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._Q_BJECT AND MATERIAL FIGCENFUNCT I1ONS — Cond el

’LapZacian e;‘gf_hfuwcfc‘on,r TAe_ﬁ"?uve on Zh Q-P’revioq.y /’-—?—e

andd meuval9ysnetworks:...

{/

/w¢'z/4
Zhe viewler lom!| Ahe e -axis, /00»4[77; indo the €& -plave,
We caleulate Zhe coovdinades of Zhe prints (@
(‘hof %O‘Y"malc'zec(, Mot on umit q’rc/e) an o ‘®' (nor-

malized  on unit circle ), callecd e, ity and ity

4
/orav[o/e.r = lZ{O/)'-c/ow'» V"ewl

-Fov :2%,0/5«:[117 of oyozlqz‘{oa., in Ahe 9,_93-/,/4».,@, 7'444_;
Zhe 20 coordinates of the pornts(®' are of-
Lol e | Vik cro—»,/,az‘zz,; oot }pvbo(acz‘;-:
= li,re, )@, + [d,-6le, |,
_i":z-_-_: (‘."2'@&)@2. 2 (’22'@3}‘?3 /
ity = (ize@,)e, + (i3 ®;)es .
The values of #Zhe six dot products ave:
4,* @, = VZ('lgl-'/g’-'/glro V_Z(-'/z,'/z,0/7-= ~Ya .
oZ,'@3= V2 ('/3)-'/51*’/5}7: VZ/-'/&,-'/‘;, '/3]T= '15/_5,
b @ = V2 (<%, 15 - Ye)T 2 VZ(-"2 Y 0)7= Y2 |
ity @9 = V2 (=Yg '13,-Yel T « V€ (~%e,-%,Y3)T = =N34€
s @, = V2 (-Y4-Yg '15) "= V2 (Y2 "50)"= O ,
£y @, = V2 ("'/6,"/5, "Y317 « V& (- - s, '/3)r=__v—§_/3.
The 2D Zuples (":j‘@z j g @3)7., J'=/,2,3, define #he
desiveo 2 representation [ coovidinates of 0, i,

!

Q'nc/lzg . The &hrec poin ts = Fhein ,00-‘"{“"%4/ Vectovys ==
Aave £4€ aJJoc:.'azleo( Veczlor ')na;n[z/ao/e ({"I/Z)z"'{“Y}/()z)'lz-'-
=((Y2)24(-v376)2)"" = (02 +(V5/3)2)"* = V3/3. By dlivi-

_Cg.hj_ilte coordinate valaes of 1K, ity and ity by Z4os mag -

nitude , we obtain Zhe points om Zhe wnit cirele ?9293’7’/“"6).




Bernd Hamarnn -7~ M/6)2023
Stratovamn

- OBJZ"CT AND MATERIAL FICENFUNCTIONS — Cond'd.

hzphcien sheafactions Thie movmalinadisy dop pirlls
Zhle Zbree /uo"?—;zlj te ol 2y e
Yn ok eFoafd il 5l é; Vajfa = mul/:/ala'cez“'ohé; Vz) :
s L Pt b e e T
FE e AU P e G E EE T B
L= Vel 0L /2= 1o )T
S{e]z 17, ?Zaci'»?__/:oza,z‘: o/ozlz'%a//7 04 unif circle

Py R t)e e, £3 ‘/)Za'ne. l’h Zbes ca.re/ Zle Zbree /oo:.'hlzj

—

(.‘ lac o Camall
are a['reaa[a.t/o aced /pz‘ mally

on Zhe civele €,°+ 932:/, as z‘4e7

————

are e_?ula/z.rz‘auf{; .S'Pacé’o//AGVZh?
ufn[fqu.n o/[leehce 2/377" -f‘ro'hq eac/t

U ozllyerl see Left 76“?“?8. 7—49?@7&“9’
250

/3 z‘Ae 7[)0?% Qli-zjeéya"c q[,/grach '».a.rz‘

932?

reproduce thers /Do,-a,-/ /,/“e%e,,zi exaczllg. Tée_a-hj_/_c:__r

Qssociated wWith ly, f, ancl iy are o, , oLy aned A3, Te-

S‘/Oeczlzve/j T s J'Aowh Cr fée 7[)4.';‘0’6. 7—.49[? Valaes

are o = /5’7:‘} oL, = “/6'7/‘ anod L3 1'3/6'77. Z(Sc"‘?J #he

Formula om pPege 15 (10/25]2023) for He optimal

a'njle Lot ) ome obtains

E_P/”"L = -2/3’17"/‘/01,4-0121"‘:(3 )/3:-27;—*—/76#*“/(#*3/('”)/3
= =3 + (e n)l2 =% +( %rl/3 ='l'/(7r*7c77=_2-

Tj’“-"/ 2_‘449—_0/22‘:'%',;;/ G’h;/e zl‘rz‘p/e s 7772,7677', l7€77~

a.< GXPE’CL‘eo(. 7%:'1 Q'hj/e_‘ z(r"/; le = 2149 SGtn 0‘»7/6 zln'/b/e

Q-"-fofc'dzleo( WZ?ZA Iz-,, i, a'na[1231 [7»;/;17['»; that Zhese z(éree
Po[%f-‘ cere Leproo(uceoc 67_ éé;’."ﬁb/)llc'wfzdzlt-oh J’Z‘e/"

LR N
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- 03(]”5( 7T AND MATERIAL FIGCENFUNCTIONS = Con'sl.

.!;_g/:[oc[¢'h eijem-ﬁ«wcéiou; {'Noz‘e. One can also use Zhe

amn o( T Cura 2. 'hegwork::: | ERER

more je’he?’al Q£/OV0¢¢¢4 Zléﬁ{
s 6/97[’::17 el 57 Lhbe -ﬁ:rmula o=
vided 0% p Qje 25—,/0/31/2023)
-Foy fée C'o'yy,/ouZLaz(t'Oh 076 Z‘Ae

X~ Va Zae, /’k fét'.f CQIC/ z.'z[ <5

af/)rofréq{e Zo Iloro(erlla‘-l/?e zzéree

x Y /po;hz‘_r '__:') reladive o Zle
—| O ' Coqa«pz’er-C/ocl(Wf.!e "Yl-’e“'llzeo{
_%, -V§,1 -./1 d_/aaquc{ey z!/yc.zl' 52[4»2&.! at o
3| VBs2)-Y2

a'na( e»o/.: az’-Z’/;\'—éE?[‘h'h[a—.j
at poimt (407, The Zop-Left
ﬁjure Proy[é/e_r G " [”M:z‘vaz‘[oh Qs of .s/,.ow.r 2149 zléi'eé

points with inolices 1, 2 and 3 ; Zhe Zable licts
fée Coava(:"ha‘/e Va[he_r s /(ee/w."»i Cn minod z‘éaé

9;_ Co-r-re:/ooho/r-z_lo X ao«.o/ 6’3 Cor"'e-“/oas‘ho[.f Zeo y For

—_—

Zhbese valuer one obdains®
A=) +V3 (6, +Y5) -4 (-L-t) = 1+3 +%
B =0+ (-Ypt'sa) -5 (~V3/2+Y3);) = 0+0-0=0;
Zanoo = AlB = 3/ = + o

e s R A

o = avrcZaan (+c0) =1Ty, (=90°) .

]

3 ]

———

7-4"4-’/ 7!46 'Ye-fh[‘fz'b? _ff 2.‘4"»—;4[ z!'r'x'lb/e 07@ 4‘113/6

I/azue_r VI 3 Kemunall s ~ 37 ex/oezz[e‘{ and (3 a;'?ee'h-,ea—.é w:’#z

£4€ oz‘éer/ ?CC£4/EZ€>0( a/oz‘c'-nu‘z.q £ion %ftzzso/-q:r/;’?/gfn—; ’}‘7)_:

This wnaweytenl exam/,v/e Concérns @ Specig/ case:

A/3 = 3/0 4 andd ome wust Pv’o/)er[} thler/owe-é aretan {.,.no)_ }
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; ‘Laplacia'n ec _e_zz-/,u'nclioh.r Step .L_U, -’I-""'Fo”“’""g o»rzléo-
a‘ho( M Curg l rheflrvork.ff.-.
&

NMNorom, a 1[2‘7—62110/ 5/9765475"7;_7—/49

_elpzlé"m:'.[ 3D Aa:[: vectors. 7he /a!f‘ .rzle/o conicery s

Zl e Z"_.a/f/’_‘;:';_ 075’ z’ée /Joc’hzl.r IZ,, ':4 a‘ho/h'.__?_ (/Drov[.:/ea(
afd Zle z(o/, 078 fa;e 7710701.,,, ///6/2023// WAL.CA are
/azacec/ 0/9212%4117 £n 2146 92 5’3“10/ame, ZZO/su{h zl.r

Z‘,,?Z a'ha/ 313 Eh 3\2 e,ezéj“f/pace. 77e/;m'z. Zs %‘//

;2 qwo( #3 aré Co'h.rzl-rucz‘eJ ch 6 Mmamner {AQZL Py suréys

OVT{'AO‘”O?%G[[Z7 of b eir asio c[az‘eo//oo-n‘zl?aha(

VeeZovr &m| 3D space, Sce paje 2 Ll W2/ 2023,
As OlefcrléeJ/ ome mus? comp ute Zbe yalues of
Lot en f ol aid /oroa/qcz‘: and a SCali»j factor . F?r.rzﬁ
Z2he neecded Lot /':ro,/ucz‘ Valaer gy € =
IZ,°£Z,_=('v;/z)-’/z)r’(ﬁ/z,"/z)r="/.z ;
By 1= (=Y BT e o H}TE R
Gielig = { Y [=W0Tef @ [ [J )7 = =12 .

Sihce Z(Zere z(é-ree valaes are e?ttall on € oézla"hs‘

ome Unigue Z-value / e J¢
2 =+ (//Z,- ", )//u’,HZZ‘I))""
# ((dyeiig)/(ityeity —t))"""
= + {(/Zz"lzg)/(a';'lz_m -‘U} i
=+ [ (-12)) (=3))"" =Viss

SQCo'ka(J =R M Com/ouile_r Z(l: e u'”[?“e VGZHE afféeJCQ/;hj_ﬁ<{¢,.;
sla =l Sl ) <001 & Te40"s e/ |

& (o)
i

We can new CQZCL«.[&.ée 2(/2!." Coo«ra/[wafe VQZ“G_{ o'ﬁzlée

hree desired orthonovrmal basis vecters., eso
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‘La/olac:a'r.» eigenfunctions We C‘O'mloufe Hr) %2 ard %s &5
a'no/ "19“"’4[ 'ke?’_lvorks.’..» r » r
fo”ow.r: #J:(S (- 3/2]',5(’/2)’, 2)

e L LIS BB
l 32 W PR = (%), % (~1:)%)"
Tatsfirspgce s =(-%, -%, G )7
& / / »

TAe C'Oor/;ha‘/e.r o—ﬁ
Zbss /;o;'h z‘//ooxi'fzoha[

VecZov ave relative

Zo Zhe system with

Zhe ordhorovmal fasis

Vectors @,, @; and @
(in dhis ovdee)) see left figure.

74 erefore , Zhe vepresentation °"€_le relative 2o He

‘;Zoéaz ("wov/a(") coor i ate .r/.rzleo., 2 j:‘l/e‘v a.s

f =", - el e 2% (5, %, 078, (5, 25, )
"‘V}/3(E/3,Y3/_.3 Vj}.e)r
= ('/2“"/(*'/3, -7+ Y +'/3) O -3 +'/a)T= {1,0)0)7-:[6, :
T/uc.r} Zhe methsd har Corvecz{l/ Lefyoa/ucep/ Zle vector ’bl "

92 93 —/D[aa,e

7-46 ozzée’y rYesu Z-Zén or/‘o'»ormal éq.s"r vectors ere s

(Y93 (V9e), % (- 2), V32 ) T= (Vara | =Vepe Viss ) 7

pls
( Ol '1 0) = z-L )

(%73.0/@3',1 5507 = ( o, V273’ V‘?;.;/T

s €3 +‘§/3@4 =(0-'/3*'/3’0-'/3+'/3'0,,_2/3,_:,3)”

= O@z./.
=
={l0,[0, 11 )7 |=lk, |

T/ZZS dez‘::[]eaé n U Prlea.[ exaw/p/e o[t’haon;z‘yqzie; Zha
SfePS I~V ge%e'rq{‘e the expected result exactly.




