Bernd Hamann - - 1/25/)2024
Szl'r-a‘z"o van

» OB]ECT AND MATERIAL FIGENFUNCTIONS = Cont'cL.

.La lacﬁa e¢ e'nfu c*cd»n.s ,'}'2 fl:e 02} we we use bq —
i e i 7

FWo-r' S

{e'r'h“ah: Z(o fre—w—r:.‘-/e z‘ée

7E¢1'}1c7.z¢.o‘h Yo be OP{[%Z'zecZ/ [.e,] 2‘-’;, ()K,_‘,/Q\)l;) H

Lh._?ua‘ée'r'h[o‘n ’ho‘L‘azLZon’Wc‘ 're/:‘re..rehzl‘ a./’so{hf))(‘:

Qs X = 10 "'cX ‘*‘JX +kx3 anol a/,uu'hz‘l_- ‘ZST
y O+Ly, /72 +k73 j W/IP're X -lx,,xz,&;,
a1 o . = (/v, sy Y2', Y5 }' i=1..m, We write #4e

?““IZG‘Y'V:LO% a{e-,Po'n"h;, a rotatisn in e C‘o‘»;/>acz[
motation geg = (c+{i,d)s)=(c% +(d,dl}s3)=
= (c~ + (: x+j0/y+/\’0/z) 5-;_‘-‘) 5 where o s Zhe
unknown rotation angle and dl=(dy,dy, dz )" Zhe

Ushlcmow s L rd abelrs Llina 2iloh (VedZam . ﬁyzdperl we

must bte 9, 1 =‘(C"(z£, c//>5) Zo solve the Proé/e'm.

Sitnce Z::, <3‘\'L‘/7\)\/c’> =Z;:, <?\75/ ))(;) , We use
%) e ’Ye?re.fe».zlazzc'o‘h 2;:’, <7Q\7;, )K;> o wWhich offers
Sowme advantages "= (o £he -ﬁo//owtwj The image of V.
is called \: = Ry =R (y,,yz 73)7‘ whizh hod He
iaqll'fr'n:.oh vefve_re»{aé fom y =0 +4y Jyz +/(73 =

= 90 Lyl J72 4"/(73 ) c,—, Mia u..fc‘hj flze.re Cohveu{uon;
We oblaisw £Le 7f l(aw«.'»zJ Szlfruo/ara/ ch?veryoJuch.

A 15 Ay AT X‘- 5 |7 5135 P kel A Al .
<(’?V[, X > =<\y(:l ))(,_-> s EY: /;2/73‘1 ["::]-YI X, +72¥2L+y3 x_;‘
/\“ A‘- T O ‘ LA 2 . »

A B




Qer‘ho{#awahu -2 - '/3//2029
Stratovan

WOBJECT AND MATERIAL EIGENFUNCTIONS = Cont'dl.

‘La))[ac{a-n eZ;e'n{funcz‘:on: /% orvder #o .s[-m/,lif7 £ e

" val metworks:,..

amel mew i : fhoz‘a'f"o» -Fov z‘Ar tn«a/(nowh
astid Miw ech[ov. Vectov d/: (0/)(; 0/7) a/Z)T} //a////‘-'-‘ll
Ehricl Weeddy o balledd Ul=(u,V/ W)T) Nall=1
f/,g Jué&e ue.,,zl o/evl.‘\/q{; Oiyq e We Camm how Wr..’zle

l (p\y )X,_} i™n z‘4e e?uLVa/c.,{ _?ua}em-u.oy, 're/ﬂ'e.re»zzlaﬂok

i @\ya _g'ro{- Ye ?’ro{-

= (c“'}-s— (¢u+jv+1<w))'{0+£7,‘:+j7j +l<y;) 1

Mt =2 liurjvrhw))

-

4 A A - A 7 A
- L el il 5 i
\ (75 Ao Sl 2D B o
z’cSzu,JS;: v, ST Ww - C'. 45':.0 }szv ksz\v:']=
3‘72.
kyst
d L d .
= [62, csfu,J_;%v,/c.rg‘-wj'
[ g o 0 o
s & o2 {: ® o " ° ‘:
Eples |+ piety —ifyissv  —iky, ST w "

jyzfcgtz 'jc"ﬁ-s%u ‘jzyz‘:S%Lv “jlcyiséw
| kyses '/\'Zy;'.fiu -kjy;:“iv —kfyysiw

"[.04'4,7, s‘cau+g, yisSesy + k* 73:,_c,_w
0= y,'.s & LT J,fg‘szi‘ v |~k yg. S°F wu,
Oijyf£gar = g8y fs' v?
O=ithylsSuw -j‘kyjszﬁvw B k’y_;.s ;‘5 wtl ] =

=[O-—-y,’:5§c§‘-u e yzs,_c v -yfsfcz Wi,
O+iyisegu? +iylis*dvu "“:73;32? Wik,
0"'jyfs£;°—‘uv +jyj s‘Ev® t4 y;s
O +ky,‘152§5uw +hkyfsidyw +l<y;.sz°£ w? ] =

M




Bernod Hamannsn -13 - 2/1)2024
-S'a.l‘ra{'ova'n

] oz]zcr AND MATERIAL FIGCENFUNCTIONS = Cond'd

Laflaﬂa'n &;eafaacr‘,,on; i liar il
a‘h: Mmeural Mefwo-rk.f tamy — yo‘ +(_ yl jy)' - k73 =

-'-.S,_c (y, u+7;v+73 vv)

¢ (.S‘Z'f ( y, 7 *72. Vi +y3"wz.))
+,J: (5?'-;'_—‘ ( 7,£uv +72‘:v?'+73“'w v)}
S AT T TR E S ),

I b A/PXZLI omn €& Cawn co‘h«/>u¥e zllze {'nher/p‘roo(uc{ <7\)\7¢'/ 9((_.) s

L1 3 ;
(Rys, 3o} =l-steflyiaryiveging, T
® e e Zo_“ Figriis Lo ) =
7,44 72 vutys wu X,‘
22 (y, v“/;v ""73 WV) )rz':
%‘(y,aw yivw tyiw®) 1| wf |
I 4 )
{ S%C:e‘,_—:z.sd )S;::Sz.s‘-;—:-i--:,_"ca /
s e T /
=-—-‘-5‘¢(X¢;‘yl‘u +x‘§72‘v +X0‘73‘w)
timtea) ((xfviu® +xiyive + xiyf wa

= :
+><27, v+><2yzv +x73wv

*xsyﬂ‘w +X37; viw| # xflyf by )

These émmer ?volucf: (i=l]. m) Heline tbe |rode—

V,,'o/ua[ .S'a%'f»,a-na(.r G’P z.éée f'«'hczé(oh fc ée g X ¢ —
I mized, c‘qlleo(';[):f(ollq,v,w)=Z;;,<7\)\yé})¥‘->,
®

.NOZ(E. A 'hect-’_r.favy Co'ha(i{c'ou Fov fée -f)ahczlc'o’v -ﬁzlo
AP fmax['mal (Zocq?lj) c .S fzﬁ 7’6?%[7’8%0:—1{ 2‘-‘441[ c:zz_r

?ar-fc'al o/evivaz“'ve_r Musd ée Zero at a Mo X ~
3 2

""“""/‘ Cry52 72 ﬁe‘ O, 5.f=f.=0 ,5716”14/:0‘?"'%

9w YEW = 0, ;uvz%e-r onrne ’m«rr /(eep am 9"14"1&(7—‘48

anwezl'rccal ?neanm:y ef Zhe varialless Tite values

of ot andd u defime ofi‘o.‘maé awjle and axis direction.




B @il ol 1FH ol alner — 1Yy - 2/2]) 2024
S'é‘l"ﬂfOVd%

-OﬂJECT AND MATERIAL ZICENFUNCT [ONS = Cond'd,

neural metworks:.

I 'La,;/oc:a'n Oljenfuuct‘oo-n.r ?«r:f Since é/ve unct veu!ov
a‘u

ul '(“/ v, w }Tl l/u///-l/ defines the
o/c"reczteou o—;‘) zéée o/ozlc'%ql axdis o-ﬁ "rozLa?-lc'Ohj éoz%
uy and —~w Gve af‘zlc"%q/ axd.s o/c"'reczlc‘ov; veectovs

(Q—F-Fe cz‘Z’h? 011[7 z‘ée o> entation o—fz.‘ée QXZS),

Seco’ho[) as &« Cth@?uE‘nce o—Pf)e-n:oJ:c:-;!7/ an
c"h-f?c"hc'zle ’h(A%ét‘Y O‘F ’Yozéa{'éo-». G%?(€J %u.rzz éc
l(e/pz‘ £ %['na/.‘ /F 066‘[0/2‘17'] .5 a%__clec"mq/ Tro-

z‘a%[ou a’n? /e, themn ol-Z’lr/ d-‘f??}at-{??‘/... aw/a{+2%;

L +4T, bW, aee will alse ée_o/o-/f'mal. TA:m{/ Since

am optimal axis divection Vectdor Ut must satisdy
Nwil=1 ; Zhe maximization fYoé[f‘}n Mmu st con-
Sidev #he comstveaind 2hat i is Qfo.r[z(r_'o%a[
Vectov of a fo“hz.‘ 01 Zhbe unit sf/.ere.Tlm_r/ohe
Can use Zhe metbod of LAGRANGE MULT I~
LT AR Feot, v, w).

Wien C’o'm/OM'zzc'hg zllzifarz‘zaz derivadives o-Ff(oj 4w,
welcha usel Ao dule bt bolds for Zbe /:’ffoerenz’zﬂ‘fou
of a jeneral muldiviviete Lunction F“ﬁ(x oy Xom) =
= Bl T b0y a ) ¢ B (S Fetm ) S Fen ).
We apply 2hisc vule -é,, COW/DHZL€ Lhe four /pavzl‘a/ ode-
vivatives of F{oﬁlu,\/,w)-—z‘_.,‘ﬁ(ol/u,v/w) Zt:,(??y‘,)&).
l% £je -Fo//owéoqj, we provide Fhe uee/ealfq.«z‘zaé
levivatives Z £r =35 (p\y;,x),g% £= 2 Ry: %),

‘a% : av(??\y“)\(>aha(9w = (?y”x)




3@1"%0[ H-amasrin -1 5 - 2/2]2024

Stvatovan

l03J§'CT AND MATERIAL FIGENFUNCTIONS — Cont’'d.

meurql networks:...

.LQ;:lZaciaoz el-'j e‘hfunc*:o)l.f gg—-a <?\y‘-l *[) ="i“('d_ {X:ylcu +X§7£ v +x§73‘-w)
an o - G A%
""3'::4 ( b ,v,‘ uz+x,‘ v Vatx'yswe
® : <:iite ST 2.z
("' 7[::) + Xy, uy *xz‘yz yz*‘-xz y3wv
+X3‘7;’uw +x;72‘: wa-x;y;wlj.
3 i + e
<7?\y‘-, w;) = ~+sa (xéy})

+('i'-éc°‘)( 2)(,‘7,‘ w |+ X,‘:y; v ¥ xl‘73‘ w

(=7@V‘-) + it gt 0 +
+ xfyiw + o0 pllol ] )
e i)
+(t-%ed)( © 7 IR A
(=fv) i du | [+ Dodeivl | e
* D # el ¥ 0] ).
-§;V<‘/2\y£,»<;> = -5 Sk (>fo‘.y3‘.)
+(é—-',;c¢)( o, + o + iyl u
(:;hf) £ D + |0 +xlviy
)

+X,£7;u + x;y&;v +2><3‘-73"w).
We will call the Z'y’ of Zbese fouv 7mr7_lzq2 odevivadiver
-Foé ] ‘Ff‘; ] _sz. 677:&/7?1,; x We w'n'z‘e -f,:} f‘th,/f; more Co%fo(_z‘li bos
fo = =+ s (xcfy,‘)

" +(2"“;;‘caz)(2 x,"y,‘.u +(x,"7j+ x;'y,z)v +(x,£7f +x}' y,") w) )

< {

fv = "'ZSol("Q’Yz")

“"(}!_"'z"'""‘)(("l[Yzi""‘zzy:‘)"(+2>‘z;7z:v +(x2‘.73‘. +X3£‘/"[) W) g

g =it et (R fyi)

(-3 ca)((xfys +x5yi) b [} yiexiyf]v +2 Siw) -




