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2 Polynomials

3 Signal processing
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T, (x) = cosx
Db S ) Dy ped e ol ¢ g Slre sy BT
T,,(cos@) = cos(nh),
LELX = €0S O s w
T,.(x) = cos(narccos(x)), -1<x
<1, (Alkhamisi,2021)
oSG il 26 ol o s e Ol sl 5 =0,1,2,3, 5 |x| S Tolil o

el P o Slap s
‘.:.J|;X=1}n =0 s,
T,,(x) = cos0 =1,
T;(x) = cos(arccos x = x.
sy 25 daily, il 5 X = COS Bos1s 150
T, (t) = cos(arccos(cos 8) = cos 6.
Tp_1(t) = cos((n — 1) arccos(cos 0)) = cos((n — 1)6).
Tp4+1(t) = cos((n+ 1) arccos(cos 8)) = cos((n + 1)0).
(Ahmed, 2023)
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cos((n — 1)0) + cos((n + 1)6)
n—160+n+1)6 n-1)8-Mn+1)6
> cos >

2n6 (=26)

= 2c0s 5 C0s— = 2cos(nf) cos 6

= 2cos

OFAY (e )

4 Recurring

5 Algebraic polynomials
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, t=12,..,n,
2n n

Xy = COS
cos(nf)

o8] Cows 4y Cater Jsl 5 Slapsidsr Sl by 25 (5550 oy ol 5 oo
To(x) =1, T;(x)=x, n=1,
Tho1(x) + Tyt (x) = 2T, (x)T1 (%),
= Tpe(x) = 2xT,(x) — Ty 1 (), (Aloui, 2018)
P T o s 4y 5 Skt dlasly S eslizl b 22850 alaly ol o

cos(n+ 1)8 + cos(n — 1) 8 = 2cosBcosb, X = cos6
(1398 « (g, 4)
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-: 4 / Ts(x)
[ |7 Ty(x)
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0 1
1 x

2 2x% -1

3 4x3 — 3x

4 8x*—8x%+1

6 Knot
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5 16x> — 20x3 + 5x

6 32x%—48x* +18x* -1

7 64x7 —112x° + 56x3 — 7x

8 128x% — 256x° + 160x* —32x% + 1
9 256x° — 576x7 + 432x% — 120x3 + 9x

OYIA L obla) ae

€cos(nB) skl b oo T (X) Gt Slopsidsy ol s 45 ax 5
sl
Y ke

cos26 = 2cos?0 — 1,
cos36 = 4cos30 — 3cos6,
cos46 = 8cos*0 — 8cos?0 + 1, (Cesarano, 2014)

~a ) T () et 2771y T (2) 55 48 SIS % 58 dloor o«

x 1 0 0 - 0 0
1 2x 1 0 0 0
0 1 2x 1 0 O
T.)=[0 0 1 2x - 0 0
0 o o 1 =~ 1 O
: : P e |
0 o 0 o0 - 1 2x
25 Sogen [@, D] Jis 0 55 Tp(X) Cater Jol g5 slapsidsy S 42 5
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2 a+b
T =10 y=r—(x-=2), =0
(1395 . 5, )
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T x)T;(x
(Ty, T;) = k( Ti( ) =0,
V1 — x?
Zo\fd\-
1 75 . .
(Ty, T;) = ij i#0, j#0 (Weisstein, 2003).
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" Orthogonality
8 Internal multiplication

% Range
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Chebyshev
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Abstract

The first kind of Chebyshev polynomials, known as the Pafnuty
Chebyshev polynomials, are recognized as one of the most important
types of Chebyshev polynomials, playing a fundamental role in
mathematics and computer science. These polynomials are particularly
significant due to their unique characteristics, which make them
important in data analysis and numerical problem-solving.
Polynomials, especially in estimating functions and solving differential
equations, are recognized as effective tools for reducing errors and
improving computational accuracy. The history of Chebyshev
polynomials dates back to the time of the prominent Russian
mathematician Pafnuty Chebyshev and the early days of mathematics.
Since then, their applications have developed in various fields,
particularly in numerical analysis and signal processing. The
importance of the first kind of Chebyshev polynomials lies in their
ability to create accurate approximations and their orthogonality in
functional space. These polynomials are employed in numerical
methods such as frequency analysis, integration, and function
estimation. In this paper, we examine and analyze the first kind of
Chebyshev polynomials using both analytical and numerical methods.
We first collected definitions and characteristics of these polynomials
from reputable sources, then analyzed their mathematical properties,
which include recurrence relations and algebraic features. Data were
extracted from books, research articles, and credible internet sources,
and analyzed using mathematical methods. The results of this research
indicate that these polynomials, due to their specific characteristics in
mathematics and applied sciences, are highly efficient in function
approximation and solving various mathematical problems.

Keywords: Approximation, Chebyshev, Differential, Orthogonal,
Polynomial
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