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wOBJECT AND MATERIAL ZIGENFUNCTIONS ~Cont'd.

it 4 QIDZacca'n ezqehfuozcizows
amd neural Wetworks:.

C‘I )3"'&

We mow Teconsider Zhe im-

?ori‘a'ni' issuel of_flblc'{'l'éh?_
Q'Pof'h‘l‘ data :eé, 32y9nﬂ

D - di'me'nsio'nal X-.s;mce)

into Poiozf clusters, see

Zef!- 'Fc'ju're. T/)egoai Py
to ?e'ne'raz"e a set o-,e?oz'nf'
clusters such that each clu-

Stev comsists o-/—’ = 'nocel

Co'mfacf 5064‘9£’ ofpon:{'.f
A 'Fc'rfma.z, de')()c‘hci'coav O‘F hice-
[7 Co‘mfacf /Doi'né Sezulzs Cru-

cially important. Based onthis
definition, an effective me-

thool for :P[szénj_fma:i—ée ce-
vised. The (hierarchical) clu-

S{PYan_f/ffvoqch sketched i

the -ﬁzguve uses a éi'nqv] Zree
-Fo-r the 'YEf'Ye.IG"nILa‘LLZo‘h 0152‘118
Cgu,rzler: (Czufz‘er /'u érarc }17)

H'e-re, fhe vesult (s a set of fouv clusters. (lu-
S{'e'r C,: ‘s J'/vow'n zlojet"/:e»« W&J”l f.S' 87ieh l’-94 me -
Timal éou’ha[['n} box 3", c=l. 4. The elu:z‘er-spe-

c:fc‘c linear fmaf_/\_i‘; s useod o map the ?oiwf: i'h&

_é_; the rm,wmalzzeo( ua-s/mce a/o'mcu"n E", lja.
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-O.BJECT AND MATERIAL EIGCENFUNCTIONS = Cont'd.

* Laplacian eigenfunctions | (s posscble fo consider the
anol neural nefworks:...

(0%8"’4‘!90793{" 'héi?/rbor f'ro -

blewm cm Zhe comntext of olevzs:u? a splidiing

cvite®viom fov a /Doz'»‘[' set. A ':_é‘:?I‘ZLPQCI“:”j.:,

o-F Poc'h'f,f woulol malklte .S‘PZ£H£%?, um‘hece.ﬂar}I
while e /Oozuf' set mot Sa'l'isfyc"b} a ”z‘i?/:t" Pac&zu}“

Co'no[c‘{c'oa Woalo/ ")'eguifre on e 2o .r/c/i?‘ Jz‘. Ferst
Br--t -0 ’

-~

I PR R 3ot | Ome must defirne and caleu-
; 5F | late the value of o SINME
e | N Tl | measure to determine whether
: : a ?évefn peint set satisfres
|- 5e ‘:__.T' : the ”z‘z; bt pac/u‘;.j” condidion
: 2 Il 0% met. The left fzjuve pro-
:loo l.l_..g.-.-.:_-.:. : vides am example in Zhe plame.
e i Sl S SEL S For each fmzfné (vertex) vl with
vi [v2id |* |A viell,.. 153 we determine Zhe vertex
3i f‘,’; 20 NT | (or setof verticer) v2 2hat is (ave)
Z_ . 2' ‘:'- ’::_‘r wearest 2o vl. The fc‘yare shows
_‘7 25’5' ;: '. T_ﬁ': fl’e.j.".’_"f__é 2hat results when esta—
i 57';0 2; ’;L Tj_"{'“ élc’:/u‘ﬁ; an 3:/28 (s) between v/
10 (8,1 2 - ﬂT," a'no( v2. (-fb'rawi'n? Some Pa(;e.r as
:Iz 7':,':25 lt 'll:: “'/: “doaé/e-ec(ae.r“ ‘meve/}, serves for
;2 ;31,7:: : :Ifi :’1‘7 Visua Zzzalu’o—n.) The left 2able shows
s ig ) o | vialme N

for evey;, Vertex -\il_ Zhe identified
vertex (vert: ce;}_gz_, Z2he associated olistamece aL) anol
#le o/z.'.r/\“'avea A Q.s‘.s‘ij'heo[ Z0 vl =— where A=mr?2and T=d/‘2'
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-OBJECT AND MATERIAL FIGENFUNCTIONS — Cont'd.

‘szla.céa'h el eh'fa'ncz‘ZonJ 'vn f/nts Co'nzl'exf -Pof""?’ a'r'c’a—hje-
Q'n:; 'hEuv-az 'he?:ro'r;z::...

ments in )X‘.r/:qce - Zhe Zerm

”Z-e‘?/n‘.‘ Pac/a‘"nu}_“ Cs usedd instdead
of "/u'?k cle'n.n'z‘L” Zo avocol con-
-Fusio—». with Z2he discusseod con -

cept of a o/é’n.fltl, Function. The
_Z_GF_;Z'_'F_‘??I_E Shows essential para-

( g 2 | . meters? Points ¢ a'nalj_a-re_?[ch ¢
l D-clinernscomal X-S/:ace)’ the nepresd

& <4 = Z_eljll bo o‘{e /ool'hI.L_L: (j’)if/om;.fcz—(éji-
Zhe /e'h;#z of 4hbe t’_:a;”f'n«», é(j/i?

V7 Zhe ""55[/505’*7-‘ of #be divected ea[;e
¥ e - 1S e edze
L4 (J il id ¥ {""j); and Zhe A/j)er—

Points 23,4 5and 6 “volume 078 £Ae D-Lall with vadins
heyve #wo hecﬂ—e:{me::}l,—

bors — €ach having w4 ('ra:) (s called V¢ (ijl. The sun

the same minimal j i pus S 3

distarnce value. V,,"*V}' will be used in the measure

ef z‘;’;/n."ne.r_r, The amedlle 7[’"}“"'3
.Sjnows Q 7"9043711‘ dataset wlere_g_@

radii x; have the same value,tie

egual‘Vqu'me D=-balls Wc"/'( }iyfer-
volume Y; are imdecatedd. The botton

_‘E,_‘g’_ﬂ SAOWJ Q ,3'P0¢.h{ Jl‘?uc'{ure —

wheve 4/e jraflz has four umconnected

Point set withD=balls compoments, given é, Zhe point seis
end a boumdin box B. :
The "Aou-na/"'n} }:wf'»n'five” {'}’ {2‘ 3]’ [‘i‘ 5; ‘, 7' 8‘ q] Q'nal {'°:”. 12, l3}.
Could be o .D—éoxl.EOAa(L
or other D-volusme.

® ¢ o
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[ os}EcT AND MATERIAL EIGENFUNCETIONS —= Cond'd.

ol LaPZQCLQ'n e ehfa'ncz‘iohs we c‘ou:[de'r _s'l'm,p/e cases O'F

amd meural networks: ...

Poia-a{- a‘r'ra'h?efme'hf': iwn 2he

B
z". N=2,  plane (D=2)4o explain the
a; %% I‘Iz N7 poiuts devised measure o-F"t‘:jl.{wesx."
e e B

4

The /e,fl- f_e'?a're Shows 2he unii
hi (Lou'holi'w?) box B witlk twe setr
of "'re?ulmlj avmm}eo( poi»z‘s”
1 o-F resolution 2x2 in the -F:r.rz‘
case amd resslution x4 in Lhe

Second case. We de-ﬁ.{«ne the mea-

sure of “_z"zyééwe::" a.s follows:
— T = (2,, Qi)/

Here, i S’{a*a[: -Fo'r “z':yln‘ne.r.g “
a, ¢s the Lyfe'r-volu'me (avea) of the Pav{- of the
2-ball (disk) cnscde the (},wper-)éox 3' and V is
the area (Lypev-n/u'me) of B. In Zhe sketched
cdealized scemario, all 2~balls have the same
;€€ T2y = l/(l(ﬂ-l)). for _N_'-'-‘?,we obtain
2 alz 4 Yy (') =77'/4; F""_/lf_": we obtaimn

— e

Sia;= 4-s -0 l)* + 8- 2w Ye) + 4 - Ys) =4,

P L

,Regq'ra[leff of Zhe value of N, T=MN/#, since Z;a:=T/4:
2 a; = b Uyt + G- AN=-2)-Y5-Ton> + (N=2) 7rr?
= et (1A 2IN-H 4N - 4a+y)

=2 N2=2N+1) = -2 (N-1)2 =
=M/4. > T=(wi4)]V =1/,

yacius

(N-1)2
& (N=-1)2
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= 03}_1;67' AND MATERIAL ZIGENFUNCTIONS — Cond'A.

'é_a}olacian eij_é:!zfuwcl‘éoﬂ: @es?tz‘e z‘Ae -f:acz" f};at" z‘lu‘: exm»fle

and meural rcetworks:...

uses an “249&.2"764'112! arrange-
ment (\m‘fk an um ole-r?7i'n} umzfavm) Gguo’a/i.rz‘qmz‘
rectilinear ?'ria{ Sz"ruc'l-u've)) it demonstrates
I the {’ollowzm?h?'ro/:e'rf} of T : When Zwo point sets
of different ca'ra/z—nqlzf/_— cGuzLa:'nzh; alszevehf;zozni:
and ha ving odifferent numbers o-F/r:oe'f»st £ 2hem™ consist
of poimts “with 2he same under

ZJ[”»]} :z"rucr‘wre’ reflec—
dimg the same avvamgement,” Zhey have Zhe same "Zight-
ness T. ‘OF course, this statCment should be ex-
loved im morve depth and with mathematical n—zjov.’

We mow consider Zhe case where Zwo Pozai sets

Conscst of the same number o-;epoc'»*.r wedh rather

d«:f-{’e'rewz‘ Po"fhf a‘r’ra'hje"m ens. We comful'e T=values

=9 ‘For the exa'mple: shown cn g
-7

S

— & the -F:?Lwe: on i‘ln’s,oa‘?e; m B

. i la
} T, = Y™ 4205 .22

T3
+20r? =4 = )4,
Te =2Vt ()2 Vol ) >
+2: Yo ()P 42 Yo (%) 2 = " ag .
T3=8-7+%= 87w (Yg)*=arl32 .
These Poz'né sets demonstrate that

?oéh‘f Sei'_r a-P z‘/ze Same cardima /Z;l;: ‘ué witllz

ol(:-ﬁﬁerenf Pa['hf av'ra'hjemefn‘ér can Aave
S_Zjo«u:fécq'n 'ZZJ, c[i-f-ﬁevem.é "z‘c‘j/zz‘ozes.r" Values.
ONE MUST KEEP IN MIND THE INFLUENCE OF B ON T-VALUES,

“..




