as %Q(,,,,m) to
e Lie oyve v GL(V:,YE\ ‘d\+cr>

S fyvveture Cou stauts

—

let je, 30, be abasis of £, then [e; &5} ~uitbe

asi \ wate
oltear cobinaBon o Ahese lbaste vedors avd we wwn

N
Y_C" '23'\ a 2090 G

=4
are  struchuee coustonts o ke Lie 6\\3“3\:"”0\ £
with V‘E*’)(ltc" o the basis e

W \mz e C’"(J

CA{‘DCV\A ov\"HfQ bosi> O\nJ ""‘16/ Mug“;cr\.— a a'\"EHSOY‘

-— {‘LWS, C‘k'\‘)-
of the thivd order whea e beasis s C(—ncmscd

s evCr7 COu\v-\o"?d‘eY‘ tm\bfs i % Conin \0( ex«o\rtSS(J

U‘?{“% chpcweh““} c'E e VCG{"OFS O\jb ‘\"'“H"e basis

amA d*mc*v'vﬁ Cov‘s‘fz.c\—s 5 ”
g k - 2 R
bk bheve o= A€ db=2o be
o S P REE B, Wher ST e andlbiE R G
e, £
1%

~ feom 3) and 4) ™ e deluition of e Lie algebvs

we <3,€J\’ )

” k =, b s S S 6
e .:._CJ{ 0\‘»\6‘ C(,a{ L’YS-\_(“C'Y‘C Pg‘\‘c.rPCcTs O

- (‘F L;e_ Oﬁ\g)e\ofc-. (\5 asscoi\q(-goq w;‘H—\ e L?Q SMUP
then the stro chire ccws‘\%vﬁﬁ o¥ LA ave also
Cowai Aerz,.:) AS {’L( s“\Yv CI'\’U re COWS+?'\‘-\L5 of Hne Lﬁe 5’mvP



