Serie di Fourier

Marcello Colozzo http://www.extrabyte.info

in[1:= Set Options[
{
Pl ot
b
TicksStyle ->Directive[
Hue[5/6],
9
1
I

inz= Needs["FourierSeries "]

X -ZnRound[zx—ﬂ]

In[3]:= f [X_] .=
Abs [x —27rRound[2X—"]]

inf4):= Table[x ==k, {k, -4x, 4w 2n}]

oufdl= {X =-47m X=-27m x=0, Xx=27m X=4rn}



2 | fourierTrigSeries.nb

inj5:= ondaquadra = Pl ot [
f[x1,
{X, -4 4rn},
Pl ot Range » {-2.0, 2.0},
Excl usi ons » Tabl e[x ==k, {k, -4 x, 4w n}],
Pl ot Styl e » Thi ckness [0. 0037,
AxeslLabel -
{
Style["x", Snmall, Red, Italic]
Style["y", Small, Blue, Italic]
b
Ti cks -> {
Tabl e[k, {k, -4 7w 4mx n}]
h
Epi | og - {
Red,
Dashed,
Tabl e[Li ne[{{k, 0}, {k, -13}3}1, {k, -4 m, 4mx n}],
Tabl e[Li ne[{{k, 0}, {k, 1}}1, {k, -4x, 4m =}]

}
]
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in[el:= S10[X_1] =FourierTrigSeries[

(»f unzi onex)

f[x],
(xvari abil e i ndi pendent ex)
X,
(*xordi nex)
10,
(#periodo T=2sx)
1
Fouri er Paraneters » {O, ———}
27

]

4 |2 sinx]+3 [2sin@Bx]+g [28in5Bx]+3 [2sin7x]+5 |2 Sin[9x]

out[6]=

Va2
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in[7:= ondaquadra2 = Pl ot [

{f [x], S10([x1},

{X, -3mx 3},

Pl ot Range » {-2.0, 2.0},

Excl usi ons » Tabl e[x ==k, {k, -4 x, 4w n}],

Pl ot Styl e » Thi ckness [0. 0037,

AxeslLabel -

{
Style["x", Small, Red, Italic],
Style["y", Small, Blue, Italic]

b

Ti cks -> {
Tabl e[k, {k, -4 7w 4mx n}]
h

Epi | og - {
Red,
Dashed,
Tabl e[Li ne[{{k, 0}, {k, -13}3}1, {k, -4 m, 4mx n}],
Tabl e[Li ne[{{k, 0}, {k, 1}}1, {k, -4x, 4m =}]
}

ol
ing:= a[n_] = Fouri er CosCoefficient [f [x], X, n]

outfgl= 0

= b[n_] = Fouri er Si nCoef ficient [f [X], X, n] //Sinmplify
2 (-1+(-1)")

ougl - ———

not

njiop= Cear [f, a, b]

X
= fIX_]:= (X - 2 7w Round [2—])"2
7
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2= plotf =Plot [

f[x1,

{X, -3mx 3},

Pl ot Range -» {-0.1, 15},

Pl ot Styl e - Thi ckness [0. 0037,

Ti cks -»
{
Tabl e[k, {k, -4x, 47x n}]
1

AxeslLabel -

{
Style["x", Small, Red, Italic],
Style["y", Small, Blue, Italic]
}

12

Out[12]= 81

-3 -2r - n 2n 3

in[13):= S3[X_] = FourierTrigSeries [
(xf unzi onex)
f [x1,
(xvari abil e i ndi pendent ex)
X,
(xordi nex)
3,
(xperiodo T=27x)

) 1
Fouri er Paraneters - {0, 2—}
T

| 77 simptity

2 4
out[13]= ? -4 Cos [x] +Cos[2x] - 5Oos[Sx}
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4= plotf =Plot [
{
f [x1,
S3[x]
}
{x, -3x 3mn},
Pl ot Range » {-0.1, 15},
Pl ot Styl e » Thi ckness [0. 0037,
Ti cks -»
{
Tabl e[k, {k, -4 7w, 4x n}]
1
AxeslLabel -
{
Style["x", Small, Red, ltalic],
Style["y", Small, Blue, Italic]

}
1
y
14?—
12}
10?—
out[14]= 8
7‘377 27 7‘71 7; 27 3‘;7 §
in[1s:= a[n_] = Fouri er CosCoeffi ci ent [f [x], X, n]
(-1)"
out[15]= I
inf16l:= b[n_] = Fouri er Si nCoef fi ci ent [f [X], X, n]
out16]= 0

in[171:= a0 = Four i er CosCoef fi ci ent [f [x], X, O]

1
oufl7]= —
12

inpel= C ear [f]

o= f [X_] :=Sin[Cos[X - Round[X /n]]]
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o= Plot [
f[x1,
{X, -2 2},
Pl ot Styl e -» Thi ckness [0. 0037,
AxeslLabel -
{

Style["x", Small, Red, ltalic],
Style["y", Snall, Blue, Italic]
}

out[20]=

-6

in21:= S10[x_] = NFourierTrigSeries[
f[x1,
X,
10,
Fouri erParaneters » {0, 1/}
1

1
ou21]= —— (1. 00792 + 0. 608809 Cos [2 x] - 0. 169627 Cos [4 X] +

T

0.0670677 Cos [6 x] - 0. 0364906 Cos [8 x] + 0. 0230494 Cos [10 x] - 0. 0158994 Cos [12 X ] +
0.0116354 Cos [14 x] - 0. 00888602 Cos [16 x] + 0. 00700912 Cos [18 X] -

0. 00567054 Cos [20x] +0. Sin[2x] +0. Sin[4x] +0. Sin[6x] +0. Sin[8x] +

0. Sin[10x] +0. Sin[12x] +0. Sin[14x] +0. Sin[16x] +0. Sin[18x] +0. Sin[20X])



in22):= Plot [
S10[x1,
{X, -2 2},
Pl ot Styl e -» Thi ckness [0. 0037,
AxesLabel -
{

Style["x", Small, Red, ltalic],
Style["y", Snall, Blue, Italic]
}

Out[22]=

inzsi= C ear [g]

n4ol= gLt _1 : = Wi Ch[

t z%&&t s%, Sin[Oos[S*t +§”
-3 1 1
t>_—&&t g-=, —Sin[Cos[B*(t -1) +—]],
2 2 2

t Z%&&t S;, —Sin[(x)s[S*(t +1) +;]]

]
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In[59]:= Pl ot [

Out[59]=

gltl,

{t, -372, 3/23,
Exclusions » {x =-1/2, x=1/2},
Pl ot Styl e -» Thi ckness [0. 00347,
AxeslLabel -

{
Style["x", Small, Red, Italic],
Style["y", Snall, Blue, Italic]
h
Epilog-»{
Red,
Dashed,

Li ne[{{-l/z, -Sin[Cos[S*(—1/2—1)+%”}, {-1/2, Sin[Oos[8*(-l/2)+%”}}],

Line[{{1/2, Sin[@s[s*(-l/ul“;]]}, f1/2 Sin[@s[s*u/z-l“%]]}}]

}
Ti cks -»

{
Tabl e[k, {k, =372, 3/2, 1/2}]

—— e T —— e
~

ine1:= gt [t _] = NFourierTrigSeries]|

(»f unzi onex)
gltl,

t,

10
1

oue1]= —-0. 146026 + 0. 762561 Cos [2 1t ] + 0. 199471 Cos[4 nt ] - 0. 0648093 Cos [6 1t ] +

0.0303291 Cos [8 st ] - 0. 0198239 Cos [10 st ] + 0. 0132861 Cos [12 it | -
. 0100702 Cos [14 nt ] + 0. 00758577 Cos [16 it ] — 0. 00594826 Cos [18 rt | +

. 00479846 Cos [20 w1t ] - 0.326301Sin[2xt] -0.173441Sin[4xt] +0.0898221Sin[6rt ] -
.0187531Sin[8t] +0.0371297 Sin[10 xt] - 0.0319734Sin[12 nt ] +

. 0271795 Sin[14 7t ] - 0.023854 Sin[16 nt ] + 0. 0212027 Sin[18 7t ] - 0. 0190738 Si n[20 1t ]

O O oo
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infe2):= Pl ot [
{gltl, ot[tl},
{t, -372, 3/23,
Exclusions » {x =-1/2, x=1/2},
Pl ot Styl e -» Thi ckness [0. 00347,
AxeslLabel -

{
Style["x", Small, Red, Italic],

Style["y", Snall, Blue, Italic]
h
Epi | og » {
Red,
Dashed,

Li ne[{{-l/z, -Sin[Cos[S*(-1/2-1)+%”}, {-1/2, Sin[Oos[B*(-l/2)+%”}}],

Li ne[{{l/z, Sin[Oos[S*(—1/2+1)+%]]}, {1/2, Sin[Oos[B*(l/2—1)+%]]}}]

}
Ti cks -»

{
Tabl e[k, {k, =372, 3/2, 1/2}]

}

]

outl62]=
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