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MaTeMaT H4eC KaR MOAe nb 3KpaHHposaHHfl Ko pnycKynApH~x nOTO
KOB I I I 

~ ~ ~ ~ .. .. 
ffA U, ~ ) X ( ~ , O d ~ = Y( ~ ) 

CBfl3~BaeT Me *AY C060 H TPH B enH4HH~: $YHK~Hn HCT04HHKa nOTOKa X. 
annapaTHY~ ~yHK~HO MaCKH A H pe3ynbTHpy~y~ $YH K~H~ 3$$eKTOB 
3KpaHHpo saHHA Y. H ~*e onHc aH~ anr opHTM~ OT~C K a HHR scex Tpex 
8XOAR~HX B MOAe nb Be nH4HH. 3aAa4H TaKoro pOAa B 03HH Ka~T npH 
OT~CKaHHH $OPM~ 3K pa HHpy~~e~ Mac KH, o6ecne 4HBa~~eH C03Aa HHe 
3neMeHTOB HHTerpanbHo~ onTHKH 3aAaHHo ro npO$HnA / 2/. 

1. AnrOPHTH BOCCTAHOBIlEHHR <llYHKl IHH HCT04HHKA 
PA3HOCTH~H HETO~OM 

B c n Y4ae UH nHHAPH4ecKo~ c HMMe TpHH npo~ecca npH oAHoB peMeHHo~ 
n poc TpaHcT B eHHo~ OAHOPOAHOC TH 3~eKTHBHoro pac npe Ae ne HHA OC Hoe
Hoe ypa BHe HHe 3Kpa HH pOBa HHR n pHBOAHTCA K Ka HOHH4e CKOMY sHAy / l / : 
1 
r A ( ~,p ) X(p ) dp . Y ( ~ ) . /1 1 --. o 

- / 3/ 

"\ 

YpaB HeHHe / 1/ AsnRe TCR HHTerpanbH~M ypaBHeHH e M n e pBo r o pOAa • 

c neAo Ba r e nbHo, 3 aAa4a OT~CKaHHA $YHK~HH HCT0 4HHKa X no npH6nH

*eHHO 3aAa HHblM A H Y RBnR e TCR HeKoppeKTHoH . Ee pewe HHe MO* HO 

Ha xOAHTb M~HHMH 3a ~HeH THXO HOBCKo r o $YHK~HoHafla HflH pe we HH e M 
COOTse TCTBYrD\4erO y pa sHeHHR 3a:1nepa 1 1.31 • .nn R ypa sHe HHR / 1/ THXQ
HOBCKHH ¢YHK~HOH a n / l / HMee T SHA : 

all 2' 1 2 
M [X]= J I r A (a,p ) X ( p ) dp - Y (.)I d,, +o r X( p ) dp. /21 

o 0 o 

Ypa SHeHHeM 3 Hnepa AnR 3a Aa4H /2/ RsnReTCR HHTer pOAH¢$epeH ~Hanb
Ho e ypasHeHHe I 1/ : 

. 131 
l I d d X 

r A(" , p)l rA (a ,r)X(r )dr - Y (u) 1d". a I q ( p )X(p) - - [p (p) -(p )]1=0, 
o 0 dp dp 

c rpaH H4 HblMH ycnoBHAM~ 1 11 : 

X(O).o, X(1 ) .O. I~ I 
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3aAa4Y /1/, /2/ pe waeM C aBTOMaTH4eCKHM B~6opOM napaMeTpa pe 
ry.nRp..,3al..\HH a MCTOAOM, 1013.nO}l(e HHblM B / 4 / . T.c. OTbICKHBaeM T04KY 
paSHOBe CHR no H3Wy /5/ napbl ~YHK~HoHa.noB: 

I I 2 
M[X.a] = (I (A(".p)X(p)dp-Y(o)1 do. /5/ 

o 0 

I 2 2 dX 2 
N[X .a ] _ (a (p)lq(p) X (p)+P(P)l -d- (P) ] Id p. 	 /6/ 

o 	 p 

OAH HM 1013 Ha H60ne e 3~eKTHBHblX Me TOA OB pe weHHR 3aAa4H /5/, /6 / 
flenflCTC R 151 HTe paTHBHbll1 nOIo1CK nocne AoeaTenb HO CTH ( Xk . a k ). CXo
AA~eHCR Knape ( X* ,a:"' ),nepe a R KOMnOHe HTa KOTOPOI1 X'" fl Bm~e TC fI 
peweHHeM 3aAa4 / 1/ , /2/ H /3 / , / 4/ , T.e. H CKOMO~ $YHK~He" HC
T04HHKa. 3TOT nOHCK oc~eCTBnReTCR nOWarOBOI1 MH HHMH3a l..\ HeH ~YHK 

l..\1010Hanoa: 

I k 2 

'kM[ X , ak]+(,. ak - 1) ( IX(p) - X (p)1 dp . /7 / 


o 


k+ 11k 2
'k N I X .a ] + ( 1a (p) - a (p ) I dp / 8/ 

o 
C napaMe Tpa MIo1 Tk , Bbl6paHHblMH 1013 ycnoB I-1~ CXOAI-'I MO CTH 151 HTe pa rl-'la
Ho r o nOHCKa. TaKIo1M 06pa30M, Ha Ka* AOM wa re C HOMepOM k nOHCKa 
peweHHR ( X· ,a"' ) pe waeTCR napa ypasHeHI-'I H! 

I I 	 k 1 
(A (u.p )1 ( A(a ., ) X(,)dr- Y (u ) 1 du+ (a (p) + -- )x 
o 	 0 Tk 

/ 9/ 
: • d d , 

x I q (p)[X ( p ) -X (p)]-dp[P(p),rp (X (p )-X ( p »l l = O 

dX k + 1k+l 2 
a (p)l q(p)IX (p)] +p(p)[ ( p)]" 1 +[a (p )_ak(p )]_1_ = 0 . /10/

dp ' k 

CXOAHMOC Tb anropHTMa H npHHaAne~HOCTb peweHHR X· npOC TpaHcTSY 
He npe pblB HblX ¢YHKlIHH C KBaApaTH4HO HHTe rpHpyeMblMH npO H380AHblMH 
06e cnc4Io1BaeTcR, e 4aCTHOCTH , H npH t ::: 1 , q =- 1, p == const. TaKH e 
nC' pa Me Tp bI 6b1nH Bbl6paHbI AnR 14Io1CneHH0I1 pe al1H3aL\HH nOHC Ka ¢YHK 
l..\HH HCT04HHKa. npH 3TOM nepeXOA K AHcKpeTHo~ MOA e .nH ocy~ecT 

Bl1Re TCR KOH e 4Ho-pa3HocTHbIM MeToAo M. OUJ1aCTh HHTerpHpoeaH HR no 
nepeMe HHblM p, r pa36Heanacb Ha Nt Y48CTKoa pasHoH AJ1HHbI /lp = 
= t1t = 1 IN l' 06nacT b HHT erpHpoe aHHR no 0 pa36:.1ea.naCb H8 N2 = 
= N l-2 Y4aC TKo a paSHOH AnIo1H~ I!!a =- 1 / N2 • HHTerpanbl 3a MeHR.nI1C b 
HHTer paJ1b H~MH cYMMaMI1 no ~opMy.ne TpaneL\H~, a sTop~e npol13eoA
H~e - KOHe14H O-pa3 Hoc THblMH B~pa}l(e HH RMH: 

2 

[X (P + I) - 2 X(P ) + X(P _ I )]/(lI.p/.
J J J

rpaHH4 Hble ycnoBHR X(po)= X (p~ _1 ) ", 0 n03BOIlRIOT pa3pe WHTb ABa 
KpaH HHX yp aB HeHHfl B03HH Ka~~eHl npH AHCKpe TIo13al..\HH CHCTeMbI I1HHe~
HbiX an re6pa H4 e CKHX yp asHeH HH H npHseCTH CHCTeMY K BHAY: 

N:! 1 
1: ( AiJo +(a' + -) B iJ· ) Xj = UI i .. 1 , .. " N2 . 	 / 11 /

J == 1 J Tk 

3AeC b XJ - X(P j ). J ~ I .... . N" ; 

1
"I = "(PI ) - lI.u l '2 A("I, PI) Y ("I) + 

N2 -I 
1 	 . .1: A(u o.p . )Y(u ')+ -2 A(u N. • p )Y(uN. ) I . 

J = 2 J t J £"2 I £~ 

1 
A iJ -11.0 I2' A (u "PI ) A(a 1 . p) + 

N2 - 1 

+ 1: A( "k .PI ) A( " . ' Pj ) + ~ A( UNe .P ,) A (" Nz . Pj ) I;k=2 

2
B)i = q+ p / (lI. p) • j - l .. .. . N2 

2B).J+ I _ _ p /( lI.p )2. j=1 ..... N2 -1 ; Bj _ I . ) - -p / ( lI.p) • j =2 .....Ne • 

npH AHCKpe TH 3a ~HH ypaBHeHHR /10/ no.nY14ae TCR CHC TeMa n HHe HHblx 
anr e 6paH 4ec KHx ypa sHe HHH , KOTo paR C y 14eTOM rpa HIo114Hb\ X ycnoB HH 
/4/ np HBOAHT CR K SHAY 

a k 

(X k+I)_ 2 
a J 

.(X k+ I_ 2Xk+1 X k+ I)/(A )4 ) J . 0 . /12/ 
a _ 

aj J p j +1 . j + J- l u p + 
" 

PaC4eT~ npOBOAHI1HCb C nOMO~b~ naKeTa nporpa MM, peanH3y~ero 

YKa3aH HblH a.nropHTH Ha $OpTpa He . npe As apH Te.nbHaR o6pa6oT Ka 3 Kc ne 
pHMeH TaIl bH blX AaHH blX oc~ecTBl1R.naCb MeTOAOM cnna HH- annpOKCHMa 

/ 6 1l..\ HH C nOMo~b~ cooTBe TcT B y~~ero KOMnneKc a n porpaMM. Bce napa
He Tpb! ' k 6b1IlH Bbl6pa HbI TOmAeCT Be HH O paS HblHH 1 , napaMe Tp q 6 b1 Il 
s~GpaH pa BHbl H 1. napaMeT p p H Ha4aJ1bHOe n pH611H~eHHe 00 napaMe T
pa perynRpH3a ~HH sapbHposa.nHC b np~ npo s e AeHHH ce pHH 4HcneHHblX 
3Kc nepHMe HToB. B pe 3ynbTaTe 6b1nH HaHAe HbI Ao nyCTHMbie o6nacT H 
Bbl60pa P H ao . npH n~6b1x P H ao 1013 06IlaCTH AonYCTHMbl X SHa 4eHHH 
peweHHe saAa 4H / 11/ , /12/ /AHcKpeTHblH aHal10r $YHKl..\HH HCT04HIo1K8/ 
nonY 4anOCb C ABOHHOH MaWIo1HHOI1 T04HOC TbD 3a 4Hcno warOB , MeHbwee 
AeC RTH. 
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2. 	 AA rOPHTM BOCC TAHO BIlEHHiI ¢>YHKUH~l HCT04HH KA 3AeC b 
METOnOM PA31l0*EHHiI B Pila ¢>YPbE 

1- L - I _ 1 
Yk %ll.l7lyAk(171 ) Y(o l )+ · ~ 2Ak(l7j ) Y ( oj)+yAk(I7 ,-) Y (UL ) I ,

B / 1 / 6~no nOKa 3aHO , 4TO B cnY4ae OAHopOAHoro no KOOPA~HaTaM 	 J -

3$~eK T~eHoro pa c npeAeneHH~ ~1 ~~nHHA PH 4ecKo~ CHMMeTpHH 3aAa4H 

cnpaBeAnH BO COOTHo weHHe 


~ ~ 1 .., 8M( r ,~ ) drj 
.r _' m ,, 0 + ( ( ___=:-.
u\ f ) "" J. ~ --a. 


n ~ O 2" -~ I~ 12 -~ 


-2"-( 1+-
H 2 

n pH 3 TOM annapaTHa~ $YHK~HR MaCKH HMeeT BHA 

... .... H 2 ... 2 Z -+ 2 z ...... 
8",( r , ~ )_ " a(R(z) -Irl -I--~ I -2-( r , ~ » ,

z;O 	 H H 

3TH COOTHoweHHR MO*HO 3anHcaTb B KaH OHH4eCKHX nepeMeHH~X Y(o ) = 
~ 

; L anAn (o),rAe
.;0 

1 	 A(u,p)p dp 
A ( 17 ) 0 +1 .:.....:- n = ( 

2 ~-.2" o 
l l +(~ p) ] 2 

¢YHK~H R HCT04HHKa X(p)npH 3 TOM n peAC TaBflAeTCA B BHAe pRAa 
¢>YPbe: 

OCI n + 1 1 
X ( p ) - l: • n - -:-- ------~- / 13/ 

D= O 217 	 n+3 
[ 1 + (I'P)2]-2'

n OHCK $YHK~HH HCT04H HKa B 3TOM cnY4 ae 03 Ha 4 aeT nOH CK K03~H4HeH

TOB an pa 3no~eHHR X( p )e P AA ~YPb e , KOTOP~~ ocy~ecTBnAeT C A MHHH 
MH3a4He~ THXOHOBC Koro ~YHK4HOHana /3/: 

1 	 2 2DO 

(I Y (O')- l: anAn(I7) 1 du + a 1: an' 	 / 14/
o n=O 	 n ~ O 

YpaBHeH~ e 3~nepa saAa4H / 14/ HMeeT BHA 

1 ~ 


r Ak (I7) I Y ( O' ) - l: a A ( 17 ) ldl7- aa k = O, / 15/
o n-O n n 

KOHe 4 HOMepHY~ annpOKCHMa~H~ HHTerpoAH~~epeH~HanbHoro ypaBHe HH R 

/14 / n pOH3 BOAHM 3 aMe HO~ DRAa ~YPbe era KOHe4H~M OTpe3KoM H sa

L-l1- - "- - 1 - e kn = ll.171-Ak ("1)An ( 17 1) + ,l: Ak ( l7j )An (UJ l+ -2 Ak (oL)An (oL) I , 
2 	 J=21 - til A(o,p,)p1 1.-, A(o,Pj )Pj 1 A (o ' PL) PLA.(o)_Ap_+_1 	 + 1: + 
2. 2 k+S j-2 2 k+3 2 k+S 

[1+(I'P,J']-.- !1+(l'Pj ) ]-.- 11+(I'P )']-2
L

TaK *e, KaK H B npeAblAy~eM pa3Aene, KOHe4 HOMepH~H aHanor pe ry
flRpH30aaHHoro peweHHR 3aAa4 /1 4/ H / 15/ , T.e . peweHHe CHCTeM~ 
nHHe~H~X anre6paH4ecKHx ypaBHeHH~ / 16/ , HaX OAHM Me TOAOM HTe
pa 4H~ c aeTOMaTH4eCKHM B~6opOM na paMeTpa perynRpH3a 4H H Q . 

A HMeHH~pewaeM aaAa4Y: 

L • 1 
l: 	I e .. (a, + -)8, I am : YI f=O.l .... ,L

m"" 0 mL r Tk Lm 

k • - I I I k 2 Jar= ae ,.(af) +1, f= O, I •. .. ,L. 

PaC4eT~ npoBoAHn~cb c nOM~b~ COOTBeTcTBy~~ero KOMnneKca npo 
rpaMM, pean~3YD~HX onHcaHH~H a n r o pHTM Ha $ OpTpa He . 

3. 	 4HCIlEHHOE PEW EHHE nPilMOA 3AaA4H \ 

HaHAeHHoe peweHHe BcnOMoraTenbHO~ /o6paT HoH/ aaAa4H HcnOflb

a yeM AnR peweHHR npRMo~ 3aAa4H - n por H03a pe3yn bTaToB 3KpaHH
poeaHHR no H3eeCT HOH ¢yH K~H H HC T0 4 HHK a /HaHAeH HoH n pH peweHHH 

BcnOMoraTenbHOH 3aAa 4H / . 
a/ 	Bc nOMoraTenb Han 3aAa4a peweHa KOHe4Ho- pa3HOCTH~M MeTOAOM, 

T . e. nonY4eHa Ta6nH 4a 3 Ha 4 eHHH ¢YHK~HH HCTQ4HHKa Ha 3aABHHo H 

KOHe4HOH c eTKe ap rYMeHTOB 06nacnt onpeAeneHHR : X j "" X(p j )' j = 
= 0 , 1, . .. , L , L+ l . nplo1 4 eM XO=1 0, X L + 1= O. BcnoMor aTeIlbHan 
3aAa 4a peweHa no pe 3YIl bTaTaM Yj =y l(U ) , j=1 , .... L , u1=O . oL - 1

J3 KcnepHMeHTa c 3KpaHH pYD~e~ MacKoH MI , anna paTHan $YH~~HA KOTO
po li! Al Bbl 4HcneHa B T0 4K ax c e TKH . A1j _ A1(C1 i ' Pj ) ' . i, j= i. .. .. L . 

npRMa R aaAa4a 3aKnC4ae TCR B npeAc Ka3a H~H pe aynb TaToB 3Kc ne pH
MeHTa Yj2 =- ye «(7 J) , j = 1, . .. , L 4e pe3 3Kpa HHpYlOOlyKJ MacKY M2 

c anna paTHO~ ~YHK~Heli! A 2 .npHHHMa~~e ~ B T04Kax 3 aAaHHO~ paHee ,[ ceTKH 3Ha 4e HH R A~k= A2 ( l7 j.Pk ) , j .k = 1, .. . , L . npJ.1 3TOM npe A
MeHO~ HHT e rpa n OB HHTerpanbH~MH CYMMaMH. To rAa ypasHeHHe /15/ no naraeTCR, 4TO ~YHK~HR J.1 CT04HHKa X2 a 3 TOM cny 4ae coanaAaeT 
3a nHC~Bae TCR B BHAe c ¢YHK~H eli! HC T0 4HHKa XI,Bbl4Io1cneH HOH no pea YI1bT aTaM Bblwe ynoMR

HYTo ro 3 Kc nepHMe HTa. HHTe rpan / 1/ 3aMe HReTCR HHTerpanbHo~ CYM
L 

MO~ no $OpMYIle T pane~H ~ Ha c e TKe P = j / (LT 1) , j = 1, ... , L t
1: 	 ( e kn + a Bkn ) . n = Y k k = O.l • ...• L . / 16/ J

D= 0 	 2 L 2 1 
C Y4eTOM rpaHH4HblX y cnoBHH /4 / : Y. =I.l: ~ j k X jl / (L+l) , 

J~ 1 	 5 4 

http:A~k=A2(l7j.Pk
http:L,u1=O.oL
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Pe 3ynbTaT~ 4~Cne HHO rO npOr H03a CpaBH~eaOTCR C pe 3ynbTaTaM~ 
Y2 3KCnep~MeHTa, npO~3 BeAeHHOrO C ~CnOnb30BaHHeM 3KpaH~py~eH 
MaCKI<1 M2, 

6/ BcnoMoraTenbHaR 3aAa4a peweHa C nOM~bn npeACTaefle HHR 
~YHK~1<11<1 ~CT04H~Ka B BI<1Ae KOHe4Horo OTpe3Ka pRAa ~YP be: 

t L t n 1
X (p) : 1: an 

n = 1 2" n+ 2 
2 - - 

l 1+ (~p) 1 2 

K034xP"' ~j.o1eHTbI $YDbe a~ , n = 1 , . . . , L nOllY4eHbI nplo1 pe we Hlo1101 Bc no 

Mo r a Tenb HOH 3aAa4101 B ~opMe / 16/ no pe3ynbTaT a M 3 Kc ne pHMe HTa 

C 3KpaHI<1PYDl4eH MaCKOr, M1 C a nna pa THOH ¢lY HK Ltlo1eH A1. npAMaR 3a

Aa4a COCTOI<1T B n peACKa 3a HI<1101 pe3Yll bTa TOB y2 3Kc ne p HMe HTa c Mac 

KO~, annap8TH8A ~YHKUIo1A KO TOPOH A2, n pl<1 3TOM npe Anona r aeTcA, 4TO 

~YHKl,(~101 HCT04 HH Ka AnA 06mtx 3Kcn eplo1Me HTOB coSna AalJT . Cne AO Ba 

TeJ1bHO , AflA pe we HlfIA npAMOH 3aAa4101 HaAO soccTaHoB H T~ y2 no $Op 

Myn e 

2 L 2
Y(a) : 1: alA (a) , 

n = 1 n D 

3AeC b 
1 A2 (a,pt)p L -I

A! (u) : l1 p , n t 
- + I

2" 2 n+2 j = 2 
ll +(~P I )2) -2

1 A(o,PL)PL 
+ ------ 1, Pk. ". IIp. k • 

2 n+2 
ll +( ~PL )2)-2

/ 17 / 

2
A ( O' , P j)Pj 

+ 
2 n+ 2 


l 1+ ( ~Pj) )--2

l1p = l /( L +l) , 

npH 3TOM A~ Bbl4HCJ1 AKl TCR Ha ce TKe 3Ha4eHHH O'j = (J - 1) / (L - l) . j = 1 •• •• • L. 
AnA YCTO~4I<1B0ro CYMMl<1pOBaHI<1R o Tpe 3Ka pRAa ¢YPb e / 17 / K03~¢lI<1Ul<1 eH

1 / 3 / Tb/ i n Bbl6H paP)TcR s BHAe : i 1 = a 1/ ( 1+a( ) . npH 3TOM nocne,qoaan n • 
Te J1 bHOCTb en Bbl6HpaeTCR 8 Ba-IAe 11 n2 101 na paMeT p perYllRp l<13a l,( 1<1101 
a nOA61<1p a e TcR 3KcnepHMeHTallb HO. 

Pe3y nbTaTbi 4101 Cne ttHWX 3KcnepHMe HTo B no pe weHHIO npRMOH 3aAa4101 
060HMH MeTo,qaMH cosnaAalOT, 4TO e~e paa CBHAeTenbcTsyeT B nOllb3y 
COCTOAT eJ1b HOC TH 06CY*AaeMOH MaTeMaTJ.14eCKOH MOAe nH 3KpaH~pooaH~A 
KopnYCKynApH~X nOTOKOS . 

~ . AArOPI1HI OTbiCKAHllH <l>OPMbl 3KPAH~PYIOlltE~ MACK~ 

3AeCb, TaK *e, KaK H 8 npeA~y~HX nYHKTa x , paCCMaTpJ.1 Sa eTCR 
CJ1Y4aH ~H nHHAPJ.14eCKOH CI<1MMeTp lo1 ~ . B CBR3 H C 3THM nOIo1CK $OPM~ ~ac
K/.1 M ocyute CT snAeTCR yC TOH4 "" BOH MH liHMH3au,$1ea:1 4lYHK~1010H alla : 

I I 2 
F" [A). ( I Y(o)- ( A (a,p)X(p)dp 1 do- +a n, 

o 0 " 

nOI<1CK HY)!(HOl.1 MaC KH OCYlUCC ronRcT c fl B Kna ccc llHllHIIAPH4e CKJ.1X 
MHoroce rr"eHT H~x MaC OK , Be pT I<1 K an bHbI~ pa 3pC3 KO 'l OP blX npCn CTasneH 
Ha pHcyHKe. AI 

Be p T HKanbHbIH p a 3pes n - c e C' Me IiTHOH lJ,HnHIIA PHl.IeCKOH N a CK Ii . 

1B TaKOM cny4ae a nna pa THaA ¢lYH K ~Io1 R Ma c K",, / 1 npHHHMa e T B~A 

21T n- 1 2 2 2 
A ( O' ,p;Rk'Zk) . L ( d ¢ II O/R. -(oR.) - (PI' Z.) - 2oR.p~Z k cOS ¢), 

2 " 0 k= t 

.-1 2CTa6"n"3"py",Ul"~ <l>YHK~"OHan BW "paeM paBH~M n[R. ,z . ) = 1: ( R + z2) , 
k = 1 k k 

T.e. H~eM 3KpaHJ.1py~~y~ MaC KY C MHH~MaJlbHoa:1 TOlll4J.1HOH H MHHHMa nb
HbiM BXOAHblM OTBepCTHe~ , 06ecne 4 lo1 Ba lOtl.tylO 3dAaHl-lblH 3¢l¢le KT 3KpaHH
pOBaHJ.1R. 

B HTo r e pewaeM 3a,qa 4 Y MHHHMH3aLtHH ~YHKu,HOHana 

a ~ 1 2 0- 1 2 

1" . lRk , z.] = (IY(a)- (A (o ,p;Rk,zk)X (p)dpl do + a 1: ( Rk + Z~)' 


o 0 k = I 

npl<1 3TOM ( 2n- 2)-Mep HblH BeKTOp (R l' ... . Rn_l'~1 .... ,zn_1 )6YAe T CO 
OTBeTCTBOBaTb napaMe Tpa M ~~3H4ecKoH 3KpaHHpy~eH MaCKH B CllY
4ae , ecnH SblnOJ1HRIJ TCR YCJ10BHA 

Zj > Zj+I' R j > 0 , j "" 1, .... n - 1. / 18/ 

3aMeTJ.1M e~e, 4TO He ~6aR MaCKa C napaMeTpaMJ.1 , YAOBneT BopR~~HMH 

ycnoBHAM / 18/ , Mo~e T 6b1Tb H3rOTOBJleHa Ha npaK TH KC. AOnOnHJ.1T eJ1 b
Hble o rpaHH 4eH HA peanJ.13yeMocTI<1 MaCKI<1 MO)!( HO npe ACTa SHTb B BH,qe 

ZJ ~ ZJ+l + h O . R j~ R O ' J ::::t 1 ..... D- 1. 

~TaK, ¢loPMa HCKOMOH MaCKJ.1 Haxo,qJ.1TCA MHHHMH3aLtH eH ¢lyHKU,HO
Ha lla: 

CTa6101J1H3HPYlOutHH ~YHKu,HOHan 0 
HOH HH¢OpMa~J.1101 0 3aAa4e. 
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2 	 1 2 n - 1 2 2 / 19/
-Y ("j ; R.,Zk)] +-2 [Y ("L)- Y ("L ;R ,Zk)]I + a I ( Rk+ Z ),k	 k

k = l 

B o6nacTH Da s eK TopHoro npOCTpaHCToa R 2n- 2 : 

2n- 2 

Dn = I ( R.,z. )C; R / R k,,- R O' 
 %k ~ Zk+ l + hOp k - l • ••• • n_ ll . / 20 /
~Aec b 

L-l 
6,, = I / ( L_I ) , 6p = I / ( L + I ) , Y ( u;Rk ,Zk) = 1 I A (u ,Pj;R .,z. )X( p j)t.p,

j =2 

MIo1HHMYM CJ)YHK 4 Io1 0Hana / 19 / 3 a S"'01T OT n. a Ta K)I(e OT R , ho 
o 

1013 	 120/. npl<1 3TOM L4 e M 6011bwe n. TeM MeHbwero 3t-1<34CHIo1,R A OCTH r a eT 

~YHK4HoHan 1 19 /. npaKTl14eCI<Io<1 4\.<1 C110 cerMe HTOB n MaCKH M B bl6 Hpae M 

MHHHMallbH~M 1013 Te x , npH I<OTOp~X ADC Tlo1raeTCR 3 a AaHH a R T0 4HOCTb 

n OJ.1CKa. MHHHMH 3a4H~ ¢lYHK4HOHalla npo BOAHM MeTOAOM Ae$OpMH pye MO r O 
/ 7

MHo r o rpaHHH Ka ,81 c Ao nOllHIo1TellbHblM npoe KTHpo a aH lo1 eM Ha ocnaCTb 
Dn A o n Y CTl1MblX 3 Hal.4eHHI1 napaMe TpOB R k' Z k' npoeKntpOS a Hlo1e MO)l( 
HO Ocy~ecTBnRTb MeTOAOM Ae$OPMHpyeMo r O MHo r orpaHHHK a HllH Clly 
4a i:;HblM cnoc060M 17 ,8 / , COOTBeTcTBy()utHe Me TOAHKH H3Bec THbi nOA Ha 
3saHHRMH: MeTOA CKonb 3Ruter o Ao nYCK a H KOMnne KC H~H Me TOA 60Kca. 
Pa C 4e T~ npOBOAHnHCb C nOMOutb~ ASYX KOMnneKCOB npo rpaMM, pe anH
3YIJutlo1x 3TIo1 IoI e TOAbi B Knacce AByxce r Me HTHbix MaCOK. \113 c paBHeHlo1.A 
C 3Kcrie pHMeHTanbHWMH AaHH~MH BHAHO, 4TO OTHOC HT e nbHaR no rpe w
HOCTb paC4 e TOB He npeB~waeT 1%. 
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AnropHTMH3a~HR MaTeMaTH~eCKoA MOAenH 

KopnYCKynRpHo ro 3KpaHHpOBaHHR 


B p8MK ax MaTeMaTH't.J eCKO~ MO,l1.enH npou;ecca 3KpaUHpon alll tfl 
Kop nYC tc: ymtpHblX nOTOKOB, CBlt3blBatOllI,eA TPH xapaKTepHCTHKH npo
l\ecca : IbYHK l.lHlO HCTo't.JHHKa nOTOKa, annapaTHytO <l>YHKlI,HJO 3KpaHH
pylOIqeA MaCKH H !llYHKl\HJO pe3ynbTaTa .3KpaHHpoBaHHR, onHcaHbl an
rOpHTMbI nOHCKa Beex Tpex xapaKTepUCTl1K . 3~a4.a TaKOrO pOAa 
B03HHK aJOT npH OTblCK31lHH ¢IopMhI 3KpallHpytOll{eli MaCKH , o6eCne\lHBa,?
lU,ei% C03AaHHe 3neMeHToa HHTerpanbHo~i. onTHKH sa,u.aH lloro nPo¢HnR . 
llJu r UHnHHAPHl.JeCKH CHMMeTpH411blX nOTOKOB H MaCOK OTHOCHTenbHaR 
OlllHOKa l.IHCneHllbIX OUeliOK 3KcnepilMeilTanbHbIX ,l1.aHHblX He npeBbUlla
eT 	 1%. 

PaOOTa BblnOnHeHa B nal5opaTopliH BbJlJHCnKTenbHOH TeXHHKH 

H aBTOMaTH3aQHU olUm. 


C00611.eHHe 06t.eAKHeHHOro HHCTHTYToll .R.u.epHblx HccneAoBaHKA. J)y6H3 1984 

ITepeBO,l1. O.C.BHHOrpa,l1.0BOH 

Kuryshkin V.V., Sevastianov L.A. , Shvachka A.B. P II -84-86 6 
The Algori thmic Real ization of the Mathema t i cal Hode l 
o f 	 the Corpuscular Fl ux t~sking 

Numer i ca l algor ithms of s earch ing for thr ee characteris
tics of the cor pus cular fl ux masking process i ncorporated in 
its mathematical ~odel: t he flux source function, the mask 
t r ansparency functi on and t he r esulting ma sking function , _ 
are described . Such problems appear when searching fo r t he 
mask necessary while performing int egral optics elements with 
prescribed profiles. In case of cy l indrically symme t ri c f l ux 
and masks relative errors of numerical e s tima t es f or expe
r imental data were less than 1%. 

The investigation has been performed a t the Labor atory 
of Computing Techniques and Automat ion, J INR . 
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