7\[0"’(5 FeR A"b S&aﬁrccau@e_/
© 2010 K._G‘P\ms-r) a\\ ,\7)\?E: nscrvn—%



(\\&Qa v\:k-s Qons/&-( Z} {cc')fwms L’J KQ‘LAZ

reed on Seainic coses r"v
émlwl sﬁ M

D N R kmz\J\L
[ .

A Cly

7 [Mk ‘uAI'Jf'(L.S sJ[w 2~ | 'S
- ] -
vou L s l\“l’a"luqorj ~= [
_— N\

=

Ra, oot b IREH, OV AP &

]3 S| |~ or Q-G

[
%L wolts conle resul |y
A&_ >1' Lv >, an L i(_lA -(.( o

o e e e e e e e e 6 e e e e e e e e e e e e e e e e e e
(O NN N Weeen NN W N N N NeNeNen oW N N N N N N )
N R R N N e me e e N N N N N meNeemen m m N N N N N N )
00 0 000 0 0 8 0 00 0 00000000000
2000000000008 O0Cedd

O R R R MR SR R S MS M S S S OSSN )
..D0.0...'...........OG.DDOOO..

()

®
:.:..OG.'..'....D.OOO..OO.OOOOOO...I'

0 000 C 6008 80 0-0 -0 000 0 0-0-0-0_ 0 0.0 0.0 0.0
..OD00000DDC"CID000....OUQOO'GGOO'..ODGODO.D....... °, (&)
00600 0 0 8 0 0 0 e e 0 6 0 0 0 0 8 0 6 8 e e e
.. ..O. @

20@
oc%ele
M OI..O............-I.-........

2000




agieer Qe

’:\:‘\Q’VKOD\)CTTO/\(

N N‘fwmm\

Ry 2+ Moo Q‘M:W}
AL S 3\S€Qae&ce>

PR 7 Sy Neres i N
ey s (Coverar—

PART ¢ Eoven _Canconss

ﬁt@\’ + o \,.e&_—_\:NTFQIL/FTﬁr\{ CkLchU)
PART & Tofreeral | mansromag
EPILOGOE.

i







P L Merwres W‘,\_Sﬂms
(o <loaten w‘@f&&g wa} D IS Q‘;’%\YS ‘%ﬂw\

Teadi e

S'/
3 R < ku_gkc =5

\OUL::?AL\ Q\p» .0 e sjy 7>
%W\Qs O ALt AT (wl«w o e Lo “tﬂ:« 7)
MAPPIN G (where ome L ? (( Cley p_a«(f)

PORg: 'r/ Q’k wdo T c’tL /L.sc,af’{

E\//cs or

5@33& CoVerRAGE™ (a ,ct};@,( he [os #; ,‘[\7)
Meroigs Asszeirm (ot gt 2]

SV

COm«uOlck’ﬂw\( RevTN G <(x¢w de T sed < n«[5 Toa
s )“2{““7)

/\((E’f\h(o:(KS Copine 5 enc ode cl,ccoal
1 <[L°ws‘t;f 7Pw~/ bend :%)

Colx(sc0§d$ <<:a YL we a// US ee
on, $owml ?j

(\\&;&. é. Ao N _ Omo _Q,m SN ngkz,,_.;/Sc_ Lnca CWR, WNoO
ZK j O BN~ Ie,_'t' - I\ dom. cases qural\

(’/b}\fzx«s N3N cle,mome j::%ij‘gc“ e —b’\'



15’”"\3/%\ o mmunt J(-&Cf

ot L meny W\“&«¢
{52 Bl wj\[w %’f’g
\ O/\DOL_‘OC:L | | §
"'km. o\mz‘aj) udek_:ﬂj QAN ‘°’\€) w\c,lusn 3

MV'“)\WQTL&;[ Mﬁf “‘{TNHW N »(&‘Q'\c s &:gy‘wson_kgi

PoINT= 2T QLFFQQA\ AL
GQEOMETRIC SYMPLECTIC_
ALC\*:/GK/{\Q.

=) SHEA 240 -

—*(u) >F(O’5) ft(%>—> 4
do b ons f e o franch ohose-
—3"“7@“: reh 2 LZS “Iﬁg‘/ ﬁ:ﬂ*ﬁ’“ JZJ 14\]
Vvl«mj“«j \Vja g{ s :jc/L;jZLﬁ{ ,,J,IQ/V;,/J/ZZL%ZLJK

4) rqu/ s &Acou J YL o »
%@; %/ezénc o wort Skt o 4 here.



—0

ko(ow(o LOC_UC&L TH! WY/\(C_( |
TR e imkw T/,éj‘fﬁc/# P {L,wfq 2

L ) t_/' L Cons

kkow\oi_cél
(xa,wfes 7/(5 ‘v\/ z[b"l.s NLUQ /Lo%\j 64/ _?VMYL j'es a~e_,

:L WIND WG Md»j}E&

Q.O’\S AW GL- St MPIKC
Curve M\ LranLa/x a °‘

%‘&\( c.\JNe, St e[g, ov

o2ded
O"&SM(‘LW\TH—\ (s as ol .,JSV/

dvraw a o \/Q% o (f
c\rﬁoﬂi~ ﬁw J}V\Oﬂ‘t{xe OV VA (‘D\% \_j 4o \l\c
owj()(ﬁ i &} J(c sft “\3 %Tlv oo &fjﬁc CEVEN mramsy

oJ s <L QDD mEAND \f\%

Q‘iﬁtf t% AL o < firgecs

Meghe ths 4*)“”% CW“IL/ o pehds A ZLU/¢7<

¢ 7275 azL'VL. SzLo assiqn, an fN/e/\/ZL ZLLVS
ML T kajwww v

ma( ces s WARAIT cnde Lo ”“# s, Cne o = o A
—H{; cwjtexf % ‘éfﬁm ZLA kc/c as on eemin °J[ A %/ZZ
"bé fe/,;/ ?Ojf JJZZUA w@yz 77L/$ ac ou#jl\ QV-Z/I/Q[J.




A(OTA BeENK Z%fs mod.- Z thz/( 5 A LocL camP AT (jw JM‘ZL

V[Ct;cl'(—o /\m"-’ 4 "“’[“YL '[’7[;6 corvey ot (CZO\‘“j 0‘-)—[—5‘/ R o] ntewr '
/"1'(2"54-6717’« ﬁo‘“ SjjﬁﬂJ t/ZL (s Cw{P/’kaC—quﬁgcu c_/o»iZA xfmui.

ggw#fm; 7[‘\” the corves “7‘”“”(4‘ [ s 5*7%“'

od - ot ,.“Z[[C 5 #Zﬂcf’“‘f o~
Kok PN
oM Iéﬂj a 404'51”‘1//{ C/‘}ﬁt/ C“”"{) Z%e/l
17%( ogdvepri<fR U'QSZLIZ"'\ 5 'th ;}zsé/ﬁ 0
el
S e e e
Q%A NfﬁcL a}ouf?

-/7"1_'?/5 So/l/a /C é ‘Z%C SQ»(( ZL&;A‘mr =& W/%'ZLNO “74"‘ ' ,CJ,%“ 3
D Dne }w%s ‘(‘gc jadex rawf E‘(Lo 174\ z% ~J 7;
Z> Since *‘1 # ~1 (A Z/ o018 mIS accoon _ /5 e om n'c,/ Jé
ORLENTING ‘Z‘é( corve(s) N«%‘Yl:c[,mzér‘%. 2j j-\_] j
/

7. Eocex- /%m(o{(é T NDEX
Corder o vl fbl iy e Jocd A el b ce. < it/
S

{ ) Lﬁ Q:H,jf N\l e 4

4 T~ . = —_—— S e m—
g (( L - - A X ,{-90 ; \ ;
L%?xzci (600 3 (‘(%U“‘, i
>
ﬂe_ L)I((&(\(Q> h@\/& a Va ,_)r’a/ I’LJLX.
\:t$ —d{(/{ are Q[Mr[ , am,

ssOMIn V@A‘Ja ~Te ind R e ,
?f@’v\ e g\> ot (}(‘—f:t ‘ﬁf\g SOM_ c%‘ “tl'«L ‘Rx&l ‘DOC" S WP Z s L
var{c(\hs ‘(:L»c ﬂzc a‘ED Z) We asSiAn. an i’\SLL’)C °‘5‘ “'L_L—o a
SOORLE —<—<>—>— Om,cl_ "L—L—o o 511\11'&#—*’—4—(—% ; O[s

o\’é_sivyu&c& ’t" ogfé_q;WZ(iZ C‘%U:l‘}\'"&)m‘ S>3 Po> N

(
c
o Jum \(9&

<



e —

dcou ~se ‘JCL»s MJL;(D )ﬁ% Sem < /
SeC na g J 2
'\Siz"&)t d/ Q>L Q;t&w fone
mor§cl%\°«ﬁ_ cS s»wrl(/

300(5’ é) + L

ShopLe™: ) \
”\J&f -L

SONLNE :5*/{ 'L
b ks etk i o e e L
s wnde \a muuis o exO o/\u, v Clov (_l (..e
COO@’%‘[CS] a/\ T\&Nowﬁ 5%'%3»@3QWLVL:( US}‘%& \jeclié aﬁoa

IYAran 1€_t£ o o diss, r‘['vc vZE(7>f7t ld on
C

‘ﬁ’kﬁ SO © MA 02,3 t. Ml 90 “tS ?«ﬁ("“ N
A ToreR | CARACTERISTIR_

Cotcey o e v Mt

\ Mo lces - “"&‘S”‘A o wey o <_<>u
(ﬁl&f«zé@ QIF ‘ﬁ\( ?:;)L.\EQ %VCCTERW‘Q—\N_Z CI_MBFi )(

° . ° L nomies °7p Of‘-
7(? o ) o - y ) 4@0, ”Vf/%"c(,s“ o;)“( "
° . /-O _ $(\M/a/fc,cg
—7 o weve added 5 s
X% .i./ § :j ; oficljts o /Z—"}P/c&a
o\. /&m/yz } co VMLdZL
72@5 /C}ZL 70 CourT‘

)/ dves dex L 4o “"Fb‘“S ‘1#’ ‘%j% ) add J( vf‘!

N?LlS




)—(ovJQ\/O’) ﬁe aJc:(lzL/ow(_ ojh one. mort gc creafts c:/.r#aﬁ’zs...
P V| =g b o oyt
/ j :L B sclfeme W 1
{ § ~ g %%

/\/fﬁc/ofswcz ok T ZL‘?E ears
Toks s Zsmsii,/‘ 7T 7@4

“ L?L o
or & ‘Z g/ // M a. /&ccOrc[ th/i-/

) Ssqhg a we, 7£
X% .ﬁ/ §‘L+i=j f%Uz\ %{
. acc U?L% #L/‘L

Py by, o deiey 5
oy ettt From ells” as

fo=F ™ (FH

oo

o Q”‘f’_l— Traﬂ u/aﬁ/@ QC@I //( <
R e__[?_[ ;Bcj/ 135;?3 ‘(T’ufg)(, Mp@){d_ o
/ o X
4




ﬁs\ﬁ\‘”‘"}j’gh b ol e A “”CC\ e
r& o, HoMol COy w
O e Jmﬁ et e

® QOOA(/’//\(Q

VLQ coon S D,)o eC|S %‘ Sowme v% VLV S
Q Sface,
&) C—&“ONGL
(KQ_ O%CC_ZE QD\)VYtl OSSESS S© w@ w\ ins: (_
L' o W\M.stom s us WA

> CANCELLING

%J@ e oqglion. o %ﬁﬂb“ o

S how e conce| rawg 5 {.(t

Ly e s
bne pro ese Meres a3 combhe o Jer
?g{»bmigi\zj}w d’\ S ;tjo ov[ )\%\;Erj:;l‘ikm



IOAK_‘T Z " A EEOQEAQ-: ofF P%VLOLOG\IES

P&omo \»kas ‘Q:\PLL (ss#a o i
\@\B GRAMS o,bj ‘k _t be ch\kQ.A_
13 GRAPING ,F ‘tsm:}\\ I ov A W\M&W\

) sy e il o ) el

\cc ovg Wi LL i “:/ e fem(;o\w«z ‘%(Lw RS e hast
<, iiij % J(j\”: 5 oﬁjus Zoonled S

SIN\?uQ\kL f—koﬂc)[ﬁ
LA[ I S Qa c,wvol&‘x
s T SW%J by bl 3 T
rd
= /N

GRADING * Av»vb’\$ N e X
BoUNDARY: ()( s w\«‘)( ’(E \\ D(

(WMLL V\Li \D&' // /\)

: >t CQERES A s e licia\ Jvufur O'\\
Hw KT 6 St sl e o

QE.LLOLAK M@\V\DL A . x
L{ X = Conf U‘ l? l ""\-Ce, o vor A,mms AL N an

ﬁiij . (ﬁ
- \_l\, -_J 2 &>
BACA

ORCAL. ComfLex TPENTUFICATION SPACE L) - ComPLEx

#4

{ ol

go

5
%




QTN Q X S&wvzt l\_j &”‘“‘til UQ X
GRADING Av«b\s oA %‘

ﬁodrop/k&j \)( N wlf\—t ow’%’* \\
‘VAL : * z ‘\ vw\&?&'\ QMAY o%’d\& Ce lar—t“’)(ua\ N

SINGOLAR ‘{DW\OL
4 X - ) el F\i

Waos s R W%{s by gy 4 [l | wglien o X

(A = x) Sl

’\,t\%?\J( Z\s««r[&x mon L.,, \3 o
GRAD NG : iumsw\ ‘X J(LL Do J; o A—t' \'J(S <o X
SIS NV ey BRGNS A M

DM\—M) = (A = 1) «;MM

I s
s, QT+ by kY 4L oy ok ot
M QI Ss \a’BL ’t % oftmfxs L3 alk ﬁLK3"“I k
L T IR P WPV (PN i}“”“’t g J@“ﬁ‘f’

T o TeomDATeNAL Rr’wﬂs :

—T\QEOKFM- B l’\ss_j W an /\éfh"\k SX ﬁ uv:~
—j\vg S a\v*usw\a\ o w sLu.f t\i Qs\’j h\i L’Lj

F&\ ~ ')’ (’"" SN A\S,\o NS vic \\N\*"’\ PR N C)»{k/) l—{()wo

Teten . {1 Lw,ﬁu oo B
ellolor (o simqlict l> ’tf—)@w&—
\éﬁ ARS \M;X,/tb./\ on Aws N a w"t'\ an~ alxly C—t [
\Ll ’K\"v - Lemrk

O



(B -+ B

("’\“”L’QK +/- e J}Ctuu-‘\azi by on MJ\J;AJ oa:%'\k radax s(l ocszl)é_... %)
—t{' SiANS M‘%\L 5‘“"“&@’ R Rva\or D fQ)k’? Ql‘—t o & ouﬂf«:pgi So

’ﬁﬁ;k D°>: &) MA, \ ﬂxj \AOMO\\Oaa/ NS WL[("J’{ "\«-LJ_‘

m: I% z/{{g ActeLie - - (g }‘L;‘(du‘(‘---\/ﬁ L/{o(n> = "L(T"Wt) ‘F‘”“m
“““““ s ool {2 (Ou)

OV\LA - fasszs -t):,wl,\ an Mtﬁfw&g\r%{ 3?»«01\},(«[ gtfuft:)f’: L'\vtovav\o\s
= ;& F A e - o () ol M) = ey
f*‘kwxu (o~ s\ k. A(s{k‘k L\me’\s ‘} u

U LY VA A(@Q

Coveagv

\(\i: ELE;Q[F LEMMNA o% e So x‘&‘:t 4\' "‘K m.«g«?_tj {\fk{/g&‘ oAy o~
T?«‘z )\?wo

A e omtendible o hoeipy el £ QU



ORSE OP’\OLOC:L
ﬁkN}g—Xme( =3 thi l\ov;%}t&s s e e It T
}L o SMO cw«r oo F/\fsz J(A’“S—d:‘k—tl i ‘?
as i «‘t{s :%‘“k\/\& Ca )u[djt‘\' ‘é;u’ft e K
hosse o oo ‘@ qor X
¢ Chome wsmith oo LR (Chegd R
Qi “JQ%%«LVJ(%IQMHV}&
. s o MeRSE FoncTion i\' alk }\ & r (PNe & V\’MM

Ape MJ(WM%
fesae s M- 125 11 e & 27 dedes 4

T 5“"0“‘4’-”"0’_(& c,r]( 't g DX’ ogf l—@ has wo

Rro JMVKLAL}
‘(\Zg ORNSTASUE MANIFO &\" a QrJLc«l —l'“g' -é
"E\A—k Q,V_Vj’"t F f‘&& vadl —tj&()w—kai —wti\—’z —0lo
A Lr) ?s‘_ef J‘c: x(x) = = P, whert ’X("’)"'%’g

CHAIRS: QWM’MKWS d% MQ*(S)\'> o R QrIJ(fc»\ ra«\«'ts G'k— ;
QRADING : MeRse 19pex % ocrr(}) & }
/M(f) = v\Lszt Ve Ju«\lﬁ wes }-G—
= cLM \/\/ (

_LAKOj ot T Meme sedex & m% wi«}lb ‘}Jda\_,

por vades 4@ QYM -
/A-z\\\/ p | /“\\f/

— T\
s s K /f X

ﬁou@»\@ T Z odhasts, 2 C,:J[s mes 7 e N o

*Y"ovokg } V} LJ« g«m_t La\ po J(S 5 \L»c, o //k




ﬁ‘s \yagt ”’"‘\ mod 2, and o an "K"‘”‘Tk& : g
'\/\Q.*G'> L\’*) (Q &u\x_\ra.oxs" .

O —= \_:@F - el —»’\: eF
s

‘XY"X

(»( ’-l-%%z\ )
by 3o b
D W e gk Wl

) ¢ Wl 2O
M) - FoF //W\X l\ « F ool BT -

*\w\m HOS 6 w emalpe
Tore: T Lo ol M 0) 2 KO 2

—KV%}[%‘S’Q‘*“‘” \wo Se ‘x N : L WMWst\_
St e

_L_OKW\LS Vie C.&_\\ oV \(\?V"\O osh \J\ as a uz,{k
SN : °€C&T@\ — W
o~ l
WL(%) P AT
¢ Widden o A{wwmx_ e wa e
j\ﬂ’A L/A(}uw ‘t —Qu. wAl r<, : NS w{T‘:t }7 /-“C:" Ov\

e ml LU u%wba Q_,oa[ o@tkj Ll

r fe« «J:- o \r-»/ Con| Munovy — vac| o
’?cljw\ N Wzl’{ﬂ\j Ca[ ww;tiwl%:l% ac M’ ovS»L Conwne

é 5'[’0/‘5{ ‘”‘%’\’e‘& uxdﬁ v\:iﬂw e  Con




C_ongSl/\(Jaa AL w@@&: HOMOLOGE!

TN ;@wm:titsw“f A W #

Q, a \,\ ,\( Can oV WO R Q,«AL/A

JQ—CE wftL\ ovJ V\g_,s ag O J?ou-AJ.f—‘v/ = Q/x N __L\VLJ'-KLA SQ,\/V :t

WVEA e QCL\ e[S loe— corre Co “8(- homo
; % N > ? J —-(\x SC\_T"Q'\’A —[.7%: [—{lrc ¢ a S k«r)&. \_:jgm-b "“‘%
f2ess

Lzl‘ I 5»~r= C‘l oV cL/( Qoh‘o[ X
ACoM&um&kL VECT FED an X Ts & QMZ&"“‘ \/ g‘ Peves

\/ EQT<°">§ L‘V“T‘“‘g’%é‘}f ol ek czj( ]LI
lcg »\‘t M;;t ont PAT A CRITICAL RELL oi' X e W«t ’tc) i \/

2 \//z QHAINS = 3&,4/ <,$ 173 t@
; LTV
/ // Ir %7/\ ,é (‘{‘@ASD"QG. NP on_ 6 %‘ U«‘tLS

\\ ° a

A\—Lowl_ll\)ﬁ' S\g VARCRRN sa_-(uwg‘} \/ raf%&L CL[L

T<G>T<UZ>TL<G> [T > T
”'[S«%uh/:}\“ o i\/\ A‘J;LCL7[ ~ ”\j
\/"S & GRADIENT FLELD § ’e}\uma/t no ¥°VJ e, W{L :T

MC. (V) WJ(&i Ly S Y A “J J(@,Jm W[J;JJ,\/

DMQ(V) -~ M) ‘(J&MWLU ks (»«M\iu_ﬁ
U >T, <> T <G >T, <G> > T <G_>L
V\\J( K okl Q«)J

T M (V) ¢ HE T el &

‘—\\W— S -y a e ‘%’ v G\*MCL "&«‘k Mo s&_‘é? *LﬁS_t weed “l
—% e w«éj( "S a‘a_-t y{‘& ~cn } s ,\J Aw’tt Fk;:; wsﬂ@
Mo R o '\\%s S\)'L\)JCT S F rCWS % —{—_’\f*‘“ wca,—t —t&?‘— %’ K°3




VLV\ on M“t l w’ &. vl “[‘t L\‘3"'““’ Jﬁ'\{ﬁ" ‘(—S one

L 3
proceds 3 Fj °“'L Qfg @w N

|_cmaA- ’YY (C.D) s« Dfi-dinional chan comphoe —d He
t“‘w >4, Hhan

f(C)= L3-8, JASIENEICH
r_:& Vie \inear abuom £ the Ac\«j&“\s

\)é C.=din 7. + Lim B
D die Z. o= dim Ba v dom Ho

—\t’&) %CC* Z( )k<4 Z, e doa B ) vie ()

k

Z\(-.)‘(A L—( + dim B o+ de- B,. > via (2)
T ST

e Enler cheraeidlic s «lw opy Bt u,J o
TX;\K T od ]f& holopy _FN le:t %J;Si i(, lees —{Lb
AE) = K E) - (A7) 2 (9) - X (1) - K (1) Ay 1)
@m:[ﬂ»o&’ DOAL\'j/X Tor X a co ~f—TMA; L4 doesin ~ .

HER) = Ho (E:R)
r'} H (IR 2 M G) = M 1) = ) = K, (TR)

P
Q¢ 'V\CK ’\V]E Q¢ V\ka -V MC\‘ G) v M(‘;l(ﬂo)
3 S
D
e, e e e | MO (F




Q Compec ga%‘kié Mﬂ§a\l A hos o FORPAMENTAL CLAsS A
3”"” —t J\j K& Ze )
F( ) = de @ z) - L
éwl@ o w.z’(@ Qep
v —L«mejgl cl«ss, [Xle H{ X oo basis o} TRTERSECTO) e

G Ay compr o dicension W§ L X0
AEX) = 2L 0 b H (X5 2Z.)
Y e R (52 pos di X

rff

7 e Ho (T3 20)
(- l>“ %(ZD %



AT S - O EROEES é\.. TERES
A
?quﬁyk%ﬁiFﬁtgy%ﬁ;tqgN¥%$%t$%§?zikﬁﬁqbw

N JZ\KA ’kz:b"st(a) SUS [n~s MA— ‘Df”\cff&- '

ﬁﬁg@d%ummgé%%gp i§$@&@,g
K%?3‘ )
bw:a?-

""\Jt}r\a_s %&A&L\@k& - SQ%UMCLS 5'\' irurs .,./‘—{:(, {\,\&M e ps
?ﬁ'\\w&_b/\_ LA,

O

t-‘/'ov"\_ nwow o \/{* \.J‘\k\_ AQ_«\I&{ C M;S_td SQ)AS'\Q\L\ \/\ov«o\d?i? "HALQ/S (f\,

2
(‘Wg(&it CQMU\‘/) d—uk)(“”) R US_V_A\uj W IQOWVV‘z‘:t coegp e s unsYchj\\{LJ
O o}

T ONQTORALLITY
oy & ot ooy g 3 T e
b g ow bty ) T ALY ARy g, w ek
Y_éle l{kl— J[u ‘Q«L jSgt \_%"é ’Xé "L‘Y (Om S\Aows’ﬁfv‘t'&\‘l & w&(*J{&l‘%i)_
fT\Z\_( \\»\AJ%A o ’{* mercTS
O ToemnTITUES ¢ ‘_(}((i X‘—“?KB XN ((°L H&X‘ = H&X_
O () -y RS
G a Siwmp \JL a’)OL’Cﬂ N u«\:twﬂr“(‘(% -
t}ﬁ{ ._‘Y\'Zz.m\ Aoe_s\ \;*Atcx&i iéﬁikcﬂtﬁl A’ DW"Q’ o -- :‘ i jC/“w\'
A cosed sk B o —@ﬁivﬁkdyﬁgmA;b_
qr,;g*: Soh a rztr"‘zt(”\ 3\&5 N e\r‘j..m C“) e C,\av\
V\A ?w _V\__.~> DD‘A L_:;> [{w_\D > [——L\—lb
s T =7
— oy L4 03 Hn Kﬂ - o) -
O# Hr
C.,WJEJDVE and ‘tl_'«& Co-—«‘bu_k-‘b;‘“ "(M <9DW> ~ \{M\(SM‘> £ O dees ;‘é@
Q’,E . lgaoowefk Txep POI'&T—T’PLE—QR(W\_X AVJ @‘,\t'l«umus e };DA—? Y heg o

el e .
Vroag\': One (o:\?&f\lz‘ts a vf‘f&c o~ 2D —»aD ‘g:""”‘ a-&i\’xcgl— Fd.vi‘t:ﬁ'rcgmg@




/iEL ATWE Ho MO L
O el :\u{ s T Q—Y dmsng i spmen v g

VO \u\asra R .

(j“ww\ A X_ (ﬁ\ SukS "‘C( N2 S&)}G’V*flﬂ?( M~ C‘ZK\)\WW s’l%t\:)s )

&k&,}g: (*L\‘k VA ohams C_ (X)A} ave {»’V"[L”CL Cl"%%ts EF c,l"‘\t“S
N I r«ogvlu CL\a"‘S M A

X A X
C‘k( > ) Q ( )/C ( ! )
QKQKDU\)QL Saw. als ;or Q K

BoUNDARY: ra‘bc_l‘ D:C (X A) — C (X, A) a J\ty:ij

e Lok G 4)
;),tc /4

——b REDXED \&om\,oﬂ —}' A )—b)&_ & ﬁ hbmo }_A V‘Ll{ Vk%"
~ porl Gtfe X wf HE, i) TL*'A v e v | st
1/\ nmen Lo~ '\’\Qlo

/ 3
et [exenes] e & ~ phorglen J T
H, (T,4) 2 o (TA)

\use,:\ ){LDDD) \-K(D/bb> ~— fmAJ@ ft

s AT () ®

KJ,@D l/\,o o go ? $ N an arfeaxmck ("~
T ek cm [ LeX/chei_DQ”(\—'j o /k K & no u:_\aﬂ w«rag( call X,

l& <r< A) = Wm M,sa(.s

/.'V A

o 4 (GR) « R (GG e

70



Pt ey gl T S

EXACTNEDS —— o means <3 L\LM, o

/A\ sL_%ubAC& <>§‘ chtf che,s a.AQL ML —va,\ pv.,,g gw\s
sém &; S
PRV -V
53"’"‘1 f (k. b, = 1A B P <

[,» VJL\/e,f
{, Y2 QJA.@ S Qx:(\::LSS ts ‘ W\_Miﬂ\j vt JM ‘t
cpv—-vf °~‘7<

o, X 5(:’{\)%50\&»@

WIS K(@ WQS/W ,* (\,\4 J}W l((,
t/f‘%a%s & lmlr)ﬁa( L. Ao\j ‘ ;c\\gwwq_ :

e . Sven .. —> O ———s/k >’\§——7©—>

E:e o ,(/\ ‘@Zt ) kev 3 o (ﬁx“zb“’ﬁs Grt’A()

,;t i ~ ) e 2D (o 4 B)
— j : ,{ 176 IS0 moRPH IS

-\A’; (/_j e, &xaﬂ"\% °§ ‘SoRT exACT SERUIXES

D Fom A =X,
O — CA —>CT >me>—?©

L % LA
) For 3ABY on opun cover & X
O — CAB) 5 (AheCB =~ X — O
Y (y, -v)
One c‘wj\ it (&, ) o a*fp
%z:;z;ﬂ P "“f‘% T Ji Ty

et e T ety e il

2 rgso B L\Q,,,° ju




Qw.‘lv o SL\.O”t w;(— gta%%' QL~k compr Lux% :

e T S L s

\"S O — A, —> S, — C,, —>
Ot " Voo W )
! oS —=Ak —> 06, —>C —0

J > J/J L J

o —A—> R, 2. C.— o0

. P L2 2 J

S)\{A‘«E Lgf\M 7‘(."3 5\"_)(0““2( <'—“t"fCL_} CL-L co-—rll“f-s O->A —’73 —-;C -0
\VKAV‘W-S o \03 Cx—{t SLj‘ubncL o "tL(_ L\ov—oloa\u\ :

- sﬂA\T*’\% F\Q\%/"Lﬂ’)){ IS__J%
o \—\ ~¢ tndued by U ad | respecfivel L K Ac
9 '&"\ W\s“ uLCL 'S »\AM“LJ j _\3 ‘ynei 3 r '-( ‘—{
\_C‘—l HC —» c< (. ad 910
—= Q=\j5 SoL = &
[’Jk d)b = DJ‘b = Jo =0 swt \\'D‘DJ' D[_cl= ):.q]
= b = i(“) JEL” el OQLe Aﬁ_\

A rsi A
- |54 C, )
Jlo“__’é()b-”_‘l/—?:g;c
O — Al — B, — C..
" “““*:H‘J S%—w LL

%sm L &(,mg o\ldA v« Db‘c&fﬁ\v“k CHASI
Cl’f"y\\\s (A ‘f"g{:’ \S:.)r "tﬂs 5 Sov-’ # Au’\k—\f{v&tj jaa d‘#&

R UR PO (- ol P ‘3‘1‘ i o 1l theeor (D2 =0 = _»).\
g;t Pa) =2G) = 3@b) - © by sxetlress o & cormfdliify. /

_Iv\. "é"J‘f‘\h ofv-\‘




O

LO/\LQ EXACT SEQUENCE o 4 YAR_
Qoo f(CT the she o s, OmCASQILERN S

B =
A= X ~ HEA) S A =H X =

f’(@w/ 9 ’tkl‘\?< A mla’t\\& Vl—crjcl&_
LC/L M\i N:t)fv\.\ [_Dc.lek(”_l/k'

IO AR R

Tw CoONVIMIBACR, (ol w‘(( wo fK,l“’k rtcL/ i
Romelisy ST :

O R = { ) 0 R (bndpy i)

® H ()= F w0 — S .
O

s

® Qms.ﬂw ‘%«L SLJ(U""CL %_e‘ ’(“" C) DD) vJLQ—fJ»DD
S A D = AE ) - R

% uZ U

D
~
Mo & X
O }-L D — }——k -Bk-\——>;© EXACTOESS  YIELD S

(_’bs - . F V\gk 1 20 MORPH L Sern—
)-{V\ > O lse \'A ‘k

_..\—L U$Q ) vila | (v on~D an o U‘U’\CL
N jb T\jk—w\ﬁ A:ELL 3{:(— A}{AQ?

- a M{ﬂf
ﬂi‘}&"\\ Eﬂ\wkﬂl/w\c@ &QMA»BX /% A< R Ve R ofu a1d homes Wr

W\‘/L




d‘, L‘-k \,\ LA \/ &2,0» \,\.»«L Mov\o\\SW\-- C_LoosL oéd

O\V\JJ? J a Af f‘a.w\%\' ?a'\/s ) Sré-C«LS E

(U, U-83) oo (RO R -eX) l L
Yoo liegtion
(i N z& <
(V. N-908) gy R0 R
Whea o T l«,iz;m e Wty G4t s e
L L) —— (] K B0)
5 L
A (v vy ——= 1 R 1)

\/\A\‘k l’( (K g{ Zcbg)? \/{L Cat afsk—t q:f—t”:t&mc LA
SJ%ET [(i Zog e Jt' a dﬁeel SJM\Wf/&K s use.’}&uv Sequence

N~

N

—H AR = HE ) HE e ~H R
— \A/w:-l’ L—
~ S xlﬁ O

o AR - 53 hom T

else
T AL A (e Tl e e

\f) on M‘I. ggtuwg —}‘t\kg oalV QL’JiQ. N an Aeli “

ol § e 4; el
M: {' fo & Q&k cw-»(lur ~ )—L:J
merghon mes o x )

( ’j“ S &3 meps
= LT T stk ,{;%P F X -t MH
Cﬂl %— Aengion <k We Mi;t' o kU KO & obvisus



SRAT QS‘L“(\: ?M, (IG‘* (k)> ol cons. .Lz.r—th\oﬂ
xac S‘ijw(/‘ces 1o\ Fk‘ Ml°:§:l "t[mz,of es ¢
— Hmn ZG‘ 1 k) ——a;_t T(K) {’_C l((k ) . F_(e: <X—(’“’;) IM) -
¢ i ¢
—i@ 1) =8 — Y — g - 7T,
‘T‘I eL ar— 1 CM""*%"’L &/@V— oS at O“?lf ‘Tkl\ V!.Fécn arrsnk
oL “"J“L*J . ‘d: "7[" allvler chan e o a sUJ/w dhaa.
Osmé ]
53 keLcJ( (U—-g —rs \L ‘;m“_ RC X.U«L» H‘J,_(k s
St LG 2 2 F (T%0 oy %ﬁi“
LS o BoVQUET oF &*\) SF'—(’K@ \/'SK‘ AL %V %LL O“’ tt[ - ':X—
‘tﬂs u a ,%Hk co‘--f-rt?_l\“'\ % (X(" 7X-U‘) N lF @ IF o
oq«%ﬂml« eI T 520 W g
(\h f-ﬁ,;s WJC wr(_ { 1&, FL(X‘ ol P /‘{L)CX( <) 7 ® e A%
T Is- Lw} e q o wﬁ st dingem 3 o segeamas
/A\ 7 A 7A *\”A\'r — As

‘vLLLL
D, =D, =D, 7D, =B

i’e‘«lﬂ ‘}"‘” °—t¢/”‘°5 V’V—tul o * we SQMO”f’L SMS ‘(:Lg,\,
so i e wddle mee &

T\F C““‘flzt;'s %’” 0’;} (”“‘3 f,%g k\\,molozj—ﬂ:i,] jQ( _&«'s )
/—(m K one / c,/«ss q/aﬁ/c% ?0 /YZN{ oM°é° %T

<"’\r[“>/’%’€$ ’(;121( [0\'\/00’ ae «>]P w as fﬂ“sdf

Y
f. )




"QQ LEFBQWET& TNDEX o}r jt: =X i
- - S . N )
T; - é< D T&O’(j’ ) HKI &k:x:> ‘gﬁ % a befx ¢S

— wdeeerd=( SR
N g ToD) - 7 gy
k

v\mi.‘ — S
ZO\Q{ ;?tufs{fc i %(")k i 4—(141 - YQI)

THERA Tor L Foe o el ompbx, § X=X b o
Fixed fon«J( ‘&Y —% 0.
fﬁ bl‘it‘l") ‘K\z f’ °;} “i’t"t”? “7&‘" ;‘Ffs <3\‘VM w%ﬁi—,\wo&s )
D O ny B P O (= e G gl S L

w et~ - ke als o el
® IF S :Eém VT ST w Jrad o e, thon e el

PP rox v~ ’to /g— (wL&L\ Wi {\(\“\ tu[( —S\— L aLdsz) "t‘aLLS -Q,Otn.l/\ C&‘( P
il et el At wve o Fied “iz(s. t

@ Os:_‘) \W ab&low~ éy —t'g;lcs\cor—wj Suv«s/ s SLAvJS

- S ) (k-
T§ ‘Z(“i LN "Lxr "ka‘D = 2\(—1)km *t} : J-LCX'J X(k ))5
k K L \
ey o TP I
| J b el byl

\
) ( - -)
> T H @2 ) H T

Osere B F bl w ol T e HEHETT)D 0¥k

QED
Qiﬂ%l"%d&‘j wﬂ{ii—%"(&_tsw L\mg a( Aenwlo Vjt)igjgll)’\% ~ o‘li.
oo C4$> IV cons ruc-tfcw\ e er= zed yS(a(Von
i e g0 mag 3 o Flow o 4 il Juld V€O
{8 a‘[’(x;.l' («'o»‘t’— L&& A o‘§' 3“_ erau’tx ﬁ( Le gLit% L\«J&x :

= Z(")k’m }‘(3 = l ’O*O—'-,,’\'(—l)\/\ >O \‘XV N even~

k=o k=0 \_F-:\ Q@



} ER- VIETORIS SEQUERE”
i‘r\/\f}! E e %’ &:t $ij~)°/‘¢9§, owva L"L’lq- -\(\’—‘Z 3\4“( occ»clL
3?-_%%»0&/_?;\ Z'/JU«J{_ cov e E’A\l%’g QS; I

O — L) ~Che(B=(AD =D
— K (AnB) = HA®HB — L aom) 2 | (aer) = H Aol B

MAYER -V ieTerRs eS|
Ecstt Shrs mst Deconpot S e

LE\ /A\ g Dk Cwﬁtu,\ L),Mfg{a\«uk.)

ot (oo o) <8 e
Ao = S (exer) .

N \ ~

3 D\‘_aA\:\Sk——w{—k S‘-\——-y‘{ﬂbkes;k Dk—?,__
w -L A L

WA I N o
© O Vi cxackaess © O /
< ~ e~
B gan,\/ Wl SA ‘%‘\T RAB[ = "&ME
'Tl?« P’Kegv i ors, Stftv!/\ﬂL K o chial ﬁméfu{‘k Nl iwoc% oﬁy
s, » | Joroad Qafw& Consider an e_w\o:ul}_ﬁ“s kaf A

f\\'or K<V\., _(\Wq_,w ~ L
L{Ag“’\m(s*}} % % g %= n-ke

o_,\s&-



FART T SENSOR NETWGS o{ﬁs T

) YIRS e e L ul g
S E

T\KOI\L LOCALZED NETWORKS

(\kUL e vm\)v—»'bf“u 2ry o nk (e — oo :%'L—\ So\/
C.Ao‘l Ett | lk:tuv& w(&r (onear A AR oo ,K T L‘Aw& . UAAS Sm@
< \/‘f‘Q..

{ Ae.s res J& Adw‘t wluw s u:l_lj lo%’“w] L L\ ©
Cortmumn /bttwu.w AOJ‘? U»/ J mc’—&s Can Conmrtday
s

A‘é Can

A menyq cors M bag  Ska3es wo JL have. *}lxc.i @m\ l.l: ) CoofJ <5
J{%ig ! C(}tmﬁ%i Mig et wzmjt(g;;) » fj“ ;E ) fﬁt%
Em Ly St s IS e ke,

\ e Ao, «@\-t each Stsor ﬁows J( @w:{«-&) Lo ‘t el L’V‘oaic.ef&s sqc_i

L V\«U WQJLS F — SM aﬁsVM{ 5 VA V‘C. TS MamOovLiCa \/\_S an

\)'\OV‘{ OJ( Z'f CKCJ 45 5 \SJ.A CV U"‘*C»L Uﬂa }O\/ACL 172,

Oﬂ{{ V‘LBJ 3 a Q““’VM)'JZCA”’IQVQS Q\KA‘P{ \}v't\rQLS QAT woel‘l—s

Ciae s <t— QOMMQV\-\rC'* o,

O

(_ (vl S
- ,.(.//'\.—.\ ingt JWJCL—\ x
/‘/S.‘_)./X\. \./\. \ . thfl\ RN
v \,/_}79' (n “t/ L;’t how do gqon
7\ /N, J
.IV. \.ﬁ, . -\ ./ Mol‘\& ‘@:\t v\o‘t LA

.// (erc, N S ?

Qr{/‘wb

NoDesS CommINICATON D QOMPL&/(

>

C ‘ «——
(\\k jra\fL ML{O)S ulo.'q,oi\[ws M AZth f[\'du 3"“” L ‘&LQ JLe/ éfa(l/-—tQVW\s

7



Cﬂ;‘ FLAG Com@Le associtll’t o a\rL\ J:)L ls‘d; .w—,;tswflcsl
Cmf‘lkﬁ w\'\os& 'Sl\ll_tw S \/‘ O‘:SM/J:[( V\‘o\“‘f ‘s NL\U&,\IMF&NUL

-

OW/NA///\\/%/y/ \ C‘L: = C.‘ < C.z < Q::le’ o
| @/\% A T
I “C‘[ :t‘”' ‘X_ Jeé T

' palrwbe  Qommuni 15

@% %scu\,§,p%s o= /\,6\&1\— H. %TL&—
TCAG comPLex %\iﬁ cwf s m’tgl bow el tLLTJfC ok

‘Covers L cl»m“\,

“CoverAce” PRESBLEXS

Q_ wode r/b&\%g o u)D 3‘u j(bug M sux&w N | s . Ss “N‘AH‘ —L%[\
V\-i K, SeASeS & covars ’—EJ\;{E ‘.\AKA 'U\ /AQMAJA&&
wg C,‘b\/%f\w),k @ 51—%’\3 "~ ‘t\f\k Crm o oA —yh > -

BUNKET CUAGE - They O e A—kau e demein D o feng €

SARKR VAL + Dy Oty T o e~ %fw:t Jebaan

ove reaons °¥7M’w€;}( ’to sc’t
SWeETING WeETING CoVeAGE :}g f%«i) nodes X, rove u\ﬂtw\_ oes L) Z)((f)

O

D
cﬂrka Qox/c%? \/\(h% ‘k_kLLgM Ls m)me/[vJ[ w-»l a@i‘“/ﬁ KX'V\DBLS

’bo covev | o $p & &SP - >

@»\ \‘ks OSSO o ver co ll_LZ\M d§' V\M‘;LS E'X i ’tLL I%K
f‘i«fﬁ“fs " F e e g?k ik

"d ‘digr esdion Mo \,JQ okl wse
iﬁ"\/{. L\e_mvv\a ° l o‘\ IQS 2SS bem)g\' So|v C°V
A\\as soi\ eL-_t« 'S ;\? rwé( L\Mw"*EL o~ ::L:WEZ —F'MLS

Lzr"s ‘ef‘“’%\if& meke o somen L\?\" v%;[c‘&'v& i";ﬂlk rt«scm}z, ass owﬂzl"‘\




/\S%L_J S( —gf iﬁj 5 \r\—bJQS W ?afruJ e, C°MM°V‘:C:t\"V\/ —t)"L CoveradQ
2

Ao ‘bsz%\u c,at?:k—t[\( Convics L\u[( oﬁfﬂd\ vodes o
7
[\\hs 'S rU—SOm‘-HL :§ {LUL L Some . \\ °
. U(. >
cl'«;‘—l— c,ngthf\ &thu/\ \QC‘Tt‘°"S ‘%- . 7Zé X >
/

P
Nedis  cavmon (@8~ loks  and cverme,
i

wal \\

1. } \
Ay J(\—Jﬂi‘t“mﬁliﬁ? Ifk)KW
» RADAR_ Or, ‘I:Lu\ Métﬁ w?t &72, SRASOrS :E (

- ACoISTILC (_.NH reeredea|  wivelss e sm:tS N
. oPTIcAL l ;

O
wh aSA_
Covavad e, means N Can OLLss 'Y yﬂ}/wl\ 'g‘/cv-\

ac:tfd«. or t') 4t\1k MNAQS are }oa«cof\s S

J P

o: MJ P (8¢ are v(s?}f}:% domarn 'tL‘Qv\
N SRR A
N

VA Lacown — ol o ...

O

g ﬁ\“@@q\w\ CRTERON ~n_COVERAGE™

/A\s ome 3 ILQVJ(L\ B
] . ix,ﬁl&b: s%‘,;‘mia N KL uJLLl’c_L Lwoowlt:s_t un«rfko& BIDR o

(St«)alc’s)'\ o, Cemaon / (%’0'\5 I{b«)ew)‘\.

Z. " Triples 5 .Aoele_ M e WS Commmunica Vo lt‘d’»‘&«iff ConveX lw[( Ao
ﬁzrlc‘”‘é““el A *LL Ao UL e cotf(;;&— domars .
3. Lty <‘-:J<‘-k i the c»~»~w'"c:é"“s [jT -~ A FENE -~ Lhose
lea’;éa\k-l {V"*‘;‘}L “ KL lycunis ~ (J:éjo“ml J—DMQ.‘«}PC_RL'
D&’\:}Q }J R ‘Hﬂ—'» s‘b CDMfl&p( oj)' ‘kl«x cstuw'c:tf‘Mg ,,Itww[\_
\We ‘Y’%CQ cac.lg b/ s & l-c:)cle " z‘ (K)

A sk s the vomon e Ahie b v ot ol Vo e |

m.‘ PC Lo‘)% ()\») z%UI(VA/eAz_Zg ['(QV(OLOQ[’Q’J(Z_
o wl=o » 4R Cveraee
@ J«]#0 i Ho(R,¢) wil Su o, CRTER

0]



,ﬂi -_\Wk a ca»TLz;x K < V_\j: a 5al>“t X(R - J( Susd@(

’Y’AAWS on Z\ “(?W{‘/&’ e S o oo vous (0/6{( 'S Mar

Rt R o folows: S

24

o R —K i

—

stmplex L cgnver holl e —.
FR L, W HF
Q\(J(e oo J( ko Qm’i‘k:t” oI %, b"‘t 0 encodes vrknown u:%:P: th‘..)
T Tt e () 5
\r-:;‘Er c‘t o~ o - Y — Dy ]/um«l,amowfl‘ S QL L.A&M —ﬁve}@f&

IS Lav&o\ C»MM\)‘E\‘O Ve e\jm\» FY- ("\"_‘j AXxaC S%v&»&s N

T AR = AR ) B qe) S A

| He lia l

= HR RS 2 (0) > 4%
b}ﬁw\/(r
€y 5 rxac | nesy ;}‘e&uﬂﬂtr row) [Yl O l—\'i H’ [{c "lb/ﬂ‘(&

Ao e A} 3 40 & LR, kL
O+ Di_oil iDa} _(Jﬂ/vs‘e* lated E—,‘(‘)V“’QA’K

® He: Hr — H 2D & ar femerrlim ) socel

P;’. g_ g - b/ - D? X P\owoméf‘alt.:%s

D v ondode Bt He =D [4] 40 € 4P
”\( desive cxtfml 'kw» by showmq hat He [+1 =0 ;D% OO(L
A&S&ﬂf{jﬁf é? L)U( ‘l'h’m o ¢ meqr. O‘(K) K
f L; W) Ty —
Lrmay rf&
L (R=13 ) =0 H.(K- s, 2D) L (“

C}vﬁt\/_) QOWFl_\CSf@&(—S\- \H (‘K QP) = ]{y —




(S e - —\Xs N asM\LWCSL % %[‘LW ™ Vo
Tog et st o Oﬁ BEX
- = H (R8) — HLRC %r% f->>>—»HQD - H&-53) =
uZ llz ¥4

1=
il g e Wow ot 420 >4

S \V\AU&A J’%\L l\«c,[us (O~ ¢ D) Q*?R § 'g .&4
Py = L e les
\/\/\"ﬂ{u\) ? -\"Tus QD vd“\clb G‘.roumi f : f
L &«

< K—§r§ J’*?hOVMS’@ D

/%9‘9% %\k) e
T WD S e %)

UEF"*s "; ‘t}"'» sl_!t -U'\c-L /” (,& ifi B)) @) ®§l>
l\fm‘)& fm\((‘d-\ﬁ Lemma "f_j ﬁ('» - \/‘Z’fs ov /{o(mim Juzl!
?ov(E&QoM%EQ//\’O/\(

C_w el cwL S oig a MT)U Coveradg. Qf‘fU‘ 0*’:5 ey /’(K O Sihee_

b/] F( e I «,ccc\%%ij L"\UdU\gwa[ MSMADJ\? er
Q‘”’W’—tg LleH.&,v) 7 PowER,

Cox: T [1#0 e AR y) wth X*O Ter Ds covered by these

nodes melicaled n OC.
ol b ]

(ﬁ;{;%gﬂ‘\w V\OlLS Ca b( f[a%cl w\‘to &(U’P WLO& % N

o _HR¥) —RHY N
s AUCLD) | R gw e @p

‘¥ WA &
c»v:slts -?w K do v:t ‘”U\Kw>’* %97 ?ng@uo ;tCO@ oo

O



O

COMAENTS
g b R g A

CommoniCe 1o :)r 4 A_@:—&\.L A ossfuq,:’to 'coﬂro e ée,cj—\ Co »«Hez{(

-

"‘QQUL 1§ wo w4 o Qer \Xf Conarade M\ b‘b"clw {he. Qasy "N%\Q_),
\-Q\o\/‘bf&?e_ N 5—k‘o \72, sy | mgow&jt 1N or&,\f’"@ b"\_

o \ o -
3 T e, commonifim syl bt o @O:t dedo
/ 2
Mc\, Lr L Carol o {yxé ° wol :jQ,S/ W (Aov &a\ It -
Sa«—\\l ol a Q,lﬂ.&‘vf\ ORI,

. LEb cg B%\Qm szwc\AQr \/\o\VQ \o LA a ca.véx"‘q R — Y Cover \
(-( o\A 4%«9,.0/ ’\Jv’o\om\oflz_g T(fccoixmn-twi ROWAY | % [f;,:to (a\d(j:\w

W\Gto > afg/\a\{lj Cghglﬂa %‘@_&{, orls .
5-D PARRER (VERAGE o
vafclam _%k SC%(CAB weve_ podes (\'Q. '~ a j’i —tuv\ntl —r: ‘?x f{)
\/«\\m ?c K& “oa F,{Bom{ downa s th(\ei by o [-< le b/‘k —-t{,‘&_

Q_UWKWLOAJCG \'°"\$ N ;,Josnk; V(ovd can. owe ézsg_,/“,lﬂg .,J\"EH«LV o “2.\/"‘-42/( )
QAV\_tf&LL oo 3\Jff‘(,f‘t:%‘r\)‘)$ thL %ro% s Q_ va,_-l g%'—\—— —b _t(\{" ';%sz

O



j o U‘J(M,M el Feote L-Ofere y < DPx e
\k\qoﬂew\', ]\(o Con[ hhuovs 4Ttl* P R—* \ w)(L lm r(ﬂ < ng“:oﬂ
uk‘\ % g e "L (ﬁ, ¥) il outo -b
ssso—p (1S S

A Mtxo cotm, e wor amiw'
(g, T Hog ooy @—} - L»ltmpb)

v Al @—vtw%t :955 Mo —> Wldo

i, 2723) QQ&@D 1e3)

»l T H.. Q@ o0 263> ,5
5 il @Mr%’b« ~* §§’°’t EXéKCzsg‘l ConRADICTTO _
(\200\3.\)\‘( EVAKNDN\ & f‘/\_oﬁ\L_t N°>E§

C_""\ L/Mv-'—@ u‘:t@t v\»l«cl& domann ) K st é\ }Jr@)o\
x&A JC {‘% sswsfs o\egg 9? N‘QAL“U T wa, N &

SN

ok - sw«
Qo\./\ok clever C,\/o\AQ/‘
aveld ¢ ec"( @ @ @ @ @

W\o\V\QuL\/

'“:L n
’Y‘Lrv\c




2( l“'{ﬁhﬁ? L“'{‘&\q‘h‘r" =" o
o L R | wov < e \'-1‘5_.-'1.____‘;1;,5’-- 7).
1 _\:\‘ . s
| — W
I 1 \

T (S"Xg(uw)(\ swz -
T(fs LA \AQ/\ I

Qdks N I cLZm \a C"w‘f UxXes
W'%\‘ttt Som@ virfex IDS.

‘—_\\:@ CrAes  an AMALGAAATE Cowf K{ ‘%WL (S e wzd_-
&’Sf"\"& {—t c g'\ac& w&%s&)m’; —t\"\«’k Dy s —gqxzcl (e
TV\L [\(j’ Sov S‘« ( L o J(uw\, (gtk( “er\uz, s no

- b 2w b 3 1A < H RLY) w@@

SAANDS WiTr OLE%
? l\( k Pk ‘th rkfku{/s _&ké‘z& 4?7

‘”%ﬂ’ \S “%‘-”\ LRSS A SOV St myo
C./LVW P CK N COMQLJ(() don-ak 'H»\ ? \.)"\Qlaf ¥ b/ /?L_:/_Lj

k\J\ an Afesled vende ool d gq,
c\/eﬂl C“"FW\M S \\%’ Can ol RS \ Q\/Q/ ram
A by R Sogy ARG St 1)

Do oy e el ¢ e
(vv\,ef oun J Qow\‘aénly\f<%
F\QD‘(V"\. ? S Co vwaA \_\JAAQ/‘ pravi (00s ass w?k““s & \’\’U’\{V{f 3 W_d‘x + O
l“\ T AL (R y) otk dwro e T
V sl{!d\ Dz M‘aom 9) ‘:)( >D+ 5N DD Co ﬂsro J\'\Qﬂtb‘té‘p\
JQ\% Y~ X Uy ;&J TRUCLE Xy r&: X =2A=E |
ses. S = Cu(AB) > C(XB) =C.(FA)—=O
Les = (AB) = H(XB) = A @A) 2 H 4 B) >

Consthes e trirks (R v, ) == (K20 D) Vil

I 1
oA
o i’ N =

\ 7N
— i




Hre? A = K ) g A

V\S\— .w\ RV -

H. (K¢, 2D) HVL ’A |+ x

AT

SO 9D — H (D) Es H D

LS

f’s Vt:t’tm,/&ufk’ Hi(ﬁz‘ c %D) =0 | W @\;kul show ‘t\f\r—h
”Q“%— wag H OR%¢,2D) — H (oD 9D) & tle 2o e
Qomsfelw ‘@L LES. AS J({N;tw:‘o\& (g"-f) ?D/é'D) :

o Y (Kp,9P) LA H.(op, 9D) L H (R, 9p) — -

1
u(m |

1
we W[ o SL"“" Svfhie ch) T
‘6&5 ‘\E o ,BAEV [5&)‘\,\41(!:\/{, ‘<{':—\ EWKSS !
- HA 2 -
A (Op, >D) == H (K~ 2p)
A 1

HoP — ’{\@L-r)
{ {

|’L\ D-,D 4——77 "L jp

E/W"\S*- B L _ﬂ:t Hd " \ujcd‘_fw/ cwf‘ioj ﬂ—& F"%\-‘



?A( { \LE NSIGN QWEQ&G((

\/\ ¢ C,M AR w‘k\'\ oV _/ad e "b\f (,WQ (n Serge” %/l\g \/\Cofod“‘ o~ L)%—
‘\Fj S WK s o q tfethe
valc M (= /u,l/\ _TN,S S Fw&l SR ,,J(A(_L\

OV R Q\, raovAa[ (G e I,

VETOR 3 -RIP> COMPLEAEDS

One & woaa\\”t odd Lioe wireless Ktle SF QSJ@\Q oot el n

clond AJ( - ommontcT oL i assomed o be qdﬁ covetlife Uc
mzt; c L:Ls‘kwcL

C°W> cl.t.r a s‘k }ywoclbs % 3?( S A R —k\«g ol piesC QL(Z/’(F’(

fa wl/\cﬁ’k. L J{.S ore ovlShan }a ub&V\ AO(LCS (,JL\"SL 0 (ancl
(p\ ( ucp Lo

Coa STk e b o %‘t&w o~ Re T L e
co wﬁﬁ@ﬁ it dise_grerhs.
ﬁ ‘tué ’?kuwj(clsc fﬁDL WLjfycacmmuvLth’\S V‘Aus ‘f\‘tl\(_

rcs i o\« lhos as ;\.& Cp"—‘” ex 'kt,u\ \( (=5 'R-VS
%"&\Ak 2‘4{ tt‘ r\(e Ae»«:{;}‘e\s cw—flux ﬁ 'd*’» V‘“J— 25

Fg' Lo c:k ~ &79«\’3 O"‘c\/‘b‘f—{t’ov—i

Coss o8 | oPo S Cow L%LS
w\ﬁﬂ& ke o The | Hm@j&r f

o °""‘ S = K_ d how does \t Com et w‘k L\"I\’ "’ke(-b
»\K7

S| sls

2
ot Dise arA < R* RIPS ComMPLEX wHADowW = R




T
L omap O”K" K A\.:t) ~ K—S\\Tl&x %K&o—ﬂg\ Conve X LJ[(-:‘? L__
Fo‘iﬂ s JA’:\A_J’J J(k,\ S.L\«\i{ Lx ™ K

opsgra\/)q—mo\\s:
A dim K > dim S MJM@«\
K. /\< s "‘:t- L\o:iéﬂ_j uz'\/»(u‘t ‘({o N
30\’»/»\, Xa/ ar As L Leasider a sy
OE ’Lﬂ(”"‘u -spaad O[S oA o it
N AE (v Ve Rep
Cov'\\ol('x [CNPS QfoSS-(J@bJ(o\VL );om&j/
homslopic T o sphenc. <
. [’LG‘Z \—\R —= P\,é ' a[‘,/:js an igbv-orrL‘lsm__ CS ~ D?.
L%' For T’°(“J[3 in ditasion >/%) ft"fi AR axame \ns wLCﬂL _d‘& SL“‘CLN‘)
mae 7 R D dews ol s 1l Clueb Vil
\/Kowtvtf/ Exor ?0\\{3 - Kt) ’t\"k \[[%{WfS'(\zﬂfs Coﬁfli’)c [A-“S Soma_ viycl\l%'}.‘
_TE\{D&GV\ X_Q\%(\%s_yﬂL\/A'@QKSOQ'G o ?o‘uj(g (- \S{z) —tjw; SLMLWJ
nep gresenvs ?&4““‘7)(‘“[&3”“(" @ AR D e =

Aﬂ?{: FONDAM S~ T AL Cm%ﬁup Nt
/l\:il ;uvxéc«»w‘ta& Srodf o\ a %TKUL I o 2 SE&"% ‘7\3V~° o CL"SSQS o‘X’ [ \3

T (eeldive T o Fired bl 2,6X0) with compestlion a) losps (-
-hed as 2 roop opare [v\_\Y\TL x-mclmhc}(‘al Sroaf ar, (X) (s
\WALTMAM‘t :% loa—s—'bf""\"t Srw X cown&:tcé_ L[L\m l\cpv_-igj) M ARNIN
E’un‘{kon{'vl ) w\cl, %-:K =Y (,\AJ(LA o \'\9mow\of(\\fsu~ (\W\;’ L X =Y
e aldtion T berteloy) & cleat I st aelonitalion o5 @7 os
"QKL \—Lure,w'cz;‘morw assf;ts, RIS ML’BQJAU'*\ Yo ) ’”HQ--6\>"‘W-

L oves] © o Thesrom S \r\ oeleans g eu el Gl cos
(\lkfjf‘}ﬁ*{k cLz_jj Ea_k_,fb‘l'{% -G 2

o Som \\’Lﬁ‘rj \-"'-‘G’ /RLT’ s a-—vvf (L?C-Lﬂ

Q_&;K‘(rs cpw(’lvxu ?} flww-’ fO‘\‘“t s L\AVC ‘YV&. _R’“Q\l“"’“" ~) SV“AJ\’.

ekt & e o ks TR
ju«fan ees *th(_ S« {.—t S Qomm }»(L " ,F\fv\;% "I:{Qli Co&%\/‘,c{% S I\{\,CLI

O«\Js\%) 34’)\) ol vRWev



i S gn ofn (wvi \L\LJ Q\'\L.Lz,g\nj) oo H’L"“T Jerm ~g {J§ (\*’ 0 (¢ o~
1Some f’L\.SM g‘ fov\‘\s& S ™~ /i { g "b J;e (A K‘(
kk)w’\ ésc :i%\cxk ’h'\- 18 ‘H’\S—i\\j CownvA\o qwiL’_}jA&rJJ
& Snser v |we l\S‘ w/@ _\Jq{ SL.»\V‘f 1_ 4&"\’%» Euse_i o~
(x# Slance. (S q,u‘t(, um’vl At' Q. Commony “fr \\_(g YA ‘A~

U"\W (A CowmLN (Ca |°¢'\ “\.IS\S (s o -e?t«&‘ SL\ o o,,\/ o

Vs <W Jd,\((‘ ‘ET?M s m» ' Vj‘(w = /Acxls ml S V“'H:Jl@\’( o bl-&‘-t—
\/\e\/z_s it dgtmnc s J& d cs c.L k s nodes L.f
AJTMCL Vo 4(’, U ’y ﬁ?ﬁj{t }7[ SL \«LS a"\c( odes ‘\\S (24 "QQZ(

A{tQACL . o wm .,\o have a {V‘l\ W[Mf,s J(L e ombabl
C\\zzs& ar \:ﬁlcl QUASL - ONIT - DS G@A?&S V\/Q Comp L’L( —\tc’ —H&& J:ax)
C_ovw X W\A (L t n QUAS) - VIERK s -R\PS ComnPlex, ,Lw .

SM‘;w v‘véyw f‘\f\ wo»\J, ’_%3% S ChnS QLVQJ a rm[ {tlc na

l\‘k ]ELL Aoe,s a s.wm amw_‘«&_ ‘? uncer | aR Ve_ OA—%)\

PFT:QE %\’—QO\Q_ %\J"—% \ Os ﬁ_‘_b

Thesign, 155] Gipe v Jorkly ol yop Gt s -
ot M T L

VA KS Ce= x
%k@%&ﬂﬁ@*ﬁ MR = %*fm 5T

WS suA ey a'—t 'L\ \-P»L /64\‘/*
‘6‘;%’;5‘)&”I:k5 9‘“" lead & Tapelo wl noiseal the [eel ‘_F‘ o,

Even ot ok 3 | Al o o, Tinfty ot
C\t‘/ 1S Jymi ALNS ] K N QW’(; L \\ —\—cPot_c\Q—j
%é: U: Jé(j;; fs" . T Mositeea| — | Mesitoer

-
e ‘t(, fin e Ve ‘*JFL

{,f&f?ﬁ‘b‘ﬂ afﬁf

9 WSJ’MU\ Cotprnsale /ymf ong_
bad. W»O _th 3""& A‘t‘



O

?EKSSH?NQE K,{ FEMCGES

p_(hjr ‘eﬂ m% o Qo\/V“ L S| a CJAW\MP LJUVU“ S@

IA,,_ o\soc, 'ET"A"S Xp ™~ MQ”((”‘*(Y"‘K [ ZATSY. karQL
R s\ v

o IA SC-:« S%UMF UN%

Fence Lrecrin( -
QMGI(J@W ?Cj/ ma conn /L L
domain. Assoe Todf e J«s 3 a
P Qan Q/qLe,ch when #JL are “nlar’

P
Nodes near 2 J@# Al 3@:@% @&,

7’7@ w(se,/\/lé oy ENCe ABPES m\J_
0\$SM?(, z"\T < Fence SOB~rreX /-;Z c_ﬁ

T ek ‘]\:—LZLW {;C& c_o\/Ua e Q.VJ(U‘Q’\.BLGOJ}Q" %(ﬁ,@
k—ALL\ __h.' I\a cacles M \,JL» ch do Tw w}cTDD

\ z&c, APRNSER _j Cﬁw\s(ivjﬁi Commumon (c=[ oS f*Ai' K QTKGA\(L
O«\A o wz/kt&_\BM\ fac\, S .

’\zsm oy ek Kﬁ Fo— R

Co M( m(e,s ov,@ U\UL Bd\pr_&vyo (SN :2/ 1

MX; vi'e o r\oﬁ«@u\ A-Zw R

«J.@WGW\, (VLS Coveva 'y Q\\‘ka




YSSOMPTIdAS -

.a((‘,vefge, %wamunc:(»x kQ[q[\.,LJ om}a// QL J }/‘ f‘ o 4/
l%LS on w»A V.= r‘ﬁ > pwzwr”

. "\e:( _t_ R K tl\, J7 l % # .
. > o ﬁ_a,‘c pmaia A Al (2 CUP P So- Lj sewm___

J’ %{f\/\a

P A

. nodes Q[Ct"ut% L\U\,’_&\ av’ W{Lu
D e~ caller A }Q

s A a

bcq o;, b s, DR i covered
%wl& mvﬁt +(®“4> 5 wonvmaishing

%ﬁﬁi“ﬁgﬁw° Hm>
ﬁ “\\_ ?vov 42—8 Qa jo (‘(\Ktn‘t 3 c)SL X m-ss

(ons! 4" shedon M__r:“ Eli - ( = ind ( N;p.) O
m?( m-tL& dit and Stz T st Jd“:( T C:FS)C/\(QD
L uSU‘-k A ad\ran~ “f\""m L’;'j xac S&:\VV‘CL %'q@/lk (‘“(\’ﬁ ‘\Tf( s

Aﬁgﬁ Fép Map s = A
k{ (F-p,0,) L &

" EANVA

Exequse: thg o ‘—( (‘ui’ 2’?) F( %

s = O | § S_—H\< QOV\?°§{ p ”Lﬁi (1) F\\,
s #0 we vt a o "JC“’”\ Lo,




T e e oo b s ey el verthe o #\S

S[ing. wJu_J_ j( (s f"&SHUt L«v eneralovs -%-or }’( /4
ﬁ%jo a[('[ﬁe -4 WNAJ\DP *@sjnj ﬂfﬁ,& thoag‘&ﬁvx
(@A) = rLf—f . % ed 1] o, kil
usoa[ :guw’—[’va CpmmI 4] /v

Fitfodf o dofsscend By ey afer dgran

\/«( L« “HR mc./uSw <Z< 7)‘—7 </<., 5?..,) c/z% j/’ﬁz;ss
’(4\'4’ Z%(’- A"_‘:égj }ﬁs clsiom ‘s nom/mt:ﬂilﬁ qb fa\j 1 -
//%ﬁ nuc/ /sl\rte QL/L} qc/uj@\‘}j /hs "’L%Q Qom/e
el e

5

£$ ZLL/L?L % /C‘Saf%\VMu/q M<—/ “1o _A AfM CX
wh s‘fzn( 4 nu»e/ Suf;atb‘j V\<V‘ 4)’“
and M{;{Ll?- ner T‘Juz:/ ‘(f‘o ComAUTE omPuTE CK_M ?‘_‘) Zéjqu

EC/V5 oS OAQ /on c'xac‘?t' SRS Y e,/c! cl Jm.,.\ :
xl#0 _

Hig) —= H &%)




Py Lemew: ﬁ [«] o » {.(R: cri)Jq—t oe/< /\[&D o
[2]-0 & Ho Fe
ot e s )

Soueeee” Leri A l/fg(:,,,} —@q complestes 7[«7%’ ‘(‘%ﬁjl{ C\jcc{ cﬁm/a[xcs
Kz 7 KZ, h 2’ Z.

- =3

<H\c5¢vtf7Lﬂ) \é:/ g 1 w1

onsfoifs! (ne dimnsion Y R

C:Z[Vw ﬁesc /cm»~74 ?a\.:

L'&l’fo . CDs@\n(: TO
@ ex<clvess % ‘[7 l

/ m@——»wm —H,. gfm
o — it

®M K» H %)
I\vam\ﬁl‘l/_:p l‘{ EL] 6

e m{k R, HA-o.
£ 4o Rt dos o Kok e P
—%_ 3 "“55 [.""1:" Ce IJ( (ﬁv—» /%er) 'tL{ (ij& [ﬁ— NoMer <

A KL#M 3%

elass [ lg}iﬁn he, {Tnc|os@en : %]'ﬁb K\J %‘T’S%MQ(\
6 o pin ik b N Ly b < bt
07[\ " /S$'qLéL«.SVMS[L)‘/—( —t MJ‘—E’OL/‘(/E\J

C %muzza'([ f/ es [:x] =0 c /-( (,f ﬁ}{é) QM’KA@/Q"&;A)




oV MSVXF [,\.OVAJ It ke
o = - - E‘“ R f“&-éfgpf B
r\Q@_Rw:\ 17( ot he Y‘Q\/u\g 3 f u((; A M~
(s th\M& ‘Ft /Y{:\ Tffgl’“l (V& FSE»/KV S%SLS (ow(%
,_\\ /oo{k&'l/ L] Zwé\:-dtl(l
\\\h \y /\L/C""\.Q— ¢
DM/AT \ :S
\Lf\:)rra__
{og 4/4(?/, w!L. V3
\C\.Q,V‘Q_

O i oo q— N
JES) M«Em%m e g e ER
'{%“*m A
Ty R R TI
specds /M_j/ bl 1& e ”Zfﬁl‘;f otk ?@@Zn’/‘:@ .
azz][/su " a base mant /e//SmL

\/Ec:’o(&)
0“4 %S/O spliTs L,ZLZ% 75207 f?&) ]{ézﬁ;fc o
e L& O/ZL ods > f 0« V;“Sj fj V

X N(‘j T the M@KW}%@KO{a %L?Cjﬁ%”ﬁ’

O



Qoveqig sthce™: = e " T

FZ—’A ny}(/s /oc)acl;mf {4?—7[/@ zﬁé/ﬁ;
X M foreomopliic P X,
r ft’/ f@L gfﬂ/ S /7ce. E o bast /%&ﬁ ancl o

4
roqed/. Z%}é% L//—— ;,,(Q%\M,JSQCL
%SZ E) /o /4 ;ﬂ& 4}04,_ ) /;X/‘—- /9

/}/ / Zg a} v ad c/a.ss rca 57%/{764%[@ 7315 eJ faceg

/ff SOACLS Qj o~ /S & Aurz

7[44/ 5 ondd ZZA% S —ZLBru} as o Cog y%
7Eé€f =z “("../ /ao i 3) [Fu,\) exeRe 55:1

5,_(5/{}/ ot ans cr 64,"1 o S04 O/oo/»;ZL /,{(_
7%7»{ IC /o?«j/ M@ oh)° °°/5 - ;ﬁé% Sfe“’{

o B e iR g

/VL o6 Mmenlr ZQZL mf{cZL ’ZZDO 0/07'0@.

ﬁgrﬁtc_ﬂ - o clpsion, A=Y o doces %\/J hT/@Q
O\/t/&l—f&lfs _ 7[\ 7{@{) c_} /}ZC\/Z ajfcc o 7(@/“/) é{«\

T “—F(auv)

erx §a.ut 2L

<F;:€>:\(J:’fe L\x}ym 5 o MS“{J

moreg. avrg CMyw\O'\ )

e xwtlsn\ a’vw here & 3 J?eém\nj

s Tha
Eveve: QL) = ¢ . BMJ/JW#AA

%uajo(g o1 at § 2/\ '552 5 a 5% schcl wl_

/(40» //@u)zLo CMOVL Ca// n@"/%j‘mc/ ‘I/oce, s%(«ﬁ% 7&}1281/@‘
TR T ~\§ oS gure JQE\;&S oo

OCa Ao acrossS & LV .
e_é

/\(ﬁ«ofﬁ\ dof= shovld b 5L@D fi




Eusz( Cr(»{{{c TeRYSTIC, /fi:’Dcy(

R the ol choraerisfic ;,a; el cnplen X,
%(:Zj Z di o

%ﬁ*ﬂ‘ M WAJ(H %(C) AUL) For oy~

c,omf?z, *—/ wWe 0»‘/€.

HD = 2 - oewu <= bty uariiat
lﬂ\_ For A 73 L %c gu;@ma lerte }46 /CW'/”«’%I

K (Ao - AU) + /(5) ~YAS)
el s T

— CANS> Q,A@QBZ%’?Q (4‘);? /O
D () avzq/ J§ o chain co /9/ \/ms/ié omo
”Arffj b vk iy ey |
M ﬂ/ 4 CSLM}/LS a MeasOre on 5«)§<_ow7d/{;d€5
(\K Am 30‘3 &“"K‘t Bo\scu&{ [—Ka uj{f oo I‘t@

Vi 0, o scal€ Y AVRAT  measor{_ en, rec»swmé/ AR

e, syl ] e oo, AT Ther

Sz F O b bk

poeeed as AL xcigf‘éu/u/tﬁ\«ﬁ -s
J ?L// we JA@J ~ spacts o ﬂ 7[/«&@//0/1/3 oL

a«cjﬁéh /”LZLS ’S/a }é""af . /%:uave/ Sl carm_ CHS§rs Q/




ConksT] Kc)gﬂg(_

G -T2 b2 et e
(\’\\7 Cac \(T « QMOac; I‘anL waw(“SSUMQ'—eﬁ:tJ()

\\ l’\ A QOMO ‘t‘_j o”f"“:@&l_
?/Ei: ’\i{ E“)IU ’j_{jr’”k N "64& L’\OMOMOWFL\(SWL

\ - FE) = 2tk 1

Z\C [, — LC«/((“) - Zc

<\\’\\_’3 'S e L o S’u/\c o”\’ e Cr (£> “’“’L 1”_":(-:- Af—t("’\
A_mefos j(bm o) %S o \Mo‘t—t'

=1 e

(\\KLﬁejm L ?!L CMFAT(QL AL g&vm :j
Lemet . T W@ (E)

3k % R - 2\7( ;2f(fﬁ>s§-j(g/l<-sj

Z]Li*ti 7\ IZH “ths §> ik ﬁzk 1) Zﬂi‘» ¢ @{L <% e

‘J\r_\: S(@vb %w@la - ,d-%jn EXCHSIN_ 5,(_ Téfgs "t b& vndVL_Uﬁ\caj Ta}k’
Sremuze: ), M- Y- -\ g




DATA. AGGREGATION
e S sttt ot

TRe & ol e geilig o 25 vl
1o ‘(ﬁc Foler caleulns o CFC).

C&VL.%:&{‘ G SE‘Z’U’#—/’O"L 1 WA‘/Z/LQ jtfn l(
/f/( a, JO?VL‘@(;’L [/\/ é(ftéo'”j couy

by, bl do ] fiogagenl- |- 1)
. Measot CZ'gZL"’"C(—)' bw’\l‘j)

G Wi Tarsets L
({(\‘\\'3 N "-727[?2«)/4"“ s power - ,'47%45/('/( & /éa»fcj> 111 1?
p@”h“ o YOUVEL SN guc,l« a s 1

™
LU < CLla i N&LMA&Z{ T wo sensers Lo
t/L\@jxitﬁf Tig 5:”@ T“:j‘lt /{L po YoU peaReahTE” RED DL

(\W\:S f0\71 b&cowu,s wLuc,\U'\arclef w L\ﬂ“\.ﬁ “COL)V#T’L Sensofs“ ard_
oA 0~£ \/\OC_.@7V\01&~ \O&l( i{& R{t:/or‘{\ X ay\cl__ WHM‘H’.@— Q[ls‘('w'F
The T“ﬁft s (u«l{l& n snesweeper ) OnkgonN.

LN N N N N N N N N N N N N N N N N N N N N N N N NN N N |
a0 0O OOIFEGFDIDPOEOMPDEDPBIMFOCO DD DD DBEEDD
L N N N N NaNeNeN N ON N N N N NsNeNeN N N N N N N N N N |
U N N N O mememsuen N Om N N N mexememem N ow N o N X N N )
0 0 0 0 0 0 0 0 0 0 0 e e e o 0 6 0 0 0 0 e e o e e o e e e
202089900 COO0O0000 00RO 0 00D
e R S R S S e
ele e e e e o 0 0 e o o e oo e e e e e o o o oo o oo e e
ﬂﬂﬂﬂﬂﬂﬁﬁﬁﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂ
2800000800000 @R RO0C0000000 @
29208 C OSSPSR SR OO0 000D000008
000 0 0 0 0 8 0 0 0 0 0 8 8 8 8 8 8 0 0 0 00 00000 e
000 0 e Tt e e o o o e e e e e e e o e o coe oo o olele
000 0 0 5 0 8 8 0 0 0 0 e e e e e e e o e e oo 0o e e
(5] [ Moo EoMeNenoN M M N M N N NiEsEcEsEeNeNsueNs N W M |

e 000 00N RSN RO0D0O0CCO000d®
l{@N—Mafﬁﬂtija}Z;;7 ﬂiﬂgEﬁHw%%%%u%ﬁﬁﬁ&ﬁﬁﬂﬂﬂﬁﬁﬂﬂﬂﬂﬂf

£
N
:
v
3

¢
(\

~L ~
<
c

I

o0 8OO

WY

~ W PN
Com )

D S R S M M S
ﬂﬂﬂﬁﬁﬂﬂﬂﬂﬁﬂﬂﬂﬁﬁﬁﬂﬁ&ﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂf
2800080000000 0000000000000
2900 C 000G 00000000000 ED S
o 0O 06 B OB OO e O O e OO Ot e e e e e e e e
000 0 o o e o e e 0 o o oo e e oo o e e e e e e ele
2000000000000 @000 e e 0D ED
uH%%%uu%%uuu%uuuuuuuuuﬂuuuuuuﬁ
 F E E N A R X EEEENEEEEN L EEE N EEE N



/'Kl*ﬁ/{jpowwa)(y\i l{ts woéd Ve allizg
end cordrod e %f@”\f _(&%53 rgu\j&; %f%ﬁ?

'§ os s(Mr'u'c\‘«\ as ”U*é_. b& o e
omnK 4

W = e sonce e ot s
Qr
X: gE/\L§OIK§PM). N S\JQ‘\CL ‘)Cﬂ
st

Odm% SRSy G\S—F j& a'bo \L Pac
/Y\(/\; 5;(\30“3 CO&&—V\t ‘t‘ichtg aggofig ’l:o Pl;j;f@{t‘iv\g._:w
K \Mfc\ " W\,OAQ_LQA_ as %OILO ] L—\/&CL\T&" & A
o e W T s 2
é_&b——vof Ae( SOVS ML I uJL\Cc\-L
2C SBAR L:tifj_&t =
Y et oo codig |
%‘”‘z‘—\(w\_—« ]/\I ~> Zﬁ\\UA3 / :'/{ . i j
\rka) = #'taw:){ks X Sees ‘ ( ‘
NN S D
:‘TL%EOQ . Wed,Lg
Y
Z_

Ouom 5 gk rbdef e
e &G B heQFE) wrpfade vho
oV X(M’N> = /\(aﬁ@ \YL“', __tkbw ST w?()‘y S

. £ ARGeTs = ,’i{ S hodX
f TR e g
3P SIS o ;

o Uarcfr S Ko afj&,
”@7& /tof?_[%ﬂ— arlon So‘\; (s,



prost . (atrivial applicdtion—te & ol caleolon)
bt = ) (Zotu) 2. HMM) AL CRRNES

KM : f\ﬂ/fk”i ) ez ~? ©

w

T;ME TOPOLORY | SHEAVETS, ¢ 47(

ol Slwpanhirh il LRSS
jgk(th)J C%V\%%kSSP “‘tff"’“’%‘& ""h‘/(_?»"} 'Tkﬂc&gﬂ? 7E“"“‘L
R ¢ rocf I o $ oo eSSl <l (e sl ead
gy Zgﬁz ?L"’“Fﬁ%‘f[ o ks el %ﬂ“

f}—rjomuJ> ra Cr@ b CF
wec/ zL fave o/ «mmé/e sqﬁ//w s j//z«m

J“@ 2y enass /7R €s F e Wa,, /4.«

b cMo"S s, QZL'/ e C_Qui fuj% (7L OY?PYL%?L Sew(ﬁ C—/“SS

fawtg NTES &)C'q/‘cw( QQ’Z’ éat/l "'%MLSS ! -
Sem;_aérz}wa e ST3). A more 7j e mo/e/wlg Z/:f % 5 ZL

(,\/ V'/t Wi aA o —m A4 NI AL S—VCUCfU(_C Tkl ‘#,LQ MMJZ/ u/ A

j l/owzo/b'lpr‘es “ T ame T s é@/{ntm/&/?ﬁms



A« o——erl'*La/ Q‘L’UZ(TM& 5 a CO//#WI & gﬁg e U‘J‘ C9‘ g =

[500[2an af/l%fa (wrt. O, () - c[C"‘/D/e'"e"f) 703“}“73 75'@ 52‘7’-7/ xS
?Eofuc’“s T A, CSC& > AxBe S Jj

« PRaJeEcTIoNS é& . OA > ; e
- FIMITen €5 - &A\ ZL 07[ ./ F(N)T - o} ]L//E:[}L ~R Zl{/w/
e i 5o dfotfon rpore Ot e ol it o
Z:'/ém# 7[ Cﬂ are a//«/ TATE o DEFNASLE 57'5‘
Z&W/S ne c)cj,ﬁ Semy- /nw 3‘# Se J&bv‘mc Se. S
Subarijc Se S ﬁ‘ "’@VL ('HCL ,Uyc Sadaﬁ msv/ZL)

aml o c/g[m}@ & be el A ng% /'S j[\,Z( 2/ 24(
%kf ”1%2070 7& Wc/';E Yf%z%% SqL @K@%e/ i

I Y afc,o/c mb/ & u/l/‘t/mzL /jm »N&rzlé/{_
7{»@ nap f Xy c/(T/Ef’j Dhfnsble, sps ey 3 o o P

eorten TR L) THENE, )
%M{ SCZLS e é]é/leé/ 472'.) t/a/wffb a 7Z) ZZZ_
Al Sjo'\ rion, ojﬁ S Jees W x _[_O’
QD@ /E// 7‘24( sefs 44\/(_ e wt//c/q/"‘c_/_ g/tr cLa%YLVS 7C
e )/(T) - 2 (-7

%g A/Zawj us’_]Lo ‘;/?[’L'CJ 7[0/ a 7[/)/&0—»1/2&(4/5744/?&& MJ ZC_K"-
CFE) = jh T —Z ¢+ o3 et "
(T M ipleily assome_ < ”‘K7L /?wgf, «/»/’

Cz 7%172\,:].//2&0«« 'Z%L-T&{ Y% EJ/ 4 "“/ J/Cf([ Z /5 M[//
JJ“'&L (s '{ ][ Cg*as a ‘T- / e WLMSUV‘?Z SQLS o
G‘:('Z%C 547’][)/2/ /hZLL ﬂ»}/{, 7£uﬂc 704,5.

L ;wfufw o CF) 5 ~ st ke o ek LT oo
p,\/c a ~(U) = b U~ f@) e V‘C—? One ’L7Lcs #TLTAL
f-eSVC __/":j Frof&r {,S /LOJ and Vo /a.



50 ~ Zl? 77; é“’{/b’%z C Tn ok wsc 7[7[0/44/5»1 Sl?&t ‘Z%

}l”‘S o M; Z& a/L{,F /( res ‘jm reco be”"( NI NS
UVUW/jﬂ/ fﬁz"'ﬁ -L’L /Qa/ /Cd/“" 'Zéut ard CMM/CG/ o *7L o ol
Ca agsec/= Zze, ‘o séw«.g ):Cw ‘"o/ 2ef ] Oye Sucé Pt 704, 9‘//"“’) IR

G o shed o Tt < o over Y v XY,
I —F X 'fs i ca //) TZLQ_ as%lvw’c/

\ \ ov C/Jrcql—
O ———>CF, (2t s fﬁ )

0&50\/2"'2 [ Lﬁu: ' Kashivars /6}7@] NarE A usé/mwi_
v b Joris At
I L _\Z sast] ?rﬁ ’t
\ | I ~=°t

o

— —"Cw“’l

PR,

Bttty o TS

@L/wafcls v [~ T-a_X Z w\f[ RNEY uv&j
5 Wax - J h JX) N A A Fosing TEofer
ch)
/ 2 f e wZLn S AMOV% ow o OV, "éz] Z{&d’% C,UJLZ'J
fvfﬁwf sheaves (usa Ol g ZL@/Z-% + -éﬁ-{’ X f%ﬁ@ﬁ)

LI stesf formalise el _pou W47L7f’ o e



0)

ABPLIATION'S, o FURIN{
Qvus C'L/ & s%uaz[ *A wl{(x{ Aco uszzc/ }rézz GA SASS et e»(,ézalg/

Iz “5/” 77&’@40/ &C/ eSSy veq 5[ ers a Co uﬁL 07[A w M_c«yz%me,j
2 vaUc{ ComeS ruw, U f@?z wﬂ no V‘C,CO/i' %z%ce, Ve ¢>"k

C. ”J‘ngl’% COJV:Z
i -,

ﬁ ‘tl& \/Q«l’UC(QS c\orft WLOvKQ M | “ o 2S ’d«,u\ L SN di_
'y a OWO’\% ]L,Q_L m)LrL Ul {raca, A':?Lu o o and U,
s Hadlible” ot AU =1 Ve T = -gu/

W heprens 1} U, 5] corncible s £
/\H’Z—H‘TL /5 ash mzlé/e_ I spact zLu(g, /{ ﬁ e 7%\%’

The seseld o K s

hoo = gy L B = | 2,
7 )

<wlue,‘/( \/oL ‘ém@g o7I' ]/L[l C[Q. IS !K. K’/
and P R R — I ;3 Fm]q,:t&«\)

S WA - S [ z1, Wz - SLJL W=7 K0g) =

P G
’ rusuz IR Q§7



—ﬁ \5 ij/g'm.\c.‘bds VJLJLV\ a( 1 WSzb { ) ;L-ws E’QKK z"v\—wu_ct‘
e g LR oy el T o g g
exec‘t&s orgl@“tow\_ é ARy & 3F \_jd

(\l{' /:%v%um J‘L,,@rw wose, dees vx—o—l_

Rl Tt & o e Lh

T& eva \M{Lj nuw&fuytu:j

A%C,—to S\)]a’tL QLLcm LS o dlvalo. ©
\’\M Cﬂé«lw\ms‘()k/\;

O 0 p 0 o o ) 8 @ o B D 8

) O a [ el - e D i e e h
C\\Y{s lw S ur H% SO §“ SS ¢ 95962020209690209690
o) oooR02c208020205¢ 0

l(,c: ra\/o 0 050505050505000 O
‘/lu‘w U‘S 68020202020802e3020
[ l::' O=0=0=0=0 o=

._-C,'::IGC?{:,GGD 0025040

'5 gl | ‘S 2. “c:-':}u o%0%0% 0%
«,\V‘B 50 ‘ S n S0o Gﬂ“ﬂﬂmﬂmﬂﬂﬁmﬂuﬂm

W ()Q oefs Ve 0AS -:j G”ﬂﬂﬂﬂﬂﬂﬂ”ﬂ

VWL Qaun. 5 e’ f 5 ﬂmﬂuﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂuﬁﬂ
ﬂﬂ“ﬂ oColePo 0 o 0l

NOMEr (Ca onalAs (s OaOaOa@ 000020
O500%%%e%20%0%

GGGGGGGGDGDGQDGDGDGG

oCo%0Cee20%0%0C 0 0

ow&\/ef f\‘(v(’)’k A Arserd e e l CaCnh {Jaﬂmﬂﬂ“mﬁmﬂmﬂﬁc’m
f L E:' Q=0 =@ ] l'.'} [

00020969,20000595000

g ﬁé:“':j;e,m s
(Th"m S Wor wl,[ W'H'k ufru»w'uw W T- V4 oW rMJ_g w[uc,(«‘%‘& OJSF LZ T>
ouk e hand i con 5T TS o ooz e, Rl o
Cong! 't“"’k X(L{ /\/?40 <"‘tlt @q—MU%VqLomﬂ»cor%

FT\—(VL 4 a Tamb[e,m

ovl a1 anmel) Comprise
‘;{‘/S /rzéﬂme/ L(? /27 ¢?

5/7 107 /27 CoLp BE ...

3%0?30\/&%6#’7[ ou S Sl"l
a«mu/ ‘CJ\LJ/(ZLMSQU (s ‘(éﬁ




LQL‘S assuml /Q‘: Z‘ﬂ%‘ N/#( L{L Mmj// 07[%2\:; 7&3»@1 QL\:Q:} wlquQ
Q = _f; arl CompPac Convex J&c,s_ P k\

ofe kl =0 [ntvoca / . d \\
/\(-(‘ TAA SK‘ /1 ) @" / q/ r:j> 1 >

s$SUmML 7Dur (/ﬁ‘?u /3 hav(_ Seasers S < N
ézﬁz w"#\ ajocml. Z#ZL/JWZL_ , \ J( /

q';uf_ we $°-CL4 Wl divn‘J{ K T 7

Zvd'o [»'«{_5. /\[O\»() w/e iq’fﬂfzre_ alon i

e s Gt thn ooy ate over
Wﬂ[{{é’ et Lo—s . I
L § o—o >

XEJ\*AAX = SZS )(igflcvclsft% = L‘ Q(E-—o --—-og - ZXEO_O%
K = L2 200y = (O o covtir

)’(ov{ﬁvlf/ %y ﬁ,'n,'é/j —Smf/@].— S‘d— OJL /:%Ls M// YOI an JPI
A ILL{

M{Vl/’co oUS “aporox sl o, ‘/—ZIZ ,’v\‘éc .»./ ,,7[ /(:LL - m%‘,u
/Oa@&c o, wDuu ’E}ZZ/L/;Evj?Q “ J/

el

E(&(ﬂm T e R S L S/

| 1’ unuwtb’lrc_ql (,Vfof‘( I(S (4N ?OOVL . //;?Lﬁf‘/\(j J,rVLS

L~

20 —0 2

(&)

e ﬁs'::f
= J
25 oy
”{4 \ tadoced \wjtc)D"’“ “b a%“i [Ms
—0

TowARD NOMERICAL ANALYSIS

Pafhalrk ‘[}1@, bigaes C&A@C 3 7%@ c/e.VL/O/?%{WYLO% nu\rzef fCﬂ/
gt o i Sty s Z-yalue) herc no
jdchij as | "Su@[ ) ervor. /so/ a 5,:%/& /00/517 ZLA.S EJ/U

méas or 21 (_.\/27 /OO/L! MAEl[ers

#-w’mu/fj 3(\'&4
(AP




T clese it ome resTtFor IO ity makes nomerien!
_iéj QLWL r&/%/_ﬂj eisj MJ MVJC_ijoanfaS

ﬁ@ﬁﬂg Y_B (41 \-o\f K>O mQy—(R)é_uor)arw Ca_Z'%pwu$
LA < 2 At At oL

o - Bem N mge&

@}'F‘) ACKA’ o%ﬁ " M(O'JCA .
HAY = 5 e A AW AR st ]

AT (AUKA) - 1) vin Algerder dly
{Tﬁlj this %L\«V( = > Xih>st @

"
S § o wo'\c\.v‘y —?mu'a\. ‘J( $:j -\:\Efk 4— o ‘Aa\le, a.cL?cfth
? /L(f- CF (K) —tjkc.m OuJOfA nu.eL‘tB cowu/ﬂ7L€. S}:JZ(

/ S a #"L&M) covn/ i Connd C PFuenl S o
O(CO)’%/OVL S{/ S O} }L [z s a//o[,\js on(’z?’o COM/JGZ)E_ Viaw aC

non- /oc«/&ex/\ ﬂé’(LWOVK ]ﬁ So»M//@S T 0w QJ L‘QC- VLZZL— /%
O Gl P <




%’( 1 Eo L.q\J_ NTEERATION

Coeds o e ot mus X -int o R and
o \»m u\« D'\ K us\a aS vﬁtc% L\NGCF \S

Q@moﬁij }@vo"to ,mafg_ jk‘l/ &
NOMeR le 259 lr‘b\l&’i— . j 4%

ANAL yoLs S K
/\LT jts ‘ .‘ on % QL;F, hee Ftes
\/a. u&&fp X\L a QLFZSUCt{ ' f\;ﬁ;{, (Etcij// = }
RALOED EOLER INTEGRETON

Qk -C (“A' < §Q er £ — ?-X Mclexl J ‘t/o \m/uuz,J ‘CL c/j'
<Mfl{ﬁ }MYL’J’Q ZLZ‘;} _)\QJ/ o Vi g{(’m&ous l ‘(’5 {Aj)

]’(LVC & a sw/a/%lc ﬁ%%ﬂ(ﬁ‘

rerarmolien EN ch/cz Yondion w/Z - veluey

Qussrei_. l‘ﬁ; L S L}wkj Ve L
L b

LGMM& \, - ond Hé){F’CX) %Qgr"\‘ug li ~lued ‘y'\”‘zt"‘”s g

B LK - M-SMJ/ o |- ddd

XKW M—-Efk]i/
yt +they v eqed o gernal. Oeps.




exerese s Poth veduce o XAX on CQF(X) CPeF(X?
EX({US“( SL(_ ’f"é%?% 7[;, /( an a;éﬁh& fuﬂ%ré-’\ oA o o/“tf\

SWL/&;( O\'

= o

j““”{/ (1) ’“7“\ : JM ) s

(b Ll 573 o fudon remecter 05 o)
/\{6 5 ﬁ/‘e Z;fju/azt Z%M"&M %r o~ %hm/fuczg/es Oﬂ//

ﬁ?{F(X a c/eiﬁ”‘“;é 4 uVaenc o XszD JS/

uqr’oq ofen s a,s O uZL 1 /("5 k. [hos, 42{,/ {4(_,

aﬁova &xffcz}e,s j‘M il Leavt //WLQL J\LJZJ f /y[(/ coNTR_

et Jtho styeb ol Ho g et
g Ef%i% L iyt

Recsrieds - T ke DeelE)

|l | g e %4 5 flios ke
XKW\ X o o] - XShe-F Ls
%‘WH?(—( e X l? < h< sred Ecjg sti\f_s@
EL\ Jﬂ (zw ZXKZE <hgres
%KKLJXJ : &C Yshes 7] {
%J\Dﬂ : \&s j{f;L:sgBﬂ



oo ety \ierb Yo 4 A

e [s6]| For he PF(X) | consido e smimeg
e TR oF i f*\’“ e TR ﬂfﬂ”t‘c&_\
M\m&,ﬁw IR o IR (e qorb =)

(A\ (x) = Lw« ?%Bc«) (\% W< he g’ >

gl g ="

r_b I*LL Qx—@r}awL

XZKUXJ Th Iy

Qmsfr—ﬁj sﬂkﬁf‘@d MAese {V&JE'@&
Pipred or X = K—» -, Rk éujf:)*s% LAl
T > Lo - £'§ oloevt) | T S L\V‘lﬂ S (LKAZ(

gc& o L\QDQ’ A&/"Q;‘V ’&MMG\W\G\V\/XJA\»(\X)’V\

"’\’i

ke = ) ¢ 3 (r) “
w0
B M:l?d L<’ “r) \’k([;) s 5()“(" 4

fé(‘.ﬁ\—r

‘i&Z » iw L ool Sul - v (1)
l’\ﬁ\\/( ’}ci /( —}/W\ 3(’«65'—(— A L\a«% ‘ﬁmc (ong
j“;ﬁ

oS L

\/m/oc%



T\Ko\,a THe Ty? AT WIS ..

QeR _ - XKW(J - ‘X’MJYQ (5o
ExeRQ ST (‘afwaﬁ S Q\wfﬁg

R % ) DX =R & =0 e,

TVARINY

NJ)[- 3_'( _‘(\Mg § onevel Aa}[ V‘&VS& Q\ZF\ (S wsa- ['\4{:.4/“

TAAAPLE -
DR Ot A R S
S t Viml -1
=X

M Fobo! ¥ \s o \e\‘f L
X;* W+ X& \d# Sguzd 7\ el

ﬁ ‘Eﬂ% how L\ac\/j( J(o r\mwt i_bH: NL\Q/L'—&IIL
Ry ol §RU e
T\L\/Jtt\z,lws T ?dfev& f Lcl?/_) k J?(/l p’((?&‘_\j’—tt—

_Qiu %or Awnl r’“ VL\)M!L/@ ana <:S s 7( ?fmsk Sthee

ow‘& §°r NoA -~ uicju \:t& s, One QJ/\J( mﬁ%
‘t{/x o Qx:\cif \/cvl UuesS —\YA?N AZ(
w P o sgE

o o5 e




¢ o hele " NN omJL
R L S

£ ra«\i ONKAD LI Canr Yo WM,.-
S Ww T

Mo YRASONe

QO‘\Uéc.TJ«(_ v monic \,ctqlp J(avkg o\/M/rL s, ({J DQO 3
agperina( \S&L the wpfed _cges( J

Fie PREsT A“S%UAL \/\ L:&d— C/{ l/\mtomof LC— e Q/SQA:LA“//
\: S:b V& Qﬂt(\% qutéa P j@,s T [;A;to’t sij .,JL"Y __Ll
M LA 30

IOO5 QOM JW ) cLSQ ’\«R -H [/L ‘y"x&i ™ Q1"

.

Take Nmmg

l\« an 0/\

Abarnesc e o S (ot
EVMBATC (WA k\,\ w( \/\AV-L Mmaximas il o °"‘At£‘~ DD MJ TN
wpave, & =i ’*> *“““““5) o e *tv o B o seldle o Legft



ST\LCMQ = i&x;h& +Zmd«fv~a — —d&«AA{&
by L/L O - C = Z C_

s xu,wxs resonall oy an Qﬁf"k’z Ve ""'\-"9”*’ {%m—t‘

(/GL \>o

/

S »w"“‘:t i<

)\ CT%J:— V\ﬁ-s"\'SAMV'\J\:tr ~ C~SR_
Q- R 3 <><<<-<1~

CAN'T —TeELL —F J_ ,fL L\Lij <Z
( \\\\>>
COORS ”“"“
j V‘M\ ML LN c»ssou« 3%&
Mm O A WM §

l’\ann C (A f\\"’\ S

A(DZSE & NOMERICA CO”“&WW{

L\C[»\ Aas W
—k' Wsd (N oscizt 7JtLA ’%&g\"\j 5@‘«%&3




Metwork Settings

Mumber of nodes: 3,000 -

Edge Length: 0.05%

[ Create Ad Hoc Network ]

(S

Computed Integral of Metworl: 8.0
Actual Integral of Metwork: 8

Euler Characteristic Computation

e

Current: Simple Average

[ Clear All Transform Results ] S

Cancel

| Begin Euler Integration |

Targets Q

Current: Brush Renderer

[ Clear Last ] [ Clear all ]

History (Mame | Euler Integral)
ENoricmaL network | 2.0 [

Metwork Settings
MNumber of nodes: 3,000 -5
Edge Length: 0.05

[ Create Ad Hoc Network ]

(S5

Computed Integral of Metwork: 44.0
Actual Integral of Metwork: 8

Euler Characteristic Computaticn

e

k- e

Cancel

[ Clear All Transform Results ]

e

Targets ]

| Begin Euler Integration  {

Current: Brush Renderer

[ Clear Last ] [ Clear Al ]

History (Mame | Euler Integral)
| ., Original Network | 8.0 |




wWe cov\vole \unSor L vJ' 219 8 lon/\

¢ ”"5%

S ‘ﬁ

o G—'-b | s okl T
Jad mq—fr T

|:£| EuCharis © 2009 R, Ghrist, A, Friend & M. Kasthuri, Supparted by DARPA STaMP L 0

File Metwork Targets Transfoerms Tools

Metwork Settings
Mumber of nodes: 3,000 =
Edge Length: 0.05

[ Create Ad Hoc Network ]

Euler Characteristic Computation ﬁ

F- &

Computed Integral of Network: 7.1276245
W Actual Integral of Network: 8

[ Clear All Transform Results ]

| Begin Euler Integration |

Targets

Current: Brush Renderer

[ Clear Last ] [ Clear all ]

History (Mame | Euler Integral)
[ original Netwark |

/# A c\ L 'y Sal\b’\

Muc MOWL__ Sa 0*-&0“' V‘UMQ‘/' (a CO*’\,’-"% 4(1 V\

IS

C'.O A;k l\"\bv) W\UC) ?—asr {'Q a evt \lsto;?'

{ 3 LQ‘Y ‘t}'\COV‘{,I(_ own ir__j -
w\??t’ wb}oJ sz.c__w:s—_:_La\/(_ QOVLSIJ{/Q,L

-

£ Dl_

! ’ X v l
"\Q_ \o/olyle,m’oyfnume/(caijva oA, | et S MU



? Eo z_q\‘rr"\/\gszfo@g
iR susrcTE({r ‘ke. cals Wi Lj)’ lrfﬁ] C:tw‘s "~
O WV \9 \,a

WM De v o aveas “\ Te aog SJV\,. /foJar Oro({SS\j

‘ﬁ{;k —eqc, V"@S vv» o a\ \rwzﬁr
I“K/\é GRALTT 1{/‘@ 5@%\5
;é(‘t o de« mstk #7( s v\ | (e

(:FJ% S suc,\« ot 5 w[ b&afolL
MO~ o ’—tfms}ww\'s T "‘A,QZ.A —67»3 S

i~ & regoex(— 1@\ i’ﬁw 335"
WQMM ’EDE \t 3'“’ JQD—C(_’CL ?é\-%li—'

Sl RSNG| T Gmg i;usc“brw\s oy

—

ConvoluT: on) ! ﬁt dein! JL oS _P 3‘65 ward L Do K ~
(Fea)on - § L 4G9 A
Co«va]:t'.‘-"k IN (Q-—;:s.jt"l:\/L/ a$soC ‘t ¢ and sr_’t \‘Y <5

O

O
—= V’ * 7/, _.
H & q§ 1]
4 /
)



ToURER TRASTOR M

QL vean & —§—mj(uk-c Vel w g_é-@{ (’Ht clw Sf‘d.) MJ__
W R 2 s ”Ct I the el o ks e

(FROE) - } < " 47<>

- 5() ]

3 s ;s err t \/'\J—ﬁjr fr‘w ﬁ%ﬁl "5
= x gt

f[ ;]’ 13 "‘,"lw ~a

% § a 3‘0 al Version S'TL\L )‘}\\C&OLO(AL o er ‘(-fﬂv‘sgo\/wg m s{Lea
BESSEL. TRAVSFORA

lu\-a« TNM—SVONN (ﬂf\k Sogftc w.\ g“kf. arte (ov\ca%r\‘c_ srl‘@rq.

(B - S 6 . m)g,s

S=eo aﬁ() <L < TL\QFL Y \r‘_g STERN .\_La‘tx

ﬁ_sc‘h &%, \x|~> so TL ELSSQ fns¥w~ RV
i o 3

W) = (P)G@)

T Y caRToonN PRo6ES

“7J



THDEX "’*(*“50@”& el 10, X
JFA\B“Q(SL Jﬁ‘ﬁf\w(} )g) w\s‘%
‘J\/Q-eiq_ wjﬂ: '{’4 “leﬁﬁlk x) 3 }r 7(6/( wal‘fe“t
e dide o <t B e o A A Tedor oo o
Bé Y ks T it precisne

en o L k‘d’\(_ clsutjta"\o%‘th&v.
fﬂ:i& %T«Ajﬁc d e “““‘*rJ(L
via The Follow iﬂ’“l* - A 5 K =R

(f1,)6 - Lé H/J ’ S&rsfi*g/
(ﬁlf\)(x) = lé |dA] - SQ:C:J)(
R CRIT
¢ e LJ%WM e
?ﬁﬁfwujs{ hes o ot H T%J?\

1 D/A\ DA\ Jysazl »\}\w‘eh nltvbfk SAIE
o ey

(71)6) XDN A X AT
(BL) ) - 3)&* 4 14 - Lr |4




.

S

MiN

;( O

'- Qou‘.Jv LA\_ u\/\v&, A\CK s~

PIE
—_

I\ L)(X) - (Sw« of MM’MA'> - (suv« oF wu«NM)

oszc],- oM. X fﬂ.s%fons

Jex

Hheren Lips o

m)nzfl'(a(

. Bl

—

Q MT)\J

& S

O For AB) < R A Bl Tesfem

(SL) e

)\1
g

LocsTe

Sl
¥

0969626262606 00
080303050303050003030
08080808090808030%080
0868080989030308080630
0209680809080203080%0
030303090903030302030
030 O 080
6902000208080 8026°0°
030308080509030002050
080 0 080
036303030308630303630
020808030 o

030309030000095000a050
090 0909090808080
080309090209095303030
02020%0%20202020902090
0903000e@a0a000503030
0808080%02020202030%0
0803080%030%090903030
0203090509030302050502
09020202020%¢%62e2020

0090
02090

02090
0909090

®)

COWA

09090
909090
©069620°20209090
0202020
020202395959596959590
02020202096960096909002
02090920906909095969690
0C0C0CACCECHCOFCCH

SENSOR CoUNTS

- p&ﬁx

oG A

A
N\

o QL Ciy\tbrs
W —&—= Bh

009050~%q

OOOOOO
0~0~0

0-0-0

08036
02090
02090
09090

L«

vans L\&$ 0T X=F =
J\' Ata./\({_ .——_t'o - Awn ‘,/_
] \

SRR

J (1§ & A 'cl-«.r‘ms\v\j
(t's wmo ‘ |\Ik {S WSI \E g
S ...

‘}“ﬁ&ﬁl oA Sufor COowm




q\g’am\ (; ﬁm o A sy Atywuz s

‘ /U: ‘t\IL va/Q o g—‘h}c se ’twws rw_Tl'%
% ?:Ao SHAFE - Pl:r"c. oA( T nglmw\:z_-i’_ ﬁaiz‘—g-
‘}‘ ZFFM she ft’%«m . Al T

(s l\Am e el Repineem, )
Ck’ ?,Acr,.( l:\[\j&,g et v\vo‘vq S(DELO ‘55

Q@k\»\({zb) N

Sesm/lm;.
44, 0
M K =0

\?;ij$ V ///
J/ can See m/ 150 Occw” - 1Zz “A )E [/IIII//I/[/”
A% es

av__ W SWLl < -\ 24V 2_ /_\
}C,S veg V\m‘ Way WM e C/wcL r’b}lms

ﬂaﬂ_
it o,
) T vi= [acks, Maghe bofens can

or' 70 frm{ ln/"'_c’éﬁ) /Ln:)u




= (070 L OG| CAL ?APD)\{_FZ/(/DS/

THE closvea| Redorfrte f\j, : ﬁ% \\w

W s g i

S e We T oot A todon)
<\l'/1 ?/E‘Me—{-l{/(\)m uw'z% Vs -Lc? ?,, 5 <
_tﬁc 0/90’_7%/

Ty Fu) = FX)

LK H—><@)(( ﬂk)
e ﬁf‘:i_’ﬁz 3{4«; ed Vulllo-»cks
ard ealJorrdy e r*—ﬁt‘\)j

DACE | \,\( ww(ggrﬂﬁbw% lQ\I\( JSVQZT
T}('I—arjt __-‘:L SENS /bé\ RE AT o ov SR govs "_2&__ XY

»./\(' Ju 5(_ C \,\{ I-;J Vo» lo I
X (11 ¢S o= 2t { i en by 2 e

S M 1 . fii
L B RO ,\

-ty




T At e~ ctt=i4
ryne e —~ ru,u o rev oS ?‘Jr-
’%”_L Sf‘)"{, has o I\J(M("KT O o lc\/c o “’t%i(

e
XJ/ /‘i I\(EJX \,JL&/\ 03@/))“—[\(_

oo TR VERSON
KJI‘F“ o R ,51\)::, j %‘EET{N N
f kro&e»\is\«f 1L‘t SeWsX ed S'<Xx W ke
CIT"D ILL7[17> Sy SJ%« delf T)t
(S0 Sy - o Joalde
N ICTESRV RS ey

(Re Rk = -0+ 1)L,

a CM§A{{ S .'8' 1?‘/“11\(1\ ol Can ‘f("u‘ i\jtwow\

O




Q(/t"‘(ﬂ.é : \LE‘( \(\/ ] DZ “ A(sc) ,,'th se\,wat Coni J[“‘\'thet
:f\s'(e\_k.C\\\?L disc 18 sowomtx&wL\t.j S >7eaw\s \,J\wfcl,\ Codn R
,\M)w—u} ol cromsing B TR semsor som i

I = S X Y_O)’\T‘l i Mi‘@; SEasor ’J%"‘”‘ vs ,5‘ \/‘(xf
cdin 7 Sl (el b T WES )

on DWW e

ST

\ s SL - “11 + L#:/'*R(?ﬂ} ’
% S OE WhK{Xa-‘:ATI‘} ) /‘%Eo\n MVerS l'ov\___)vJL.'(.L\ (S

/\j r ov—
oL 63’)_«1:? cxww(}ﬂj o é wm«t\% ‘tb Vs



\.

, L
e

We GCCown
WM< oV

’l(»

Ve a C vffb\«ﬂ/‘ <
U]
o

Jfgm

~—

f

e (< WO"(\ .

- lt‘f\& 5; VLS ArTIN
ks

6 :A"-
oV el
>
\ \uf\DO o

\,

QL

5

‘ﬂ:\u&. or g __Sevare|

4\
A
v L QOHP’ Q.P‘s

D

\ LS v‘\_F% ¢
e
e
e

a’fi“\cild; . @0 VAP ¢




	part0-titlepage
	part1-motivation
	part2-homology
	part3-sequences
	part4-sensornets
	part5-coverage
	part6-calculus
	part7-realvalued
	part8-transforms
	part9-epilogue

