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WOBIECT AND MATERIAL E|GENFUNCTIONS - Cont'Jd,

‘LdPZczcca'n ec?ew;eu‘ncz‘cons We consec c[er a S&»Vole Case
anc meural setworks: ;
that shows perio v/;c/c;/ch'c

bebavior 2bad 6ne musd conscder, The £Wo;4‘vc>4?

y | Tp Poinz‘s //Do.r[{[o'nq[ Vectors are

W, 2(6/2,“/2)1; 1V2=(V;/2, '/2)7.

>x Since a Poz»n-l— on Zhe umit circle
is c{e-ﬁ."hed as Q‘({-):(co:f} S n 1‘/;’
we cbtain Zhe parameter values

,tR ‘ ' Of“‘ ; 2, ancdd 2, of W, andw, via £he
¢ \ﬂ7 "7’_,7,7 2% arccos and avesin Fumnctions:
77;6 :’:776 avccos (V3/2) =T/ amd
L =%, avesin (F7-112) = */- Mg

S,_’-u./,[e 29D exa'm,)[e. (=‘> arcsin (= '/2.) = “"7'/6 ) !
Thu.\‘/ Chr e C/ezze*r'm[‘he.r féa-é f,:”ﬁ'/g ama({z=q'f/6’
when un"n} O%Z} Fovalupt i dhelinderval EO,Z#‘],

Co'no’e?aehzll7] Zhe meeded Values ave :
I £ = Z =0 (alz’efr'naz‘cvelj £ —2’)’)
= =0 -Tq = 10 (al'{'erwaﬂv:/7 é,_ zf,,»-/,, 7%)
i‘ = 0"'7}// = /4‘ (aZzzeo—'naAVely ZL;@-2’7'+ ‘f)
7'48 Texuzz‘cn; pair of optimal ovdhomnormal Ve~
Zove Tf and g that (0/>z"m"all7}a/>/>roxc7na7}es the

?é'ye'n YUni %on—ovéﬁo? slaaiall /pm'-y W, and v, (s

=@, = (C05[77}'/1f) Sim (7'”74))7- {V—/zj V—/z_)T
.——-

I Su'mmay} Su‘bfracfcn}/aa/elz h} -ﬁro»‘/z‘o OleFL e g
the Pa.c'r- <, a'h_a[d:’R, ®eeo

£

I

=
o

= ¢R = (COJ (W/4) Sen (”'/4))
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=) OBJI(T AND MATERIAL EICENFUNCTIONS = Cond'd.

'La/:'laciaon ei;e'hf’uwczliow: Since Zhe discussion of 2he 2D
amod neural metworks:...

Case YUses a ?ara%ez['rlc a—e/ne—
.SP’kzza-A‘on GF fée unit cc’vcze,
z‘/;e Eni t‘c’az zl‘rea!%eo.tl a-ﬁz‘ée

32 Case (s based oxn a_}:mra-

metvic defimitdion aswell —

Ay COMréole’ri'hj a é:‘l/a'n'atze

fa'ra'mell‘r[c -Fov')n‘uZa -Fav Poa’h;‘f

Ch zzlte unct sp/:eve x2’+7a+zz='-

The _z__‘o/p-/ef# fc'ju're Clustra tes

Tbree N6 —ovz‘/;o owal

unit vectorcs v, ‘w, and
\V3 —_fo.r Ziomal vectors of ‘e!

Y&, g=a(s)=
T =(x¢s), y(5) =
G% pe cos(S))
x /

S Bt sin ()

%

fla e_g[l/eh Po[h‘tLI Vec{ar
a[a{a -Fov W/u'(4 an O/ofc'uva[
-S‘ef' oF fkyee uUnit cwz‘/nojo-
%QZ POZ')?{'/Vé’C{or data musd
be doderminedd. The sei

selo

t > S

£, , v, v g (s given, de-

o e

Z x-axis votation
o-F @3'(:0:(5],5‘4'"(:), o)T
A defines unce sphere:

[ (o) (o] cos(s)
0 coslt) =~sinlt) |[scn (s

O sinct) cos(é) o

=(cos(s), sinls) Co.r/-l),

; T

SCnr(S)Sin {Q)‘
X34y 4 selonl, telo 201

° ‘277’;;’ Pavometrre define-

Ziom o-f’wsu’f' .s,ohe-re
Via Semi-circle rota o,

-Fi'ki'nj ‘éAree momn —

Oh!lzo;onczl Zé'he.r

Z%zlmr;eCzlc’h} at
Zhe on’;in Zhat

mus ée_c}'f/oro -

X['ma'['ea[ o/of"-

%421?_4.7. Q'ni:—-

zf‘/:o;o‘ba l J'Pf {Ul‘ )

ler) utg }' c[e F[%c’n},

ék'ree GY‘HmZOhaZ ZL' nes.
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‘L Z ¢ ¢ Ph-Fu—nczzo‘ous The fwo Ao‘f‘-{- 'm-/efl- <
ﬁ&ice:raizu?f-wovks:... . —F gl

o % -L‘/zq_;wevzou: page shows ome

7)0:u:é£[£-é7 Zo _boé_g;f_il_e the unct s/oéeve para —
l M e ':.L'r[cally_t F;'vszél ome clefives a semi-civele
® Em the xy—/o/q'»e Q< :éoww, for exaf»./o/e; sSe-

Cond, one wotates this semi-civele with e
X-axis .S‘G'rvc"hj as Totation axis, gemnera ‘L‘.”}
£be CO’m,o/ezLe Ln it s/a/;ere. (T/,;; /part‘c'culav)oq-
rametvization leads fo the Zwo /oole_c ("'/-'JO,O)TI
as (5=0,2) > (10,0)Tand (s=0,¢) +=>(=1,00)7,
-Fov fé’[O,Z’irJ.) Once aja[‘n} one can View Zhe

22/1\(2) _?Zl/e'h Adata as three limes
(), Latwa) and Ly cvs) Fhat

’l;' imdevrsecd &2 one looc"hl-) see
le -ﬁI_L 'F«.‘?u're. The clzo.ren/)a-
[(w) I'I\V,) T amedric 're/ore.rehizazz[o% o £
373

Zle cpbeve XZt+y24+2%=1 ;m-
GZV&% "1011*01-2"1:0 thZ /J 7
lines defened by pornts, Pi:’e; Z2La? one mussd u[:lc‘owaz‘e/7

U’l'{ AN /’)e"?fm"m Cb%/okzzqz“’ohaH? ex-
Z '
there f?’h siVe {'r;'jbh owe{.y;c_ -,fu'ne-

Flonsl, Fs. @Xaon/o/c’, ;!ée/)ao—

rameter Values 8 and 4 osf a

g[VC’h /oa;ovf Wi= /erz Z)T are

s:arccos(x)) £=arccos ()” = a‘rcs'iu(z)’

-’ZS USZh} tle _gé-/?a'ramefn'zqu‘ou as
P i on_f"ae‘!v:f-' defined omn Zhe previous page. -

Sphrere. e
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_aflaciao-. e f_:_,funct‘c‘ous Wh.-:/e /Jq'rafmez‘q».:c 'refa'rese'n—
an'odl neural “sedworks:,.. 5]

tatioms are Co'm'mo»,27 useo
Emn elc'-ﬁ][)eveh'h:a[ 790%9{?_— -]Eoy 24 e ale-,fz'tu‘fa’ah
ancl calculation of diffevential P:_o/aevfée:oﬁ

Curves Qaqa( fzcy%)aceg e f/)ey 0/0 fhoé S e e z‘o ée

ao/\/aﬂq{ajeou: fov our Pur)oo_ce_s') c‘.e,)/aev-ﬁowm[%j/
Co%/:ta{c,{[oh_r c"hVO/V{’h} Un? A7/:.er-_s-féeve.r
cn D-Aimensconal .S',oace. kee/:['hj in wino
Co'ncele_;‘ ‘uJ‘eo{ FOP Paraoﬂne{v;c .S'ur-leace /;'ro‘
CGJSJ'»? Coulo/ ée Ae[lo-fauz -{»Dok ouyr Q/:/p ([cazlc'oh)

éq{- Z‘?Ea{'fo—;} /lyloe_v-,r/pl;e*re: a < C"JW/>J¢'<'¢'-//:/_
ole Pewned AZIOEY""J'av-,EaCe-f %:24% be less com —

/DZE’X’ Co%fﬁ{q{c’owa”7- Tﬁh.r, one xn V@;%;'jazze:

anof solves Lbe 0/>¥:%41 Lbslis yo -, ”o/e:[‘;a,
/'D'roélerm" Via Z£E'c/m—u.'_?ue.r -F'ro% ?eo%ez‘r}_, al—

? eéra/ f_Z?el'rqlc ?eo%ez&v;:) 5%/3 Zl'cof—/ (AypEr")

Suvface %60/15‘/[‘71}_) Co'hs{va[%ea{ QZ?eAVau.'c_

_O/ot‘['z«uézezz‘[o'h (c"hczczo([u-,?/ La;'rqazje m 2wl ~

/DZ;P,,_,»)} ée.s‘{ a/.ployox[@nazlc'ow Via JEa.r;L .:?uqre.r

Ct d-P’Y(:" c;,‘/oq(. C’o'n,foheh{' awaZy.s[.r (PCA).

'P=-I V£= We dc'icu{.f (- .S‘t'%/:[é Eil.)l AZVa"fc’allE’

AVS) exa"")’i‘? z‘o )DP-rfor'm CO'h:{'raihec{

o/,z‘[‘m[zafz.‘ou Yia z‘ée __é-_aj"“”jf_'

I
£ muléiplier methods Calculate Zhe
\ - é?)(zt're'ma, of 'F()'/V’le"yz . Ehw

__=_'_ CO’hZ,‘oic_L,S:I OF S[X,y)z‘xz"'YZI SEe
E 4 [eff Figure, °e°
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™ OB;I.ECT AND MATERIAL El GENFUNCTIONS = Coni'd.

e Laflac:,a'n thmfuwcfgon_f ‘Noz‘e I_e-FE're'hce zllza{‘ Pro—

a.'no[ neural 'neéwarks

ve a/e.s' a Iv:yl:‘/evel SQ%?nqu,

O-F Cow:ztfraéfhec( oloz.L:."»u.'ZazLZo"n am oA La?ra'nj,e
%hZ'éL/DZLC’Y.{' s i "Veedls Calcalas® 57 J = Nar:o(eu
and A. J Trsmba , Freeman andd (of»./om,y

The exafm/;Ze sketched on Zhe previous paze

‘T‘e?am—c[s Zhe /:voéZe'». 076 -Fc"ha/iug Zlbe exdrema
iékt’ -,[’u’hczlt'o’h -ﬁ(x,l):)(z—ya on 2he unct
cirele {47/>er‘5/b/;ere) a/e-F:'n el z"m/o[JcJJ{}, c‘.e,)

S(xly) =X2+yz -'—". ga:eJ on fl;e La?'ramge‘-‘mul-
_f_c'/;/ier ’rnefhoa() z‘j.e ele're'ma o-,f-,eo‘n s=1{
are /:az-nzz.: 0% Zhe circle Where Wf=AWs.
#eﬂe, v d i — (2x,-27’ and VS = (2><)27). Téu:;
F s extremal at foiwz‘s on Zhe civele wher e

(2)‘, "'2y) = /\ {2x,2y).,. TIIE’ 'r(’:uz%c"h; e_?uazlfcm.r
are ¢ (Z) )(2+y2'=[; (cc) 2>(:A‘2>‘1. ("‘-‘.)*‘27'—‘—‘2)/'

The -Followé-n} Cases Mmust be conscdeved:

® (2i) 2x=A2%x = x=0 {orAs= h —->y =l=>y="*/-1;
s uu)—zy-/\zy = Z_‘i"’”‘ -l‘; >x-/—’>x V-1
Thus, 2he four peints (o,-1)7, {o ), (-, o)”

@ ol (I, ) are | Lhls Joradinsd nal Bhe Eivie/e where
Lote bullednbl | IN ORDER To DETERPMINE | THE
TYPE OF FACH 0F THESE Four (cAnNDIDATE)

730//#/7‘5 ONE Mus7 USE AN ADDITioNAL TEST,
. G THE "BORDERED HESS(AN :DErFleNANT"TFST
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