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TO MAKE FURE ROWS INTO PRACTICE

Annotation: This article gives information about and deals with Fransua-Marie
Charles Fure, Fure conversion (), Fure coefficients and series, performing
examples accordingly, double function and odd function in Fure series.
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@Dwp, npeobpazosanue Dype (F), koappuyuenmovr DPype u psovl, BbINOJIHEHUE
npuMepo8 cOOmMBEemcmeeHHO, 080UHASL PYHKYUA U HeuemHas yHkyus & psioax Dype.

Keywords: Fure series, Fure conversion, function, Fure coefficients,
integralisation.

Knwuesvie cnosa: pso Dype, npeodpazosanue Dype,  pyHxyus,

K0aguyuenmor Dype, unmezpupyemocme.

Fransua-Marie Charles Fure (April 7,1772 - October 10,1837) was a French
philosopher and later an important socialist thinker and then recognized as a man
associated with “utopian socialism”. An influential thinker, some of the social and
moral views that Fure considered radical throughout his life became the mainstream
in modern society. For example, it is believed that Fure first used the word
“feminism” in 1837. He also has a number of great works in the field of mathematics,

one of which is called the Fure Series.
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Fure conversion () is an operation that converts one function of a real variable
to another function of a real variable. This new function describes the coefficients
(“amplitude”) when the initial function is broken down into elementary components
and manifests itself in harmonic oscillations of different frequencies (just as a
musical chord can be expressed as the sum of the musical sounds that make it up).

Now, we will talk about the Fure coefficient and the rows.

The function f (x) let be a double function given in [-z ,x ]. And it [-m ,x ] let the
interval be integrable. In this case, f (x) cos nx double function, f (x) sinnx (n=1,2,...

) while the odd function is and they will be integrated in [- © ,7 ].

a, =ljf(x)dx ,
?z—f{

1
ak =
T

[ () cos(kxyax (1.24)

1

b, = p _'[,f () sin(kx)dx (k=123,..)

With the help of the formulas, we will find the Fure coefficients of the
functionf(x):

17 1 ¢ f
a, =— [ f(x)cos(ux)dx = —Uf(x)cos(nx)dx+_[f(x)cos(nx)dx} = (n=0,12,....),
7"'—:1' T =T 0
2 ¥4
=—jf(x)cos(nx)dx
s 0
b - 1 1

jf(x) sin(nx)dx = — |: j f(x)sin(nx)dx + I f(x) sin(nx)dx} =

T T

. i (n=123,..).
_1 {— J' £(x)sin(nx)dx + j f(x) sin(nx)dxj| =0
7 0 0

So, Fure coefficients of the pair f (x) function

2
aﬂ

T

]Ef(x) cos(nx)dx (n=012,..),

b =0 (n=123,.) (1.25)
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and Fure series

f(x)=T(f;x)= a—z‘j + ian cos(nx)

n=l|

will be like that.

Now the function f (x) [-m ,m ] Let be the odd function given in and it is this [-n
;7 ] let the interval be integrable. In this case f (x) cos nx odd function, f (x) sin nx (n
= 1,2,... ) and will be a dual function. Using equations (1.24), we find the Fure

coefficients of the function f (x):

1 1

]T.f(x) cos(nx)dx = —{ j f(x) cos(nx)dx + j f(x) cos(mr)dx} =

a, =—
T T
(n=0,12,..).
= 1 {— j f(x) cos(nx)dx + j f(x) cos(nx)dx} =0
TL % 0
[ 1| . T .
b =— J.j (x) sin(nx)dx = —{J‘f(x) 51n(nx)dx+Jf(x) sm(nx)dx} =
b4 T
- - 0 (n=123,..).
= 2 I f(x)sin(nx)dx
2 0
Futhermore, the Fure coefficients of the odd f (x) function
a, =0 (n=0,12,..),
b, = 2 J f(x)sin(nx)dx (n=123,..) (1.26)
T 0

and Fure series

f)=T(f;x)= i b, sin(nx)

will be like that.
We perform examples using these formulas.

Mpuco..
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1.f(xX) =x* (- w <x<m) Let us find the Fure series of the function. Using
formula (1.25) we find the Fure coefficients of the given function:

a, =%J‘x2aﬂx=§iz

T

_4 ]T..rsinnxdx =

0 nis,

= _i[[—xmsmf} +J.cosn.xdx} =(-1)" i,
nw noJ, n

0

2% 2 ,sinnx
a, = j.r cosnxdx = —x~
ﬁﬂ'

b n

(n=123,..).

So, f (x) = x* this is the Fure array of the function

2

T 4 i’ cos2x cos3x
+ 1 —cosnxz——4 COSX — + —_
3 Z( ) n’ 3 [ 2° 3’ ]

n=l

will be in this shape.
2. This
f(X)=x (-7 <x<7w)
find the Fure series of the odd function.

Using the formulas (1.26) we find the Fure coefficients of the given function:

T

T 2
b, = jxsm nxdx = ——Xxcosnx
2 nrw

T T

+ —Jcos nxdx =
0 % (n=123,..).

n n
After that, the Fure series of the function f (x) = x will be like that:

in2 in3
x~2( ) smnx— (sinx—sm2 x+SH; x_)

n=l|

[-1,1] Fure line of the given function in the interval.
Here we can see another example.
3. This

f(x)=e"(-1<x<1)
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find the Fure series of the function.
Using the formulas (1.29) we find the Fure coefficients of the given function
(where | = 1);

1
x =l
aﬂ=-|.e dc=e—e" ,

1 . +1
NTSIN N + COSHAX
_[ " cos nxdx = o i e’| =
+n " ul
-1 | (n=123,.),
1 . €—€
= (ecusm: e cnsmr) (-1 —
1+n'n’ l+n"7”

+1

1 -
= — (E'H)TCOSHE +é ]HJICUSHJI]=

l+nm

Sin nox — NT COS HX

.'I.'

1
= je'r sin naxdx =
1+ n'7r’

=1

— o=l
_|_e]=(_1)n+] e (j . nir

l+nm

RITCOSNT { _ nmx(-1)"
(e )= e
l+n°m” l+n"7”

(n=123,.).

So, the function f (x) = e* (-1 <x < 1) will be like that

—

1+ n’mr l+n"m

n=|

n+l
+{e E-I)Z|: 7 COSnX + {_l}, qm-sinnm}

In conclusion, Fure series can be applied not only to examples but also to life
processes. That is, signals are analyzed using and with the help of Fure pumps.

In this case, any signal X (t) can be divided into a set of simple sinusoidal
functions called Fure series in the time interval from 0 to T (where T is the Fure
analysis period or analysis period is the time interval in which the signal is written).
In this case, the larger the epoch, the greater the number of harmonics (signal

elemental components) and the frequency accuracy for the spectra.
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