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-OBJz:cr AND MATZERIAL FIGENFUNCTIONS = Cond'L.

‘Lap[ac[afn el f_hfumc'ﬁ’ous We consicler Zweo .S:"m/o/e BXa‘»vae_.r
anod heural nedworks:...

Usimg Zhis medboo for_o/oz‘zmc./
oL oL-Value calcalation . The Zwo
IX‘O lefi f:’juvef shedeh dwo cases —
A7 i/ 45 A’znj down Zhe zmaxis cndo the
X)/—/o&me." In Zhe firet case, Zhe

4, ol
/371
71 zgf;yee jlv:u Po;-;-,z/-.r/Veczlor.r are
GEVP% ol nts ' © are ¥ “
PR Of?l.?naz )DO.riz‘s'o'nl’ QZ‘Yeao[7 {h feyfecz‘/po:z{:ous :
tbhe'calculatec! para- - -
meter values (x-values) WV, = (/, o, o) ) 'Vz=('v-§/‘2/ '/21 0)" and
're;woo?uce these points

ex ac{(7 —aspoinZs‘@®’. W3 =("V.—3711 -Y, ; 0)7_ Téa;, we obdtain
A=0+%,-0-Y,"0 =0 amd
::B_:l Y =Y (-V5) = 1+V3,
T/m:/ Zana=0/(1+V3) =0 D=0,
The ve:ulfz»j_o/ozl;u.ql Zriple of
&~values for Z4e {Aree/poza%;/

yve CtLorJ‘ (.) s (OLQ/_QV,"/_?W).

S eco')—zd ScCPrario wl:ere

cven Poi'h‘f:_’i’ are re- /'h zLAe_re:o;.o/cq.re’ Zhe Zhree
/:'raa(«ce'al e;tacfl-é, = Vi T
C’alculaIEa(fozﬁ{'S e, j[Vc"‘h }?Ot'hJS/VeC‘lav.r are W;:(‘/z, 3/2; 0)1

wp=(=1,0,0)"and wy=(Yz="%,0)"
Thusy, we obtacs _A_A__:_ VE/;"’V_Z' %—‘/1' (-5, ) =V5, +3, 3+ 0 V3 =3, V2
and B=Yo+%, VB, - (9= Yo 4%+ =3, There fore,
fanw =03/ % = V3 > oc=arctan(V3) = Yot /n 2his
case, the *e:u/z‘;n; _g/oz‘iu.a/ Zriple of £he Zhree
°p z‘;'»»a//7 /o/acea(;)o[‘h ts/vectos ‘® (s (‘/3?77%3 %a7) 7“
OF course, the moethood handles Po[’hz‘f/t/ecz‘or; ‘o! ix any

?os[f:oh on z‘ée (J'e'mz—).s/o}zere.
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» Ozazfcr AND MATERIAL EIGENFUNCTIONS = Con'd,

‘ég,a)aaaa—: eje'hfa“hc{coh,r O’hce flz é_g/ozla”mall/_/olqceﬁ(

Meural Wetworks:

: /o)
Doints ‘@ gye known in Zhe

7;,.:(5):2‘;7:,2)7- Xy:/ozcme (z:O//
muscd calculate £he

/ Poz—h-z.‘://von'-/:onal vec-

2ors ‘@ chppr o

P2z 2hs JiEL -ﬁ:.’;uve.
(Xz,yz,o)

The /Doc'—m‘.s//oo_r[-
Zional Vectors Py
a’hc//?p_ are NOT or-
74/703011&[ Zo cach other.
Scrvice ORTHONORMALITY
must be exforced for Zhis "/oa;yl"

/
cne mus?t Imove Z4e Unc /Do:/-

p,;(x,,y,, )’

z[[ona[ Vectors /‘Jl Q'na/fz b{/>Wa'Y¢/J'/ éy ’mov,--,,j hen,

_é a 'I.ezjl,fz' on Zhe Showm unit (fe'rm'-)-r/aéé’re

usn el L/'/H?; 'ma/J/oeo/ Zo z%c;/oozvvzl://Oon'z‘z’ovmé

vectdovs G ancd g2 Zhat ARE ORTHOGONAL.”
We call {ée needed J'Cazz"h? facfors ﬁha/ ’heeﬁ/ea/ Aec‘?ﬁ
Gbove Zhe xy—/aécme_?_. We can c*oa-,,/pu{—e % andg, as follows :

ﬂ'—(sxusy”z)-r, %zz(.sxzjsyzjz)r
>ov-!£o;owa/¢ L eg= 5 tlx 5. +y,yz)+z
= Using S"+2" = 2rz —[ (1- zz) Propatz 2_0>2° ’/P’”J’-,/{Puﬂ’z’”
=> =z="7L ((f, * P )/(f, ﬁz--/)”z s={I1-z%"% |
TA@ 'reJ'uZt.Luh} Pa:‘r/S} 07[ orzq/oq,w'n.,qz Pdt'nZLS/VPCZloVJ g[’) g‘z

CS zl‘lte ’heep{eo( onlcfh,a_Z o'rzL},o'hoY"'na,l Veczzov Paur. By
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W OBIFECT AND MATERIAL EIGENFUMCTI0N S = Comd'd.

‘Lalolac[aq, Pfje'z’fu'ncz‘[on: .Note- Tj)e values c-ﬁZana(.s‘

anol neural Wedworks: ...

Gle'rc've@/ o fée/oreviow:/oaje
mu.rz‘ Ze—a/‘a/;/[é‘o/ zzo a///:toc'hz[i/@é :(X(_-) y‘——l O)’;":L__.?)

/7[*»; on Zhe uncd civele im Zhe xy ‘/o/mqe (z=0),
weth Ll"u’for'm, eﬁuia/[}z{a'hz‘ cireculaymarc J'/Dacc'hj
bedween 'hezjééor.r. 74e resuld cs Zbhe descres

:10/22‘['».4/” or‘/Ao'har‘»,a{ éaJc’sj Gle-ﬁr.' neo 4/ Ze 2“"06

Vectors s = (sxz, SYe z)j c=1..3,

@ Exaw/b_/_e. We now

Z"rta'n uld‘r

Sfpl::;vllical Qf/>]7 féi: %el‘lloé(
Zo zlAe a[a‘fa //)dba‘/

Vector Co:,ﬁiju'razl oy

o/ercn:éea/-o_ﬁ Kajif
4-5(/0[19—20[2025),
7-;:9 Zef{;EL'jure
Shows Zbe velevan?
o(aqu ) 2‘026‘2[1167

/él = (l/ 0' O)T w24 2l e coordimate
[62=(OI l'0)7- @l:V'g'('/;"/g"/g)T values of al) nine
by=(0,0,1)7 @, = V2 (=73'12, 017 pointsfpositional Vec-

v, = V2 (2/3) Ye, Ye) ™ ®, = VZ("‘/;,"/g,‘/g Y| | Zovs, Fou Fhis siviple
wa.=Vz (Y, %3, )" e le, Ze lopti -
( B &) “"Standavd” qlebal e

Wa= E('/C,‘/g,z/g)-r orthomoramad basis mization a/alproacé

{27 given setof
Q'n:fl’ gou-or*hojonal ’)’nu_g'zl %aﬁ_ z(éej‘-yeh

\" | 3
Vectors Wiy devived o 4 T\ te b,

orthonormal _g_f‘Je'n- i %
basis {@;}; i=1...3. e=1l.. 3,
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= 03].?.67 AND MATERIAL EI GENFUNCTONS = Corn2'AL.

'Laflacia'n Pijﬂfu'hclt[o'n.r Si'nce z‘lze Zc’he/axz.r c/efiuea(

an ol neural ‘metworks:...

57 vectov e, - associated with

fée Zar?e:z[ et’;e-nVaZue Zw/o/[ea/ é7 z’Ae ?;Veu vecdors
WV, anod 're.ruH‘zaz; PCA ‘-erc;-/—oze.r Lhe needecf
L rotation axz.s',” £l e -{7[7'.3‘11“ .fz‘e/o %u;{_ﬂojﬁf 2l e

given /;o,-mt;/yec{m W, (2o z‘éefvo/ae»:/?_l_m, Thas,
@, defines £he unid movamal vector of Zhe plane
Zhat passes zllvou;lz Zbe on’;[w and that \V; must be
/vroJ'echeo( i nto (Pn."'r/oe'n é(c'c«[ar/7). Fuviher, #4e
ordhomnovmal vectovs @, and & odefine a basis

fov £4¢'J/D/aa,e (WZ{A zU:e ?[OAQZ 9_2;?;», @ alss éei*n?
z‘Ae ov[;['h of z‘ée/;/q»ne'.r ovithonovmal CooY&lt"thzl'e
5751‘8'»‘). Or»ce W,V and w3 have been /orojecz‘e/ c’h‘/or

f/,e_f/m,e and are _o_repre.rcm‘ed relative Zo £be

coovy a/['ha'{e Jy.rzle'». {Q)) @2.; @35) z‘/)e7 ’m«:{ ée Novma =

lezed ™= sucl [Zbad ) é ’re.rul‘l.tt"b;,_/ooihié: /z'ef_p, Zhe

Unict civele én Zhes 2D coorlimate s7lee'm En Zbe
onj ection 714%6 S We bl doids 22 exam/o/e 5{9/9-57-:¥e,o.

Sfe}) I. ?Tojeczlf.'hi_ (orl‘éo:vafé.'caﬂ;) Wll v, ahc/\v_;,

2772(0“ iée elej ‘/;/a'he_, Tée 9701"”»&1 Veczlor o-)e z.‘ée

eze3‘/o/4aqe (/Dc«.r.rc'hj z‘éyoqjé £e ovigin ) &« &,, c'.E’.j

@, = V;('/3,'/3, 1 rey zléc_*_/;_:oJ‘ecz!zoa /D/ahe ds e -

fined implicitly as V3/3(x+y+2)=0.7%e pava-

metvic definition of Zheline passing z{éroujé WV

and Aav[’hj @ as its divection vecto ‘s K£/¥)=|V¢-+i'@,’
i=1,23., oo
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wORBIECT AVD MATERIAL EIGENFUNCTIONS = Con'd.

’Lg_flac:.'a'n eijewﬁn’cﬁ!ons Ome ocbtains 2he meedecd value
and meural nedworks: ... 1
O'F 1.”76_P4raf», eter Zf' / /c'o«:e =

/o]a'»pe intevoectlion ) 57 [hJ'erzl[;,j Zl e e /‘UI 7‘.(19

anlol 2ot Expressions of X (t) cnido Zbe $mpliccd
;)/cm e e?uq-ézoa amwdd -roszn; for £
W, (¢) = (x; /‘”1 y; (4, 2; @7 = (X", Vt'LzL'} "+ 4 V;('/a' 73; '/3)7
D> V3/3 (x: (Hay: (t)+z; (1) = V3/3 (VI + £V3) =V&/3 +£
(wheve W, = (x¢)y:z: 1T amd xivyetz =z =123)
> Vil =0 & £= 2V,
L(S'c"hj 2bis A-value y:‘e/z/ z‘éeﬁr_f_g/olojecz‘zoh foa'hzl.f.‘
I &, =V, Ve/a V3 (3,3, Y5) = VE 25, s eV =VZ (%, 3,45 )7
- =VZ(2/3-'/3, '/6“'/3, 76-'/3)7=VZ('/3,‘75,°‘/5)7
Ly = wa=Y/3 V3 (Y3 Y1307 = N2 Yis, %3 s )T-VZ (V5 512) T
= V2 ('/6"/3,%*'/3, Yer 7 )T B NZ (e, Vs =) T
Ky = wy-Y€/3 V3T (Y3 '3, '3)7 = VE('/.; e, %3]z (13,3 Y3) T
T V2 (Ys-Ys, YVe-Y3,%-"3) 7  =1V2 (- '/(] =& 73] 1
(wheve VZ/3 = .47 amd Vil = .24 )
I St ep g . fxpve:x;w?_z‘ée z‘lnee_zrojecz‘zoh /oo:wz‘.r in Zhe

€, 6, ‘PZQ’he via Zwe c‘oora/;a,a{e;/'re!a{-:Ve Zo e, and @3 .

The second step fivsd represents

£4b e points K, ) Ly, andiyg in e &, 6-

"'IDZcm-,e via Zwo coovdinatles cgud 4 en

Mmap s Zbere L’nz‘erme/;azle/o oih{r//oo:;-

z(;oua/ ye.:{oy.rl a.r;'n] rormallzation,

Zs /994'71{1 O fAe L('VIL'zl CL‘VC/€ 92'24_932:1.
The above -ﬁc'ju‘re shows Zhe /'Doc‘znls ‘©'and ‘@’ ééatzzg—ﬂ{,
called ll.-l) ’22 anol L3+ wee




