WA LAY i@f?ﬁ@?{%{ﬁjﬁiﬁ@ e A P gj\lf@g& Y a?? 3

oy w‘f“ of  doaress z;fg

r@@aﬁ_ S fs undey Stond {52 YO & O Q{;Q f??mf( d%}(%w

5y

Meorcaen , W ac P Ly, whae b wWas provee

We howe <ot v The ok Syn me T ea 93 »s D Caneyia é Lon
%eﬁ;ﬁg: ek W, fwmoﬁgm M 0 eouctandt ::%Z;;er L
fogeckoccer of our systen,  We'll pot fase seelur valued
Twmchons fogofuer o one vecter valred funchow

cofled  fhe morent | cmap. In The core Wik

s 3?‘@“‘“@? *‘:g s 2 avet [ota Ao A . thie w 6““{}}
oy wler pio %‘*f@&ﬁé@g . For 1 fﬁ%ff&}k M&&{ 5y 1 £ feve ea A ‘s

o

{a bar pPAOAg Ak u

: ~ T R f» 5’*
/;L} é(/%\/% giaﬁ.‘ A o ’g’{}{“ < g %"‘*ﬁé %ggf"* ?" é gﬁg{,ﬁ}&%‘? "%% 3%&;}& P g ?“ §« é*’* o 5«}
v 5—(1\ S?‘wg%% {:feuif o Sulewiow ?@" & {; s S8 e géf\&s« gg i L8 pmawgé

U ex 5}«’?@&%{1& omnd o fo divide oud tha ymneti s

gffﬁ*?%gg{ arnerty Thet fhe §§i§£§é

g
-
o 3
=
2
Ben
=
T
=
o
“‘E

wh*ﬁ-fi& han Leer %:Lsé%f%g N




4 el P VR L f? %»& f"”f}gé;@gai’ﬂ”‘?’fﬁif‘ %—fﬁ&.ﬁ fﬁ
. o Bé O m f’?éﬁ ‘o . %&@ U an ach'on ’?;
¢ L on M e Sywinae fien Q;f *f‘ﬁa <}/‘f/:§ tewm . ”;‘Eéei“

4 %
fo o~ d 9 f“; G ox TH awd oa TEM.
g Ei ‘“;?”f;? — ;

That 1» )

o e

{' D

. / tlea ée§§w%§{%, ?ﬁ@%~§§fﬁé éé;
“%’g 2 f’ ‘é é@é S, l Ex?& n ’gé%*’%% J {ﬁf Oxéin f? 59} Vé’

g;{ "?Eas Larm

) + V(%)

zéé%imm@ % LA Sown @ i€ v Al O sﬁﬁéi on M @“é Ve MM;Q
Svn O %‘y@ f*@ s {;45\?{;}'% , @ g?i}é@i %’z‘g“s%g%

w o o

gx@%‘&%% 1 2}@»;% Tek si L §§ﬁi’* R, w an myaronk L,c:i (ﬁwsm& fhtin

the  Legewdre {ﬂmi(e;wﬂ ML TM M s Q%W‘f@“&@%i

i’é,‘ {kg"ﬁ{vz% > Q- eii__, {Eg‘i}

E\@{ al a ¢ Q , el 5"”34% ¢ M

Is)

M oreont wagps
Vo & }MQ %f"’@;g ﬁ; fw"% Dy & yWigae {@

R&(&@i v ;
the mdncd vecdtor fYeld ?Q@za fa Ov TNy How

ﬂg:; ?% ,,,,g ™ E A el ; 2 - /L,X w%%%gfé“;




12.%
Am (5D
{

é{;u‘ﬁ apm Ho TM- fz ’?a{ «i wnetiona
5 EAY .

s G DRy | ‘xw:f ffﬂ%@?% Pr tuts Dne
gj vy {y%; Syt

e eif-ée:?‘%—w o {i;g;’éff & t@
"’“*ﬁs"% —e 0y on dollowsr

so ok

%
o Sl

) s X

gl Lonose map

(’ﬂ/\,& jf P /M : T”ff%ﬁi e f‘ﬁg i:é?fi%?%é g‘?‘é f?‘
The derm

WO BAE

momirl map

%“Mf§€§/%

|
. o N
% 4 . 4 A

Exasmg?e C@W&x&% T achon

and  exp o Lie () > o th

Hewee tee

& ROV &

Von £k 53
S ‘“?f"g“ si%%?’ — {/§ )x
;” Q‘é ¢ é 0 5 é;zi 4

F/\* ({\[i ), ngj %‘f ) X > V<i:§§; ;5,3\} 5 fQ(;X>> = {ﬁ};g‘x{}

7 = e - T N } ‘;‘;}
(€, 6/ (P 1Y 5y 4 D
o, //\ {%?i; o g%?; Ples P



2.y

Exoxcice %g@x&ff nope bclea 1w 2 with massen w, .., ini{m@%;ﬁi%
ﬂg g}é sg a trowcl aho Yo — b Vol aoa p@iﬁ?éflé V' iw\% y—k
Weile dowe The ‘L@\% Fan \3 ﬁfgf gﬁ} r The Sy sitm O v g‘f;%{ T2 Ccotres éi‘f{*éé o
QE% Homo lboman  Alegt chow fhat
e T @ (V) — (R
e oy
S Bf B 2T
w e wiowan b v Lo hae ackon f éﬂi gxfga;% W&%

& Ve o Constaty %f meotiow.

U

&“S E‘fgw}i& _Sm(;pg“s»?; o inﬁ @g“f)z,;f G4 ackh on g @»,wiwé@ é M ffﬁ;{%‘
S %"?x}‘%ﬁ’% Ho T'M =R w G-tnvanant. We ACH L flat

/ S . ' ,
() Ak Hamilbonion veckor freld Xy of H o G-tnvariod

w3

Amd Thet conse @,&ﬁ%% Lj

",

(2) ¢} {;’%«55%{35555 % a é”f{éﬁi«,ﬁg«j i1 X ;;ﬁw S

N ol ol S
Se T im A D LN - G o B E R e = Uthw gy I
3| PA D Ak | . !

{k{:i;@é‘% o P - W Y i% fd fgg} Kecal { flew Thak V ot G




{}éﬁis Lo,

kgé,f«f;;% ﬁ"f é; an Tyﬁ “ D réatyves fla

(QQ?@%% N /ﬂ,\g_ {f
+oun @i@é}t cad L

§

,mgm.
W?L,‘:v f':

2. For any C7
A CAD IR NCAR PP

"\,‘)*’ifz} = 1) f—\w Ly = —dAd
éﬁzwf}* L = QQ‘T"&T (-dd )= -d g;@ er)

f:%%} %Wé‘a‘@ H i g v s {L'Zafét”
Heopp = R e H= f%g{f H.

(pry HY = (Opp)* 44,
“:’% f;x%é”“g L gj;’ RO RN E = ;:éf*w% .

D‘mgw%gw 2 I He CTH{T'"M) 5 G-1nvoriant 5o b T

H oo Lronian vecksc
Peov, Recall Thel Xy o debmed by
Wap ( Xy la), 0 =~(SHlgp) (1)
f’é“{ ai éfﬁggs} £ T I, all 4J7¢ 5‘% 5}5: ‘*’ﬁ%}
1 =

f’* P

d Qpep { Xy (e A COep (400

m%
P
By




Tlak
g% e

. :
s Lrouck +o Show
¥

S

Wm

8L Bt - &mgﬂﬁfﬁ s

S;f& Y in
“ 3
wof 3 n{;) &ﬁg H {Q (%;f};; W)

s DR 974 ReS 4 1
f B

)
-t
W
%\M s
m
{
&
oy
el

"‘ %
OIS v B = : Ve g g:«;if ﬁh
So  we wont 4o o varl , ¥@E.p) € wg& ¥ ove ?{@gg} m&m
GO A P A ) a-(8,p) ( Xy (@, )
T TH / V¥ / 2 p) ¢ SN
oo @QT‘F"} w)(ﬁgi’) U{H [};f}{? V) &}Q o L2, )
= = (M0 ()

g%‘i}%’ }%Q%&s‘% Tiag %i 5}%% {:%
H ™ .
Il V¥ (v) = - (dHL  1yy
dopy (W) = -(Oen) dR V) = - (), () |
“”wg,g Cii?’g o ‘i;« b W igﬁfg?s

£y
o0
|
5
G,
>
Ly,
§
i
£
i

O*" Lik Lpe CEQ

;éi? i‘if};?f} z{;g, Dw @ manm”

(2
{ v /\j Iz

]
C@'wj; &;{L{ GV ) Ao :},E
ﬁwiia { 55 LA é? L2Y

Egg\"pf%gm ARA 6€‘Dx§§ ?’(j iﬁf& i 3




Pomak  N/G Cam bt pade hdo a topslogical s "
o / - O Bt pred e kD 4 PDPBIOSILa J}j@ Ll

N i oot
b may not bhe a manfold.

Mié %{2} @{{:{ O

SOS—

%55" QM GAMA Y

‘5',2‘ R . ) /
(9;0}? {X;g‘é} [= ;{}i Lieas  Ow Lwb et

e

for B poinhy o The vy axic

oY %;;g %

&

| 4
n %é@é caner space >

' } 2,




:s, LA UL P = o | gt
Lit ifﬁz% [ acks ow itielb by

3 o B2 @
o
Y“ 5 i{ff P ﬁ“&
2
iy . ffw

TL\? Q,; Q?"mﬁ“ o

nd Cnoaioints achiows .

[ Aside

. s

KX = A Lg\ .y W oK, w f




(IDR) ﬂ@f}g fi)z,@ m P 8 via ff»fxs‘i J Y é’/
F
ot TM —— ayx
?“‘3 i%{i ﬁ{?};&e TR {:’i‘ag%@ 7 §€f o Lie %fﬁ}v’é? g
v Q Grs Moxiant (N

f'ﬁégé 5;‘;%’;65%' '
Qﬁé‘f 5%1—} f%%‘} }% T# f2 ¥ oa ¢ fi;@

o
P
’%Wm
%«m"

S
o~
.
B
Ty
o

o . ) \ % f o} S
?f“\aéi Thas » rot heaed ;, ous k02

howran € proved @ Vot G, 4§ Xec !
A f’sg{){) Q'! = @@({D ( ii‘\céfg:; f/

< ok e ¢ Yo wont #o ceo Tl Lot {@fs:}bf}

£

We ned two wore defmifhons Lefore yre cav thie
ggf?j aine i Eﬁf‘m e rg@‘(f@% fﬁg{){&%,

M . [pox <

Pl

(he sl %f@é& s e N b fre feh

{ s 4 {. ’ A R I f
5/&; ht LC; S an / [ !f?cf wersiow 6 Mars 420 - Weinslen fgiff

thearcin rPadd .



€ 1240
Nuppor a bie O G ach Ou Q@ pron gﬁg‘g M

ff% MQW@% map ,

~¢

le? »i% G paf @5}
, i o a o j
é/b { }g, yae Gy,

| R——

by o W e realor valme & % jﬁ o gfﬁf{af% W o %% 5 a,
~ ’ &

() M = f;{;%.@ ﬁf; of gﬁ f j% A A not “ f*aééi iz é‘z by lechic

) ﬁ / . P4 . 7 Lt ’Zi? .
F o m‘\ké } Qﬁw MJ G - myac ;3,%,,,‘{% ;[’;é%‘és g’ff@é"?«i% H e’ (/? gi‘ﬁ’%‘;
N ,%5 {owd @F X;{ raf  Ow Efj ? rese el ;@;ﬁ" o loa £ ﬁgif o
fﬂﬁi {5‘1”»%1 -4 3 —f’f»ﬁ i ?) ) ‘5":, & l/cg nie /?"Gy? e leetr SOF {ff,, I ;{2 {'*:%
{foc a na ?mmji@ defred  Hoseilbon Myt My — R,

£ ™
( o w‘ﬂ wl frava . Mou suryived The <ours



