.3er'na[ #amahh
Ji'ra'fovan

“21L 12/29 /2021

= O.Z’JECT AND MATERIAL FIEENFUNCTIONS — (o5t L.

'éaf[ac[a'» e’:.}:.fuhct"c'Oh::". The ’Ye;uli[hj Zhvee solutions o-ﬁ

.§90Mt1ln'ral meqn[h}
| £h2

.
w=(ts)

3/y /

® solution A:

&’)z('lo/o,

D progect lh antolh:
= 3/ ),
Dlvesdidusl Ci
i = b= e th, < ()
D express rvia lb, by
r=010b,+Y4 by

2o, = (3/4, 0, '/9)

3
)
,1 ] ")1
37
b= (0n)
i —>
i Vg Tya 1 ik,
e i

® Solution2 ®

&1": (01 ,l O)

Coo

'éL)Z: /“heqy 523{:1” fo'ﬁj’j"’,{% are

Y S e B R

{:) Ca{c‘uZa{e zll;c fl'lvec 502.‘[(01«5 e

Wy
-1y

pegl = ooy * HIE;

ai =

) jz'lzls

olo i o (-w sy 3/4)
o J¥ [ 2z \ s |=Yy|=
ol (o

OO0 =~

l1o]e =Yy | Ya |34
= oo i+ (o) o o
oo} Vi | My | -3y

l/"
!
-4

[

3/4 374
0 o i
L4 Yu

THREE SoLuTi0o/NE TeSuZ'l_ Schce T//REE

A
Tuprle S O'{IJ"J.::'IZI‘?I WERE SPEciFIFD,

u.s:"aj Vecigr motation fav L:.r-}o(?rahv-\'j

Zbe resulds THREE WAYS 70 EXPAND lh:

avr €

3 '

2}:\ d} ”‘J’
= 3 2

L i 2 i b )

3 3

Zé-_—_, c(.a_ “la,

wllerf Zl)g il)’ct c-°e7£f¢'e[rh{ zzuia ler gve

Sy = (3/"v e, ") J w'=(°(:'d;'°‘;)’

| 2
o, = ( /4 s "-'/‘I) J Qﬂz=(°z|’-)°lz,°1;)'
3 3 3
wg = (3/‘/',0”"4) ) d?’:(d‘,olzldg) »
The chosesn solution ﬂ'rfaraach -,[uv e i der = ole tev =

%«")18:( !JJtlrh, ‘.deuz‘"ffef these z_l/,rec Po.r.u‘é.‘/:'t‘"cf
3
io expano( ‘h via {“’lj }j:, as f/te ”‘e;f ’o:::‘:‘:‘f:’c!.”




391—1—,‘{ quann

Stoadovar

22 - 12/29/2021

[ oz; ECT AND MATERIAL FICENFUNCTIONS = Cont' .

‘_{_aflnc;an ei;g_nf'mdl"o"-‘-'... /z‘ (s z'»»/wrz‘ath Zo cousidr, f‘le_jfome—

* Goometvical megnz»’}_

® sdlution 2 ..
D project lh outo lhyi
> 1 b,
D restdual ¢s
Py | B0 )
Dexpress i via lh, lhy:
r="Yalh, -'ly lh3

=> Q{‘L-:('/lr, l,-'/‘r)

s
h,
3/4
'/‘* / “’0"' I[q.)
s I,
o P
o~ T

» SoZuflou 3:
&3 = { 0, 0, /}

D project honto lhy:
> 14 1),
Sresiduql is
r= =iy = (3}
2> expressir vie b, B, ¢

r=3%4,+0lh,
> &gz (3/4,0,4)

'é‘)’{:c&l %cdh"u}.bf Z‘A{J SPrgl'-fc't h’f{éob(

foy Cq/cu/qzlc'hj Jo/«‘fl.‘an: or am Undevy—

z/c'fer‘».:heo( [:‘n..ce,y e Ma?‘/oa—- g sz‘en—;_
7 s

T‘)t pPreviows Poge awd z‘/—'".r/oaJc Iany;,/t
:'[?u.rz'-rqt‘a‘ot—..r 21442‘ Ex/o/ait; {Ac.;eougz'/r.'cqé
T e T e S

Adercvaticon of solutions {/c'f{):

» 7The g:’vcn Vfczloy_/ﬁ- (('h L‘Lc/olque)

must he ex/omu/rc/ via Veetors /4, ”z,”’j’o

- A ”6{8!;7:»/ Solution &j‘fu}alc”"wc"ﬂl

&= (1,00, 3,2 (910) and &= (0,0,1) =

£0VC(.: amn <'h:£¢'a(ffr/9cu docd lieiv
P.,oject‘io», of h onto yector /é;f.

4 TAC Vtzzlov 'r'c.mlllih] f‘ro», ilu‘.r/oro—

j’ecf[oh onto Iltj' ¢8| o Vertor /ép 7
'/ W

£ 'YCJ'l:oluql Veetor I camn mow be
S

def[we;{ as IIF= /A"‘”!P 5

=B 7-/28 ‘)’Cf“a(unl Vece Zlov 1r- (._f q—gpye_

sented ; u”:‘?uelij vila a bihearl Combi -

Ma tLoln oF 2be other Fwo Vn.z.‘or_fl ¢'.c.,

Ve ”151 aud ”’jz, 1"}“'?-’-6{’,2'33:-
"b‘lrov cach fa,;[e CAW!‘ Oue ’oéz/n;h_r P
y
'be.rf solutcon iufle oﬂz Zha? o/e-f.‘»c_r
aw exaet ’Yeﬁ‘rtfu. t6#lon Df /é Via

" l[‘ntal’ Co‘mL"""‘tL“””— a]ﬁ _;{amfle Vecz'ar.r I{f--"

LR N




-.26’7’170( #a‘ma—n—n -23~ 12.]30 /2021

Sz‘rq-iova'n

= 03]?567‘ AND MATERIAL FIGENFUNCTIONS — Coni' L.

';Z_a/;/ac[a;, e"?gfunczl{omf: papig Ge‘h ey 4219,1 One Ca‘h-voZL a/e'/rr%:—ng @

s re= o i’crm;ug riore (. e. riov Zol 4 cdelal swcitdenl
cace z@%k)-zeomc{'f}i /o 4 / P 4l

sysfem: (|) 5 use, Whetdhbe, o loua Raviel clasicfdcatoon
[h =, lh, '3 problem will lead fo Zhe over—dsiermined

o o OB R FEL gin Lihdd oll (Rak)
. or Zbe undey—dedevmined casc [ B<k),

[y

The cZa.rJ:'-/).,'Caz‘Jou 3”2 fav a ’hrwljfl/f‘?

data _rc’Jer-ZL de Hd make o ideselol Whodhe

s‘l‘j;::‘d I, Zhe Segment ée?oh;; Lol ot teriad wlaet

Ml;ﬂ’lz lh {”” which muldiple (it ielpe ) 2ot

=>ﬁ;:f:; efficient, disceete histogvams are kmown
Solution: (v:a "fn:»zbj 31515 T A S S ) o e O R

I
Sa%P}EJ). TAC C/G(J'J'c-f(:c‘ﬂt‘ézdh afﬁyoqcl:

W“IIL Aﬁ'h/le Z‘L;t {Av{c Ccrf €S mmm _2>l(l

;LD p
S;}:f’em-”' 3:1( and B< == Ie_?ua l[; we ZL.” 7%5 -fuho/a.-
=d, 4
+olz“n. "1- 'w’en‘fal onb?ch {'0 Solve Concerms z.zéc
""’13”'3 d;fer%t:”' a?ion oﬁ a l’%qicé": Qoe.r
= exact !
solidiin Zhe multi=scale coefliccent A:‘.rz‘o; ram

chavacterization of a ’hcw,?[l/fh _S'CJ")“,{“'/
ey oe———

g o— r——

bt/ £7
® N k=3 watch (Dr 54{;;1{3 au alliowa dle o/;'.rz‘emc(

Solvin _ihc ‘re.xul'/:n.? Zhreshold z‘o) Zhat of a material used
NORMAL ZRUATIONS Lov i b
Zbese Fhvee cases leads -foy irafht'hg ?
Lo Zhe z‘bn‘?‘?rr APPRo - S

XIMATIONS T e -FZ?urf (Zeff} Custrvades £Lad Hhe
yE=\N3/3 W,
K=Y (I + lhg ) anel best represendation [opproximatio, of b
b =V3/3 I+l +lhy)
(For k=1,2 2he solutions qew BEIC 48 Prepeandicalan prajectson o f
are pevpend:chl"'L_°y"' ”1 ou‘fo 7.[1;2 5:46 -space S}sanued 62 /h sz

2¢ Zions o;f,/; onte 1D/2D -"/’ace‘)

X R4



\BC’YﬁJ #47%6‘111’7 =24~ Il/B’/ZOZ/
$tratovan

"] OB;I ECT AND MATERIAL F]EENFUNCTI0NS = Coni’ A,

’qu[acian el iufunc‘fiou:: shot | Omiel don, | carh s alew (2h fvflv"‘“'";

e Over-determined i |
case f3>k)—3e0me£rJ:

combinatordal f’v.r.rf.'é; /L'z‘[c.f 2
F

,f ohw e Aﬂb/ ié)’e( /;hear/; Cnde-

fc‘u,{y.,f llA"J'/ogrqh. Vec{ov:” /4, /42

av /4_;, Con:.’a/rrc'nj frojeci’o’onf

onto i/wrzt I@ _(k.£~.spaec.r (Jc-f:hr-(

ég, /l:,) L? /62 qt—v//1>3’ an owte Zhree
2D Saé-sp aces (a/rfih ed é; [, and /42_1
RBest a,a/mnxz-ma{;ow oFf lh é} /4, avd /l:3 oL d é; /42 avd //:3)

Unl ovstood as P f;.g/l'el(lav
_f_;;gjec{;u, onto Zhe 2D sub- would .\_L,vc /Do.(.fo'é/c’. G"‘hefallg,} Wik in
—Space SPak»ey( é} /4' awd [h,,

All vectors ave veetors in 3D ”1 is a yector iv a Space ot ol timenistiia B
SIOqcc. i 5

14

Y - and 2 L tnr/J, zna/e,oe-u(mf vectory /17"@“'52‘
2
RB=0 ' = Lhemselves ZJ,“»? in Zhe Space ot

*-
g
"
B=| // l/\\— o o{:'n.en.riouﬁ-ahe Can Use all
o 3
B= 2 | 2. l/ \&‘/ Pa_r,r"j,le subsets of [/L"i[:‘ (S/;ahm“h}

3=3/l /3 / 3/ '/ SuL-J/:tr'ce: o7£ ol & ombnislhm| O’I 2 3)

7400
ZLO Co’m/ohzle ée.tf q/J/p'roxL')nazLZou.r o‘ﬁ

?a:ca/'.r {r«'a»z_/; sho w:»}
Zhe munber of;pou."é“l“{:ts /ll é zlée_rc .Shé’)’peccs. /ée mun be,
-zie/o;«o ‘ted a ’lzi.rz‘oqum« 2 43

Ver{OVi/_A_:' £ Q-f/Date of _6_7[;}90!1:;:/&'1!{:} z.s2 \ 21‘:0 (k)=2.8‘
Glfnen.ra'Oh B onte a Sub-

space 6f Limension K Sitdive a;,?g a s5mall number of Zhes,
When Zbe .S'hé-!,oace com be

S'/:ahhra/ P2 k ’lé:-f’h’;ram .f"‘-""é"‘[" '(".CS Can ée Co‘h.ﬁ'/rve;(I
Vectors [h7 yi=0,1, ---,3) s
Zhat are alses (/:’neav‘

<n o(t/o Cundti é, Yectovs
in a -f/oarr o«{’o/.’mm.n‘oujﬁ). /l); SCZC(,IZ?&( fo a/r-fc"v\' .Swé-x,oqcz_r o.ﬁ

ote| nued Limed 2hy drusmid v of vectorvs

on J Zoyv o[:n,,.,.r;ou_r’ e.j./ o».];, S«L’S/Mcci

o-f ol,_”hqen.rc‘t’ns " 2 or 3.




Be'r'na( -Ha‘mar'n -25- 12/31/202./
Sdviida o

[} OBJICT’ AND MATERIAL FICENFUNCTIONS — Cont’ L.

:_Z__af]act'ﬂu ec’jf:,fuue'/{ov.s: ...”o{e. ?quU Zhat 2(116 ‘hew,}c'rth

lll)[.rfo;‘ran\ Vtcilov /A”Sl;oul/ e[-ﬂprv_é_g_
Pcr;/ sim o Zs o nxe o-F ‘le;e .f?[ortﬂ(

sah.f,lc Ill’lf..f‘/ijﬂm Vee £°V.S./.éi,,- c"‘l}({-
Ca-fz»r;, & Z.‘htI} Moateh = or Would

Yeguive a Yc(q't‘t'l/cfg Zar;r b g 5

_(a‘h./plc Vcc."l.lm’.! /1;‘- ZLp avrive 41‘ Q Il;oo«(
,’h £l)€.geuryn[ Jeo‘hc' ‘/)c.("\l af/)fo)(&)nq-[[oh v o-ﬁ /h‘ -TAL(J’ /I'Mvt-"

Zvical case, 2he Linea, -

/2 ¢'»/ff'h¢(fn'£ vectors f_‘.'..h}_z{}'t Dl by D-'f dve kel o,f i
”:, and lh, ave Mot mev -

b St o e e b e Sub=spaces Zo preject l omto can be
Zhogonal 20 €ach othrev. sy gy e ey e e

The Veedov lh é35 also ay db'n.Q 7(0_, ""’“/‘ ‘.”j z‘l», A PN I
avbitvary vectov, Im ;

Zhis example Zhe besd Mwatch o'v o s=match, H'th"hi Zo uve a
P por- Aicalaw Pre ‘zetion

of /;4 ento Lhe 2-‘DJ:-.L- ’Tc?atltvc[], ZQVJC Mmumber of vectovs /11,, Ze
Space defined 42 /b,

and lhy iw 3D space is 0btain amn aectPZLQAZ( best 4/;/;rox£7ua¥s‘oa
?ivf;, é) Z2be movimal
Eyua([oh: \Nou’l{ E%o(itafc G /a’/te/) ”""I“%Q{CA'

<”n,”’)) (”’9”2) d. (u,)“‘., Q‘hﬂ{ }Z;J}’lf"d[’hv(h.ﬁ'owdé 5ML‘SPktrI 0(0

(ﬂ,z;[l,,) (Ilz) Il.z) dz h}l‘vz) : ’517 ry-(-fch 'ho'f Mmeed io ée used /«w fyoJ'ectlc‘ol—,,
ey
/m Summary  ome Cou 2o tse Zhelbest appro=

The solut i |5 Zbe
best posiible approxir Ximation me 7“"‘(_‘& Zhe over=dederm ined
M ation D‘F/II n Fhe
f/nht .ffmaneo(L; thy aud
/42, e €.y

case L Zb e follow{w; Wag,:
=5 P-rojut"/é outo the [.D :ul,-.rpaces'of/i,i,_,;of//rk,
-’_?I"j“{ /4 onds ¢he Z‘D !"Z-.!Ibacgs-f a//;)m"r.f

QZ’ /1' *iodl /AZ

Vinlm;zes Lbe vess -

Adual Vectov /Ll with ")E _s‘aanZc Vcnéov,\‘) Z.e.’ /L, aw{/;z;,,.; /ék_,ﬁ'”/”'/(,
Ir- =H" —(Jl /lfy+°(zn’z), "_&o 'e:;‘/l, ohfb £hbe 3D,fué“r/ba“)‘ 572 all ér&',b[t_r o#
in fl:r /ea Jf—.r;u.,.—e_( Sﬂm'oA Vchor.f' Z.é’,/ IL,,/‘znu.//Lj’-,”‘- th_z //nk_‘ a.,,(”-/‘. sie

Sense.

Eth{uallj,’ a JEC-:::'b» aLoutl ll‘»:allckor wpll ”wuslét %aofe-

eve




