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[IPO TOYHICTE JAESKNX YNCEJILHUX METO/IIB,
OIEPXAHUX BHACJITIOK ANIPOKCUMALIT &YHKIIH
HEKJIACUYHOIO MAYKOPAHTOIO HLIOTOHA

Assessment of the accuracy of approximation of twice coutinuously differentiable and logarithmi-
cally convex function is considered.

. e —— - 3 Y q
Pusiusiny 1o OUiHKY TOYHOCTI alipOKCHMaii goiti menepepnono aubepenmifiopanet | norapudgimiuno

Oy K101 DYHKI.

1.Beryn.B [1] posrnsiayTo rounicTs anpokcuMarnii JOBLIBHOT HeriepepBHOI Jorapy-
dmivno Brayrot dyuxiii f(z), susnavenoi Ha npomikKy [a, b], HekmacHuNOW Ma-
xopantow Heroroua My(z) (2], nobynosanoro s dyrkuil f(z) 3a 11 3HaueHHsiMy y
Bubpaiil cHeTeMl TOYOK Tg, Iy, ..., T, TPOMIKKY {a, b}, & TAKOXK TOUHICTDL ANPOKCH-
Maii J0BLIbHOI HenepepBHol GyHKLi GyHKOieIo g, f; T), fika HA KOXKHOMY IPOMIX-
xy [z, z01), 1 =0,1,. ., n—1, 36iraerthes 3 HEKJIACUYHOIO MaXKopanTolo HeloTowa,
n06ya0BaHoO 3a 3navdeHHsMu dyuxuil f(z) B 4BOX TOYKAX Z; Ta Tiy1. ko npu
npoMy byukmia f(z) € ypivi nenepepsuo qudeperiifoBanoo Ha IpeMbKKY [a, b], To
B 3| 10Ka3aHo, MO TOYHICTL ANPOKCHMAaNI] B ILOMY BHIAIKY € Ha HOPSAJOK BUILOIO.

V¥ poboTi posrisineMo OLiHKY TOYHOCTI allpoKCUMaIlil ABidl HeniepepsHO audepesn-
nitioBaHoi i norapudmiuno onykaol dyHKLii f(z), BU3HAUEHOT Ha TPOMIXKKY [a, b,
dbyukuiew g,(f; ), AKa Ha KOXKHOMY OPOMIKKY [Z;, Z;41] BUOPAHOL CHCTEMH TOYOK
36iraeThCd 3 HEKJIACHYHOIO MayKopaHTol HbioToHa, noCyJOBaHOI 32 3HAYEHHSIMA
dyuxuii f (:c) B JIBOX TOYKAaX Z; T4 Zijp;. KpimM TOro, BCTAHOBHUMO ONIHKM IIOXHO-
Ki HabIDKeHoro OOYMCICHHA BU3HAYEHUX IHTEI'DAJIB i IHTEPNONsNnikHOTO METOAy
poss’s3yBanHa 3aua4i Komi ansi 3Buyaiigux audepeHUialbHAX PiBHAHL y BHIQJI-
Ky, Koy i iHTerpalibHa (hyHKIis, We alPOKCUMYETCA HEKJ/IACHIHOK MAYKOPAHTOIO
Heiorona, € xpiui HenepepsHO andepeHuifosanoro i orapudMiuyHO OLYKIIOH.
2. @opMyNIOBaHHS 331134.

3agaua 1. [Ipunycrumo, mo f{z) € C%a, b] - norapudmiuno onykia $yHKLisH
Ha IIpoMiXKY [a, b]. Bubepemo na npoMixKky [a, b] cncreMy piBHOBiIIaNEHMX TOUOK
T, =xz9+th (i=0,1,.,n),dezp=a, h= 9;—“, i nobynyemo dyukuio g.(f; ),
BU3HAYEHY Ha [a, b], AKa Ha KOXKHOMY 3 HPOMDKKIB [z, 2441), 4 =0, 1,..., n ~ 1, 36i-
Fa€THCs 3 HEKIACKHYHOO MasxopanToo Helorona, nobyaosancw pus dyuxuil f(z) 3a
nsoMa Toukamu (x;, [ (2:)), (Zit1, f(@i1)). Snaiinemo oninky noxubxu anpokcuma-
it dynkuii f(z) dynkuiewo ga(f; z).

3amaua 2. B [4], BukopucToByioun Hekaacudny Maxopanty HeioTona, noGyao-
Baia dbopMyna s HaBIMKEHOro 004UCICHHS BU3HAYEHNX IHTErpaiB

“ B flae) — Flm)
] stdn = hzl o fay )

SHalaeMo oniHKy noxubkm uiel dopMyim y Bumagxy, Komu f(r) — iyl Hene-
pepsHO AudepeHiiitoBana, i sorapudmiuno onykia QyHKIs.
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Banaua 3. B [5], BukopucToByoun uekiacuuHy MaxkopauTy HbioroHa, pospo-
6J1eHO YHCENbHUI MEeTOJ, IHTEPIOJISIIHHOTO THILY

f (@ig1, vir) = f (@i, 4) L )
I (F enns i)/ F oo ) 0 O Do)

ae yo = y(zo), poss’saysauns 3axagi Kowi s 3smyaiinnx qudepeHniajibHuxX pis-
HSHb

Yir1 =Yi+ h

7
v =f(z,9), y(x) =10
3uaiiemMo OLiBKY NOXUOKH MeToay Y Bunajky, xouau f (x, y(z)) — [Biui HenepepBHO
quddepennifiorana i norapudmiyno onykia byHKIis, ae y(x) — po3B’sa30K 3a1a4i.
3. Po3p’asysanng 3anad.
Samaua 1. Cropaseniusa Taka TEOpEMa.

Teopema 1. Sxwo f(z) € C?a, b] ~ aozapudmiuno onyxaa dynryia na npo-
mioicxy [a, b), mo
1Lm gn(2) = f(2)
n—a00

pienomipro dan sciz = € [a, b} © cnpasedausa oyinxa
M, ,

de My = max f"(z).
z€[a, b

Hosedenns. Hexali

max (g.(f;7) — f(z)) = max (gu(f;2)— f(2)).

z€[a, b) TE[Tp, Tiot1]

3asnauumo, saxmo f(z) — norapudmiuno omykia ¢ymkuis, To f(z) < gu(f;z).
Ockineky 1ist T € [Ty, Tiy]

g.lfix)— flx) < Ly(z) — fz) < ~%§—) (z — i) (z — Tkaa),

41y g N7/ z 7 v -

ne Ly(z) — inrepnonsaniiamii maorowren Jlarpasxka, uobysosanuit uist Gyskuii f(z)
3a JIBOMA BY3JIAMH T, 1 Tkyt, & € (Tk, Tit1), TO A T € [a, b]

I"(€
gn(f; ZE) - f(.Z‘) < _‘"—2(—)‘ (.’L' - .Tk) ($ - xk—f-l) .
Quesnano,
2
max (2 ~ zx) (T — Trs1)| =
z€wk, Tht1] 4
i nocAraeThes Npu T = ﬂf—;’iﬂ Tomy ana Beix z € [a, b]

A
1¥L9y

ol ) — (o) < T,
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3a,uaqd 2. Axuo f(z) € C?a, b] - norapudmiuno onykaa GyHKIIA Ha IPOMIXK-
Ky {a, b}, T0

T
n-—1 k41

/fw)d£<Z/Mf

ne My(z) - maxkopanta Heorona, moSynosana jisg GyHkii f(z) 3a aBoMa Toukamu
(zx, £ (zx))s (@rr1, [ (Th41))- Tomy sanumxosuit uren

Lh41 -1 Tr+1

LCE W IVERVETES S / - fla)) dx =

2—: jf ("ﬂ‘@ (x— =z} (z — Ik+1)) dx,

Je Ly(z) - inrepnonsiuiitauit muorouses Jlarparka, nobyaosannii fuist gynkuii f(x)
3a ABOMA BY3NIAMH Ty i Tky1, & € (Tk, Thr1)-

Oyuxuis f(z) € C%a, b], a 106yToK (£ — Zk) (T — Tky1) HA IPOMIKKY [Tk, Tki1]
He 3MiEIO€ 3HaKa. TOMy Ha OCHOBI TEODEMH NPO CEpPeIHE 3HAMEHHS BH3HAYEHOIO
interpana icuye take £ € (Zk, Tpit), HO

- / iﬂg(—g) (. —xp) (z — Tppr) dx = ~£I~2(—§-> / (@ — 7)) (&~ Tpgr ) dx <
fl/( ) Trt fll(é')
2 / dx= Tk
Tomy
-1
hule) < 3 L0 U=t e

b
It
o]

Bamada 3. 3a3Ha4MMMO CIOYATKY, MO AoNaTHa dyHKIis g(z) € C? [a, b] Gyne mora-
pudbMiUHO OIYKIOO Ha NPOMiKKY [a, b] Toxi i Tinbku Tomi, Ko 4st BEiX 2 € [a, b)
BHKOHYETbHCA HEPIBHICTH ,

g"(@)9(z) - (g'(z))" > 0.
Hexatt f(z, y) € C*(Q). Toai ouernzne

Teepaxents 1. Jaa mozo, wob gynxuyia f(, y) 6yac r02apuhmieno onyriow
na Q, neobxidno ¢ docums, wob das eciz (z, y) € Q, BUKOHYBAAACD HEPIBHICMD

(@, 9)f(@y) - (=, v)° >0,

de
'z, v) = fulz, u)+ [z, y) f(z,y),

iz, y) = frg(@, y) + 2f5, (2, ) f(z, ¥) + f;’y(r (@) + filz, v)fE v
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Axmo dyrruis f(z, y(z)) € C? [a,b] — norapudmiyso omykna, To noxubka Bu-
3HAYAETHhCA (POPMYIIOIO

Raa@) = [ O4@) - 1@) dx < [ (L) - fl@) dx =

=71(—i¥3<x—m( i) ax < L3

Ty

Je &€ (s, Tipr), My(x) — MaxkopanTa, HbIOTOHa, nobynosana aiust Gyukuil f(z, y(z))
3a gBoMa TOUKaMA (Z;, f (i, y(2:))), (Tiv1, f (Tivr, ¥(@ig1))). Tomy moxubka yu-
CebHOIO Merony cranosuTh O(h?).

4. Bucrosku. [T0Ka3aH0, M0 TOUHICTEL SIPOKCAMALIT Jlorapnd)Miqno omnykJoi ¢pyn-
kifi f(z, y(z)) € C*la,b] bynxuieo g,{f; ), TeHKaME AKOT € HEKJIACHTH] MaXKo-
pantu Hbrorona, nobynosani s dysxuil f(z) Ha KOXKHOMY NpOMiXKKY BEGpaHO!
CHCTEMHM TOYOK 3a JBOMA BY3/aMH — KiHIsMY HpoMixkky, cranosuts O(h?). Kpim
TOTO, BCTAHOBJIEHO, 10 TOYHICTL HabsmkeHOl DopMyn nnisi OOYUCIICHHS BU3HAYE-
HUX IHTErpANiB i YHCeNMLHOTN METONY JHTEDIHOJSIIRHOrO TUNY /IS DO3B’S3yBAHHS
3ada4l Kol st 3ppuafinvux audepeHiniaibiuX piBHANbL CTAHOBUTDL TaKOXK O(hZ)
IpHY anpOKCHManil mijinTerpasisHol GyHKI] HeKIacHIHOW MaxoparTol Huworona.
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