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.LQPIQC¢Q'» el e'nFuwczlcon.:. We chd nbow davive £ e
oA meural networks:.
'F‘"’%"}“ c/E-[-D"ht'"j, ut, and wi, 3
Cos B, = Ul = | V-) (x. y,) = X, X +y,V_'
Cos By = W%\, ( x)r (X’:.,yz) = sz-“’Yz |
= comdition: cos B, = ca.r,@._z_
=>x.x+4/,V‘ = =i WEry, %
= e/ =y, I b (=, =y ]IV
(y,=x,)x = (y, +x, 1V [¥g.]

\V,olvzq-':O =:> (71">‘,]2>‘2=('/,+"2.}a (I"XZ)

=> ((y,'/'xz)z"‘ /72->c,]z) x? = (y,+xz)z
o R e Wi (y,+xz)2/(/y+x,_lz+(yz-x )2)

=T K —+/.\//y,+x,;/((,»fxz;f-f-/y,x:J

5 u' = ®0o o ) u’z"’-.-

|

®Example (see botiom- /e-f{--FJuve o page 14 (101912023)):
292y, g (R ) = (o )",
y > X =T [('/ﬁo 1% (( Yo +(n—ﬁ/z)2))_-]
BEL 21 L vs) (st 74-v3)1"
u;, Zﬁ.‘;) =4-[ s/ (2-v3) ] "%
=#/-[ (2+vEli4]"?
1 y , =Y. 2 2ev3 = - [z (734))/4
=Y-VZ [VE+1)[4 =t/ 966
= y = )i=x?’ = = VE(VE-1) 4= =259
TS ey = (L AL 2591 w,= (= 1574-756)
Phses’ G Tdent)

of W, and v,

(5
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® Note. The numerscal example

acian €L ewf’uucz‘iahS

'é_a/pl
tmenr [ocpworke ., P’rovzdea/ on Zhbe previous page
shows 2bat z‘ée/oro/oo.rea{
"S&mf/ey and a/[vec{”a?f*oac/:
Can inddeedd be used Zo
determine optimal values
For ury anol iy . U Lordina -
z.‘e/y, £/rea!je6~rqtc ol efe -

%iz"[o*y, O'F !-ée X—va/ue

Q)e U', ’Ye_?u[ve..r one Lo select

' (?e?ZOa/Zcfz‘/_.‘ z‘anﬂ‘-‘z‘an’ﬁ*’iﬂ){é e X = +v—1 and %ot Lhe X='W
@
Q[{EYmG‘fZVe. /1!‘ ls fo.f.rc’éle Zgo i{ie Z4 e £an -,fahcfc'oh

Zo recolve £hce ao».éi;uiz‘#. The fo/o—(efé -ﬁ[;m—e
(uysdrates £be ?eo%e{rfcaz Conf::ju'\"i?lloh needed
Foil Ghadbe, o/oz"c'ofh 4o calculate ff = L7 Com pu=
:.Lc"n} Zb e_i”j_z__e /3_. The devivation For Zhe x-value
Encluded the eguation Efg.j,-_(yz—x,)x =(y‘+><2)l/"_
37 recalling Zhat v—_ = V—I—-—x—z_':y (7—Vq2ue c-ﬁm,)’
we cam derive £he value for B as Lollows:
(yz-xl) X = {7:*"‘2-)7 => X/}’ i (71+>‘2)/(Zz"‘l)
l => 2.‘-491/8 = szh/B/Co:/B = {ya-x, )/ (y, +x,) =Y/x
- = /8 = arcZax ((yz'xz)/ (7/7‘"’2))

TAI«:/ -Foy Zhe .r/; ecific Mumerical @xa’m’o/e Conse —
dered/ O”n e o.b'llqi}hf /32 chz_La'h ({/"ﬁ/z)/('lz 1"0}} =QTC¥41’(2’V3-)

=Wz, = /159, This value is Zhe unigue, correcd resuld.
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..l_i! Zaciamq e: eﬁfua—vc'ztion: AIL élﬂ’-" Po[‘n Zl, we a/c'.rcu.f;e
anol meural webworks:. .. '
£Ae -2$ Case 7[)79'». *;’e Fe'\’—'
.s/peclz‘:ve 01"? Zl/re jeo'me(? 07(J Conc ..S'ecz([on_s'
amn ol gua dviae { Pofarphdas Gooedric Con-

ie/oz‘.: )Eor @eou’ez[;—[c Des: ?1” / Walfja"b; \Z)OC’AM

—

aned Havdmut ?‘rauz‘zscé/ AK Peders I??‘/}. We

/

consyder z‘é_e 7ewem/

2D case shown in Z bhe
left figure. 7he
o«r;?(:'n is Lhe fw"?f'@;

ano it bas unigue coor=-
? dinates a):/OIO)’: The
t"?n'zzz'a/ 'T’Ef?'rfnce Coor -
oli‘na{e-:s‘;:fe'm Si s

ol < a{ é £é ZLWo é&-“f,{
S1:{u, 47 ffeed e

—= VGC'[OYJ /‘, = (110)7;»9//42=/0, ”T,

WP av e 7[!/6')1 Zwo U'h[‘l(, "Noh —

= ?e'rp e a/c’calqr
lene pair (e -

?e‘he'}'a'z‘e Conic Jecf:.'ou)

- Ov{lzbyo’naz vectors IV,:()(,)%)T

amd |V2=(xz,yz)7_.- These Zwo
Vecdorse Zogether with their
’hejaiea/ Versiens =\V, and —IV; c[ewae a 2‘67—2_
Covariance matrix C I 2 C:’ (W, W, =W, -—RYZ) 2 (IV‘ IYZ-IV,-Wz):

=(X‘ ¥ =%, ..xz)_(x, Ko =2 _x2)7'= 2()(,‘-!-)(22} 2()’07‘4’)‘2‘[&)
Yy M2 =Y, cy2 Yo Yo =yi - Y2 2("""”’#2’ 2(7‘2*722)

The matdvix C has Zweo VeaZEI'j envalues /\1 0"6(/\2 (U,/>/A;/)

widh assoclated erpen dicular Normalized Cigen vectors
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’Laflacc'av. ec'}iz—zfawcfioh.r Tl)usl the rota tlov ’mcr-/w.’x "R
anol neural metworks:...
Zhat maps Zhe basis ly, .S
078 ‘ZI’IE D'YZZAO’}?OV%GZ J?lee’h Si_z‘_b fl)é’ éa.rc’.r
'] &, ) @2} that o/e-ﬁt'*»e.r Zhe ovdbovovmal s,:/eln §2
‘s givem A/ 72:(@, @z.), <.e. Zhe matvex R
£hbat has <9, afna/@& as s #Zwe columars. We
’Y‘G’-Fe'r zlo {49 Coo-yJZwa{@.r o-)[) ifwi’h'é 're/»/e.reh-/ea(

T.
/

Tela'LLc've zlo coovdinate :7-&‘8% Si Qs _(_l(iy)

——

Z2he same />04’71{' represented velative Zo coovoli-
mnale 4‘7!1.(6’% S$2 (5 writles, as (9,)92)7-, Sivce

7\) Cs G votadion amadvix witl voyamalized oritho-

- 2
g-on al Vectors as ifs columns, r/? =% o Thuv,

f/) 2 ')na/)/o[‘hi 07[) a /')04")77‘ j;’[/eay a5 a/uo['sz ?’9/4"
z‘;ve Zo 57!1/6'% 51)2.6’./ »(S:t:(xly)rl {O L'YIJ
E_c'zu[ Va/?*hzz ’re/ave.: ehzld-zzc'orz 're/a-f[l/e 2/0 ;7:7éem 52-

- T

i Xegs = (g;) = tgif::) . (;() R AR

(7_59 madvis R | Hals @,Ta'nc/ ez'ras {ts 'row..r.)

14 (s mow fasrzé/e Zo 're/o're_resz o PERPENDI CULAR

LINE PAIR (,mm-wj Lhrvough Zhe ovigin ©)with re-

-_;/;ech Zs ;7;-{em S2 with s - ard C,-axes,

Furidh er, We can alse represent fhe unit circle

relative 20 82 . The 'resu/{;uj aZJeé'r.u'c defimitions are:
(l:) @12 -@22 = O (["hef“"’)j' (6'2') 912* 922=l(circlej.

* e o
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= 03]1‘67" AND MATERIAL FIGENFUNCTIONS = Con'd.

.Leflaaa'n e;e'nﬁmcz‘(,o'ns These o/e-,eg "l ‘l[z ons for ay

d neural “networks:

L'mP/zc;//; 0/87‘941189/ or%/?o-—
Jo‘haz dime /oaz’v awnd Zhe c"»,/oZ[c:-//;, a/e-f;'neo(

UnTt civele cam ble v ded Zbo calidwlate can-—
oz date />oe'a1¥_r /Vec{oy.r fov Zhe meeded {W g Mg -f
alr En L‘ey,reczlth z‘&e. lives amd the c:-rc/E’

iFeeea e tine
"‘@ "'O => @ Ic'h.rertlnﬂlo (i)
>{[Z) G, +ez = e, -:‘-9, =29'a='=>9‘ =>

™~
e
S

= e =0/ ) e, = Y Vz/2 .

T/)e:e -Fouy valyes o/e-F['ne £he Fouv}bot‘hf's/veczlovj
(Va/2,VZiz)T (~Vil2,VZ/2)7, (~VZl2,~VE12) Tand (Vi2-Y312)
7%9 Co»,//ex 76,_';“7@ On /pq;e 23 (/0//5-/2023} r-re.'ferf

Zo Zlere four Poz-n-é_r/vecéor.r as Uy, w, ,~a, and —uiy .
THE ORTHoGONAL PAIRS fwy, wyd,lu,~u, T,
I~w,,~w,} AND {=w,,w,§ DEF/INE THE PosSIBLE
22=22P =4 CANII>ATE PAIRS FROM WHICH ONE
CAN SELECT fw, w.§ , FoOR EXAMPLE, 7o 0BTAN
THE DESIRED OPTIMAL ORTHONORMAL BASIS

— WHI cl |} S THE BEST APPROXIMATION 70 THE
NON- oRTHOCONAL CIVEN PAIR W, , w5 .

T/zc.f eZij.f .faluftoza af/oraacé,éd.reo/ on Zhe use
O-F ?CA Z‘é@ o(efﬂau Zion o-ﬁ (4%«)0/;::‘-//} 0/97‘047194[)

Conic .seczlusu.r {lz'he.rj C‘e'rc/e) afna/ ZL/IC’ a/jeéraz c

indersection of comic Sectionsycan be generalized

Zo Z4e D=cimensional case, -




