LaplaceTransf.nb

Uebungen

D'GI. 2. Ordnung

Remove|["Global *"]

links = LaplaceTransform[y''[t] +y'[t] +y[t], t, s] /.
{LaplaceTransform[y[t], t, s] » ¥[s], y[0] »1, y'[0] » 1}

-2-8+Y[s] +sY¥Y[s] +sZY[S]

rechts = LaplaceTransform[Sin[t], t, s]

1+s?

solv = Solve[links == rechts, {Y[s]}] // Flatten

3+s+2s?+s3 }

{¥is1- (1+s2) (L+s+392)

U[s] :=Y[s] /. solv; U[s]

3+s+2s2+s?

(1+s2) (1+s+s2)

U[s] // Apart

B s 3+2s
1+ s2 1+s+s2

ul[t_] := InverselLaplaceTransform[U[s], s, t] // Simplify; uO[t]

-Cos[t] +%e’t/2 (3Cos[\rt} 2\/—511’1[\/71:]]

2

Plot[Evaluate[{uO[t]}], {t, O, 6 Pi}];
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System

Remove["Global "%"]

linksl = LaplaceTransform[y''[t] +z[t], t, s] /. {LaplaceTransform[y[t], t, s] » Y[s],
y[0] -1, y'[0] » 0, LaplaceTransform[z[t], t, s] » Z[s], z[0] » 1, z'[0] » O}

-s+s?Y[s] +2[s]

links2 = LaplaceTransform[y[t] -z '[t], t, s] /. {LaplaceTransform[y[t], t, s] -» Y[s],
y[0] -1, y'[0] » 0, LaplaceTransform[z[t], t, s] » Z[s], z[0] -1, z'[0] » O}

1+Y([s] -sZ[s]

rechtsl = LaplaceTransform[Sin[t], t, s]

1
1+s2

rechts2 = LaplaceTransform[Cos[t], t, s]

s
1+s2

solv = Solve[{linksl == rechtsl, links2 == rechts2}, {Y[s], Z[s]}] // Flatten

1-2s-st -1-s-s?-s*

T sy 20812 Ty (1eey )

{YI[s]>-

U[s] :=Y¥[s] /. solv[[1l]]; U[s]

- 1-2s-s
(1+s2) (1+s3)

U[s] // Apart

1 +_l+s+ 1+s
3 (1+s) 1+ s2 3 (1-s+s2?)

V([s] :=2[s] /. solv[[2]]; V]s]

2 4

_ -1-s-s“-s
(1+s2) (1+s3)

u[t_] := InverseLaplaceTransform[U[s], s, t] // Simplify; u[t]

Cos| 3t]+ﬁsm[ﬁt})

e’ +Cos[t] -Sin[t] + L et/?
3 2 2

3

v[t_] := InverseLaplaceTransform[V[s], s, t] // Simplify; v[t]

L
3

~cos[Y2E] 3 sin[ Y21

et +3Cos[t] +et? 5 5
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Plot[Evaluate[{u[t], v[t]}], {t, 0, 6 Pi}];
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Faltung

Remove["Global "%"]

= Rechnung gewohnlich

links = LaplaceTransform[y''[t] +3y'[t] +4y[t], t, s] /.
{LaplaceTransform[y[t], t, s] » ¥[s], y[0] » 0, y'[0] » O}

General::spelll :

Possible spelling error: new symbol name "links" is similar to existing symbol "Links". Mehr...

4Y[s] +3sY[s] +52Y[s}

rechts = LaplaceTransform[Sin[t], t, s]

1
1+ s?

solv = Solve[links == rechts, {Y[s]}] // Flatten

{Y[s} BN L }

4+3s+5s52+3s3+s4

U[s] :=Y¥[s] /. solv; U[s]

1
4+3s+5s82+3s3+s4

U[s] // Apart

1-s . 2+8s
6 (1+s2?) 6 (4+3s+s2)

InverselaplaceTransform[U[s], s, t] // Simplify

7cos[ Y15 ] 7 sin[ Y1 E]])

7%? p7(—Cos[t}-rSin[t}) +e 3t/

2 2

g[t_] := InverselLaplaceTransform[l/ (s*2+3s+4), s, t] // Simplify; g[t]

2e3t/2 sin[ Tt ]

NFT
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Plot[Evaluate[{g[t]}], {t, 0, 2Pi}];

= Rechnung mit Faltung
faltung[u_, v_, t_] := Integrate[u[A] v[t-A], {A, 0, t}];

u[t_] :=g[t]; v[t_] :=8in[t];
faltung[u, v, t]
1

45 |-7Cos[t] +78sin[t] +e3t/2

2 2

7cos[ YT E] 4y sin[ V2|

= Faltung allgemein

Remove["Global "%"]

(*# Zur Information *)LaplaceTransform[ay''[t] +by'[t] +cy[t], t, s] /.
{LaplaceTransform[y[t], t, s] » ¥[s], y[0] »y0, y'[0] » y1}

cY[s]+b (-y0+sY[s])+a (-sy0-yl+s?Y[s])
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m Beispiel 1
yo =1; y1 =1;
£[t_] :=8in[t];

mo[k ] :=Module[{}, r[t_] :=
InverselaplaceTransform[(asy0 +ayl +by0)/ (as*2+bs+c), s, t] // Simplify;

Print["r[t] = ", r[t]];
g[t_] := InverselLaplaceTransform[l/ (as*2+bs+c), s, t] // Simplify;
Print["g[t] = ", g[t]];

faltung[f_, g_, t_] := Integrate[f[A] g[t-A], {A, O, t},
GenerateConditions -» False] // Simplify;
Print["y[t] = ", faltung[£f, g, t]];
1;
mo [k]

V3 £, v sia[ L2 8]

_t/2
rit] = e 5 5

Cos|

2et/2 Sin[ \/gt}

glt] = \/3
yit] = —Cos[t]+%e’t/2 3Cos[\/§2t}+\/§sin[\/§2t]]

yo =1; y1 =1;
f[t_] :=Cos[t];

mol[k_] :=Module[{}, r[t_] :=
InverselaplaceTransform[(asy0 +ayl +by0)/ (as*2+bs+c), s, t] // Simplify;

Print["r[t] = ", r[t]];
g[t_] := InverselLaplaceTransform[l/ (as*2+bs+c), s, t] // Simplify;
Print["g[t] = ", g[t]];

faltung[f_, g_, t_] := Integrate[f[A] g[t-A], {A, O, t},
GenerateConditions » False] // Simplify;
Print["y[t] = ", faltung[£f, g, t]];
1;
mo [k]

V3£, v3 sia[ Y28

_ e-t/2
rit] = e Cos[ 5 5

2et/2 Sin[ ﬁt}
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m Beispiel 3

a=1; b=1; c=
yo =1; y1 =1;

1;

£lt_

mo [

] =B~ (-t)

k_] :=Module[{}, r[t_] :=

InverselaplaceTransform[(asy0 +ayl +by0)/ (as*2+bs+c), s, t] // Simplify;
Print["r[t] ", r[t]];
g[t_] := InverselLaplaceTransform[l/ (as*2+bs+c), s, t] // Simplify;
Print["g[t] = ", g[t]];
faltung[f_, g_, t_] := Integrate[f[A] g[t-A], {A, O, t},

GenerateConditions -» False] // Simplify;

Print["y[t] = ", faltung[£f, g, t]];

1;
mo [k]
rfe] = e*/? [cos[ Y2 E] L yF sin[ Y3 E]
o1 - 2et/2 Sin[ \/gt }
glt] = NEY
yit] = %e’t 3+e? (—3Cos[\/§2t]+\/§sin[\/§2t}])
= Beispiel 4
a=1; b=1; c=1;
yo =1; y1 =1;
flt_1:=¢;
mol[k_] :=Module[{}, r[t_] :=
InverselaplaceTransform[(asy0 +ayl +by0)/ (as*2+bs+c), s, t] // Simplify;
Print["r[t] = ", r[t]];
g[t_] := InverselLaplaceTransform[l/ (as*2+bs+c), s, t] // Simplify;
Print["g[t] = ", g[t]];
faltung[f_, g_, t_] := Integrate[f[A] g[t-A], {A, O, t},
GenerateConditions » False] // Simplify;
Print["y[t] = ", faltung[£f, g, t] // Simplify];
1;
mo [k]
rfe) = et/? [cos[ Y2 E] L T sin[ Y3 E]
o1 - 2et/2 Sin[ \/gt }
glt] = NEY
ylt] = —l+t—%e’t’2 [—3Cos[\/§2t}+\/§Sin[\/§2t}




