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The paper proposes a combined numerical approach based on Chebyshev
interpolation and an adaptive Newton method for solving nonlinear equations.
The connection between interpolation error and iterative stability is used to
improve accuracy and convergence.

Let f € C""[a,b]. The interpolation polynomial P, (z) satisfies

P, (zx) = f(zk), k=0,...,n. (1)

In Lagrange form,

The interpolation error is given by [1]
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Let wpt1(2) = [[4_o(2 — xx). Then the error estimate reads
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As shown in [2], the magnitude of w,,1(x) strongly depends on the choice

of nodes. The optimal Chebyshev nodes are given by
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Consider the nonlinear equation f(z) = 0. Newton method is defined as

T = T ) )
while its adaptive modification proposed in (4) takes the form
f(@m)
Tl =T ! F ) <o (5)

To improve numerical stability, the function is approximated by the interpolati-
on polynomial f(z) = P,(x), which leads to the modified iteration scheme

Po(@m)
Tm4+1 = Tm — am%. (6)

where the derivative is computed analytically as

Z f Tk Lk
k=0

This allows the parameter a,,, to be linked with the interpolation accuracy,
improving the stability of the iterative process. As established in [1] and [2],
both interpolation node selection and adaptive iterative strategies significantly
influence convergence behavior and numerical stability.

Thus, the combination of Chebyshev interpolation and the adaptive Newton
method provides both improved approximation accuracy and enhanced stabi-
lity.

Conclusions. The proposed approach combines optimal node selection wi-
th adaptive iterative control, where the interpolation structure indirectly
influences the convergence dynamics. This leads to higher accuracy and stabi-
lity in solving nonlinear equations without increasing computational complexi-
ty, while preserving the efficiency of standard Newton-type iterations.
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AJAIITUBHUI METO/ HBIOTOHA 3 YEBUIIIOBCHKOIO
IHTEPIIOJIANOICIO AJI4 ITTABUINTEHHSA TOYHOCTI

V pobomi 3anponoHosaHo KoMOTHOBAHUL YUCeAbHUT NIOTI0 0as P38’ A3aHHA He-
NHITHUT PIBHANG, AKUT basyembes wa ihmepnoasyil debuwosa ma adanmuero-
Mmy memodi Hotomona. as nidsuuenhs 064uUcaosaivtol cmabisvrhocms docai-
dorcysany GYHKYIIO aNPOKCUMOBAHO IHMEPTLOAAUITHUM MHOZONACHOM HG ONIU-
MAALHUL YEOUWOBCORUT 8YIAAT, W0 JGE 3MO2Y NOS’AZAMU NAPEMEMP GOANMUG-
H020 KPOKY 3 mouwnicmio iwmepnoaauti. Ilokaszano, wo makxe noeoHarnna 306e3-
neuye BUWY MOUHICTL HAOAUNCEHHA MO NOKPOLWEHY CMIUKICMb 1mepayitinozo
npouyecy. 3anponoHosarull Nidxrid 0036044€ ePerMuUBHO 3HATOOUMU PO3E A3KY
6e3 36iavUWeEHHA 0GMUCAIO8AADHOT CEAGOHOCTNE GAZ0OPUMMY
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