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5 O.BJ}:‘CT AND MATERIAL FIGENFUNCTIONS - Cond'cl.

._l-_a}DZQC(:aM ec'ggrfuwcfiowx 8) Tﬁe calcula{',c'o'n c)e fke 'mu/ch.' -

anol mewval metwovks:...

'7'9-:011421[011 a/?froxi?»a{c'oh of;ah

a»nal:f;z‘écqlly wunknown "class 'rejc’oh”p és complex

ancl COMPUTATIONALLY EXPENSIVE, This fac’

is crvrelevant -fov the use qaza(a/:/a/zeaz‘;m, of
TR e omildieslerolddcia edviddine of Rt The sinuld:-

(¥ 're:olu-ézoaz structure Cowu/ou{-a{zoh,\/c'& G Za'rje

“R set aF ?I:Vt"h cza.r::-f‘:eo( (J-row».o( t'wu‘/z) Sa’m/'D[C’
Po{hz‘r » éeZoh;c"hi Zo Zhe class of inter est,cs
1R clone ¢ a 718-/ﬂ'roceu£w]_/_ ]’/“‘—"e; ¢E o5 relevantd
-Fov Zhe classification of amn uwclasn‘-ﬁ‘Ec{fJozbz‘%
flzaf 2449. ?JVe'n %uli‘c'-'re.rolu{ioh structure c/ef;»e;

seguences of Boolean exprestions Zhat 2ead 2o a
l);'?l‘[], iff{,c{eni’ C}a.r.r:fitq¥¢'on Co'm})uZLai'c'o‘n s 7-;18

L XX Y ” (XX} c

O Zwo Seguences of a};f'roxifma'h’ow: of R = oxne
2 I ok 1 2? s i

i o elelE'rcov Jegue'hc‘e ) ﬂ, ) o ancl one L'?zzler:.or

v Seguewce °1-, ""',2?-,... rlare a/e.fty'h?o( Fm— }u'JH;
b o efficc'ehi c.zcz.f.rzf‘.’cq{[o% oF q?oio—;{' X | /'nz'?.lc'a”})

© ¢

v TAG ’Yeyé“hf p, Rlzn’x are ”.fé'ra'-n /f:'hj .Sa/De-r-
o )

?

" ot 2 t
sets of (/2' and Zhe Tegioms T, ¥, 7)...ere EXpan-

o/c"nj Suéxez‘_;"aff R. The Yejioh_f ORIl L e

5[7»:}919:{- super-set ane subseld fre;[ah.r o 7?, e,

their defincdions via /zaZ{?-quce_r cnvolve 0112]/
Sma ZZ 'ha'mbe'r.r of /znyT-?[ewe_f Q'ha/ 300/9:7'» o/ﬂe'raz(m—g.

T/Le 'regioa-szp a'no(j“", and thecr o[e-ﬁéhizlionsl APCOMQ

Z?zcrea.fi'h}_l} co'mplex with imereasing (ndex i-
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WMORBJECT AND MATERIAL EIGENFUNCTIONS ~ Com’cl,

'_’:_g?lacia'n eij_«?_‘).sznct‘éohs Q) Two 're?r.‘o'n: are s,ﬁeczaz. 77197
are sketched in z‘éeﬁf_{f}?ﬂg
7} ey are called i, and A,
Tle 're?[oa, M? s Zhe 2o
’)"Ejlou in Zbe eXzZE’r[ov—
Se_?ue'nce o?,'ﬂlzﬂ)...,MP}
°>Z( the o'e(?ioaz%? is Lbhe lost

Q‘hol ’heu'ral he{'wo-rk.f:... .

'rejion inthe Enterion

o 11 2 m
.se_qu‘nce e e O SR B

Unknown We assume here that #he
6au'na(¢r? exact :
ZQYE"'HB Te?io‘hﬂ -Fo ZZDWL"hj .leallt”hyehzt! are {'rue;

i) Given a point %X 2o be classified,
IF{xe®™ v xe'v v ... vvel )
THEN ( x belongs Zo class] |
ii) Given apoe:-;.z’ X Ze be classified
IF[ x¢®°R v xé'R v...v x¢"R)

THEN ( X does mot belony %o class) .
Further, Zhe ”écuhda?} querl' is Zhe Teglon
(se?) defined as(M'R-mr), Thes ’,Aou%a(q?}
Zaye'r”'rejéo—». can contain points X=W Zhat

éelo'nj 0y mat ée&m; Zo Zbe class Aeza,] consiolerecd,

Thes '7'8}50?1 cowld be callecd ”u'n cevz‘aihf‘}_‘_l_-_e _{2_1_:‘

on "umlecza/eézlzz‘7 Tegion " RY CONSIDERING A
SET OF POINTS x , WHERE ZACH x e (MR- ™+)AND ONE

KNoWS WHETHER A POINT x BELONGS TOTHE CLASS OR
NOT, ONE CAN ESTIMATE THE FRACTION OF JN-CLASS POINTS.

®e o
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= os;lfcr AND MATERIAL E({GENTFUNCTIONS = Coni 'L

‘_L_ng[ac[a'n eigﬁzfu'nciiowrs ,O) The sez‘s o}e

and meural nedwovks:,.

Lmcr 6’45;’%; 1c7/

mo Te Co'm/)/[cﬁllea( and moye
precise af}:-roxz:maz‘[ahx of Zhe “class vegion (/Q,”
d.e., Zhe sets 1 O(/Q, 'Q, ...,Mﬂ § bl {o‘r,"r, ,_,,”q—-},
make [t possible #o c/e.rz?h and use ah"czl-z‘erwaz"e'uj_

"

CasSca a/l-nj_})'roceclu're for CZG.S‘IZF(:CG£¢:014 a/ec«:xzou—

7
"'nra/(['n?.' Thce /’M'oc‘ea/u*re can be viewed as a Spe -

cifie 2‘7/0 e of deciscore Zree. |t can be shetched like this:

X =>{ X¢R w¢ R x¢ 2R *¢"'R 5
e T T : i i 7'71
T
. \ /r i T T
¥e r X €'r Xe wer L;J layer")
T
A4 i \J/ - N r l
x¢ R X ¢R x¢ R
W Vv A4
xER xeR xeR Cascade of

”r ejéau Zes?s

Thes illustration shows Zha’ féimjofe:r;ow of Zests

moVer_-)["Vo'», .Sc”nq/p/e Zle.rzl.r Zo co-..,/)/ex ferfs‘“—wkere

¢ Z
the simplect Zests arel)l(¢°x) ?' ancl "X € ?"’ and
Zhe most ‘—'0""/916’)( Zests a"’e“ﬁ(¢mp .2" and “)Ké‘m‘r g”

Thes 2est ;)voj're.fr¢'oh Yherefore _s-u/o/oor-}s efficient

CZQJJ(,‘?cha fioh, 5} f;v:z‘ con.cc'a(e'r.«:uj/ ’)’ej,:ou: f/mzl

ar e o/efc"hea( LJ 'reZalllve/], 57»42397 nuncbers o~[—°/qqz-f-

S?aces ancl less C‘o'»r/:zlfcatlea( Boolean exXPTessions, Faeh test
Preo c/l(, ces a TR“E‘T) or FALSE (7-') outcoeme, ,F ALL TESTS

YIELD THE OQUTCOME 'F') THEN x€3B (BOUNDARY LAYZR).
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-o@grcr AND MATERIAL FIGENFUNCETIONS = Coni'd.

LA

an o{ 'heu-r-al ’nezlwo‘r'k.s.‘...

VZQLLE u"lkhow”,
Tegions R 7o be
aPProximated

?Zacia'n eij_f_')_zfuwcﬁmx ”) The ”éou'ha/ar}_—{aye—r ”\8=M'R-m‘t" I

where M?é’ml;f”}?E‘ra]l ; c‘s_?f_
?Qv-z‘ZCLJQY _s'z'jlz__[fc‘cance ﬁr Zhe c[q.s.rcfz caZcion pro-

cess. Since ome does ot /f'howl and canwot e.rz’aé/z‘:él

Zhe f‘rue) eXa chl a’tﬁz;'fica[[y O/G‘Fl—"h ec/r_ejc'oh ﬂ
CDh’Z‘C«Z‘h[‘hJ qZZ q”owec/ %a?‘é’v[ai: one %qj asfocc-
ate with Zhe s/z:ech:c class 6f interes?, one can

')nefrezi use ’}Zau:[é/e Aeuvirz‘zc:” fov am a/;/aroxi-

matdion cf} R . For e.xaw/o/e) :_’Foue were 2o assume

z‘/7azl _//_Q_— a 'Te;ioh £ a Az;é‘a/imeh.siov. al Squce-"

Z .5 ”2-10/>o /aj[ca/? ,5'['»,/0_/_e’“ .l e,' a 54”'1]/6 Cow/uacz‘
'rejiou without Ao/er, Cav;z‘«:e.r/ Zunn e/:j il ('2(:«'11}
& mathe matica 2/; Zm?regg':gl Co/[o¥u‘_'q/ a/escn‘/ﬂz‘;oh’
fqul ’h'u:g/-,zl Aave u%a’é*;o‘he a clefovonqzlc'ohl one
could view #le 'reaéoug as a deformedd /::j/;'
el dr 5 Jo i ) (/Wm-) baldl. The shedches shown
/zere an[a/e eXa'm/’J/e_c of /fpo.r.rc'é/e 'r-ejéoh: 'A) £

a Zwo=climensional s/oqce(leff), One sketch shows
509’1716.! (.) flmzl Z[e [’hSc'a/e (/2. W-E CAN ONLY uSE I
A SAMPLE SET {8 TO APPROXIMATE R AND, IN

PARTICULAR THE "BouwsAry LAYER"B. n
3 = The ésfiﬂjile focuse: on Q@
iR B R Ly

NN /oay o . e Se O-Po"h Ky

© 2+ ST NS im -B' {.}l Consists of/ao;m.ls be-

. o - [Oh?i’tj anol mot Aelonjihj__é’_#'e
class. o4
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b OQ}ECT AND MATERIALS ZIGENFUNCTIONS — Conid'-d.

7 QPZQCZQ% eijﬂ;fu'nciahs

ancd mewral veedwonr ks:...

/) /‘: A 2

, -.«/// i/:eiEcZa'PL Un=

/' '/ Knowm ©xact

- bLouiscdar SPPQ'
*ading in- class

amned Mmot=im~class Po“‘h{S

Ome can thivk of a mullctade of
Zlleoviadical mw/?mc{:ca/ avgus
memnts” For iveaz‘:uj./aoznfs o (o
the "bourolary lager” B shat:sti-

ca??;,_: (i) The exact 6au'hd§1—?_se-
quazlio,? Cn=-class foihzl'.r ® and

YNot =Cn-class /:o::'» 25 © caun be ex-

i'rc’fmc/} caw?Z;cafeaZ' ex/»;:é;—;.j

Substantial VYaviatiom /o:ci?]az‘{oh

and L:jlz—fre_yuewcj behavior, 'maA’L’h? a su/ver—kijl.'

7 f[ o{eh’{? reprpsen tation c’fm/@o .r.n.’é/e/' (il) Zheos .éou’ho{Gr?_

could infact be fractal i mature  Zhus moéfer'm;ééz»;

a (-F;m'z‘e) 0'97*956%1941‘50% via awa}jllicc;z Mmeans?

?

(iei) n a pra ctical c"hm?c"h%) awa/7:;: anod c/q::z‘fc'-

B )

cation Co‘héexf} Z‘ée olejvee o-‘f erroy and e'rro*r;)ro—

» [ ev——

/'Daja{'z:o'n — g ol u’hCErzlai'n'g'y ~ makes ;£ necessary

2o Zvea? Zbe ”éoqr;,é/ay} /aJey . B :{qz‘Z:zlzcaZ/Jl as

4 .
the coovdinates” of a fozzn.l B are imprecise.
- —— =y fe eSS

chas—aczlevzzcz'féoh o-f’g ene

Ccch[) -Fov excn-n/:/e, cou.rz.’c/ev

ancl == kwowiazj thecr class

s Note. For a statcistical g

1000 "Ao“"‘/‘"} /ayer:’/)o[:.zl_g [ ]

Mewéer,rln’/o .S'zlazlus a.P'rt.'o'rc'—

determine Zhe fracdions of én-class and

not-in- class peints, possibly in sub-Jayers of B,



