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AOCTIIKEHHA METOAY 3HAXO/KEHHS TOYOK PO3PUBY
MHEPIIOI'O POAY ®YHKIII OJHIEI 3SMIHHOI

Po3p0o6IeHO Ta TOCIIPKEHO METOA 3HAXOKEHHS TOYOK PO3PUBY Ta & — PO3PHUBY IIEPIIOrO POy JiHiii-
HOi (yHKUIT ozHi€T 3MiHHOT, HAOMKYIOUH 11 PO3PUBHUM IHTEPNOJALIMHUM YU ANPOKCUMALIMHUM JIi-
HillHUM cIutaiiHOM. J[oBesieHi TeopeMH NMpo HEOOXiqHY KUIBKICTB iTepalliil 3amponoHOBaHOTO METOLY
JUISL TOCSITHEHHSI HOTPiOHOT TOYHOCTi. BBeneHo NOHATTS & — HenepepBHOCTI (yHKil oguiel 3miHHOI. Ha
HOro OCHOBI PO3pOOJICHO MOIU(DIKOBAHUI aITOPUTM BUSBICHHS PO3PHBIB MEPIIOTO POILY HEiHIHHOT
GyHKIIT oxHi€el 3MIHHO1, BUKOPHCTOBYIOUH PO3PHUBHUM alpoOKCHUMAaNiiHuIA JiHiiHU] crutaiin. Posrsiay-
TO TPUKJIAL, SKHH MIATBEPIKY€E e(hEKTHBHICTD 3aIIPOIIOHOBAHOIO METOAY. TakoX pO3IiIsTHYyTO HepCIeK-
THBH MOAAJIBIINX JOCTIKCHD.

Kurouosi ciioBa: po3puBHa JiHIlHA IHTEPIOJIALISA, PO3PUBHA JIiHIHHA alpOKCUMALllis, & — PO3-
puB.

Beryn. 3agadi HaOmKeHHST pO3PUBHUX (YHKIIH BUHUKAIOTH JOCHTH Yac-
TO. Haan/IKnaz[, B KOMII IOTEpHIN TOMorpa(bi'l' TIpH  TOCIiIKEHH1 BHyTpimeo'l'
CTPYKTYPH Tilla KOPHCHO BPaXOBYBAaTH HOTO HEOXHOPIHICTh, TOOTO pi3Hy ILiMb-
HICTh B PIHUX 4aCTHHAX Tina (KiCTKH, cepue, ULTYHOK TOIIO MAioTh Pi3HY Iillb-
HICTh, TOOTO INITBHICTH BCHOTO TiNa € (YHKIIEIO 3 PO3PHBAMH NEPLIOTO POLY HA
CHICTEeMI JIiHIH UM TOBEPXOHB); PH TOCITIHKEHHI KOPH 3eMITi 32 IOTIOMOTOI0 JaHUX
3 KEpHIB CBEPIUIOBHH BHHHKAE 33/[a4a BiIHOBJICHHs BHYTPIIIHEOI CTPYKTYPH KOPH
Mizk CBEpUTOBHHAMH. IIpH [I50MY OYEBHIHUM € Te, IO IIITBHICTS IPYHTY B Pi3HIX
TOYKAX KOPH € HEOAHOPIAHOKO i HAHYACTIIIE Mae PO3PHBH MEPIIOrO POy B TOUKAX
MOBEPXOHb, LI0 BiIAUIAIOTE OJHY CKJIAJOBY KOPH Bifl iHIIOI (YOpHO3eM, TJIMHA, ITi-
COK, TPaHiT TOIIO).

ToOTO aKTyaNbHOIO € 3a/1a4a PO3POOKH Ta JOCIHIIKEHHS Teopil HaOMMKEHHS
pO3pUBHUX (DYHKIIH 332 JOMOMOTOI PO3PUBHUX CIUIAMHIB Ta po3poOKa METOIIB
BHUSBIICHHS TOYOK a00 JiHIA po3puBY (YHKIIi U OUTBII TOYHOTO YSBICHHS PO
CTPYKTYpY JOCHiIKyBaHOTO 06’ €KTa. [i po3B’sI3aHHIO MPUCBAYEHA aHA CTATTS.

AHaJi3 ocTaHHIiX Aoc/aixKeHb. 3a7ada HAOMMKCHHS HETIEPePBHUX (YHKIIN
HENepepBHUMH CIDIaHAMHU 3 JOCTaTHHOIO ITOBHOTOIO ONMCaHa B GaraTthox pobo-
TaXx. ICHyIoTh OaraTo TEeXHIYHHMX 3aJad, B SKHX HaOMMKylo4da (YHKIIS He
000B’A3KOBO € TJIA/IKOI0, 1HOAI AOMyCTUMA ii pO3PUBHICTH — JHmIe O MoxXuOKa Ha-
OmmkeHHs Oyia mocTaTHRO Maja. HaGmmKeHHS TaKoro THUITYy paHille IeTalbHO He
PO3TIAAIOCS, ICHYIOTh TUTBKH MIAXOMU IO PO3B’S3aHHSA TAKOTO THITYy 3a4ad, SKi
MPALIOIOTh JJIs YACTWHHHUX BHIAAKIB. 11 Toro, mob po3B’sS3yBaTu MIUPOKE KOO
HAayKOBHX Ta TEXHIYHUX 3a]ad4, KOPHUCHI PIBHOMIpHI HaOMIKEHHS HETJIAAKUMH Ta
po3puBHUMH QYHKIiSAMH. B pobotax [lonosa B.A. [1] Ta fioro y4HIB IOCTiIKy-
FOTBCSL HAOMIDKEHHS HellepepBHUX (PYHKITIH 3a JOMTOMOTOI0 PO3PHBHHX CIUIAMHIB B
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yeOuIeBchki HopMmi. B pobdorax Jluteuna O.M. [2] Ta #oro y4HiB IOCIiIKyBa-
JIOCSl TIMTaHHS HAOMMKECHHS HernepepBHUX (YHKLiM ojHiel 3MIHHOT KYyCKOBO-
CTATUMH (DYHKIISIMH.

B poGotax [3] mochimkyeTbes pospusHuil memod I anrbopKiHa BUCOKOTO
nopsaky. Ha BiaMiny Bin kiacuyHoro mMetoay ['anbopkiHa, po3pHBHUIL METO/I ar-
POKCHUMY€E PO3PUBHHI PO3B’SI30K (DYHKI[ISIMH, PO3PUBHUMH Ha TPAHUIIIX PO3paxy-
HKOBOT CITKH.

B poborax [4] — [7] 3anponoHOBaHi Ta JOCHIIPKEHHI MaTeMaTHYHI MOJeIi
(HOBI KJIacH KpaioOBHX 3a/1a4 3 PO3PUBHUMH PO3B'SI3KaMH), 10 ONHUCYIOTh MPOLECH
B HEOJTHOPIJJHUX CEPEOBUIIAX 3 TOHKUMHU BKJIIOYECHHSIMHU-TPILIHHAMH.

st MOJIemoBaHHS CKIIaIHUX TIaaKuX (Pi3MYHUX SBHI B SIKOCTI TOTY>KHOT
00YHMCITIOBANILHOT TEXHIKM BUKOPUCTOBYIOThCSI Dyp’e — crekrpanbHi Meronu [8].
IX mBHaKicTH 361KHOCTI 3aJIeKKTh Bifl TIAAKOCTI Ta ePioAMYHOCTi GyHKIII B 10-
CIIpKYBaHii o6sacTi. SIKImo (GyHKIisS Mae po3pHB Xoua O B OMHIM TOUII, IIBHI-
KIiCTh 301’KHOCTI TOTIpPIIYETHCS Ta MOPSL 3 PO3PUBAMHU PO3BUBAIOTHCSI KOJIHMBAHHSI.
Taka nmoBefiHka Ha3uBa€eThCs sAsuuem Iioca. TooTo, SKIIO (QYHKIIIS € PO3PHUBHOIO,
To Ti psang Dyp’e He € rapHUM HabmMKeHHSIM QYHKIIT. B pobori [9] BukopucToBy-
10Thesl GinbTpHU y po3kiani Dyp’e po3puBHUX QyHKIIN. Ase (inbTpallis He TTOBHI-
CTIO 3HHMIIYE siBHIE ['i0ca.

B po6Gorax [10] — [12] aBTopamu 3anponOHOBaHUN METOJ BiTHOBJICHHS PO3-
puBHOI ¢GyHKIIi onHi€] 3MIHHOI Ta aNTOPUTM BHABICHHA TOYOK & — po3puBy. B
JlaHii poOOTI MPOMOHYETHCS OOIPYHTYBAHHS [[LOI'O METOJY Y BHIJISI/II TEOPEM IIPO
30DKHICTh iTepalliifHOro mpolecy Ta KUIBKOCTI iTepaliil, mo moTpibHo 3poOuTn
IUTSl BUSIBTICHHSI TOUKH £ — PO3PHBY.

IMocranoBka 3agauvi. Hexaii 3anana miniitHa ¢yHKIiS oxHiel 3MiHHOT f(X)
Ha iHTepBani [0;1] 3 MOXIMBUMU PO3pHUBAMU MEPIIOTO POAY B TOUKAX X;, k = I,_n .
3anani By3nu po3ouBaroth inTepBai [0;1] Ha n—1 vactul. Tpeba moOymyBaTu Ta
JOCIIAUTH METOJl BiJJHOBJICHHS PO3pMBHOI OYHKIII f(X) Ta BHUABUTH TOYKU
& — PO3pUBY.

MeTox BUSIBJIeHHSI TOUOK £ - PO3PUBY.
Busnavennss 1. Bynemo HazuBaTH PO3PUBHUM IHTEPHOJSMIHHUM JTIHIHHUM

CIUTaliHOM Ha BIApi3Ky [x;, X, ], k=L n—1 ¢ynkuito S(x)e C"l[a, b], sxa Bu-
3HAYAETHCS] HACTYITHUM YHHOM

X—x
_t k+1 -
Sx)=C;, ———+C;4 )
e = Xkt1 X1 — Xk
ne C;, Cry, k=1,n—1 — napametpu crnaiiny S(x), 110 BU3HAYAIOTHCS y BUIJIS-
Il OJHOCTOPOHHIX TPAHUIL

Cl = umofum(;ﬂz 1mnofu»

X—>Xj + XX 41—

k=Ln-1, (1)

Teopema 1. ko f(x)eC_l[a, b], sxa € r paz ougepenyitiosanoio Ha

KOMCHOMY 3 inmepeanié [x;, X1, k=Ln-1, r=12, mo 3amuwox Rf(x)=
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= f(x)—S(x) HabrudicenHs po3pusHUM THMEPNONAYIUHUM CHAAUHOM 8uensioy (1)
Ha KOXCHOMY inmepeani po3oumms 6yo0e mamu 6u2isio
Xk+1
, —_—
Rif()= [ fOOC( HAE, xelx. xyl, k=Ln-1,
X
x=x (5 =9
s x, <E<x,
X% =Xy (r=D!
G(x. &) = 1 k=T,
-
X=X (% —6) <r<
- ) > XS § S Xpt1o
X =X (r=1)!
Jlani nmponoHyeThCsl aNrOpUTM BUSIBJICHHSI PO3PUBIB (YHKIT o/HIET 3MiHHOT
Ta aITOPUTM ONTHMAJIBHOTO BH3HAUEHHS BY3/iB HAONIKYIOUOTO CIUIAMHY, SIKHHA
cOpPMYITFOEMO TIO KPOKaXx.
Busnauennst 2 Pospusnum anpokcumayitinum AiHIHUM CRIAUHOM HA BiApI-

3Ky [x;, x,_;], k =1,n—1 Oynemo HazuBaTH po3pHuBHY (YHKIIIIO, BU3HAUEHY (op-

Mynoro (1), me koedimienTn C,(+ , Cpyy cCIUIaliHa 3HAXOIAThCA METOAOM Hail-

MEHIIINX KBAJIPaTiB B OJHIN i3 HACTYIHHUX QOPM:
- JMCKPETHIH Bhopmi
n-1

n—1
2 G +0) = Sy (i +0)) + 3 (f (3 = 0) = Sy (x, =0))” — min ;
k=1 k=1

- iHTerpanbHiilt Gpopmi
n=1 %k+l
> I(f(t)—S(t))zdt—>mCin. ©)
k=l g,

Busznavenns 3. Skmo | lim f(x)— lim f(x)|<e&, T0o dyHKmito f(x)
x—>x,+0 x—>x,—0
OyneMO HAa3UBATH & — HENEPEPEHOIO 6 MOUYL X, .

Onmumanvrum nabopom gy3iuie OyneMo Ha3MBaTH TaKy HallMEHINy KUTBKICTh
BY3JIiB, Cepell SKUX € TOYKH & — po3puBy (yHKLIi, Ta TaKy, HI0O PO3PUBHHI
CIUTaitH, moOyJOBaHUI Ha IX OCHOBI, HAOMIDKY€E (DYHKIIIFO 13 3aJTAHO0 TOYHICTIO.

Bukitanemo anropuT™ HaOJIM>KEHHST pO3pUBHOT (PyHKIIIT ITOKPOKOBO.

Kpoxk 1. Byayemo po3puBHHIA anipoKCHMAIHHUI citaiiH S(x) Ha 3amaHux

By3Tax X, k =Ln 3a dopmyiow (1) 3 nesinomumu koedinientamu C, Cp,,
k= m [Mpuyomy Ha mepIiii iTeparii BBaxaeMo, 10 OJJHOCTOPOHHI 3HAYCHHS
dyukuii B 3amaHmx Bysnmax 36iraoThes. 3naxomumo Bekrop C=(C[,C,,C;,
Cy,..., Cr 1, C) 3 ymoBu (2). Ilicns mincraHoBKM 3HaiizieHux KoedilieHTiB y
cruaite (1) orpuMaemo craifa
Sp(¥) =S (x, C"), x e[xy, ¥ )y k=1Ln—1.
Kpoxk 2. Ha xoxHOMYy 3 iHTEpBamsB [x;, X, ], k =1,n—1 obumcmoemo 3Ha-
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wenna Jy = max  J(x), J,(x)=]f(x) =S, (x)].

X SXS<Xp 41

Kpox 3. SIxmo Buxonytorscs ymosu: 1) J, <6, J,,; <J, e 6 — 3auana

TOYHICTh HAOMIKeHHs; 2) S(X) € & — HenepepBHOIO B TOULI X

4+1> TO BY30I X

q+1
BUAIAEMO 3 PO3ITIANY.

. * * .
Kpok 4. 3 ycix J, obupaemo MakcumanbHe 3HaueHHI M = max(J,) Ta zi-
1<k<n

JIUMO 1HTEPBAJI, B IKOMY 1Ie MaKCUMaJIbHE 3HAYESHHS] OTPUMY€EThCSI, HABITLII.

Kpox 5. Ha HOBiii MHOXHHI BY3JiB 3HOBY OyAyeMO anpOKCHUMAI[iifHUHA
crutaite 3a dopmysoro (1) Ta 3a dpopmysoro (2) 3HAXOAUMO BEKTOP KOe]ilieHTiB
C.

[lepeBipsieMO BUKOHaHHS YMOBH max | f(x)- Sp(x)| <0, pne & —3agaHa To-
xela,b]
YHICTh HAaOMVKEHHs. SIKIIO yMOBa BHKOHaHA, TO OTPUMAal HaOlp ONTUMAaIbHUX

BY3JIiB HAOJIMIKYIOUOTO CIUIAiHY, Cepell AKUX 3HAXOMATHCS 1 PO3PUBH 331aHOI (y-
HKII1. SIKII0 BKa3aHa yMOBa HE BUKOHAHA, TO MIOBEPTAEMOCS 10 KPOKY 3.2

Teopema 2. Axwo f(x) e Cil[O; 1] € xyckoso-ninitinoro ynxyicro i mae oo-
HY MOYKY pO3pU8y nepuiozo pooy x =m/2%, m ke N, m<2*, mo mosxcna iv su-

asumu He binvuie, Hide 3a k imepayiil.
Jlosedennss OyieMo TIPOBOJUTH METOIOM MAaTEMATUIHOT 1H TYKIIii.

Hexait k=1, m=1, o010 x =0,5.
Kpok 1. B sxocti By31iB pO3pHBHOTO JiHIITHOTO cIaiftHy S(x) BHOHpaeMo
piBHOMIpHO po3TamoBaHi By31u X, =0, x; =0,5, x, =1. Bynyemo po3puBHUH

CILUTaliH
X203 o 220 c10,05):
S(y=]  0-05 7 05-0
+ x—1 _x-0.5
C , x€(0.5,1].

+
2 3
0.5-1 1-0.5
. . + .
J1s T09aTKOBOTO HAOMIKEHHS B SKOCTI mapamerpiB C), Bi3bMEMO OJHO-
CTOpOHHI 3Ha4ueHHst GyHKIIT f(x) y moTpiOHHX By3nax, TOOTO

C; = lim f(x).

x—=x;£0
Jyist 3HaXO/KEHHS MapaMeTpiB BUKOPUCTOBYEMO METO]] HAWMEHIINX KBaJpa-
TiB B iHTEerpasibHIN (popmi. Bunuimemo ¢yHkuionan, sikuii Tpeba MiHIMi3yBaTu:

1 0.5 1
J(O) = [(f@®)=S@) dr = [ (f()=S@) dx+ [ (f(x)=Sx) dx.  (3)
0 0 0.5

Ockinbku  f(X) € KyCKOBO-JIHIHOIO PO3pUBHOIO (yHKIIE, TO f(x)—
—S(x) =0. 3Binku orpumaemo J(C)=0.

Tob6To ast BUMAKY, KOJIM PO3PUBHA JIiHIMHA (QYHKIIIS MAa€ OJJHY TOYKY pO3-
pUBYy x =m/ 2k, k=1, m=1, To s BiTHOBJCHHS Takoi (YHKIIii JOCTATHLO O~
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Hi€l iTeparii.
Hexait k =2 . JIna Bu3HaueHocti 6ynemo BBaxkaTu m =1, TO6TO x =1/2%.
Kpoxk 2. IIpu nobynoBi craiftny S(x) y 3anmporoHoBaHOMY Ha Kpomi | Bu-
Al QyHKIIOHAT OyIe MAaTH BUTIIS

1 0.5
J(C) = [(f() =S dx= [ (f(x)=S(x))*dx 0,
0 0

1

OCKIJIbKH I (f(x)=-S (x))2 dx=0, 060 f(x) € niHIIHOIO HETIEPEPBHOIO (YHKIIIEIO
0.5

Ha iaTepBaii (0.5;1) .

IntepBan, Ha sikomy J(C)#0, minMMo HaBmii, BBOJSYM HOBHH BY30I
x=0,25. To6To MaemMo HoBuii HaGip By31iB x, =0, x, =1/2%, x, =1/2". 1, no-
BTOPIOIOYH KPOK 1, OTprMaemo:

1

0.5 4 0.5
J(C) = [ (f(x) =S dr= [ (f(x) = S() dx+ [ (f(x)=S(x))’dx=0.
0 0 1
4
AmnanoriuHuii pe3ysbrar Oyze y Bunaaky m =3, k=2.
ToOTO A7s BUSIBIICHHS TOYKH PO3PHUBY x =m/2" k=2 moTpiOHi 2 iTeparii.
Hexaif Juisi BUSBICHHS TOUKH po3puBy x =m /2, m =1, k =n motpi6uo n
iTepaniii, To0TO Ha n— il iTepamii po3puBHMH crutaiiH S(x) Oyayemo Ha Bysnmax
Xo=0,x =1/2", x, =1/2""" i Minimizyroumii pyHKIiOHAT Mae BUIIIA
1/2" 172"
JO)= [ (fG)=S@Vde+ [ (f(x)-S(x)’dx=0,
0 /2"
OCKINBKH (DYHKILisI € KyCKOBO-JIHIHHOIO 3 €XMHIM PO3PHBOM B TOUIl x =1/2".
JloBenemo, 110 AJi1 BUSIBJIIEHHA TOYKH PO3PUBY x = m/2k, m=Lk=n+1
moTpibHO 7+ 1 iTeparis. s mporo BUMagKy GyHKIIIOHAT

1/2" 1/2"71 1/2"
JO)= [ (fG=-S@Vde+ [ (fG)-S@)dr= [ (f(x)=5(x)) dx#0,
0 172" 0

1/21171
OCKIJIbKH I (f(x)-S (x))2 dx=0, 60 f(x) € niniiiHOIO HeNepepBHOIO (PyHKIII-
1/2"
ero Ha intepsani (1/2", 1/2")
IarepBan, Ha skomy J(C)#0, minMMO HaBMiJ, BBOJISYM HOBHH BY30I]

x=1/2"" (10610 PobUMO 71 +1—y iTepartiio). I, Gyayroun Ha HOBIif Tpiiiui By3IiB
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Xo =0, x, =1/2"", x, =1/2" pospuBHuii criTaiin, OTPMAEMO:

172"+ 1/2"
JO) = [ (f-S@dx+ [ (f(x)-S(x) dx=0,
0 1/2n+1

TOMY IO TOYKa X =1/ 2" ¢ Toukor0 po3puBy.
ToO6TO po3puB BUABICHO 3a 7+ 1—Y iTepariito.
Teopema 2 noBezeHa.

Teopema 3. SAxwo f(x) e C7'[0;1] — kycroso-ninitina dynryis, wo mae 0oHy
MOYKY pO3pUBy Nepuioco pooy X', mo euseumu it moscna 3a k= |_—10g2 ZE—I

imepayiti 3 NOXUOKoKW €.

JoBenennsi. OnunieMo aJrOpUTM BUSIBJICHHS] TOUKH € -PO3PHBY.

Kpok 1. Obupaemo piBHOMIpHE po36uTTs iHTepBany [0;1]: x, =0, x; =0.5,
x, =1. 1 Oyayemo Ha mux By3nax po3puBHUI cruiaiiH S(x). dyHknioHan, sSkuit

Tpeba MiHiMi3yBaTH, Mae Burisix (3). OnuH 3 iHTETpatiB B IboMy BHpasi Oyne mo-
PIBHIOBaTH HYJIO, OCKUTBKHM Ha 1HTEPBAJI, II0 IKOMY BEJCThCS IHTETpyBaHHS, (QyH-
KIIis 33Ja€THCS € HETICPEPBHO 1 JTIHIHHOTO.

Kpoxk 2. Iarepsain, na sskomy J(C)#0, nimmmo Hasmin. Hexai anst Bu3Ha-

yenocti ue intepsan [0;0,5] i o6upaemo Bysn
X =0,x =1/2% x,=1/2.
3HOBY X OyayeMo CIlaiiH Ha HOBHX BY3JIaX, 1 OAMH 3 IHTETpalliB B MiHIMI3Yy-
104oMy (QYHKIIOHATI He Oyze MOpiBHIOBATH HYJIIO.
3HaiiieMo KpuTepiil 3yNMHKH iTepaLiiiHoro npouecy.
Tpeba 3HalTH Takuii HaWOMIKYMI O TOYKHM PO3pUBY iHTEepBan (m/ 2k,
(m +1)/2k ), me N, m< 2¢, mo BUKOHYETHCSI yMOBa

m+1l m

b k]
Ockinbku k€ N, 10 k = (—log2 (25)—| — e Homep iTepauii (KpoKy), Ha sIKii

1 e 1 1
2e >—<2e=2" >—=k>log,—=-log,(2¢).
Y 2 825 g,(2¢)

NOTPIOHO 3YNHUHUTH iTEpaAIliiHIH TIpOLEC.
Yucno m 3aJ0BOJBHSE HEPIBHOCTIM

m « m+l
—<x <

o o :>m<x*-2k,m>x*-2k—l

Ockinbkun me€ N, T0 m =Lx* 'ZkJ.
To6To na k =[ -log,(2¢) | — itepauii 3Haiinemo TouKky &—-po3puBy X , siKa
MOTPANUTh B & — iHTEpBA (Lx* ~2kJ/2k, (Lx* -2"J+1)/2k). To6ro x e

ef|x 2t |2, (Lx*-2kj+l)/2k).

Teopema noseneHa.
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Hpukaan 1. Hexait po3puBHa niHiifHAa QyHKIIA f(X) Mae po3pUB MEPIIOTO

poay B TO4Ii x =7-3~0.14159265 . CxnageMo TabIMIO pe3ynbTarTiB BUSB-
JICHHSI TOYKH & — PO3pHBY, TOOTO & —IiHTEepBall, Ta HOMEp iTepalii B 3aJIe)KHOCTI
BiJl 331aHOT TOXUOKK £ (Tabm. 1).

Tabnuwus 1 — Pesynbrati po3paxyHKy

TToxubka, Howmep iTeparii, & — iHTEpBal
3 k
0,01 6 (0.140625; 0.15625 )
0,001 9 (0.140625; 0.1425781)
0,0001 13 (0.14147949; 0.1416016)

Busnauennst 4. Bazucnum pospusHum JIHIUHUM CHAAUHOM Ha I1HTEpBai
[0;1] 6ynemo Ha3uBaTH CILIaH

h(x), x e[0;1];
B(x) =
0, x ¢[0;1],
ne h(x) — TiHIHHUN HENepepBHUHN MOJIIHOM.

Teopema 4. Jlosinory pospusny ninitiny @yuryiio [(x) 30 CKiHUE€HHOW Kilb-
KIiCmIO po3pugie nepuiozo pooy MOXCHA npedcmasumu y 6ueasioi cymu 6a3ucHux
PO3PUBHUX CINATIHIG.

.o o . . + C e

JilicHo 3aBxau, 3HalinyThes Taki M € N 1mapamerpu C , 1o JiHINAHY po3-
pUBHY QYHKIIIFO MOYKHA 3aIACATH y BUTIIAIL

M
f(x)=Y B(Mx—k;C;), C; = f(iioj.
k=1 M
Buknagemo anroputM HaOIDKEHHS PO3PUBHOI JTIiHIHHOT (YHKIIIT TOKPOKOBO.
Kpoxk 1. Bynyemo po3puBHHI artpoKCHUMamiiHUK JIHIHHUHA critaiiH S(x) Ha
3aJaHUX By3lax X, k = Ln (HanpuKaa, piBHOMIPHO pO3TalIOBaHUX) 3a (GOpMy-
010 (1) 3 HeBinomumu koediuientamu C;, Cp,,, k =0,n—1. Tlpudomy Ha nepuriii
iTeparlii BBa)KaeMoO, IO OJHOCTOPOHHI 3HAaYeHHS (YHKINI B 3aJaHUX BYy3JIax
36iratorbest. 3uaxoaumo Bekrop C =(C),C5,Cy,Cy ..., Cr, C,) 3 ymoBu (2),
obuncmoroun pynrkmionan J(C).
Kpoxk 2. 3naxonumo iHTepBaiy, Ha KX
Xh+1
j (f(t)=Sp,(1)*dt #0, k=0,n—1.
Xk
Obuncnmoemo ix mOBXKUHY d; =X, —X,. Skmo d, <2&, TO iHTepBaNH
(X}, X;,]) € &—OKOJIOM TOYOK PO3pUBY (& —po3puBaMu) i iTepaniiHuil npouec
3aKiH4eHO. SIKIIo 1 yMOBa He BUKOHYETHCS, TO 3HAMIEHI iIHTEpBaJIM AUIMMO Ha-
BIJI. [HIII iHTETrpanmy MOPIBHIOIOTH HYJIO, OCKUTBKH f(X) € KyCKOBO-JIHIHHOIO
¢ynkmiero. OrprnmaeMo HOBUH HaOip By3miB. I moBTOproeMo kpok 1.
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Kpoxk 3. B sixocti By3miB POPHBHOTO_ CIIaiiHy oOupaeMo KiHIN iHTepBaIry
(0;1) Ta TOUKM & -pO3PHBY x m=1,M , Bpaxosytoun C; = f(0), C;

=f(x,xe), m :1,M, Cua :f(l).
Hpuraan 2. Hexait B oomacti D =[0,1] 3amana ¢yskis (puc. 1)

—12x%* +2, x€(0,0.4];
f(x)=143-x, x€(0.4,0.7];
1, x€(0.7,0.1].
To6T0 1 GyHKIIS Mae 1Ba po3pu-
BH IEpIIOro poxy B Toukax x =0.4,
x=0.7. 3agamo &=0.01. Ockinbkn
3amaHa (DyHKINS HeNiHilHA, a HaOIMKYy-
Batu OyaeMo IHIMHAMH pPO3PUBHUMHU
CIUTaliHaMH, TO MOTPiOHO 3alaBaTH TOY-
HICTh HAONMKCHHS O , HAPUKIAL O =
=0.01. ApantyemMo HaBeJeHUWIl BuUIIe

f(x)

, , , , ANTOPUTM.
0 02 04 0.6 038 Ha nepmomy xpomi Oymayemo pos-
x PUBHHI  ampOKCHMAIlHUNA  CIDIaiH

Puc.1 -~ I'padpix dyHui. S(x) maBysmax x,, k=1, 3a gopmy-

noto (1) 3 Hesinomumu xoediuienramu Cy, Cp,y, k =1,n—1. 3HaXOAUMO BEKTOp
C 3 ymoBH (2).
Jani Ha ApyroMy Kpolli Ha KOKHOMY 3 iHTepBamiB [x;, X;,,], k=1,n—1 00-
YHUCIIIOEMO 3HAYEHHS Jk = max J,(x), J(x)= |f(x) Spy (x)| I xpoxk 3 3Bo-
X SXSXp 4]

TUTBCS IO TIepeBipku yMoB: 1) J, g < o,J g1 < O, Je O — 3aJaHa TOYHICTH HAOJIH-

KeHHsl; 2) S(x) € &—HENepepBHO B TOULI X, ;. SIKIIO LI yMOBH BHKOHAHI, TO
. *

BY30J X, BHAAIIEMO 3 po3riiay. 3 ycix J; o06upaeMo MakCHMalbHE 3HAYCHHs

M = 1<mka<x(J k) Ta JIUTIMO iHTEpBal, B SIKOMY ILie¢ MaKCHMaJIbHE 3HAYECHHS OTPUMY-
n

€ThCS, HAaBITLJI.
Ha HOBIii1 MHOXHHI BY3J1iB 3HOBY OYZy€MO arpoKCHMAIiHHUH CIuiaifH 3a ¢o-
pmyoro (1) ta 3a popmyoro (2) 3HaxonuMo BekTop koedimieHTtiB C .

[TepeBipsieMO BUKOHAHHS YMOBHU max | f (x)—S(x)| <0, nme 0 — 3amaHa TO-
xela,

YHICTh HAOMIMOKEHHs. SIKIIO YMOBa BHKOHAHA, TO MU oTpuManu HaOIp ONTHUMAJIb-
HUX By3H]B Ha6n1/1>1<y}oqoro CHHaI/IHy, CEPE AKX 3HAXOOATHCA i pO3puBU 3a)1aH01
¢yHkuil. SKio BKazaHa yMOBa He BUKOHAHa, TO IIOBEPTAEMOCS IO KPOKY 3.

3acrocyemo mel anroput™m 10 3amaHoi ¢yHkmii. ObepeMo By3nH cIuTaifHa:
x =0,x, =03, x; =0.6, x, =1. IloOynyemo po3pHBHMI ampoKCUMalidHUI i-
HiftHWH crutaitH y Burmani opmynu (1). 3amamo TounicTs HabmmkeHHs O = 0.01
ta & =0.01. HaBegemo nmesiki mpoMiXKHI pe3yNIbTaTH HaOImKeHHS
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[Tpu upoMy onTUManbHO 00K BY3/IM CIUIalHA, SIKi JOPIBHIOIOTh
x =0, x, =0.075, x; =0.15, x, =0.225, x5 =0.3, xz =0.375,

x; =04, x3=0.7, xg =1.

L L L L L L Il L
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8

Puc.2 — IIpoMikHi pe3yNbTaTH adrOPUTMY BUSBICHHS TOYOK PO3PUBY PO3PHBHOT QyHKIIIT
[UISIXOM HaONMKeHHs i1 pO3PUBHHUM CILTAHOM.

IMepcnekTHBU NMOAAJBLINX AOCTIIMKeHb. ABTOPU BBAXAIOTh MEPCICKTUB-
HUM PO3BHUTOK TeOpii HaOMMKEeHHS pO3pUBHUX (QYHKIIIH 6araTboX 3MIHHUX pO3pH-
BHHMHU CIUIaiHAMHU Ta TO0YIOBY MaTeMaTHYHUX MOJENEH PO3PUBHHX IPOIECIB Ha
OCHOBI PO3p00JICHOT Teopii, OCKIIBKY, SIK Bxke OyII0 3a3HAUCHO, 3aa4i JOCIiKEH-
HS TIPOIIECIB, II0 MAIOTh PO3PUBH, BUHUKAIOTH YACTIllle, HIXK 3a/1a4i JOCIIHKCHHS
HENepepBHUX MPOIIECIB.

HacTynHuM KpPOKOM aBTOpH ILIAHYIOTh OOTPYHTYBAaTH METOJ BiJHOBIICHHS
po3puBHUX (GYHKIIA NBOX 3MiHHHMX [13] Ta MeToJ BHSBICHHS JIiHIH Ta TOYOK
£ — PO3pHBY, BUKOPHCTOBYIOUH PO30OHTTS 001acTi BU3HaUCHHS (PyHKIIi ABOX 3MiH-
HUX Ha MPSMOKYTHI €IEeMEHTH, 3 METOIO ONTHMi3alii KUTbKOCTI O0UHCIIEHb.

BucnoBku. B po6oTi BBeIEHO MOHATTA PO3PUBHOTO JIHIHHOTO ampoKchMa-
LifHOTO CIUTaliHy, Ta IPOIOHYETHS METO/ 3HAXOHKEHHS TOUOK & -PO3PHBY JIiHIMH-
HOi (yHKUIT ofHiel 3MiHHOI, iH(poOpMaIi€lo Mpo sIKy € il 3HaueHHs, SKi MOXKHA
OTpUMATH Ha JOBLIbHIN CKiHUEHHIH MHOXUHI To4ok 3 inrepBany [0;1]. Lleit me-

TOIl MOKe OyTH PO3MOBCIO/KEHUN HA BHUIIAJO0K HENiHIHHOI po3puBHOi GyHKIIi. | B
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po0oTi 3arporoHoBaHuit Mo (iKOBaHUI METO/ 3HAXOPKEHHS TOUOK PO3PHBY.
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