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Stratovamn

-OB}ECT AND MATERIAL FIGENFUNCTIONS = CLond'd.

‘_L_aplacian e[jenfuwcz‘zm: o Note. P?oéaéilz-[y-ﬂomen{s-

and meural SGetworks:...

G'e'he'ra?!i'nj Funedions efc. For

oUWy PuvPosesl 4'2.‘ VEX fnoé %G'Ces.:a:r} z./o c(i.rcu:: z‘é esfe Com-—
P!ex am«.o( re [a-éecl {o/c[c: 2 oleéa:’l._“_/f musf cons;‘a(e—r
f‘la'é Wwe are 'merezg concerhn ea/ wz:‘é Pot‘h‘tl O(B%Jc'zlj /

—

distvibution fumcz‘[owr o{e-fzueol over u'm'z‘, hormma =
Zizeol D"G/ZME'RJ‘ZO'haZ Aa?) c{amaé'hsi ao,,;/f/,e 6"’10/8—

/Oe'n o/f”hé Va-r[aé/e ’s o[i.s'{a'ncewﬁrow-Lall—ceuzZEr) c4 e.,

radius., A/ever;%e/e:f) it is z"m/oovz‘m,é Zo realize £hat

L’ozvqfrla%zf-s)_/oyoéaé.:/zz’y, 'mo'me—n{;l 7-ayloy Series,

Ae;z‘ af/»voxi-ma'zliow /Jea!z‘-sﬁuare: affroxc'hafiouhgew e

Tra zliuj—fwn cf[o'»z,s‘ G'ZLC. Qre re/azléc/ fo our o(n'yzh} fro-—

A/e'm and are also z?'h{ev—-re/azlecl z[o/n:cs_ 77,9797[)079,
Some 076 z‘ée /)«(?4 e.fz‘—/eyel [dea_c and Co-nce/p_zfi are Ar“ef/f:

‘me'nz[[oneo/ at ZLA[S foc'z—zz‘j Zovc[uo(z'nj jooo/ "refe're'nces.

AP(X) P N=i /"7 Zhe context o-;e Ai:ttojq—ah-éa:ea(
5 ,
i 2?;': characterization of {mage 2nden-
(=0 ; '
Pe Py sc'fy,linyo/vin; N discrete in-
—' ]
W T Nl-l NI >x fe;er c”h{‘e‘n.n‘{;, levels 0/ // =t N-1,
(Lo 19 N-l ()ome cam use moments of umc -

VQ'Y;’aée dé:z"rz'éu‘f“o—y,:. 749 Fljure [//a_r{';—az‘es $hcAQ
o[[szlvzéa-é(:ou w:'zllz /V /evel_; and as.roc{qz‘eo(/«proéaé;/;z{}
Va/ue.f-/D‘; 2/’13 () ) c=0...N-I. ﬁ"l’{ée?/ cn e :Aou/g[ assume

" V74
zl/,a,_l 7.‘4[5 /u'ecew;se com stan it -,[’uwcz(zofn £S5 morm al[zec{/ [,e_}

HP(x)” = (po +p, '+._‘+7>”_, ) -=1. ('P7°La.‘>ili‘£ies add o I,)
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-OB;IICT AND MATERIAL FIGENFUNCTIONS = Coni'dl.

. _L_q};ZacZa'h eigenfunctions (?eferr ence: i/'-'u,} Gonzalez and Lee,
anod meural networks:...

”Con Zvol Sehsi'njl Viischn awd /%z‘elliyeﬁce ‘720307/55,‘
Mc@raw-Hizz, Seczlio'h.s Oli.scus.ci'n? 'mo'me%i-s.) Tée

[
i

Mmean (avevage) is olefined as P i Kip,
A-,f{-ev meam SuézLYaczlio-n} zléi i b em 2 (abou?
the "»-eafn) LS /«J :"2::—-, (XZ"%)J?:_' ) 3-'://213/"'

Formally, ome can compute the OF amd I* mmoments:
.&__:2‘!:;' (Xz—%)of; =Z’;Z;':_I 7
LAt gl F Zc’:‘o, (XJ"”!)'fz = Z:___.; X¢pe -Z;ZZ'(Zﬂl'xm)p;
LT e e et 2;’:‘0’%” = (| "Z';Z;'P;)" m- 0 = 0.
Aga.:'n) Zhe secomol, thivel and fourth moments, e,

Ha (:gz)l/(3 a-y,a[/a,, define varian ce, AZ:ZLOZYW:‘, skew—

ness and relative A:.'J’fojra'm flatness Z/)ealfea/ﬂ«e.f:
(“/(ur z{o.rl.'S”).
Momenzts in />_A75¢'¢5 ('meclufnics). uac[ers'l'a-no/z'nj a foéué

4
as Q ’}47S£Ca{fo[hll £n 3‘0/;%9ﬂf¢'ohd/$;)ace W(:ZLA an asso -
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CZQ{QGZ /woghf ’h«;a.SJ‘l/’)'n’ or exe?w/o/el fée ’)2£4 Mo en 2

Hn s defined as o = ,r,ozml where * (s Zhe distance
2o Zhe Poént‘-, The momentd (s de-ﬁinec( in [hllej'ral

][)0‘7411 W/'e'h a mass 25 a/z,':zlr.:é-ufec{ ih s/oace aftove,[;ng/

A Mmoment i

Zo Seme Mmass o(en::éj, ¥yiry): 7he mn
Zhus o/e-]Pén@o{ as ﬁ.,,,_ ‘-'—‘f’rn ?{‘r) d'r. To'fezl ’buz:s)

CG%ILEr ofﬂna:d“ anel Zhe 1 09 Pt of cmerdia can ée

defined for )Do[hll masses amdd mass cdistvibutions.
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= OB}ICT AND MATERIAL FIGCENFUNCTIONS = Cowd'd,

°Q}>Zac£m1 eayﬂfuwc!::ohs (/’h H»e context of/mvo Ané:‘{;‘[g/

and meural networks:...

2‘466?}, 6ne can View “'rha:,r

s

o/ew:[zlj_” as e_?m'\/a lent fo‘/oroéaéz/iz‘} c{E’th:zl} {’m,c-

i
é[o-n. ) 7/78 mentioned mass moments ave :

l ® Total mass : D] dbsis 3 omied 2 {/(o)
®

. MQSS Ce'nz‘ey P | s Zao Ec' r;: mg; (c/{;cre-}c 'mq_r.:/ooihf.r)’-

= '4“0 f”_ S dg‘?" (%GJI d{J?‘Y:.‘Aki[Dn)
® |nertia moment: T = 26. ’T"-z M, (c/[.SCVe'/e Mmass fu:»zlr),'

I-= f”"z S (ir) c/'?’r ("m asy distribution ?(/r))
{#ere/ Zhe yector-valued motation “Ir’ is used #o v e fer Zo

/)
Q o:."nzl/ o:[zl[o'na[ vecdor ¢ space. 'r/'re ers z‘o o/:'.n_/auce.
i i P i

I Geherazl['n?_-fwncf[on: and moments. (g_g{-’ereuce.' K-nuzll:,
- 7-/79 Ari‘ O‘F COM;)M{EY PPOJYa'm'm&».j,” Vo[. 1, Ao[alésau
@
Wef[e],, 3?0( G’G(./ Sections 1.2.8, 1.2.9 and L2. IO,) Donald

Konwidh Con;a'a/evj_ge%Pratlihj_quctéJOhJ in Zhe contextd of
G/E‘!E"Y%l:’h['h} a CZDJ@@/"fnor‘n-, (fu—nczlc'oh) a/e-f[h[fiop‘ o.ﬁ

q_(‘recuv-re'nce-éa-fé’&() 'hufm../ae'r \.S'e?uernce ahc/ a'na/]z{hy/

a% lalapyiidbte s Cow/ou-la'h'o»a[ Co‘»./DZex[zl] via mmeans O'ﬁ
f"roéaé£/c'zl;_; /\'Iomefnzls are a[a'.s'cus.rea( im ilu.‘_f Co ™ zlexll.

K'nu'éh writes Q f’ro ba é;‘/{z‘] a/[.rzln'éu tiom asg /D°+P'2 1‘7;122-!;”
aned a moment My as M, =2k k"/’k yane a centra] mo-—

"N

7"971£ My, S Mg, = zk (k'M,)‘h})k ,IISPWZ'ZHVavfanfS k’%
were described A;, Thiele (/703/, U 4 /ﬁauz‘é;ovovéo(er

) ~ (=1) S Katt k=l fpos shnm1) )
247 reulal = 1thet, Akl )] LAVL'E
LA k.,kf.,khzo kIR kg2 g lnlte M, MZ"-Mnn.

K42k, =
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] OBZPCT AND MATERIAL EIGENFUNCTIONS — Conid'd.

*Laplacian eigenfunclions S/oecifp[caZ{}’ Zhe first of Zbese

anr e( 'neu'vql meﬁwo»‘ksf..-

1 It z LL U4 &
Seowmi—cnhVavreanhts ar € <

M,
Mz'M:z j

3
M3_3MIM2+2‘MI /'
My—= M Mg+ 12 M*M, ~3 M2 -6M7

]

gl

(O'ne S/muzc/ ca'»./)ave zé/;e;e -Fov'muza.e 2o Zhose omn 77:. II-LZ’
Lillgi2af2023.])

395{ aff‘roxi'rnazé[oa ) Zea:z‘ .s‘;ua—re: and .o,’w».er?ro a/ucéj.

-Besi' a/)/)vox['maztc’o-h /fa'rovl.'o/eg wus w:;U: 7e£ anedheor fer—
S/> eczla‘re 0% ?'roéaén'/iz‘i a’z.rzzv—zéuzlzous.‘ 7_48 :ez"
{/, X/ XZI x'?lj c/efc'ues‘ a éa.r{.r o-F all Po/}uowZaZS)

anel one cCamnn USE féz: Lasis 7for Cawfu¥£n2 aJc'Ve%

f«o«cz“'ou': ée.rz‘ }_D_g_/;fno'maa/ "/>/DYDX£'7»:GZ(£071 —c'%Volvih}
:éAE’ fu%czl[oa,l.s_”f’_’r_oi'eczl[au_f” oh‘t‘o z‘lxe éas[: /’7027;
'howzaZS Via ther /ovoduczl Co’n-/ok{’czlziohs, The vmono-

’h'u'o./S /, x, xz/ are ’noll ’)nu-/ua//;_ ov /5020;,&/) au,;( one

Lééerefaoye jE‘nerafe_r ar{éa;oua( /;0/;110»,[(:/: z/o %a}e
,{Ae Co'm/:qthzlion; o/? coe-ﬂ/)z.'c"ené.r 0_€é€fll/>o/iwo—-

""14'&/ fthfzo;,__q//om,([%a{;ohs 97['7’3;5,'9,‘2‘, '7;)« @XQ%/)/§

one cam e'nzfly Gotail =~ Sedal:oll sy d ssvina lizatlor Zo

e_s-!qé/[_ré ay or'{éo:ﬂmv%al én:z: Zr/Do (X),})‘ (X}/._,J P,, (XJf

7[‘/:-» Zhe S/oqce ¢>7£ /Do/;'how,[a/: o-f a/e;ree f%,'re/qzzc've_
XO a S‘/>ec¢_'7[),_'c [hZZC’YVQZ over W/lL-CA f(X) c':_q-/;)roxg.”,az(eo[

]
by a(x)=§.l.=¢> Cz-poX). [ £his case, c; =(P;(x),-/;xO:IPz(X){Ex)G[X.

Jomain
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5 OBJECT AND MATERIAL E|GENFUNCTIONS = Coni d.

’La’a!acta'n e:_ge'nfunclhons ;rowr exa%f/e) 6nhe Can CQN {Ae PYip -
and nearal networ Ks:

momials 7‘00 xi =1, £ exi=x, {}(x;:xj__,
;ravél;er, On e ,,,M.?j,.,_l uye fée £hzle~rral [0) 1_7 as 2.446
Cloha[h cver wlviclz orz‘/mmov'ma/éz::z‘éoh mu.nl ée /oer—

-Fov-w, E‘c{. 7—'or fée ’nor’maz;zazlzon ¢:~7/-> G {)M%C'![oh) one
wsaally employs the noeom [[£I = (CEES) e T E2ap)"

O"'ZZZDMO‘Y’MQZ:.’Z&{ZO& of 2.‘46 momomionls via z’ée G”ra%-

Schomeod process uses £ e fo//owz-n} a,m/mtzazlzmal seguence:
® -Fcfx)-’ /::o(x) £o ex) = : //}3‘[,//'-‘(folla/x)”Z =/
= Po (X)) = Po/// ,ll f__
® 'F: (X) =X ; ? x) = frex) - <-F (x;,p,.(x)> X-U X-| dx)/)°
= x|=lgx / S x =g
Uil = (1) (x-%) c/x)"z =3
Dp, 0 = p, /BN = (2x-1)V3
® -fl (X) =xz; 7(;’,_ x) = £ (x) = <-Fz(x),l1>°fx)>'/vo (x)
{ - £ e (x1> P )= X=X +F

#Ig;[/ = f (x -x+y;)zc/x)'z—v—/30
= p,ex) = pa LIpsl = (6x2=6x+1) V5

T/:as} ,{PO"”;//”";}% (x)f £Ss an crzz/,o%ovmal/oo;homial basis,

TILE o-rzl/zonorme/ /?ozi'noh :.'a/.L/O‘- (X)) cen, ée a/eﬁ'nec/ yea ”zomemfs.

rﬂ\ ?k(x; Mo M, My ... My The ?oljuow;‘a l{/}k()(}
,Y—_ ck. ;' m, '».3 ik ?"'!'” a're_pvroa/ucz‘_r o]E a Con-
,—
PolX) ,rmz M3 My ... Mgy stant s ano Zhe deter-
0_ . s * - >
6 ; i : 3 A et minant included Lere.
L] m m
_iv-g il K-t e Pl g
13 P2fx v & % Further, 'mkz‘}:‘x" darx) =
P, (x) I x x*.. x . Y
= wx)
moments k=0...7m. o X =1

where wix20 is a weight function.




