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}. Timstrative puznerical enmple: BPor this purpes we angider o wecy =gl
noailinesr syshems.

x - Ft.x(t)) : it +

ry = Wzy 25 = Wy, Ty = Srax
with the [olbowin:g bileesl coodilion

I FN =03, gl miih =

1) =% 21l =1, xxia) =T



M

=T 5.5, .= (=}.2y.2)
W sl ol L [aine jopand Fla] vs folloay

Hix) -—-J.Irfra. = M) o g = g} 4 [y ;-pmyjn';ﬂ:,— 1)t

i
Foa) . :f [2r,... (25 0ry . - (2ry - ay— Wizy) . ].ﬂ ;
5 i

_j[ i = [u'.r

Using ihe Ruznmlas (=) £1). {2); and () we Fel

Fex) . _C‘II:E" Ly ;"]

C e ]

_ ) .I"I_J'-...|:|
“-ll T T | r

Ty 4 Fu |:3-'.1- -'.:

Me-1.
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§.4. A Physical Momerical Tustration[1]

Waording, A stady of U contoollesd sion of plasmas selies stber on diserese mod-
ela ancde as the: Wiean apestions, of on contizoons models dereed from: the gz
birodynamic, denoted by MLILTY. eganrions To e balter srss Cie numerical simn
btion oof the plasmn corresponds to the solurion of e 3-lioeososal MY system
with ooe (ar perhapse swo) Hubdiz) sl 5 oit of cemch at chis time Howeser Hhe
spacialimed Breranuss contangs w bong liel of soocssibhe some specibc phenomena [1).

In the peest waz 1iw o pecsil Che sgupticos of Lhe equalibrinm which Jesd to o o
heniwiacy valo poobib which ey possoss sl soletions,

The: From: Bendnry Walwe Probileen of Flasms Physics. We recall the foomaulatiom
of Lhe problae gives by O Mercier [11] (£ adso Lhe Appendin of [1]).

Lt il bee the nxis of the mochime Tn o rroseesectiom plan Oz, we call o Uhs croes
seclion ol the machine its boundary T s the crvesmction of the shell, The plasins
fills a part £y of 1 wheese bondary s denobed T3 ssdd Lhe complemsmiany region
iy =0 — [, T,) is emiy.

W shail Faliow ill Eul:-arr.lng ihe facs zhat in i-# werr limver Lhe: Blaowee]] -,iqu.a;li_:ms

i4.1] diee B =1, surd M =0,

In eplindric: eoomdinares £ 8 2 the fisst squation (4.1) imples [he existence of o fime-
toon e sach chit

18 ;
T AL B, 1

e raz' e ks

annid Lime sooomd aqaacion [do0] ol

s Aoyl 1w
|.1 -C'] EH—;I:T#'::I l-rﬂ.‘:}_u

In the plasma i, the MILTL sqoations sl egquilibrium meduce ta
(4.4} div ff =0, cart §=p L, gradp—J0= B
The= Eirst sqontions (£.4.) alumws By existenes of o fimetions u antisfng Aytrdin .:'.-|_g;._

Bane simple: enbealations waingg the axisloymmesry imply that

:.-’.-El:l _|;|:-'|1..-:i_|':- || gradw, fe. @ _jl_'lfu:._

L



sl v vl e ber Jraand we Biaves Vhe equation (L)

[1.8) F{ T H'E =[]
which ia calkel the GrabShalramos eqnations, [34,23)

Thar Panetior o= plu) s giniar w0 3 constitutive equation for Che possont. plasma
and st e conaidered as given, In the simplest physice! model. g = plw) &= a
yuaelrale fuoction | /

[1.7) Mn) = s + oy s

and then $ = Yagw, the cosdlicient g, wnishing heense of physol mesnInpions.
S mors conpiivaled [oncbions plu) will be comsdenad i Section,
Ter: ancndary condidions are (T1.]

(1.8} o= an T, and T, By comdisers amroes [

I folleras Lhial w is constant an [, aed I {we cheocse g o= 0 on T} sumd i iw e s
across I, Furthermore @ & 0 does not wanisb s 0, (physicad sssoenption} sod

; 1 e
[4.9) Jfr;md.l' =1=0

Te

iz piven.

Ubservalion. In order simplify somebome the notations o repdaes £ by A and s
mulify accordingly the coquatioms [the toors i replaced Ty an infinie erlander] We
wt also A — 2 np. Thia lewds as to the ollewing Fres: besapdary valoe proohilean [wieos
[, & eoesidered anknosm) ;

(4.0 di — [ e 01,
M4.11) L(u):=An 4 hu=10 ir 11,
':-l--|2:| f= s rj,
iy
1.14] o
1413 B

vonkinous aoress o L

(£.H] 8 = ordkrome ool el on [



MR J{ %d’f = =1
et
[4.16) u gl b im 8L
Fov the masdimnme princaple, we have:
= {r,wz}<D
[4.17} ih = {x vz} >0

T, = {auir) =0

w1 hat sl fes temmdnry is known onee focton o s koeen, Tt fedloms alse Fom
[4.16] mand [4.17] that A is the Brst eigeralue of the Daickles prollem o 6,

]'-I'.cmn;rk. Here we aswme bhal the soptoar of e Mineton does oot towech the

ermtomr T
IF theaw excists 1he Fréchet derivative P (2} and vz sdjoin! F7 then we may intro.

diews Lhe Fupetiomal I, dce
Fiz) =< Tz)Ple) »= 0,  Qix.) = F [z )Fx,).

" Thwepufore
Flan e =< 00 ), Ax =, Fix pas® e (2, )dr, Aot o )

IE the approsamats eleoest s dhicaped in soitehle manner be., |

= i)
' ||::.:f:..}||

g v e

Flza, = 2 < @lza), ﬁf:: s=data] - Fel

ancl

Fie. i
&n = Fp-y — F'_l?-_L]!-.ln -L!II" EE

N CTiei |'\l‘|‘|,.|'_lu'



H
O M BPEs YL o
N :r(.!f.?t:...r]i J il

The: vomvemno e Py B prover] noakesesly, e,

o J'.TI:II‘I.:; [J'"[:. = Mt o) = Pl oMz - £, i:'] <
< - a.pf:t:"f'.:T. FEN )~ 2a)

Eq.i il

Iy = Fpp = 0} (n= 12

what meiuns 1 hat T IS & REDOE G devieazip samenos,

It e be ey mnsily Shat ik eI e

{r'rtﬂﬁl}

also mopntan clecrensing, i

Flea] € F{e, 1), and 0 Eflm) (=17,
In thet sitisisan £he squetice |7, } & bovnded fom Below and axists

lim x, = ="

Ll 1]

sunsidesing he: rmonotonily of (he fumetional Fiz), i foliowy

=
Tn 1ant somec woe nay crumider as Rmctiomal & in follewing way

Hin) = el M) e )
whe:

Fiv) .= 3 f (Frefidr 4 4 f {ra e — (T 4+ 10,

[F] n
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Chatimalily of a given parallclepiped.

1. Beiog given the prrallelepiped boving the welune ¥[8, 85, 0 == 520 = o'
with his dimenticns 7 iy &y we will determine Dhe minimad surfaee $ie) ey oey) =
Ipwe b Baymy 4 Argwy. S0 owe corsiruct Che lunrlion . :

Pry . my, ) o= 20 ry & Drgdy = Doy 4 Mzzery - ot

applicg the classicn] Laograngs: maltiplier A wo get

' B
E = 213+ 2y + ATyTy =], er'-?—"lq-l-ﬂrd-l-.:'n.l.'-pl::u
ar i
e By b R 4 A =10, m:r,r,zh.—n:"'—ﬂ.
S owe can pel Lhe ediremnl poing
]
Ij —::-—‘:T,i..'t.—‘:l;i.
wherer the maltiplir
o 2R
a

because Lhe comveaciny of F i swrfaan: Sy, £y, 00) bas o minimam far
W m _ om
vl

Tp = iy = == =
Tl TLET
For the: mazimal volume of abowe parallelepipel = awsidie the lunctooal &

FiTy, 2. T2 M) = T mgm + Az + 23 + 7y - )
nrad mplimg in that cass e Dagracpean mmbtiplier we con ohenin the extsizsl gt

ar F

S = ggrw + A=, _5 =xyTy kA =1,

e aF

e T3y kA= -n-i—'-'1+'-e;g+.n—u—l:l

whepe the axtremal point ) — 23 = 27 = 3 where of conrse A = 7, Pecaus be
negaliviey of F the wolwrs V Ses o maximnm for the aheve poind,

E —gkr:: | drgdzy § drl] « 1
1lat Eedrla



Al

5
a7 L]

Vir o 5n For B oS dy= v

Lot we odeugve Uhal Biesd of pambbelepipel islervense o numeriend poobdems plasomn
phveen, Simnilarly we ey pose e following optimaliey e wsll

2. IF we: bave Lo consfowct the maximume of sarfee 805, 25, 23] i

min S[xy.Ty. 4]

Satisliing ke comilitien: &) +#3 — 0= @
W somsicler Lhe hoietion Fiia, 2y o A) = 2roxe 4 2rpxy 4 Drgey + 20 Al rury — o

wat gt [y Longmmiigen plRipd s 3

aF . ; i
B, iy = B+ hare =10, A =+ B+ hay =0
i i
E = 1'|-'| |hg |-.'||.||:|',—E| -ﬁ._:=:z-_rg,:,:.—:|*—l'.l
hinwing e sodving
= N T s 2.:1";
I =TIz — ", T = A= ——
' ¥ # "
Fesing at Inst
- 2['I':l:f2 +-':"-‘-: +lzdny) =0
resildts
7 Za _ 2a § a
= e Ta = —— — —
1 -,.::-"| 2 1?'_‘ :.J _':IIE
(-8
5%, % %)
rzprsmnle A minicmom.
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b8 Inventery Probbeaos

Thiwa are a large b of proseses which vl oedering sapplics st fe proset .
LA TR EE) lﬂlr'-"'!'iF“Tﬂ Az yakerewn demnnl in o che fofuee We shall 1ood hene ||||'|:-,r Lhe
sk e Whte 1he distribution of despmned 2 sssamed o lnown.

Lt ns exmsider & procvss involving, the slosdong of 8 o differeni e, W agsume
that coders [or Darther sapplics are made ateach of @ fnite st of G, and mmedi-
adely filfili=l, After the order hins Twaen made and lilledd, ihenw 2o sdemnard made for
the item, This demand is satisfled as far an poesibile; with sy exoess of dermand over
sapply beding to & penally el Let us comsider 1k mat henoslieal model

(5.2} alt) = minlits— )= [t - ) fonds 4
- L]
- Jr' St s [ty - sandd A
¥ ]

(=13 .. 1w

W suppees: Uhe [olloieg notation ane Lnows;
o} wla)de = tb= probabilicy thet Ube demand will Be betwosn @ and s - da.
1) (0] = Lhe oost ol ordering ¢ iems b merease the st lenel, il it —

thus v, @l sedermg ¢ ftemn fo irewd A ewnens, t af e over _-||_'||_:||_'.-]'_'|':| the r.H":Q“Ir.}:
ceat. [} x(t) = the peobabiliny coastant for the stock el To simplify the

fbisaloon, leb ve nssanne that Cuse Dinclions ere ivdeguadent of time. Our aim o L
sasure the solvshilily for the system (1) Ted us suppose that e onder 80 Lbe Brat
stage: o quantiy v — x o bring the el ap lo g Thes e eopeated cost is gives Ly
the Farstion i

kylw — ] |J||r‘.;p,.[s| ligiakle - [i= 1,7 n)
¥

Hence, e |||||.u.i_u I:l_:l
Rernark. The bapclions &), pt) aid 2(s), 5o
il cxmsider

b =K, ko=,
pith:=pt,  p=i

T duenote Tyly, &5 x) the rsipression in the sqnae escket of the right baad side of
[1]1 5o, we can write

ol = I;I?‘I'I- Ty towh o= AL,
I Ibie cass the probabifiiy ool can be gives in (e fom
faly— 1) Jlr. pilE — wlela)da.
¥



We ane bking for the sodutions 2,¢) of fhe sxpualion {11 ik ihe elass of | i oon-
v and Lenmded Ranet sons on e hadl fize: - = 0 and which clase is cdenotod sy
£, 2]

Aesare that Vb Fllowing comditions are Lol

1" &l & a Fiven igoeabome el cont inmons letian on [0, s and bz — a0 il
£ -

2. pll) is o givem momotese asid ool iniscus function o ) o) and

,I'rxi’-[*]ﬂi-lliﬁ <o {i= 2., m)
Jo

F. () i a oosmegsve negralse funel e on M. zc) and

j( -g.:'.:l:.'lllia =1.
]

Iy these condition, there mess a mmirgie gohriion of {10, which is comlimaans il
fimige: oy the halfine |4 ac).
P the proad, Ief s dencte the iy Al s fliows;

[5.2) Ala(d}) i ein Ty, £ £ (f=12,..,m
@i

T = (i) e ml), o T2 A = [Aa i), AmiE)].
We assime that kily ~ £) — 00, il iy — 400, The otber o of the EXpTE
Tyt £ sra remain bocnded, so ey b sen thad, Liere exists g g, where thime = ao
B (which deperd on the ! apd The et S Chonaing

Fiz) ime Plx]. Piz] »

Pz) = ) — .-i[::lf-':-;]
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B, Dphinend caenbrg]

Cansider the following systern of slifferential squations comsisting of m sl ons
[Canichy prolaba|,
r
el Fr
whame £(8] snd FIE 2003, w11} anc worors wizh covpeonsis m. i 2 G [T
w = w(f] isn coniol paramcees with compoeets v e wfi} € 0 bul © B Le e i
sid OB 2T T W s contineons need Tapschilefhmerion with resgiset 4 1he
wertors ] aned w(f). ore, cloncle. B or B e r-dimensionial o f—=linensans]
spaers, and s the: sl of meall numbers. Fiaally, (e eighbrichogel 17 depend em g
aral m(e) i 7 = 88 )] Thie wiig of Che optimad eootie is Do deermine o s oo
2t 0 s pgiven wectar £ o (20 A0 and for wif) & 5 T w,
Elic wluibiem o wandd feadiee: Lhar wrmssllesl timme. Thes s i e abeal witbs o he: fqursl ivm
of walvability of this control problam. We hioee alioudy deali with ¢he syubaan ol the
shilferential equations wilk paramerter. The diforence = that nom & is 5 r-dimensianal
veclor oot & real pumber, acd that in this ces: we haye & minimim-problem. Lo us
crmestroel the porformance-index 2 flloes

= ,Irlll' T |I:| [J\.l:l'_l:| o ;r"_l,

Pl alil) = Vit afr] =

JI':",T{:.:;.! 1. |||_|Z_|}|!dt
! .

Let assam: (hat ¥ oaod f are monotong and comme in the general sense. T o b
seen, a5 i the permgrap® hefaee thar L performance-indes. s ecists a wanimmn
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Beois e probien of we vrabenie s

Lo Bwteneliet o, 1 2j,s PRl g we pomendios v .J|...I..'l-:|!|.I.|-I-'iJ.I el s, Laned L
Oguadiivedi, Ty stud s BN tusid art ibins 1o o vl shraie racing llas leey joy eslapuleal, wliery
Ll Lo bk vt 2o fve ILercenneried ea g, o recepterenll, s il cell s horimanual
ceil, an smmacioe call aibd A pelamal ganplon cell Mo rissia iy, :._'[1}5 astoretl auid O3 wr

THBLLE, L Loasie' v sionthy frias Bimery ooy kil G a lapger netwarl CULLAIIRE Tl e asape T,

Sl ol s e, e Perfivmiaians ol e bage weid eiheneiend il ive e T TERWEN YT
Jdillrens st m. whid poriessing cundin jong Wills constung i puts ¥ Gaing the resiliy of an, ul
JUP AR Srork o G s, LAV e the oresen paper we stady by s aularions - e [RE-TTA]EN
o the Dasie venina! nermgric DA PGS fonEant ol pericd s Sepeba Fhe aiope s Teequeney
apendes Of the kel retinsl sevwerk il be Auewsed in g Brtheseing papes g
Fie Fiaerinal o, PenianTivn ol verteliste reting | lieen #Hlensvely isiigaled in L
Persture oA 4 i Eiciatim, 497, Lhowiiag, opiil, JwTa Thewling wed L, WEEC, L TK.
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Wellin 190 1570 Wy and Memling, 19800, Lo Lwe rrcent works st oneli, L Oygustorei

gand dFAfarn. 1Y me Dywe invpstigare] twa sdeaiized retinal Brlworis based wi Uie findings
i the: ahowe mentionm beerarars by iniplementing the mules 2nd. meaaiis 6f anr carher werk
TOgaztancty, LHiss e bamie petingd netomek ceagidered in [ gagrarel URB ] e cesezibed

schewatically iy Fig.i , whers

- I - - " ~ ]
P thie gext oo saali Hdenate 1“" Fep A% e mansl time delag in e Frosler af e mriaen of

EEUrI ) e eetnon O3 dne fopel] Bope wotbstaots. cabile spread, and kineras of polens

TEIEI L e

We sspuse shar v, = i waid oy, = 1)
Lot rtty Bie che aetirity finetiza 4the norm afised finag ratel of meomn 3 ar me 2§t ses
shesdvn on (Ubgast i, [oeh s hat the Dasie peteesck is demribed matkemanesily e Eilowiag

mystems of function ! dsffiential aqustiens:
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dn is the rate srmsiann chintereriven by the fars st o slep cnsmps o L eee e
proviuces an expenential approach from the jeotmd e =000 16 o stendroseam Hring e
with the rufe constant a,q,

B i an adaption ee seli-inhibion facter Soc peurca (0 m tlhe e by 2 0 aodoao e
wwpitanann oo i toe case By x Uowith the raas conslant o 12 Uj

L-r.q:'-_-_t!l.l'l @l £ 00 = 1% be eereain snllivwal ly smosth Dinstions defined on

L RN TRN

(R B iy =[—n '.I|={!|-r.--_-i|:£u_.,. =|_;I|::e||”}
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it = a0 e dai
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ol g s B0 DOTVOLSEING Aw a1 e ank e phgwetareld, D5, v wliall cvmnier s lllwing

JLFE et e :"--|r.-LIJr-'|II TN TV PN Rl (R I pererroge Hind '|1|I'|-.|-i=1l-ll.

Tyy =7 m BN
Sit) mili—g €1 5
Lo = DL fy o= = Gl e o jEAD
Agp o BN e = T

Ty = 911 ="'V & 1y Tigys = 1

3] = emy = gy T gy Sodag =8 = LK
Faman 11=1 5]

The b retinsl nevmark worh assndacd rararaer somliguneion will be cadlend e srand ed
Fovare qpetrers apd wol] be mhlbiesiaien ma 5 fEb

The faer that Lhe aromne in & simple retine are al) ol the second-amd=r 1n the sense Snein
sreoal (IRTR L9TEY andd seeee of wibor dunersemad propersem of veoebrene rerinal have besp
preclly ausiines sn ene ecarler works (Ggnarareh 108 Qguztareli aned O W, 19801 Tn boal
of Akmr works the performances of the basic sl extended retinal madel wees disrzsed «nder
Ailferent conditiens with constane snpurs I the srewent worsowe Fweslgruie Lbe grep aned
fregueney peaprmses of the badss el sodel by sirndntinns The step and Irequerey respunee
o the exrearled sevwork will be diseissed $i o forheoming papser Tlhroughoat this wark we e
thie ternitabagy redation amd el of D eatarli 1979, 1880) Ulmag tlee AMDANL 47 VT
cempuing gystern of the Unpeeaty of Albertn we e s conmdearable puniber of simalsscos,
Becnyes o Lhe Lipted wope af Lthe prresent pogees sale e amoll gar ol thew siEn el walt ba
erhibited bedow &1 Re graphes nre restcied teoone time inveremd 4 ¢ o 1A,

The basic network described in Figad. can be vasily adjuseed ro the speeind condiisans
of peal sitsamions by adding and for deleting s of the SORRECEIVIEY Salbhetiees marksd by
arpowa, mnil far by drtermining Lhe precesnng aned n2Twori pornnselems uaing exprrimental daia
e Ogiesteeel, D
Remark.M=t un mention that we scbod s sester semprand ke g nosgber o0 1000 difersntisl

aguating nf rhe sune Lepa
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Vet Lo Fuortes, MGF Eseitanion e traersersan i ahe teoae, Anne Flew, M phys.
By 0000 R

Dowine, JE. Orgamzoticn o werichrove petina, Beves Wpdiba = S dog (247}
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