(SRS N)]
B g 1

1t b L
HENFStE

LI S
[GRUNG]

— | | - [ Lee £-%3

/’/97/[/"6/&( retrontee ore o
[ I/eéféx/ caze of~ re cu et

yjfe)v\r Srnd woe FArerhelid

_J_ (_D Linol eolkere. snTercommection

X" J AoV P ,Qunrmefrfc.

74 ripined Hapfrell

OC, 7(,;. 7<A/

omodel Al ol Aave fe//éfeam@ﬂi'

com ectiaone,

L can Aprcrde e ofTcrele /7’6//4%/0( >m 0l Jn oliscrele

“Lime ae

// -~
7‘,(n+() = S (J% 4\@\ yJ.(VI) + b, ""Xg(“’)/ =\, , NV

goteye Sgn re sererds Ao F?FrverAold ovm/fmﬁn‘é/ -\, 1)
gr\of( b /h 5& ’\A}-

e asrame FRKalt XK 1/794(&\7% o olme Jued?vtf’nf/}\/é/ é/f@
Pre1mbre)— 7o fy;wf‘ Ay &éfna? »ymber

}
?(:['X(//)Cz_/"-/ 7(,</—]

IR ’Xc—: =+ | ) 7Ze. f/?\ﬁg o/L 1neUron ¢ )’7))’-6,{‘@/\2%* Vg Q¥ A“ZL

of Information , ane e MX L STaTe Uectwr represends
oo é/"na;fg covvel o N bitr of /%fdvn\g\q‘,“m' THe /“n/uf
pwovlks aS an /7’)7717&/ Cm'\a/f'/f(rh)‘ //‘/}Pi’afehfewf andd #Ren Taken awdy/.
THe imduced et Jnput (/oca(/@"e/o() 7, of Zeuren ¢ /s
p(e/;rwa( /é/’
N

= v x. b.
7= 5ol 4

J
Hener, 7neu>om ¢ f;oqop(fﬁef it State X accm@/ﬁ} %
A Aeforminiylic rule
Y
7‘[ i {—“ ' ng 7; Lo

?c- = N (71¢)

(@

i FEs, Ao notf-Aave Af/b/@n‘:gr

S



o e E-44
Discrete /‘/?,p//‘e/o( Mool oz o Conford— Adofressable /Vemdggj

Svppere. SR we have a binary ipd patfern ’/f)

amd we coand FEix f,%uf potfern G he Slable a4~ 77

A’Mf)wf‘ L, (e, e oard A f///Le»\ & be an auhasraciala-
anrd /)'w/o/ce_ A STzb/le mza?w/* pattern
f

y =
The o Sy cAranans (sreriad) ufﬁ(m[/"% procedure i covitimued
until  FFere ore no 740/%;» 6/149,@1‘ ‘o )/9«’0%‘ . TRat iy,
_57,“4)747:9? wf% K /p)foﬁ-e ’l/eCf(IY ’)(7,) Ao 9"-22/\&.3(/1/167[/7161
ywoucee & éfme /%dar?&mf 5/2,7‘“2 Jeclor ;z de{oJ—/f

Inddiviclusl elements satisfy AR conA T Ton fior 724 M

N
Voo (B k), Co

o7, Th & ')mo»?‘rfvﬁm%/
)/-_—»;;m(wy +L)

.ﬁ),{@r.e W e HFa J’)/h&yof/-\c «wewymmfk 0%7% hz?’bﬂn/é/
and b Ty A .&x/}yym/é/_ f»a//feo'{ bras Ve c]or,

74 fﬁli/f/(/ condition Hesorifoof Aere /5 <lre callocd
e alignmend corelifion, THe STale decf"d‘r/ Aot~
J’Jq‘f/ff;i P 7s called & sizlle siate W/#?(ec[fd/})]i
5/4/%_\ Sxte );Odo&— /% I}/f/?»\.

R

/{O/,ZZ,}/J etoavk  will K/A)é\/.f cmuerge b a sTxb/e
sate vtk o Vel rieval quersdiin 14 pesforned ghpcboming)

Storoph Phaee Seppere coe wirh B Sloe e potteri
? 7
7577=[7C'?/ K, 7y %vj

THen, 77 wzg%f can b created é/ Ao Hebbion /eayh,“;e ;

P P
/&u‘:j o< A ’)3




' | I (e e

P
HEETS

—
MEETS

o~
Pl
),
P
b3,

I )’naf)//\)(ﬁf)-«/
P P
=l # [ I%]
s

Y%
/(,M/“c/‘ s A (n/\fe)//)'w(mcj Of/éiﬁﬁ‘/)’t_f.

Nole Axt #o /AMW ol rix W/ 7% o fyrmmedic %47‘)’,}

Suf molic Rat AA)s ALS o &t ue ’}716)14(/)'} /x _elynamic
Zohen —toe /)@few’f' Jhe /"r;oaf X s Ho TR as e
Jnitre] Wﬁ//#/’?"\/ AR f/fff*"\ ﬂé/hamfc.f Prveluce
on ovipnd” Seguence Y/ (n) HAA] Takes Some Cime o
)%;/!'J/Q— boeA™ win M/W;’Kﬂfe TP ﬂLWeo(/&\?Lff’f’l.

TLs A}t roctive feéu‘are of /70//4?/9{ refrinks i A even
tohen He if‘fuf“ /s /JY7L/\K/§/ Al foo oy cm/,%ﬁea/ 9/ »o /‘_,:9

Take F%a mzv?%ffefaﬁa /(vy

namics AN

A Syifen
ot
S ha %‘f)/;/ém %/haM/\CJ are muexaar";o o )(:’D

ve cell 1A TIITOn & point attrade fiv R ol namies

7%« -(\/J/?M can. alro STeove 727«/7‘/}/2 f&\%)’hm Y
LITTA A wel) mafrix  piuen éy

P P P
o= L T
A«)(/ A/?Z:_(;’)(( ’)CJ

In S normal (wam[fm\/ e ot
) = O 76/4/% (,\

e

LoATCA means sgad A remrons have 10 fe//€-7éz4/p/ac/<_
Zn 7714/7/\5( 7%7/7"\/ -
e

Gihere ’)ZP’)(pT (5 e w?'ér/)n)o(ucf ond L clen<fes %k/‘a/a.};&/

»\

]

L

MATAX




| Lee -y

Nole ot Heye e crocTalk Selroeen FKa memn;/a#em.r)
grd recall /offr‘é/z 0'»7/) 7 Ao number of (ranoloom) /';%o;f
/94\7‘7%/)1} /5 Imaller #Kan 0‘/_{‘/\// heve A FFa
Prtmber of /h)yvl]ﬁ'.

TRis s rather dis agpoinfing , budt K ;nfr;j/mf?g /,@/M;, e
//é)/ﬁ-e/a( ’?'LQ/?’ZJW/% /4#{)’}‘\ Cd??b/—e/fm An.«,{ Yo lfe Yfmmfﬁf

> ATcA TS 74 i nedd by HKe coverprc J A J’/ﬂ'rem s7ate
D K arraclor.

Exarple’  Hopfiell /1ol T“p‘z ,
i (=1 11) (111) 3

% - Stablestate ,/
- (—) 1) - e .0

[ ,’
12 A R
z 2
A — Cr-11) “!
, el ) Stable sTcte
(-1 = =1) C/~(~1)
7 eoeiplbt >malrix /3
o —2 +2 ~
A =
W:é{_L - _L} ,C/vmmefnc o Ay =0
+2 2 o

Assume  Lras Sy pers

Witk 3 »ewwyons, eve are Z = P /pouf‘é/e, states.
OF Hewe P -r]?fe;/ mw/) 2 Stafes (1 —1]) & (=1 [ =] are
S?LAé/e)‘ Ko Vemm‘nf?g § stafes are a nsizl/e.

The two siable stutes J&\?Lr—f/)/m a/,‘;nmcmfcama/ﬁ‘/}m,
Foy fFe Stafe Veckny (1 —1 1),

_2fe =2 2y j‘J
e DRI
/7 ard /Fm‘/r‘y A Vesull //‘4/0{J
sgm(wy) = r-'il =)

* !




’ ‘ lee -5

)/'m.‘/m/) 74;)/ (=1 "‘/>/

o -2 2 \{-f -
Sl 2 -2 o)l < 2

/&34/\CA //\C’/p/J '
W = =
s (W) {_\J )
/L/g)?(,(/ b o A o7L He _}'f/\fe U.eC/‘dYJ 147[/}/)//{2 a’/f\ﬁm)"’)er&/'
cendli £ron . ‘
2 o mp Exhibils f/»\)v\e/‘)} TR fej/)ca‘ t e L0

stzble States,
T wunstable Stafes convege & Sixble spatec in one
sFerafion.
e  refronte )%0)/7%(2 Aoz twe /M—r\;/amg,\jz.@ %emm\er)
(=t 1D and C— —/),/eyroemtr}p A Cise STrbfe s)aTes,

NoTE.  TRe envr Wea‘f% Cffo:&'/r’f of #e /L/O/)/[Fe/o/nef&)d'%
Vs /eaﬁ(/‘// Jeen /)/ %&mz}a ][/m av~7);
). IF Me pribe Veclor a/)///‘ea( G fo Mﬁuwﬁejmb

(~l-—(!)/(ll))/av(l—l—|))
A o )/6)‘«4,@7‘;7 aw'ﬁowf LS %%Anwfé»\ed‘f\(hem%
) =),

Esch of Mear values of # /nAe rzf/daa‘f a J /‘%
242 W&Ww_& Co K¢ STorved /pa:/‘/'erh_

X.//}m‘/a?, (10 —=1), (0= =), or (=t 1 () procuce
#ZR O’Mﬁo&f' (=t ( —1),




’ l (ee —¥S

Spurisus SHzfes

7o /weWma/y,‘x W of a Asorede /—/Wf/u»/p( etk 75
J/Mmef}’fc, e wipenaluts of W are Ferefore all resd.

/;5\//4% /D) 7K —e/)zyuja/ue,r Are Wﬁ//‘nayi/ aﬁe’g@—\_@r@fe)
/0470/\ medns Flore He j—eU(r/ﬂ ue/\}cl\(z/cfm/j 17N o~
HKa Same RipenValue. Ko eigenvectas | amreciafed
Yy /S A@}Z}L@ré\fe 4%/01\/0\ ne 7%«/*1« A& fbt/»f/’ff—?.
Forthar meve, 7R coeipit maTrix W Ade o~ &J/@Mﬁvfe
é«}c;«ua/uz, TR & Value of 2T, SR wuAieA cari—

;Lg o Sul ppoce e calleAd e  nuldl SpAce .

L yrd) o7 el f/acz ///Y/‘_ﬂfr ‘é/ f\)(')’fue c/][ %j@cf%%%&
Qf\ aUnnber J/[ Suncamentel  memdries , [, 73 somalfer Fhan
! AKe dumbey of weurons , N Ry presence af o nell

K (f/acé_— w2 An /:775’/%.)";(; choraclerislic oF 7% H?f/‘?/ﬂ/?\cﬁumfé:.
by Ajyer e sl ((559),
/. The Apreree f/%ffe/o( nefzonts acls az a Vecfay/a)yeq‘m

/n 7 Sense 7Rt /ﬁf/é)?*ecff J\/ﬂ)’bﬁe Veclay o»h oo
fué’?au M Spénne £ %ﬁﬁ"‘/@m@«f%ﬁ Veclopr .

3y

2. 7:4 aﬂége///f}p Ayrnamics of refroak dyive 7%
resuls. projec eo Uecltr o one of-#e corrers of
& uni A)//f)/cmée whare o ehe/ﬁy/‘“na‘r\mif
7)7/‘/7;)7\?}@&( .

7/<Q M”I;f Ak/—efaxtéa /< /\/——%{r‘me)\;/?maj. 7?{1 P]-/Lmq@{»:enj‘ﬂ{
«;;,e»my) % CdeJ‘, I/ahh/ A Subspace ./%) coustilule
Z8 Maf 7[;)(eﬂ(/dfh7if (I?L&!/e J7‘Z]Lej) Y?Yej—emf:ea{ /9} ‘
cerJaimn  correxs ff Ao tnr] /y/)w’rw{. |
The offer covnexs of e unil Aypercuhe it lre
Jn Oy wear fz,u!f/aq M aye /o em‘/}[ /0 Cdf;mz.r
Spurions states , alse referrel o> aa gpurions
atlractoys ( Amil, /9£3), 5/)14}/(‘6’1(1 Stafes l’«?)fv@f'ﬂd
STable. states of s Hoplield metnk Hatare Aiffered
7[)57\4 Funcamestzl rnemoyies of K refroork.




t I _<= -5

éxa»;/p,é‘. e W“//ef ex eriment G illustrate HKe bhehavivr

of Ko Arxcrete /—/?7 Celd nefeond o2z a contFend-addresalle
memrg. K metzaok far N=/20 rayvns,
&mﬂc %ére/%/a NE-A = (2,240 Jyhc)pffc weryﬁf.

T s frared D velvieve e ,egmf é@%‘f//‘,ée
plack dnd Aile pattarns , wih €ach Parrern
mfafnf’;ﬁ /2.0 /p,;(e/.r.

7‘& /7«?0.,7& af/)/r\ey( “o K hej“odm% assrume #%q vale
t S black pixels  and =\ S while pixelr.

TAe  f fﬁ#?)’)’\f weye zed ze /éurw/}m\eu:#j memadvres
Jn fKe storepe  (Learn ing) phae G Create %9/)1%7%
boe ipht matric W

e pég)—nmf‘)fa\fe /{e L)yyoy — WLC:L? Cét,a&;/'//%/ aff
Ao yﬁ‘e/a( nefuok, o pattern oad ATorel 4y

S
.

Y an dhé, and_ /714(,7&,%2»47‘/; reVvers;. eqch /7/>(e/6
T Aﬁnbabf/fé/ of o L2(7, anA GRon (,cj/?ax_ﬁ A
COWV-;WL@( /047‘7‘_2/»« a2 & /0)’1)1’&~

FIGURE 14.17 Set of handcrafted patterns for computer experiment on the Hopfield
network. '




i« Uy §f.‘

AN

A
b od S
S S e
I
INESER
A aUEa

Original _

o8

' . 30
FIGURE 14.18 Correct recollection of corr‘upted pattern 3.

. S
FIGURE 14.19 Incofregt recollection of corrupted pattern 2.

"Final (35}-~

Final (47)




' (ce 65 |

chm( /o ;‘/um"mu a%fxacfwr Sn 43,057  Feil 677
fﬂhﬂ/d)ﬂ’l/)' seleclzd ;/,‘},,‘f‘r C’oyy(,_f,f‘@( ot %“W‘ﬁb///f
a/c ///W/\)ée e 577_ J‘-e/' A 9,287 712/ may be ﬁwe"é‘l
Te Lpverrel /fw\p(amex/‘d memavies (1,13 posdions —6

e flixTwre SHafes (Ex¢) =1, 4, %
o pin-gRava stafes (7x6): »e comelafed itk anry .

AL D =

T

ek oy W 0 T 0 QB8 O O
VO FR DI Ty o i 1 g

e

!

e

ol il T uhl e sl ifead 0120 S

Qe A AT

mu vy by B0 S M g 2 2 g

LamdruRl oL or
Ll il ot ] LTIl e

s states produced in the computer experiment

T

EEEETET

FIGURE 14.20 Compilation of the
on the Hopfield network.




‘ i (e 6~

Enersg funclion:

So far we Agumed. FKal 7Re dyramics of 2o Hgfsell
ocel  converpe o a poind attractor

e row prove Kat SR is frue 45 @/fh,*ge_
an é);e/;—;, ﬁmc?lr—O?t‘

wi
I, 7; i,2. aéj’

Uy
$51

N

oot of mewon ¢
U S A Byash j ol A r

,Dg/é;m Ao & eryy ﬁnq‘/‘m )

E=-% 3.3 TGV vy - 2 L7 2 U
CFJ c C

THe stale of mewron is c/tanjeo( 45 A V7

Z)é’-:’[ S T +IC -—(//‘_'JAU‘C

JEl I
74@/@/%”?/
2. T~ v: v+ I -U; >0 Jncreare Vo
J¥e Y ¢
F Tu. +I’———(/(‘<O N &&CVZ&U—Q v:_
=/ (
g7

j}[ é_:/:f éﬂ/‘ﬂﬂ&ﬁ{/ e A% yé/)\am;cl’ wL@/ YZ&LGA
&  Slxrble state. |




'ééé

§~53

HEETS
= et
s
mETS

i
W TS
s

=e
] i
-
Leolmimim
o T i &

AT
22-142 100 SHEET
22-144 200 54

o~
Al ]

ngf/‘e/a( /ol ( Confrnunns )

II, I, T

ﬁ%n an

¢/?/z Ksa
A ’eZI P Rsy T Fn

¥ ¥
v, Ve
l A»y;/ ; ffer

Tnvert fn; i [
owlput | s Saverfi o oput

res;cfovy cormectr

e £
b ta Sput of the IR anplifier

A
1
Ree
’Z‘C. : veju?t/éx(@w‘f" )’ef/?/?mw/

‘ s
= +
z(: F{ =) R (.:j

/_))W/,‘/Fcr o}mamfcs !

_ﬂ(“c‘_ 4 U
i R A

,Vf = ﬁc‘ ( M“)

-t /Z\/wf o M (TR Any/f/[fe)’
wdpud of /Xe 17K awy/r}[ier‘
2 cexfernad /"n/af‘

dhere

<A\4 ;; ;i

SZe WW“/LMJ“% 4)7&/,}4})'

allcnr 7; to have poik hz/ga;lfue L/er\%/\(/e.




‘ ’ lee s —£ G

=
=
)
-

>

=T

in
T

200 84

T
o
g S -

SHEETS
22-142 100 8HE

-~
=
Pt ul

iyl

14

22

Assime

/T = T7
Y <

R, Inverse of X o linear o\cﬁumlﬁmijmca‘?m €.xff1?r,

o =
M(, - 96. (VZ)

) Y/}wm ePie

nple R ! — exp (—d; u)
M 1/'=96~(L<)='6m/(—2—:)= 4
/ - M/(éeu)
2pek Ade a Mo e af K oripin:

”(ﬂec‘: __q_i_
ou e
U=0

Aence soe sefer to Qi ae s gain of ewon C
7;6( JhJerse 675% )"/:;'/)na;of /(ancfr'?m ;c' o

_ g o J—vy_ L&t
SO ()= gy ) @I
v=3(w Ja—_—g‘(v)'

+lb--Za==

!
|
|
|
!

?/..4

v
N

e

+1

Standevef J"/Z/)ﬂd;ﬂ/&/@ wax/l"rue—mrér 2("')

and F Trhueire ( ac =1)",




l (ee 65T

0 (0
e fe e .
ALF SR LS
UIJU
(’)(0(/}

[ on o]
L"}(_ (V

'\
T
(
o

wm az

AL

e

o

{ /;/:/F/'

\ £
r

P(/[/}«e N=dim. Stafe ector
T
v [ Vi, VU, ---, VY]

Pe/%c i C}uerj? Jrunction

E=~ﬁ_§—2_——[-777/‘ +L~— ; ('z/')o/w/‘ ZJLL

¢ J
Nofe, v; Ve €
- - C =l g A
-&% 5, v)dv At ) “e AV aar/L{‘ &
o )
=y AW
e
Thus,
de _ _ & ALl g7 o M 1)
#*%H(J/LJ.J—TL-(_(
- — -
é/&(c'
Ciae
— 0'/7/;. o(&(‘
=2 T G

=~}
s 5on] &

— ——ZC [ c}w‘(\fc) (ﬁ%‘)l
Y

Sinee } () ~e A %M#m«ca& )hCYeM/; 7/(,mc7‘/mu
&(U_ } ('U') Z0 o all C,

A/é”“/ f_/_(,_g <o and {’—{’Oé; =0 071/), D,(.e*\ _j_‘&(_ﬁzo ‘(7‘(\_

LA
vV > f’%ﬁ:o L&y }«/743%{@/;/172;/6 f;u//xérru»«/o/hfr
Frxed /omf;




I l (e B8 |

//Ofe, &E /s ﬁou/w/ed( , ,4(54\/9/,‘%)/ ode %aée Ao
fO//GZA/\);)/ J?LAfe)»«epqﬁ'.‘

/. 722 LNy Gg 74?1\C7‘7R03\ & /5 & é/?pmnwjﬁchf,"m d7£
e eodi nuous /L/?gf}/a[ Prolel,

2. Tl omalbl ia chhle In acchvdlana O A
/Z;/aﬁwwvb_ T4 enenn.

In oty toodz, K ;‘/7&///‘@/4 om0 leX represedds nyAecfw;,
Jn JRe s)ale Space, CAlch seeks T A rminima of A

EL,Q CnNer s (/‘gva/cmw) 74/1)\6/73"'\ & AA,,V( cernes fa A Jﬁ?’ af"
({ii’) Seach 75 scecl fcﬂvfr , (e,

A& - s

~it < o ,%cc%fﬂf c\][/xed(/mf‘.

7/%5/ e Aave |
Tgm: TR (BB puncv) eneryy funchitn & of A Agrfrell
me/ﬁd/%' S A D?moﬁh?m///v /Cec)/saff;ﬂ jéomc/??n\

af ‘ime.
Accordirngls , Sy, Selol rsteoonds o 9Lobally csyrtsraf,
7 7 7 7 Ve
J‘W/Za/‘ FRe aFtrector 74)\(4%-/0;%3_(( Gre 7o I [ rmcn,
4/ A2 {hZWﬁACﬁ\W} Ama{ ViCe Versa.




] lee 5 57

,@g/a\zli on betiseen e Divorele and Condimonw Modole

&ﬂ\?li NUCUS %oa@/( } baced on aololi fiue. -moM
Drrerete moedled v baaed on MeCulloch - Pt el

Stable sfafec of pofK —mo Qs Idff//ﬁ %ﬁxﬁd‘w;?
J‘/%V/ "/),f}/ choraclerilites

/. TAe ou@}wf of a neuron hae K a?/n%fo//“g afyes
V= f th S Ay e
U

¥ 5N =
e = ‘ /W 20
(S J

.

o 2. TAe Priclpol al of K activation Sfmcfion of 6 neurom
D . .
9 (o) =o0.

2).

@Y/e/yow-/fy? ) Goe ey 2e - IR bras I/ -ej‘owve fo}mﬂ——
7;&, rLurons  reed 2701 /?.AU—Q. J’é%—-/mﬁa.r) c. ¢, G =0

Tha energy /vmc/r”mu of & continuor H?][,‘e/al el

2 /ch/

UF
)
=l 535 7. —L/ ) JU-
XEJ"GJC+%?¢’OZ(L)0/U;
.

)

-~
= 1 5 s 2 ol v~
?—c‘f‘—_]‘;J‘ o J QCTE’J;(V)
) 2
Vi Vs +
fé (Wl Vey/mﬁa, aa UV — T
6

If a; —> oo ) (e, e, 7%2/";5/”‘";/4'( Dreomf o4 f?
Gpprocchee . Hhe Aolend;pel 44}91-/[&"75'942
o) , Sen 2o 2rd Cern T E becomes
0 F1 U %e/r‘;/:é/} somall. In He /z‘m?ﬁ‘»} care b3hein
A; = 0o &ll €, Hn “Paxira. and raining
0}‘7’{1 confinons A /ka/é( ol brcorme /B’(elﬁﬁl\(
wlI FRose off #Ha We};ﬁd’««o{(\?_ﬁ Aiscyete vneddd,

—— — —— — —— —

—_— e e . — —— —




' (e 6§~

M%P/};[ @7(&114 O,ﬂﬁm‘(;,%dll?m /p)-ol/em

TA e /’(79/[/}/0/ meledoyk /5 rpcw ey & )%fhihl;ﬁf #a.
6»6)97,7/‘4”%%76’)’1 to arrive af A /xble sofuitTon.

T vermains & Aefernire 7:)‘ %o ayéffmrig //4@
gXMF/('érFaM/afufx a)ywl.em Aerired S AKo ST2Te Space,
=4 ye 5«4?}’4} A repp/ 7 & faven Firni 7 a7
/yoélem o> s /7’?;/;/;/? s g /7727 Mf

Econorie Loal D/:spafc//\ .

(. LD roblent
A in C = ?-(4"-(—&'/3- +Cf/>c‘2—)
2olere C- 'Cf'é/?\f /u.e,( O-\J'f
ac, k¢, Cc ~ e slC c/u%"/‘cr?u/“ Ya }eherafay c
/75 : /po—wer D?,\/?%(AJL of ;zneyffwé

Constrarnts :
) />U&)€r balanco o
Dt Ll = =

—lere D Fefel age»xw\a(
L ransmission [oss

L= 55 ag P

(.. )

2o Aeve ag L Crang missen (650 o»%'//‘cfeuf:

b e se fMin T Peroer
fo 2R =R

<. /‘74/)/)/\;0 F AR ECD Ak A f/d/][rc/a( oo A,
e Con m«;/»w\f A corshaintc B e a/f*;‘«wcffr.‘

E =A(p+e - ;_@)L—f— _g_:(% (Gc+biPe + ccP))
= C
-/&)/(.e)’e A Z_O/ =9 dre M%?‘nyacf(ﬁj‘




! l lee 6—:7

Asrume £ iy constant, TAein
— 2 2
£= L (o) 200405 A+ (£F) ]
4 <
S (a; <b; Pr +C PS)

<

+

8
o
= ,ﬁ_ (pre) ™ — Z[Ap+) + Bbote] P
+ =
C

S (A+Bc) PP fo + i{:—* AP P /2 + B S G2
-+ ¢

C

7/8»1/ we can %’v/[/}\e P /ammefe}y s/~ ﬁ%/r“e/o(’ rretoaovke_
b2 _ 4

= —A -Fc¢;

T, = Alp+)- B o/

7
(¢c

7/66 %/hhm}c} ¢ meuwyrmn becomes :
U (k) — A, (%-1) = 5 | Tff %(7@ + I
Ve = 5. [ k]

T 5’/}’)*\47/4 /’Mncff?m can bo &ZZ%;\.Q%%

Ve =pac)= (2~ 7)) 4 + P
/t M/ ("uc'/é/o)

i eA Safisfres e /"ne}om/,‘/‘/ constrarat. b) .

iff;&i: /. Zoitialize Fu
2, aﬁy»v?‘e o Mo /.
3, C’d’hy;m?‘:e Fc ~ra /7’%/4}/1 oo
Y. Repeat Sfepe 2 23




| | lse

Optimi gedion @ifh Thesualify Conslrainde
AN )/;me)«/@/ An J)p%fmr;za}rh/;n//em 7 ;Qﬁ;uw( 2a:
fin A0, xXe R”
Suck at Al) 20, =1,
X £ X x
Pg[/u Ao ém”)y /w«c/f ™ X.

) ~1
€ = Fo)+ 2 UUo) + {.—-‘5/ g (x:) dxe
(@}

i

. hre p ’Z/ 4
gi O (A;() ={ Y

3 —AJ-(x) < AJ (x) <o

%{A %:M(;) :‘io %j Z‘:Q

| “'-’J OZ o
Alse, 2; = 3(3:) , Sigmaiclad fournclion
ge =5
7%2#\
de_ s deof 5 2Ry (hag) ¢ 26
r ?‘M[% * o () TS
\_,_,———\/_ _—
» Ao,
- . ¢
s It
V{Zc' - _{__75 éI‘J 2¢
CooE 2 -+ Jijﬁ()(c MCAJ(X)) "_"E

/—je J’fé&ffysjﬁ(fe J’b/éx?lr\aw\ cap\é( aé?%[ml é)/

_9c 2 2f L5 2k : 2
2 = 242 2 uthion) 2 A




W 0
Fope

] lce

L/

7}/6 A’/:"oé/"-ff?\fe fc/qffo"y\ Can beo fs/uer/{
Coawws —Seibl ;levadtion

s \
/’/(760) —7"2( - ?((

LR IR
X(‘:)(}C) > ¢ ¢

= (??c ‘Xc‘)
xo= Koo+ ,

2

/+ €




