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_l}_rlv IM st f Yes
3=(Ult) = %eoo\ n C(&)
witn TR (W) #¢ Y ¢
then  dliam Tlv(g) < M

’Proo? ihea ® Gim?\fg Q wet Y & o Leasure..

V- loops

uv,we C(3) .

Sa\\ dis o ww-lop i€ for eadh ace € WAV either have
© und) €A
@ luaxl=2 and Sions o intersection ave oppesie. .

Wil apply to V=Y, wew
T show: Given any g=(u0) , V, W

on (Rl Wi with Ui ‘o ogh
quosioged: g'= (UE) . (ke Leaswre) .



Tecigr for  Ww-lwoo  conerson U~ U

\& w Ou\fead\{ o Vw~\oop) W=,
Ohherwise LL’Q ﬁ Z 0 piInimel arc oC W Q:\m% the olngh
note Bp‘-‘ % where XC WAV 1S The are uShace

the g;\\\,\(e, \m\y?éx\%.

Q@éb@ \E‘\%\“Z., Signs Dgx\\'n\ Gre. Some,

,C_ose,@ ’(500(\ =% nona\"cema’dng SHINS.

Similow- o Case. @

C“S,_Q/@ |Baal=3 G\Wna&ing signs

(o Showt U is @ essential
@ n min QoS wih v, w
@ a V\N"\OOP.



Claim: 1€ we ogoly +his recipe o @ %od = (U) we qpt
o ¥ g'= (ul) thek is o (4,0)-quasi-gead.

P Gawme o8 Leasue. Use (Y ,U\\fﬂ) <4 7/

Now (o Hha moayc

lesnmno.. Y €6 SoM NeoY  w Q\\*S l'%%: alv,w) 33,
W= Vw-lop (@) # 0 e AU 72

mn-" ® d\( (U,w) £ 2 \( Nonennulow”
@ dY (\A,V) £ 5 e oo™

KEo 2

4 u L

] y

[ l\/, | \Fom art. of Ty(w)

ok wost dwo

interseckions

Arcs/ cored With at most Awo [nfrsechors  conrct ?s\\
te.  anst hove distance. . A

* \Neolo ceqives d%3 inthe dotw and the Lemmo..



Lev__v\v_n_m. 3D st. ¥ Yeo Y veoY

\{ %ﬁ& Vzlo,...,ha=W nz % <D UnsW
\\twoz d\((u(,un\ <D (22,

Uo=Vedy

P Repace q= (W) with g'=(u) o (4,0) - Guasigeod.
Fadn W is D-clese To 0 D= ok 4 6.
So+ Ul dose Yo On in Y ta‘1 ey, Lo,
W dow Yo some U.f\' (quasi%oc\s are um»f dese, Yo Cgac\sﬁ )\

Pod £ Thw. Lot B=(541) - ball arownd I -

\f( % - Ny . W
AR
l Sl )’l' E I.‘,:) o(\o;'\'(ww
N

a,b = other two sides og Ui,uj,a\( ‘\T\'ox\a\a,
X/y = Verdtias rigey ‘o&«e/ oferr g Dosses
‘me B. (O‘Hru—(wi%& X=Ug, \{5%‘)

kﬂ{'- % have distance §+°0 boom Y % any
path & lngth & hos all vertices interseching 3.



Now, e poin*so? (Ug,..., W) are within S of aub.
At some. point Jc\\w\ Swrtth '(\:Uw\ closeto-o0 Yo clogerto-b
That con Yopqen in B oo ouy of B

Qa__sz@ ¥ within § of a
Y Wit §€b.

~— i~y

quPm\\noC(gmgkk < 2448+ 4 in Y.

C_Q_Sb@ d Uk, Uxsn outeid B win Uk - dose o o
Uett §-close to b




“Berestock Lemma

§(S) = complaxity = Bg-Brn = vy dive ((S) +1.

Lexamo.. Y, 2 ¢s OV@(\@P)‘(\%
CATRNARY.S

Yor care with Thy(X) Tzk) # @.
Then

d\{ ()&,323 7 \0 = d;b‘)ﬁa\ﬁ < Af
e cont both e \o,r%b
Ths is ox\o.\o%o\)s b bt 5 avove. (Hhink f % as a\X)

s, Lk WSS 3w 3()74.
w,ve C3)
Gu, Qv projw\ior\ accs in U
Tuw) , TTulv)  projedion GANeS.

O Uawav) =0 = dyun) £ A X
@ ll[u,xj\d)o == i(u)\,>>/ z(du(u.\l%?-/g,
@ Ll £ 2% & iowav).

P& | ommo CLe,fm‘mde,f\. d (,32) 71072 =2 distance. (ea)iZed
‘o\;\ omves U e Ty, Ve Ty(32) st Ly 7 24=\(a (Fock @)

Now, w RN Come ?rbw\ ot Ou, Gy wih 1 (0w, G 2@'2)/4 7%
(Tt ). Note auc%, 0 ¢ 92 One o of au bjw

O¥< of intursediion With oy lies i Z. Ths arc is o\\‘sjo{nJr
fomm X —arcs tn 2 , Y s dz (v, 0Y) € 4 (rac)c '\) : %



Moze Free Groves v MCG

We Showed : ;.'Q € MCG ?A ~s d n st <C,ﬁ, ?,_“> 's abelian or ge_@,,
Thet ?foog M\’&S 4o £ g?k QA.
\I\fw\)c Yo W\%b n ‘(:wo more. wm,,sz ® f:( are parb‘a{ p4
@ k=e0.
Fi'rs’c-.—

Mﬁe_ffgz GrovpS in Jsom (H?)

Say ab ¢ lsem(H?)  parabelic.
WS 3n st dan v ¥ hy

Key s 861" \E ARC ace horballs with dg d (Teh) T () > M
then  the gpedasic feorn AbvR ?;.sscs’\*nru C.

Chosse. forsballs A/B presenved 5\1 0,5 and distaner. | apart.
Redaee. ab with pwers st.  dp (B,aB) Y 2M
dg (A, bA) ¥ 2M
Cieste. an “deskfiod sonce’ by coning off each horobl
in the.  daby-orbit of AB.

Lt we af B ah ¢ Lakd
5SS - 6L

To show: A(w®,B)2 L in Yecteitied Seaces

= \A)d-'id > <q'b>g r?..



et Biz -5 (®) { 0dd
= g -. 80 (A)Y 1 even

and By = /li?)
Cloimo, % dg; (BL—\,%M-\\] 2 2M (dist of pmj's\
Ph Swy (oedd

g (Biot, B = dhsersi (8) (S-St (A Suve - Sen(A))
dg (Si'(A), Sm(l\\\

dz (A Se(AY) = da (A, BA)

7 2M

1]

W\

B

tﬁcor}ns'!c.
Bow)

Wort o <hing Hhese, toggther i the gedesic S By #BL
Posws Fhrough ol B, the distance is & loast L.

By BOl have this pidtuwe: g

ASS\,\M \ou\ induckion that any %Qoo\es\c. Qmm Bo Yo Br-y passes
'\'\\@6\’\ ’%0,...,’8\(—1-

Clasmo. 3 Qrodesic. from B *o B ovoidirey, By
P G O From Bo %o Brz  passes in Br-i.
By indwchion the, indio) qroent from Bo 4o Br-t
osses Yorn Breo = } can ke Shortened .
(use the, conirg o L)



%V\ C\a\'m ond ’EG\ ] d%k-l (Bo,'g k-'l-) S M

Nows : dBy. (Bo,Bx) % dgy (Brea B) - A Byt (Bo, Br-2)
2 IM-M
=M
B\ "B\ ony  Gead Com Bo to B ?am"\%m Bt
A by indiction suth a qod posses thru B, Bk

To  condmrde. d('go;'gl_) > L éemfns Yo Show the, Bl ace Po\{rw’se,

dis‘\o{n’c. Sur\:?ose, Ze’%{c\’ﬁ\‘w. 7)1 o doove, he constork
Godsic Z  fasses Yrarw Bi,.. Bk = Ze BinBur | a entediction |

oo © Redo the amumert withevt coning.  Instead use
Beorsede ineguality.  (see email NI Ma«sa\/\as ll}l1/l4>
D Show all elomerts o& a)r not @ry to power o opruvedor

ore. hugecbolic isomabvies . \QA:;: ?ambo\s‘c,sfd lipghes  erove
Pts S\x\o\\‘m(\\\.



FREE Gncws FRom ’RRT\AL’PSEMDO-AﬂoSO\[s (MANGAH&)

Gimpe cose. AR ES
=0k g=0B < 3\,0B conn.
dees (o) 775,
a.b packiol pAs supp. on AB,

/Basical\\,‘ the Same. osrguww\{. Need ‘o Say what horoballs are.:

Ca=3veCS) : Tam=4% S N, ()
St o Ce = N\(ﬁ\

}\Jc’ru- dw,p) 2% == (an Cr = @.

'Qeg\am, ab  with high pwers  S.t.
dr(Ce, & (Ce)) » 2M+ 4 < dA means diam of uinion
dg(Ch, b(CAY 2z 2M24 o oo prof's.
Fiest one. plies A (v, a¥(v)) % 2ZM N e Gg .
Since, Adlown Cg = 2.,

de.  Just fun theougn the Same. atgument.
Since. ph's  ace only efs with unbandsd orbits, imwmd\'of\?AV(

o X ol derrerds & daky not o o & powrcdf o orb
\s p}\



“Benestock LEmmA

5(S) = complaxiby = Bg B = vy din ((3) +1.

LE)mmo,.. N, 2 G 6 OV@(\NPP)‘(\%
JCATRNr AR

Yor carve with Th(X) Tzk) # @.
Then

dy(3,32)7 10 = A ) £ 4
e, nt both b \Af%b
TRs s am\ow o bt D above. ('Hniv\k & X as BY)

feds, Lt WSS 1) 3() 74
wve C3)
G, O QYb}e,u\ion acs in U
Tulwy , Ty projeshion Ganes.

@ (Ou Q\IH o = du(’\)\,\{\)< Af
® (luv)*¢>0 => LluW 2 2 Autam)-D/2

@ L[U)‘\,\) s 2+ Af'i(ab\)O\\l\)-

P | evramno (,Le,\‘m‘n%oA. &{ (%, DE)Z1\0 72 =2 distanc. rea)iZed
by cwrves weThoa, Ve TY(dZ) st. tluwz 24216 (e ®).

I\low, LR N Came Somn orcs Ou, O WTh tow, av) 7(6e-2)/4 75
(F;&* @3 )\\03(6» OuSEX, Gy & 87: One orc 0? Gu \D]Vs/

s o? WWhwsedion With Gy lies in £ Ths arc 3s d\Sjo{rd’
‘Vrom X ~oacs in 7 Y s Az (*,0Y) € 4 (Fm '\) %



Feee GQOU‘PS VIA ,PING/B)NG ( Minoairs A LA \SHIDA ® UAM)DI-—EWN;)

o b oA witn supports AB

YA, 3(B) 7 4

AnB+¢-

Choose. n 6%, bawshtion distance. & o onCa) js » 14
and. same for b-

’P_ygp. <O“,bn7 e E_
. Ping oogy nesded’

e - (v T T #o , dplv 387 bof
Ry swier Nete Yao¥y =@ by Belwsiok.

Toke ve Xa.
Behrstoek =>  dp (v,dA) £ 4
=2 dg("v), dA) *» 10
= ve Xy Y/l



/_\22_(93_3 outbine g(r’ P_‘E‘g) First w2 cone o o B X
ond Show  result 35 § '\r\\\?
(use.: fNow Arovdlon c.ava\"Hon\
The B now otote about cone foivts
noving gml\\;\ ~= rutaling (“;vn"\\q
o iy @A~ Ve haling + it we dokea gt x
siliciontly for fom o cone gt ¢, than robole
oo \"“\ q thon  fhe O&Ddﬁi(, (;Yom)(
fo gx psses dow ¢ (e BN
A his Sone, the Qmoc o feminisdert of
\ost \ecdure.

\'\IW\A_JL“S. A windell is o subgk WEX with

O W almest  Convex

@ Nltoa'(\i\(\ C = WnC 4‘¢ (= sek ogmr\y}s

@ Gu= {Ge: e Wl preseres W Ge. = ro{’o&inc‘\@\*

® d Sw e WAL st. WEE‘:'SWGC

® (Greu\d\imcw Conrdition ) E\‘W eJ\\\‘?%ic, in Gw lies in
Sorea. (o, , Ce Sw. Other eits hove nvar oeed.. 0 Ja
st. Lol conrtains of least 2 grorbits of pts o} whic

thoe 15 e s\noﬁenin% %

6\f\o{¥em‘ L x = oxis —gr qQ , corfoins Cé C
Shortening ot is re GV sk ql'q’,_ejl sX. .
39

4(q902) € [248,505) ot dlgy, rg.) € 208 S ¥
—F‘icx%\.o_. £ = 1y has Shorter L /

\_M\g\\’\ ‘H(\wn C,j ‘-’r_iz



[Nﬂ{\ll’TEL\‘ GENEWEDEEE G]Zou\?s

Thm ('DANMANFGRANZA\QDEL_-OSIN} Fe MCG(S) PA‘
J nst LS2EL
and, Q\\ ﬂov’\’} n’vfal tth\u\'\'s pA

\nSp)'fed b\,\'-

Tim (Geomov) I mem(k,8) sk i Y-, Y ore \r\\{?‘ domunts
of a 5—\/\\\? ap The normel closwe. of the (}T‘ is Ler
whon Mz Y (.

As\‘o\e» W\rxﬁ‘\'\w&z\‘ s qroups

Ei MCG(som) — MCG(Son-1) 7(;»'805 [t ma///@d loil
’gru‘o (60,\«) . m ku‘rt_ “—ann\"c\n“

Thwe. For 125 Brun(Som) s all ?A (i is obviously rocval ).
. By NT Classfgmhbn, Sug'}u,s Yo role. ouot

A Brunnian beid prricdic., cedueibla. .
\ E;s\:\ Y role ot penodic., eithur by "Brvman exact Seg
or 0\5$\'¥iwe‘bv\ o Yovsion (v MG (go,n),
/\ ﬁx\\ an e\*)co[r\ Beun (Go,n) has a fedudn% cuve G
\ On ona oide, of C, T s doing Somathing rontrivral.

//l Forgr o madked o onthe otherside ~ Ff)2d. @



s Cancertimnos Teory .

X = 5'\!\»\9 Space. YgJ
G UK by isoms. 5\/\
(@C\ e almost- convex Su\ospace,s Y XY 3¢

(&\nmk: o¥es)
(R)er R4 Stobg A
(Enink: yp. elts)
GOL uin B Qqi= gt
¥qi = 9Rig"
T {(Qﬂ , ('Zcfg " moving gm\\\{"

Injeckivy mghus @ iy (F) = inf § dlugo: tel xeQe, g¢R:\id §

Moo tawebng const s AQ, C) = diamn Naos (B 0 NZOK(CQ_\‘\
aote: QA \ Hhis irfersection 15 o foore ®;
by g‘\'\\\q.
A(T) = s:y AlQr, Q)
T s&is\;ies (Sﬁ:a?\ concallakion l";\
® n(T)2 AS
@ AlT) ¢ € iny(TF)

Tam (D66) T Aee st i T sahishes (A,€) ~smal camell.
wvth A>’Ao) £2 & ‘h\m

LR s a Qee. Preduck en some_of  the Be.

Tam:  MCG sokishies small canc. with Ri- Q, fe PA QU = oxes.-



71’GHT GEO’DE.S\CS

“Probaws win C(S) G nok locally QN'JQ{ ~ havd to do u/gon’ﬂtms
® MCG ockion 1ot prop disc. A bl Fo gean indh abact MCG.

Wi\ (oedy Hnis  Somewhod.

Tk ogodestes
A tight opodasic (o Vv %o w is a seq. o Simplices
V=m; -“lq—'\:W
s4. OV = BTCOT-‘,G’,-“\ I Span d? Ty, Tem = smallasy SN\)SVYQLZ/
@ Alvvy) = hi-jl N Ve Ve @i, Con'\‘afn\‘(‘(s\ad’cl/\
\'}
exGxodle.- " v s the canonicgl  Croice
‘EQ C@ Q"DW\ W Yo W.
Tightening
Given @ geodasic. Vo,...,Va cCan tighten ok Vi*  feplace Vi by
a V (\‘c-\ ,V \'«-\\

/P_fg? I We ‘\i%\rﬁen at V¢ thun Jd@'ﬁmack Vi, cesult is sl
fiwk & Vi In pavticulor, Haht geodestes exist.



T’ S 0 %, olveady bt &t T2 and we dighen of T3
Te \f G2 (N

v’*

0——!

New guth is stll osdsse (it hos sawe lorgth as o Gedesic).
= ol c,omgowx‘cs of ' B G jrereet
= F(0),0) connecked.

(9,09 =0 =¥ TS T(T,NR)  since  Tp7 OF (€1, T3)
= [(@' ®) ¢ (o) (Use connectedness) .

Need. €' 03 N FE@®).
Se Lk ® € F(T),Ta) and say (l,03) =0.
~oneed U, T) £0
() =0 = {(«,Ty) $# O since. these poirs Ql
(o, o) #0 FET ) ad S resp.
B @ E F(%,0)
Ao & wust omss (W, B) to gt Srows & T do T

"

T

@



/P_r;ny There ove g‘n&dq many Jc\‘%\\’v qeedisics bhhuean dwe verticas v, w.

E- So.u\ Adlv, W) = n.
g\x@iu.s Yo Show 4 "'\\‘ni‘\‘dﬂ many C)AO{C,Q.S ‘gr 4T on a kg\l\t
V= Jo,Th T = W

Co:\ S Ou\br\q3 V.

Ta=wW ?\\\W\g Simplax 0? arc CDM?]QQ T

Tnt  alse gives ?;\\\n%swmx Thn-
N&r@‘- LT Tna) = 0.
Y—;c)t / Giuex\ o Eﬂwj S}\v\dp.;g T in oxc ompbx 4 on\w

g\:\‘nih\\\ ooy Simnplices Tt uith (T )0

(Eh\ ndudiion F\‘ni\e,\\\ oW cheites Qr Ty,
By Haness | one cheice &f T, for @dn choied T2. M

» e

\ﬂ Y oove a(%\»«\m)(, WR Con olcaori‘ﬂ\m\'cd\% List 4l the T 4 © s,
_‘QQ(. 3 C"u\gon”t\\m 4 C.om?u‘\b dighance. in C(8) -

T Assume have a\gorithen 1o a\is’n‘ngu\is% dishances |,...,n-l amd 7 -\,
Work o o.\% Yo dist. % disnces \,-.,n and >N,

Lt v, we CL3). '&\ indudiorn we can b if dlv,W) is \,..,n-l or >N-[-

If i \,..,n-l wr ore done. So aSsume OVW)Zn.

Nu& o 3\ Y dlv,w) is N o >n.
List Q) andideke T's  on o bight qath of gt 0 as close,.
\f aow So0n W bos AT w)Enel (ging indudior) |, Alviw)=0

Oharicee Alv,w) YN A



A@cams £ tignt qgodases

& Qower Woith net. MG

Thov. A ph in MCGE) hus yan honest geoddsic. oxfs gl

T Starn. Sow\ ¢ is ?A with  Lwat pis abe VY
L-r z ek of o ’dg\\* %edm‘cs ‘\‘\row\ o ko b. local\'k(
G [ - et of oll qodests forma o b/ fuike!
G- éubara?k of LD Given \w‘ dnlen o elts of LT.
AG = et of godesics Carfaned 1 G. YNee |7 & kg !
G/45S s bite
> fokel 4ty divecked eéag; (TP}
SM\ re hg s LOJH'(ogmém\ca\\\‘ least °F N *ye g
e Sequence. o lokels deng ¢ 15 L. loast armeng o\
0pe0asE-S Qm % to v in G
LL = st of lax, least cgedis < Le.
> His is  §-invartant
Claim 1. /»L bﬂéﬁ

P Toke lorger ond \OW lex. Loas} gpods
\om\ ;}nﬁws =7 Somae. é%b convernes .
Clown 2. | hy] & 2.

Now Yake. any - g€ /»L- The G‘nﬁb\q o s ave
?e,mu?teé\ \0\1 ? So 30me Qowey” o? -S\ ?{\e,s o

o&odmc_. 7
C‘,_;O_f- 6\'0\&2, Hronslation W\'\ (;Y e ?A S C(g\ s r‘ﬁj'gmk.

(f) < [ fn‘r d(’______{-""(x),x)

n—> oo n



lNGﬂED\ENTS Tor ACYL\NDR\Q\TY

That.  dlab) >3 => | Stobucg() 1 Stabuc ()| ¢ No = No(S)

T dea. avb A~ cell decomp £ S
'{:opo\oq;\wu\ \ermno, any ?e g‘\'a\a(mﬁ AStb (o) has a 1 Iy
Lrok presorves the, col decomp.
The resulting oo, of the Call deome is dolermined by
Wrere # serds one 2-al.
Bot tha nombar o hon fectangolow 7 ~ells is o least one

M\s\oow‘&»é\\m\o\%\ of S. &

W G(G\‘b}r\ = Curves ﬂ\och lft on  Some, JC\‘sk\ %e.od grow\ 0! %o \3)
whee Alo,6) € d(bk) ¢r.

Thm 2. Fx r»o.
obe O[S with dlab)Z 2e + 2(08414) + |

C,E'T\”:O&oé. cmm o Y b

¢ Nriosy (O U N raross (b)

| Glab; ) Nasler| € D= D8

—~>




(Pr&oor of AOfL\NDR\cﬂY

R= 4c+ 2486+
N o= Ne (2r 448 0) (851D

Sy dlasb) 7 R
Pk X\ ¢ T = 'H%H (X.Od me o Yo b.

st. © dlky)=3
() o\({x,\ﬂ) {a,\;ﬂ % r + (lo5+4) + {254 +A

gcw‘ Ce MCG(R)  with ﬁ\(o,?m\ér, alb PN ¢ v
ek K prp's of By .

a s xl \ vl '\T’ L
i ;

Clim V. (56,1 225, 4l €28

G X e I
T

£y

Use & - Brinness plus pac.t thod !;(x) s
for frowm dhe Vortica) <ides.



Clﬁi_m_(L. dly,¥) € r+28 Alyy) ¢ c+28

?’F Assume. X' Yo ﬁ%\\-\ of ¥

o x % gee b dx' )= 0B - dix,bY
R ¢ (4 A ) - Al )
\ (
\/)-S (,Quw\’\\ _ 28* -
( a5 ;
4 5060 " (&)
(60, F3) It ¥ 4o\t o (elace, o with .

Cloim®. di,y) € 45+5

'y )

. ' \
"
foy B T

Clom 4. Aoy, dlyb) 7 r108+1

P lwmedide, from Claim 2 & Choica of X
Claim . AL most  2rdA84] holees e .
P Amemedinde S Clotm 2.

Claim4 +

Claim &. Given %', ab wost ++ (2r 4482 )D  roteas or 0. g
+ B+ T doices for ' (Usim?)
’ @S*qbdno\‘us 'Qf &'\(\1\ Closmd + Thm L

Au\\indr\‘oi*q Now gﬂa»s g‘ow\ Thon 1, itn N as aboe. Vi)



“Borrenecks

Qemm‘ms o prove —ﬂ\m r)_, \—\qxg s G Simﬁ\(’)( Yevrdon .

Theo.  o,b ¢« G
ceT = %Qod QTOM o Yo b. G[ﬁn\ﬂ" G(g}b}-o}:
%k & wmes lyna on
~ |Gk a Nsol €D, Somwf%‘g‘%m
o Yo b

/I'?. \:r S.\m?\\‘d‘\'\,\, GSSuve. 1S gr rrom ok
ale, fa63) 7 4§+1.

C/\Mosv. Co.,C,b :
Coagd Sebs P

e
—

a

Ez\ou@w Lo Srow  dnok odn X o Gl®) AN also lies o
o kit Flheq edigrte® from Co to b of langth &)
mock 12§ %L
Indeed, whan wr opve the. algorithem fr Oitnce. e Showed
Hrase Js oo corsork B=B(S,L)  Si. the rumber sF curves
ot com Vo on o Hight Hling mubigodn of Lorgin S L s
\o&a\ ooove. \o\« %

* A ‘\:\‘g\r\-\ pa*‘n (V) whee 113123 =2 VLY ?{1\.



Tue Distance gzMuLA
T = Fine St & vertices & CU(S) that ﬁ” S

<
[¥Im < %2 oM

T_I_‘T (Masw-Minsk\O Lk fe McG(9)
it = = Ca@ien),

V. Y&
w@‘,%% t'up Yo bowded rult. & odd.  exrer
To prove Jchis:
Words In «—» MOVES on — /Uéb’aﬂjﬂ'es o)p
MCG pants [ parkings Geodesics 1n C)
\dQA Og'\ \mefoxdm{ oy o N C(S) can l‘,&, -k}n‘ckﬂy\gd o a

Yh.’\'\\ i ?cm’rs com?uz»c O (Yn/\dn% ComP\QX.

TRets comer.

Verdices pants decornpostiion
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