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mOBIECT AND MATERIAL EIGENFUNCTIONS =Cont'd.

‘_l;gfllaciah eige‘nfuwczl:o'n; 395{‘ a/v/fa*rox['rna Z.Zp'&'n o-F o/a{a via
anol ‘heu'raz nEZ'worZ;sz,..

flze Zea,szL-s?uare.r 'mez%oo/ o/:/o/iea/{o

a chosen modlel funcdion can somedimes /e“/"loﬁii_zéf
Zhat ave mot accepa ble., For exa'»,/o/elzll:e deseribeol
mod el -Fauczl[o-h Ccw) = A exp (-8 =; uaz)} once Zhe
Values of A and B are /('nown,'z:: no# fhece.r.ran‘y_/?_q__—

s[z_zive evevywée're. One can E%Zlﬂ’oo/uce s o dese ladd;-

omal Comstraints for Zhe ;e’nev’a/ e del function )
or 35747/;/ b ciod | dn cla»m/zi Zhe model Luncdisn's va-
lue Zo £, << /O‘M’ whenever £he caleculated value of
PClur) és smaller Zhas. €, From a /ao'ac{zea/}aen)zecz‘zye,

L’Z‘ s 1‘49767[)0?6 Ac';/l/; deit’*Qéle 'holL zto Aave z/o Wavy
about Z(/n's ssrpel, O'ne :[o-»/oZe .S'o[h‘[‘c‘o'h af/roacé ﬁr zllu'.r

fn—oé/eu, is Zhe use of a_fi@cewz.re-ahn!awz‘ ov/m’ece-

wise —Linear fufn c‘féo'n ?(w} 75/:42( ca';.’a?'n?o*; nevey ée—

Com @ 'nej ative wheswn all data /VaZue_s' Zo e a}a/non‘nazfea(
o Z'nz‘e-r/oolq-éea[ é} 9 are 'noz‘ %Piazlzl/e. TLG (e;le 7"2 ure
il /} s based on tle fec/yfn;?gue cle-

L7
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estiration o-ﬁ Mon—'hegaféve 9,;-
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m‘lz values offvoéaé«'/[éy a/&w.n’zly 7[)07

intervals [R;, Ry, ). Thes Ztt?c}mu'?ke
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- OB]ICT AND MATERIAL EIGENFUNCTIONS —Cosnt e,

o Laplacian eigenfunctions T he left figure serves Zhe purpose
—;n;:l[ "ve:':zz i?w:wks:... -f_- ‘j_—— £ v

Uy o-F ;voi'n 2‘4’%? ouf that Zhe 'max['rnqz
I (l,l,...,l)r r-value Zo be wuseol for Zhe de-
OJ Zermimation of discvede /'Doe'"hzl den-

sities im w-5/>ace (s the /e'nj-/é af’z‘ée

pos ctiomal vector of ome of the cormer
- (o) [ Ve'r-l[ce.r o-F zzée ”o»zowma&‘z@c( " piimimal
D —

!
This maximal ~-value is o= (1+1+.+1]*=\D. Thus,

fo"r- él[e PMTPOJE O'F CO%S{’Yuc{'L"h} fée Zt’n[VQY:diLe /”T’D_'

éaézlzzzi o/eoz.rify Lunction T(7r), we use as imput Zhe
r-values Ro=0, R =4, .. R;=in .. Ry=NAa, wheve
A= \D/N and £=O.../V/- fuy#er, we calculate[know
£Le estimated cisevede c/en.r;z‘7 value §: weth 2he
Cnteryal [’/2,;, Qgﬁjl 2i=0..N. Al-}evwa-}zvd}l one 'm:;éé
prefer fo subdivide Zhe byPeY-Volu’hqe of a D-ball with
radis (D into /wypey-:uéyolu'n,e.r that have equal mag-

'hc’zlua/e and are éouo.a/eo( 57 leo Co'nce‘htl‘r[c Aﬂaer-Sf}:ererl-

in Zhis case ome must odetermine Zhe 'raa/ic' X)Ol ?I)"'l

'/?N Zhat ;mluce constant é”; er.—:ué ve lumes fov every

Te?éoh Lr ﬁ‘a/iﬂné'nxioha/ J'/oece bLetween ¥4e {Wo /l”Jer-
5/)/78V€I with radi; 'R; andd ?54-,, R:<Revy . The formulae

?l.ﬂ. -Fo'r Zhe byloe-r-Volume of @ D-ball are given °"‘?‘?
in
o© (4/25'/2023). The left ﬁ'jwe shetches the /kal)er—
N layers Subvolume layers comstituting a D-tall with
With constant radius YD for which we must compute Ri-values,

_hxper-subyozu-mes eeas
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- OB}ECT AND MATERIAL FIGENFUNET10NS =~ Conid'd.

® szZacéa'n eigeafuucz"ions lee “bny‘r-vo Zu'b.e o‘F Zhe .D-ball

enol 'neq_-ral. Mé{Wovk:.' i

with maximal radius Y0 is V.
The value of Vs _!i Const- (VE):D ERPR ) wd We
must dedermine Zhe radic R; , i= 0., o f D-balls
with hyser-volumes fhat have values given as
o//v V, '//v V,..., v Y . T/:u.s'} the R;-values avre de-
‘?c’.‘hed L, the e;«-ca‘tlio'n

V: = const- ((/2,;)3 =WV = y-const - DY
Sclvéﬁn? Zhe eguazlzon for 'A);_, one obtains

const(R:)"= hcont- D2 65 R, = 4%, 9% SR VG V5.

u.S'c"h 1“‘9 expressécons o Q; anol ?,_'.H On® Camn
7 s ;

Co'm?u%e z‘/ne Ayfe-y-su‘vola%e oﬁ fl:e Suévoﬁm..e

bounoled by the two kb er —spheves with ranlid B Rs,,*
" 7/, it > 4 2 AT e
_l__qye'r Volume = Viger Vo = cowzsz?({%’ ”V-.D_}—-co,,nl({;‘)b'ﬁ)'”
= comnst ( %’“Dj/" —Fz$3/2)
= '//y ‘co'n:f'-@j/" = '/” V.

Therefore, each Za7ev has the same hype—r-saé—

volame P 6..9.’ '//v VI 67 constvuction. The {aé/e

I D : O [ 2 3 (_l_fi_{'_) uses the Fov‘m&lae
4 I3
e | 0 Y3 s My ReeN Vo D=1y
2 5 L
2 O lo.816| 1155 Vzh|R:=V% V= , 2=2 ;and
3 O =20t 53 V3 R2=4V"'/?‘V3— et EE - 2
EZ-VQZL(@ for ~D=I_.‘Z’§ andd ’——/F
N = (£=O:r.. 3)9zeeo(ee{’-f’oy 3 Zayers.l . T .
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W OBTECT AND MATERIAL ZIGENFUNCTIONS = Con?'d.

QLQ?ZaCZa'h ec'jﬁrfarnclllon.f lee de{aizea/ exa'mfle énclu-—
ang meural networks: ... i
ded here ({eft] cons:ders

£A€ 7"‘ a[:."me'ns"o'n al case.

Ixam,:le: D=9, N=8
>R = V._ﬂ-'(gi)5=3(§£ 7

The l‘ij i17 mon=Lineanr

Iz o R B O S e i matuve of the function
o Ri| O [238}257[2.69|278)285]2.11 [2.9¢| 3 R =) 3 i< o

—o- - o—ssome> divect Comseguen c.e
O=R, I R:1.04 Re=3 of Zhe exponent “/q.
3:\‘25 Our 30«12 is Zhe con -

5£7kczl£oh o'Fa ";zf»,/a/e”

anol Coon/auzla Zloma Z{; eff’z-

PLecewrse+Llinear

;’:g;cé;foe;;:iio;::o( CéP’thf'roéaéc'/a'zzf a/e‘nrc'£7
,/2 =g (‘:/):,/? fu'ncéiou ?(1—) Aasea/o»
K i cazcu/allec(, a/azLa"éaJ‘ec[
' s —— $ discrete iu/oles {?,_’,f()éﬂ, ?L)
¥ * T i 8 T/Ie Va/ue G'F ?{_' af/g/[e_rzlo
I Zhe interval L-fA),_', ?&l—j)J i=0,..(N-l), IT IS NoT OB-
®

ViousS WHETHER ONF SHOULD USE A CONSTANT

INTERVAL LENGTH, . e., Riwi =R = const, OR

A CONSTANT LAYER HYPER-VOLUME, i.e., V.=

= C°"‘“L/ FOR THE CONSTRUCTION OF Scr).
I ® Note. Ye? ancther Pos.r;ézliz‘y_-[’ov Zhe construcdion

of €tr) (s Zhe calculation and use of a discrete
Ai.ﬂ‘og'rq'm o-F Zhe ('raa/iall olisz‘a'hce Value.f of all
"u,-Pozo.{s“ from Zhe center of the hyper-caée ["','T;,J
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-03}557' AND MATERIAL EIGENFUNCTIONS = Cont'dd.

'_L__c_zplacia'n eigewfuncicons We consc.’c/e-r a 38%719 ?XCMfIQ
I anol meural networks: ... e
‘F°"’ $=.2, wiz‘/\ 3;)0«.’1:@: in Zhe

& Ua, ur ~poi néds” 2
[-I, 1]1° wi=domain. Four })o"hz‘:

have coovcimates (eaa/z-n} Zo Zhe
| | Jame('rad:al)olisz‘a'hce I —4}e
s S, set {(1,0)7(0,1)7, (-10)7, (0,-1)"$ —

-1 o
F anel -Fou-v /ooc"nf: leaocl o the same
=4
0

I
sy (radial) distance Y2 = the se#
TR 1% ) %, ) % -] (Y -5 e,
See _é_o/o-lef{- -Fz(?u‘re) where 2he bottom sketch
Shows Zhe vesu l'fi‘n} discrete /u'.fz‘og'ra'h. The actual

Z'nalé ceys oF fée”m '-Poi'hz’r”are 'hof ’heea/f‘c( ch zléz_r Co‘hztéxz‘,

l é A The cwmulazlc've distance values one

& obtaims wl;t’u z"rave'r:c'n? Zhe ln‘.ﬂ.‘o-
5 3:09«': T =axis forom lefd o 'n'?/a{ via
o T @ _guasc- convolution {’c‘/z‘er mask F'

Qre shown én the left {’zju?e. The
seguence o;e cumulative distance values s
Vo, Vs, Ye, "/z, 3.4 5 6.(7'56.59 values can be mor-
malized 57 olzv:o(u.? Zhem 67 6)
I F',._"L—)_, E—E—_-T-, 5 Co'nVoZuz‘ion, 7-/28 Zef’ff- .S‘kefc/re.r

T Show an exafmple -Fo-v D=2 where

F
] J []
O e lja By 4 | Sl NZ
® i a window, an interval 'F'oﬁlengéh
]

r _'_/_‘1') ‘s moved -Fcy,-“' lef{ to 'Y‘.?_éf
éh'rou?h the r-demain, One COM')I£S
the mumber of ‘@' in ¥ and assigns it as Fher) o F's midpeint,
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