’Clu‘a\'(f 5*'(‘&(.‘9/&(6. on L\}?Q A b(‘ACA
\ro.c'\e,\*cs,. Fmvv\ 5D p\a&\‘c. 3%.?\\5

MNe\ison 5\/\etma«- Penneltr
MNTY

Y o w\\"r\ ?«\:&\ Galashin
J°“\* e Thowas Lam
VDavid 699,3@(

3 I yam : acNiv: 2210, 04738
z —Trﬁj ™ DK

| S\des- \o'\\'.\m/ms\\cc\)ev\ “Valks




F\ &i bQCk 3(‘04{\0‘

Gol,, B 1>2], %= FI
\
:

‘Wit F2F b F P dfe ctactly in " subspace

u

F= v eveVes eV dim vi=ey

W] 0

‘3% 3% j"j' c Bs: B

‘W Fﬁ)‘i' i€ cg\s'e%uo%.

358
u«rﬁ\kb\
(@ G)(‘ t\&r3 &:S(\---Sil ceduced % (59%- oﬂ g"*j&)
R R



’\_’%gg A beid vacte\ieg

'&:5L“, 6= {N]/ G/B = ij\/ F.. “Jo
= ‘l'\\\S'\"w\AarJ '('\0\3

° L: 9 4. .6 ,uQS,\ 5. P. has ced. exec. 90(‘ u as au\>wora(.

2
\/\ - s\. 5‘- vvw.av'\t,
B4 T UE - F): BFe F,— - —5 F e

. L“‘\ 3
\ % L™ subspate
o
= o

6\‘“\&'\&& \73 ESco\oo\(, mfa“:*, (,&C)S/ ce-

(F o F) ¥ Fy

Rgm =M (Y’p‘*?’/s)



’\_’%gg A beid varte\ieg

'&:5L“, b= {N]/ G/B = ij\/ E:“‘Jo%
= anbstandard '('\013"

° L: 9 4. .6 ,uES,\ 5. P. has ced. exec. 90(‘ u as au\>wora(.

F25F
* = 5;'! 5‘:2 Slx M2ans
o =B F, = - B e Lk

s exac,\‘l:) ™
W, W\ e sub3pale
£ °

Shudied \’3 ESco\om(,mC“:\,(,&bS/-'-
. Y re.\q,\"s L vd MowR -ﬁ X = X
%"“ C‘ 3 braml oS _é,‘* le.
L‘b !A)r{\'Q. X Q,\k whe %e B‘:: <5‘ .-~/".\-\\ 591759 KRS 5;S£+xsi>

. \AP'“ 15 5MDOW,'1(‘(‘€AOC.'\L[€, &%M | d;m -:[(%3 - 1(“)



’\_’:5_%& A b(‘mé VQF\Q\\CS

=19 ——-»F-—— —%F 73
(I,a \F—/oub\

e4.
- If _%_ is red. expr. e veS,

open Aichardson uan'cl—:]
Reu E v& /\Joll = By b up/ ¢ F&“
| s )/

Lﬁig N \\a& ‘. AZ.SUA\\-, x = °?’“ VOS"\YO\A VQ(’\C" [V\LS] i?l[—\



Clustes structure on X

meo NS
M(O\.\%Q‘ '%

29 Q\o\\o Cal)(o\\:\_‘ff Q&\l’ ‘3 Q\I\S

d‘,b( P:“'\ = e clustee q\se.\ora A(é‘e,u\

|

(ceneral +
] 3(,(jms)

*Roladed  werk s [Casals - Guocsty- Gracsley- Le - Shen « Simental 22).
o pen Richocdson

* Aeso\wrs Cony Lleclece ' M) (;DL\, ‘A 5 a cuskes o»\a,o.\:m
Ly enecalizes [m_\ [%F%'S' [sw"s |

5"‘{ Sk
)

‘\(QW"C’\'\ \nﬁQ\MA \)3 ﬂs&fml\':mf\ ‘\c\



Club‘\'et $+Vuc‘\'ure oNn X "
A,‘(_\\b

ANz S
*30 Qlabi cﬁr«\«_‘f““‘ Qebie %

[Thm: [aL3s8S @ WGy~ by - B

d‘,b( P'\A = e clustee q\se.bro\ A(ééﬁ*\

|

(ceneral +
j 3()(34‘@53)

rCoc:[GLS%S] \fq} 22 L (1-¢) r
\ xg,u(-w'\\ = Sgecm\\ zaNon &Y +o 0 Aeﬁ. fecm
ok HomyLy @\»3 oiz L. v’

iy

\'\* O(‘; u\ fe.\a\?-é\ )VO V\\\O\lmov"?\o%omsk:} \'\amo\ol)

oS Ly
\L\V\ oW \f\ Q\\c\l\ afd son QG\:\ W ses &TT '\\'\,\



‘A)k a\‘ \S ,4 (é> ? | Fomia- 2el¢vinek3,ZooaJ

"o =k, Q) q. \ la. ind.
B ey e Tyt A
5¢ed C\u:,.kcr 6’ v a Rroten

clustec vorioblus

 Can mata¥e at non-frozen v+ & B %o gt 4 .

I u\e,—o\\ AN | N
Q.é&. eé—a L. ° —a ( 5ee0ls 3 jré.@e;«\-f.&\j V\:A:\-A)

'A(é‘)\ C[(:ro'umuac 1‘.(‘,\4‘;* Vool 10 A]

('uu\b oves {:\\\05&&%\0 Ob\z:‘;d s
e(.w\ \3 oCY). Mw Qn eﬁ
e.a‘\. A(.\ 3 &‘.xl ' ‘:\/ |¥ \‘“\X
L XXy XK \E
= Clst) 3L, “z"q qu %0

+ We say 517 Was o sk R VIS W



Anothe c pecs gec.lw' v

Y / clustec Q\f)Qb N
PN

\1 "\“5 a Clusker sheuduee & IV % A(é) £(5Q)
by

15 C.o\lev&A uf "O COA;M 2.¥3 wAoN o% C_\Q.S\'Q.{" ‘\‘01‘\ T{,

™ Clastec A= o\is’ﬂnju(s\r\cc\ basis of chacacters o Tﬁ

léosu'we: O\ encodes Ce.\a“tms, bicaXonal mutation ma?s btw
!\eo.c\vs sN("\

o cry xy FoKgel
e.A. 5Lz‘€l x',sxf( Xy Xy éR—O'?S

Tt: iiixz\(,"‘\’dg Tﬁ, "'i\‘zy%x.‘x()‘g
x, &% xq:"z:__,"s*‘ -——)E

Yyl i)



Anothe c pecs gec.lw' e

T “—S‘Y& n

N has a cluster sheudue b QIV) A(Z) 6:(5Q)
L‘V 1%  coveswed Uy bo codim 2 bJ dastec Yoev T

¢
Wha cace: (S55050 4)

e dustec algelb ro

-

° Qv\Aows £‘_\l\ wi“\ “Cow\onic.u\ Lasisu w/ Pos. 9\ c we. Lonsy.
_ lenkyy

™ 5QQA 6 ~~) VA\Q“\\.O(\ VQ ~=) \‘7(*(. quaﬂ 0% \/ OSCSIQ‘-QQ/ “-lse»ch\

Ly W)oss’w\ese.c], [BCmNC) ... =
Lﬁ[F«S(‘m-Oc&o‘X : obYaia Yoric c\eje,f\ o?T e /3 via clws). A
on u._ N %-.:B < m/ﬁ

.‘.L 61 ‘"C'J\A\SVS on CO\\Q“\O\°33 a% v
.N&\\WN\ wfon K N7 L] Xv?uo 1S (‘e‘}v\\ar CW -clx [GML]

Y uNES,



s—

A Deodhac tosus in X,, "7k

* GeY A toous for en. brad  wocd _P —— some toincide

- '\‘*5' = «\QX§ VS' V’Z‘S & DQ\N\OL'Z-M.(‘Q ?(‘OA.M.CK~

¥ Ofark o 1*\ % 3«1&\3 inceease disvane from T

i\\‘v“ﬂ

T%.

&)



A Deodhac tosus in X,, 1%

(20\' 'L \‘M‘w: (DC ea.. bt‘q\c\ ooocc\ _P E—— Somn  Coindide

i%——»\: Say ..

\(*5': :M%VSC l\l’%
W &sq,* *S /

" 5\'u<\ 0\.* La\ L 3‘%&\\3 NCRASe d\'a\‘ﬂnu g"f’"\ F

“Vecminolo Y IO TS S TN I
¥ \no P ° ° ° ® °

FlenEl 3 Fle T%F’l SR\ F// ‘g
NN -

HO[D\A Aty SN ~ ™ D woexp(. Ve
c 50\\A C holow o ok ’)\“* st osbege § )

'lt%\" ﬁ\k\ 50\16& cwséif\js k""‘\-o'\\.\ use. \*0 iV\J&x dus‘rw Na('s




Clustec vaciables foc TE’“

© Ko \T}bz L) V.

) C Sol\‘.fi‘/
[ cos':ia.j

Deodhar h Qusuv%’tuz, \/c. = ?’,{ "Vt make a " mis'\'a\:e" i
i(‘(‘eéuc{\OQ F ], 3\’6(& v\)ﬂ\k ot Ccosth
COA\N\ A = [ 3




Clustec vaciables foc 1,”
- X, U V.,

C Spl!
C COoS5\ &3
n

Deod\\af \'\ usqu‘dtm V B AFI Vi make a g Yake i
\“ c N\ F % 3(:.(&3 wal ‘: :’r cvo:s\'
C

e Clusrec vaciokle X, : orus chacaeer vaniohi \'v
ocrdec L on \/ g) of

on \/C.’ ro c/+cC.

Wacning: Some Yechnicalibes G Goren vavialles
J KN\\L‘:»* Ae&nt Some V,.._ N \M‘se_{‘ SQMQJ




G_@,u 2> g\l.i\re-f'

© Kgy = X,e'm . What are  characlers ot o (T )

o] Ul in eems of characlers of E 7
T_g T,
e 2‘:“
?\an'
uor ~bbon . .
(@ »“’ffm bicolored SMY]\ Caﬁ:“ TN 0r.’en-¥¢c) sucface 51@,“
Wwith n mackd vks with Lounaarj

C d———» (celative) c~3c\e, C — ("\a\\fA C:‘C‘Q- Ce
solv

Ccos$°\'\3 A GQ' ,% W

— L

tacrows ¢4 = intersechon oV Cc, L C.A " S-E.“\

ﬁ

See [Gov\c karml" ’Ktn‘jov\’,ﬂ



(%;‘A

n:d
-%—:\\'2'2_’2_\\'\ UsWw, =S 5,8,

> G,

CD Dcaw braid /..o'\cic\c) d(qequ oQ‘ ‘P
5 y <
) o G il
A KK

2 1
P 1‘\'\' mosX sub exp.
For «

@P\q\au. 50\§A Qrossan :\/\Z:_ withh br{Aje jf-:

o T % g
2 2 0 '
\ :—_ji A c N

L add macked gls on Jebt  end ghs

l‘\w\\\\\ﬁ\\)\' \\o\\ow (i‘aSS'\r\.ﬂs) (5




Jold c.fossing c — cycle Ce

F\rs\' CIEQW\Q, a 9oaQ Q\ ( dS\‘\ D L°W\A?C\ \93 QAJ'Q
a\\' Cﬂ& C BD & Don'T glae Do in!

'DC befj\c\s at bm’o\:)& (G j“i‘*

au\A Q(‘o ?q30&\'€5 acCo rc\j\s ‘I‘D

B0 001 A (D (w1

W\ W
“Y 1y

e L LI P W T T
I T

‘1‘% CC a CBC\(’ C ﬂ\\l'\"\\ej Q\Se , C &QR‘\.

e —




Examoples foc redwcad,

° GVZ':‘_ Case, . _& * teduced word for Nz USETNRD £S5

w=id
6 G [ -] G
3 ! 3 4
> Y
2 2 z_J 2
| \ o * ‘—-——/ \

6 /
one "c‘ Rﬁ*ni\cov‘s r&ducﬂA

€T plabic qraghs



Examoples foc redwcad,

°Pos{\fo§A Case - (>=ve5,\ , N has \ dzsce.n\-, uéyv 5
C&“L <°~Qh

QOM\O cb

N\

8 - 8 /
NN il
© ©
S delete “txils” sa i (
4 p— ‘ \ O(W‘”w.m ol 4
3 ) — ‘ ‘7“*'“{05\_ br(&b& 3
2 2
{

* Alaue 3@\' Q\cu\ar csrqg\n Ca‘g':\e; dbeli\:&j 1-(—:;\; | in ?as'\\\'oic\ CosR. .



Examoples foc redwcad

on— V¢ 5‘“9'3‘ Q\A\oc <

o Kic»\A(‘ASO!\ case - % =V eSﬂ , TR V. i asckg\\
5% ] | ¥ ﬁjj
b | delete “iwile’ ~
il ‘ R
' « 1] ( Jiﬁ

3 "[ ~— of wices past 3
) njh\-mos\- br;&b& )

La

| ¥
X
~N\ X
~
T + s QU
3% ~— of wices past 3% o g
) nj\m\-n'ios‘r br;&b& ) T
) ) 3

‘\OAQ\\QENQZ\ “\q.s haye nova\M\ar mv\'\ aStec  delehing tails.
E\Ie.v\ i(;' Q\auarlusc\el mw} \.oowm& 7\ c2 .




Bicoloced j(q ?\\ GE —> surface S-ﬁ,“

O one *QA celock vy
m«he, _@ n f\\o\)o!\ 3f°‘€\\ ( :—"“"“ cou.v\'\'e('cc.loc.k wise )
-Q. (‘Q?\Q(Q,
)
T Sy S G jﬂ-
¥ conneey  cibbon g(‘ajm.ﬂ-s. sndecsile oF
S
‘é,u

i S iixalieaiina
e PE P0G S
DG S8

# (_-5(,\ = inkecsechon cR' Cc LCA YN SQ_,»\-




Eic.a\oceA Cq?\\ G ’u—% surface 5#,u

—T
= S e , s |
“e=TDC
&= o Y n—e?

# C>d cinkersechon oF Cc_g»‘CA N S}LM'



ae v 2210.09F78

5ummar /

‘n\m[c\b%ﬂ:@i XPM] = A ( ﬁ‘# . ) .

. '\;lu: Deadhar ftocus de Kned \vj y‘ecAj Proc,edura

ake 1" mistake”
) Z‘.hf GU\S cl?R'\'mj Deod\\ac kJ‘)ersurC‘tu-s ::\\ {reedj fi,u;u,ﬂ

'(&n“\ = 3(‘ QQ\A GL’“M Sk,uj]' R cecocds inlersechon 3y oF

Bg ™ Cpeles 2R R T

Cc So\(c\

3 ross'\f\.j

Coc- \XQ UU\:}\\ ctovecs some of NOMELY foc Lg .
9_0:'.'- 50«\Q ) W\W\fe"\’ ?0(' H*LX? w, C‘B
) ’

h Curows \;Q& SC\\&\T%\\




T\'\&nks (‘0(‘ I(S'\"inﬂ.ll.
/\/



