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Losungen

A.Zusammengesetzte Funktionen
B.Anwendung von eingebauten Funktionen
C.Konstruktion eines Moduls

D.L6sungen

A. Zusammengesetzte Funktionen

In[1]:= Renove["d obal ~ %" ]

Inf[2]:= f[t_1:=t /; (-Pi /2 <t &t < Pi /2);
f[1]

Qt[3]= 1

Inf[4]:= f[t_1:=Pi -t /; (Pi/2 < t &t < 3Pi /2);

In[5]:= Plot [f[t], {t, -Pi /2, 3P /2}];
1.5f
1!
0.5
1 1 2 3 4

5]

1l
1.5]

B. Anwendung von eingebauten Funktionen

In[6]:= Renove["d obal ~%"]

In[7]:= ?*Four*

System”

Fouri er Fouri er Par anet er s Fouri er Transf orm | nver seFouri er CosTr ansf or
Fouri er CosTr ansf orm Fouri er Si nTransform | nver seFouri er | nver seFouri er Si nTr ansf or
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In[8]:= << Cal culus” FourierTransform;
In[9]:= ?*Four*
System”
Fouri er Fouri er Par arret er s Fouri er Transform | nver seFouri er CosTr ansf or
Fouri er CosTr ansf orm Fouri er Si nTransform | nver seFouri er | nver seFouri er Si nTr ansf or
Calculus FourierTransform”
DTFouri er Tr ansf or m Fouri er Over al | Const ant I nver seFouri er Coef fi ci ent
Fouri er Coef fi ci ent Fouri er Sanpl e NDTFouri er Transf orm
Fouri er CosCoef fi ci ent Fouri er Seri es NFour i er Coeffi ci ent
Fouri er CosSeri esCoef fici ent FourierSi nCoefficient NFour i er CosCoef fi ci ent
Fouri er ExpSeri es Fouri er Si nSeri esCoefficient NFourierCosSeriesCoefficie
Fouri er ExpSeri esCoefficient FourierTrigSeries NFour i er CosTransf orm
Fouri er Fr equencyConst ant I nver seDTFouri er Transform  NFouri er ExpSeri es
Beispiel 1
Inf10]:= f[t_]:=t;
In[11]:= FourierTrigSeries[f[t], t, 10]
Qut[11] = Sinf2xt] Sin[4rt] . Sinf6rt] Sin[8rt] . Sinfl0xt]
7 2 37 4 7 5n
Sin(l2xt] Sin(l4rxt] Sin[l6xt] Sin[18xnt] Sin[20t]
6 s 8 7 9 10
In[12]:= FourierSinCoefficient [f[t], t, 10]
1
Qut[12] = -0 -
In[13]:= FourierCosCoefficient [f[t], t, 10]
Qut[13]= O
In[14]:= FourierSeries[f[t], t, 10]
_ ]'le—ZjuTt ]'lezflﬂt ]'le—4JL7Tt je4iﬂt ]'le—GJ'lth ]'16617“ ]'le—BjuTt
Quet[14] = 271 271 4 7 4 7 " 6 7t 6 7t 8 -
]'leg]'lﬂt ]'le—lOJ'UTt ]'leleUTt ]'le—leUTt ]'1(9121'17(t ]'le—141'17(t
8 7t 10 10 12 12 v 14 i
]'lel4j7(t ]'le—161'17(t ]'lelGjLnt ]'le—lBjUTt ]'lelBjLnt ]'le—ZOJLJTt ]'lezoflﬂt
14 16 16 18 18 20 7t 20 7t
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In[15]:= Pl ot [Eval uate[FourierTrigSeries[f[t], t, 1011, {t, -1, 3}1;

Beispiel 2
In[16] := Renove["d obal " "]
In[17]:= << Cal cul us” Fouri erTransform;
Inf18]:= f[t_]:=t;
In[19]:= f1l[u_]1=2Pi FourierTrigSeries[f[t], t, 10] /. t »u/ (2Pi) // Expand,
Print [fl[u]l]l;
. ! 2 . 1 . 2 o
28|n[u1—S|n[2u1+§Sln[3u1-7S|n[4u1+§8|n[5u1—
L Sineul+2Sin7ul-+Sin8ul+2Sin9ul-<SinLo
é|n[ u}+7|n[ u}len[ u}+§|n[ u}fgln[ uj
In[21]:= f2[u_]1=2Pi (FourierSeries[f[t], t, 10] /.t >u/ (2Pi)) // Expand
‘ ‘ 1 ‘ 1 ‘ 1 ; 1 ; 1 ;
— s -iu _ . iu_ — . _-21iu ~ . 21iu - - -3iu _ - - 8iu _ -+ . _-41iu
Qut[21]= ie ie 21@ +21e +31e 311.(8 41e +
i 41iu i —51u7£ 51‘1u7£- -61u i 61iu i —71u7£- 71iu
41<E +51<E 5]].(8 6]1(8 +6J].<E +7J].<E 7]].(8
i -81iu i 8iu i —91u7£ 91u7i- -10iu - . 101iu
8]1(8 +811.<E +911.<E 911.@ lo]le +lOJl<E

In[22]:= Plot [fl[u], {u, -0.3, 8}1;
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In[23]:= Plot [Eval uate[Re[f2[u]]], {u, -0.3, 8}1;

C. Konstruktion eines Moduls

In[24]:= Renove["d obal " *"1];

Beispiel zur Handhabung einer wahlbaren Funktion mit Variablen in einem Modul

In[25]:= serl[f , s, ss_]:=NMdule[{},

Print [f1;
Print[f /.t >s];
Print [f /. x >s];
Print [u[x]7;
w[m ] :=Function[f [#]]1[m]; Print["w =", WwW[SS]];
1

uft_1:=Sinf[t];

ulft_J]1:=t"3; serlful, j, k]

ul
ul
ul
Sin[x]

w = k8

In[28]:= ser2[f _, s_]:=NModule[{w, m},
w[lm_]:=Function[v[#]]1[m]; Print[w[s]];
1
V[t _]1:=Cos[t]; ser2[v[t], xX]

Cos [xX]

Modul (in Zusatzfenster betreiben!)

In[30]:= Renobve["d obal " %"7;
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In[31]:= four [fkt_, var_, perT_, startOlnt_, n_, druck_]: =
Modul e[ {fktInt, tInt, nint, znInt}, Print[" "]; Print["Qutput:"]; Print[" "1];
Print ["Ausgabe: w, fktint[var], a[O0], a[k], brk]l, c[k],
Fourierreihen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKomplexExp[var,n], ffKonplex[var], Plot"];

w = 2P /perT, If[druck==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][t]Int];
I f [druck ==1, Print["Funktion[", var, "] =", fktlnt[var]], " "1I;
a[0] =2/TlIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
If [druck ==1, Print["a[0] = ", a[0]], " "1;
a[k_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOIlnt,
startOl nt +perT}]; I f [druck ==1, Print["a[k] =", ark]], " "1;
blk_]1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOIlnt,
startOlnt +perT}]; I f [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-l kwvar), {var, startOlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

ffltint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nIint wtInt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}7J;

| f [druck ==1, Print["Fourierreihe[", var, ", ", n, "1 =", ffvar, n11, " "1;
fftint_1:=a[0]/2+

Sum[a[nint] Cos[nint wtint] +b[nint] Sin[nint wtint], {nint, 1, Infinity}];
I f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varl], " "1;
ffExp[tInt_]:=ExpToTrig[a[0]/2+

Sum[a[nlnt] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
If [druck ==1, Print["Unendliche Fourierreihe konplex[",

var, "1 =", ffExp[var]], " "1;
ffKonpl exTrig[tint_, znlnt_]:=ExpToTrig[

Sum[c[nint] E* (I nint w tInt), {nInt, -znint, znint}]];
I f [druck == 1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]1, " "1;
ff Konpl exExp[tint_, znlint_]:=TrigToExp[

Sum[c[nint] E* (I nint w tInt), {nInt, -znint, znint}]];

I f [druck == 1, Print ["Konpl exe Fourierreihe[", var, ", ",

n, "1 =", ffKompl exExp[var, n1], " "1I;
ffKonplex[tint_]:=Sumlc[nint] E* (I nint w tlint), {nint, -Infinity, Infinity}];
I f [druck ==1,

Print ["Konpl exe Fourierrei he[", var, "1 =", ffKonplex[var]], " "1I;
If[druck ==1, Print["Plot"];

Pl ot [Eval uate[{fktInt [var], ff [var, n]}],

{var, startOlnt, startOlnt +perT}];, " "]

IN
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In[32]:= (% Beispiel =x)

frt_1:=t;
T=2Pi;
t0=-P|,

four[f, t, T, t0, 6, 1]
CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k],

], b[k], c[k], Fourierreihen ff[var,n], ff][
var], ffExp[var], ffKonplexTrig[var,n

], ffKonpl exExp[var,n], ffKonplex[var], Plot
w =1

Funktion[t] =t

a[0] =0
alk] =0
bk - —2k7TCOS[kk72T]+ZSln[k7T]
JT
1 (knrCos[kn]-Sinikr])
clk] = k2 7
. . . . 2 o 1 . 2 o 1 .
Fourierreihe[t, 6] = 28|n[t}78|n[2t}+§Sln[3t]77S|n[4t]+§5|n[5t}7§S|n[6t}
Unendl i che Fourierreihe[t] = %
(i (2nLog[l+e '] -2nLlog[l+e']-1iPolylLog[2, -e '] -1iPolylLog[2, -e'!] +
i PolylLog[2, e ™) 41 PolylLog[2, €71 () ),
Unendl i che Fourierrei he konplex[t] = ilLog[l+Cos[t]-iSin[t]]-ilLog[l+Cos[t]+iSin[t]]
Konpl exe Fourierrei he wi eder trigonometrisch(t, 6] =
2Sin[t]-Sin[2t]+2Sin3t]-2SinM4t]+2Sin5t]-+Sn6t]
3 2 5 3
Konpl exe Fourierreiheft, 6] = iel! -1elt —%J‘Le’“‘ cLgerity
%je’“t751'1@3“7%]1@’4“+%je4“+%J’1e’5“7%je5“7%je’e“+%je6“
Power::infy : Infinite expression E3 encountered. Mehr ...

0

Konpl exe Fourierreihe(t] = ConplexInfinity

Pl ot
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D. Losungen

Aufgaben unter dem folgenden URL:  http://rowicus.ch/Wir/ProblemsSolutBachelor/TM2Ana 10 _FS_01.pdf

Modul aktivieren

In[36]:= Renove["d obal ~*"7];
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In[37]:=

Qut[38] =

four [fkt_, var_, perT_, startOIlnt_, n_, druck_]: =
Modul e[ {fktInt, tInt, nint, znInt}, Print[" "]; Print["Qutput:"]; Print[" "1];
Print ["Ausgabe: w, fktint[var], a[O0], a[k], brk]l, c[k],
Fourierreihen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKonmplexExp[var,n], ffKonplex[var], Plot: z.B. Plot[
Eval uate[ff [t, n]], {t, perT, perT+start Ol nt}, Pl ot Poi nt s-501"];

w = 2P /perT,; If[druck==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][tInt];
I f [druck ==1, Print["Funktion[", var, "] =", fktint[var]], " "1;
a[0] =2/TIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
| f [druck ==1, Print["a[0] =", a[0]], " "1;
a[k_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOlnt,
startOl nt +perT}]; If [druck ==1, Print["a[k] =", a[k]], " "1;
blk_1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOlnt,
start Ol nt +perT}]; I f [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-l kwvar), {var, startOlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

fftint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nint wtInt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}7J;

I f [druck ==1, Print["Fourierreihe[", var, ", ", n, "1 =", ff[var, n11, " "1;
ffrtint_1:=a[0]/2+

Sum[a[nint] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}];
I f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varl], " "1;
ffExp[tInt_]:=ExpToTrig[a[0]/2+

Sum[a[nlint] Cos[nint wtint]+b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
I f [druck ==1, Print["Unendliche Fourierrei he konplex[",

var, "1 =", ffExp[var]]l, " "1;
ffKonpl exTrig[tint_, znlnt_]:=ExpToTrig[

Sumic[nint] E* (I nint w tInt), {nint, -znInt, znint}17;
I f [druck == 1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]1, " "1;
ff Konpl exExp[tint_, znint_]:=TrigToExp[

Sumic[nint] E*(l nint w tInt), {nint, -znInt, znint}17;

I f [druck == 1, Print ["Konpl exe Fourierreihe[", var, ", ",
n, "1 =", ffKompl exExp[var, nl], " "1;
ffKonplex[tint_]:=Sumlc[nint] E* (I nint w tlint), {nint, -Infinity, Infinity}];
| f [druck ==1,
Print ["Konpl exe Fourierrei he[", var, "1 =", ffKonplex[var]], " "1I;

I f[druck==1, Print["Plot"];
Pl ot [Eval uate[{fktInt [var], ff [var, n]}],
{var, startOlnt, startOlnt +perT}1;, " "1
N
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],

ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s=50]
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In[39]:

Qut [ 42]

I n[43] :

Qut [ 43]

b
I n[ 44] :
Qut [ 44]
I n[ 45] :
Qut [ 45]
I n[ 46] :
Qut [ 46]

I n[47]:

Qut [ 47]

In[48]:

Qut [ 48]

c

frt 1:=-t;

T=2Pi;

t0=-Pi;

(» four[fkt_,var_,perT_,startOlnt_,n_,druck_] =)
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],
ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex]
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t,perT, perT+startOlnt}, Pl ot Poi nt s>50]

ffrt, 6]

—ZSin[t}+Sin[2t}—%Sin[St]Jr%Sith}—%Sin[St}Jr%Sinmt]

resl=Integrate[f[t]72, {t, t0, t0O+T}]

2 3
3

resl// N

20. 6709

res2=Integrate[ff[t, 6172, {t, t0, t0+T}]

5369
900

res2// N

18. 7413

resl-res2//N

1.92951

Sinusreihe
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« k
22 D singkt

e
In[49]:= Pi
Qut[49]= n
7T 7T 1 1 1 1 1
flgl==rg =-2) gsinlkz] - 21 357"
—o= s _2ils|n[kp|/2]:1
k 2
k=1
) - 1 )
In[50]:= -Pi /2 = -2Z—Sln[kPl /21
a3k
N :meprec : Internal precision limt $MaxExtraPrecision =
49.99999999999999" reached whil e eval uating 7%”1 (Log[l-i] -Logrl+17). Mehr ...
Qut [50] = -% —~ i (Log[l-i] -Log[l+1i])
In[51]:= -ziism[k 1]
k=1 k 2
Qut[51]= -1 (Log[l-1i]-Log[l+1])
f
In[52]:= Table[ff[Pi /72, n], {n, 1, 10}]
_ 4 4 26 26 152 152 526 526
u[sz= {-2, -2 3’ 3' 15" 15’ 105’ 105' 315" ’315}

In[53]:= tal=Table[ff [Pi /2, n], {n, 1, 10}]1 // N

Qut[53]= {-2., -2., -1.33333, -1.33333, -1.73333,
-1.73333, -1.44762, -1.44762, -1. 66984, -1.66984}
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In[54]:= ta2 =Table[{k, tal[[k]]}, {k, 1, Length[tal]}];
Li st Pl ot [ta2, Pl ot Styl e » Poi ntSi ze[0. 02]];

[ ] [ ]
-1.4F

Das oszilliert!

g

In[56]:= Plot [Evaluate[ff[t, 6]], {t, -Pi, Pi}, PlotPoints-50];

In[57]:= D[Evaluate[ff[t, 6]], t]

Qut[57]= -2Cos[t] +2Cos[2t] -2Cos[3t] +2Cos[4t] -2Cos[5t] +2Cos[6t]

In[58]:= solv =Sol ve[D[Eval uate[ff [t, 6]], t] =0, {t}] // N// Chop

Solve::ifun: Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

Qut[58]= {{t 50}, {t »-2.0944}, {t - -1.0472}, {t »1.0472}, {t »2.0944}, {t - -0.897598},
(t »0.897598}, {t > -2.69279}, {t »2.69279}, {t - -1.7952}, {t »1.7952}}

In[59]:= xKoord =Table[t /. solv[[k]], {k, 1, Length[solv]}]

Qut[59]= (0, -2.0944, -1.0472, 1.0472, 2.0944,
~0.897598, 0.897598, -2.69279, 2.69279, -1.7952, 1.7952)
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In[60]:= pkt =Union[Tabl e[ {xKoord[[k]], ff [xKoord[[k]], 6]}, {k, 1, Length[xKoord]}]]

Qut[60]= {{-2.69279, 3.24438), (-2.0944, 1.81865)}, {-1.7952, 1.97013},
{~1.0472, 0.952628}, {-0.897598, 0.965572}, (0, 0}, {0.897598, -0.965572},
(1.0472, -0.952628}, {1.7952, -1.97013}, {2.0944, -1.81865}, {2.69279, -3.24438})

In[61]:= Pl ot [Evaluate[ff[t, 6]], {t, -Pi, Pi},
Pl ot Poi nts -» 50, Epil og » {Poi ntSize[0.02], Map[Point, pkt]}1;

1L
2L
-3f
11 Stellen mit horizontaler Tangente
[
In[62]:= ffKonpl exExp[t, 6]
; ; 1 ; 1 ; 1 ; 1 ;
- _a o-it .ot - . o -2it 0+ . 21t & -31it - 3it
Qut[62] = ie riett v 5 de 5 ie 31<e +31<e +
1 a4se 1 450 1 550 1 s5it, 1. eit 1 6it
g Le g te g le tgile tgle ie

2

In[63]:= Renove["d obal ~*"1];



TM2Ana_10 FS 01 Loes.nb

In[64]:=

Qut [ 65] =

four [fkt_, var_, perT_, startOIlnt_, n_, druck_]: =
Modul e[ {fktInt, tInt, nint, znInt}, Print[" "]; Print["Qutput:"]; Print[" "1];
Print ["Ausgabe: w, fktint[var], a[O0], a[k], brk]l, c[k],
Fourierreihen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKonmplexExp[var,n], ffKonplex[var], Plot: z.B. Plot[
Eval uate[ff [t, n]], {t, perT, perT+start Ol nt}, Pl ot Poi nt s-501"];

w = 2P /perT,; If[druck==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][tInt];
I f [druck ==1, Print["Funktion[", var, "] =", fktint[var]], " "1;
a[0] =2/TIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
| f [druck ==1, Print["a[0] =", a[0]], " "1;
a[k_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOlnt,
startOl nt +perT}]; If [druck ==1, Print["a[k] =", a[k]], " "1;
blk_1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOlnt,
start Ol nt +perT}]; I f [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-l kwvar), {var, startOlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

fftint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nint wtInt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}7J;

I f [druck ==1, Print["Fourierreihe[", var, ", ", n, "1 =", ff[var, n11, " "1;
ffrtint_1:=a[0]/2+

Sum[a[nint] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}];
I f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varl], " "1;
ffExp[tInt_]:=ExpToTrig[a[0]/2+

Sum[a[nlint] Cos[nint wtint]+b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
I f [druck ==1, Print["Unendliche Fourierrei he konplex[",

var, "1 =", ffExp[var]]l, " "1;
ffKonpl exTrig[tint_, znlnt_]:=ExpToTrig[

Sumic[nint] E* (I nint w tInt), {nint, -znInt, znint}17;
I f [druck == 1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]1, " "1;
ff Konpl exExp[tint_, znint_]:=TrigToExp[

Sumic[nint] E*(l nint w tInt), {nint, -znInt, znint}17;

I f [druck == 1, Print ["Konpl exe Fourierreihe[", var, ", ",
n, "1 =", ffKompl exExp[var, nl], " "1;
ffKonplex[tint_]:=Sumlc[nint] E* (I nint w tlint), {nint, -Infinity, Infinity}];
| f [druck ==1,
Print ["Konpl exe Fourierrei he[", var, "1 =", ffKonplex[var]], " "1I;

I f[druck==1, Print["Plot"];
Pl ot [Eval uate[{fktInt [var], ff [var, n]}],
{var, startOlnt, startOlnt +perT}1;, " "1
N
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],

ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s=50]
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In[66]:=

Qut [ 69

a
In[70]: =

Qut [ 70] =

b

frt 1:=-t;

T=1;

t0=-1/2;

(» four[fkt_,var_,perT_,startOlnt_,n_,druck_] =)
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],
ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex]
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t,perT, perT+startOlnt}, Pl ot Poi nt s>50]

ffrt, 6]
_Sin[2rt] . Sinf4nt] Sin[6nrt] . Sin(8rxt] Sin[l0rt] Sin[l2 nt]

s 27 3 45 5 i 6 5t

@ k
ZZ <I(17T) Sinfkt]

k=1

c

In[71]: =

Qut[71] =

In[72]:=

Qut[72] =

In[73]: =

Qut[73] =

I n[74] :

Qut [ 74]

In[75]:

Qut[75] =

f[l/4]
1

4

ff[1/4, 6]

__13
15 7

%// N

-0. 275869

fr1/41-1ff[1/4, 6]
1 13

+

"4 " 157
%/ / Toget her

52 -15n
60
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In[76]:= %// N
Qut[76]= 0.0258686
d
In[77]:= Plot [Evaluate[ff[t, 6]1], {t, -1/2, 1/2}, PlotPoints - 50];
0.2 O.y4
-0.2
-0.4
e
In[78]:= ffKonpl exExp[t, 6]
_ ie—ZJ‘Lnt j_erLnt je—41'1ﬂt je4int j_e—6171t je(iilﬁt
Qut[78] = - 27 - 27 " 4 N 4 N 6 7 - 6 71 "
je—Biﬂt jesiﬁt ie—lOJ‘Lnt J‘]_eloiﬁt je’lzj”t je121'1nt
87  8x  10r  10n ' 12x  12n
3

In[79]:= Renove["d obal " *"1];
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In[80]:=

Qut[81] =

four [fkt_, var_, perT_, startOIlnt_, n_, druck_]: =
Modul e[ {fktInt, tInt, nint, znInt}, Print[" "]; Print["Qutput:"]; Print[" "1];
Print ["Ausgabe: w, fktint[var], a[O0], a[k], brk]l, c[k],
Fourierreihen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKonmplexExp[var,n], ffKonplex[var], Plot: z.B. Plot[
Eval uate[ff [t, n]], {t, perT, perT+start Ol nt}, Pl ot Poi nt s-501"];

w = 2P /perT,; If[druck==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][tInt];
I f [druck ==1, Print["Funktion[", var, "] =", fktint[var]], " "1;
a[0] =2/TIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
| f [druck ==1, Print["a[0] =", a[0]], " "1;
a[k_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOlnt,
startOl nt +perT}]; If [druck ==1, Print["a[k] =", a[k]], " "1;
blk_1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOlnt,
start Ol nt +perT}]; I f [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-l kwvar), {var, startOlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

fftint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nint wtInt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}7J;

I f [druck ==1, Print["Fourierreihe[", var, ", ", n, "1 =", ff[var, n11, " "1;
ffrtint_1:=a[0]/2+

Sum[a[nint] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}];
I f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varl], " "1;
ffExp[tInt_]:=ExpToTrig[a[0]/2+

Sum[a[nlint] Cos[nint wtint]+b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
I f [druck ==1, Print["Unendliche Fourierrei he konplex[",

var, "1 =", ffExp[var]]l, " "1;
ffKonpl exTrig[tint_, znlnt_]:=ExpToTrig[

Sumic[nint] E* (I nint w tInt), {nint, -znInt, znint}17;
I f [druck == 1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]1, " "1;
ff Konpl exExp[tint_, znint_]:=TrigToExp[

Sumic[nint] E*(l nint w tInt), {nint, -znInt, znint}17;

I f [druck == 1, Print ["Konpl exe Fourierreihe[", var, ", ",
n, "1 =", ffKompl exExp[var, nl], " "1;
ffKonplex[tint_]:=Sumlc[nint] E* (I nint w tlint), {nint, -Infinity, Infinity}];
| f [druck ==1,
Print ["Konpl exe Fourierrei he[", var, "1 =", ffKonplex[var]], " "1I;

I f[druck==1, Print["Plot"];
Pl ot [Eval uate[{fktInt [var], ff [var, n]}],
{var, startOlnt, startOlnt +perT}1;, " "1
N
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],

ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s=50]
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In[82]:

Qut [ 85]

I n[86]:

I n[87]:

Qut [ 87]

I n[88]:

Qut [ 88]

f[t ]:=Abs[-t +Pi]+Cos[t/2];

T=2Pi;

t0=-Pi;

(» four[fkt_,var_,perT_,startOlnt_,n_,druck_] =)
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],

ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex]
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t,perT, perT+startOlnt}, Pl ot Poi nt s>50]

Plot [f[t], {t, -Pi, Pi}];

frrt, 4]
2 + g2 ) 4Cos[t] 4Cos[2t] . 4 Cos[3t]

4 37 15 35
%Qsmm +Sin[2t]—%8in[3t] +%Sin[4t]
N[%

3.77821 + 0. 424413 Cos [t ] - 0. 0848826 Cos [2. t | + 0. 0363783 Cos [3. t ] -
0.0202102Cos[4. t] -2. Sinft] +Sin[2. t] -0.666667Sin[3.t] +0.5Sin[4. t]
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b

In[89]:= Plot [Evaluate[ff[t, 4]], {t, -Pi, Pi}, PlotPoints-50];

4

In[90]: = Renobve["d obal " *"7];
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In[91]: =

Qut[92] =

four [fkt_, var_, perT_, startOIlnt_, n_, druck_]: =
Modul e[ {fktInt, tInt, nint, znInt}, Print[" "]; Print["Qutput:"]; Print[" "1];
Print ["Ausgabe: w, fktint[var], a[O0], a[k], brk]l, c[k],
Fourierreihen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKonmplexExp[var,n], ffKonplex[var], Plot: z.B. Plot[
Eval uate[ff [t, n]], {t, perT, perT+start Ol nt}, Pl ot Poi nt s-501"];

w = 2P /perT,; If[druck==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][tInt];
I f [druck ==1, Print["Funktion[", var, "] =", fktint[var]], " "1;
a[0] =2/TIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
| f [druck ==1, Print["a[0] =", a[0]], " "1;
a[k_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOlnt,
startOl nt +perT}]; If [druck ==1, Print["a[k] =", a[k]], " "1;
blk_1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOlnt,
start Ol nt +perT}]; I f [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-l kwvar), {var, startOlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

fftint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nint wtInt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}7J;

I f [druck ==1, Print["Fourierreihe[", var, ", ", n, "1 =", ff[var, n11, " "1;
ffrtint_1:=a[0]/2+

Sum[a[nint] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}];
I f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varl], " "1;
ffExp[tInt_]:=ExpToTrig[a[0]/2+

Sum[a[nlint] Cos[nint wtint]+b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
I f [druck ==1, Print["Unendliche Fourierrei he konplex[",

var, "1 =", ffExp[var]]l, " "1;
ffKonpl exTrig[tint_, znlnt_]:=ExpToTrig[

Sumic[nint] E* (I nint w tInt), {nint, -znInt, znint}17;
I f [druck == 1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]1, " "1;
ff Konpl exExp[tint_, znint_]:=TrigToExp[

Sumic[nint] E*(l nint w tInt), {nint, -znInt, znint}17;

I f [druck == 1, Print ["Konpl exe Fourierreihe[", var, ", ",
n, "1 =", ffKompl exExp[var, nl], " "1;
ffKonplex[tint_]:=Sumlc[nint] E* (I nint w tlint), {nint, -Infinity, Infinity}];
| f [druck ==1,
Print ["Konpl exe Fourierrei he[", var, "1 =", ffKonplex[var]], " "1I;

I f[druck==1, Print["Plot"];
Pl ot [Eval uate[{fktInt [var], ff [var, n]}],
{var, startOlnt, startOlnt +perT}1;, " "1
N
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],

ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s=50]
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Funktion

In[93]:

I n[96] :

In[99]:

frt_1:=1/;, (0=t &t < Pi);
ft 1:=07/; (P <t &t <2Pi);
Plot [f[t], {t, O, 2Pi}];

1

1 2 3 4 5 6

Renove [f ];
frt_1:=1/72 ((-1)y Floor [t/ (Pi)]+1);
Plot [f[t], {t, O, 8Pi}l;

1

T=2Pi;

t0=0;

(» four[fkt_,var_,perT_,startOlnt_,n_,druck_] =)
four[f, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktint[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],
ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex]
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t,perT, perT+startOlnt}, Pl ot Poi nt s>50]

Qut[101] =
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a
I n[102] : =
ff[t, 6]
Qut[102] =
1 2Sin[t] 2Sin[3t] 2Sin[5t]
2" 7T " 3 " 5rn
In[103]: =
ff[t, 10]
Qut[103] =

2Sin(t] . 2Sin[3t]

. 2Sin[5t] . 2Sin[7t] . 2Sin[9t]

N
2 7 3

1 1 Sin[(2k-1)t]
+ZZ 2Kk -1)

57 7 9

Die Spannung ist eine unendliche Ueberlagerung (Superposition) von harmonischen Schwingungen

c

In[104]: =

Pl ot [Eval uate[ff [t, 4]], {t, O, 2Pi }, PlotPoints-50];
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I n[ 105]

Pl ot [Eval uate[ff [t, 60]], {t, O, 2Pi }, PlotPoints-50];

1\/\/\/\MWMMW\N\/\/\/\4
0.8

0.6

Gibbs kommt zur Wirkung.

d

I n[ 106] :

I n[107] :

I n[108]:

1 1 Sin[(2k-1)1t]
g[t_, n_].=5+ ZZ

k=1

Pl ot [Eval uate[{ff [t, 4],

2k-1)

glt, 2131, {t, 0, 2Pi }, PlotPoints - 507;

Pl ot [Eval uate[D[g[t, 107,

AAAAAAAA

t11, {t, 0, 2Pi}1;

AAAAAAﬂA

|[UARRRRLY

vvwvvwvv'
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In[109]: =
Pl ot [Eval uate[D[g[t, 401, t]], {t, O, 2Pi}];

1.5

[

“thnnnlll"n .“ll!,lmnu,lmn\‘
‘“‘”HH e IHU\(] \”” s ”””H'H

'
[

-1.5

Ausser an den Sprungstellen sollte das Resultat der Ableitung O sein. Dasist keineswegs der Fall.

e
In[110]: =
Renove[g];
Solve[(cx ==t /. {t »2Pi, x=2}), {c}]
Qut[111] =
{{c >n}}
In[112]: =
grx_1:=f[Pi x1;
Pl ot [g[x], {X, O, 6}7;
1
0.8+
0.6
0.4+
0.2
1 2 3 4 5 6
f
In[114]: =

Remove["d obal " %" 1;
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In[115]: =
four [fkt_, var_, perT_, startOIlnt_, n_, druck_]: =
Modul e[{fktInt, tInt, nlnt, znint}, Print[" "]; Print["Qutput:"]; Print[" "1;
Print ["Ausgabe: w, fktiInt[var], a[0], a[k], brkl, cI[k],
Fourierrei hen ff [var,n], ff[var], ffExp[var], ffKonplexTrig[
var,n], ffKonplexExp[var,n], ffKonplex[var], Plot: z.B. Plot[
Eval uate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s-50]"1;

w = 2P /perT, I f[druck ==1, Print["w =", w], " "1;
fktint[tInt_]:=Function[fkt [#]][tInt];
I f [druck ==1, Print["Funktion[", var, "] =", fktint[var]], " "1;
a[0] =2/TlIntegrate[fktlnt [var], {var, startOlnt, startOlnt +perT}];
| f [druck ==1, Print["a[0] =", a[0]], " "1;
alk_1:=2/TlIntegrate[Cos[kwvar] fktlnt [var], {var, startOlnt,
startOl nt +perT}]; If[druck ==1, Print["a[k] =", a[k]], " "1;
b[k_1:=2/TlIntegrate[Sin[kwvar] fktlnt [var], {var, startOlnt,
startOlnt +perT}]; If [druck ==1, Print["b[k] =", b[k]], " "1;
c[k_1:=1/TlIntegrate[fktlnt [var] E" (-] kwvar), {var, startOIlnt,
startOlnt +perT}]; If[druck==1, Print["c[k] =", c[k]], " "1;

ffrtint_, znlnt_]:=a[0]/2+Sum[a[nint] Cos[nint wtlnt] +
b[nint]Sinnint wtint], {nint, 1, znlnt}];

| f [druck == 1, Print["Fourierreihe[", var, ", ", n, "1 =", ff[var, n11, " "1;
ffrtint_]1:=a[0]1/2+

Sum[a[nlnt] Cos[nint wtint] +b[nint]Sinnint wtint], {nint, 1, Infinity}];
| f [druck ==1, Print["Unendliche Fourierreihe[", var, "1 =", ff[varll, " "1;
ffExp[tint_]:=ExpToTrig[a[0]/2+

Sum[a[nlint] Cos[nint wtint] +b[nint]Sin[nint wtint], {nint, 1, Infinity}]];
| f [druck ==1, Print["Unendliche Fourierreihe konplex[",

var, "1 =", ffExp[var]l], " "1;
ffKonpl exTrig[tlnt_, znint_]:=ExpToTrigl

Sum[c[nint] E*(l nint w tInt), {nint, -znlnt, znlint}]];
| f [druck ==1, Print ["Konpl exe Fourierrei he wi eder trigononetrisch[",

var, ", ", n, "1 =", ffKonpl exTrig[var, n]l, " "1;
ff Konpl exExp[tint_, znint_]:=TrigToExp[

Sum[c[nint] E*(l nint w tInt), {nint, -znlnt, znlint}]];

| f [druck ==1, Print["Konpl exe Fourierreihe[", var, ", ",

n, "1 =", ffKonpl exExp[var, n]l, " "I;
ffKonplex[tint_]:=Sumlc[nint] E*(l nint w tint), {nint, -Infinity, Infinity}];
| f [druck ==1,

Print ["Konpl exe Fourierreihe[", var, "] =", ffKonplex[var]], " "1;

If[druck ==1, Print["Plot"];
Pl ot [Eval uate[{fktInt [var], ff [var, n]1}],
{var, startOlnt, startOlnt +perT3}];, " "]
1
four[h, t, T, t0, 6, 0]

CQut put :

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff[var,n],
ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t, perT, perT+startOlnt}, Pl ot Poi nt s=50]

Qut[116] =
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In[117]: =

frt_1:=1/2 ((-1) Floor[t/(Pi)l+1);

hit 1:=f[t]Sin[t];

Plot [h[t], {t, O, 8Pi}];

T=2Pi;

(» four[fkt_,var_,perT_,startOlnt_,n_,druck_] =)

four[h, t, T, t0, 6, 0]
1t

0.8

0.6

0.4+

0.2

5 10 15 20 25

Qut put:

Ausgabe: w, fktlnt[var], a[0], a[k], b[k], c[k], Fourierreihen ff [var,n],
ff[var], ffExp[var], ffKonplexTrigfvar,n], ffKonplexExp[var,n], ffKonplex|
var], Plot: z.B. Plot [Evaluate[ff [t,n]], {t,perT, perT+startOlnt}, Pl ot Poi nt s>50]

Qut[122] =
In[123]: =

ffrt, 16]
Qut[123] =

l_ 2Cos[2t] ~ 2Cos[4t] ~ 2Cos[6t1] ~ 2Cos[8t1] ~

s 3 15 357 63 1
2Cos[10t] ~ 2Cos[12t] ~ 2Cos[141t] ~ 2Cos[161 ] . Sinft]

99 it 143 195 255 1t 2
In[124]: =
N[%
Qut[124] =

0.31831 - 0.212207 Cos[2. t ] - 0. 0424413 Cos [4. t ] - 0. 0181891 Cos [6. t | -
0.0101051 Cos [8. t ] - 0. 0064305 Cos [10. t ] - 0. 00445189 Cos [12. t ] -
0. 00326472 Cos [14. t ] - 0. 00249655 Cos [16. t ] +0.5Si n[t ]

1  Sin[t] Cos[2kt]
7t 2 _ZZ 2Kk-1) 2k+1)
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I n[125] : =

Plot [Eval uate[{ff [t, 10]}], {t, O, 2Pi}, PlotRange > {-0.1, 1.1};

I n[126] : =
Pl ot [Eval uate[{ff [t, 10], h[t]}], {t, O, 2Pi}I;
0. 006
0. 004
0. 002 /\/\/\
1 2 s :
-0.002¢
-0.004¢
5

Uebliche Normierung

In[127]: =
yVec = {0, 1, 3};
r =E” (-1 2Pi /3);
W= {{r*0, r*0, r 0},

Qut [ 129]// Mat ri xFor e

11 1
1 et % ]

{r"0, r~1, r"2},

{r"0, r"2, rrayy

1 2in efzm
In[130]: =
Inverse[W // Sinplify
Qut [130] =
1 1 1 1
{{g’ 3 5}' {3'
{l - (*1)2/3
37 3 (1+ (-1)%3y”

W// Matri xForm



TM2Ana_10 FS 01 Loes.nb

27

In[131]: =
%//N// Matri xForm

Qut[131]// Matri xForme=
0.333333 0.333333 0. 333333
0.333333 -0.166667 +0.2886751 -0.166667 -0.288675 1
0. 333333 -0.166667 -0.2886751 -0.166667 +0.288675 i

In[132] : =
1/3 Conj ugate[W
Qut[132] =
(5 5 5h (5 e e (5 o Fo¥))
In[133] : =

%//N// Matri xForm

Qut[133]// Matri xForme=
0.333333 0.333333 0. 333333
0. 333333 -0.166667 +0.2886751 -0.166667 -0.288675 1
0. 333333 -0.166667 -0.2886751 -0.166667 +0.288675 i

In[134]: =
cVec = I nverse[W.yVec // Sinplify
General ::spelll:
Possi bl e spelling error: new synbol name "cVec" is simlar to existing synbol "yVec".
Qut[134] =
{i C1+3 (=123 34 (-1)?8
37 31+ (-1 31+ (-1)%3)
In[135]: =
%// N
Qut[135] =
{1. 33333, -0.666667 -0.577351, -0.666667 +0.577351}
In[136]: =
cVec =1/3Conjugate[W.yVec //Sinplify
Qut[136] =
4 2 i 1 . .
{3+ -3~ 733 (2i+/3)})
In[137]: =
%// N
Qut[137] =

{1. 33333, -0.666667 -0.577351, -0.666667 +0.577351}

Andere Normierung

In[138]: =
cVec =Sqgrt [3] I nverse[W.yVec // Sinplify

Qut [ 138] =
{ 4 9+i+/3 3+ (-1)%3

V3 3i-3+/3° 3 (1+(-1)%3)

Mehr ...
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In[139]: =
%// N
Qut[139] =
{2.3094, -1.1547-1. i, -1.1547 +1. 1}
In[140]: =
cVec =1/Sqgrt [3] Conjugate[W.yVec // Sinplify
cut[140] =
{i, _jl_iw’ j_i}
V3 /3 V3
In[141]: =
%// N
Qut[141] =
{2.3094, -1.1547 -1. i, -1.1547 +1. i}
6
In[142]: =
Remove["d obal " %" 1;
a
I n[143]: =
fl[x_]1:=E" (-x"2);
fTransfl[Q ]1:=1/(2Pi)Integrate[fl[A] E® (-] AQ), {A, -Infinity, Infinity}];
f Transf 1[Q]
Qut [ 145] =
2+/n
I n[ 146] : =
f2[x_1:=f1[x]/Sqrt [2Pi ];
fTransf2[Q ]1:=1/Sqrt [2Pi ] Integrate[f2[A] EM (-1 AQ), {A, -Infinity, Infinity}];
f Transf 2[Q]
Qut[148] =
2n
In[149]: =
1/Sqgrt [2Pi ]Integrate[Evaluate[fTransf2[Q] E* (I @x)]1, {Q, -Infinity, Infinity}]
Qut [ 149] =

2
e—x

V2
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In[150]: =
1/Sqrt [2Pi]
Integrate[Eval uate[f Transf2[Q] EM (I @x)], {Q, -Infinity, Infinity}] =f2[x]
Qut [ 150] =
True
In[151]: =
? Fouri er Transform
Fouri er Transformexpr, t, w] gives the synbolic
Fourier transformof expr. FourierTransformexpr, {t1, t2, ... }, {ol,
w2, ... }] gives the multidinensional Fourier transformof expr. Mehr...
In[152]: =
FourierTransformf1[t], t, Q]
Qut [ 152] =
N2
In[153]: =
FourierTransformf2[t], t, Q]
Qut [ 153] =
2+/n
b
I n[154] : =

Pl ot [Eval uate[f Transf1[Q]], {Q, -6, 6}1;
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In[155]: =
Pl ot [Eval uat e[f Transf2[Q]], {Q, -6, 6}1;
-6 6
Cc
In[156]: =
Pl ot [Eval uate[{f1[x], fTransf1[x]}], {X, -6, 6}1;
-6 6
In[157]: =
Pl ot [Eval uate[{f1[x], f2[x], fTransfl1l[x], fTransf2[x]}],
{x, -6, 6}, PlotRange » {0, 1}1;
-6 2 4 6
In[158]: =
{f1[x], f2[x], fTransf1[x], fTransf2[x]}
Qut[158] =
x2 e__%;_ e__%;_

{ X2 e
)

NFE RN 2MF}
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In[159]: =
fTransf1[x] ==fTransf2[x]

Qut [ 159] =
True

Bemerkenswert: Alles Gauss-Glocken

Eine brauchbare Funktion

In[160]: =
?UnitStep
Unit Step[x] represents the unit step function, equal to O for x <
0 and 1 for x = 0. UnitStep[x1l, x2, ... ] represents the nultidi nensional
unit step function whichis 1 only if none of the xi are negative. Mehr...
In[161]: =
ula_, b_, x_]1=bUnitStep[(x-a)];
Pl ot [u[l, 2, x], {x, -3, 6}, PlotRange » {0, 3}1;
3-
2.5}
2+
1.5¢
1,
0.5
2 2 4 6
In[163]: =

ula_, b_, c_, x_]=cUnitStep[-(x-a) (x-b)1;

Plot [u[-1, 2, 2, x], {x, -3, 6}, PlotRange -» {0, 3}1;
3,

2.5}

\®]
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In[165]: =
ufa_, b_, c_, d_, x_]=dUnitStep[(x-a) (x-b) (x-¢c)1;
Plot [u[l, 2, 3, 2, x], {Xx, -4, 6}, PlotRange » {0, 3}];
3,
2.5}
2t
1.5¢
1t
0.5
4 -2 2 4 6
a
In[167]: =
fTransfl[Q ]1:=1/(2Pi)Integrate[u[l, 2, 3, A] EM (-l AQ), {A, -Infinity, Infinity}];
f Transf 1[Q]
Qut[168] =
731’1@’“9 (-1 + et ?)
271Q
In[169]: =
f Transf1[Q] // Expand
Qut[169] =
_31’1<e’jLQ 3ie?i®
270 271Q
In[170]: =
fTransf2[Q ]1:=1/ (2Pi)Integrate[u[4, 5, 6, A] EM (-l AQ), {A, -Infinity, Infinity}];
f Transf 2[Q]
Qut[171] =
731’1@’519 (-1 +et?)
TQ
In[172] : =
f Transf 2[Q] // Expand
Qut[172] =
_31'1@—41'19 Sje—SﬁQ
TR " TR
al
In[173]: =
FourierTransformu[l, 2, 3, t], t, Q]
Qut[173] =

~ 3iel® (-1+el?)

271 Q
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b
In[174]: =
fTransf3[Q_1:=1/(2Pi)
Integrate[(u[l, 2, 3, A] +u[4, 5 6, A1) EN (-l 2Q), {A, -Infinity, Infinity}];
f Transf 3[
Q]
Qut[175] =
Bie®i? (-1+el?) (2+&317)
27Q
In[176]: =
fTransf1[Q] +fTransf2[Q] // Sinmplify
Qut[176] =
3]1@—5“2 (_2+2619_63ﬁ§2+e419)
N 271Q
In[177]: =
Expand [f Transf 3[Q]]
Qut[177] =
3iei® 31e2i® 3Zpe?i? 3iedie
209 " 271Q N TQ " TR
In[178]: =
Expand [f Transf 3[Q]] == Expand[f Transf 1[Q] +f Transf 2[Q]]
out[178] =
True
work
In[180]: =
<< Cal cul us” Fouri er Transform
In[182]: =
fot_1:=-t
In[183]: =
FourierTrigSeries[f[t], t, 10]
Qut[183] =
Sin[2xt] Sinf4nt] Sin[6xt] Sin[8nt] Sin[l0xt]
- + - + - +
7T 27t 37 4 7 5
Sinfl2nt] Sin[l4rt] . Sin[(lént] Sin[l18rt] . Sin[20 nt]
6 5t s 8 9 10 7t
In[184]: =

fl[u_]1=2Pi FourierTrigSeries[f[t], t, 10] /. t »u/ (2Pi) // Expand;
Print [fl[u]l];

-28in[u1+Sin[2u1—%Sin[:iu}+%Sin[4u}—é8in[5u}+
1 . 2 o 1 2 o 1 o
§S|n[6u]778|n[7u}+ZS|n[8u]7§S|n[9u]+§5|n[10u]
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In[186]: =
Pl ot [Eval uat e[FourierTrigSeries[f[t], t, 101], {t, -1, 3}1;:
0.4+
o2
1 2 3
-0.2¢
-0.4}
In[187]: =
Pl ot [f1[u], {u, -0.3, 8}7];
3,
2+
1t
2 4 6 8
-1F
-2
-3L
In[188]: =
Pl ot [Eval uate[2 Pi FourierTrigSeries[f[t], t, 10] /.t »u/ (2Pi)], {u, O, 8}1;
3,
2
1F
2 4 6 8
-1F
2L
-31
In[189]: =
FourierSinCoefficient[f[t], t, 10]
Qut[189] =
1
10
In[190]: =

FourierSinCoefficient[f[t], t, 10] // TeXForm

Qut [ 190] / / TeXFor n=
\frac{1}{10 \pi }
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In[191]: =
Fouri erCosCoefficient [f[t], t, 10]
Qut[191] =
In[192]: =
FourierSeries[f[t], t, 4]
Qut[192] =
]'le—ZJ'lth ]'16217“ ]'le—4JL7Tt ]'1(94].17” ]'le—GJ'lnt ]1@617” ]'le—BJ'lth ]'1681'17“
27 " 27 - 4 7 N 4 7 N 6 - 6 - 8t N 8
In[193]: =
FourierSeries[f[t], t, 10]
Qut [ 193] =
je—Zﬁnt j(EZJ‘uTt j_e—4171t je41'1ﬁt je—Gint ieGint
- 27 i 27 " 4 7 - 4 7 N 6 7t " 6 7t "
ie—Sint j‘EBﬁﬁt je—lOﬁﬁt ielOint ie—lZint ielZint je—141nt
87  8x  10x = 10x = 12n 12x  14r
j_e14j171t jefIGJ‘Lnt jelﬁiﬁt je718iﬁt je181'171t J‘]_efZOJ‘th J‘]_eZOJint
14r ~ 16x  16n  18x = 18n = 20x 20~
In[194]: =
Pl ot [Eval uate[Re[FourierSeries[f[t], t, 10]] /. t »u], {u, -0, 2}, PlotPoints -»1007;
0.4+
0.2
0/5 1 1/5 2
-0.2
0.4t
In[195]: =
FourierTrigSeries[f[t], t, 6]
Qut[195] =
Sin[2rt] Sin[4rt] Sin[6rt] Sin[8rt] Sin[l0xt ] Sin[l2 nt]
- + - + - +
7T 27 37 4 7 5 6 7t
In[196]: =
(FourierTrigSeries[f[t], t, 6] /.t >1/4)-1/4 //N
Qut [ 196] =

-0. 525869
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In[197]: =
Pl ot [Eval uate[FourierTrigSeries[f[t], t, 10] /. t »u], {u, -0, 2}, PlotPoints - 1007;
0.4+
0.2
0/5 1 1/5 2
-0.2
-0.41t
In[198]: =

2Pi (FourierSeries[f[t], t, 10] /.t >u/ (2Pi)) // Expand

Qut[198] =
; ; 1 ; 1 ; 1 ; ; 1
*J‘].(E_]lu+j.(e]lu+vje_ZHU*ViGZHU*VJ‘le_Slu+ 1e31u+vle—4lu
2 2 3 4
1. 4 1 L1 1 L1
— j gAtu J‘].(E_Slquvl‘].(ESlquvl(E_elu 1e61uivje—7nu+ jeltu
4 5 5 6 6 7
1. giu 1. & 1 L1 1 1
— je8iu_ — j e8iu_ — J-]_(E—QJLU+ ]-I(EQJLU+ ie—lOJLu lelOJLU
8 8 9 9 10 10
In[199]: =
Re[FourierSeries[f[t], t, 10]]
Qut [ 199] =
Re[ i e2int . i e2int . i e4int i edint i eBint . i ebint .
27 27 4 5 4 7 6 7 6 7
i e8int i e8int i e 10irnt i @l0int i e12int i el2int i e 14int
- - + + - - +
8 8 107 10 12 12 14
jel4iﬁt jeflﬁiﬁt je161'171t j_(e’181”t ielSint jefZOJ‘Lnt jezoﬁﬁt

14> ~ 16x 16x 181  18x " 207 20~



