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ABSTRACT

This article is devoted to the methodology of developing logical thinking of future
mathematics teachers using the methods of Newton and Chebyshev, based on a related
approach. Effective methods for developing logical competencies of future mathematics
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a number f (x) because it is a simple root of a
polynomial f'(a) = 0 will be Therefore,
f "(a) # 0 We accept this, otherwise the level of
the problem f (x)less than (otherwise) level
f"(x) were used to calculate the root of the

polynomial.
Then (a,b) is the intersection f (x) from & not

just a root, but f'(x) and also any root of the
polynomial f"(x)we assume that it does not

contain the roots of the polynomial.
So, as we know from the -course of
mathematical analysis, y = f (x) the curve (a, b)

either increases monotonically or decreases
monotonically on the section.

Therefore, at all points of this section it has a
convexity either upward or downward.
Consequently, at the location of the curve in

section (a, b), four cases can occur, shown in
Figures 1-4.

A and b are on which of the limits f (x) hint at
f "(x) if it matches the sign a, we define through
f (a)vaf (b) having a different sign, f"(x)and
since (a, b) has a sign at all points of the
section, then in the cases shown in Figures 1-4
a, = a, and in two other casesa, = b will

y = f(x)lines a, by abscissa there is bat a

dead center, i.e.(a,, f(8,)) Let's try this line at

the point where it is inclined to the coordinates
and let's try this x We denote the abscissa of the
point of intersection with the axis by d.
Drawings 1-4 d numbers & shows that it can be
taken as an approximate value of the root.
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Let's derive a formula by which we find the number d. It is known y = f(x)to the curve(a,, f(&,))
equation of an experiment carried out at a point y—f(a,)=f'(a,)(x—a,)

can be written as

- f(a) = f'(a,)(d —a,)
we form equality, hence d=a — f(ay)

a
T (@)

comes from (2).
Example.
This method is as follows

h(x) = x®> + 2x* —5x® +8x* - 7x-3
We use it for many things.
As we know, this is alot.1< ; < 2located between the borders , has a common root.
It is known h'(x), h"(x),...,h""(x) derivatives X = 1takes positive values when .x =1 value h’(x) Soh"(x)
It follows that the upper limit function of positive roots for h"(x) is positive everywhere in this interval
and
h(@) =4,
h(2) =39
Because itisa, = 2should be accepted.
h’(2) =102 considering that from formula (2)
39 179

d=2-""="""_164,.
109 109

We make an equation.
On the other hand, formula (1).

c=3§f&1§9—fz=1pgn
-4-39 43
gives equality and, therefore, o, get root rights for this version 1.09< «, <1.65
do not lie between the borders h(x) for many of us and his o, Let's return to the root and note that all
values of the following polynomials are calculated using Horner's method.
h(1,3) =-0,13987,
h(1,31) = 0,0662923851
Since 1.3<a,<1.31 which means we o, root meaning0.01Let's apply the linear interpolation method to

these new limits:
co 1.31(-0,13987) -1,3-0,0662923851  0,26940980063

0,13987 —0.0662923851 B 0,2061623851
the same boundaries, here a, =1,31 should be taken as
h'(1,31) = 20,92822405

=1,30678... Newton's method is applicable to

for part

d=131_ 0,0662923851 _ 27,3496811204 _130683...
20,92822405 20,92822405

So,

1,30678< a,<1.30684
and here's why ¢, If we take =1.30681, we will get an error less than 0.00003. Now we will prove the
convergence of these methods for the Newton method.

Eurasian Journal of Physics, Chemistry and Mathematics www.geniusjournals.org
Page |11



Volume 36| November 2024 ISSN: 2795-7667
f (x) polynomial prime number« let the root be in the interval (a,b) satisfying Newton's method.
From this, in particular, it follows that there exist positive numbers Ava B such that (a,b) are at all
f ’(x)| > A,

] (3)
f (x)| <B

points of the segment

) B . :
willc = ﬂ let's introduce the notations and

s(ba)<1 (4)
let's assume thata, Newton's method should be applied within the limits of formula numbers a, b (2)
mainly we. & as approximate values of the root (a, b) lying in the interval and with each other

fa.)
A= B f'(a,,)’ (5) are related by equations a;,a,,...,a,,...we form numbers in a row.
k=12,..
a=a, +h,
k=012,..

2
be in that case.0= f(a)= f(a,)+h,f ’(ak)+% f(a, +6-h,)will be here0 < & <1.(a,b) according to

the condition imposed on the section f'(a,)# Otaking into account (5) and (6), we find:

2 fr -h f f
_hk (@ +6 k):hk+ (ak):a_(ak_ (ak)):a_ak+1:hk+1-

2 f'(a,) f'(a,) f(a)

. |hk+l|:hk2|f (ak +6hk)|<hk2£:Ch2k,
From this, ‘ 2f'(a,) ‘ 2A
k=0212,..

So, |h,i|<Ch% <C°h*%a<C'h%2<..< c?"p,2"
or | =|e —a,| <b—abecause .
ha|=C[CO-a)"" )
k=012,...

Therefore, according to condition (4), « with the root is generated by Newton's method sequentially
a, between the value of approx. h, differencek tends to zero as it grows. This had to be proven.
Given to P.L. Chebyshev in 1838 f (x) is an inverse function g(y) proposes a method for constructing a

higher-order iteration by describing a function using the Taylor formula.
Let's assume f (x) = Oequations x = £ let the root lie in the interval [a,b] and f (x) let the function and

its derivatives of sufficiently high order be continuous. Also, all points in this interval f'(x = 0) let it be
In this case f'(x) maintains its position in this interval and f (x) is a monotone function, x — g(y) will

have the opposite function.

Reverse function g(y) f(x)The domain of variation is defined in [c,d], and f (X) no matter how many

continuous derivatives it has, it has the same number of continuous derivatives according to the
definition of the inverse function.

x = g(f(x)) (x e[ab]),

_ (1)
y=f(g(y)) (y el[c.d]).
So,¢ =9g(0), (2)
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Ify e[c,d] if , then by Taylor's formula

E=g(y)=g(y-y)= g(y)+z< e 9. (y)y N R p(’”y 3)

Heren number 0 and vy lies between

Ory instead of f (x) having put and g(y) = x referring to
exr 3 80D g gy 9200 FRACINO

we generate.
If

(k)
qop(x)—x+z< py S0 g g
if we define thls, then

x=,(x) (5)
for the equation x = £ There will be a solution because

p-1 (k)
0@ =+ 3 S =2

From thiS(pp(j)(f) =0, j=1p-1
because it is
X1 =0(x,) (n=012,.,%, €[a,b]) (6)

the iterative process has p-order.
Ifx,& is close to, it is determined by formula (6).{x,} subsequence ¢ is approaching. Indeed, ¢, (&) =0

for what you ¢ it was found that there is ‘(p; (X)‘ < g <1will happen from this too. x,& close enough to

{x,}the convergence of the iterative sequence is obtained.
Now ¢, (X) from f (x) Andg we find the expression determined by the derivatives. To do this, we take
successive derivatives from (1).

g'(fO)f'(x) =1

9" (FO) F () +g'(F(x))F“(x) =0

m ! " ! " ! ! (7)
g"(FONF2 00 +3g"(F O F'()F () +g'(F(x))f"*(x)=0
p = 2When
0r(@) ==~ Andx,, =x, -~ (g)
f'(x) f'(x,)
This process partially coincides with Newton's process.
p=3 from point (5), (7).
f(x) f"(x)f?(x
o) = x— 100 _ 0000
') 2[f'(x)] )
SV (€ N A CH LY
) AT ()P
arises.
p =4For
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f(x) f'(x)f 2(x) B f3(a)_3f"2(x)— f'(x)f"(x)

PO =X T AR 12 T (10)
and x = x — ) O FR0G)  FR0) 3F7E06) = F104) £ ()
fox) 2L (x)P 12 [f'(x,)I°

we generate.
These iterative processes will be 2nd, 3rd and 4th order iterations respectively.
Now ¢, = £ —x, To do this, in equation (4) we estimate the error rate tending to zero. x = x, Taking this

into account and taking into account (6), we obtain the following.
NP AP F(T
D70 T pony, ) (1)

Herex ¢&Withx, liesbetween
f (£) =0because

f(x,) =LF(&)~ F(x,)] = ~(€ = %,) F (%) (12)

(X too much & With xn(12)n1(11yé%H::Qﬂii%ggz[fxiﬂpen” (13)

5_ Xn+1 =

Following

q = max
as<x,

x<b,

(M X ~
97ux) (f| () [f'(X)]?| from (13), introducing the notations
p!

|8n+1| < q|£n|p (14)

we obtain an inequality. Applying this inequality consistently, we obtain the following:

n
Pl p(p2)n

50|p = (q|50|)ﬁ|50| p-1

1+ p+.4+p"t
l&a < a

n

p_

If |so|<1And gfg,|= @ <1sobeitle,|< @ (15)

It turns out that iteration (6) is rapidly approaching.
-1

Privatel “=
rivately
leo| <1

p=2 For
le,| <107,
le,| <107,
&3] <107,
le,| <107%,...
p=3 For
le,| <107,
e, <107,
e <107,
e, <107 ...
p=4 For

.| <107 |6, <107 &5 <107 |, <10°%,...

then for iterations (8), (9), (10) above we have the following:
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So,® < 0,1 when, only the third iteration gives us the required accuracy.
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