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Bonpo cw cpaB HeH MR npeAc Ka3aHMA KXA c Ha6n~AaeM~M HS 3Kcne
pillMeHT e nOBeAeHMeM CTPYKTypHblX ()lYHKlIMA Fk (x. Q2) r ny6oKoHeynpy
roro pacceRHMR Tpe6Y~T peWeHi-IR 3Bon l'l 1l1-10HHbiX ypaB HcHMi:1 13Y I AnR 
BXOAf\~MX B Fk ( x.02)CllYHKlIMI1 pa cnpeAeIl eHMR I()lPI f(x.Q :? ) KBapKOB 
M r IlIOOHOB BI-1Aa '] , 2' 

2
df (x. 0)-- -2-- _-

CL (02 
) 

l; 
217 

2 2
p ( X • a (0 )) ® f ( X • 0 ) 

S III 
d ln 0 

C Ha4aIlbllbiM YCIlOBi-IeM I HYI 

f ( )'; •Q
2 ) '" fo ( x) • 12 o 

3 Aecb a (0
2 

)_ 6ery~aR KOHCTaHTa CMnb HoA CBR 3 M, 
s 

(0) ul> (J) Us 2 (2 )
P ( x • (~ ) = p ( X ) + -- P ( x ) + ( - - -- ) p ( x ) + ... /31 

S 217 217 

$YH KlIMR pac~en IleH MR IB o6~eM CIlY4ae P RBIlReT CR MaTpMlI e ~ VI 111 
npeACTaBIlR eT co6oA CMCTeMY AIlR CllP KBa pKOB VI rnlOo HoB/ , a CMMBOIl 
® o603Ha4aeT CB e pTKY: 

1 

f ( x H~ g ( x )" ( ~- f ( ~ ) .. ( y) • 141 
y y 

x 

ne peXOA K MOM eHT aM 

1 
~ f " ~ ( Ox . xn - l. f (x) 151 

n 
o 

B CMIlY 

< f 0~ >n < f >n . <J:! >n /6/ 

nepeeOAMT /1/ B 06b1KHOBeHHoe AMCllCllepe HlIMa Il bHoe ypaBHe HMe, pe
lJJ e HMe KOT oporo 

2 2 2 2 
< f (0 ) > "" R (0 ; Qo ) <f ( 0 » 171 

nUll0 

Ile rKO Haxo AMTCR B KamAoM KOHKpeTHOM nopAAKc no as . OGpa~eHMe
© 06t.~1!.IDIhIA HHCTHTYT lI,Itepwa RCCJIe,qOBaBd Jlyt5l1a, 1985. MOMeHTOB 
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n p~B OA~T K n peACT a B neH~~ peWeH~R 3Y /1/ C HY /2/ 8 8~Ae 

2 2 2 2
f( x.Q )=R( x.Q ;QO)@f ( x .Q O). 	 /9/ 

l,qe 

Y+j oo 

2 2 1 2 2


R ( x Q ' Q) = - - - ( ~- R ( Q ; QO) ' 	 / 10 / 
• • 0 217 . n n 

X1 Y-ioo 

K CO~aneH~~ , non Y4HTb /9/. / 10/ / T . e . COBe pW~T b n epexo,q OT 
3BOn~ij~H MOMeHTOB /7/ K x-npeAc T a8 neH~~/ B RBHOM B ~Ae He YAa 
e TCR. tln R HaXOlK,qeH~.A f,( x. Q2) ~ R (x. Q 2 ; Q; ) 6bln ~ pa3B~Tbl pa 3 
nH4 Hble. Ka K T04 Hble 3- 7 • OC HO BaHHble, Ha np HMep. Ha n peAcTaoneH~ 11 
pewe H~R B BHAe pRAa no TeM Hn~ ~H~M OpToloHanbH~M non~HOMaM 

00 2' 
f ( x. g 2 ) = L fk(Q)Pk(x). /11 I 

k=O 
2 oJ 

K034>4>~ij ~ eHTbI fk ( Q, ) KO,TOPOIO Bblpa)!(a lOT CR 4epea < r ( Q~) ' [I . TaK ~ n p~

6nl1)f(eHH~e MeTOAbl , 8- 15 ' .IiI 3 np~6n~)f(e HH blX MeToAOB Ha~6onec non yn R
peH BapI1a4 111 0 HHbilii MeTOA n p06H~X 4>Y HK 4~~ ' 8.1O. 1 1.13.14 ' : peWe Hl1e 
~~e TCR B B~Ae napaMeTp~3a4~~ 

f ( x , 'h = f ( x. I a ( Q2 ) I) • 	 /1 21 

3a 8I1 C ~MOC Tb napar·1eT po B KOTOPO~ I a ( Q 2 ) I on peAe nA eTC A yc nOB YleM 
Ha ~nY4welO BocnpO~ 38 eAeH~R Q2 -3B onI0 4~~, T.e . • Han p~Me p, no MItI
H ~MYMY 

2 2 
2 . <f(Q )'>n - < f(la( Q ) }» n 2 

rh (l a ( Q ) II = L (--- - - ----- ------) /13/
2n <f eQ » 

2 n 2 
rAe <f(Q » nAaeTc R 17/, a <f(la(Q ) I» n - MOM eHT bl OT / 12/. Pa3
B ~ T ~e Mel0A~ 3a 4a CT YIO OKa3~Ba~T CA AOB onb HO I POM03AKI1M~ ~ Tpe 
6yIO T 3 Ha4~ TenbH~X 3a Tpa T B peMeH~ npM 8~ 4 ~cneHI1~ Ha 38M. 

Ta KI1M 06pa30M, nYTb OT 4>opMym1po8K ~1 3aAa411 AO n ony4e H~R KOHK
pe THor o OTBeTa B~rnRA~T TaK : 3aAa4a a Ha n~T~4eCKOe peweH~e4 

/T04Hoe I1nH n p~6n ~ )!(e HHoe/ ~ pean~3a4l1R Ha 38M. O TMeT~M, 4TO 

n p~ 3TOM CKon b yroAHo T04Hoe a Han~ T ~lIe c. Koe B blpalKeH~e lia 38M BbI-

4 ~cnReTCR npH6n~lKeH Ho /c nlO6olii Tpe6yeMolii T0 4 HOCTblO/: 4> YHKij~~ 


3aMeHAIOTCA COOTBeTC T B YIO~~M~ pAAaM~, PRAbi ~ ~ HTer panbi - KOHe4
HbIM ~ CYMMaM~ III T.,q . nO:noMY BnonHe ec Tec TB eHHO B03HI1KaeT COMHe 

H~e B H eo6xoA~MOC TIII n poMelKYTo4Horo 3Ta na / T .e . ~ cnonb30Ba H HR 


T04 HblX aHan I1 T ~4 eC KI1X BbiPalKeHI1Iii/ : Mo~eT oKa 3a Tbc R, 4TO 4>opMyn~


pOBKa 3aAa 4~ cpa3Y Ha R3b1 Ke 8~4~cn~ Tenb H~X MeTOAOB npl1 BeAeT 

K c YllIecT Be HHoMY ynpOl1l eHl-IlO 11 c aMoro peweH~fl. B HaweM cnyya e 

OC HOBH aR npo6neM a COCTO~T B nepeXOAe OT MOMeHToB, 3 BonlO411 R KO 

TOPblX Bbl4l-1CnAe TCA RBHO, K caM~M $YHKijI1AM pa cnpe,qeneHMR I T,e. 


2 

B 	 x -npeAcTaBneH~e/. Ha 36M B~4I11cneH~e MOMeHTa /~HT~rpana/ CBO 
A~TCR K 

1 	 N 
< f> 	 ( = rdx . xn- l . r(x»)~ L w\xn-1.f(X ), /1'-1/ 

n 0 1=1 I 1 

rAe wi ~ Xi - Beca 11 y3n~ ~cnonb3yeMo~ KBaApaTYPHOIii $OpMyn~ 
/K$I . TaKl-IM 06pa30M, aaAaya 4>opMyn~pyeTcR B TepMI1Hax 3HaYCHM~ 
f( x ) B y3noB~x TOYKax. a cneAoBaTen bHo. ~ peweHHe 6YAeT nony-

I 	 ~ yeHO AnA 3T "1 X 3 Ha4eH~~. /YBenI14~BaR N. MO~HO CKonb yr oAHo 6n~3
KO nOAO~TI1 K n~60MY menaeMoMY x /. Aa nee, 04€BMAHO. cneAye T 
pacCMOTpeTb N MOMeH TOB, "ITO AaeT c ~ c TeMy n~Hei1HI>IX ypaBHeH~ ~ 

< f >=Af. 	 11 5/ 

rAe 

< f > = (-d,> • < f> ) . f = (f( Xl), .... f( Y. N» , 1161 
"I li N 

n - 1 
1

A, 	 : w X. i. i = 1 .... . N. 1171 
II I I 

P ewe H~e 3TOlii CI1CTeM ~ f( x i ) ~ n pe Ac Ta snRe T c060~ n p~Gn~me HH oe pe
we H ~e AnA r( x 

j
), n pM4e M n~6a A Tpe6yeM aA T04 HOC Tb Mo*e T 6WTb ,qo 

cT~rH y Ta C ysenM4 e HI1eM N: 

max : f ( x . ) - f (x ) I • 0 	 1181 
. I 1 
I N 

PeanbHO BwGO p N O l paH~4 eH T0 4H OC TblO npe AC TaBneH ~A 4~cc n Ha 
38M, n OCKonbKY 

del A ~ 0 1 191 
N."" 

T. e. C yBen ~yeHl1eM N 3a,qa L-f a nepCXOAI1 T B pa 3 pR ,q HeKoppeK THb!x . 
~enaH~e He n p~BneKaT b Aoc Ta To4Ho r poMo3AK~X MeToAoB perynRp l1 
3a~~11 HeKoppcK THWX 3a Aa4 16 np l1B OAI1T K Tpe60BaH~m B~COKO~ T0 4
HO C T~ B ~6~paeMo~ K4> AnA c paBH ~ TenbHO Hc60n bWl1X N. I Ae xopowo 
pa6oTa~T oG~4H~e c noc o6~ 06 pa l1leH~A MaT pl1~ ~ A. C 3T Olii TOY KI1 3~e

HM R BeCbMa eCT e CTseHHO Mc nonb 30Ba HMe K~ TM na ra yc~a, T04 H~X 

,qnA non~HOM08 CT e n e H~ 2N - 1 C HeK OTopbll·\ a eeOM p ( x)* 

N 

dx . (J ( x ) . P ( x) = ~ w P ( x . ) • /2 01 
2N-l i=1 1 2N- l )o 

.. MOliCH O , H a n p}{Mep , Y4HTbIB<lR ,uOCTa TO'lllO nJlaBHblfl xapaKTep 3BO 
2 	 2

'TlOl (l tn fl O Q -. fl bl6 p a Tb p (x) = f ( x. Qo ) . 

3 
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rAe geca w i J.1 Y3n bl xi onpe AenHIOTc H CJ.1C T eMOI1 2N ypa9HeHVlI1 
f 

,, · r(z.) i a -(z.) 1 . 6
N k 1 k 

! W x . == p '= r dx . /J ( x ) . x • k = O.... , 2N - 1. /2 11 .r-..... 1,02 


I I }: 0,2 
i= I o ( 

OTMeTVlM, 4 TO np J.1 TaK OM B~6ope KBa APB TY PHOI1 ¢opMyn~ 4aCTH~~ cny
4ai1 CVlCT eMbi 115/ C n = 2, ... , N + 1 3KB I1Ba neHTeH Ha xo)t(A e HVlIO pe 0,1 , 
WeHI1A 9 9V1Ae O'''L 
!(X ) = p( X ) P _ ( x)

N I 221 
0 o . ~ 0,6 0,1 10 0, 2 0,_ o.i 0,8 11.

:II .. 
/PN_ I(x ) eAVlHCTBeHH~M 06pa30M onpe A enHeTCA no N 3Ha4eHVlp.M f (x ) /,

i 
T . e., no CyT I1 A ena, I1cnon b 30BaHVlIO n peA CTaa n e HVlA 111 1 InpVl npaK- P KC . 1. P e3YJlbTilTbi BOC CTaH OBneHWt IPYIIl<I.ll1H /2 5 / no ~I OMeH-
TH4e CKOM n pVlMe HeHHVI KOToporo CYMMl1pOaaHVle , eCTec TBeHHo, or- TaM / 26/ c n = 2.4 • . .. 20 / a -0 . 5 , {3 = 3.6 / . npHBe 

paHiII 4e HO: k = 0, .. . , N - 1 I. .ue HW a6conmTHwe 3H a~eHHH /a/ Ii OTHoweHliH r / 6/. 
i-1TaK, nepexoA OT MOMeHT09 K x - npeAc Ta ane HI1 IO 9blr nH AVIT A O

CTa T 04HO npOCTO: AnH B bl6paHHblx Vl3 y c noBVIA AOC TVI)t(e HVlH MaK C VlMa nb 

HOi1 T04 HOCTJ.1 B T p e6yeMoM AJ.1ana 30He n o x I CM. HI1)t(e l K$ 1201 VI Ha- Bw60p Inl onpeAen ReT A Han a30 H no x. B KOTO POM A OCTMraeT CA MaK

60pa ! II I CJ.1Ma nbHaR T OY HOCT b : C YB e nJ.14eHHeM n o6na cT b no x cMe~aeT cA K 1. 

Ha pVlc . 2 ~306 pame Hbi c peA HMe norpe WHOCT VI aOCCTaHOBneHM~ $YHK~ I1M - - I 
f = A < f> • 1231 9 AVlan a 30He 0 ,05 < x < 0.9 1 3K cne PMMeH Ta n bHo M3Mep e HHw e 3 Ha Ye

HiliR 0, 05 < x < 0~7 /-
rAe A-I - Ma T pl1~a , 06paTHaH K 117/. 

f( x . )- ( ( x )n p l1g eAeM, AnH npl1Mepa , pe3ynbTaT~, nony4 eHH~e C Vlcnonb30aa (=[ _ 1 _ ! ( - I I { J 1 '2 • /27 I 
Hvi eM KBaA paT YPHoi1 ¢opr"ynbl r aycca (p( x ) ii 1). Heo6xOAJ.1Mble AnH 9bl Nx. Xl f ( x i ) 
4V1CneH J.1A /201 a e ca Wj VI Y3f1bl X i on p eAem'llO TC fi nOnJ.1HO,.,a MI1 ne)t(a HA I 

pa P 
N 

( x ) 17' AnH pa3nJ.14H blX a J.1 f3 npM ABYX Bbl60pax !n 1: a/ n = 2i J.1 61 n - i + 1 
Ij = 1 , ... , N I. ~3 pM CYHKa BMAHO, 4T O pa3H~e ! n } AalOT xopowy~ 

1 X i + 1 T04 HOC T b B pa3n ViYHbiX 06n ac T Ax n apa~,eT pOB a VI {3. \-1c nonb30Ba HMe
W . x =---- 12 41I - 2 , - ):! 1 2 6 onbwI-1x II B Ba p l1BHTe l al n 0 3 BonAeT n pOABJ.1HYTbC 8 B o6na cT b MeHb

( l -x ) (PN ( X )
j i WVlX a M 60JlbWI1X {1 /T. e. (lJYHKl\~li:1 C aaMeTHbiM nOAaBneH vl eM 06n aCTJ.1 

r A e i j - j -i1 Hynb nOn J.1HOMa PN( x ) . l la pVl c. 1 VI 2 npeACTaBneH~ pe- X -, 1 • 4 TO T I1n M4 HO An~ peanb HblX .t)P/ no cpaBHeHMIO C xapaKTCpHblM YI 

3ynb Ta T bi BOCCT a HOB n e HI1H ¢YHK~J.1A BJ.1Aa AnA BapMaHT a /6 / . 

TaKJ.1M o6pa30M, peweH~1e 3BOnlOl\ViOHI-IbIX ypaBHeHMa:1 CB OA J.1T CA 
a R

f ( x) = X ( 1 - X ) • /2 51 K BOC CT a HOBJleHI1~ no MOMeH TaM. Q 2 -3BonlO~MR KOT OPblX MMeeT flBHblA 

BVlA, ¢Y HK ~ I1 A pac npeAeneHMA B y3noBbix T04Kax. MaTpJ.1~a nepexOAa 

xapaK Teprloro AnA KBapKoB blX J.1 rJlIOOHHblX pacnpe AeneHVlI1, no I1X MO  B X-npeACTaBJleHMe He aaB J.1C\.1T OT BMAa KOHKpe THoA 3Bon~~MM. 4TO 

Me HTaM YAo6HO AnA npMnO~eHI1R: Bbi4l1cneHMfI, HanpMMCp, B pa3JlM4H~X nopflA-t, Ka x no as npOBOAATCfI C II1c n onb30aaHlI1er~ YH\.1BepCa n bl~ oA /Anfl Bbl

< f> n = I3 (a +n . f3+ 1 ) . / 261 6pa HHoi1 KBa ApaTY PHoi1 (lJopMynbi J.1 Ha60pa ! n t I Ma T pVl~ bl A- 1 • 

B 3aKJl104eH\.1e HeCKOnbK O cnOB 0 " A J.1C KpeTHOCT\.1 " nOAxoAa. TOTII 
COO TBeTCTBYIOll\ !1e cpaBHViTeJlbHO He6onb llJOMY 3HBQeH iliIO N = 10 * • Ha ¢~ K T, 4TO peWeHJ.1f1 nonY4a~T c fI B ¢II1 KC J.1pOBaHHbiX T04 Ka x X j He 

PVlC. 1 npJ.1aeAeH bl nonY4eHribie 3Ha4eHI1A f( x .) \.1 OT HOWe HJ.1A r ( x ) flB n Ae TCA CMnb HbiM OrpaHJ.14e HMeM: Bo-nepBblX, KaK y*e OTMe4~nOCb, 

= [(x . ) / f( x ). B"'AHO , 4 TO AnR CpeAHJ.1X x ~04 HOCTb He xY)t(e 1 % ~ YB e n Vl4 Y1BaA N. MO~HO npJ.16nI13Y1TbCA K nlO60MY x /9 Kpai1 HeM c nY4ae,
l I 

Bo c nonb30BdTbCR nOAXOAAl1\e ~ "'1~TepnoJlfl~ J.1ei1/, a BO - B TOPbIX . 3Kcn e 

pYlMe H Tanb H~e AaHH~e. npJ.1BOAH~Mec A 06W4HO ycpeAHe HHwM M no AocTa

* l1crroJl.b3 0aaHl1e AB o J1\lOH TO'lHO CT li /npH 6 0-6HTOB O~1 MalllliHHOM T 0 4 HO WJ.1 p OK\.1M Yl HTepBanaM x B " K p y r JtbIX " a Ha yeH Y1 ~X / T J.1na 0. 05, 
CJlOBe / n03BOnfl € T p a60T8Tb 6e3 p e r YJJflpH 3 aUIDI BITn OTb .uo N '" 20 . 0,25 VI T. A. I. MOll!HO C TeM w.e yc n exoM CBOA J.1 T b B "Y3nOBble" 3 Ha 4 e

max 
HM Fl Bbl6paHHOM KB a A pa TYPHoi1 ¢oPM y nbl.4 5 
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