ok -chum oM ‘ —
lL)lFFEQtuTmL GEOMETRY  AnD T0P0L0¢Y||Y23

Pro.. Mavwto SPERg - Dx‘?&ﬂ/{wlﬂnh’vfo A Maknak o @ %& @«
VN ol /cwfagka - UCSC , Brsar
Le Chw | MULT LinvEAR
R V Af@ Bes l DUAL 'SPA—CES

m (V,K) be a  wveder Space (ot & 0[1/(0( K K=k oo €
J/hvou?({,‘m/u@ , The AMQ( ve (ror Séoqce V‘ iS bj‘ df%‘m‘ol\”o")
{ f . V-s K / 1L Z‘\nef«ny
° lineon qu/mﬂxolns
[+W*h°[®%y Y _'_ﬁ?b,y,mms (¢ V¥ one (afled ®thewm pe hohals ]

8 dne-n fovm;

G<Q(3/<L,VM) 1 - forns

(olectars
T mote Ay{?,lej £ & v ¥ sahs ey "L< K
K K i 4
U X, A~ NAS
&( ooV 4 PW ) = m’*{(’u) +ﬁ§(w)
g A /0 \l/ YyY—_ 4 \/\‘f ~/
v v AN A
Ik <
— /f/
opw»/kows e V opinakiohs 0 K

% V¥ is aOwally o ve dor Spate , pon d(%'hih% Inpean, (o bcnAons
M JIQ”QWM(} ]L\S%IOM'\‘;(SQ%M&O«‘OM S0 Ohekwﬂ-e ‘,Ewb its alhon on

-m\‘;

(O( Jc..g.)g. P = o/ji(v)ﬂL 3(\?)

// /O //DM@M& la ’<
/ v *
./l

m7{ VN

X
optrlions o V7

o

ool (—"\c()ét\n VCCJ‘QVG & O XComs
- -—-X’ Pq .

—

Vei



( Jonde Bimentional

v = < Co
#% fot @/WK\/ M s i o)
Then dim V= M € heiri ve 1 Vo
| i X TSohnOrPFz('c  Mom éahé‘hféfl/’)

ilf ‘C‘-C . e’h) be a ng;s on V‘ . (Ohﬁﬂ'd@r Phe &ﬁLua(

‘PQ[.
X f ' Kyone (ken ;
Q}a{ms ’{ £ 4 }{:x__.’h v de(}“"(d i one ke delfq
: ()
allenohue noifekon: * v ‘g , T#9
L ei(ey)= 6524 i) = g}a %U = 4 4, iz

ok o s% m,w -h(p& e.t)
kW@ . L * Gled | e dual bags of (e, .. e )

| s bewds ot
L reGl Mok i €5 ?momgﬁ Yo &ed\m fev* on a bokrs ¢ Ol v,
amd. N esxfer d b) I/L'%Q’\n«‘yj SneR .J[(‘V) -F(?p(( er )=

1
X Cov;. nlt oq[ Vv

= Agreon W lpih ofiot

preles e )% Corm pobent 03[ Vo=
o(} Mhe 615 (Ca\'npohenJrs /329% m?mgy de,l\h d) ‘e (‘1)) o/~5
O Mnme K ‘\'»0]5
" '—(/‘7 VL A ST 4‘.%2

g . A
J fz( {{QQ)Q_:__[ % hecake V“)

| —

TnBecd | T& N = %dt'g( ) MhJohhvz ohe )'mmo(J
= (

.}'.'yr('v): ?oz 75&) ond ) o P dher homd
b "
(7 H«az)e? Jw) = Z <) ¢ (e) - ? 7[(6/
=1 W=t
H

i)
)
:F\A/‘(/DWUMOR Y, ﬂ\( ‘6’2‘ /5' Qne Z(\OZN»% (\f?i(‘lbg(/) @7?[4:{ .
T)l 7 ﬁlie*‘:oq\, ( I~ }em-ﬁmﬂioha[)
: (
v » Y v eV J (Zﬁ<€t)(’b‘) = 0 aoooghg o = €J

V-2



vilds o= T potl(e) = 2R <A
N Vi
A

—

) PJ =0 W j:r--.’vz/ Whew cc [he Coindk(avh.n

4{ Nokce Vot Ve v? P baf MO’W—MOI’?('CQ//) (. e.

e flalhleshed éSomoyioh«sm i bass dﬂiﬂ\ﬂd?w{‘.

—D(A-{\n( \/.!{HE = C\/%)u = iD('d)aOdz QJ» %

/

Tn ()\\n,g,*l ng(hw?fn%\\o’bg D) vV & \/*X Cofho}’h’wxﬂi/

C e, tmdepurkntly of fre (holic 4}][ @ bekes ) 1 fha
Qte}')ows From S«/Vlm%j ?L»v vy v eV

u*t e v ok J\‘hed Wo,
T e b ] Ger
S 3* _
The e l% v — T e VY

i5 &M/ (M‘Q[L‘VQ J ‘V\no( ASL(W V){Y: n }’)&46( (}L S

v
M)QO’\'VQ s we| [M Vie by 071 Me -’)m/[i}‘f+ Ve K W’eo"@’n)/
e iF 5 om é.SmmovP)v‘sw, .

V-2



4. 19 Y, (2, Q—n) C.__,\ oh<tel o4 g
ca".) 2 Compalt noteh gn
X 4 ER = ()
@ & ot F ; 4//\ hokct
A s
0 .l baois 6% == B
0
-ZL = .
1 ¥
1[4 £ = (0,0 4 .0--0)
0 )
: A
i A \ CC}/HF)A L
We oty reolcze Qe dors hotekom
Qe Yo velers a’ | fa = () |
hc‘j\'C(

" AN a
()" = [ Cualfaee = () ™
m

@ 0m) = {4 L (20 = ala = ZaA.pg(_‘.

\~ S~ ~Y

C & ts of £ ™
Omponints o 1% | !
Wil vypebte fhe at Hl (h%;efq(ﬁ/
Buual foois (-0 ) | | o T
Ziz(\tiv.hm@ el 7'LC&(1) = Y’( \; é}‘(‘fs&m%.
90 Wihn b ?wmtn‘c ve (For fpace o B
s - / F a
£ fove o fisptace wre o/t R
e Work  exended by F I
’M{_\o —o = ~> ) F
F = TR @A A%,
o CUZVWCW‘IWV S FVQQM(D[) ¢
| Y,
{ = 7o defved o ’ 7 (A ) = /--:Q
AS a /1—{‘@\(% C work 1-lerim )

V-



3. I d(ﬁ'(r(vaﬁ‘ae o]f a J»uwdﬁb’n

W L uClR —e R, Le 5
fo fix (oleay

/(;P""‘M

M Ao € K )9[+£L6’L( | Then
J (et b) - fC) = d,C/ Ao+ O

e N [/J(M \90/

Itheaa. pfof

Nl
¥V Creim < /it
The  Loem omeﬂer
] \ . - wmw(
A Ao /f/L J———— O,][’ a
)0 —
(dl ne d ) LT ’:X(SH‘-/-CIWC\V’(
}‘ all he lﬂ ) o omnbive wofodiom: by |1? See

mlo
A hblked a 1L *'/@V‘M 5 And 35 Vt/pm}wﬁd ) m“
C@y\(f(’%(@ ) by o 4 % m _ V’OC\ALQ* CQ Now VY)Q_'Y{X)

‘ t
df /l = ( a—%’lL(JO)) ~ - - —BJC CD(D)) = v‘(zcdo)
0 { ajl,h ))\
o ( %59:;@:;,,4
Fod thek 6&’2@_«&‘9[ : g A)
L0V — W &megpﬁ(&s - e chcw
ﬁ(qw) {2 i +dcajj 16lw 5 o b0
'——_ K | el v
f{a’ (hef z@«c}’}%ﬁw@ a) sef% p\;cic;ﬁo«

Cxomnple : V= W= R™ , Ta 15 eprsaded by he Jacobom e,
VR~ ( Whith iS Qm M xM - m-fax f




@ﬁmmK L vi'@l)c)wcwﬁ ohSewekon will be i porfot

e Seqned [ wohang £°
M ordun fo }ty {d(hoj

, ¢ g
'&} A=A(H , Eerl L g ((m/,lm-l,m,,} o)

I ~(0) = A, € U
L Wmagpm
/

RO ey e ee)s e el ()

———

Seh
T ﬂ*(djﬂ[ ) (h) = d’:(o/”;

A5 ol¢
( = 3: 7EDLA- ’ﬂ”i ) i@( P(_"‘_di"‘HZ “/’ A =AE),
i oV ke & L (o) = 2
%'&") P ()= 14 (}'Xcd)

%‘m



4. Jl‘n‘k?a\l

M V= CZC’Q) ( C°‘Mpqél£7 Q,,L/,PQV).(Q( rea !

(an nfncke imensyonal L rscols OLA‘“ (o
Veder Space ) Dille o)

" recal: pERL A
[ MP‘F"‘{ x elR / f-(l}i_o} m\dog““]

Delensa s
; o ve fr— [t el
s 12 IR i
S s
Peimann amk 0/1,\(

1; ok ce Tret Lo imarmm e predicn  clacs st riquire @ imea Sz
The StommBnal g gras of panallleppeds bedng ‘a'w‘]

<= ot |
= MYz T} (bi-a))  Obueny nefion
T e i : ol (onvh b teows
ﬂ\lu JIQ 1S a &htﬂ (FM'“ a\c}\ni\l | PQQ'}\‘\/()
: 'A(SiDE: - W Fun Z)\éQ(nN(
2y amaly G
The  (Mmesguze Meovedic ) wthgg)

Qﬂj} VUPR&M%DJL{Qh V)u_gﬁam WS s V)«cvf

(g 7 % n J—e\ ¢ e Qb)'\-\/t\ ow W“W (¢ SP\’CT" 7[_0
nRevilkTe | e )d [xC

I/A%S?«Ae

) Mt oy
Vi~



