














\\e (l;effw& S x)

colled
cﬂfm&c ’PJVM

C

/\/ (xe ‘v, X\/V
‘F\‘W.J(,a}

Z@ Y“‘tf,lti ‘EOFW

L wffine brm),

J

’S‘ ‘\]R/ V‘/\E‘br\r(,)\)LR, Zowf;lq)

Tetity W\T.



\/\/Lr,c[\ e Zo\r‘-sk( %Eoll\ﬂ
5 wenkor  Hhon metiic Loty

‘;ﬁcw\[i{;;
X< Lo,1)

1ﬁxf

Vi grefrem
< coline”, Tt






¥ se/\/,,ewﬁwézgﬂ\f
B/v“&) c 9]
> B t4)= B/Cﬂ)ﬂTC—f S

>) ge/\u
N, & N :
If sen, St PREREZN

et &= SU X\T’



Y. e §'br:\> with o it
st

<« Newv\X,w
e 3% Ee,\/,/\lé/\/t)(,z@.

= )N

o bl To Aefue an optn
b s Ciated To A

by 59 0 s op( 0€ 9L >"™).

L>) O';ld:












ob

SR

) Ké[%,/\b, 9[;5) 4°‘t7

G %SQ-B[WBL —

@\X ~ 6%6)55;

5= N
NN, xy 2= 7/1/

3 BGB,V6@@A5



0 X6 NKw

2 e Ay XN
YN, N ENUX

=D B, He R

3k, C 5/ O
> NN /\/Le/\)\XM}
() qAje VW)

NS N
;) /\/\ Q/VUC)'

\¢)-






= U\
0 X)) =

X ),
eV
D) G20

O ¢ o

QO N (,

"j' conTinnens

LY, 9
‘1. /\/G‘N_'[Y’)
<IRZ o s
- 5
‘f C

") 6 O,
) YV Q€ OT , j
&

nuews
TeXxo [ ook
Then

‘AOWS.
A}E)(’ s o
T4

“hen

I f:x-7
Thw.



\(9 2 $V¥4’Sruce,
e X T conTin v

& X YLyy ertires
=) T vk
L

S o v0ely 390 N[0

) 'f\[xo):&"\o’) 7&«,
T‘\m ; '%Q ‘IF’“‘WF'"? 5'{'}‘62,"\-9‘& o efq,:vh«‘e.

@ o XS Ty pmfines
& vO, '9¢Ox

© VReplY), £ B2€ OX)
\d) £1R) ¢ @

9 LB £ B




) vCt e\, £ O € G

W Wb yhex
if axe, f0f fd
=) 9¢9¢ O NI, s fwe0, on—}\_&/“/
xe £719¢ o1x/ . f
by Fonh=?
=) xf 4, w-\*»rw‘ﬂv{:en{












. ‘for a.“/ Feb , ;'-7/\/,{, ¢+

[
Tl € 5

honce (To,(]) 0{%2 n A
o fLTO] 8 comr«ct
) Tl = o

[2\7 : M/a rglric gJVwL S %/A‘VL][
Lemma . yRCA X webrc 3pce
A“’fﬂ"’ Jux = T Ay

yeR
Then x5 a{\ﬁ,/{) iS contimuesd

H( b RgeX  yeq



Ot\xrzs’ﬂ\/‘ﬂ/il < 0‘\)(,7)

>, OI\X,Q)S o{\X,"b) éd\vfi)‘kv{\x 4/
=) p{lx,A)-A\%},A)sp{w,yl

Simi lov by, [a(txJ@) - IW"Q ’/ d""W’
JE

| enn - X pme At $rét£?/

A e G0, /%()Br/

D 9f: XOR emtinuns . st
T AR

ani 4 < fur | N X~4-R

v fws {44
o{\'x,g) + A\x,ﬁ)




The  Trofae extesen —beres.

ki

X % metric sfwze/

Q¢ G\X)/ 'f%A‘)E conkinnouss
> F om oxtps W 3: K98

d

0 AT —f

LT
—

o bow ”l“’l‘

Q/V\ _oX. V“(Q,“f\)‘/[c/‘/\
Ags “‘F‘\ L/‘TA/M))

Ser

en “(//'Ln{//bwlc F Jo






[heere
_m. X
- X{T ho
L
-[%.

‘,
e -
| vl
| \ 'l‘t)‘/‘?' ’j
X, 4 -
Gl .



s .@wéh o oh?clf "?NBV‘(}/ Cover #

g basy hes  Jrte Sboaver.
X*T'—' U ‘Aj%V\)
J€5




D@f X S Connec&’ﬂ(
& f x:4UB, 4B¥f
= A/\%T ov A(\E?f






é) A 6  Gn th(,’OMl

we Con gL ume a‘é /3
L

'-7> T“,U 9)< &
Cs»s'a{W é N La b}fl/é
hefre o spl A0 Tak])

|







S cornect] < \( convetted
Theasrt, ‘(Jg X Taqdeyr 7t

ZEeX
U 7 e sarectod av\o\ 1% A‘Qnst 7



\ -

7(
:._) X S G@y\n@v‘i&A

Y]( - RS otvscwedcea[
(= A UB, A& B, A0B=f,
&3 e W
o 2 3 donse
02 BORTS
2 2 5 i commected.






= AOR=Y

W Uf XX, el ot comnectef

fovipel  XORpHP X U

) X S C/omect@[-

K%r\&. B %W»; i Sowe OOV\MC&CA ?Mﬂ
TF TR 4 D\ %) and Ae Cux

Tf Mf

2 Fxeh CX= \))(
= 24, xeX/\zQe{OU()nCUQ)



S ANKE N
S X C4 (row 'QECLXQ

-'73%/;}6 I}
RO Xze D150 6(Xy)

Then ot /Q[)X(‘f:jb or
/QL(\XB—TX;}'






VxeX, V‘éttT
A"fz dirT}b\XXSV(}B)
g)&ﬂ\_“; X"g&g 4 QOMQA

%x%\f O W #f
=) /Q“(’ﬂ 15 Camnﬁc‘tw(

/V"W ConS er -

GV
v |




Q /:} ™ \x:,yd),xxu,
Xi/(&;
7 )Q i W’“Qd’ﬁv{-

-
s, Spee, then vt
x S & ‘6‘7}7 ”‘BS ff
y
\-f: é C x ”‘5"\DONQCE@’A CQM

2
I
G5 comede} gl

comected &) 4=B

A
Theotn. X= U

4
camested
Coivf 0 "e‘ﬁ



’tlt\,@V‘ {Q < OvhnectgAL?’/”d“?f IB)

xe(, C comeqﬁeﬂl

= C A

 f g - — compentrt



—

;)A;sy(m?‘“(ﬂ

= A 6 ccmeuw)
?f § /B at comectod chrwWﬁ

&mgf7
> 4VB ww'\ecfwl
> 4>5
Ppstes - 7 CEX conntchaol
2« cmectdh oot g
cC A



E\[oum‘rl& .
W) X 75 c:enmec'M

= ol of Wy,w(jw{ coyhraren‘t arf f)(}
TR\ 8 ke S Coeted

C@mrmen‘b
3 XK= B with metnic “fero%

> ey PP % x comuted Compare






Ny s D prth Ty — X
¥ (0) EX, X"):(}

(hm, Fa"f/’(" Mwnecfe) TW\):[?@Q Oonned'éa( :

oF U X=4UB, AR,






‘\
x)
. 9‘,\ &
l«
)U
)

<
j&
=
\) )
TJ "
|
sm
;;;
C:E{\ ;jOVlh
M;(ww

l
L4 \'
‘/

’LqC
Pef Q
e
Y
hﬁq
‘.', st
su"v.
\ ?z)
. aj:/)
)€:
\(lj
Y
.5
,t)j

‘;> N~
&
7
575
.
Iy
3,.7\
-
(S
e



Gracl, Y 16 comtinuows -
NI i(cl -

Byt g) & 1x¢ C {7 Lo J
2§79, ¢t i, ttgV Clx}
9 7,0 YR\/J,_D JUe W“CC‘[T‘“[

Thesem.  Uf AR
N feh
Fhen 4 PWIECGW(



> VKRt 4, ﬂle]tmt,
R\':(i AEA - 9y . ¢t X\O}:/{/é)lu_.;?Z

%: AQ.

Claaly zwf

NoBen Bt A.B owe both open

XN \%tf

oy



A~

on. .
relect;

W ont

1% Zm»

1.
Ce

i

X

Lii

a9

P

led
X 1
X * ’3)
.m\x
£ q
-:OUT:A X



re|etra,
[Nl
.
2~
N
oty &
= ]/I A;
X ;eI /:%%
(< cal;tevl M Fuvt‘t;‘“"
wv Jen t r‘e[p&;ow.

Fﬁtmon < 6@









% NS h"t?muwwb






AR 1%79 [ _ gm.
B\A i} Sm
\ ~f -l
d

We meu‘\ T ottt o
dtfy Tt it egavkert
clastes s (<5 "f g ”""l ¢

+ 5 oS












Byt 3 \P/.

i Lyx0] D 2
Tvoo-{— - &' < (‘)V\'k?m’\e"'s a\w;l om"l'o
o we G\ VEGU()



.& { V\_‘_V) - V\V\/ /‘-g dﬁ‘e”l

=) d S (/[4960[

T ?merm[,, X= YA

tel

Ther "'ﬂf e the ”{790\“”7“{ uni?:

PRVERSENVECSEALL
- ek g s GQFNPB“t A
we 048%) W@aqafﬂ”)ff’%
SIQL-CS



5 %, — U X
€l €]
g

~~7

(o) '&)\lo)'



) (=)\3):

B SR
-
c

(/& l




2\757(1%@’9%[ [, st <=3
g o ARG









)

\ 4 1 g:t, ‘azlez l& 2:

0 ~ _ -
‘_\b 78 ,g."(:. € Z,'zz— ‘31—'?

2 4 orta

2 Loy ey NT

f )7 o) |
=30, \ZB) @ (2 B/
SN TN
O\‘(’(aoha e



A S.T sw\b'}Y“@' A \[
4
‘§ 3 & - >( Co»,’t}mm%é, YmOiEL‘Eer



]72-‘2 Mmy;D

Defmsom §ro-p.
el Tt §1°F

m: GxG D O
\x'a) - 7(‘# 5 Con'tir\umn}

omp\ GO G 15 Lorbinuaxs.

<D



e fol, %Io@rmﬁ |
f’\ > ‘&770193 [ O LSFMQ %Fsbgg
th  qu
[«

ih disorebe
Widh
Ma %WT
\\LOM . le '
‘: FQ /S oA \[’ﬂyﬂ/‘); 9’\9'77
Jcogﬂm

E)qu\}?lrb- 1{3 e

MW@
~Q)\ r‘oy’;MCI,
L }
n CiR . | )
”\ yur. f J
% 0"’“[ IS & pr 9 ;
|




H- RO w/fzwm\ o3

V\}vﬁb\ ma [ FL' cote «f 8 remr r?:fé, .

A@f?/\b D&bﬁ-ﬂ“ “< ov-[y; \C,o‘t- p”(
)Q‘&(oifC]—fdl‘)F: (\l}ﬂo) Tc;;l)
D wex = [l

~
S x= x| X




S TA

2D s e weber wltipliente

LA

V"‘“%F’;‘U":&e/ InyRrse cCon k{/ H-Ulrf’vl as

nKn

cotr i ‘fwc‘b'wn on {}l



0 I
15 DA o)
=4 9
imb 61
aré CCJ/l@' close f‘”/’
Theve

, 9‘17' ‘
/\)\vm 4
R ecll Joy ’l*"f/cwl,

ca)
o sy Lyt
X s

e><./
SY‘W- ¥



g e, of xS -

H;\Jye;f(S SU’) YWW
v 6w Opdgid ’"“"'JQ’/ ond

A *boyo Lﬁiw\, %N”r

>) G %% a lie W









&

ﬂln/
Svwoath mmn'q%/
o






6> 0% 6 D0

4 = R = o
i p

ComJFQW%t u\,\m,"\ po,r&uﬁg «Z//‘-H.P/\









- %
D> 7eN, ‘a
—->J) 2

w? )4
Xe <

%]E((/O =)

it

CW
W < 6\

)
F A
N ofen
5
w)
=) @\
oreelpess p
s

<wy = G
















RE |4
u(}_,) X 3; Vireow
Wi WT i 3 00)
Rooi, 4t ¥ 4e (13)

A&
D é;—'a O3) \)3 I/"}

2 unecfedeess

:> gq’ «J; SOLB) ﬁ gmr hmaw/,wsm.
@f kf“k\;\ /the,‘ Vtat T [H

o

Xax >‘2(






Loiin = L[of- 10/ 2T 12 2 Re b))
Thie Yo anto -
Y AeSorz)
RS ¢
29X . ¢

‘f\x)'n-:,&;



g =
el
SIS fn € s00) = 5
westnck to RIGRE)

A'fgjs cop j EG0

A"f\ﬂ\c: ~5n8 ) +Cosh 5

f& 0099,+ (S?"Q') \J)
= 1] w’\j_(_ 577\1«9, J=
£ o + TG0 E

-

~ —Gnaf | Y05 0



LA 26’ X
AT
o tismd ')

/

=) e Co &

?
. —
So\3) 1ot
i
noug

T
§*  Com
ret, $09)
( HMﬂI’"’f]L

=
IRY o devfy MY
c&/f":
{*’15 pz‘]’zl,» S D3

\{ (‘R)%)G Sgﬁ $}9
QZQ\HB\SO}



ler 2(: ﬁ\\; 3. \~I/’i\§ :

YOA (o )
e\ sieler T T Pt
g e\



3 .
& Y Consigler e oXabilizer

GO, .

Y
S ¥ ks ()
upw@3.\\\9

90\(‘13 -—.» GO \3) )(SOL%)

§eV} dl\«at Tﬂf"'
|
gov\) (\> $h~l "’) Sm

DCJ[IV\‘;"P,ED'\' G ¢ ‘%o}’ol/'ai()’vll Camff
X 15w Kopokgial opre X7 e

(o V\{{V\U\O w6 V'\kf















& V1YY
&) té)\«a"@ (‘73 &) he ?"'@? F
H 6¥x Yoesitive

H % o ?w‘oam}’ @f 6,







//(«h?{von . b X

7<~J<=) N o Moo swe Obit

The Guetioct spect

X[~ s oy X6
EXO\W\F‘.Q/- Z (-\),R

iE:

[)e.&l;n(’, L~ Se ¢\§03 ’
2T OQ“\E’“NMS/
—a _e O'\—{:O-






ﬂMvwgﬁme'ﬁ%mﬂl
dowain

7 [ [Vit6 1ok o))
Then \>/m/ ic ﬁmorfhit te

e

‘—_x’v\av? 93 /X:’?VOL

o D LR
/ ,7 ™) NP

7 = #e




v Oe OLp/)
Sk ’f\ﬂ (0))

< B\ 0)
s e]"w«[(%{ 0 Jow

-n;‘\jm) % 3(0“ '


















UGS Aot
VP r S%ee/ WP-r[d& 53 ’ﬁ‘urﬁe



G/!‘[ S -(l',m;ﬁ?/, any’
G/H £ (n)

Peftm. & % colled o org Blsgephe
Wﬁ
Fyawple = Tf A=ZA® X, TeC

(X: _j_) q-: \A/I'\Q(n Can WE JL’J 8

(, 1 ‘L €Il ), ¢t
&//\ —) Q(//\ '-at Con )‘hp[%["e. h?



(Jnsnetr. U
57 /z/ 7
(3 , /
9
e'\

N

Yﬁ “ ca/&w%\?"(/) q
- U er\ i){b)/ peoltind

AR

NSMME (3/(0)‘:‘ 9 , 0{'€“t 9 ;l



~






=/ This i on To(en'bf?@\'b"” "’“ﬁf

\f a) (I'\)

(a(l\e G <



Lamna. _(/’f G’W))( K @ ?vw”
G\CIBOA. )(/6 O‘“A G ore (/om"fdé’c/

U
Dol
&

2 1w o TV e all oper
Twm) OMV) = f/@



——k T \V) ?7
(Vi /
- (
f[\\)
7‘6’ ”
3 “n J

=X
)
™y
X,

>

=)

\f
of
Th - rnv/?
.9: -
_/L)c):E; mt‘mu
| ‘i’ b Qﬁ'lxx)

u -

G
i.

#75
) 8.-3)() m\/

g (—\—(K

/

A

- (N

N



—[(/\QV‘Q oyl N (Q\'/T"\W)
> ey O W, PNy

—y ,017@0\ - non> 6"\7[’6 n (7

fr( LECYARORV. ]c—'\ m )NV =G

{’\'ﬁ"\m)(\m) a f—l( '\'l-'t)\) NV) :f

(wkich to dhe  comectness ﬁ' G

Kl’) 6l X .
/@@M,\/ . ), T)

\ X




SO\V\) I cor\vlCc'tM}

2u

d mm)/gwu\—t) > 5

6'; ™ A i
_? 6‘\L'-‘ xG"'ﬂ) X‘;\ ..-Y/(m

> lX.f"“f)(m)/\ Gr o %G/

= L\((/é.) % --x\X?/G»J



Pret

gl W\[/‘/ VVﬂ\/Q)
T
R W =5 V& ] bi) %=X Uhefer)
Ig ;a[%‘bzf?(,a‘hon "”‘0'17
T UL F%n)
did

:@ K TL\M.Z‘) Yo ﬁTl_h\.M“)

/5 otd/m .



sl N 55

- 6 1 P 2L
¢ (o W)=\ € &, €' &J<s

Zf - g[g"=> 77 S;%\C\F

Z7|T

Al X7/}
(o 2) =\ € P 2,e - 2)

[
S%/ Zr 1% cqu&l [@,,52} ;Kace
TR
/
/g,

0= 5 1FF )



Wit ?"’”‘)‘*Ct ’t*”fM !

§V\ﬂ’°}¢ G < Iso &iR) 4 a[,sue‘ff,
<) vrck ¥,

1966 , 150" r|<v} 6 finite.
D: 5%6}F~ ls.t. IX“OIS, X_a,gﬁ

Topeloy . mid, Reber 2.



Novym, \ \

F(\,\w‘ /(}5 [m«g xS we LIGLQ

‘K“ID;W )/\v\l'ﬁflﬁ(ﬂ*ﬁ“?r s <,
2wl = [ |«



Then ¥t mef  be
R, ¢, |H, (= F‘&

0- é@ﬁze:

’:) ‘f'\]l" E <‘2[ \’Q;?] -(?]6.-)/ € >




Thea W& ol T 7% }ww’&f it
§, e by Sy

4:}-';)_‘:. X*TO/IJ%T % cm&.*mog'

:\—/\x;o) )
'\’\ﬁ, () = %‘%)’




) g - ‘9 ‘HI\.\ﬂov;é
‘ Q CsY\
- x T
’ %

+
_ -
f L% Y; 75 cg:b\n%
- "To,ﬂ‘)

2 'f X

</
>:9
i

_‘99

‘a/ ) \ .
'L P, Dtaw on Zg
&, /
706‘

cex g hosel
Con

| T w

‘:“—\(W"‘Y[;'- cep

(



e wxye C, Axf\a-x)7tC , X€loy)
= &a : X— C
L -_} . X *Top] D C
Toro =L foot U= a9

% Tog] 7" xR rTay — R’

W T w0, §w, L) — oot U=Y
\ e/

:) T IS CanTinnews.










1w TW L R
\N\AA~
_ 0-Bf9ttgoy
‘(’ \X/f) - =
I \\~‘\7|-]:p<) tt g N,

N x To,l] = S x §v\* “Ca/]—ﬂ)i“*)?ﬂfoﬂ

|

YT L

\l:la :tof\]\) S‘









)AWLJ 6“&7 lowns  we  know

’((& 15 c@,:‘:}""q,«j

Q) £ NP —a |

) J,
T\‘KP)VT‘\\Y) ) TWpJ:

/

We wl to ohtom -5;},-,5 , wt
ﬁQQV\ Ve jlow 7‘[‘
= C
_f\ /t—Fl ve| 59/I3/ gtw 3:. re[ f“’/lg

—% L .












s —ix Tv?nt)
\VY / ‘d?fe / ?&Y)fr

\QMMQ. quvé" }5 Y’”[@V OLVW{ l’lﬁ}
ho —F‘.x 'I?o)h't

=) VTG[KIQM qe, PEY st
W9, w0gu=f






LU w=Bp, 5
t: Ne f‘,f Yoi"\'t S \\;ﬁv‘w«l~

U ss of@r =) 2¢ 0.

E\\’@ /\7‘(70/l3,1>) <r.

W\g\w f for ?'Q

D BUID.E) ae dujart with ead

6 - ((g:?) \ofb\t)
<)"&/\W/r ' s:ve-(,e,
T 9% i b ovibing







\(IKE ﬂ(y , C[Aaoge HET‘:’\’S)

-ETNA aeue G, wh gw - ¢ Wgre

=) Ty 15 open , xcTm)



Ty = Y j“") fa;vmsc dtsd"o:.t
gec

W) B T
)

Tlf\"L % @ lDidP/Cﬁ\/ﬂ, Con‘b‘vluouj)

OY@" YV'%}?, heﬂae, A Zowomr}?ksm.

vy )— (
-+ X‘a) X-\—\,ﬂ/ [ <t,w>

w \Xig) = R X

I

ECARACECAR

X



azth
\D e ?cﬁ
(: p[,)

lemns -
B Lﬁ’? cc\/er“m&
. F’\ O a
L empa " o
DS
™+
MQT /












%) — S)V// ; t“to,-tlj‘_)\/xa
(A
A
AR AT A

N Gre 0\75},9.'\/'{: (j;on AR

Canrect ress ~‘f Tt U

T%OIJ(J ~> V\‘xc

/ :
~ B/ '\',‘kor t(]

Y0y, D Mt

N



\/QMMR . HOU/\D'to’FCJ lJf‘[’,l"? Lemina
T‘f —r(-.(\)/ﬁ"'n( K n COWYF? VM/]’
v ‘@e/fi , TP

—[’f f’T"”J # Toll X & conifimnag

Tik) = Fom=p. YL




\7”"’]6 i Man haaen
UT\\X/ 6)= G ]

Yve‘-‘-f . Cj\oase, C{/ € "T_I\Y)









f\?k) = ¢ (v ). (w(9-2))>

S (W7, < TeX' )
7-% o
._\,> vad\(c—f;\le’

o geG f\j)=<€>

’ﬁee\ 1T oY /t e, re[ §o,)% -



f—“tofcrr
'\TO:{\: (o= F T

eheS = f-IZU,JcFZ
s

S a a»w,v?”z YM}?









Theotem
V R € g,\Y/X)
Q L10)= $
SR :

N






{3] -y & ?—vlﬂ

O Tl  §=Fh

Thewon. T\ 6 ’ﬁ’ T*LF)
V<yr €6 :T(\T,W [SZ s peh

Cowhe,d'ec[ J
Choote ¥ ¢ QR

-V

A
93 é):Y‘O/\]ﬂ X

g)v \O);i :

freyn=sW TP






MG )= T = r
T LAY )E Ly, W

T \ 205, ) € Tp,X)

NE  conyngn
NUGTR D each  other

ot g

XX






7f]° T[*X"% 'S mver*j/ r

A

UK wt prthe oot

N Taﬁ\ comtd  ongl

Ten £ YK Can be Uftel e
Bl?"\f"; st Fa=l and
| ~f =f

b (




-anx —fwd/ 15 A afh e
B'ﬂ Fﬂﬂ—Lff‘bVJ +hm .

J :))V"Tﬂ.l]ﬁ X



)//\0): - 3)/\‘) = g/
Y.\X/)"e.ﬂQb)/\(). ~
Y
I’X,
¥/ <



Y
C\\QV\'E'MW? '
)
i ;<V /7[’“(1/32)
S e |
(e / 4
( —>X ‘ﬁ,\r,Y)—}ﬂ‘,\?’X)

Cor. T‘f K 3%

sy X






Ui vorsal, coverie)
\76-[. we %J H“"t

& 23X, 2 X
“l 3% DK






Ty =N then T 5
T LT (11,%))

- Tl Mg, X))

J

T
(T4 an
€7 w J&CP/

I‘J: T %) £~
2 (A?Vm,(, h
el [~ frmLTq\?"/ % 2

Corfuge
I 4 &f’&

ok KTT,\‘(},% ))

Def. of XXk
Covev.“ha_









—

—

MV‘A \( = ™y, TV;P[“\kQ/;))

(&8
K ach Freely by the

V\V\T‘I new% e]'i yv\o»r L‘{‘tf'ﬁ'

\ W"ﬂdov\t hchl,a C$$) - \/ -

N

X \BVIQ

T\ /v
X



o i well dtf?ﬂetf be couse (‘f
\("X*()V(/ IheK, st. Xizhuw
"tl"{?h Tl'\)g) = lq()(l)) ~ Tfk)s,j

—/ 3 .
" 15 cmfrnag bemuse T .

Q ViS5 [ PQPW f‘a, 5/’f ’\0[%‘(3?"&:0.‘&9.)

Tf' "Tr,t%] - 'ﬁ’fzJ
:3 Neqy = Tl'\?}/



Ft LY

e, \‘L,S{ 1) is narmal,

} TY'A" L_\T\ KCL,, y)) < T‘f\.“(\ﬁ,‘bl ;(VS)

U

Ny

9\"6'[< ,S-‘[’. cL':Iqufy/

=) ’CL‘L,] ~ '[cLz]

=, iectn®

RQC‘\U, '{;hat QLL the Cove(r;\.j/ mep



Y fo J 92&3(1 . T(L%):}? /‘{;h@,

1] < f.

Auyz \J v




7¢ U,

- _ =~
3 ) us,) T U

= (%')" s coitinuens A}
jﬁ“‘a“& [inn



(m-¥) e T\‘,Ly,x/mmli,;})

> well Olf;ffmeol-.
7(: K= W\(Pf)yfl}r (e, (%,;I/

ho LTl

f 'S rh betbbb |0€ Ca-S¢ lgf

7A\\/|\) < f\l/\z)






,h,'cl/









7).\
\v[’e)(, 9%/\,- r? "
W :5 </ Con ec&d

% ~LX
s X
Ly
7 Wh Vevga,ll coV
'H\Qr\ 9

Proaf

b Oplc .
Tex
Se




| V‘.‘C‘Z‘, XTE'XS







|
gmallest  porme) svdy?mr oJC ]:()\ y

bor ]‘ n H
HaFix)
AL

G =<X|N> .

Frofit - ¢ =<, 1)









l
=) Dzn': X 2
< ,‘(’}»’ 4% /X?xg>

] L \0M) =\, %)
WA = (S, ‘aﬂ)>

G*= <—t/"\ \AZ?— Twiuno

57, | Klem betlle) = &

LG\

fee VY"Ule :

P\tv\mrlc, G < x’ D .



W\(}k ,‘t another ?rauf.

/

—

P = b

&
Y
)

3l e o, o A fer f

_[‘f G ,"]L e ?VMS, The f"@{
Pedt Gtk defual by

(X X Kl X, % € GLIHS U 9
[



o  We ge&

Y, - \
\ Yooy W i) Ty [ e






T =<K




\/

\
?MUK)
<4/|//VQ.
wdhout -
\]QV\ k&mlﬂl . T[’\‘m ([?
TluU V) =Tl T\"MWT‘"V/

.= T 7\"71]([//47'(( MAV))

T

hovea| SML? fwf



Zr &= <gh %ha"‘l;b

Twn %eneml,, ;7( G 1S o &mr



AR /\\be{ﬁh?zoq’jon ‘9]( G s
Abel ey = G4

), 94 2 Normal gqlojmvxr.
= C fa
N
(el LG ¥ (-\3 = &bl LG)X/(\L«%UH}
?wf\

Vo G 5w ﬁ"“’""’o
f‘ A Lol ﬁvw;
H s A

N

$ ]

/
A\\E)




Exantde < 1, (X, 2) = Ak (T (p,x)

H%QH'\XIZ), SENTHEAS

Tﬁearew\, Vo [(aw}ven ‘H\W&M

'C( X 5 @ ‘bvral\?a@ml sra%/

W, owe 0}70\, X=upV

Z‘f W, \// nualy ow F"‘t}l‘ Conng (fe;{

'3> W\\Y,}QS

t H 1\ LI f]?.\.\//r?--\-éz\/\ :T?.,)Af\’j .



Do - mpur T V)= TR0

\7 <X> € W,LB\A[\V)






\/

— f S Surpectivt -
Y«J: <, - Yoy =<-€2

Y; € Tlpu) or TP,
X Vv In —~ L reL 50"3
FITO;]JXTO))} ~_5>(

Flo, T are open

behesgue wumber: ¢ >












S ()55 % [R)

T, S X9rt0) ¥ R)

= X










Ther  we call G @ U\efar wgtion

reract.
Back € The <tors-

o xev
'[Q A= ,}1
—4 (OO0

_Z’f X A‘e;for"?@m 1o /Q /'fhﬁ’

N }\omw“&'ﬁt To ,é_



ko howotpic o X

How\o‘b]"m 1S om €7u:v[wt

r@[ﬂ‘hm .

L

g\gog —~¢






D) o









'69[/\

@ F g
{._J

-\

y g

1,
CWM@’J. 7/'}: X \?_»\{, ></\( \xn'ﬁ\
Conhl L{:J-

Qre }\OMVT(C , Then
-f"r;“\’P/%‘) —) TY, \T\P)/T)

1S G ;So V‘&Of/) h)Sm X



Jﬁ

IV \FJ§Q -:Q W.\ﬁF)fT) &; Wl\?"f‘]’),)g)













{
w= g2y | =773
U ? M, ) §F, gz e S

\/ 3? \*/'}ﬁl’)) 2<05%

LV
? “"7'??) ¢ 17229/2

oyt =
1,2.8) = U=y =) T 773



D uy /tafwwa‘b\on revtracts +, p*

= T, (w) = V)= <2

Z‘f’ ﬁf\} s ?Q'\;h’dohheﬂu

WA\ = R\_d— K (1,0 S

P’VV\ — (onhg L‘fO’I

/o lCW"FW\ > T (IR?\TH =<¢>



O v 7
Uz ) =3\ § 2R
W, = f‘quZ N jllz\}'

- v\) N \/’ :Szx \Rﬂ’P\u)

V\’[\\l/ - 3\}'

— g\”d' i 'l7q~[7k CormECf/fQ[.



f- s?\< P3 R
‘?\3\9\’3 —_;L
2 s'\33 [27L TR

7 & }\omeom“l’mc o g\\SF;:J?\'

(iecfze = 9 }}Z?-% £






2 \6o3  deformsttin TR to ¢
> Kﬂ&g\ﬁ) = Z<

( or\"WuD["Cf; o |

P@ﬁm\:ﬁaﬂ*
X v wtactlbe  f




@ Cotopble. D X & spht

cqanine C'[?P,A -

g T
S Low/m 0 4
-
hearem
XéY



Then X ¥ Fa“%*%nm@ﬁa@o

S T 5 V"‘ﬂ\ ~Connettel -
PE* Sopese X % peithecometn
TRED

3, Y=gy, ¥u=

g
S5 ey itea] DT /\:\;\(
r& ¥ (0) = ‘]&’% r/ 4

g ¥ LY = “3&@)






(2}
?T T T
R
. B
Jd % ) [

IV‘)C v C'o ~~ C T
Bl X calf Olef.grmq‘b,on rebreef,

Yo STB
‘\7‘“’* . 7Z ", ‘ To,l]ﬂ)("‘)%

o i '\:_lx,o): A, ‘F‘x,():/’
Tpt) =F



5 romix “fﬂiolx-ﬁ, “Phon.

Y. )7?\0/‘) - VZ\

T f: Blow By S



Lol nuuS

> ax , XY



%l/* = 14y

Then
call,
g n ¥ C“[Z\MUI(; (o

\—~

2 H
494 T he no f“w{ i

LS

7%



%(K) S y{@ﬁmea# t be e

\) )

~feasech ,f _F\ O X oqr\l/l S

5\7) 1y o s By













Pt Lfﬁ;ﬁ«? Hhm

=R VAR

-

“[retye ectes” Thw

= Z)("L’@/‘ M

_ko

78 1’7‘26/}7‘/ %lﬂ""f’

—Then 9= 7

Tlo‘a, % € K °pe
Mo%=r , XA closd






@Ewawz( Lowr A

> W, =
FE S A

+s S) _
Cﬂ B R h% 153
r\“wmo‘jt‘e on | \;ﬁ
D




{
"

)3 T w 5 srgp s Ky

e 1
gw—fm&, with 190.,\.«11,«7
How can ), @) both hold 27 Vo]
din 1
5o, ¢) \§°3> S oy mneuﬁegf .

W « V(A1

Wi, Wy are Comet M5

{ \‘["{ | Womy) € [o.6)












J
'S Symoo't)
T X= U t
o]
=J %'r
J&J

= x=Wu4U)HVLVy,)
‘ \J

T dhe ¢ a Aiﬁwﬁrzb



4; [y 0w )= d






s X e a a\‘rﬁ(e,re;\“bal, STructwe

dtw\ ./[,)/3 \/
J\IW\ 7
K

Cﬂvw\'te\/ QKQWY‘L bta, Danaugom.

&\RS{‘/O'\ %
)\omowﬂ’@m '13 ﬂbffwﬂ#ﬂ Sr”

X-

Bul  drmgron €3 fhic 0o



frae
Yo]p CN‘Q,s CM\'(}-QL{;W’Q L

o X% howstR ¢ $o g s

h

Y dfferephic €0 ST

v







medal lam“‘)’
u‘ wse f\“\ﬂlu
(n

» ?V*‘W’% f"“j”’ .
X 2
fm |
gl










’ﬂ/\»@w@m.
+ & Alorse Tuncdon

Qm4]c([03 has 1o cvs‘(ﬁcaL Irt

T"@‘ Y Aa<cec al<b

ﬁ{.zc,g 5 }noweewxqﬂ'l o

£745




ég\f’ o t¥5cal Yj‘, DS OLQCJ?@

L poficdar, X5 cmpt
%

Cecal fl?'tg G\H/?[‘\I\H’e/
i

R A}ﬁmwaal Wm/fvm)(_j)

< Ne-fostn .
C\asﬁ—ﬁwﬁw' Of Atw [ V""““f"’(
X. nsig  Marge ‘%ewj,,



frd o Muse et  on X

P\ sy Yf\ e cOhenl Pts.

(Fwo < - < FR)S

|

(e & ceny  nducho Lg "

X = gﬁzu}ﬁ—)(









Lo /V\Uta )

P

F" N \)_FPQ/V\VEP
i) = x , Yx €M

Tq v.0) = \v, g"(rw)

(rrﬁ)GD






CLmM Y o of Le Mom‘ﬁoh{,
‘(—f "< 3 CZ
‘\:\Y\) < '1:(‘3/
fy) > fz
o 3¢, F_’LC)

C

A\

Colfrtvu'f‘s “Pwo kae"‘+



\I\/M(/L\ 1S Cor\JC(mv[}Clc “OO Vher! 7C



Fvom g 3¢ ~ov ench t.

Fwt) B oo Iy wrforpidub



\/“\/M/ ~thm

ﬂ_/\)q,—‘c) ¥ quito l’H— (RGPS

Pnondtone



Mo, N mean ed

| |

M VDJ D €W lxr-‘ajeDl,
/-\

7

prLension Covylwga‘te WT o P

Nexy, 7ws~hom .
G widh a 6[0920[ Mﬁn?fol/ﬂ(

M , o U e Cawﬂl 7’\0\:‘-&/ dwft,r-ﬂ
VAR ﬁ






d
yZ
W%‘(]Z</o7>\( ers =18

P@( ?m\h‘"’" L Covmet\,’@l Cuwn /



(/OV\V\Q/L‘t EVl

cuansS









\X/ﬂ) ' > ([-Xn'a')

for B
/\/\’)J(‘ Wl-: M\D\)Io\ Mobius

= /\/\\[7 \)CMJ Aoy b
< Ny R
Tt\eorem. [%‘Wa 9""76““?* with

\oowolﬂ’?f b }mm@ama’?ﬂt to Yhe
AV‘S&OW\-L unon OT

w\






3C(<-~ <ed = H\]’;/g

() —r: G 1 X)*Tz
>
@) T: C: )(2 -T

v

2
\2).f; Cf —X—T
















< /\/\OLMJ

D Ko bettly = > Mebis




Answers Sorted by:

rd

Highest score (default)

Let D be the closed unit disk in R?, and D / ~ the disk with antipodal points on the
boundary identified, which is homeomorphic to RP?.

Now decompose D into an annulus A and a smaller disk, so that attaching a disk to
A along the inner circle gives you D.

So, attaching a disk to A/ ~ along the inner circle will give you (D/ ~) = RP?. If
we can show that A/ ~ is homeomorphic to a Mobius band, we're done.

I swap top and bottom
reflect
top

1]

-~

8.
7
3
s

Maébius band

Here's how we do that.

(The image is from the Oxford Part A Topology lecture notes)
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