TM2Ana_1011_01.nb

Losungen

a

Abgabe Papier

b

Abgabe elektronisch

Rermove["d obal ™ %" ]

Lapl aceTransformSin[3t +Pi ], t, s]

__3
9 +s2

Lapl aceTransformCos[3t], t, S]

S
9 +s2

Lapl aceTransformSin[3t +Pi ] +Cos[3t]+t EA-(3t), t, s]

1 - 3 . S
(3+5)? 9 +5s2? 9 +s2

%// Toget her

-18-9s+4s?2+s3
(3+5)2 (9 +5s2)

Lapl aceTransformSin[3t +Pi ] +Cos[3t]+t E~-(3t), t, s]/. s-3

1
36
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Lapl aceTransformSin[3t +Pi ] +Cos[3t]+t E~#-(3t), t, s]/. s-»-3

Conpl exInfinity

Kommentar: s<0 > sausserhalb des Definitionsbereiches von F(s)! Die Polstelle von F(s) ist bedeutungslos.

Rermove["d obal ™ " ]

flt_1:=Sin[t];
frt_/; t<ly:=t;
flt_/; 1st &t <Pi /2]:=1;
Plot[fr[t], {t, -1, 10}7;
1t

-0/5¢}

S1f

Integrate[E” (-st)t, {t, 0, 1}] // ExpandAl |

Integrate[E” (-st) Sin[t], {t, Pi /72, Infinity}] // ExpandAl |

I'f[Re[s] >0, % Integrate[es' Sinft], t, g »}, Assunptions - Re[s] <0]]

Integrate[EN (-st)t, {t, 0, 1}] +Integrate[E" (-st) 1, {t, 1, Pi /2}] +
Integrate[EM (-st) Sin[t], {t, Pi /72, Infinity}] 7/ ExpandAll

e Z S N . 7T .
I'f[Re[s] >0, Tosz Integrate[es' Sinft], t, o w}, Assunptions > Re[s] <0]]
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/. {EN(-s) »o[S], EN (-Pi s/2) »po[S]™(Pi /2)}

1 o[s] o[s]"* sp[s]"?
s2 s2 s 1+5s2

4

a
x[0] =0; y[O] =1;
(Lapl aceTransform[x' [t] -2y[t], t, s] ==Lapl aceTransform[DiracDelta[t], t, s]) /.
{Lapl aceTransform[x[t], t, s] » Xs, LaplaceTransform[y[t], t, s] - Ys}
sXs-2Y¥s =1
(Lapl aceTransform[x[t]+y' [t], t, s] ==LaplaceTransform-Sin[t], t, s]) /.
{Lapl aceTransform[x[t], t, s] -» Xs, LaplaceTransform[y[t], t, s] - Ys}
1+X Y L
- + XS +S YS ::—m

b

1
solv=Solve[{sXs-2Ys=1, -1+Xs+sYs ==—1—2}, {Xs, Ys}] //Flatten
+S

S (1+2s+s?2) Vs 5 _ 1+s2-83
2+3s24+54 2+3s24+54

{XS -
X[s_1:=Xs /. solv; X][s]

s (1+2s +5s2)
2+3s2 454

Apart [X[s]]

2, 4+s
1+s2 2 +5S2

Y[s_1:=Ys /. solv; Y[s]

1+s2-s3
2+3s2+s4

Apart [Y[s]]

s +7l+23
1+s2? 2 +5s2
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Cc
I nverseLapl aceTransformX[s], s, t] // Expand
Cos[vV2t]-2Sin(t]+2+/2Sin[V2t]
I nverseLapl aceTransformY[s], s, t] // Expand
sin[vZ2t]
-Cos [t 2Cos|vV2t| - ———n—s
[t]+ NERY 7z
5
Renmove["d obal ™ "]
a
y[01=0; y'[0] =1,
u = (Lapl aceTransform[y'' [t]-y' [t]1+2y[t], t, s] ==LaplaceTransform[l, t, s]) /.
{Lapl aceTransform[y[t], t, s] - Ys}
-1+2Ys-sYs+s?Ys ::%
solv = Sol ve[u, {Ys}] //Flatten
1+s
{YS% S (2-5 +52) }
(Y[s_1:=Ys /. solv); (Y[s]) // Apart
1 . 3-s
2s 2 (2-s+82)
b

I nverselLapl aceTransformY[s], s, t] // Expand

t/2 G ATt
—%et/ZCbS[\/Zt]+5e 23'\;‘?{ L]

N|
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Pl ot[% [7+et/2 [_7003[@]+5«/78in[\/zt ]]] {t, 0, 1]

25¢
20+t
15}

10}

1 2 4 6 7
-5l

d

e'/2 wéchst lber al | e G enzen. Cosi nus und Si nus sorgenfir einHin -
und Her pendel n. Der Linmes fur t gegenunendlichist nicht definiert.

Rermove["d obal ™ %" ]
<<Statistics StatisticsPlots’

ML = Round[100 = Tabl e[6. 2 + 0. 4 Random[], {t, 1, 20}]]1/100 // N

{6.34, 6.5, 6.44, 6.51, 6.26, 6.34, 6.33, 6.33, 6.58,
6.4, 6.6, 6.58, 6.57, 6.36, 6.5, 6.55, 6.48, 6.26, 6.42, 6.21}

(» ML={6.36",6.56",6.42",6.27 ,6.36 ,6.47 ,6.29",6.54",6.3",
6.55°,6.46,6.49°,6.38,6.4,6.35,6.41°,6.56,6.25,6.347,6.52"} =)

ML = {6.36", 6.56°, 6.42", 6.27, 6.36", 6.47, 6.29, 6.54",
6.3, 6.55", 6.46°, 6.49, 6.38", 6.4, 6.35, 6.41", 6.56°, 6.25", 6.34 }

{6.36, 6.56, 6.42, 6.27, 6.36, 6.47, 6.29, 6.54,
6.3, 6.55, 6.46, 6.49, 6.38, 6.4, 6.35, 6.41, 6.56, 6.25, 6.34}

M2 = Round[100 % Tabl e[6. 3 + 0. 3 Random[], {t, 1, 20}]1] /100 // N

{6.46, 6.49, 6.43, 6.44, 6.35, 6.57, 6.56, 6.5, 6.31,
6.47, 6.46, 6.4, 6.32, 6.32, 6.46, 6.42, 6.34, 6.5, 6.53, 6.46}

(» M2={6.55",6.48,6.51",6.51",6.43",6.51",6.35",6.46,6.31",
6.31°,6.58,6.51",6.54",6.35,6.39,6.597,6.4°,6.5,6.57,6.44"} x)
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M = {6.55", 6.48", 6.51", 6.51", 6.43", 6.
6.31", 6.31", 6.58", 6.51°, 6.54", 6.35°

{6.55, 6.48, 6.51, 6.51, 6.43, 6.51, 6. 35,

51", 6.35, 6.46",
, 6.39°, 6.59°, 6.4°, 6.5, 6.57"}

6. 46,

6.31, 6.31, 6.58, 6.51, 6.54, 6.35, 6.39, 6.59, 6.4, 6.5, 6.57}

MM= {ML, M2} // Transpose

({6. 36,
(6. 36,
(6. 55,
(6. 35,

6.551,
6. 43},
6.311,
6.391,

(6. 56,
(6. 47,
(6. 46,
(6. 41,

6. 48},
6.51},
6.587,
6.591,

(6. 42,
(6. 29,
(6. 49,
(6. 56,

6.51},
6.35),
6.51},
6. 41,

(6.27, 6.51},
(6.54, 6.46}, (6.3, 6.31},
(6.38, 6.54), (6.4, 6.35},
(6.25, 6.5}, {6.34, 6.57}}

<< Statistics DescriptiveStatistics’
mnmax[t_1:={Max[t], Mn[t], Max[t] - Mean[t], Mean[t]-Mn[t], Max[t]-MnJ[t]}
m nmax [ML]

{6.56, 6.25, 0.151579, 0.158421, 0.31}

m nmax [M2]

{6.59, 6.31, 0.124211, 0.155789, 0.28}

Locati onReport [ML]

{Mean - 6. 40842, Har noni cMean - 6. 40694, Medi an - 6. 4}

Locati onReport [M2]

{Mean - 6. 46579, Har noni cMean - 6. 46458, Medi an - 6. 5}

Di spersi onReport [ML]

{Variance - 0. 010014, StandardDevi ati on- 0.10007, Sanpl eRange - 0. 31,
MeanDevi ati on —» 0. 0825485, Medi anDevi ati on— 0. 07, Quartil eDevi ation—- 0.07125}

Di spersi onReport [M2]

{Vari ance - 0. 00821462, StandardDevi ati on - 0.0906345, Sanpl eRange - 0. 28,
MeanDevi ati on - 0. 0764543, Medi anDevi ation— 0.07, Quartil eDeviation-0.07}

g[M.]:=Quartiles[M
q[ML]
{6.3425, 6.4, 6.485)

g[MLI[[3]1]1 -q[ML][[1]] (* Quartilsdifferenz x)

0. 1425
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qrme]
{6.3925, 6.5, 6.5325}

q[M2][[31]1 -9g[MI[[1]] (» Quartilsdifferenz x)

0.14

Abs [Mean[ML] -M n[ML]] > 2 Standar dDevi ati on[ML]

Fal se

Abs [Mean[M2] - M n[M2]] > 2 Standar dDevi ati on[M]

Fal se

Keine schwachen Ausreisser!

BoxWhi sker Pl ot [MV];

6.55|

6.5¢

6.45}

6.4\

6.35}

6.3

6.25}

a

14 > 13 nummerierte Zwischenstellen. 2 daraus auswahlen.

Bi nom al [13, 2]

78
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b

5 auswahlen, aus dem Rest nochmals 5 und dann die bleibenden 4
Bi nom al [14 -52, 4]
1
Bi nom al [14, 5] Binom al [14 -5, 5] Binom al [14 -52, 4]

252252

Cc
Bi nom al [14, 5] 5Binonmial [14-5, 5] 5Binonmal [14-52, 414
25225200
8
1000 Leute:

Nicht infisziert, Test richtig  (richtigerweise nicht behandlet)

1000 0.9 0.7

630.
Nicht infisziert, Test falsch  (falschlicherweise behandlet)

1000 0.9 0.3

270.

Infisziert, Test richtig  (richtigerweise behandlet)

1000 0.1 0.7

70.

Infisziert, Test falsch  (félschlicherweise nicht behandlet)

1000 0.1 0.3

30.

270 Menschen werden hier falschlicherweise behandlet mit grossen Folgen und 30 fél schlicherweise nicht behandlet mit
noch grdsseren Folgen



