LMMathAnal _08.nb

Losungen

1. Dirachsche Deltafunktion und Einheitssprung

a
37
J- DiracDel ta[x] dx
-3
1
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37
J DiracDel ta[x] EM (x +1) dx
-3
e
Cc
37 7T
J- DiracDeIta[x—E]Sin[x]dlx
-3
1
d

u[ x_]=UnitStep[ (x+1)(x-1)(x-2)];

Plot[u[x],{x,-2,3}, Pl ot Range->{-1, 3}, AxesOrigin->{0, 0}, Pl ot Styl e->{Thi ckness[ 0. 02] }
l;
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e
5
u[x] dx
-3
5
u[x] // Functi onExpand
UnitStep[-2+x] -UnitStep[-1+x] +UnitStep[l+Xx]
.I:

Pl ot 3D[Uni t Step[l - x2 -y?], {x, -2, 2}, {y, -2, 2}, PlotPoints ->50];
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2. D'GI. 2. Ordnung

Rermove["d obal ™ %" ]

links = Lapl aceTransform[y' ' [t]+y' [t]+Yy[t], t, s]/.
{Lapl aceTransformy[t], t, s]->Y[s], y[0] -1, y'[0] -1}

Ceneral ::spelll:

Possi bl e spelling error: new synbol nane "links" is simlar to existing synmbol "Links".

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

rechts = Lapl aceTransform[DiracDel ta[t], t, s]

1
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solv = Sol ve[links ==rechts, {Y[s]}] // Flatten

3+s
Y81 > 775757}
U[s]:=Y[s] /. solv; U[s]

3+s
1+s+s2

U[s] // Apart

3+s
1+s+5s?

uO[t _1:=InverseLapl aceTransfornfU[s], s, t]1 //Sinplify; uO[t]

%«;‘/2 3005[\/§t psﬁsmﬂi‘ ]

Pl ot [Eval uate[{uO[t]}], {t, O, 6Pi}];
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Rermove["d obal ™ " ]

links = Lapl aceTransform[y' ' [t]1+y' [t]+Yy[t], t, s]/.
{Lapl aceTransform[y[t], t, s]>Y[s], Yy[0]»1, y' [0] » 1}

Ceneral ::spelll:
Possi bl e spelling error: new synmbol nane "links" is simlar to existing synbol "Links". Mehr ...

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

Lapl aceTransforniDiracDelta[t-1],t, s]

efS

rechts = Lapl aceTransform[DiracDel ta[t] + DiracDelta[t -1] +DiracDeltaft -2], t, s]

lre?S e

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

@25 (1+e°+3e?5+e2%s) }

{Y[S}e l+s+s2
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U[s]:=Y[s] /. solv; U[s]

e2s (1+e5+3e25+e25s)
1+s+s2

Uls] // Apart

e2s e S 3+s
+ +
1+s+5s2? 1+s +s2 1+s+s2

uO[t _1:=InverseLapl aceTransfornfU[s], s, t]1 //Sinplify; uO[t]

etz (soos[ V3] svasin[ Y3 2vFesin[L V3 (-241) tnitstepl-2t] -

2+/3e Sin[%\/g (-1+t)| UnitStep[-1+t]

Pl ot [Eval uate[{uO[t]}], {t, O, 6Pi}];

1.5}

Rermove["d obal ™ "]

links = Lapl aceTransform[y' ' [t]1+y' [t]+Yy[t], t, s]/.
{Lapl aceTransformy[t], t, s] >Y[s], Yy[0]>1, y'[0] -1}

Ceneral ::spelll:
Possi bl e spelling error: new synmbol nane "links" is simlar to existing synbol "Links". Mehr ...

-2-s+Y[s] +sY[s] +s2Y][s]

recht s=Lapl aceTransfornfUnitStep[t] ,t,s]

1
s

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

1+2s+s2 }

{Y[s} s (1+sS +5S2)

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

1+2s+s2
s (1+s +5s2)
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U[s] // Apart
T, 1
S 1+s+s2

uO[t _]:=InverseLapl aceTransfornfU[s], s, t] //Sinplify; uO[t]

2et/2sin[BL]
V3

1+

Pl ot [Eval uate[{uO[t]}], {t, O, 6Pi}1;

Renmove["d obal ™ "]

l'i nks = Lapl aceTransform[y' ' [t]+y"' [t]+Yy[t], t, s] /.
{Lapl aceTransformy[t], t, s]->Y[s], Yy[0] -1, y'[0] -1}

General ::spelll:

Possi bl e spelling error: new synbol nane "links" is simlar to existing synmbol "Links". Mehr ...

-2-s+Y[s] +sY[s] +s2Y][s]

Plot[UnitStep[t]+UnitStep[t-1]+UnitStep[t-2],{t,-1,4}];
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recht s=Lapl aceTransforn{ Uni t Step[t] +UnitStep[t-1] +UnitStep[t-2] ,t,s]
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solv = Sol ve[links ==rechts, {Y[s]}] // Flatten

e 2S5 (1+e5+e?S+2e?5s+e?5s?)

{Y[S}% S (1+S +5S2)

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

e2S (1+eS+e?S+2e?5s+e?25s2)
s (1+s +52)

U[s] // Apart

e2s . es . (1+s)?
s (1+s +s2) s (1 +s +5s2) s (1 +s +5s2)

uO[t _]:=InverseLapl aceTransfornmfU[s], s, t] //Sinmplify; uO[t]

et 3@”2+2\/§Sin[\/§t ]+
(Se‘/z—SeCos[%\/?(—Zth)]—\/?@Sin[%\/g(—2+t)])UnitStep[—2+t]+
(3e‘/2-3ﬁ00s[%ﬁ<-1+t>}-\/ﬁsm[%ﬁ(-1+t)])umt3tep[_1+t]

Plot[ Eval uate[{uO[t]}],{t,0, 2Pi }];

2.5¢

1 2 3 4 5 6

Pl ot [Eval uate[{uO[t]}], {t, O, 6Pi}];

3.2¢

2.5 | 5 7.5~.%0 12.5 15 17.5




