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= ozgfcr AND MATERIAL ZIGENFUNCTIONS — Cont'd.

‘La/r.)lacéau ec gl,-ﬁwci’ions ln Su'm'marzl oOme sees z.‘Aa{' G ’;Ooi'n-é
anod meurall Setivorks:. ..

miatrix. X defines the half-
~space comditions for Zhe umkmown vector \w cox -
Zaining £he pavameders of all limear equations L,
The ,remz,t;,,?_;]_izt_% ZeloflZhk Bl Xoiw €0
T/ze-geo'mez‘-n‘caz %eah‘:fn?‘of 2his sgstem of 12
imegualities fov 2he determination of Zhree lines
Zs .Sz"raejkz‘fovwars/-' Givesr Zhe ‘f/:ozhf.r Xy i the

f/a'ne ('noz‘ ée['n} Co)['heev}l -Fé'no/ leée ée:é.’)

L,, L, ancl Ly such Zhat Zje points Xy ave all ix
Zhe megative half-spaces clefineel é} Zhe 2ines.
OFf course am infinide number of limes exist 2hat
Sazlo'.rf} £his comelition . Thus, if is necescary Zo
define a (co_rzl)_jfm,cézmq Zo be opii-
mezed = wheve #£he -fwnc{:ou‘: ve lue

018/08410[: o % fﬁe céoSe'h z‘/rree_ Z[her/

cla e-, Z—Ae CAOJE‘I—, Nin e /Oar-a'hqe{er Va-
Bear lues c/e-,fi)w‘-n} Zhe Lliee L'w/olc'cézl
'f‘n'mzj/e.e {ine eguatiomns Le. The Zef%ﬁyare
Cdustrates Lhcs Sfecﬁf«.’c case ? Three

fo:rc'éc'lt.zlc'e: are chown, 760\, 7[)oa,r

/ooi‘hzlr wl,eve Zhe! Jises cdefire

2_(48 ec/je: 075 @ Zz'r[a’h} Ze Zéazl

contains {48_/»:[%1&; £ lts indevior—

the imntevsectdion of Zhe lonpec’ thGJ‘L'Vc
hql‘{"SPaCES.
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= OEJE'CT AND MATERIAL FIGENFUNCTIONS = Cont'dl.

’_é_q;:lacr-'ah eijeufu'ncfion_r Th e_fc’?mre shown here (/eff‘ zlolo)

anol meural networks:...

'meveZ} ’s cnelucle od o _sa/:u/)orzl
one's imiuidion that £his pardicular
sed of limes L; ‘comatructed for the
four bold f;;'é: o 7L a_I_/_c_ri_;ooc/
3 Lg(‘)fol se? hé} Con_f(:a/erebj Zhe tlustrated
Li(-)S0  fact tha? aleo all other poinds ' le
nscde Zhe z‘v—zcaw?[e detLined é/ Zhe Zhvee %ejaz/c’ve
/;al-,f—:/oace:. Thus ,2he 30“1 s Zo constdrvuct Zhe set
of Lines L: (mumber of lines amd parameder values
of lLines) such Lhat Zhe ovequZ_P_e:foymawce fene tiom
of Zhe classctficatlion .s;:z‘e’m is o/afz-mézea(. Tlhe

le-Fz‘ gure shows a cese
iEeamene et £
| Vi ////////// oy & wlu?’re {yVo 'reczzaw? 285
2+
Lw S, 1 tve le in?
! “'L,O’. ////4 ane ore -r;.afnj e [mZer-
7 Lot
+ B % - < s p
7 AN sect: Zbey ave Cou{ainea( 4
i 61129 5|3 * S da
1 7 s :
JZ/ L1+ /jL: tn 1146 /ar;e ’rec'fahJZe
L W onr. .. The shetch assumes Zhat
)
Lo +
i 8 Ze 'reJZouf called II'I'Z'
) In some cases, ma- T’ ot
Lq Zevial classes CANNGT anel 3" are #le vegions
be cleterimined 8 T R ]
'“”:?ueli'l QSfpcea z‘ea[ Wc'izA ’ma'zleT[a/

clasces /|, 2 qn/.g, respec-

z"z:/e{} . Zhe regions fid 2" ancl ‘3’ are undervstoocd as CON -
TINUA

of clesses l[,2 or 3 rmust veside. Comns: Jeq—zo,j/ Zthe po[hf

‘@), it is met Iaos.sié/e Zo cdetormine [ts sluea'{—a{c class.

J ‘re/re_fe‘nzl[w;, z‘ée Sface wéere all /)o.rf[é[e /:»oc'azz,’:{ *
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- 03;(,31-“(7' AND MATERIAL FIGENFUNCTIONS - Cond'.

® LQFZQCLQM eLje‘h‘/’uthL‘b’hS We can wWSe ébe "nofa'[‘(:o'n -P-ram P, 10

- anedd meuval néfworks:,.

(2/122)2023) #6 establish Lhe eight

_/’Dos.:c'é/é classification outcomes of a /oofwiL)\( in—

Sc'o/e 1.L/7e /a*rje 'Yeczlahj/e '0’ '—'usé‘nj /oyicaz 200/6‘4’1.
exXpressiens b fad b Fha 2heelc L,:,:,‘=I.., ”/ andd

Zbe assoccated Aal-ﬁ—s/oace:. The e[jl,z‘/aouzéi//zl:e:a-rer

Class O Lilelsly alglidyly Alglyls,
Class | \'L LoLzly Alslglalyg plgly,L,
Class 2 e A e ek TeL )L
Class 3 [ R [P  Y  IE
Class ) or class2 LiL,l, l‘,/s/.,.lglvlsmm
Class | or class 3 Litelsboynlslolylynlelyly
Class 2 or class 3 PRI SR E PO

Class /ov- cla:sZorczasss-‘ gt L;L,,A[_,/_‘L-,Ly,\ Lglinln
He-re the NoOT (9) o/:eva{ov Cdwotedden lacl il

Z:‘?/,zL cases arise as a Co'vt.fe;ue‘nce o-,f 2 (3} 23

A?azih) Zhe c")w/oarz‘q-ni'/aoio—:f cs Zhe fact that i{j ebra

(Aalf- s}oace e_)gua'gfoh.\’)] -? Come zlva-l_{—rej(_-ou: <22 :}wczce),
i?jj_g_ { Bholdas ex/o-re:.r[ou.r/ and data classification

are c"hzz[’m:zzze/} velade o =— a'na(’ o several Co»z‘exl"f/ =

q—re_e_;cu:yqle-,,;_/— 21 €ans for o/e-sznZwJ, amn o soZv[‘nj/ a
fw—oélem. Onelof [Lhe marn reaisons .,(’,,, pa—e.reuz‘-zuj Zbe
exomfZe ebove (."hVo[VL"PI? fauv classes (O, !, 2, 3) is Zhe

Fomndanpndal Zvudl that elasses m;;é% net be separa ble;
Zz‘ 'm:}}zé not be Posslee 4o alc{'erfmz'ne a 'mai'ew—ia,l’s class

uniguel}.
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] OBJECT AND MATERIAL FIGCENFUNCTIONS= Cond'cl.

* LQPZQCZQ'h ec euFuuczlioh.f

amn o( %eu’raz ';l—é‘é"‘fb'l'l(.f LA

o

We comsider anothex exam/;/e

fo c[e*no'n.f{raile z.l/:e ‘reZallZo‘w-

SJA.::/D between geo-n.ezlvgl al-

jeéra avnd Zogéc, cllusdrated
w the [e £ -E_g?ure. The Zweo
Z’l?zlénreczlc'hj, lives L_, aned Lo

o[e-(’zue -,[)om— Sué--rejl,'on: in the
P/a%ej callec I/213a'ho( &

( Lc: s Slwal‘f@heoq:l;, Un c\/er.rzlooa/ anel uvsed as 'Mozlallion
-For £le a:.roc:.'allec( on'euzzea/ i e and £4e Boolear /o;z'c

variable with ofs Lvatbh value 7€or afoc‘»zl X a.ru'juea(
as Lp:= (L (%)=20) = where [, (x) on Zbe right -
/,a-na[ cclellsls z‘/;e /:'hels /"hc’a‘)’/oo{]""b%c'al E’Vc“.)u—

sketched im Zhe -Fc'gwre above c[e-{?c"he '6=2"=‘+1

po:sé‘ih‘@le: Zo vepresent ‘reJZo'n:/J‘aé-s/oace: &

ated 7€o‘v ff;e aré:{ve\'; /DO[uzl %,} TAe iWc lé‘he.}‘ '

/ .
3

An ‘_g)_tpv—ession~3 Zs.ofééw.al when
et can be Co‘mupfeal most effo"cien‘éll,

[

R | B R B
¢ F 2v3 i
[JE [ 0 AF3 lv3 |LL,vII,
2 L 2e4 L L.vLL:
C i BE AT tv2vl3 | Lovi L,
4 L rz jo2ult L,_vl..z.z
lo2| L, fv3ul| LvLL,
3ul T 2030l | Covi,L2
Lol L, w2030 T
- ‘

Vee BOolea'h ex})re.r-rc'o'hs us[’nj L‘:'Va'rzetéze-f:

T he ff)a'zl::az Tegions (R)
are defimed LJ 2l e asso-

ciated Boolean expressiong
(_3;)_. Co’n:c’o/e'rl'n? Zhe

L ansfaiulele aP/:/;cqé/e Ze
Booslean a}Jeéwz, lisded

ex/oveu:aus@ could be re-

‘i;»Zaeeo( L}__ggkfv:z}eni’ enes,
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= OQJECT AND MATERIAL ZIGENFUNCTIONS — Canid'dl.

°La?2qc£an eigg-ﬁuuciiohs O/Voi'e. Co'n s[a(ey,:'h} {wo Qoo /eah

amn el Meu'ral_ %e'£Wo'rkr-'-..
variables b, an é.z J /6=Lfi

6. 7 iy = = f *.
M i o e e e 30019417 -/-auuc{[oh.r cen be de-
SElsiE |2 Mea | lplod i, Ji Y,
B (1% b e e 7 S i ‘e e possi ble ua -
¥ LlF7lFl - F |b, &b, / /D ‘ 7
sl 2]l £l rirlink, c[»—ulp lesr wetdh T ov F compo -
¥ w|lF|l 7| F|F]|b,»b,
I s|\F|7|F|T]| 2ba ment values. The lefd Zable
sl Fl |l |E ]| XOR
| F | 7|7 |7 | NAND shows Zbese 16 fm»cz‘[u«: anel
® g| 7| F|F|F| AND
| 7T | F| F | 7| XNOR 7?0V[o/e.r 7,‘7,%‘“. 21] used names
ol T EliT o E ba
|l 7T FlT |7 |b b, for Zlese -fuhc'tl[ah.S. T/)uJ/ s
2l rlis|lEglE b,
Flygshr b ely b,"'bz is also osscble 4o relate Hhe
nalim e OR 4] 2 T e
sl T | T T | T 16 'regio'n /:qé-:/mce /”0-"""5‘.'—
*
2. comnverse 'non-:»-rl.'caz‘:.'on l;‘z!c'e.r Sum marizeo i zlée fqéle

4 m at‘?n‘al hon-.’mpli ca{ioh,

I wmeaterial c"»:p[o.‘ cation -Ffro'm z‘/:e ;wevéous que and z‘/,e

13 converse zw/plica Zéomn

)6 Boolear functions. The |6
Boolear func-
Zions O, 15
listed in the
Zable are ilu-
strated (n e

left sketches,

' : R | 9: o3
T’ ¥ T’ F T”T' T' v T
&V,
” T ity F - i I 74 G

o: bul n:lw2ed 2: tub 13: o330 14: We20% 15 lu2u3ul

These sketches show ﬂ:eféloos_n'éle Wways Zo combine the -Fou'r
: ’regions "72‘ 3 and "l‘,

oo @




