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Annotation:This article explores the calculation of the Fourier series using mathematical modeling
methods. The Fourier series plays a crucial role in expressing periodic or non-periodic functions as a
series. The paper introduces the fundamental concepts of the Fourier series, its mathematical theory,
and its applications in real-world scenarios. As a result, we gain deeper insights into the properties of
Fourier series and their practical applications.

Fourier series for odd and even functions.Let a function with a period T = 2m be given, that is,
f(x + 2m) = f(x). The Fourier series and coefficients of the given function will be as follows:

f(x)= % + (a, cosmx+b, sinnx)

n=1

dy :éjif(x)dx

a, =i I f(x)-cosnxdx
7Z.—?1'

b, = 1 j f(x)-sin nxdx
g -7

Below, we derive formulas for calculating the Fourier series coefficients of even and odd functions.

If the function f(x) is integrable on [—a; a], then
a 0 a
_[ f(x)dx = _[ f(x)dx + _[ f(x)dx
s —a 0

By substituting x with -x in the second integral, we can apply it to (5):
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[ = [ fexd(—0) = f(=x)cke = f-x)d

| f()de=[[f(0)+ f(=x0))d (x),

If the function f(x) is odd, f (—x)=—f (x)

[ feodx = [/ @)~ f@1d) =0,

If the function f(x) is even, that is, f (—x) =f (x)

[ f)de = [[f(0)+ f(=0)ld(x) = 2- | f(x)d(x)

The product of two even functions or two odd functions is an even function, while the product of
an even and an odd function is an odd function. Considering (7), we calculate the Fourier series
coefficients for even and odd functions:

1) Let the function f(x) be an even function with a period T = 2= that satisfies Dirichlet
conditions on [-7t, 7].

ay == I S()dx=a, = gffmdx
T - T 0

ak:ljf(x)-coskxdx:gjf(x)-coskxdx
72.—.?1' 72.0
1 ¢ .
bk=;jf(x)-smkxdx=0

f(x):%JrZak-coskx

n=1
For the even function, the Fourier series consists solely of cosines, bx = 0.
Let the function f(x) be an odd function with a period T = 2 that satisfies Dirichlet conditions on [-

m, ).
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a0=l.[f(x)dx=0
ﬁ—ﬂ'
1 T
ak:—jf(x)-coskxdx:()

72.—.?1'

1§ ) 2 ¢ )
b, =— I f(x)-smkxdx=—If(x)-smkxdx

2 5

f(x):%OJerk-sinkx

n=1
The Fourier series for the odd function consists solely of sines, a, =0, ax = 0.

Example:Series of a function with a period T = 2n

—x, agar xe(—r,0)
f(x)=
x, agar x€[0,7)
Expand the Fourier.

Solution: The even function satisfies Dirichlet conditions on the interval (-x, 7) (see Figure 1)
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x-sinkx+coskx] T
0

k2 B

2

T

k toq bo'lsa,
k juft bo'lsa.

cosk-x 7 4

_27r

Calculating the Fourier series using mathematical modeling plays an important role in studying the
periodic properties of functions and expressing them. The Fourier series is widely used in industry and
technology for obtaining complex waves or signals. With this method, functions can be computed, and
their analytical properties revealed, applying mathematical theories. According to the results,
mathematical modeling methods ensure great efficiency not only theoretically but also in practice. In
the future, a deeper study of the Fourier series and exploration of its new applications are required. By
creating mathematical models, the understanding of problems and processes in solving them can be
simplified. Additionally, the development of these methods opens new opportunities for specialists
and scientists.
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