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. L_.__Q_;)Zacéafn eZ;grfqnch:ous Sche élle c/efz'n[f‘[oza o-f’a class

and meura { networks:...

-'V-e?::b% R islcuds G faho/qwe»'!al

?Toéle'n,’ we CohIc’a/ev ao/o/c‘{:o'hc[ Sceérnarios wéé’re z//e

’H@CP..('J’&VJ hejazllve /:a/f"sface_r arve established via

Lrneor phlkddantals.| Thel deerayse We | dcscdes 1 exit e~
i

/PL(X,)) Z’(X,) feym-u"ne.r Alle wassd el liv ear
Co:’\

Po);'bow:az.r L a'ha( L A} usz»y
Zbe 78021"""5”’; £wo fawc'Z{es:
L{X,) = ,+C, X, a'no( L{X,)=
-I"‘(’:\; XI . A?ai'n L")z.ffeao(ofo

562\/[')7} {wc unc'Vq'r(:atle [Zhea'y

J

LIX)=l=Xy  progyamming problems for cal-
culalzuj Zbe sz‘z:qu values for <y anol aIWG selve
one problem for caleulating the optimal duple (c,, /),
Jeeﬁjuve (above). The four éo—,e?uq/i'{; Comolitions are

L(1)=1+¢c,20 c,8=1 AL(2)2]+26,50 > ¢, $-7
AT) =-12850 285 ) ATl2)=2442C50> S = % _
The Zeo,jxll,: of Zhe gradientc of Zhe polynomials are
Lelle B B2 a2 dad LRIDP)S 517 2%,
The Ffo }lowihj_f_?aQ‘rec( cistances ave a/e{’:»:»j Zhe cost function:
dr=(Ln/L)?, di=(Lei), 32=(Tani)?, & < (Taen ) .
The 'Yé’rulzl'i'n? Cos? fLunction to be minimized ;s Lhe sum
S =d2rd 2 d i T = ((126) #1526 ) )L ((-148)+ (-102209/ 1
=(2+6c,+5c2)]c? +(2-6C+522)]8% >min
> (c,, &)= (=1, ).
The figure (above) shows the computed fumetions L and L.
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OZ;glanc,:a»n eij_e_nfu-nczlious eMNote. It ¢s c"mfwvi‘ahl' Zs /(ee/o En

LX)

anc meuval medworks: ...

vl Zhiat ,:mea‘m:w;fu(, viable

anl aCce/otlaé[e SoZuz’v,’oh:U ere mot- a/w‘z]:/Oo.r.rc'é/e

When S‘oZV:.'nj a Z(."hear 7voj~ra'mfm;fn], /'ﬂ'oé/e"m —e'j‘}

@5 a ConSeguence 07@ false z:o?e_?ua?;écesl cox 2vla lolic -

zéary/_ Y e?qu:z‘? conditions or éneiuq&'ﬁ‘e; 7 AT S

Ae xa{Z:FE edl szvmull-a-neou..réj. We consicder am eXaM/;/e

WLeve we use zllie SLam e X,"L'h/auzl a{q-LLq asused in Lhe

last GXa%/z\lel but where we constraisv Zhe lirneanr

/fJo/ nomeals L anol ’L\.' I y,ei an othber way Cot <, =1
~ e
\L(Xl’ol—(xl) a'nc( ?;48;:'-’_ TAL/_;} we use

> e

/"'_\ w"‘:r} 21 1Zhe Pb]%owf‘zz?f"”"l"“ L(X/)=
i

2 %] (1=c,) ¥, X, =0+c, (X,~1) andl

"shs

:e“«u o o LIX)=b-31+8 X, = =1+E(X).

L(X,)= /// L(X)': The ot zo,e?uaZg} con ditions are

I-10"°(¥%;1) %) \3lyx, (L1205 1204 L(2)s02 o
1 F 2K AaTll20 D120 AT(2)205C %1,

S
US/,'%} Ztbe Foljfho’n«u'a/.r L and 'l:' awo/evqluq-[zy,} 2 em, for

Xlz'/ anod X, ’-‘2) one obtains Zhe cosd fuhc{[op, Sumn; <

S= ded e Tt I Pelieel ot o Fir o125

=(2+42¢,4¢%))c2 +(2-28+52)/5* —> pum

S (e, &) =(=2,1). > LX)=1-20x1), L1x)==1+(X-1).

THESE POLYNOMIALS ARE “WRoNG”: | aho(?are bol
"

_')_rz_e?azﬁ‘ve Fov Zke Le?z.'ou /[interyal E-fjl 27 =R — which
Showld be R=C1,2]. ®THE FIRST INEQUALITY IS FALSE]

L X ¥ )
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...L_E ZQcc'q—n eige‘rzfunclzc’on,s '”04‘-‘2. 7—6.9 coveredd exm»./;!e: Con-
aho[ 'hett‘n—al ne¥Work.€-'.-.

Ce'r'nc"nj /.'_"h eq'z—/O‘YO}'ra'm'mzayj /v*o—

éle'ms Qre ":1024 7[)14 HJ /c‘hc‘-’Q'r.” WA[/G‘ Zl/7€ Aa/f‘_?oace'a/e—

e

7[)4’1—:[%2 /'Do/i’ho'n.ia/\r L ancl L are incleedd Z[we:zyloo?"

”.Sa'm: [=] 7&_

”70711.:'@(:’ we u.sec[ Co:zL 7€uuc'/c’oh: £anoZv"-n;
Yy

E?aqrer o-lfjracjc'ewll Ze‘»vj z‘/z:I”

y
_5'_7uayec/ olz,rzla'nce_r and

for example. Thus, we are rea ZZ} o/i:ca.r.r['h} a /mgéle—m
Zhat cs "slightly move general” Zhan a puarely Linear
problem,

/¢ is relevant and of interest #o explore Zhe move

_gemeral seéz’-zw],_{ﬂr Zhe sirmple example considered:
We clo met comstvain 2he coefficients o, <y, b
andd 2;/ anol determine emtire allowalble famclies
of allowable solutions for L amd L. The figure
shown here (Left) (lustrates

! /'I:(X,)
e /

t)e aZZoWaé/e,_?e’nequ Ll

/i near ;Dﬁzj’hom[a Z;/- féej are.
> L(X,)= c,()(,*l)‘-"c,-l-c,x,,
X

! -co<e, <0 3

LX) =2,(x,-2)=-25+5 X ,

~
O<c' < od

O e
\
\

¢ R ; |52 2b:s sz,n/,/e exa'mf/e, P
becomes evident Zheat ¢, (2:)

must be and can be any ’Pze?az‘Zve (;aos.:z‘Zve)-reczz number,

7:![1‘2‘}18)', L a'ho( E o'nl? have onre o[ej'ree of -f—reea./o'm/ Since

A
L o7 =~Cy and 2; = = 2?-', . We can constrain the vaelues Of <y and <) .
’ eeoe
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’Laplacazn eij_c:;_)eu'ncfions I‘f ZS now ?os:iéle ‘Z‘o for‘maNJ e:fa_ -

and meural mnetworks:...

blish! gspllcalie Zhe je‘heval Proélem:
L(1)=0020A L(2)=c, > ¢, 50 A L(ll=-5,3C,20 A L(2)=05050,

~e 2.

T/ae S_?umveo( L"Va/ue.s of L andl t aré Lz= c"' anol tz= P~ [

We lmow evicleaze [Zbel Zwb /Zheav/vol; r2om lal 'For w ll GZwe)

x;=~valuec (x,=/) X,22) #o clefirne the cost function sum:
S = S e ;/\:2-1»0'/\;2:(O+c,2)/c,2+((-2‘;)2+o)/2‘;'
= o2 + &Y =2 D min A
=> ONE CAN clHoosE THE VALUES OF ¢, AND &,
FOR THE TUPLE (c,,7]) AﬂB/T}?ARU_Y} as

Loms af —®8<c, <0 A OXC <ca.
7'12&45} f_ée Z‘Wo liheqrfiliwowfaZ.r ancl 2heir coeffé"

cc.e'h'LL.f We're’ % fé[! exa‘m/o[e) coa.fz['rqc"neo[ f*ro‘»,

24 e very é_e_i Z'nhi—hj_i‘éaz‘ mace it i'».fo.r:zéle/fmaa/e
(:ZL Z’Y’VEZGVC«%?{' fo “[’L(Y'élle‘l’ Cion v aldae :.Uze Vqlu,e_r af
C, a*no(g:. T/ze Coxz‘fauclLioh S(C,,g)=2’2.97 s

Co‘n.rfa'nil a'na( AR 'nu"hc"haqz -fov all vaelues cf <, Q‘hn[::.

A
- (X)‘-'l‘l)( ~ T/L 1 2 Fiaux how
{ L(X, ! L{x.),:_l.“,le e left f guve shows
a Tan o/o‘m]} c/,o_fen ?nzo—
0 X)l 072 allowaeble /o_o_{,}'nom{alf
-l <l =2 i L ahOI 2’. leec'r?’raalc'ea. Zc
2 — i -
=| = are V:VL:—’analvngzz.
The 4he distance values of E:%
I =9 ‘F'ro-m the lef? ('n‘jlzzl') Aou'ha/mvg/ X,=i
- (X,=2) ¢s d=Llp)L=~3/1=(-})

(L=Tipf=-112=(-2)).
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1 J
general /

-L_c_zflaczan eij_g:.{um,iems oeNote., The last :Z'm]Je

and meural networks:...

example makes clear Zhat ﬂ'e_j?.'_%:
cl:eu-[s/g'ra Lichd vbidovelaf ] bud T arle "?oihfiny_

away_‘f)'ro'yn the ’r’ej::o‘k (R"-' vl = < C,€('°ol 0)) is
fLe "V6c.£‘o-r ) (C,) qulL }:0[1—.¥.{' f'ro-», X‘=I zlo X,=-°0j.

v L = ’C\: ) &76‘10,00)1 cs J_LLE’ Hl’ecz{ar” (2\;) fl:qltlooza.i.r
-F"ro‘rn X,=2 fo X,= °°, TAGSG’;ZLWc ”Vecz/or.r"are Ca)leo(

Y anel %iz'n thbe 'ﬁ.:;u."re show omn Z{Ae/vrevioax page 4.8,

—— T T I S A P e ‘)

v = ("I) an ol ';= (Z) FO‘Y Zhe chosem Zwo 7)02}'»0%”,':1[5',
T/?G 'reZeVafnce O'F‘ 24114'5 fac{ 7[)0Y Z‘AE?G’%QV&‘Z%L«.Z{[V&?Z::{G

Setling is the fo ZZowi-»,j= I éke_je'neraz sel-z‘::u?_, a

'T'ejZO‘h 3 S o/e-)ec"l—:ec( éj_éée _%__e; Qz.L:Ve /m[f—.s'facef
iﬁ[[o—,éar Po ;'ho'»u‘qz.r L, (X)I Lz()KJ) L3 [)K) o

i
sz-j'raa(ie'h'é vectors VL, ’ v LZIVL_Q/'-- musc?

/4
l_’/')o['hé aw q;__fﬂ’o%—u 72. TAe;e Veczlov.r Cr e Co-n:ztanz"} ﬁv
s T

eacé Zi‘heay /091;71;%/.'4[, ancd are

L,’O /Dt?‘b'/oe'hc/c‘cuzqv {o QZZ co’h‘tlot-ur,r/

£seo 2[119.1‘/ for eack Zc"heqr/oO{}"
_ Xz nomcal. 7778 187021 -/’é;uYe & a =
fi-ig v, ]\_}x‘ Stratec Zhis chavactevictic 7For
3
Vlé"'VLh‘ three /)o/;avo'm[q/.r Lk (X,, Xz)
/Z‘ /245 a/So Aee»n Séen {lzqf LUIG Ze'n} flz Z oleée.j'rao/"ehf

vecter s Crreleveant — USchZy —"7801' our purposes. 75:(5,

N
we can constraim j'rac/:.'ehis o‘)e poljwowzalsL(»()zco*Sc;Xt'
.4 &=l
and se? L" = 26:_2 = ” ﬂzeo-eé-; S['M?l[fby[h? Some com))ufaztéons'

ez




