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YUCEJLHNIN METO/I BITINTVK AHHA KOPEHIR

Avaad . S a

ANTEBPATYHUX I TPAH(JI_IEH,Z[EHTHI/IX PIBHYHDb

The constructing of numerical method for finding roots of algebraic and transcendental equations
with the use of non-classical majorants and Newton diagrams of functions defined in tabular form
is considered. The method does not require smoothness of the function in the neighborhood of the
root.

Mofyaorarn yucenm»ARA METON RiIMTYKARHR KODERIR ANTRODATIHHUX I TDAHCTEHIEATHUX DIBHSIHD 3
BHUKOPHCTaHHSM aflapaTy HeKJaCHYHMX MaxkopaHT i piarpam Heiorowa Gyuxuili, 3agannx Tabau-
ug0. MeToy, #e BiMarae raaaxocTi hyHKILT B 0KOTL XOPEH.

Beryn. st yncenpsHOro po3s’si3ysaHHs areOpaidyHuX i TPAHCIEHAEHTHUX PiB-
HSIHb UIMPOKO BHKODHCTORYWThCst Meron motuynux (Herorona) i meron xopx [1).
OpHax i METoAM BHMAralOTh IMIAIKOCT: (PYHKIIl B OKOJIi KOpeHsl PiBHsBHs. To-
My BHHHKa€ 3ana4a 1M00yJOBH YHCEILHOIO MCTOAY, UKuil OM HE BUMAras IVI4JKOCTI
dyukuii B okoni Kopes. [1o6y10Ba Takoro MeTony pos3miaia€ThCa B CTATTI, BUKOPU-
CTOBYIOUH anapar HEKJacHYHuX Maxcopant i giarpam Heiorowa dynxnii, 3anasux
tabauaHo |2] .

Ilo6ymosa merony. PosriaHeMo ajireOpaldHe 4Yd TpPaHCLEHJIEHTHE PIBHAHHS
f(z) = 0. llpunycrumo, 10 Ha TPOMLKKY (a2, b] piBHAHHS Ma€ eMUEUM KODiHb T = @,
npryomy f(a)f(b) < C. Noknageme p(z) = f(2) + ¢, Le ¢ — Oyab-siKe YHCIO, IR
akoro o(z) > A > 0, z € |a, b]. Toul kopiab pisusuis f(z) = 0 Gyae i xopenem
piBHsHHA @(z) = ¢. ToMy 3aMicTh BigmiyKaHHs KopeHs piBHsHHst f{z) = 0 MoXHa
3LAXOJMTH KOPIHb DIBASHHS ©(T) = C.

TosnaanMo y, = ©(a), y» = ©(b) i sis dyskuji y = @(z) 106yiyeMO HEKTACHIHY
maxxopanTy Hesotona M, () 3a asoma Toukamu (a,y,) 1 (b, yp). Onepsxumo

My(2) = (452" 3 € [a, b].

[Iponorapudmyemo piBusHHA M,(2) = ¢ i no3HaYUMO HOro KOpiHb 4Yepe3 ;.
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_aln (g/c) —bn (ya/c)

Ty T
In (5/Ya)

gD In (p(Zo)/c) — To In (p(z)/c)
In (¢(Zo)/¢(20)) ;

Je Zo =a, To =b.

Orxe, MU OIEDXKUMO 3HAYEHHS Ty, AKE BHPAXKAE Meplie HabJuKeHNs KOPeHs
Tk

J1jis1 3HAXO/IKEHHST JPYTOro HaO/IMKeHHA KOPeHs BUSHAYaEMO IIPOMIZKUK By Bl
Ha JKOMY MICTHTBCH KOPiHb T = (¢ , TOOTO HOKJIQIAEMO I; = Z1, T1 = Zg, AKIIO
f(z:) f(ZFo) <0, abo z, = zq, F1 = Z1, sixmpo f(21)f(2,) < 0. Toni mpyre mabmmxe-
HHA KOPEHS Z = ( BU3HAYAETHCA 33 POopMyiIoi0

z; In (p(E1)/c) = %1 In (p(z,)/c)
In (p(21)/¢(z1)) '
Bsarasi, mis sraxomkenns (n + 1)-ro nabmwxenns xopens (r > 1) matumemo
bopmyty

Ty =

= _Z, In (‘p(i'n)/c) — i, In (‘p(z_n)/c) (
Tnt1 = - : (1)

In (0(Zn)/e(2,))
Jie By il Y, S HKIE0 f(xn)f(#n-1) <0, 860 Z, = Ty, Tn = Tn, AKIUO
f(@n)f(Zn1) <0.

Ockinbku Hekmacwuna Maxkopanta Huworoma M, (z) Ha npomixkky [a, b] € omy-
KJI010 (PYHKIIEI0, TO METOX, € HajleheKTUBHINMA Y BUNAAKY, KOJIA dyuknia f(z) va
IPOMiKKY [a, b] € omykoro. BaipoMy BunajiKy METox Gyue mBraLIe 30iraTrHCs, HIK
METOJ, XOPA. :

YV Bunagky, koma dyskuis f(z) € onykion Ha IPOMIKKY [a, b], dopmyna ms
HOCIOBHEX HAOIMKEHb O KOopeHs & = o Oyjie IpocTilmoro. CuopaBzi, Hexalt Ha
[a, b] dymxuis f(z) € onykmomw i, HANPUKIaJ, MOHOTOHHO 3POCTAI0YOI. Tomi mis
3HAXOIKEHHS (n + 1)-r0 HADOIVKEHHA KOPEHs MATUMEMO QOpMyIy

M Zp In (Qa(b)/c) —bln ((p(l‘n)/C) n=0 1 (2)
g e B

In (¢(b)/@(zn)) ’
ne To = a, 3a ymony, mo M,(z) > @(z) mna scix © € [o, b]. Sxmo M (z) < ¢(z)

aIn (p(z,)/c) = 2. In (p(a)/c) ~ _
£ S Al ... (3)
In (¢p(zn)/¥(a)

IMokaskeMo, IO B HEPIIOMY BHIAJKY iCHye Takuii OKWI KODeHsI, W0 fKIIO Zg
BHODATH 3 IBOTO OKOJLY, TO TOCTIOBHI HaOJIMKEHHSH OyayTh 3biraTuca J0 KOpeHsS
T =00, :

CripaBni, posryisiHeMo piBHsAHES T = ¥(T), 1e
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3BiJCH BHILIUBAE, IO OPH
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f <

abo

In (p(b)) —In c
f'(a)
BukonyeThes ymosa ¥ (@) < k < 1. Yucno ¢ moxkHa BEOpATH TaK, IO U HEPIBHICTH

6yge maru Micue. ToMmy icHye Takmit OKLI XKOpeHs, L0 SKIIO Zo BHOpATU 3 HMBOTO
OKOJTy, TO iTepalliiiuii nmpouec

b—a<c

Tn+1 = ¢(mn),n 5, 01 17 Py

Oyze 3b6iraTucs.
fixmo noxnacty ¢ = 1, To dopmynu (1), (2) i (3) npuiiMyTs BiATOBLIHO Taxuil
BAITIAL,

i z, In {0o(Z)) —Tn In (p(z,)) 520 7]
ntl In (p(Z,)/0(z,)) o> &2 1
T In p(b) — b In p(z4,)
/n e 7-n_—‘..0’ l, ...;
Tnt1 ln \w(b} 50(:511,))
a ln ¢(z,) — 2, In p(a)
Tpp1 = . ,n=0,1,
i In (p(zn)/0(a))

Ipukaamu. Y Tabaumi HapEIEHO PESYJIHTATH YUCEIbHOIO PO3B’A3yBaHH:A (pos-
B’s130K 3 ToumicTio 107° Ta KiJIbKiCTb iTepartiit k) HeKibKOX DiBHIHER 3 BHKOPH-
e la s e nten Ve AN RV F NS S WIS A YA R S T Y mvrvvrvrr {UT TI\H‘I\TIO\ 1 AADMTNTIIYT YNATNTT

vianonm '\aamupanxriuxt, V.L,Lv,_;\y \ }, .Vj.b,lup\y r.gL VIIOVIA \(L10aULUNG ) 1 MULULY AU pPeke
Pyuxuis f(z) enOpanux piBHAHL Ha 38JaHOMY IPOMIXKY € OIIyKJIOIO.
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PiBusinns, $6. e Posp’sizok 3 | Maxo- Mertox Meroxn
IIPOMI2KOK TOYHICTIO paHTHUHA | JOTUYHMX | XODJ,
106 MeTOo[
p—gin 3=0;25, | .25 =2 1.171229 k=10 k=5 k=16
{0.5, 2] c=r¢ _
= _ gt ~1=0, To=4, 4.257462 hEs =0 ke=th
4, 5] =3
% —2Inz=0, L e 1.421529 k=6 k=5 k=10
2 o G52
r+ef+e =4, zo=-1, | 0.4454279 k=5 k=6 k=30
[-1, 0] g= 3

OnepxKaHi pe3yibTaTH CBiAYATE TPO e€hEKTHBHICTDL 3aIIPOIOHOBAHOIO METO.LY,
ccobIuBO Y BANAIKY OIyKJiocTi dbyaKuii.
Bucnosku. Ilo6ynosano umcenbruit MeToH, BiAMyKaHHA KOPeHIB anrebpaiunwx
i TpAHCUEHJEATHWX PIBHSIHb 3 BHKOPWUCTAHHSIM allapaTy HeKJACHIHUX MaKOPaHT i
niarpam Hororona ¢yuxuilf, saaasux tabnmusxo. Hocmimxeso s6bxuaicrs meTony y
BHIIaIKy omykmocTi dpyukuil. Meron He BUMarae riaskocTi QyHKII B OKOJI KOpeHsa
PiBHAHHSL. ’
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