@7} INTERNATIONAL ATOMIC ENERGY AGENCY
UNITED NATIONS EDUQATIONAL, SCIENTIFIO AND CULTURAL ORGANIZATION

INTERNATIONAL OCENTRE FOR THEORETICAL PHYSICS

34100 TRIESTE (ITALY) - P.0.B. 886 - MIRAMARE - STRADA COBTIERA i1 - TELEPHONES; 294281/%8/4/5/6
CABLE CENTRATOM - TELEX 460893 -1

SME/161 - 28

COLLEGE ON
REPRESENTATION THEORY OF LIE GROUPS
(4 November - 6 December 19853)

SYMPLECTIC ACTIONS OF LIE GROUPS AND GEOMETRIC QUANTIZATION.

J. RAWNSLEY

Mathematics Institute
University of Warwick
Coventry CV4 7AL
U.K.

These are preliminary lecture notes, intended only for distributien to
participants,



1

LA

_ . - -tog‘;,\_la_.wlnw
Guoakos Quambinaann ia am afngt ‘
. 1 . 1 Q b Medasaics,

4 o Besbseies.  vom Hrva vH] ,w'ﬂw
oot o oodivng & repprnectakion of b qrongof canriceet

*\ﬁimaq-.-wwfuvuh \W wwthwa- ?ﬂ—-fd"‘ § Hllsesrl wp e
r fimdieinad represctistions ol ressre

1 4y amd otas hawve baewn divelopd o aranment @
zr;aw‘%“l’“’”‘“ drak et lan ks
Mo Hosse (adiusis § ndand To dencree oo hargy i
rratid ey Kk sk e s spissteins S0
representstion thamy.  The Brek Waik Thaoeun on duscr
oy Prfoier N oo, ad Yoo Keritler sl of rils
Losorded oy Pafesser Ragluondliasr amm =7 l’f’d‘ e
v bl as a_ﬂ,(-:,;{.'ﬂ,\ﬁ@! Wﬁwja./ﬁmto

tatuon :
W“ZMWM B pictuve J can gia §f b
. rak miorplele, 0§ e akded o leolapaply <k
he 2nd e 3 landd b consilled for frtins ditaids. 3

1.2
the topcs of s Co‘u‘-?& JBWWMWN&. o study
&M&Ldﬁn&n MWSMMW
Guih's lectires . Thaw 8 shaatt doscadoe oo geasnl guaml-
ha Haz Ll\-btrﬂw"rj»iluﬂ discrdse svmn of reslls dlolinned
%MMMMMM Bored- Weid thamimn amd Kordlow

There 0 wmo ’WWWMWW

«.zlé»—cmm'wm, buk 44}:4 frann Yaose o 'Pre@zmwGu.ﬂ-'-s (as t

WMngmsww.wmm
WMW&W&&&&MMMM



11

U e - A.zzouw.ﬁ.

copvdainmatsy x
() vemsxm ca.n oo Ftatid gttt waygs . P
) = -—- z- L\J‘j M‘A ud

dnnd. wm—auaﬂwullb Apradana  Ara WPy 93 (uw)w mnsu.ﬁw(u

VMQW&WM 2w forua W he

willend 3es, &%wuw a velumnt
M= G_LQ

m M elled Mg LJJW‘M&QMMML A s MW”‘?{

MWMMMW&P T — T*M

X —> wa o Xt — Xw‘J

W o wEmaarPlura e ﬂ«nt«»naMd,to c-‘ﬁ-ud—w.l‘ racla .
Mumuwdmmwawwwfutwq

hmxlaw W e ke - P-d‘vwwjrw w&cr)wuw&-ﬂj

ok w0 fa M
Erarplel. The basic exanmpl R™™ wikl comvdlirales
dwrdlad wite Ador ?rv'wrﬂ CPrs P f",..., 4 ) and

22

b Aaie case
M= dPl*"'AAPnhd'f_lA-
o uab Alng klhuaau.vo-lmc in pladan Bprce.

Bocamgt 2. Anetiney WMML:@AL&MA
bamdde Me T*C og.a. w.ffﬁm.b.dnspmc. 2 Aaslo

T:M—C e te Wm-exﬁaw and
be comimalie om some chavt U W C . Definne

i
x“qr_.&.u\axm.t

BT "(u.)
tn K'UA), am opem 2k w M. K #
WA*MPM x = wpl, b Caen bz oepoindad
i
f= L p)de,

wnd as f verles Hais definss dmooth fumctnns o an T(U)
K i cany & chacle that

' o =~ 2.:&4'?:

Wa l-foret an M wdapondlont of B corrdunates dmtn an C
and

")

adg

Cons Aok

xy.,

:r.-Ir

= AS =r 2'.: dP,'_Adij'
2 Ktn a Wluwatum 0 L called the camauical I—#VW\-
ad W Hae comowacaal Q~J—rruau\-{:bq, ,_W eundie T*C

§(X) = plw,X) , ¥ XcT,

3&/@-\4, aly rre mhwmﬁ.\‘t e " Pl“z“.f""‘“‘-
lookend justk Ba sawme ‘w4 specid comdiaatn sl wo B



lparic exavaple @M. Thie Lt wxga.ut for dllsxdfvatpo‘fw

WM{'«(A&:
(M, w) Anas a %\,M o
&Pll"']Pﬂl ‘L‘)""i“} { te ba called
' 12495»‘\‘1?:.

a ' ' Lodeal . We
ammmwmm-(..,ﬂ 2 “21?
W'Www&mmwswdm o

pa-w\k'cg amwmmmw'{a“

Darlooue_corrdeinatis) ik

w =

‘T—Umm‘\omﬂoﬁwtdl

rnda  wthh A weckay M Xg o M wndiy tha Lpawadrplusiag
Clé T™M aand THM w \réj Wy
L, w = d4f.

X
F

Ay
& .
e Hramikon iom fumclemn £ n Daelorin  carrdirmmakis
B S Y Y} i
X = TR d T N

%M/{,\MMM‘\M },aec"’cmm#waw

T, gl = Xgtp = 804 = iy @ ) = XX

clled Bra Poosson bmdael of f omd ¢ Jo desrty agrtas bl
by dtewdsd Powsm vadul on plhase Spe R i a Darbom

FA

fx;u = d( i)(fu) + i)g dw
- day
so Llal

o = (<xfm)(x5,xh)
- K CwtXy, X)) = (DX, X1, X0 ~ sl K, D% %, 1)
= 1§, tagdd + Dxg, X X = Oxg, X Jey)
R TN EE PR SN S IR T NN R PR AWV N F S EO
= {$,0q. 60+ 0g, fn #1) + [w, T5g0

MQ&JL@M%.“¢.IMI S :

‘Tm—;l"‘i'__.""""‘__.g The Prlaam lovacal gucteas CoM) et o lia

eyl
& - pavanmstay ‘3""“"4 A..Jd.u\..,.-,m...._, .g,Hc.,gma;

d:'ar “H’ F:.d;.;- fbftl'



z.5

gwmwnwﬂ;’ﬂ—nﬁ
X, = ﬁhwn
WAM‘MNMM%MMM
az“_‘m;m_,g_% N&Mw-w'mmw
yﬂmmm‘uhiM\¢&MMMMa Laravtan ov  @rbinanry
Wwﬁsmﬁ%w—wawﬁm
‘xbwwmwﬁhwdt&h&zﬁmf—wﬁd

\:3.74.

%M%wm,'fwtwa“gmm

M KH T..Mw.iu-\j 7, Mean
xig) = I (x)
mﬁ?-'-of\:ﬂﬁ Hc-uuv;-kb'h-"—‘- W'% D avlerusn corrfunatas
Py = Ji-ﬁf‘t = —)('-|(Fi.) - {PCJH} = "'3—5 '
N A R MORIE VLR ¥

o P,..vuﬁ.l\/\ A C-“CM) asndl  wre MN ‘Ft- = fod't g
L= XN - EPLLS

B oxanepls. M= R" , = de.dg +dpady +dpy.dgd . ¥
H =1.‘L_~(v\‘+?\.”+ )+ Viggt)  Hew B _n.r/.«.-.tw 4
nstion  ane
‘l'i = P/, ) $ = "%.
or .
A z" = ~—3__;L‘

Trse vpploctic vmandfplls ad ths Porision  brnchirk
WQM—*’“““?‘#W% .
Hoadonics avd allrn  ctigish, dortacticd atiin
u@%%%&hm,mih%
MM#&&%M.

fE ¢ baa x_,-ﬂ‘,, orp bioinn #M.e-:.. T _
wwwyz&w@_,

¥ = .
Thioaﬂvuhdbh#QSuMM Wﬂw&TDMwM
QM’V‘G‘““JWW’?WM

(4, 3)e0 =
§ fonitins.  H o
B odenifon: K alh sl

ff'f,scf}

x Z‘lé/,?e-*“’ e (ﬁ/ﬁuao.
Tlaco
Ah‘an iy =0

oY

4@ w) =0,
T%W“W&‘“;”wmam-@ux
?mduuc_hﬁﬁa,ww op gl Firan rpeiaans 4 s
M @ b oa Semd e, Tha P C
%&MI—WMMMMJ_{:PM
Miw” X hag the Jovud X;(;-u.i,(a. v o
e et atl X Gedly Heeldbon Ly o esed;

M@:{x:a%wzd.

1.6

o permnter gy o pegedonorplion



We lawe a wlespa- chrf.l-l-m° -fv-ub!kgi_&s X{_

whin § glotsally dajimed and
- UK fo seadk]

Hoamn
Tm H-g,w\r’DHum M—J
oo /., ¥ sl |~ fonmn /Exack |~ forumo

H'(m, R)

tta el o Rhsan arhM‘(O}/a, caum-fsf M,
Trugpose )('YG.H-&‘M° MZM%M*\NL&,M

X @ywxz) — ¢yl IX.2])
= @Ew )(x,2) + Z{ywkx)
- (;:yw)(x‘,z) + Z(w(y %)

Ne

|

=

E e T d (¥, X)),
Thin LAYT € o oend lonca w2 e Fanaria
lEMB—

0~ Hoin s Houwd —2 H'(M;R)—O
g Own WP o W ag_ b W 1{_ H‘(H'JR) o Y\J"'-\A

b PN .

E"‘ij}

24

whaodd, @l W

Ex+, xJ] - x,‘w

or Maak A ey § CUM) = e Whcds  ars gt G
& Jumion § Ana crmesperdion HoniMindien wode [uld X,
o & hovaemory Wnn o his olgibras . By tdilfien &
s Mt‘nwmu.gﬁw;m
Xy <o “‘V"“’"‘*“ﬂg g=0. K M U crueed § et
tnann be comotant | 4 e gl R oo a udsrpaca
d ST cmnliting of e ootk fondina wa hewe

(e, dd = X 14) =0 ,  ce®&
e R o s e cnfie of CU(M). Wa

Fo CClmy,

MLM

Tt 4. C'(M)bamw%ﬁgfmm
adg e £ Hooidluion mecker fralldy

O Ret, CYM) "‘"1"'-’ Hewn — O,



.1

Vo qrmees o wpeplaemaorpliens

wt (M,) baa Wh-ci'ﬁ-*- wedoniold (e aprint
}m;m i o deak M L mm.l‘m) amd G a e orrw-\'!

aft;- amd fo cada ZTeq —t st o[- partasakic Foe
c“a{.&.&*gctwu P ey

U"ILK-J = 2wptl-x xe M.

pmvm&ﬁghmmeMmhw

b Sasantaendl s q'ul o
g’x’ A_ W't}‘& .
Lyrde 4 wedare piddda o tA st aaane

4 33 dunnteg Hha e

]

G g— KLM) qan 1)~ &

A a a.ﬂj)—\nnl—& )
v (I, )6m= S G4 — 754

> NVUR SN
,1&‘ TW_CS“IJ d‘%/ Sﬂdp--‘-7-&

( {'("’“P‘éf"“f td x) ff.(wft},'w-s? x.)

Bh’JL’

- 2 F (anptdanp-syanp-t]: a)
959t‘{,’,

- 9::( £ ( anp-s(Adanptity)) . x)
$ s

= f;l, M""(’.‘;(?},‘_ f’

= [193.f
73,‘1‘-

32

Naw amporse. & ke ba Wmmw(ﬂwwmﬂj)
3"<—»3=u3 Vae.G-.
Sacde K ofan WM-I-’-'-Mua.- WA plgedens frmaa i Bica
comidariims. o popieal prebictione § o thamy e e be
inlleprodsal o dlserraRions i Ban  olsstrsin ave weed, wlafed
Wo g Gt G mmasdt ack wplckicadly aoncr we o
wrde the dnaics iy e Posson lradal ol s

sl ek ypenplacically o feair ropeckiie pliare spacas,
We Hawe uve imRavestad m;t‘a.r'.,jkg] ek oy
MMQWMWG{‘_&

%GMWMM,Ua o (M,00) , e Bt dafanitirsomd
gontos T, 36, wilh ba (oeadly Hacndbrisn | 20w
bomris o Mlowadiua oep bisma

&'foj_—’EM‘.

Ko naticad & arle | Bre dmage achually e Los i e
Mmoo ey palis . Tha reasom oo (s mprrtint Co thna
followiag: G o Homilbowion H gomimtis o fow 6 amd
5;:5““2'56‘“ tuma  wovlakan of £, Han we 2ad e
acdoen 2 that

Lfe = ig, MY
TE

v tat f owdld ke o wmtaad of te Con: §of Ve

M‘-W&H‘ S vatumwbtﬁqha



13
a{;f— M\meowéogww
o H VaeG-
w%wiwww §- X
M}Su}ﬂhawm%mm
Tlotwa o~ve hars ammpla candiFms  wictha  wrdhd

;oaegrz ot bore  Humaa = Hawn®  ubaea H(MR)=O0. Thase,

qu% M o ljawﬁﬂwwﬁ-z
lhmidniann vedms patd G Homidlmiam . Adksmatarely
we.uu.mu.ﬂ.ﬂm.a‘uiw [ o' , Hwl | o bon Ao
AQ_A«MM3[ log,93= 9] o T owdd ke Hewlddnason
Jor aatia 3. it laee

Hong
ran

Tlre

2 tlras
(a) H'(M,R)=0

Jy¥

(v Lo, qd =9 G H'(e;R)=0)

34,

& o~ a Ww 4»«.«-«-«*4-& M, w) o almnt Hamadbna,
§ aade T e a Hevailboidon veder fulll. Thon e corts
wts'uMMmuuu*smo;a&h o
WN*“MJ‘*MWM U g .
foniion . G it o alunort  Hrwidtanion acton
m(M'Q)MMMﬂ“‘MPM

0 — R~ €M) -1l — O
te
31
¢ e o howeeeplion of i algalems. Sace o
D prike disnoioak amd | a sdedbior we cam aliveys
pord o Lner anop wiblh  fed 2 i F oeme
wn do ¥ withh A o howiowacrplaineg 4@'-'-4%“
A, aopl =

tlhare
A 10} —» ™)

A{Li.»vl)

Az we.smlkama, Aot e bave a Howidbaisan actoon
TG o (M. Auillh wat e umipe dace e can add
comttand kol cha GEx3)) = T, So we Lawe
m},b«\wml fpw-fagd mcrﬂu’fac}/w{ Moy Haaolbn iy
mm% We alh (M,0,d) a Homudboniaan G-rpasse
; A @ o honomorpusown b fra=d. o Kla ek
W%A.

ixanpnptes 1 Tha  base smanpla &

Ms&"“ ‘-q.ﬂ.ﬂd\ s = Z&P;i\dzt



Ry

WWLBWWW

in

5 d 9] ~63 e R
3(':1,) E(n (Pf-‘ ?
B O AU WS Wy
¥, 3 2! %
W ¢ “wo= ]|4£'+...+§_"¢£"‘ _gnﬂ &Pl—”' ——S_“_d.f“
T
= d(?‘g_'+---+-§uf’“~—3hﬁpi—--~—3MP.,.).

Tl we o 2apbeitiy Hnia ackion o lrally Hemidbomdam . Weslall
i bra ik sekion foal i fack Mucs astidn o wet Hewidloson.

2. Gonn it agaiam (R s Tdpendy ), bul will Al growp Splias ®)

7" [i-if:

tan g e Splw R Y 9 Tg=7. SpCru, R} ake by (;).Ta;[;).

Tha Gz aJ?tﬂ':m plin, R) sl of 2 lonaar i
T+ T3 =0,

ard g == (:) y. P

Fy - 4 - x == —"3 "3 = <—3x7caxJ
5. E‘, 2ap-t3 !Z( )3,

o T (Rpe8y) B — (Cp-tAg)' L,
iz (AP+ ")taﬁ' 4 £ 34‘

Tao = —F (AreBpldyi - (Cp -%Ag)dp,

Taaws 3(3)(»7,1 =

Ld (%Cp 2Ry — % By)

L ACRR)TE() - = A(-f oeTEx)

- -1 . .
3 u S WMM
We Bue 2 Hep aabion & glunost

Hamailbon tan . e fook

{a@®),am)} =

:f(lh,)) = (- 31:.)':31 (-3 "’"x.;r-? x)

- bxj'q'!x..
Bt
al3,91) = -1 T@9-73)x
nd
tzﬂ'.??x = et]'iw:)m - - ex_b,ztgﬁ'x
~ ~"x TyTTITx
- —txJpla
° fay, aw)j = acfy.qgl)

A ke M adtion o Haamadtaaiaa .

A specal cose

o

& n=3 , St- !.L'l ol) Ll‘[
Q L

G o

MM@M‘H« Q'WQAR"M

A(’!l) = "“P

Lig = ¢o-2'r

o
|
o

]

3.6

Yo MM% WW v g g‘w_
-‘.‘JAJ-'QB 8” 'g,_,.%a oly tiinad La M‘P(AA—\A-\S C, loa by, L.

[ 29 A(F;;? = t"‘ '—'L‘ P; > 2(33) = at P‘ - &l P|' M

Lotp=gie, 2% ~2'tsd= £'po~ £'F, annb



33

3 M= TC , w=46. bt G b2 oy W%h{}um"p‘mw
#C.W o am  amdarctd aclien MU
3p = B 9% , pe TC.

RN ’W(s-p)*g- g wB), -

(j’*s)p = Qg.p'J& IF Ty

= fg'J:ﬂijf

= . T,
Tl

J*9=9
-.IJU\.A’L ro

3*&3 = W,

otk Bt wdianzd actin m THC of dwg g of weine
o{w%mMCuqu&. U 3e 9
and § e e wﬂmw%m&mwmc,?wm
T, e W3 =3 el e hawe

f.i,u= cffw = ,f?@—d('etf)).
Bk & o vwuviaul oo ,ff@:om.ﬂ sl

1. w = &(—-68(T)).

3\' . . v
action w ahwnat Hasmdhonida ot Hembru i
ALY = = 8(7F)

Tiwn La
frncKnn
oy

ARI(p) = —pume 3 = = pE )




4.1
h.  Phawot Homadtomoun nd tinndtonisn G- apaes. m Prfoirer Guill's (etiives. [ForTinayg

¢ Qondboniinm & - 1 paste (§c)(3,v,t) = -cll3,9], %)+ <(13,57.9) - clly,57.3)
= ~1all3 1), a(9)} + Talll3,41,51)

u (M.“\J} o  a~n

o R o (M) o baans — O +1a (o1, 2} — a(103.8].49)
%.‘r —§ally,s)), alB)] + allly,51,33)
R S P a:o—> COO0M) anAn ~ —{ia3iam,a)} + fla (1), 450}, a0}
oo = T e Har faihure of ot ba a brrntranerplisirus - flaiy),ale)l a(3))
o e algpins & measared Ly + al {13.91.8) - 11%,50.93+ L1y,5.3])
c(3,m) = ta@, aopl — a(l3,93). = 0O

Fowes ] b @ hewsrorplinm Uning Men Tasslsl doibise v CO(M) amd o T
j k) = Lo, dwm] — e ([3.9]) C ba coegede Wt  dars m HE(g ,R)= /R L
=0 W%Mﬁkmﬁa.mmmic]m
o <yl & a comrtink foniKion | and naines dafmeo boste by (M0, ) and & w wlinrieally was et d
ag,m_,wn,;!.'wmc:qnﬂ—wl?\. e e anbin thre oot MMW“MM
WQ‘L—MMWMWWW%S 2 Wewaowaovpbonan 'Aio\)-)C'(M)wMjﬂMa.Mm
s R Caoreing amotlar Amap & 03— CT(M) e Joibonian  Ahen  Hliag 472 quies <=0 2o
difarence b = o asbofer =0 L3]S cars el Smw,e) =0t K iR). Tha cmene & alho Grue,
v ewiks 3 and bavcr b Goa - cothadden.
e faikure of = o' A be a lumngnovp g | Hhtnn
c'(R) = $ai(3y, a'ty)y - c\'([%,*y])

9 o G e d cMw,g) o ) we ke = Bh v s
mevthadan b, Lhin Mt
Lalz,amll — a(t3yd) = Gul(3.y) = - LlI3.93)
fa3)+ b(3), aly)+biy)§ — all3md) — b3, 91) e L A3 = Al =0T, A © comrtamt  lanplato
— {aGl, el -a(Tod) — bE37yI) oA=d b, il
- c39)+Eb)(3.v) facy, Ay} = TaQl, agf = a([3.93) - b3,43)
o c’''= C+dbk = AtlY.yd]},

M&uhm%mm«www 3¢ Gt ki ie Hroaddiboasoa. We ot Yewyg proved

}



PR

?} A, W) e e A hmnntist W"b— :puu‘-ﬂ.
4 IR VUonnivs bat “X*"My‘ W\%

L M,m,co)e Hi g
(M, W, A) o

=2, ‘
RS WIS PS - PN NS0 BN [ Bt
- \pkL"s,VJ;\)

atls,vd) —atlimy)

1}

Suls,v)

ALl gl — Lave, N

( ; ‘ {
= AlLd.qdr mouetate i, dlyl telgf]

ALl 1 om vatil, &)

=0.

L_',e,wﬂrwb(‘] M & \—MJ(

v o x  i- HJ'LA@"M
Y.} s e,

T

L&MUQV\IuM a \.b/bv-ﬁ-q BTy VRS R

Wk
e v, L g Sumaadlon R4 (im-..r [~ 'Cf Lo e PR
. A v i bt PR i A S id
DV - VI V-1 vaq!mv_. :&i @ woowv I “
‘-q‘.a_ HlL‘{}"K). r\./uu../,:
LB Aohasnn

Loz 4 . ﬁ, kM,u\!,r\\ LY HW\A_-\,;/WV\M’J\ & -

LM,.‘\J'r‘\flo\l

PR
Gt aw (MW) et P emes.

,,waw PR VNPV
Tnzarrion & % ~ﬂ;‘“’ S HR R 2D Ahas Gy
ahsmrn s e - apuea MM D TN <
FRUVOC R P v PP 7N G N M"t

(M;od, )) a Howvolbonuaan G'M'

Tlhio applasa s WW \ 26 w
T pla (c'a‘UA.P. Wikodabeod Laan s,

Wikak o e dome | #oo shesbkimn oM w, )
ol L oo uo.xa,awu . g ‘j RN o
3 g ey 31 Moie  ane e .
ﬂ-cl«;‘u% At wa Saeha o ,,ci — \% e

R — M) — Heaan
b nbaop ey I Sy
o Hewn by K.
ol e B i o camtrnd ?f L(ot) 4 condaianed
M«q‘ﬁ P Ldin st 0L Aot oo absedadin |, ok
%dajucf'.x%u.iﬂs?u/-o WaﬂMXMuWJ—/
rpressalilion of g

Than wk sppeit 1t btk o conbrnl s
n -t & Loa

C¥(M) (o dnn  anFEus lon

?-a.k.;_. Ma,wmﬁ\w&u,uwmw R : ‘ﬁ'—’l;"\.m

MJ—MWPW



Loé daa

T
9 .

ROy avd iwrds pide ouk the wosdyele
§=1d,9)e by« j(3r-kmpl]
i,':a‘?.-—qﬁ t.'(‘f)=
J'r:v__)g J‘(3,7)= 7

. AMWW

LA O, oA d

a— o] ———rOJ |
ofg(.b\fzuj-('ut Lg M cewal et nn.

% w clear fhare o A hameovp himan A.—ﬁ——,C-.,

(i(3),o)

A(§,1)=§
«M&‘g_ et ek k' = ko:]" , Argan vt branre
m,—-i-.aﬂ—»(i\

k T
o'j .

Pl

e

onnd  oboi o J-\.c\_ﬂkvu-u«

0 — R——‘ac."cr-a)-—’—»HuM——a-o

A ™ ;"'

4 = 1G,e Covsgy - X« £}

cE, 3 . Fax, ai,3) = 4.

¥ é “Mw\g-wwﬁdwmm%m%

rave @ o ngf=@—+6 W e W

f'i.o J’ﬁ-ua; 93 w:—f f
(M, ,Ad)

‘W(km‘ U;a whlh  Henidbon dan A Thwa
a & Huvdbrnion & -pasce.
Tha profelonn withh Haio cavtructonn o Haak
G dagenda nn (M, w) . What we weed e am  enlawsion
Wi W wirivmerval  aad  ae Ual  swdn 4 bhacrnmplanaa
A WA ot # muM%qMW
maioﬁ——LaJ
o s S e T
a hicar sneap a.-e7—>§ vy - N J’-mnd.
J{ary), aey)) — x(£3.93)) = (3.7 -13,2]-0
2 Ea(h,m»,)]—-q([i,-,l)= i(c(3.%))
for e al&:m«x:...;j bdnsar fornn  9xd] —+ . Joat ot lfove



4%

cm¢z-m{wgwﬂmwmw
Mr{,@-&ma\hﬂw& MWW&M
mgf et bramahraiosm LHemme dhawrr =0 aand
;W%m%mﬂf&&wnaw
ot s uxmmbubmwnﬂotmmmma.
wranelony dans «(F) = Lel e Hig,®). Y ture  2iarine
g Mhhw‘;MMuxwagm
i A
' 3

-

\”3
cnd bamiedn MM,MLC‘;.%&,A q;ﬁ)w%
Mm&vmm&.w Aass . Ll ?m»-c.:&poa\fmp }nrhm
@V\M M#wﬁmm MJU'(‘ta H"‘Lﬂ;%].’#bb
MMAvaA

"‘-H\g,"l.)u A\vju.tmavm—\

'[ réann 4 a‘]u—-—wau.roJ

l —

MMM%%MWM%%U“&
WJMWMQW Hk{],ﬂ)
e ey P A z:}'j"Jﬂa'uNM u.-':Z‘rvM«L& P
WMWW&*’;—T"——EE Dy &L‘FMAQM

¥

L(t.9), (3, »') ]G: (cty,. 22, f;,y’]).

The woeyele coodlilbiinn  firr G teg JM,-MW £, 1

’]é. e, B .}..(7}-'-‘ (o, n) e
[.J\Lﬂ'),.uy'}]" - -wLU'ly,?’J') = Lbkyf';'/, s )

Mnr o Yuldh 2efiwnniorne wurt, nied & fd cotyclas .

St Hog “W“Mw“t“‘“ﬂj“a?

e baoae

Ll

HYg o1} = d¥a, R)QX,
0 4 X, = H‘(-ﬂjﬂ)* Alrgan,

MK R) e bave Bha Wembly wmap L oand tile than
WP”“""‘""&* ?‘:Lc-‘lg «; A Ht(ﬂ;eﬂim Ht(q;u‘g* wlrang

Leid O o vare fu

H‘{ﬂj‘,lﬂj an~dl = g Al loasis. 9‘,

ok, chesrne i’czT'C.ruadzM cp e Loid  Brenn

c o) = i3,
doprsn A bavgde va 4 Al vBAuas ma R, @
dasy L] comeeprmds will. Lce bd HiI(9R). We wix
£ e @_&__L:*w:i chagy, Tia wmpfmdmnj FPS « PPO P
w allad  Hra  wmiverga¥  seKeas Lo

ﬁoujlt’llea g,

ﬂﬂ

e, ﬁ.——-d;'-);l_

gémuﬂwﬁ—w@dwmk;&

%m 66 S Basn jo M b M"MW
fo s (;‘; — & s fhi"""" ja . y nowd  we Gl R,
hanott  Hamihlonian G pace (M W] Bt ot b

G act by

Tlacinn (_['1’;‘;)

i.

w3

A

= f.‘s)'l ?G G, |, x ™.

A, M %M«LGW (';: 'T}w



Iy p aanan

fe;], w; e Pre

Soad oern fe HUCGLRY HY oy, R)Y we abave o8

ecqpunndl M, w,9) Hlktg',R) on M baswo
..,('M,uo,g} = }_t_ Kk, C<il -

Chcone o fhmoey Amadp &0 9~ Co(M)  anmdl pk

<)
j =
vn s MMA:TQM, w Heawr o
cor tda

= [ a(3), aiyf - all3, v3)

o o Heat u..(M,m,Sj, Tzn [P § )Ei&‘-'c,i d

C = 2 ki, + b,
- w avy  Hal AMana O‘LOQG\H uruﬂ-\bruluf

[ (e,3y, (ﬁ,v})lc =

~

Nm»ﬂ

(3,97, [3.9)).

A 3) = a3y o+ 2k alcid) -~ b 3).
Tlraan
Leatee, 3V, c\(p,q)} = {aid), le)j

= (3t QL[S,v]J)_

(‘Wb

Ou Hha othar lnaned !
Alledr, (5,11) = Ay, [3,93))
= allind)+ & k€ (3 XEeid) ~ L(13,43)
= a(lvl)+ JJ: W, ¢(39) i(lcid) ~ b(L34])
= al({ty]) +~ ? e ¢ 3.m) — Ll%9d)
= al(l3.9))+ c(3q).

u.lm-a. A L a WMW‘F"“W-MM Mtﬂw"-ﬂ .

nrian &, (StSTrnracd by H5RY) ks Hoal e
Lw\-o‘& HVAMM 1pacRA d# <7- J!rnv\ a  ahssed” af. v #NY
bl an 3 phsae q? (;.i U Hiia vehvn e G

At altiodinn f Hal, ass.

Lo o Aiaug (.a, trvvalations , e e csaans
1‘3 <= d ( ’;‘i'l" o +?J| i'“ = ?lﬂpl - -3’1“?"! ) ] _St &)l“

a(3) = ‘Sl 2-l"”+ 3-7—“"' gﬂ‘P‘----ﬁm P

a dasiee af recfhnna 4 J, am
c(3,9) = a3, @)}l —alli,y3)

= Z -3t

- 3T49.
Towe Mg calivsuinn 7?4@‘“%@%@&. G
raan by

[i5,5), 1'7,&)] = n‘o,*é’J”,).

ek e Hedenboy Al Ghra wnd @ s o - Lok



i Snion by R
T e td  addenrin  lo found oy calowdativg
HYR™R) . Suuce R & alaelion , L differetiad § =0,
oo Am HH@™,R) o the suwnt as bha %-wuliaos,
Winidn U tha aer @ ldinens Taiad prsnatine waps RERT
Tha durad of s & AR e o, = AR The eafGvown
J oo than ARVe R withh ta Cracbref
(A, 3\, (BT~ (@(av, 0).
T bocdbnan  for e actonn of Foblba 3 am RV
thon ddtaminzd Gy
ACpas,3) = 3+ <(3,9)
aa en b dhadazd LU dek  calewdatomn.

e -



