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Numerical Solution of One Improperly Posed 
Problem 

The numerical method to solve one improperly posed 

problem and the numerical results are presented. 

The investigation bas been performed at the Labora
tory of Computing Techniques and Automation, JINR. 
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C) 1976 06-.eouHeHHIWU UHc•u•y• JIOepHwx uccAeooeaHuu)lY6Ha 

... 
1. PeanbHbie cneKTpanbHbie npu6opbi He HBJIHIOTCH, KaK 

H3BeCTHO, H.LJ.eaJibHbiMH rapMOHHl.J.eCKHMH aHaJIH3aTOpaMH 

H3Jiyl.J.eHHH, T.e. pacnpe.LJ.eneHue 3Hepruu no cneKTpy, nony

l.J.aeMoe c noMO~biO peanbHoro cneKTpanbHoro npu6opa, 

OTJIHl.J.aeTCH OT TOf'O "H.LJ.eaJibHOro" HJIH "HCTHHHOro" pac

npe.LJ.eJieHHH, KOTopoe .LJ.aeT $ypbe- pa3JIO)I(eHne uccne.LJ.yeMoro 

H3Jiy'ieHH.H. 

0TJIH'iHH Ha6JIIO.LJ.aeMOf'O pacnpe.LJ.eJieHH.H OT HCTHHHOf'O 

Bbl3biBaiOTCH MHOf'Ol.J.HCJieHHblMH H BeCbMa pa3H006pa3HblMH 

npH'I.HHaMH, B TO~ HJIH HHO~ CTeneHH HMeiO~HMH MeCTO B 

n106oM peanbHOM npu6ope. B 6onbliiHHCTBe cnylfaeB 3TH 

HCKa)l(eHHH o6yCJIOBJieHbl TeM, l.J.TO .LJ.a)l(e npH MOHOXpOMaTH

l.J.eCKOM H3Jiyl.J.eHHH cneKTpaJibHW~ npu6op .LJ.aeT HCKOTOpoe 

P.acnpe.LJ.eneHHe 3Hepruu no cneKTporpaMMe, o6na.LJ.aiO~ee 

KOHC'iHO~ IIIHpHHO~. <l>opMa 3TOrO pacnpe.LJ.eJieHHH H ero 

IIIHpHHa onpe.LJ.CJI.HIOTCH pa3JIHl.J.HblMH npHl.J.HHaMH: .LJ.HtiJpaK

UHeH Ha .LJ.HatiJparMaX OnTHl.J.eCKO~ CHCTeMW cneKTpaJibHOf'O 

npu6opa, ee a6eppaUHHMH, KOHel.J.HOCTbiO IIIHpHH ~ene~, 

HHCPUHOHHOCTbiO 3anHCWBaiO~ero ycTpO~CTBa, pacceHHHeM 

B CBCTOl.J.yBCTBHTeJibHOM CJIOe cPOTOnJiaCTHHKH H .LJ.p. 

MaTeMaTHl.J.eCKaH nocTaHOBKa Ja.LJ.al.J.u, o6cy)I(.LJ.aeMo~ B 

.LJ.aHHO~ pa6oTe, tiJopMynupyeTCH cne.LJ.YIOII.\HM o6pa30M. 

llyCTb HCTHHHOe pacnpe.LJ.eJieHHe 3HeprHH no cneKTpy 

onncbmaeTCH cPYHKUHe~ ¢ ( x), a pacnpe.LJ.eneHHe, nonyl.J.ae

MOe C nOMOll.\biO peaJibHOf'O npu6opa npH MOHOXpOMa TH

l.J.eCKOM H3Jiyl.J.eHHH, cPYHKUHe~ a( X) , KOTOpyiO Mbl 6y.LJ.eM 

Ha3biBaTb annapaTHO~ cPYHKIJ.He~ cneKTpanbHoro npu6opa. 

Ha6nro.LJ.aeMoe pacnpe.LJ.eneHHe MO)I(HO nocTpOHTb no cne

.LJ.YIOll.\eMy npHHUHny. Ka)I(.LJ.W~ MOHOXpOMa THl.J.eCKH~ KOMllO • 
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HeHT cp (X) d X HCTHHHOrO pacnpe)l.eJieHHH 3aMeHHeTCH an

napaTHOH $yHKUHeH, BCJie)l.CTBHe qero B HeKOTOpOH npou3-

BOJibHOH TOqKe X ' C03)l.aeTCH OCBeW:eHHOCTb /HJIH nOTOK/ 

a(x'-.x)¢(x)dx /puc. 1/. 

X X 
Puc. 1 

)J;pyrue MOHOXpOMa THqeCKHe KOMnOHeHTbl HCTHHHOrO pac

npe)l.eJieHHH TaK)Ke )l.a)l.yT COOTBeTCTBYIOW:HH BKJia)l. B OCBe

w:eHHOCTb B ToqKe x B pe3yJibTaTe qero Ha6JIIO)l.aeMoe 

pacnpe)l.eneHue f(x ') 6y)l.eT Bblpa)KaTbCH HHTerpanoM 

"" f(x') ~Ja(x'-x)cj:>(x)dx. /1/ 

<l>yHKUHH a(x) H, CJie)l.OBaTeJibHO, $opMyJia /1/, yqHTbiBaeT 

HCKa)KeHHH KaK B onTuqeCKOH, TaK H B perHCTPHPYIOW:eH 

qacTHX npu6opa. 

CJie)l.yeT HMeTb B BH.Jl.Y, qTo )l.JIH npaBOMepHoro HCnOJib-

30BaHHH nOHHTHH HCTHHHOrO pacnpe)l.eJieHHH 3HeprHH no 

CneKTpy He06XO)l.HMa BnOJIHe onpe)l.eJieHHaH HOpMHpOBKa 

annapaTHOH $yHKUHH a ( x) . MaTeMaTuqecKu 3TO 03HaqaeT, 

qTo annapaTHaH $yHKUHH )l.OJI)KHa 6blTb HOpMHpOBaHa no 

nnow:a.ll.H, HanpuMep, cne.ll.YIOW:HM o6pa3oM: 

"" I a( x) dx = 1. /2/ 

Ecnu npHHHTb /2/, TO Hanuque annapaTHOH $yHKUHH npu

BO.ll.HT TOJibKO K nepepacnpe)l.eneuuiO 3Hepruu B cneKTpe, 
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T.e. K H3MeHeHHIO $opMbl JIHHHH, nOJIOC H T.n. 3TO n03BO

JIHeT OT)l.eJIHTb BOnpoc 06 HCKa)KeHHH $opMbl pacnpe)l.eJieHHH 

OT BOnpOCOB, CBH3aHHblX C a6COJIIOTHOH BeJIHqHHOH OCBe

W:eHHOCTH, CBeTOCHJIOH npu6opa H T .n. ,lJ;JIH 3TOH UeJIH )l.O

CTaToqHo HOpMHpOBaTb $yHKUHH f(x) H cp(x) aHaJioruqHo 

/2/: 

""' I f(x)dx =I¢(x)dx=l /3/ 
-oo 

TaKHM o6pa30M, 3a)l.aqa ucnpaBneHHH HHCTpyMeHTaJibHOH 

OlliHfiKH CBO)l.HTCH K pellieHHIO ypaBHeHHH /1/ C YCJIOBHHMH 

/2/-3//2/.B )l.aHHOH pa6oTe Hac HHTepecyiOT npo6neMbi 

HCnpaBJieHHH HHCTpyMeHTaJibHbiX OlliHfiOK KOHTypOB COJI

HeqHblX JIHHHH, KOTOpble npe)l.CTaBJIHIOT npaKTuqecKHH HH

Tepec, HanpHMep, B BOnpocax HJyqeHHH HeO)l.HOpO)l.HOCTH 

$oToc$epbi conHua. 

2. PaCCMOTpHM HHTerpaJibHbie ypaBHeHHH BH)l.a 

K¢ ""I A(x-x')¢(x')dx' = f(x), /4/ 

)l.JIH qero npuMeHHM npeo6pa3oBaHue <l>ypbe. 3)l.ecb 

f ( X ) .r:;_ LJ. -00 ' 00 ) ' 

A ( X ) I; L I ( -000 ' ""' ) ' ¢ ( X , ) I; L I ( -"" ' 00 ) 0 

Ecnu npaBaH qacTb ypaBHeHHH /4/ H3BeCTHa npu6Jiu3u

TeJibHO, T.e. f(x) "' f
1 

(x)+ v(x) , r)l.e v(x) - noMexa, TO 

f(w) fT(w) v(w) 
¢(w) 

TaK KaK 

fT( w) 

----- + ----
A(w) A(w) A(w) 

v(w) 
=A ( w) ¢ (w) TO ¢ ( W) = ¢ T ( W) + ---

T ' A(w) 

3Ta $opMyna )l.aeT HaM npeo6pa3oBaHue <l>ypbe ToqHoro 

pellieHHH /4/ C npH6JIH)KeHHOH npaBOH qaCTblO f( X) • 

KaK H3BeCTHO, /3/ He Bcer)l.a HBJIHeTCH npu6JIH)KeHHbiM 

perneHHeM $yHKUHH, nonyqeHHOH c noMOW:biO o6paTHoro 
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npeo6pa3oaaHHH <llypbe. 0TCIO.LJ.a 

131 HeKOp,eKTHO IIOCTaBJieHa B 

THXOHOBY I/. 

cne,LJ,yeT, 'ITO 3a,LJ,al:.fa 111-
CMbiCJie KOppeKTHOCTH llO 

3. Mbi XOTHM CTpOHTb IIpHfiJIH)f(eHHbie peWeHHJI ypaBHe

HHH 141 no MeTO.LJ.Y, rrpe,LJ,JIO)f(eHHOMY B pa6oTe 13 /. Cor nacHo 

3TOMY MeTo,LJ,y, ycTOH'IHBbie pemeHHH 141 Hl.UYTCH B CJie,LJ,yiO

meM BH,LJ,e: 

,--1 
RTa(f,a) ,J ['l'(f(w),w)T(w,a)], 151 

r,LJ,e ~f- 1 
- rrpeo6pa3oaaHHe, o6paTHoe rrpeo6pa3oBaHHIO ~.a 

T ( w , a ) - HeKoTopax 3a,LJ,aHHaH cilYHKUHH, orrpe,LJ,eJieHHaH 

,LJ,JIH BCeX HeOTpHUaTeJibHbiX 3Hal:.feHHH rrapaMeTpa a H JIIO-
c-1 

6biX w , IIO KOTOpbiM 6epeTCH onepaTop J- . ECJIH ciJyHKUHIO 

T ( w, a) no,LJ,l:.fHHHTb cooTBeTCTBYIOLUHM ycJIOBHHM, TO one

paTop RT (f, a ) 6y,LJ,eT perynxpH3YIOLUHM .LJ.JIH ypaaHeHHH 

I 41. KoHKpeTHO B Haw eM cnyqae B Kal:.feCTBe ~f 6y,LJ,eM 

6paTh npeo6pa3oBaHHe <llypbe. Tor,LJ,a 151 HMeeT BH.LJ. 

R . (f , a ) ~ _1__ f -T (_~_:!:)_ f ( w) ex p ( i w t) d w . 161 
1 2rr -~ A(w) 

I I 

B pa6oTe' t, .LJ.OKa3aHo, 'ITO npu Y.LJ.OBJieTaopeHHH onpe,LJ,e-

neHHhiX Tpe6oaaHHH Ha T( w, a) onepaTop 161 onpe,LJ,eJIHeT 

peryJIHpH30BaHHOe peweHHe <.bn (X), KOTOpOe MHHHMH3H

pyeT <iJyHKUHOHaJI 

Ma[¢,fl~ 
(X) 2 

I (K<i>-0 dt +aQ[¢ 

CO CTafiHJIH3HPYIOLUHM <iJyHKUHOHaJIOM BH,LJ,a 
00 

Q[¢[ =I M(w)\¢(w) \2 dw. 
--oo 

B Kal:.feCTBe M (w) MO)f(HO 6pa Th cilYHKUHIO, HMeiOLUYIO JII06ou 

rropH.LJ.OK pocTa rrpu w .... oo • 

4. H3JIO)f(eHHbiH anropHTM 6biJI rrpHMeHeH .LJ.JIH Haxo)f(

,LJ,eHHH CJie,LJ,YIOLUeH MeTO,LJ,Hl:.feCKOH 3a,LJ,al:.J:H: 

x- xl x2 

f ae 12 cp(xl)dxl=be 4250 

a= b 1 ' 
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~ 

• 
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B Kal:.fecTae HCXO.LJ.HbiX ,LJ,aHHbiX B3JITbl KOHTYPhl conHe'IHblx 

JIHHHH MYJibTHIIJieTOB HOHH30BaHHOrO )f(eJie3a, 3aiiHCaHHbie 

Ha ,LJ,BOHHOM MOHOXpOMaTope rnaBHOH acTpociJH3Hl:.feCKOH 

o6cepaaTopHH AH YCCP. 2 2 

( ) - w 
fipHfiJIH)f(eHHOe peweHHe HaXO,LJ,HJIOCb B CJiyqae W, ,.,e • 

qHCJieHHbie pe3yJibTaTbl rrpe,LJ,cTaBJieHbi rpaciJHKOM I puc. 21. 
llpH 3TOM a~ 100070,5. HcTHHHbiH KOHTYP BOCCTaHaBJIHBa

eTCH C TO'IHOCTblO 10-2 

J1 A -----> 

Puc. 2 

Jlumepamypa 

1 

a= 1000 

HafiJIIO,LJ,aeMbiH 

KOHTYP 

a== 10 
a= 0,5 

0 
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