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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 ∈ Cn+1[a, b]. The interpolation polynomial Pn(x) satis�es

Pn(xk) = f(xk), k = 0, . . . , n. (1)

In Lagrange form,

Pn(x) =

n∑
k=0

f(xk)
∏
j ̸=k

x− xj

xk − xj
.

The interpolation error is given by [1]

Rn(x) =
f (n+1)(ξ)

(n+ 1)!

n∏
k=0

(x− xk), ξ ∈ [a, b]. (2)

Let ωn+1(x) =
∏n

k=0(x− xk). Then the error estimate reads

|Rn(x)| ≤
M

(n+ 1)!
max
x∈[a,b]

|ωn+1(x)|.

As shown in [2], the magnitude of ωn+1(x) strongly depends on the choice
of nodes. The optimal Chebyshev nodes are given by

xk =
a+ b

2
+

b− a

2
cos

(
2k + 1

2n+ 2
π

)
. (3)
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Consider the nonlinear equation f(x) = 0. Newton method is de�ned as

xm+1 = xm − f(xm)

f ′(xm)
, (4)

while its adaptive modi�cation proposed in (4) takes the form

xm+1 = xm − αm
f(xm)

f ′(xm)
, 0 < αm ≤ 1. (5)

To improve numerical stability, the function is approximated by the interpolati-
on polynomial f(x) ≈ Pn(x), which leads to the modi�ed iteration scheme

xm+1 = xm − αm
Pn(xm)

P ′
n(xm)

. (6)

where the derivative is computed analytically as

P ′
n(x) =

n∑
k=0

f(xk)L
′
k(x).

This allows the parameter αm 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 signi�cantly
in�uence 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
in�uences the convergence dynamics. This leads to higher accuracy and stabi-
lity in solving nonlinear equations without increasing computational complexi-
ty, while preserving the e�ciency of standard Newton-type iterations.
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ÀÄÀÏÒÈÂÍÈÉ ÌÅÒÎÄ ÍÜÞÒÎÍÀ Ç ×ÅÁÈØÎÂÑÜÊÎÞ
IÍÒÅÐÏÎËßÖI�Þ ÄËß ÏIÄÂÈÙÅÍÍß ÒÎ×ÍÎÑÒI

Ó ðîáîòi çàïðîïîíîâàíî êîìáiíîâàíèé ÷èñåëüíèé ïiäõiä äëÿ ðîçâ'ÿçàííÿ íå-

ëiíiéíèõ ðiâíÿíü, ÿêèé áàçó¹òüñÿ íà iíòåðïîëÿöi¨ ×åáèøîâà òà àäàïòèâíî-

ìó ìåòîäi Íüþòîíà. Äëÿ ïiäâèùåííÿ îá÷èñëþâàëüíî¨ ñòàáiëüíîñòi äîñëi-

äæóâàíó ôóíêöiþ àïðîêñèìîâàíî iíòåðïîëÿöiéíèì ìíîãî÷ëåíîì íà îïòè-

ìàëüíèõ ÷åáèøîâñüêèõ âóçëàõ, ùî äà¹ çìîãó ïîâ'ÿçàòè ïàðàìåòð àäàïòèâ-

íîãî êðîêó ç òî÷íiñòþ iíòåðïîëÿöi¨. Ïîêàçàíî, ùî òàêå ïî¹äíàííÿ çàáåç-

ïå÷ó¹ âèùó òî÷íiñòü íàáëèæåííÿ òà ïîêðàùåíó ñòiéêiñòü iòåðàöiéíîãî

ïðîöåñó. Çàïðîïîíîâàíèé ïiäõiä äîçâîëÿ¹ åôåêòèâíî çíàõîäèòè ðîçâ'ÿçêè

áåç çáiëüøåííÿ îá÷èñëþâàëüíî¨ ñêëàäíîñòi àëãîðèòìó
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