LMMathAna2_02.nb

Losungen

1
pl=Plot[-Floor[Sin[t]/2]-0.5,{t,-12, 18},
Epi | og->{Line[{{0,-0.3-0.5},{0,1.3-0.5}}1},
Pl ot St yl e->{ Thi ckness[ 0. 015] }, Aspect Rati o->1/ 3, Di spl ayFuncti on->ldentity];
p2=Show| G- aphi cs[ Li ne[ {{0,-0.3-0.5},{0,1.3-0.5}}]], D spl ayFunction->ldentity];
Show| p1, p2, D spl ayFuncti on->$Di spl ayFuncti on];

2

a

Sinusreihe, da ungerade Funktion!!

Renove[ "d obal " *"]

flx_/; O<=x && x<Pi]:= -1;
fx_ /; Pi<=x & x<=2Pi]:=1;
Plot[f[t],{t,0,2Pi}];
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b[k_]:=1/Pi Nintegrate[f[t]Sin[k t],{t,0,2Pi}];
b[ k]

Nintegrate[f [t] Sin[kt], {t, 0, 2}]
VAS

g[t_]=Sunf Evaluate[b[k] Sin[k t]],{k,1,10}];
olt]

-1.27324Sin[t] -3.253x10°Y Sin[2t] -0.424413Sin[3t] -6.24633x10°Y Sin[4t] -
0.254648Sin[5t] +3.10447x10Sin[6t]-0.181891Sin[7t] -
3.43927x10°®Sin[8t] -0.141471Sin[9t] +7.38108x10®Sin[10t ]

Plot[{f[t],g[t]},{t,-0,2Pi}];
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Renmove[ "d obal " *"]

fIx_/; 0<=x && Xx<=Pi]:= t+Pi;
flx_/; -Pi<=x && x<0]:=-t+Pi;
Plot[f[t],{t,-Pi,Pi}];
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Die Funktion hat eine Cosinusreihe mit konstantem Glied
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a[k_]:=1/Pi Nintegrate[f[t]Cos[k t],{t,-Pi,Pi}];
a[ k]

Nintegrate[f [t] Cos[kt], {t, -m, n}]
JU

a[0]=1/Pi Nintegrate[f[t],{t,-Pi,Pi}]

9. 42478

g[t_]= a[0]/2+Sun{ Eval uate[a[ k] Cos[k t]],{k,1,10}];
glt]

4.71239-1.27324Cos [t ] -2.29707x107%6 Cos[2t] -0.141471Cos [3t] -
7.77469x10716 Cos[4t ] -0.0509296 Cos[5t] - 1. 94367x10716 Cos[6t ] -
0.0259845Cos[71t] -1.1027x10*° Cos[8t] -0.015719Cos[9t ] - 1.45775x107%6 Cos[101 ]

b
Plot[{f[t],q[t]},{t,-Pi , Pi}];
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fAbl [x_ /; O0<=x && x<=Pi]:= 1;
fADI[x_ /; -Pi<=x && x<0]:=-1;
Plot[fAbI[t],{t,-Pi, Pi}];
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gAbl [t _]= 0+Suni Eval uate[-a[k] Sin[k t] k],{k,1,10}];
gAbl [ t]

1.27324Sin[t] +4.59413x10®Sin[2t ] +0.424413Sin[3t] +
3.10988x10715Sin[4t] +0.254648Sin[5t] +1.1662x1015Sin[6t] +0.181891Sin[7t] +

8.82162x10°15Sin[8t] +0.141471Sin[9t] +1.45775x10°5Sin[10t ]

Plot[{fAbl[t],gAbl[t]},{t,-Pi,Pi}];
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d Die Reihe bis n =20 nach Tabelle mit Plot

f{t_]1:=3 Pi/2-4/Pi Sun1/(2k-1)"2 Cos[(2k-1)t],{k, 1, 20}];
Plot[Evaluate[f[t]],{t,-4Pi,4PFi }];

Renove[ "d obal " *"]
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fIx_/; 0<=x && x<=2Pi]:= t+Pi;
fIx_/; -2Pi<=x && x<0]:=-t+Pi;
Plot[f[t],{t,-2Pi,2Pi}];
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Die Funktion hat eine Cosinusreihe mit konstantem Glied

a[k_]:=1/(2Pi) Nintegrate[f[t]Cos[k t/2],{t,-2Pi, 2Pi}];
a[ k]

Nintegrate(f [t] Cos[ XL, (t, -2, 27}]
2

a[0]=1/(2Pi) Nintegrate[f[t],{t,-2Pi,2Pi}]

12. 5664

g[t_]= a[0]/2+Sun{ Eval uate[a[k] Cos[k t/2]],{k,1,10}];
gt]

3t

6.28319 - 2. 54648 005[%] -4.24074x107'° Cos [t ] - 0. 282942 Cos [ =5~ | -
1.47211x10'° Cos[2t ] - 0. 101859 @s[sTt] -5.30092x10*® Cos[3t] -
0. 051969 003[7%} -1.48426x10*° Cos[4t] - 0.031438 Cos[th] +2.89342 %106 Cos [51 ]

b
Plot[{f[t],glt]},{t,-Pi, Pi}];
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Der Plot zeigt, dass die Approximation an den Enden besser ist. In der Mitte ist sie aber schlecher!

K opie des oben berechneten Graphen hier anbringen!
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Cc
fAbI [x_ /; 0<=x && x<=2Pi]:= 1;
fAbl [x_ /; -2Pi<=x && x<0]:=-1;
Plot[fAbl[t],{t,-2Pi,2Pi}];
1
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gAbl [t _]= 0+Suni Eval uate[-a[k] Sin[k t/2] k/2],{k,1,10}];

gAbl [t]

1.27324 Si n[%} +4.24074 %107 Sin[t] +0. 424413 Si n[th] +2.94422 %1075 Sin[2t] +
0. 254648 Si n[STt} +1.59028 %10 Sin[3t] +0.181891 Si n[%] +
5.93704x10°®Sin[4t] +0.141471Si n[th] -1.44671x1015Sin[51 ]

Plot[{fAbl[t],gAbl [t]},{t,-2Pi, 2Pi}];
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K opie des oben berechneten Graphen hier anbringen: Kein ersichtlicher Unterschied!
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Renove[ "d obal ™" *"]
h[x_ /; 0<=x && x<=2Pi]:=t;
h[x_ /; -2Pi<=x && x<0]:=-t;
Plot[h[t],{t,-2Pi, 2Pi}];

6
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Die Funktion hat eine Cosinusreihe mit konstantem Glied

a[k_]:=1/(2Pi) Nintegrate[h[t]Cos[k t/2],{t,-2Pi, 2Pi}];
a[ k]

Nintegrate(h(t] Cos[ XL, (t, -2, 27}]
27

a[0]=1/(2Pi) Nintegrate[h[t],{t,-2Pi, 2Pi}]

6. 28319

nt_]= a[0]/2+Sunf Eval uate[a[ k] Cos[k t/2]],{k,1,10}];
nt]

t
2
9.48092x107*° Cos[2t ] -0.101859 Cos |

7t

2

3. 14159 - 2. 54648 Cos | 3t ] -

] -3.00386x10*° Cos [t ] - 0.282942 Cos [ 5~

Sl 57426710 Cos (3t ] -

2
| -7.50964x107'® Cos [4t ] - 0.031438 Cos [97t] +5.96354x1071 Cos[5t ]

0. 051969 Cos | >
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Plot[{h[t],nt]},{t,-Pi,Pi}];

-3 -2 -1 1 2 3

Der Plot zeigt, dass die Approximation an den Enden besser ist. In der Mitte ist sie aber schlecher!

hint[x_,c_]:= Nintegrate[h[t],{t,-Pi,x}]+c;
pl=Plot[hlnt[t,O0],{t,-2Pi, 2Pi}];

10+
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hint[x_,c_]:= Nintegrate[h[t],{t,-Pi, x}]+c;
pl=Plot[hint[t,-a[0]/2],{t, -2Pi, 2Pi}];
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hint[x_,c_]:= Nintegrate[h[t]-a[0]/2,{t,-Pi,x}]+c;
pl=Plot[hlnt[t,5],{t,-2Pi,2Pi}];

mnt{t_,c_]= c+SuniEvaluate[a[k] Sin[k t/2] 2/Kk],{k,1,10}];

mnt[t,c]
c -5.09296 Si n[%} -3.00386x107*°Sin[t] -0.188628Si n[ST‘] -4.74046x10°Sin[2t] -
0. 0407437 Si n[%} -1.91422x10*°Sin[3t] - 0.0148483 Si n[%} -

©

t

1.87741x10'°Sin[4t] -0.00698623Si n| | +1.19271x10 17 Sin[51 ]

)

Plot[{hInt[t,5],mnt[t,0]},{t,-2Pi, 2Pi}]:

Plot[hint[t,5],{t,-2Pi,2Pi}];
Plot[mnt[t,0],{t,-2Pi,2Pi}];
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10

Kommentar

Damit zwel ungefahr gleiche Graphen erscheinen, muss
" hint[x_,c_]:= NIntegrate[h[t]-a][0]/2,{t,-Pi,x}]+c; " verwebdet werden. Durch h[t]-a[0]/2 wird das konstante Glied
eliminiert, sodass dann beid er Integration kein linearer Anteil erscheint.



