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BBeneHHe
 

AnnpOKCHMa~HR ~YHKUH~ RBnHeTCR paCnpOCTpaHeHHNM CpeACTBOM peme
 ';l!
HHR MHOrHXnpHKn8A~x 38A8~. OAH8KO npH aHanH3e MHOrHX THnOB 3Kcne (' 

pHMeHTanbH~ A8HHMX K 8nnpOKCHM8UHH ~8CTO npe~RBnReTCR Tpe6oB8HHe: 

~Hcno napaMeTpOB Y 8nnpOKCHM8HT8 Aon~HO 6MTb He6onbmHM. 3To Tpe6oBa

HHe B~BHraeTCR KaK no Coo6p8~eHHRM 3KOHOMHH B~HcneHH~ H cpeACTB 

H306~eHHH AeHHMX, T8K H no ycnoBHHM pa60Tocnoco6HOCTH MHorHX anro

pHTMOB 8HaRH3a AaHHHX. HarrpHMep, B 3aAa~ax ~nbTp8UHH ~YHKUH~, T:e. 

B~AeneHHR H3 HHX IíOMnOHeHT 38A8HHoro THna, YCTO~qHBOe pemeHHe YA8eT

CH nonyqHTb TonbKO, ecnH KOMnoHeHTM pa3n8raeMO~ ~Hl(UHH rrpH6nH~~TCR 

annpOKCHM8HT8MH c M8nNM ~HcnOM n8p8MeTpOB. Boo6~et npH pemeHHH MHOrHX 

THnOB HHTerpO-AH~epeHUHanbH~X ypaBHeHH~ MeTOASMH npH6nH~eHH~ 60nbmoe 

~Hcno nap8MeTpOB Be~eT K B03HHKHOBeHHID RBneHH~ HeYCTO~HBOCTH peme~ 

HHR. 

B MaTeM8THKe KnaCCH~eCKHM yHHBepcanbH~ annapaTOM annpOKCHMa

UHH ~YHKllHH cnymaT CHCTeMH nonHHOMOB - anre6paH~eCKHX, TpHrOHOMeT

pH~eCKHX, 3KcnOHeHllHanbH~X, o606~eHHMX H T.A. OAHaKO eYQHCnHTenhH8R 
npaKrHKa nOKa3ana, ~TO BMCOKaR TO~OCTb npH Hcnonb30a8HHH TaKHX 

annpOKCHMaHTOB Mo~eT, 6bITb AOCTHrHYTa nHIDb npa 60nblJlOM qH,cne napaMeT

pOB. 3To nOHRTHO. BeAb AnR ycnexa TaKHX annpOKCHMmiTOB H~O, QTo6M 

y npH6nH~ae~ ~YHKllH~ CTaprnHe npOH3BOAHMe (HnH CTspmHe rspMOHHKH) 

6bInH BMp~eHbI paBHOMepHO cna60. Ho, HanpHMep, ~aCTO BCTpeqaID~eCR 

Ha npaKTHKe ~HHHTHMe ~HKUHH T8KHM CBO~CTBOM He o6naAaIDT. 06HqHO 

nocTynaIDT TaK: nOA6HpaIDT 3BpHCTH~eCKHM nyTeM KOM6HHBUHID (HHorA8 

o~eHb My~peHYID) TpaHClleHAeHTHbIX ~YHKUH~ H BBO,iJ,RT B Hee nap8MeTpM. 

3TOT nYTb TPYAoeMOK', HeYHHBepCBJIeH H 683 rapaHTH~ ycnexa, B A8HHO~ 

pa60Te npeAnaraeTCR MeToA, 06eCneqHBaID~H~ IJIHpOKHe H npOCTO peanH3ye

.MbIe anrOpHTMH~eCKHe B03MO*HOCTH H B TO ~e BpeMR He Tpe6~o~H~ H30~

peHHot1 HHTYHllHIot. 

MAeH MeTOAa 3aKrr~aeTCH B cneAyID~eM. npH6nH~eMO~ ~KUHH 

~(x) MM conOCTaBnHeM ee rpy6yro MOAenc - ~~ m(x) ,npH6nH~eH

HO, B O~~HX ~epTax, nOBTopR~ KOHTYP ~(x) H 38AaBaeMYID HRH ~OpMy
..~ 

notf " ~nH rpaqmKOM. 3aTeM B MOAenb m(x ) BMeCTO apryaes-ra x BCTaB

nserca 06~HM~ anrtpotccaua-rr P n (x) (nonHHOM, AP06HO -panaoaansaas 

~YHKmHt, Cnr'-'11H H T.A.) H napaMeTp~ BbIpa~eHHR m(Pn(x» YTO~HR

...
 

IDTCH annpOKCHMaUHe~. KaK nOKa3aRa npaKTHKa, TaKO~ nploteM ~aCTO n03BO
nHeT BeCbMa paAHKaRbHO COKpaTIotTb ~Iotcno napaMeTpOB (HHorAa B AeCRTKIot 
pa3). ~ononHHTenbHoe rrpeHM~eCTBO MeTOAa - MOA8nb Mo*eT 3aA8BaTbCR 
rpa~H~eCKH Iot, cneAOBaTenbHO, OHa B COCTOHHHH yqecTb caMbIe 3K30TIot~e

CKHe oco6eHHoCT~ npH6nH~eMOH ~yHKUHH. 

ilpH Hcnonb30BaHHH MeTOAa B03HHKaeT PflA MaTeM8TIotqeCKHX BonpOCOB, 

06c~eHHID KOTOp~ H nOCB~eHa AeHHaH pa60Ta. 

§ l. OnHcaHHe MeTOna 

PaCCMOTpHM ~YHKllHID, H306~eHHyID Ha pHc.I. Pacc~aH KaqeCTBeH
HO, 3TY KpHByID MO~HO TpaKToBaTb KaK Tononor~eCKH Ae~pMHpOBaHHYID 

CHHYCüHAY, a HMeHHO, paCTHHYTyID B CTOpOHY YB8n~~HHR aprYMeHTa.Mo~HO 

TaK~e CQHTaTb ee CHHYCOHAot1, 3aBHc~e~ OT aprYMeHTa He HenocpeACTBeH-
HO, a no HeKOTOpOMY 38KOHY h(x): 

OCHOBY npe~araeMoro MeToAa. MH 
llHH f(x) ee rpy6yID MOA8nb m(z), 

8prYMeHTa z=h(x) TaK, QTo6~ 

f(x)=m(h(x» • 

~Ta~, 

pasaoe oroõpaxeaae 
Ha Y 

nyCTb A8HN 

• 

3 06naCTH 
x na Y , 

x 
a 

sin(h(x» • ÔT8 MbICnb nO~HTCR B 
conoCTaBnReM annpOKCHMHPyeMo~ ~YHK

a 3aTeM nOn6HpaeM 38KOH H3MeHeHHfl 

HMeno MeCTO 

z ,Y ., ~YHKllHH f (x) eCTb xenpe
m(z) - HenpepbIBHoe oTo6p~eHHe z 

PHC.r. rpa~HK ~YHKllHH y (x ) =sin (x ' 67) • 

OnpeA8neHHe l. ~YHKllHR m(z) Ha3bIBaeTCH rpy6o~ MOAenbID ~YHKllHH 

f (x) , ecnH c~ecTByeT h (x) - TaKoe HenpepbIBHoe o-roõpaaeaae x Ha 

Z ,QTO 

(1)f (x) =m (h (x) . 

@~~1nh(U~~~ GHC~~ 
tm~~ItiM:f{ filJCJ1elit)Elud . 

S&1&Ji&r'jOTEKA 
........ J a -'I
 



TeopeMa I. EcnH m(z) RBnReTCR rpy6o~ Mo~enb~ ~YHKUHH f(x) 

TO Bblp8.JKeHHe m(Pn (x) ) , r~e Pn (x) - nonHHOM CTeneHH n C 

n+' CBo6o~Hbllilli K03~HUHeHTaMH, 6y,rr.eT annpOKCHMaHTOM ~YHKllHH f(x) 

B C - MeTpHKe. 

AOKasaTenbCTBO. ITYCTb HenpepWBHOCTb m(z) onHCHBaeTCR napOM 

ee.lIHtrHH (E , S) • TaK KaK m(z ) - rpyõaa Mo~enb ~YHKUHH f (x) , TO 

HMeeT MeCTO (I). ITo TeopeMe Be~epmTpacca ~nR n~óoro ~o HSM~eTcR 

nonMHOM Pn(x) , RBnR~~x~cR Õ- annpOKCHMaHTOM ~YHKUXH h(x) 

Ho Tor~a BblpaJKeHHe fi (Pn (x ) ) óy~eT C - annpoxcaaaxroa <PYHKllXH 

f(x) • ITpx 3TOM, sHaR 0- norpernHocTb annpoKcxMaUHH h(x) , MH 

MO)KeM onpenenars E. - nor-peuraocvs armpoxcaxanaa MeTo~a. 

ITpHMeqaHH€ I. I1pocToTa MeTo,rr.a no cpaBHeHx~ c ynoMRHYT~ B 

BBe,rr.eHHX 3MnHpHtreCKHM no~60poM CnO)KHHX ~YHKUH~ COCTOHT B TOM, trTO 

HaM He Ha~o YKasHBaTb B (I) KOHKpeTHuH saKOH HsMeHeHHR apryMeHTa 

h (x ) • JIxmb 6H Y nac õsma YBepeHHOCTb, trTO TaKot:-\ saKOH c~eCTBY

eT H RBnReTCR HenpepHBH~. EcnH 3TO TaK, TO P (x) 6y~eT npHónx
. n 

)KeHHeM K HeMY. 

OnpeneneHHe 2. ~YHKUXR m(z) HasHBaeTCR rpyóo~ Mo~enb~ ~YHKUXH 

f(x) ,ecnH c~ecTByeT T8KOH saMKHYTH~ rrpOM6KYTOK Z,G Z Ha 

KOTOpOM: 

I) OHa cTporo MOHOTOHHa; 

2) m(Z,):2f(X). 

Oro onpe~eneHHe rpy60M MO~eJTH RBnReTCR 60nee YSKXM, IiO saTO JIertre 

npoBepReMHM. ITpHMepH rpy60M Mo,rr.eJTH 

pHc.2,3. 

TeopeMa 2. EcnH m(z) RBnReTCR 

CMbICne onpeAeneHHR 2, TO BHpaJKeHHe 

TOM ~yHKUHH f (x) B C- MeTpHKe. 

AOKaSaTeJTbCTBO. Ha XHTepBane 

oópaTHoe HenpepHBHOe oTo6pa)KeHXe 

x ~nR scex y=f (x) • 060SHatrHM 
h (x ) =m-, (f (x ) 

B CMNcne onpeAeJTeHHR 2 ,rr.a~T 

rpy6o~ Mo~enb~ ~YHKUHX f(x) B 

m(Pn(x» 6y~eT annpOKCHMaH

Y,=m(z,) , otreBX~Ho,c~ecTByeT 

m-' (y)=z , onpe~eneHHOe TaKJKe 

, 

'I'oruta ,rr.nR moõoro x E X HMeeT MeC'l'O 

f(x) =m(m-' (f(x»)=m(h(x» 

r,rr.e h(x) H€rrpepHBHO, H ~anbme nOBTOpReTCR ~OKa3aTenbCTBO TeopeMN I. 
TeopeMa 3. Ecnx m(z) RBnReTCR rOMeoMo~HsMOM 06naCTH Z Ha 

Y ,TO BHp8.JKeHHe m(Pn(x» óy~eT annpOKCXMaHTOM n~6o~ HenpepHB-

HOM ~YHKUXH f(x) 

tOKaSaTeJTbCTBO aHanOrHtrHO ~OKa3aTeJTbCTBY TeopeMH 2. 
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TIpHMetraHHe 2. TeopeMa 3'noRcHReT, notreMY B cnyqae Hey~aqX 

armpoxcaaauaa H€KOTOPhIX ~YHKuwi1: nonHHOMaMH OKaSb!BaeT óqnblUyID nOMO~b 

nepexo~ K nOf'apH~MHqeCKOMY, KOpHeRaa~paTHOMY H T.~. MaCmTa6aM. 

ITpHMetraHXe 3.
. 

I1YCTb lf'(x) =a e xp (-bx)
2 

'x E (- 0:>, +0::» 

EcnH BSRTb B RatreCTae rpy60H Mo,rr.enH m(z)=exp(z) , TO ~e B 

KnaCCe nOnHHOMOB 2~ro nOpa,IJ.Ra MN nOnytrHM a6COn~THO TOqHyID annpORCH

MauH~ ~(x) , T.e. HCnOJIbSYR Bcero 3 rrapaMeTpa. ECJIH ~e annpORCWMH

~OBaTb ~(x) npOCTO B RJIaCCe nOJIMHOMOB, TO ~nR aÓCOnIDTHO TOqHO~ 

annpORCHMaUHH H~eH ÓeCROHetrHH~ CTSrreHHOH p~. r~HMep HeCROJIbRO 

H~eaJIHSHpOBaHHhI~, HO OH ~aeT RCHOe npe~CTa~JIeHHe O TOM, KaR H ROr~a 

nOJIyq8eTCR ÓOnbmaR 3KOHOMHR Ha napaMeTpaX. 

ITpxMetr8HHe 4. TeopeMN +,2,3 Óy,rr.yT BepHH H npH SaMeHe C -pSCCTOR

HXR na MeTpXRH L, , .L H pan npynax,2 
ITpHMetr8HXe 5. TeopeMH 1,2,3 OCTaHYTCR cnpaBe~JIHBMMH TaKJKe,eCnH 

nepeHTH OT nOnHHOMOB R ,rr.pyrHM RnaCCaM ~YHKUHt1, ROTopHe RBn~TCR 

annpOKCHMa~TaMH f(x), HanpHMep R TpHrOHOMeTpMtreCKHM nOnv.HOMSM, 

nOnHHOMaM OT HpP8UHOHanbHhIX CTeneHeHx , ~po6Ho-paUHOHanbHHM, 

Cnna~HaM H T.~ •• 

PaCCMOTpHM cnytrat1 MHOrOMepHOrO aprYMeHTa. 

OnpeneJT eHHe 3. ~YHKllHR m(z ) , r ne z € Z f: Rn , H8sHBaeTCR 
nrpy60H MO~E'..JIb~ qJyHRUHH f (x), x E. X f R , ecna cynec-rayer Henpe

pasaoe o-roõpaaeaae z=h (x) 06naCTH x B Z , TaRoe, 'qTO 

f(x)=m(h(x» • 

TeopeMa 4. EcnH m(z) -

HHe m(Pn(x» ,r~e Pn(x) 

h(x) , 6y,rr.eT annpORCHM8HTOM 

AOKaSaTenbCTBO nOBTOpReT 

§ 2. BonpOChI OnTHMHSagHH 

rpyóaR Mo~~nb ~YHRllHH f(x) , TO BHpaxe

- MHOrOMepHHH annpOKCHMaHT oTo6p8)KeHHR 

~YHKllHH f (x) 

paCC~eHHR O,rr.HOMepHOrO cnyqaR. 

H 0606meHaR 

C nOMO~bID npHeMOB, aHanOrH'qH~X TeM, ROTopHe npHMeHRnHCb B~e, 

MO)KHO nepeHeCTH Ha onHChIBaeMH~ MeTO~ MHorHe pesynbT8ThI, HSJIO)KeHHHe, 

HanpHMep, B/I / H R8ca~~HeCR TaKHX CTaH~apTHhIX BonpOCOB TeopHH anrrpOK

CHMaUHH, RaK c~eCTBOBaHHe H e,IJ.HHCTBeHHOCTb HaHnytrmero annpORCHMaHTa 

H T.~ •• Ho BBH,IJ.y BeCbMa mHpORoro <popManbHoro onpe~eneHHR nOHRTHH 

rpyóOH MO~eJIH TaRaR TeopHR óy~eT MaJIOCO~ep)KaTenbHot1. EonbmH~ HHTepec 

npe~CTaBnReT KaqeCTBeHHhIti aHanHS nYTeti, Be,rr.y~HX R CORpameHHID qHCna 

napaMeTpOB B arrrrpORCHMHpYIDmHX nonHHOMax, H B03MO)KHOcTet1 oóo6~eHHt1. 

3~eCb MO)KHO c~enaTb cne,IJ.YIDmHe saMetraHHR. 

I. ~py6yID Mo,rr.enb CJTeAYeT BhI6HpaTb T8K, trTOÓH saKOH HsMeHeHHR 

aprYMeHTa h(x) HMen nonHHOMHanbHyID ~OPMY. ECnH)Ke h(x) co~ePJKHT 

\, 
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HenonHHOM~a.ijbHble SneMeHTH, T.e. r~e CTapm~e npO~3BO~HHe HrpaIDT 6onb


myro pOnb, TO ueneC006pa3HO ST~ aneMeHTH BKnID~HTb B MO~enb. 3To BCer~a -- 
.,

MO~HO C~enaTb, TaK KaK MeTO~ n03BOnfleT HCnOnb30BaTb B Ka~eCTBe MO~e , " "ne~ m(z) He TOnbKO ~YHKUHH, 3a~aHHHe ~OpMYnaMH, HO H ~YHKU~H, 3~aH ,
HHe rpa~HKaMH H Ta6nHUaMH. A B nocne~HHe nerKO BHeCTH KaKHe-yro~HO I	 ,

"	 ,H3MeHeHHH. 

~. Ha rpy6yro Mo~enb HaKna~HBaeTCH ycnoBHe m(Z)~ f(X) • Ho 

ecnH B3rnHHYTb, HanpHMep, Ha pHc.2, TO CTaHOBHTCfl flCHO, ~TO nyqme ~J"I
 
Bcero aTO ycnoBHe c~opMynHpoBaTb TaK: 06naCTb 3Ha~eHH~ Mo~enH COBna ~.
 

~aeT c 06naCTbID 3~a~eHHn ~YHKUHH f(x). ITOTOMY ~TO, ecnH MaKCHMYM ,
 
Mo~enH CTporo 60nbme MaKCHMYMa np~6nH~aeMOH ~yHKUHH, h(x) B To~Ke
 

MaKCHMYMa f(x) 6y~eT ~enaTb nOBopOT, T.e. nOBe~eHHe ee 6y~eT cno~HHM, PHc.3. A 3~eCb ~YHKUHR, H306pameHHaH HenpepHBHo~ nHHHe~,
 

Tpe6YID~HM ~nH annpOKCHMaUHH MHoro napaMeTpOB. ABTOMaTH~eCKoe BblpaBHHBa He Mo~eT 6HTb rpy6o~ Mo~enhID ~YHKUHH, ~306pa~eHHoM
 

HHe MacmTa60B no Y nerKO ~OCTHraeTCH BBe~eHHeM ~ononHHTenbHoro na nYHKTHpOM, TaK KaK o6nacTh 3Ha~eHH~ nepBoM He HaKpH


paMeTpa A BaeT o6nacTh 3HaqeHHH BTOpOM.
 
f (x) =Am (h (x) ) 

TaK ~TO f(x) annpOKcHMHpyeTcR BHp~eHHeM Am(P (x ) , 3aBHCRn 
~M OT n+2 napaMeTpOB. 

PHc.4. ITpHMep rpy60n Mo~enH c nOCTOflHHMM yqaC~KOM. 

5. 3~a~a annpOKCHMBUHH ~YHKUK~ B KBa~paTKqHOA MeTpHKe pernaeTCR 

oco6eHHo npOCTO B Knacce aHanHTH~eCKHX ~YHKUH~. 

~pe~e Bcero OTMeT~M, ~TO ecnH Mo~enh m(z) HBnReTCR aHanHTH
PHc.2. ~YHKUHH, H306p~eHHaH Henpep~BHO~ nHHHe~, Mo~eT ~eCKO~ ~YHKUHe~ B 06naCTa Z , TO BHp~eHHe m(Pk(x» npH nID60M k 

6HTb rpy6o~ Mo~enbID ~YHKUHH, H306pa~eHHO~ nYHKTHpOM. 6y~eT, o~eBH~HO, aHanHTH~eCKO~ ~YHKUHeM B 06naCTH x, , r~e x, CBR

3aHO c Z COOTHomeHHeM Z=Fk(X,)3.	 Onpe~eneHHe 2 rpy6o~ Mo~enH MO~HO pacnpOCTpaHHTb H Ha ~YHK
~R aHanHTH~eCKHX ~YHKUH~, HRH XOTR 6H npOCTO HenpepHBHO ~H~e

UHH, HMeID~He yqacTK" nOCTOflHCTBa (CM. pHc.4). B STOM cnyqae, ARH 
peHUHpye~x, pemeHHe ~aeT CHCTeMa ypaBHeHH~ 

Toro ~To6~ m(z) 6blna Mo~enbID f(x), Ha~o ~To6~ MaKCHMY~, MHHHMYMH 

H yqacTKH nOCTOHHCTBa Mo~enH H ~YHKU~H ~epe~OBanHCh O~HHaKOBO; ~To6H f(f(x)-Am(Pk»)m' (Pk(X»xidx=O, i=O, ... k 

nOCTOHHHHe 3Ha~eHHfl Y HHX COBna~anH, a 06naCTH 3Ha~eHHM Me~ 3KCTpe { S(f(x)-Am(Pk(x»)m(Pk(x»dx=O, 
MYMaMH COBna~anH. 

OTHOCHTeRbHO napaMe~pOB A,ai,a, , ... ,a
4. ~HH~ MeTO~ eCTeCTBeHHHM 06pa30M nepeHOCHTCR H Ha cnyqa~ k 

a~npOKCHMallH~ Ha ~HCKpeTHHX MHo~eCTBax, T.e. rHCTorpaMM, a TaK~e npOH3BO~HHe ~YHKUHH m(Pk(x» 6Y~YT nOCRe~OBaTeRhHO paBHH 

Mo~eT Hcnonb30BaTbCR·B npOlle~pax HHTepnOnRllHH H SKCTpanonHUHH. m' P ' m"p,2 + m'p" m"lp,3 + 3m' P' P"k' k k '	 + m'p'k H T.~.,k k k1
 
I ~ 
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9. YTOtlH8HHe rpy6o~ Mop,e~H MO*HO oc~eCTB~HTb H c nOMO~b~ peKYP-M MOrYT 6~Tb B~MC~eH~, TaKMM 06paaOM, HeaaBMCMMO OT TOrO, KaK a~aHa' 1 
peHTHOM npouegypbl: B3HB mo(z) , YTOtlHHTb ee c nOMO~b~ Pnl (x)xonens m{z) : B BMp,e lflOPMY~~ M~M r'palflMtleCKM. I 3aTeM mo(P (x))=m1 (x) YTOtlHHTb c nOMO~b~ P (x) H T.p,.n 

.l 
6. EC~H npM6~M~aeMafl lflYHK~Mfl Mo~eT 6~Tb ~cTecTBeHH~ o6pa30M j 1 n 2
 

Ta6~H~a I
pa36HT8 Ha KOMhoHeHT~, CYMMO~ KOTOpMX OHa flBnfleTCfl: 
m ' 

f(x)= Lf, (x ) t 
'l 

i=l 1. .f (x ) go(x) g1 (x) g2 '(x ) g3 (x ) 

•
( 

TO tlHC~O Tpe6ye~x napaMeTpOB MO*HO COKpaTMTb, McnO~baYH rpy6~e Mop,e 0,0 1,4 0,4 0,4 0,4r'~M K~O!1 KOMnoHeHTbl f i (x ) 
m
 

m(x)= L m. (x ) ?
 

i=l 1. 

rp,e H:8JKp,afl mi (x) ecrs rpyõas Mop,e~b fi (x ) , M annpOKCMM8HT lflYHK-

UMM f(x) CTpOMTCfl TaK: 
m 

f(x) "'L. A.m, (P'k(x)),
i=l 1. 1. 1. 

To *e MO*HO cp,enaTb H c npOH3Bep,eHHeM 

f(x) "V Arl m . (P'k(X))
i=l 1. 1. 

H C p,pyrHMH ~BrKo onoaH8Bae~H CTpYKTypaMM. 

7. Ec~H B CH~y HeKoTopblX coo6pa*eHH!1 H3BecTHo, tlTO p,~H ~YHKUMH
 

u(x) B ypaBHeHHH
 

BU(x)=f(x) ( 2) 

rne B - HHTerpo-p,H<W>epeHUHa~bHbI~ oneparop, supaxeaae Aro(pn (x ) )
 

HB~fleTCfl annppKCHM8HTOM, TO ypaBHeHHe (2) Mo*eT 6b1Tb npeo6paaoBaHo
 

B arr~e6p8HtleCKOe ypaBHeHHe OTHOCMTe~bHO K03~HUHeHToB nO~HHOMa Pn(x)
 

H nspSMeTpa A •
 

~e~CTBHTe~bHO, KSK ~e YK8ablBarrOCb paHee, p,H~epeHUHpOBaHHe
 

m{P (x ) ) naer BblpUeHHe, conepxamee npOM3Bep,eHHH Jkl (z) H
 
n [k]


P n(x) , k=O, •.. ,n 

• ~s~ee Sm (P n (x) ) dx flB~HeTC~ lflYHK~Het1: n tlHC~8 nepexeaaax 

K03!fl!flH~HeHTOB nO~HHOMa. 

A~re6paHtleCKOe ypaBHeHHe MO)KeT p,8Tb pHp, npeHM~eCTB nepep, 

pS3HOCTHbIMH B OTHomeHHH npOCTOTbI H CKOpOCTH pemeHHH, YCTO~tlHBOCTH 

H T.p, •• 

8. aaHH~!1 MeTOp, n03BO~HeT BBOp,HTb 8H8nHTHtleCKyID n8paMeTpHa8uH~ 

B lflYHKUHH, 3ap,8HHble rpalflHK8MH.HnH T86~HU8MH.nyCTb {~i(X)} 

ceMe~CTBO TSKHX lflYHKU~t1:, 06õe.n.HHeHH~ BaTO ceMet1:cTBo no KSKOMY

~H60 ITpH3HaKY. QyCTb p,anee m(z)- rpy6sH Mop,e~b p,nH TSKHX lflYHKUH~. 

Tor~s {m(Pn(x))J 6yp,eT npH6~H)KeHHbIM onHcaHHe~ 3Toro ceMe~CTBa 
c nOMO~b~ napaMeTpOB, KOTopble MorYT 6blTb 06õeKT8MH 8Ha~HTHtleCKHX one

PSllHt1:: p,H~epeHUHpOBaHMH, HHTerpHpOBaHHH H T.p,. 
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136,4 131,8 134,5 134,5 134,5 
185,8 188,9 188,4 188,4 188,4 
200,0 200,2 200,2 200,2 200,2 
I'89,8 189,4 188,6 188,6 188,6 
162,4 160,5 161,5 161,4 161,4 
123,2 121,7 123,3 123,3 123,3 
77,1 76,8 77,8 77,8 77,8 
27,9 28,8 28,6 28,6 28,6' 

-21,0 -19,7 -20,8 -20,8 -20,8 
-67,0 -65,9 -67,3 -67,4 -67,4 

-107,9 -107,7 -108,6 -108,6 -108,6 
-142,3 -143,0 -142,8 -142,8 -142,8 
-169, I -170,2 -169,1 -169, I -169,0 
-187,6 -188,6 -187,2 -187,1 -187,1 
-197,8 -198,1 -197,1 -197,1 -197,2 
-199,7 -199,2 -199,3 -199,3 -199,4 
-193,8 -192,8 -194,0 -19.4,0 ...;194,0 
-180,8 -179,9 -181,4 -181,4 -181,4 
-161,5 -161,4 -162,0 -162,0 -162,0 
-136,9 -137,7 -136,8 -136,8 -136,8 
-108,1 -109,2 -I07,6 -107,6 -107,6 
-76,3 -76,3 -76,0 -76,0 -76,0 
-42,5 -41,1 -43,1 -43,1 -43,1 
-7,9 -8,4 -7,7 -7,7 -7,7 

-
max LI. 4,6 2,6 2,6 2,6 

B % 3,4% 1,4% 1,4% 1,4% 

B Ta6~Hue I npHBep,eHbI pe3Y~bTaTbI annpOI<CJ{MaUHH CPYHKl..\HH 
f(x)=2oosin(zo,65) , rne z=(2.itx/25)1/5~;'·x=Õ,1'-"" 24>WYHRqHflMH

9 2), 2)g (x)=La,P, (x) , g 1 (x) =Asin (u) , g2 (x) =Auexp(-u g3 (x) =Au/ (1 +u° [-~o 81. 1. 

rne u(x)= ~aiPi (x) ; P, (x) - opTOrOH8JIbHble na [ O,2J[1 nO~HHOMbl. 
~o 1. 

BHp,HO, tlTO npH op,HHaKOBOM tlHC~e napaMeTpOB g, (x), g2(x), g3(x) 

o6eCnetlHB8roT 60~brnyID TOtlHOCTb annpOKCHM8UHH, T.e. MeHbmH8 max6 
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I 



lli 
lt 

11 
Ta6JIHu,a 2 

:1 

f(x) go(x) g3(x) 

1,39 0,23 
132,41 137,80 
189,47 183,08 
202,30 200,66 f,188,69 191,07 
159,00 162,10 LI 
119,37 120,76 
73,80 72,95 
25,30 23,03 

-23,41 -25,75 
-69,76 -70,87 

-111,34 -110,74 
-146,15 -144,27 
-172,72 -170,52 
-190,30 -188,82 
-198,82 -198,77 
-198,85 -200,24 
-191,31 -193,46 
-177,27 -179,07 
-1~7,63 -157,94 
-132,95 -131,51 
-103~54 -101,63 
-69,97 -70,00 
-34,13 -34,09 

~,I7 -2,32 
Q,62 3,19 
3,4% 1,7% 

npHBe~eHM pe3YJIbTaT~ snnpoKcHMSUHH ~yHKUHH 

f(x)=ZOOsin(zo.67) , z=(2$.:x/2Sl 1,5·, x = 0,1, ••. ,24 0pTOrOHaJIbHblMH nOJIHHO-
B Ts6JIHUe 2 
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MaM" go (X) = ;; a i Pi (x) H psxyppetrnto YT0tIHeHHOM <f!yHKUHeH
 

u;
 

Si+,(X)=AigiC'L.aiPn (x ) , u(x,ui)=~aiPi(x) 
c~o 

g,(x)=Asin(u(x,Z», gZ(X)=Ag,(u(x,3» , g3(x)=Ag Z(U(x,4)
 
norpern-
BH~HO, tITO XOTH Y nQJIHHOMS 9 nspaMeTpoB, a Y g (x) HX 6, HO
 

HOCTb annpoKcHMSUHH max /1 y g' (x) MeHbrne, ~eM y nOJIHHOMS.
 
3 
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3noKa30B B.S. Pll-86-135 
MarrorrapaMeTpH~eCKHH MeTog arrrrpOKCHMa~HH ~YHK~HH 

Hgefl MeToga 3aKnn~aeTCfl B cnegYlo~eM. rrpH6nH~aeMoH ~YH

K~HH cp (x ) MbI corrocTaBnfleM ee r'pyõyic Mogenb - <PYHK~H10 míx ) , 
rrpH6JIHlKeHHO, B 06~HX xep r-ax , rto a-rop annryro KOHTYP cp(x) H s arra-: 
BaeMYIO HnH ~opMynOH, HnH rpa~Hl(OM. 3aTeM B xorterrs míx ) BMe
CTO aprYMeHTa X BCTaBnfleTCfl KnaCCH~eCKMH arrrrpOKCHMaHT Pn(x) 
/rronHHOM, APo6Ho-pa~HOHarrbHafl ~YHK~Hfl, crrnaHH H Tog./, H rra
paMeTpbl asrp axenaa m(Pn (X)) YTO~HmOTCfl armpoxcnxanaeü , TaKOH 
rrpHeM rr03BOnfleT ~aCTO BeCbMa pagHKanbHo COKpaTHTb rra~Hcno 

paMeTpOB. 

Pa60Ta BwrrOnHeHa B TIa6opaTopHH BW~HcnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH OHRH. 

Ilperrpaxr 06'beJlHHellHoro HHCTHTYTa JI,II.epHbIX accnenoaanaã. Ilyõaa 1986 

ITepeBoll O.C.BHHorpaAoBoH 

Zlokaz9v V.B. P11-86-135 
Small-Parameter Method for Function Approximation 

The idea of the method consists in the following. We 
match a function cp~) by its ~ough model - a function m~) , 
which i8 given either by a formula, or a graph. Then, in the 
model m(x) instead of the argument x a classical approximant 
Pn(x) (polynomial, fraction-rational function, spline, etc) 
is being püt, and the parameters of the expression m(Pn(x)) 
are refined by approximation. Such a method often allows us 
to drastically reduce the number of the parameters. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Preprint of the Joint Instítute for Nuclear Research. Dubna 1986 


