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TsnaBa 9. ®YHKIIVN u3 R B R
9.1. ITpumepst

B »roit rmase GyayT paccMoTpenbl (byHKIMY, 3aJaHHbIe Ha R win #a wactu R (Hampumep, HA MPOMEXKYTKE)
n npuHuUMaronye 3uadenust B R. VIx gacto H3bBaioT "BemecTBeHHble (DYHKIMK BelecTBeHHOH mepemenHoit". Takue
GbYHKIMM Oy YaI0TCs IPEKIE BCEro U3 PACCMOTPEHHBIX HAMU DaHee aHAJUTUYECKUX (DYHKIUH IIyTeM Cy?KEHUsI UX Ha
Ty 4acTh R, rie oHu IPUHUMAIOT BelleCTBEHHbIE 3HadYeHusl. IIpu 9ToM OKazkeTcsi, 4T0 jjorapudM, HalIpuMep, OIpe/ieseH
TOJIBKO HA TOJIOXKUTEJLHON MOJIyOCH, 8 CUHYC M KOCUHYC, "Kak B mKoje", OrpaHuyYeHbI 10 MOIYJII0 €IUHUIIEH.
YcTaHOBUM HEKOTODBIE IIOJIE3HBIE CBOMCTBA YKCIOHEHTHI U JIOrapru@Ma HA BEIIECTBEHHON OCH.

l.ezp: R = R;

T wn xn—i—l

+.oo =ttt 9.1.1
1! n!  (n+1)! ( )

"3 dbopmynst (9.1.1) Buguo, uro npu > 0  exp(x) > x U, CICIOBATEIHLHO, SKCIIOHEHTA, HA BEIIECTBEHHONW OCH
HEOTPAHUYIEHHO BO3PACTAET. DTOT (DAKT 3AMUCHLIBAIOT TAK

exp(z) =1+

lim exp(z) = +o0.
T=+00
ITpuBeneM TOYHBLH CMBICI ITOrO BBIPAXKEHUS: sl JIIOOOrO MOJIOKUTEIBHOrO 9ucjia F MOXHO yKa3aTb Takoe
YUCNIO T, 9TO Tipu & > g exp(r) > E.
Orciofa BBITEKAET, YTO

lim ezp(z) = lim exp(—z) = lim —— = —
am oo PPN = I O = I eap(z) | +oo

(mnst OBOTrO TMONOKUTENTHHOTO IUCIIA € MOXKHO YKA3ATh TAKOE IHUCIIO Ze, 9TO TpU T < Ze exp(z) < €).
Hamnee, u3 (9.1.1) crenyet, aro npu = > 0

gt " (n+1)!
——— Wi < .
(n+1)! exp(z) x

exp(x) >

SadukcupyeM B mocjaeaHeM HepaBeHCTBe n. Torma moaydum

:L,n

lim —— =0
z=+o00 exp(x)

‘ OKCIIOHEHTa PACTET Ha, +00 ObICTpee, YeM JIr00ast IOIOKUTEbHAST CTENEHD €€ OMEPAH/IA. ‘

2.1n :]0, +00[— R.

U3 BO3paCTAHMST SKCIIOHEHTHI HA MOJIOKUTEIBHON MOJIyOCH CIIeIyeT BO3pacTanue 06paTHO# et hyHKIMn — HATY-
pasbHoro Jorapudma. JleiicrBurensho, nycrs y; = exp(r1), Y2 = exp(zrz). Torma z1 = In(y1), 2 = In(y2) u

63317(182) - 69317(-771) _ Y2 — Y1 >0 re. Y2 — Y1

— > 0.
T2 — T T2 — T In(y2) — In(y1)

Us liin exp(r) = 400 creayer, 4To ligrn In(y) = +00 — norapudm BO3PACTAET HEOTPAHUYEHHO.
=400 y=-+o0
In(y)

"s :cl:linoo ﬁ(z) = 0 cexyer, 9TO y1:15rnoo —>%+ = ( u, HaKOHeI, rpu JboM o > 0 umeem
l 1 In(z® 1 l
fm 0@ 1, @D 1, )
z=+00 T a z=+o0 T a y=too Y

‘ Jlorapudwm pacrer Ha +00 MejIeHHee, YeM JI00as MOJOKUTEIbHAsT CTEIIEHb €ro OIMePaAHIA.
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9.2. OuennBaHue BeIECTBEHHBIX KOPHEN BelecTBeHHbIX (DyHKIUM

Cdopmynupyem 6e3 10KA3ATETHCTBA JBA, BAXKHBIX CBOMCTBA QyHKkImit R — R.

Teopewma, Beiteprrpacca.!.

1. MHOXKECTBO 3HAYEHM HENPEPBIBHON 1A CezMenme, BEIMECTBEHHON (DYHKINN OTPAHTYEHO.

2. Cpenu 3Ha4EHNI HENPEPBIBHOM Ha cezmenme, BEMECTBEHHOM (DyHKIMU eCTh HaubOouIbIee v HauMeHbLIee (eCn
Y - mHOXKecTBO 3Hauenuii 1ol byukuun, To sup(Y) €Y, inf(Y) €Y).

3amveuanue. OOpaTuTe BHUMAHUE HA TO, UTO 3/€CH CYIIECTBEHHA HE TOJBKO HENpePuieHOCs (DYHKIUM, HO U €€
3ajanue na ceemenme. Hanpumep, dyuknus f(z) = 1/ HenpepbiBHa Ha noayunmepsaae |0, 1], HO He orpaHuyeHa Ha
HEM, XOTs OrPaHMYeHa Ha JII0OOM cerMenTe, 1eukom jexanteM B |0, 1]. @yuxuus, f(z) = £ HenpepbiBHA U OrpaHUYEHA
Ha ]0,1], HO cpenu ee 3HadYeHMit HeT HauMeHbnero. [Ipuaymaiite npuMep DYHKIMH, HEIPEPHIBHON U OIPAHMYEHHON Ha
10, 1], HO He mocTHraoIEl HU BepXHEH, HM HUXKHEH TPAHW MHOYKECTBA CBOWX 3HAYEHHMIA.

Teopema Kormmu. Eciiu BemecrBenHast GyHKIMS HEIPEPHIBHA HA CE2MEHME, T MHOXKECTBO ee 3HadeHuil Y comep-
JKWT [IBA PA3IMIHBIX 4uCaa Y1 < Y2 (T.€ 918 QyHKImMS — HE KOHCTAHTA), TO Y CONEPKUT M BCE "mpOoMexKyTO9IHbIE"
ancina;: [y1,y2] € Y.

Sameuanus. 1. 9Ta TeOpEMa KAKETCS F€OMETPUYECKN OYEBUIHOM: TOYKA, NBUKYIIASICS 10 HENPEPHIBHOMY IDa-
duKy, HE MOXKET IPU M3MEHEHWH €€ OPAUHATHI OT Y1 [0 Y2 MUHOBATH KAKYH-HuUOY/Ib IPOMEXKYyTOUHYI0 opauHary. Ha
caMoM ke giesie 3ToT HakT — PyHIAMEHTATBHOE U JOBOJIBHO TOHKOE CBOMCTBO MHOXKECTBA R.

3aMeTuM TakKe, 9TO Ha KOMILJIEKCHOM IJIOCKOCTH MHOXKECTBO 3HAYEHUI HEMPEPBHIBHON (DYHKIMHA MOXKET UMETh
"neipet" . Hampumep, skcnionenTa npuaumaer Bee 3Hadenust u3d C, kpome myJis!

2. Teopewmsbi Beitepuirpacca n Ko yacro ¢hbopmyupyor B BUie 0{HOrO KOPOTKOI'O YTBEPXKIAEHUSI: HENPEPbIEHA
Pynryuus, deticmeyrowasn ud R 6 R, omobpasicaem cezmenm na cezmenm.

OrmeTnm onHO BaxxHOe npuitoxkenue Teopembl Komm. ITycts f HenpepwiBra Ha cermente [a,b] u f(a) - f(b) <
Torpa MHOXKECTBO 3Ha4UeHWH [ COINEPXKWUT HyJb, T.€. Hafimercs xorsa Obl OJHA Takas TOUKA ¢ €|a, b[, aro f(c) = 0. STy
TOYKY HA3BIBAIOT KOpHEM ypasHenusi f(z) = 0 wm mynem bynxkuun f.

IMockoneky yenosue f(a) - f(b) < 0 rapanTupyer (Ipu HenpepbIBHOCTH f), YTO MHTEPBA |a, b| HAKPBIBAET XOTs
Obl 0ZMH KOpeHb ypaBHenus f(x) = 0, HA30BEM TOT MHTEPBAJ 0UeHKol KOpHs. KauecTBOM 3TOi OUEHKM €CTECTBEHHO
CYUTATH JAJINHY HHTepBaHa.

IIpouecc mocTpoeHus: OLEHKU KOPHS yPaBHEHUsI C 33JaHHBIM KadecTBoM (mpouecc "pemenus" ypaBHeHus) co-
CTOUT W3 JIBYX ITAIOB:

1) mouck Kakoi-HUOYAb OlEHKM (MOMCK WHTEPBAJa, FAPAHTUPOBAHHO HAKPBIBAIOIIETO KOPEHb) — 3TOT JTAIl,
BOODIIE TOBOPSI, HEAJTOPUTMUSUPYEM;

2) yTOYHEHWE MMEIOIEHCsT OIEHKH.

PaccMoTpuM 0mH mar n3BeCTHOTO aJIrOPUTMa YyTOYHEHHS OIEHKY KOPHS BEIIECTBEHHOM HEMPEPHIBHOMN (DyHK MM
— anropurma 6ucexyuy ("monosuHHOTO HENneHUA").

[Iycrs f menmpepwiBHa HA [a,b] u f(a) - f(b) < 0.
a+b

2

Bosbmewm cepenuHy CErMeHTa — TOUKY & = u BorauciuMm f ().

Bo3moxkubI TpU Cityuast:

1) f(z) = 0;

2) f(z)- fla) <

3) fz)- f(b) <

B ciyuae (1) MbI OTyYnm He OLEHKY KODHSI, & €r0 3HAICHHUE.

B ciyuae (2) oueHKOI KOPHSI CTAHOBUTCS MHTEPBA |a, [, B ciy4ae (3) — uHTepBaJ |z, b.

Takum 06pa3omM, Mbl JTUOO HAIIM KOPEHb, JTUOO BIBOE COKPATUIIN JJINHY WHTEPBAJIA-OIEHKH.

IToBTOpsis OuCEKNIO, TEOPETUYECKU MOXKHO TOJIYYUTh OLEHKY JIF0O0ro Hamepes 3aJaHHOro KadecTBa. [IpakTu-
YEeCKHU 2Ke IIpesesl YTOYHEHHIO OLEeHKY Kiaaer "mamunnas apudueruka'(cm. Ipunoxenue).

Cepnesnoe npeaynpexaenne. [Ipy MAIIUHHOM CYeTe HAXOAUTH CEpPeIuHYy CErMeHTa TO (opMmyse T = a—aﬁ

HEJIB3s1: U3-38 BHIYUCJIUTEIbHBIX TIOIPEITHOCTEN TOUYKA MOXKET OKa3aThCsi 6e ceemenmal [IpaBusbHbIi pe3ysibrar qaeT
dbopmyna r = a+ b; a
MOCTOSITEJILHO TIUCATH MPOTPAMMbI, PEAM3YIOIINE BHIYUCIUTEIbHbIE aITOPUTMBI. Ero yaen — ucnoinb30BaHne TOTOBBIX
OubJIMOTEK.

9.3. KycouyHo 3ajaHHble DYHKIIAU

IKapn Teomop Buisrensm BEMEPIIITPACC (1815-1897) — memenxwuii maremaruk, npodeccop Bepnuuckoro yrmsepcurera. Ero yue-
HHUKaMHU OBLIM MHOTHE H3BECTHBIE MATE€MATHKHU H3 PAa3HBIX CTpaH, B ToM uucie C.B.Kopamesckas.
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Vike 1aBHO HAILIM IIUPOKOE NMPUMEHEHNEe KYCOYHO 33JJaHHbIe (DYHKIMH, TPOCTEHIIINM TPUMEPOM KOTOPBIX SIB-

JISIETCST KYCOUHO MONUHOMUGAbHAA GYHKYUUA. 33TAETCST OHA TaK.
1. CTpourcsi cemka, T.e. yIOPSITOYEHHBIH MO BO3PACTAHUIO KOHEYHBIH HAOOD MOMAPHO PA3JIMYHBIX BEIIECTBEHHBIX

quCesn
o<1 <...<Tp.
2. Ha kaxnowm maTepsane Ji =|zr_1,2k[, k = 1,...,n 3anaerca nonmusaowm fi : Jp = R
3. 3ajatorcs 3HadeHust GyHKUUM B y3uax cerku f(zo),. .., f(zn)-
ITpumepsr.

—1 ecm <0
l.sign(z) =< 0 ecm z=0 (puc.9.1)2.
1 ecm x>0

Puc.9.1 Puc.9.2

2. entier(x) (ma puc.9.2 npusenen dbparment ee rpaduka).
Dynkuuy u3 npumepos (1) u (2) HA3BIBAIOT OOBIMHO KYCOUHO NOCTROAHHBLMU.
3. x —entier(x) — "npobuas yacts uucna (uwa puc.9.3 npusenen ¢pparMent ee rpaduka — Ha KAXKIOM UHTEPBAJIE

GyHKIMS 3a1aHA TOJIMHOMOM TIEPBOil CTENEHHN).

Puc.9.3 Puc.9.4

PaccmoTrpuM Teneps moBeieHre KyCOUHO NOJMHOMUAAIBHOM (DYHKIMY B OKpeCTHOCTH y3i1a cerku (puc.9.4). Ilycrs

3TOT y3e1 T = a u
f(:z:):{fl(x) mpu = <a

fr(x) mpu z>a,’
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rae f; u f, — IOJTUHOMBI.

BocnionbayeMcst TeM, 9TO TOJUHOMBL fj U f OmpeesieHsl Ha Beeil ocu, u BeraucauM fij(a) u fr.(a).

Takum 00pa30M, B TOYKE G OIPEIE/ICHDL:

1) fi(a) — BbIUUCIEHHOE B TOYKE @ 3HAYEHME NOJUHOMA, fj, 3amarouero GyHkuuio f aeeee ITON TOUKH,

2) f(a) — 3Hauenue pyukuuu f B TOUKE a,

3) fr(a) — BBIMUCIEHHOE B TOYKE @ 3HAYEHWE NOMMHOMA fr, 3aaa0mero GyHKIuio f npagee 9TOM TOIKH.

Yucno fi(a) Has3bBAIOT Ae6bim npedeiom Pyrwkuyuyu f 6 mouke a, ducio fr.(a) — npasvim npedesom pynkyuy f
6 mouke a . [Tumryt

lim f(2) = fila) mwm fla—0) = fi(), nm f(a=)= fila).

r=a—

lim f(z) = fr(a) mma fla+0)=fr(a), wm flat+)= fr(a).

z=a+
Yucno f(a+) — f(a—) HasbBaercs ckaukom GyHKImMK f B TOUKE q.

Ipumep (cm. puc.9.1). sign(0—) = =1, sign(0+) = +1.
Ckagok dyukuuu sign B Hyse pasen sign(0+) — sign(0—) = 2.

Samevanus. 1. Eciu ckadyok GyHKIMM B TOYKE @ pABEH HYJIO, T.e. JIEBBII U MPAaBbBIN MpeJesbl PABHBI MEXIy
coboit, Mo 6ydem cuumams amy Pynryuro 8 mouke a nenpepuenoti, nonaras f(a) = f(a+) = f(a—). Tem cambiM MbI
HCKJII0YaeM U3 PACCMOTPEHUsI TAK HA3bIBAEMbIE "' yCTPAHUMBIE PA3PBIBBL" , CIUTASL, YTO €CJIU PASPHIB MONCHO YCTPAHUTD,
TO €ro caedyem YCTPAHUTH. DT TOYKA 3PEHUs yIKE PA3bICHIIACH B 1.4.5.

2. Eci ckavok (QyHKIMM B TOYKE OTJIMYEH OT HYJIsl, TO 3Ha4UeHWe (PYHKIUN B ITON TOYKE MOXKET COBIAJATH
C OmHUM U3 ee OmHOCTOpoHHMX npenenos. Ecimu f(a) = f(a+), To roBopsr, uro dyukuus f xenpepwvieha 6 mouke a
cnpasa. Eciu ke f(a) = f(a—), To roBopsr, uro dbyHKuus f HENpepsisHa 6 MOuKe a4 CAEEq.

Ipuwmep. entier(1—) = 0, entier(1) = 1, entier(1+) = 1. Ilosromy dyukuus entier HenpepbiBHa B TOUKe T = 1
cupasa. ToYHO TaK ke OHA HeIPepPbIBHA BCIPABA B JII000I TOUKe T € Z.

OueBUIHO, YTO HEMPEPHIBHOCTH (DYHKIMU B TOYKE PABHOCUJIHLHA €€ HEMPEPBIBHOCTH B ITOM TOYKE CIpaBa, U
CJIEBA.

3. Ecin f onpenesnena B TOYKe @, MEET B 3TON TOYKE KOHEYHBIE OJHOCTOPOHHUE NPEJEJIbl ¥ €€ CKAYO0K B ITOM
TOYKE OTJIMYEH OT HyJIsi, TO ¢ HA3BIBAIOT TOYKOU PA3PbIBA Nepeozo poda njs pyukuuu f. OyHKIMs, BCE TOYKU PA3PHIBA
KOTOPOI — IEPBOTO POJIa, TPUYEM KOJUYIECTBO UX Ha, JII0OO0M KOHEYHON JacTu ee 00JIaCTH OMpeIe/ieHus] KOHEYHO, HA3hI-
BAETCs KYcowHo nenpepwvieholi. Tak, Hanpumep, $ign — KyCOYHO HenpepbiBHAs (yHKIus (MMEET OJHY TOYKY Pa3pbhIBA
nepBoro poaa), pyHkuus entier Tak:ke KyCOYHO HENPEPHIBHA, (XOTs KOJUYECTBO €€ TOYEK Da3PbIBa MEPBOrO PO U
GECKOHETHO, HO Ha, OO0 %K0oHewHOT IaCTH OCH OHO KOHEWHO).

4. Bce noHsiTHsI, BBEJIEHHBIE BBIIIE IJIST KYCOUHO NOAUHOMUAALHHLT DYHKIUHN, €CTECTBEHHBIM 00Pa30M PaCIpo-
CTPAHSIIOTCS HA JIIOOBIE KYCOWHO amasumumeckue MYHKIUU MPU YCIOBUM, YTO KAXKIAsl aHAJUTHYECKAsT (DYHKIWs ff
OlIpeJiesieHa He TOJIbKO Ha MHTepBaJje Jy, HO U Ha ero KOHIAaX.

9.4. ITonnHOMUaJIbHBIE CIJIAWHBI

Kycouno nonmuaOMuaIbHEbIE (bYHKIIN TPHHATO HA3bIBATD NOAUHOMUGALHUMY CAGlHamy . YIuTBIBAS BCE BO3-
PaCTaONIYIO0 POJIb MOJUHOMHUAAJIBHBIX CIJIAWHOB B NPUJIOXKEHUAAX, PACCMOTPUM KPATKO UX OCHOBHBIE KOHCTPYKIIUU.

Topsadkom TOTMHOMUAIILHOTO CIIIAfHA Mbl 6yIeM Ha3bIBATH HOPSIOK 00Pa3yIOUX €ro MOIMHOMOB, & TOJIMHOM
[, 3amaromuit crutaitn Ha uHTEpBAIe J) =|Tk_1, Tk[, — k-i nopyued crtaiina.

[Ipocreiimuit MOJTMHOMUAIBLHBIN CILIANH — CITIANH 11€p68020 MOPSIIKA — KyCOUHO nocTrosinHast pyHkuus. OH umeer,
OYEBH/HO, PA3PBIBBI TIEPBOTO POJA B y3/ax cerku (cM. puc.9.1 u puc.9.2).

IIpumep crutaitHa 6mMopo2o NMOPSIAKA, UMEIOIIETO PA3PHIBBI BO BCEX y3JIaX CETKH, mpuBeneH Ha puc.9.3. OmHako
[IPY MOCTPOEHUHU CILIAMHA, BTOPOTO MOPSIKA yKe MOXKHO 00ECHEeYnTh €ro HempPephIBHOCTH. Takoil CrutaiiH 3a7aercs
TabIMIEl ero 3HAYEHN B y3J1aX CETKHU.

T Io In

f@) || f(zo) | ... | flzn)

3anuinem ero k-10 mOpIuIo B BUIE
fk(IL') = ak(x - CL'k_l) + bg,.

Koad durmenTsr ay u by, onpenesnsitorcsi u3 yCaIOBUil HEIPEPHIBHOCTH B y3JIAX:

fr(xe—1) =bgp = f(xr—1);  fr(zr) = ap(@r — 21—1) + b = f(2).

3Spline (anra.) — peiika (mpucmocobsieHne, KOTOPOe MPUMEHSIIN YePTeKHUKY [JIs1 IPOBEJEHNUS IVIAJKAX KPUBBIX 9€pe3 3aJaHHbIE TOUKH.
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Orcrona
flar) = f(@r-1)

T — Tk—1

fr(z) = (@ —2p—1) + f(@h-1)-

FeOMeTpI/I‘{eCKaH WHTEPIpEeTanus HENPEPBIBHOTO CILJIaMHA, BTOPOr'0 MOPAIKa — JIOMaHad, COEANHAIONIAA TOYKU

(3705 f(xO)); tee (wny f(wn)) (pHC95)

IIpousBoaHAasT HEMPEPHIBHOTO CILJIAKNHA BTOPOTO MOPSIIKA, HE OIPEIESIEHA B y3JIaX CETKU.

Zo Z1 T2 x3 T4

Puc.9.5

Cnnaits mpemvezo OPsiTKa MOXKET HE TOJIHKO OBITH HEMPEPHIBHBIM, HO U 00J1aJaTh HENPEPHIBHON MepBOit mpo-
M3BOIHOM. 3anuieM ero k-1 MOPIMI0 B BUIE

fe(@) = ap(z — zp—1)* + b (x — Tp—1) + k-

dukcanysi 3HAUEHNI TTOPIUK CIJIAWHA, HA, KOHIIAX WHTEPBAJIA, NACT JABA yPABHEHUS

fk (.'L'k_l) =Cr = f(IL'k_l), (9.4.1)
fk(fb'k) = ak(a:k — Sl?k_l)z + by, (.’L‘k - xk_l) +cp = f(.'L'k) (9.4.2)
Takux nap ypasuenwuit Gyzet n (no wucry nopumii crutaitaa). IIorpe60Bas HeNPEPHIBHOCTU MEPBOI MPOU3BOIHON
BO BHyTpeHHuX y3inax cerku (k=1,...,n — 1), nonyunm eme n — 1 ypasuenue
f,lc (.’L’k) = 2ak(mk - .'L'kfl) + b, = bk+1 = f,IH_l (;L'k) (9.4.3)
s onpenenenusi 3n mapamerpos craiiaa (ak,br,ck; k = 1,...,n) Mbl nonyunmu 2n + (n — 1) = 3n — 1

YPaBHEHU — cUCTEMa HeOoTpeaeeHHast!
IMoncrasus (9.4.1) B (9.4.2), nomyanm

{ak (zr — zk—1)* + b (T — TR—1) f(zr) — f@r—1) _

2ar(zr, — Tp_1) + by, = bry1
Ileperncag 3ty cucremy nHade
ax _ flaw) — f(il?k—Zl) _ _bk
(T — 1) Tk — Tk-1
b1 = 2ap(xr — Tp—1) + bg (k=1,...,n=1)

NOJTy UM PEKypPPeHTHBIE (GOPMYJIBI JIJIST OTIPEICTICHUSI TIO 3a0a4HHOMY NPOUSE0ALHO b OCTATIBHBIX TAPAMETPOR CILIAHHA;
b > ar > by — ...

ITpousson B BHIOOpPE by MOXKeT GbITH UCHOJIB30BAH KAK yroAHO (Kak W BCskmil apyroit npomsson). Ha puc.9.6
n300parkeH CIHJIAfH TPeThero NopsijKa, mocTpoeHHsiit npu by = 0.3.
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Zo I ) I3 T4
Puc.9.6

Paccmorpum erne Hamemuii HanbOIbIIEE TPUMEHEHUE TOJIMHOMUAIBHBIN CILUIANH %emeepmo20 NoPsiaka, ¢ By Mst
HEMPEPBIBHBIMU TTPOU3BOAHBIMEU. Ero k-s1 mopriusi umeer Buj

fr(@) = ap(z — zp—1)® + bz — 25—1)” + cr(z — zp—1) + d.

TMomnexur onpenenennto 4n napamerpos crutaitaa (ay, by, ck,dr; k= 1,...n). Oukcupyst 3HAYEHUS NOPUHA
CIJTaifiHa, Ha, KOHIAX WHTEPBAJIA, MTOJIyYUM JJIsi KAXK/I0M MOPLUY [1Ba, YPABHEHUS

Te(Te-1) = di, = f(Tp—1), (9.4.4)

fk(.'L‘k) = ak(mk - :L'k_1)3 + bk(iL‘k - iL‘k_l)Z + ck(mk - IL‘k_l) +d = f(:ck) (9.4.5)
HenpepbiBHOCTS NEpBOit MPOU3BOAHON BO BHyTpeHHUX y3iax cetku (k= 1,...,n — 1) maer n — 1 ypaBuenue

fi(@r) = 3ap(@r — zp—1)” + be(@k — T—1) + ck = Chy1 = figr (Tk)- (9.4.6)

W, HakoHel, HEMPEPBIBHOCTH BTOPOU MPOM3BOJHON B TEX K€ y3JIaX JAeT eme n — 1 ypaBHeHue
,::I(.Z'k) = Gak(wk — £L'k_1) + 2by, = Qbk_;,_l = f,lcl_,’_l (:Ek) (9.4.7)

Bcero, Takum o6paszom, ajis onpenesieHus 4n napaMeTpos ciuiaiina umeeM 2n + 2(n — 1) = 4n — 2 ypaBuenuii (2
napaMerpa 3aalTcs Tpou3BosbHO). Iloncrasus (9.4.4) B (9.4.5) HOIyYMM NOCTIE HECIOXKHBIX TPEOBPA30BAHMIT CHCTEMY
PEKYPPEHTHBIX COOTHOIIEHU

ay — f(.ka) _ f(ﬂ:k,l) _ bk _ Ch

(zr — xk—1)3 (zr — mk_1)2 Tk — Tg-1
cht1 = ag(zk — -Tlc+1)2 + 2bg(z — Tp—1) + Ck )
b1 = 3ag(xp — Ter1) + by (k=1,...,n—1)

KOTOPAsi MO3BOJISIET M0 33JaHHBIM NPOU360AbHO b1, C1 ONPEIETUTH OCTATBLHBIE TAPAMETPHI CIIANHA.

Cl,b1—>a1—>62,b2—)....



