’IJZTJ de &Ar«f‘faw AL um c:aMfo vd}u’a{;

Aois e dlinin o {nfeqal e s csspe Jv:%dﬂw
iwad f“\’“%" wwmﬁ&_ﬁmw e
Ay Uinha o uw casipo ,
Dadra uwa vy /u?ulm C C..-R3 2, uwm c.au_:lpo
de vilors Fopobre C, e Y [ab) — K
wma Mamcﬁ'zafio ) A danrse. ¢ & T ’T‘"«
Y &) o Vtefaw). D{I;Cm'm/s a Cvdlw Ay Unig

B

aCoCaMAFD FM&O\AT&CWW"—O

SE.A':C = gb F(re). Y'erat
G o

\)iw/’ ' Al .'»\i’cw o Aepende da Famame:bu' -
a o'l:{wrac‘jfn < fr C dewola a cunve C Tuoo'vu.‘ola
WO }xwtdo corario |, wilio

j'%--a;c 8 -S .41

G c-

O“f"'r A \'Jlo(d ALYML da oM‘uJa.'ch) da,
cunva C. | '

No cane da wizaral An/w‘»u e da ouw compo
WTofvi.o\J él.oowfzc-‘a: 0 WALLWO ﬁ/"a, d&,\f‘mflo Tam beut
&de& Aa. /W&ufaszuo Aa /&Lf@\f_x’d&\\, cowcato ‘r‘&
A%@m/x A /u?(um



3
Def: Uma /u«ro\%,'m. sa R dim= R cuaddve] se e ?m'vd(/
ool  wn campo Lonliwuo ol viTou/g w,li‘a'/u'o/\ mmai/; !
an S wm cada Po»\to,
Dw/wg« i wwaa af«'x'c. w . S-f—vR5 conliwda
1 e\,w, Im(pli=t V¥ peS (o CM?ocl_ uw'dabv(»)
2 a@dv\, W, 0 V'?R’\ n(P) .é o{toa,o'nd Ao FRAWO

BugaTe a © vo oo p, TpS | e w(e) L TpS,

No CaMo de uwia /bu)o-ufa'a& Fmamcu-w—da.
Y: DeR*—> R
M) > Plww) = (% (uw) .\&(u.\r\, 'i(u.\r\)
om ot f d wwea pmameliasto sl (Guat, +9)
o fempie P ?nu’vte, wale o,
\‘Pu /\\"/\rg‘
ll%/\%-\\

\(: WWA Campo oo , worwmal a §, oo velorgs uwifdnios

o =

Enhidante new Toda f“\ﬁl&? e WWW’(, um ‘/xcmré ¢ dado

i:da fau.fxa, (ox {»et&),u Mb‘biu/g Tw. roo(l. Aen cons tuudda

f““{,mmﬁ. ?uz«.c U wAd f«ifat& fu.rd AJ;W?«&M ABc D
3

D

A B
ae.{yuw'\—cola.dol\bﬁ\um:,w,o cB wlaudoe A

com C €& B com D




Faixa (ou Fita) de Mobius Garrafa de Klein




4

Lntutimmente wwa gupafiee ouedinel Tom "doip
bdoﬁ“ _

Se 5"”“2“5"4,%««»%"‘“‘”;”‘);"”
Goutfmw A2 w;tneﬁ uw.fa’uo/ 91133»00441} a S 1:.’4 ' Q
do  owdagan e mede caro Ad2<nup g s ez oueidada
Ob/sm\rb ‘bM& f(M&l WA ﬂ*tj‘zc:ow ou&«t’fd S #/50’ e,’
?e%«'va scolivn alaa/S vuedago<h Fe« qcmrl,o,

ap o'\iud'a.ﬁ-e/&
N = \fu/\"?\r" - - ~ P A
L LP\& "\P\r “ “\‘Pu A\"P\r‘

NO T,q ',&a,«.c_-/“ cous;almaaww/& fc/ f—u’pu¥ o‘u&ui;\'m/

Def . ' 2 .o
.=:£. 6&wa\_ S=R uwa /&ure‘g M?M o«airavt.p)

m uwma ocuedagds peaa S (te um <auupo conliwo
e S ¢ e \ra:vu/ wwdlaicos o{fé?vm(}. a 53 e /u,da
P um c‘“’“"f" vdouad cowlihuo defimdodo - mum abeito
Va K g ol 5 (5 2V),
A ‘\vdiw Ai/su\o«:(iuk. do counpo F pobuw S,
o Fluxo 4 B dbavdr e S £ 4 vitegead
&iﬁ.«}:uéfa'ak,l sobig S, do cauupo escalan

- .

e e SR [#.3%ds
e YL
S



Obsg

®

®

Se _F? M]?MM& © campo ole N%c)daa‘ef A
gt B SE."no\s
S

MT;MMD\ o wiuwmg olo .?LW&O et atia vessa
o /bu.ru;? S e uwma wwecladle a&TMFO, na.
resano oo M

ot S £ a /&bt:u‘g. ]om'me.'tu'—’wwf‘f
\-?.'DGRZ-—:’Rs) “'P(\(.V‘\::('K,‘&,l)

edio
(Foids = [ (Quai)s At g aq, hdudv
6 D \ “\‘P“l\\"\ru \—_\/_“/
= dS

- S -\:;(‘-Plv\.\r)) - (LP“’\\‘P\)-) dud v
D

R ¥
b AR w A -k
’ i Leuﬁ\eu-“

j_‘goaO\S = ——S F(\‘P‘W.V‘\\)o(\.?“ A\‘P\,_\Aud\r
S D

j F(L‘P(unﬂ) . (‘-P\,. A\P“)Aud\r
D |

)|

\n



\G‘

R s s ae(u(‘%.'coda fungao 2=fi(°(-}) >
a1 eDd ) wddo -

S E-?Lals - j E(xﬁ&»%“ﬂ e ("?x )‘H’ ‘) Axda»

S D

C](Maw’\/o ucoekenw/s " =

WuA cmro Ae V'(rm/s umfm/ mﬁa,owm/( A,S),&:;;L
D,'zw/ﬁ,bwa {Lwﬂ‘m,u S, D5 ot ouendada
?”“t‘;’““‘"w&& AL o ca:vtiukabt o %wa,o Ae DS cown
o cahega %o/bbutwlao de n, 0 it M/‘“f’“ﬁ S

—

fu,a. a noﬁ/Aa @Wa&, >
)
[ : 5 f ,:; DS

owedagir ® ol DS ouedlacio QG 4o 2S

[ 147 it e @ pisak © de S
de VS 3

5
“

Se S 5,U5V...N5, al,cim/ o e

oﬂludada/s& ¢ :feva,th sunedan  cada 5&, Az wodo
wna Tena comumt de  oluaf /M&\ev\{i, ap

| ofu‘mn?(;q. fho orJA;.



ok I\

j ?.?La\‘é —:X?.mg\SJ«-jE.ﬂla\s +...+5'[3.¢1ko:0$
S 5, c 52. R
// \/

Exwr%}. "

@ Caloutar jsi?.i ds | oude

_f\-' = R +a‘§ +2k

5 C: I?M-R. do OLQA,M 'Xz'i'a.b:ll' eK-EL Z=0 ¢ ‘6»1‘2.“"3
ot W arowmb paa 1 dein’ do b ndro
3

\+



Podcm/» Ivmmd’“m S ' Gt
LP(O.RA’- @,ooﬁe ,2/&4«9,2) , cowL
0O <A ¢ oszs.s—Z/sw@ (“&’Zf"“a)

Tewe,
/LPG - (“2/$W9 ,2@/360 O)

e (o,o,t)
\Pe“‘?z"(zwﬁ9)2ﬁ¢“9)°) y pnfyll= 2
~m= (2w ,2pm6,0) = (co/se,f,we,o)

. & m o= (—-oofe‘-—puo,o) <

(#2545 = | g, 2)-ovo g 2

- D
ag 3-2pewb
=J S 44240
0

0

2§

=-4g:<‘r3- 2pu®) Jo = -4 (39+2w/s9)

w e ZY T

S

0



@ Calculan 5?..‘,’;45 , ekt

$= 'X.L.+‘a/& 21\Q A

S < 0~6$¥MA xv&*l:Q COW\WQ-FOM
pana %»V\Ao\a us,ua

ol .
Solugan -
:1{(%%,2) @
ppicap
- MR 2.50« cop @ 0<O§ 2F
=2;swfpeua 0¢p &
x=-2¢o/sf5
Foll = A(a-22)

2
- —%—(4pm¢~2w/s}s)

- g(putd - 2cnig) = 2(1- ' -2

B b ik
= b peup dpde
SFo#\,AS < 52(‘"5‘0/‘??)4/‘0“?464?
> D

1]

2 (7 ((pap - 2 cqi ) do dg
= Adbrx SW(PW? 2 3m2¢ﬂuq)a(¢
= tom( —epg [ + wf?l:)

= bW [~ (-1-s ~1-4 wn jb¥ | &-2) =
(=) + (1-0) (22) <0



\S

@ calewlan o fl‘hcxo oo campo i a‘é—xa,a-a.'k

dlavs da pauf. S: 2=xef, os 2t
¥ wa M(;&Zo Ao vt wen mad exlencon

vabl.sjﬂ:
s ’

N Umaa, peram e ; f‘;‘o f?w“' S <
§ by Wix,y) = (%, ‘xz_., L)
('x,zﬂeD, D: osx+3‘$1

" %
i -D
5 v X

4

LPX = ‘l,O‘2X\

\P}, = (o4 '23»\ , L{)x,\q?a = (—2x,-2}‘4)

handty U= iy Vit b

—_
M. =

OIS (2,24,=1)  ( vomdd ifenien )

ds = i+ A(x‘qq Axdy
[F.Ads = 5 (Ry =2y = (g ) Axdy
S D

- - Loty
SD(’& +2\) olxda.

0§ s

Ewm oo, polases D:{OSQSQT

ﬁiﬁ%eo Kafta B, Ay =ad e
o b 2w " |
[Fads - [T adedn < -ax [ dn
S

o ©
|

0
:-‘ZTV(A‘;’"-LL)H = "——:‘:' :*Ty

9
"



