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Stvratovan

- 03J1=cr AND MATERIAL EIGENFUNETIONS - Cond'd.

o/ aplczcz.a'n eygehfu'nc’éco‘ns T/Ae most z,m/oo-rz‘ahf anod mos? o/:ff’;-

and neurel metworks:.

culd a.r/oec{ c;f l‘ée /Zhea'V /'mfo s

?'raww[u; { o il ofz‘zw:zaic‘oujyroé/em we musd solve i
Zhe jewevq/ mwldiyariate sedting csthe CORRECT
I DEFINITION OF THE CoST FUNCT|oN To BE MiNi-
e MIZED, TOGETHER WiTH AJTHE SUFFICIENT SET
OF FQUALITY AND INEQUALITY CONSTRAINTS AND
CERTAIN,A-PRIORI-SPECIFIED VALUES oF PA-
RAMETERS (26 vesdoiled ZL b caditioa, space in an

allowable amo cesivable WQJ). A?a{fnl we first

consider Zhe simple univaviate /@Yoélew studied
ée-,rorc 2{‘0 'Full} ex})lore £ALS a-r]o ech Weu.se 2%958 c[efnuz‘:.ohs

'_ L{X)"Co C, L(X) C°+C, j
L(X)
.COS{ fu'nc*:.o-n S.
I 0 ' - S = (L) H L) + (Tl T+ (Lenr)?
° N2 X =1L (L)) [(T0) % (1)) 7>
= (L) P+ (L) +(L0))* +( Te2)?
_2 VLX) Vel fov E=77-1 )
= (cot ) +eyt 26 )+ (2,4 )+ (5+28) Smin ;
oineguqlzz‘Zesz {c,=-‘ ) é\::l sl’aec;‘-ﬂ‘eo{ a_/’.>')'4'o'r¢”"
Li)=g-1 ,L(2)=¢-2, Dti)=25+  L[(2)=5+2
B - g ) co<2 w Peia A€o $=2

'fgualiﬂ'es /sFeczf&eal values: e&,*

; =IA2\;’=I Ac‘=-g|
e result: (cmc,,?;’?,')z(l,°',"2,l).
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Sf'rqz‘ov«'n

- O@JECT AND MATERIAL FIGENFUNCTIONS = Cond'dl.

‘LaPZQC(Q’n el e'hfu-ncfco%S We Can a'nol 'Ynu.r{' view a-na[ o/e.rcnée
q*ncl 'neua—al nCéWoka

f/z[,g .Sz'm]'b/e GXamPZe in the generez

’h—.ul"éiVa-rzq fe co‘néexé. 'lror f/li: }zmr/oo.:el we wse Q’heeaIECZ

’muZéi"c"n dex ’hoiaéia'h . We discuss 2%6 eXa-m/:/e anod make re-

ferences Lo |Zhe Necesiary muldivgriate jewerql&az‘[on::

l) We mus? connstvuct 2 (awj wmber of) uncvaviate
('MuHZVan:azLe) lirmear Po]y'ho'»uIaZs L, and L1 (L“Lz,...))
Usimg a |=dimensional (N'a[i')n?%.s‘c’oha(.) domain
X (X X | X,)):

LiiX D= alidgiX) T L X ) =al a7 X,
(Li (X Lzl iKY
2) The limear polymomials must have values that

L X, ) =c§+c,le'*...+cf, X x
ave megative or zevo for 2 (m) given X, values
(Zo cations[sitespoints X = (Xj' yds) Xi)‘r’ 42lm ) =
L, () =cl+el=0| Al Li(2) = ci+c!220
ALl = 5% i=20] &K LL7) = c°+c,2<o
( L; (x3) = c: +c,‘X’4— +tef X = ef +4§: X3'<0
e=1..K, }= L..n).
3) The sguave of the fivet devivative (Zhe length
of the gradient vecdor ) of ad polymomcals mustbel:
B e TP
( <VL;, VL;} ] (c,':)z"",..'f' (Cf;)z =i ] ; Z:l...K).
H) The first dervcvative values of the linear /OOZJ-
Mom:als must have differen szjwslGINERAL’ZATIONg).’

[} 2
c,=-C¢.
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S*YR£‘°VQ’H.

= OB}EECT AND MATERIAL FIGENFUNCTIONS - Cont’dl.

'Laflac::an ei,}flz-fuwcfions 5—) The cost -Fu'nc{'io*h to be mi-
nimized 'Fov the determina-

l anecl meural metworks:...
e Ziom of ol]l coefficients is the sum of all sguared

values of all Po)gqqow:qls’ values whesr evaluatded
at all X,-Value: ([oca{[on:/.flee!lpo;’h{s )F.(jl j=l...‘h):
S= (cc',+c,')z+(c¢:+2c,')2+(c§*cf‘)2+(c:+2c,z)z‘9mbz

(S=35 ZrilLlexp)* > min ).
6, keSu)_f=(c:', c,',c:,c?)=(°2,l,l',‘l) ((c;,c,',_.., c:))

The 'reZeVawz’" —Faci‘s o-F?flze

N
LotX) =cé+3ei X,
E [ineanr P'Yojw—vmwm«'w? /0]"‘

Li_{%j,, = o ZLZ'M»CZQ{Zon 7Yoé/¢°'h1 are

Surmmarized v the left
{eli,oLi) =1

box. The meeded genera-
CO‘hdiZlL'O‘n (s fo‘r {VL;? ZEzed Con a/ézlc.'o"n ¢s) Fov
the u'n:r.‘—Ze’njt% jradeeué

%: (Lz{)[(j))zémin

vectors O'F Zhe Jineavr /'oo-

Zymmzals L; ¢s (ave) not

"-;,,,mec/c:ai-elj obyious, The ?e'neraz set {VLigi’:w

must be ca-re«,fuZ?} o(e-F«."nea[.
Ly

L3 We considet 2le bivarcate case

’27/1_ ‘Vlexil '{0 O[GSCréée c/eszv-aé/e copr—

?ufq tioal (a”djeowezl'y"ca [);.e_-..

’Pze'rql"zaﬂoﬁ: o-F z‘ée univariate case.

Xz ¢ s v The left -f’c'da.m—e shows a given se? 5&&}'3,
l—axn

(:{S G-SSOCJQ['ec[ Teg,io‘n ﬂl w,_'f}z li'nes and 31'Qc[£eh.tts,
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Stvatovan

-03;(1'(7' AND MATERIAL FIGENFUNCTIONS = Cond'ol.

‘La_pzacicz'h el _e_'n;fu-nct“:ons T/ze_n’m[)/e Ar—'Va‘rc'azle GXa'm}:le t:}jlt'
a'nc( 'heu'va.l, 'nel'wor/f.s:...

stratecl on the previous page makes
seveval impertart poimds. The region R is boundecd by
Q frec%a«njl_e Z2hat has o data-definec ov:erntation de-
Femed 4} Ze given set [X;fj‘?, . The four recl*dm?le,

éou'r:GZGVJ eo(je_f qQr e é'm/o/[eq/ AJ 'élre -ﬁour ziheay, A;VQYZQ*Q
/fnolifhowlaz.r e z‘éaz‘ :z// Aave ‘heyq{zve VaZueJ (co— lzave

Va lue zero) £%2 ﬂ and Aave ‘nor’mal[Zeo() u'n[tl jyap{[enll

VeClLOYJ' ”;Joi'n‘tlzn? awa} —]on'w\ Q ) c'_e_/ P c/[c‘azz[p,; maXimal
cveyvease divectioms . Im ﬂt'mwmr? £
I EolXh e LoUX] X,]% ol HeflX, bel X, | [ial %,
C = VL,: (X,)X;_) ¥ (c,"., c,_‘}rl (v;,vg)ﬂ, ezl
® : & i ; { :
Lirspisled +ci Xl heiXs = 0 | sealXE I Al .,
GENERALIZATION oF univariate cases V3’""V,)Vq-="’va.
"COST FUNCTIO/Y ”: Co‘rn;’k{'e mifn[fn—)ql 'ré;fou (R f/lazl

contlains a”foi'nis %5 y L. 8., Zbe smallest vec-

ZLa'n?le ‘re?[ou Aosinlolarvy, welk ovZev.'zlazl:ou vectovs V,9;.

e X, lee_/_gf_z‘_f:'j:i_e_ shows a simple example,

34 NE > The points %,=(4,3)7 ., %,= (’,vo)rave

2 2iven, We unoler stanel “clata= defined
' :‘63 . orientation’ as-;J’Yc"hc[/)qz ievloadisng
& >¥4 )é' {f-r[wc[/:a! co»,,,/,m,e»,{s) of Zhe sed {&(J'},

as oefined éy, ids covariamce matrix,

The center {averq;e) of tle /uoz-»,zl set is €=(2 2,7; and ¢s

R — p——-

sublvacled fvowm Zhe coordimates of all given Eoi'n{s %4,
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WMOBJECT AND MATERIAL ZIGENFUNCTIONS = Comt'el,

'Lai)zacéa‘n eijﬂf({‘hcltl:o‘ns A'H‘er 7f/u’s JO*CQZZec( ”"mea’)z Ské'}'rac-
and mewral nedwovks:... i
i fion .Szte}o ) ene cbtacns Zhe 7[,0110“

w,:—nj }rpo['n{- M a :.L'réx ? leere /':)o[’ths are WY[szLe‘n as co/a»mS:

J
| roftensloernitindft iloglc.
" -t =2

que 'ma,zl'le C (Cchz—r[auce) ha; _e__c'Je'nVQZuei a/e-fc'heo(

A} its characldevcstic ?oldﬂ;'no'm‘fallz.e,, (IO-/\)Z-GLI-:D.

7'59 vesuz-éza,? If'WD ec’? e'anquS ar e /\,=’8 a-nc//\2=2)

AQV[%? Zhe| derdcratod -'no-wmqZ[zea(, unc £ ec‘jehvecz‘or_f

@, =(12/2,1202)" and €, =-512,5(2)", recpective ly - The

ezjﬁ’hVeC'éoYS ave imcluded in the -Fa'ju‘re 0% 2he previous

?Qje' These _itfje‘nveczzov.r d@'ﬁ«—"he z‘fze 'heea/ea/_?fouv

l Kz/ V|=G?‘ -? Tra 0129‘)12!’5 /j‘raa/[euzL VecJ'OVS‘ o-@
Va the -ﬁo‘«v ZZ%Eav/ooZano'quZs L(’,

2

as S}VOW'h <2 7!46 leﬁl— -ﬁ:;uve.lee

’regu.zfre'me'n‘l} Zhat E'mu.rzl vae Ml -

+_ mimal avea and mustd ix clucle all
X
Vl:iv %&_ ;)o[’th_f »‘(J' L"MfZZe,r zl/le Lhe values o~fe
3=V + 1
Lq. L3 Z‘Le fo/;momc'qz constants CC:;C:,COS, C:_
N The Zeﬁi' -Fiju're; show how

Zo odetermine Zhe values of

i .
men xqu

X,

Z) ese comsdantsinthe un, -

Va'rfaie case. ”ETel we de-

+— fine X pping = T {xj}, Xmax=max {Xa',},
}":O-*IX, and Fo=0-1X,, T},us,
.L‘:'thx"’,xn and L2=xm2n"lx' .

L; (X)=ci+ciX,




