Le,c}'u(“Q, 5

SULSU\‘-CaQe, P(‘o‘dec}tioﬂg in ‘HWQ case of H’?Z JSOFUS

-

Let 8 |
Cem\zeéo\e,éx \\omO+0\>ica\\y Y\ofﬂ*rwm\ %\'m?l@ Q'o&ec\ Q\)Y’VQS_
Recall % 'S Mﬂmm\\y dendied with PQ = @Ui”ozg.

ol c,e%) Ta——c < an amolos.  We need the def'y

£ the wrve emplex o an ammvlos which 15 m\\r\oym%\y
Glo pun \ﬁkj\égd'\

QD‘“\’\QX« Vo )C\/\QJ SQ\RQ, DQ co\{o(}z, I'“ %\Ve, Hne, GQ«p\"uu\
ol deom  Masor- N\w\sky\s " Geomekey o the
Foc omnolux A \ +€L=H%ﬁ@ﬁ\n=€§

ot the vertices of

AS L)SU&,) LQ ‘H’\Q, et o&z \SU\'O\:Y L\O\SSQS QQ

Q/:M\:\e,x ogf CUCVeS | ]1:,\\
x Q»m?ac,‘t Q(\(\\)\\)g W\'ﬁ\ \QODY\AD\FV . \

C(A) be the set
PQHLS From one Eoondary }
Component L A 4o the other
)'Iomo"'o ieS :ﬁ‘)(ir\
jies. it
the boundacy pointwise ( -

4 5 the Sam W
};%, These are ierier;z: ‘ ",j

These are M; g

O\w\‘oosly thic set  CA) s Méa, bt wee stuck
N\H’\ "t



Join  the vechicos of (C/4) k}/ an edéte if 1%6/ have
Ce?regen{ajﬂ'\leg wn'{'\n o’isdomf m"'ef‘/ofs) %Dormmé the
cove wmplex of the annplus

Foc A@e CA)  veckices  the S\‘éneA ﬁléelofa'\c inteccoction
ool e o{'€) i< well  defined . (Oﬂ\y coont  infeciof
werse Chions )

Lommp* Olcm\(d\@ =14 ld- @‘

Lemnp Yoy = Vbtpoo v+ 8 A £ei-1,0 ig,
(Note Yoo = - (A \ \

?xc\m\% 18 \mge, A E C(A\ defmes iy Ma«"a )?1 CZA)‘/}Z
(EE%( pr—> B+

| examp s —{ IS A ALASL — 1Sometr) name\
i A y

=300« 4 (b6 < 13 - paod) [ + .

So N“chouf \QS\Y\% N\\/%\A\v\%} oNnNe  can \magv\Q, CM) (BN
SW\F\\} WA (0&& n wekcic Spacte, nst o %(o\)‘)\,

(cueves on T2
LomPaLft

AR *\ CiE % lot Ac. be  the A anmlos %err\eg
W\ ‘\\(\Q, rb\.w'\oos \ij ‘Q(‘Qw\ T- 0 \{Q{" N % - 1(‘,2& e\agmg
&\\o, ?Co‘xe Chion ‘“’C( L\ to C.G\ C\ S m Jt\,\ 0 Seff‘.

z& \ e;& ecs\)nlg the (es%ir:h'orT to Ac, OP & CZAC\

k\ &of Seme S,C,C. ‘0‘ I‘So%o?\‘p ‘\'o \a

/ﬂw@'\ ’Wc(\;\ 'S @ geﬁ oQ CJ\'QW\Q,JEQX i

F)



To make Hthig more explieiz, let ¢z t(10)= 5= ¢ /{l
md o= tlo1)=0¢ & |
Aen b= 1(\)\%\ = ?/Lbé & will ")('(?Sgcjt ‘

Lo 4 I Ve
i é\(\n\)log Ac curvey

365 of 3\0\3(& @/?,. (1 quesy w8 should
hote,  taken  feeipcocals  Somewhere.)

Fach b will intecsect o eithec LP/ZU
e T?/fb/\ times. Se 1he, ?rosgé;k’mr\ ‘
T ean Safz\y N thougdl o s Jtﬂjﬂ"% )\

the m%e%ef pact of ?/Zf W "

X

@V@? (BoonJaé Geodesic imo%@); Suﬁ;ogo, : R %eoJesiQ
™ ‘@QT&\ é\gxbw\& Lrom. Ceao-. Then the diameta of
the projec bion mly) 3 at most 4.

i

" The dashed line 13

| the 1(3,3)=% curve.
: Tt hay 3 mmponemﬂy

b Ac-

08 Mobs assome e 1.0 Asome 3 b bhieg st the
Mameter oy r\rc( e e TR N Then \bi: 71; < \00\: ?‘5&
ey W Sq\yxﬁu\ by ot leact W ere,%er ?omjt 5

S‘JP?OSQ wolo% L;i< L)(; )
k, is the |east m+€6€(‘ ZL”
] g, ™ 6@0«%3{ ! 5L>;‘

% most pass ‘H\(o%k k, - Ky

b kez K kit s )
T} : : u b e

ka.



T\ﬂ@ U{\i%\)@ %@OCJQSYQ “Q(‘om l’ﬂi 11:0 Lﬂa\ N 2’{1)030) lﬁa’i.
%)/ assomwion 1 % drsdomf fﬂ')“ﬂ 20, yic/o(/'né a
ontcadrztion. ™

This pCoposition 13 fcye i hfé%e(‘ 4envs, ?(’ovecJ E}/
Masu( - Mmsky_

The %eﬂ‘ﬁ corVe UmPI@—X

Wé wilf Y‘i@ed to L ARV a\\o\r\/d SuCtaces w\’lc‘/\ \bouﬂdm’y.
ocrente

Lt M ke a cmpackasuckace | ot @)@\@)g)@)
isotep classes of S:m})/e ¢losed ‘

% :?wwe&y not "&o4of>ic; into 9/‘4 R @\ ﬁ’

Then C(M) s a sim?ffcfzzf complex wth 2 [k»1)~sfmf)/ex

goon by o parvise dsjoint k-bople o Make it

a metric spaga E}/ mak\'ﬂ% emc‘/\ Sf'mfle)( a S1Lmno/m_4

Euo',‘ng\ 5|‘m§9}6)( ¢ ugmé i ,PW}L metere We il on{)/

c,oaméof the 1- s\f\e‘@%n) the  torve 6@:19[4_

(lam: The corve %rafk N focalfy nfinite.
0% tud abeed st afb=allc =7

[this s ?o&g{ue Lecavsd We
roled out  the "low 6%0;
COLS@S) < S?tw(@g Nr?:{’l <5

poll ctules \

m



Then  the  corves {DZ(CBEMZ e ol distance 4
&(om a € 23 &

Clam: -The corve %mflq < conected. Ta Tack
dlap) & Qi) + 1.
Y Assume d#(g(ﬂ(lé\ = L(Lx,(%\) 2. Jch@y intersect mn*nma.l/\/
1¢  ilp) =0 the We're done.
1¢ L(a(\@:i then  congidec .Li small neghtor/wocf /) M
T D{U@. W is ﬂecé.:w‘nfy A ?undufecf torus.

(onsider the Ve W, =2 U is isotopic iNto M

the M is a Pun[,%ured Jorvs.  We 153UMeo M s n/oJc
1N \)\/(\QJ(,Q(QJ(X o O /Su € @< M\ 3 A(@L()o(\ ’—A(QM! é)ﬁi
2> by =23

Now Wl 2ssume l(d\())\ik 2;2 anA arguq, \oy malucjtion,
C/oz'\S!AQ,C Qa ?m‘( 0(; NJ\'\O‘(\;QY\\*

p
-\m\\’\‘\’g n d(\@. Ww
'. s ,",' ) 77 ’;: ) :

WY

ef — — — — — — ¢
-

-
Jof &

o & ﬂél'gl/llm\’lﬂoo



Cm&@ 1. Assume @ Can e ori%ﬂjr@é a5 N the P“C-Jru(“e:
Ahen do a SIEC % \o%/

0 &hcm\ Yo
?COAUC,Q, €>"

Then @ MOSY  cfexs @
oracly once | fom
the et side Yo the Ca« ( Es')—i =
A @d=% ad g is et .gampg inte M.

By wdochion 3o, %}A 3(a, %BJrA(% @\
Lal-DH+4 +Q = ak+ 1.

C_OSQ ]: ASSUMQ Q) can L‘L 0<‘~QV\TQA 0SS Skwv\](\:

“hen Peﬁeofﬂ\ S\)r%c,ry
o PVQQ‘\)QQ

B, ¢ Ba
Each @J i< homot.
nonteivial \ -
Howevg( L(@@ <o we must show  oF least one QQ
e B k\w SRUEC IRl

e B D oo\)\Q W To
i @S s not lSO‘h’)P\C o oM ‘HWQV\ WG(Q olor)e, L)}/

indoction bumoOgQ, @1{ = nle. lf\omO—l-o,olc_
+o QomPoneY]JCS o M. Then the component o

M\(g \Cp(‘jfa‘ﬂ“v\g the @5 most be a £hr\‘a9)~Punc+ure<J
S?WQ(Q\

[6



AF\D\Y Jc\ﬂ@ above a(%\)meﬂ‘t +o Jch@ othe se%m@nt O\P
{o( cut a‘oné O(O@zg @mm&né Jdn@ ?omt P A

S\\ONY\‘ /\/5 we QY\A e W
e S ik

Op g n this
cosa  then M

mosk ke a L"v{lmgg 2 P

?om}ro@cl 39\1\@( Q) wlq\c\x o y
aaain Wit

We  Assomed is not the casg. u-z ié),-pe(ﬁv
\AUG L o

X

NOHCQ/ ‘Eh@ R (everse, ,‘/]@160&',%)/") one carmojt

boond  diskance  Fom \gg_b\w 19}/ ntesection numbeﬁ

BN € A0, 0) + d(a,b) = 2.

SQ |\Jr\g Y_\g_‘_t okvtq\)g that J:l/\@ cLUCVE,
gooh  has 00 diamete



