VD2011 Anal_Satl S3 M2 Loes.nb

Losungen

1. Teil

/1

Renmove["d obal ™ "]

Vektoren

r0=1; (» Vergrosserungsfaktor x)
schrt_1:=r0{Cos[t], Sin[t], t};
v[u_]:=Evaluate[D[schr[t], t] /.t >uJl;
vnlu_]:=Evaluate[v[u] /Norm[v[u]lll;
aft_1:=r0{Cos[t], Sin[t], 0};

anfu_] : = Evaluate[a[u] /Norm[a[u]]];
b[u_]:=Evaluate[Cross[a[u], V[u]ll]l;
bn[u_]:=Evaluate[b[u] /Norm[b[u]]];
c[u_]:=Evaluate[D[a[t], t] /. t »ul;
cnfu_] :=Evaluate[c[u] /Norm[c[u]]];

Austesten mit Beispielen
schr [Pi /2]
. 1 7}
vn[Pi /2]

50 75
an[Pi /2]
{0, 1, 0}
bn[Pi /2]
(5% %)
cn[Pi /2]

{-1, 0, 0}
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rit_,rr_1:=rrr0(1-t/2Pi)); r[t, 1]

t
L-ox
ki[u_, ¢ , rr_1:=r[u, rr] (anfu] Cos[e] +bn[u] Sin[¢]);
k2[u_, ¢_, rr_1:=r[u, rr] (an[u] Cos[e] +cn[u] Sin[e]);
fl[u_, @ _, rr_]1:=schr[u] +k1[u, o, rr1;
f2[u_, @ , rr_1:=schr[u] +k2[u, ¢, rr1;
f3[u_, @ , rr_1:={0, 0, u} +k2[u, ¢, rri;
a Plots

pl = ParametricPl ot 3D[f1[u, ¢, 1], {u, 0, 2Pi }, {e, 0, 2Pi }7;
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pll = ParanetricPl ot 3D[f1[u, o, 1], {u, 0, 2Pi},
{e, 0, 2Pi }, ViewPoint -> {-1.499, -2.428, -1.154}];
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p21 = Paranetri cPl ot 3D[f 2[u, ¢, 1], {u, O, 2Pi},
{@, 0, 2Pi }, ViewPoi nt -> {-1.499, -2.428, -1.154}];
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p31 = ParanetricPl ot 3D[f3[u, o, 1], {u, 0, 2Pi},
{e, 0, 2Pi }, ViewPoint -> {-1.499, -2.428, -1.154}];
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b Volumen

xfl[u , o , rr_1:=f1[u, o, rr1[[11];

yfllu_, o_, rr_1:=fl[u, o, rr1[[2]];

zfl[u_, o, rr_1:=f1[u, o, rr1[[311;

xf2[u_, o , rr_1:=f2[u, ¢, rr1[[11];

yf2[u_, o_, rr_1:=f2[u, o, rr1[[2]];

zf2[u_, o, rr_1:=f2[u, o, rr1[[311;

jacl[u_, o _, rr_1:=
{{D[xf1[u, @, rr], ul, D[yfl[u, ¢, rr]1, ul, D[zflf[u, o, rr], ul},
{D[xf1l[u, o, rr], o], DIyfl[u, o, rr], o], D[zfl[u, o, rr], ¢l},
{D[xf1[u, @, rr1, rr], DIyfl[u, ¢, rr1, rr], D[zf1[u, @, rr], rr1}};

jac2[u_, o_, rr_1:=
{{D[xf2[u, @, rr1, ul, D[yf2[u, ¢, rr]1, ul, D[zf2[u, o, rr], ul},
{D[xf2[u, o, rr]1, o], DIyf2[u, o, rr], o], D[zf2[u, o, rr], ¢l},
{D[xf2[u, @, rr1, rr], DIyf2[u, ¢, rr1, rr], D[zf2[u, @, rr], rrl1}};

Viviul , ¢l , rrl1_]:=Evaluate[Det [jacl[u, o, rr] /. {uU-ul, ¢->¢l, rr ->rrl}11;
V1 =N ntegrate[Vlv[ul, 1, rrl], {ul, 0, 2P}, {1, O, 2Pi}, {rrl, O, 1}] // Abs

9. 30515

V2viul , o1 , rrl1_]:=Evaluate[Det [jac2[u, o, rr] /. {u-ul, ¢->¢l, rr ->rrl}]11;
V2 = NI ntegrate[V2v[ul, ¢l1, rrl1], {ul, O, 2P}, {¢l1, 0, 2Pi }, {rrl, O, 1}] // Abs

6. 57974

V3=172Pi 2Pi /3 //N

6. 57974
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V1i/V3

1.41421

V2 / V3

1.

1/2

Renmove["d obal ™ "]

Lapl aceTransform[Cos [2t] + Cosh [3t], t, S]

S N S
-9+s2  4+s2

%// Toget her

-5s+2s3
(-9 +5s2) (4+5s2)

%// ExpandAl | // Toget her

-5s+2s83
-36-55s2 +s4
%// Apart

1 . 1 .S
2 (-3+5) 2 (3+s) 4 +s2

Lapl aceTransformE” (t -8) E (-2t +3), t, s]

1
e® (1+s)

Lapl aceTransformE” (-t) (Cos[t] -2), t, s]

2 . 1+s
1+s 14 (1+s)?

%// Toget her

-3-2s-5s?
(1+s) (2+2s +52)
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%// ExpandAl | // Toget her

-3-2s-5s?
2+4s+3s2+s3

%// Apart

~ 2 1+s
1+s 2+2s+s2

d
Lapl aceTransform[ (-t)*3 +DiracDeltaf[t], t, s]
6
1-57
%/ / Toget her
-6 +s%
34
e

I nverselLapl aceTransform4s/ (2s”*2-1), s, t]
t
e vz (1+eﬁt)

%/ / Expand
_t L2t

e V7 +e V2

Dasist ein Cosinus hyperbolicus. Test:

L O
(e VI o+ eVZ /.t->10.]== (2 Cosh[t /Sgrt [2]] /. t » 10.)

True

R t_
Table[(e V2 yeVz /.t su// N) = (2Cosh[t /Sqrt [2]]1 /. t »u//N), {u, 1, 10}]

{True, True, True, True, True, True, True, True, True, True}

I nverseLapl aceTransforms/ (s"2-1), s, t]

1

> et (1+e?h)
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%// Expand

et | e
2 "2
%// Sinplify

1

> et (l+<e2t)

Dasist ein Cosinus hyperbolicus. Test:

et et

(Cosh[10] // N) = (T t ot 10] // N

True

et

t
Tabl e[ (Cosh[u] // N) = [ . e

t > /.t ->u] //'N, {u, 1, 10}]

{True, True, True, True, True, True, True, True, True, True}

g
I nverseLapl aceTransforml+2/s-2/s"2, s, t]
2-2t +DiracDeltaft ]
1/3
Rermove["d obal ™ "]
a

DSol ve[y' [t] ==-y[t] +DiracDelta[t]+a Sin[t], vy, t]

{{y>Function[{t}, e'C[1] +e" —%aet (Cos[t]-Sin[t]) +UnitStep[t])]}}

DSol ve[{y' [t] ==-y[t] +DiracDelta[t]+a Sin[t], y[1] ==1}, vy, t]
{{y > Function[{t},
1

-7@‘ (2-2e-aeCos[l] +ae Cos[t]+aeSin[l]-ae Sin[t]-2UnitStep[t])]}}

y3a[t_, a_]:=Evaluate|

1

_3e_t (2-2e-aeCos[l] +ae' Cos[t]+aeSin[l] -ae Sin[t]-2UnitStep[t])];
(y3af[t, a] /. {t »u, UnitStep[t] »>1}) //Sinmplify

1

ie‘” (-ae'Cos[u] +e (2+aCos[l] -aSin[l])+ae'Sin[u])
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yl[u_71:= ((y3af[t, 1] /.t »u) //Sinplify); yl[t] /. UnitStep[t] »>1

%e't (2e+eCos[l] -e' Cos[t]-eSin[l]+e Sinft])

yl[t] /. UnitStep[t] -1 // Expand

~Cosft] 1

1t g Sinft]
5 5 Sin[l]+

2

1
el-t

t el Cos[1]

Pl ot [yl[u], {u, 0, 2}];

1. 005+ \

0.995}

0.99}

0.985¢

0.98}

0.975¢}

Pl ot [yl[u], {u, -1, 2}, Pl ot Range » {0, 3}1;
3,
2.5¢

216

0.5¢

-1 -0.5 0.5 1 1.5

N

yl[1/251 // Sinplify

% (7005[%] +Si n[%} +e/25 (2 . Cos[1] -Sin[l])
y1[0. 5]
1. 20137
y1l[2]
2+Cos[l]-Sin[l] +e (-Cos[2] +Sin[2])
2e
yl[2]1 // N

0. 975205
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10

C
s[aa_]:= (y3af[t, a] /. {t -2, a—»aa}) //Sinplify;
s[aa]
2+aa (Cos[l] -Sin[l] +e (-Cos[2] +Sin[2]))
2e
Pl ot [s[aa], {aa, -2, 2}];
1.5+
1t
0.5¢
2 -‘1 1 2
-0.5
1/ 4
Renmove["d obal ™ "]
DSolvel[y'"'[t]1-y' [t]1-2y[t]=1/2Cosh[t], vy, t] //Flatten
{y > Function[{t}, 7% e' (2+9e®' +6t) +e' C[1] +e?' C[2]]}
DSolve[{y''[t]-Yy'[t]1-2y[t]=1/2Cosh[t], y[0] =1, y'[0]=-1}, Yy, t] //Flatten
{y > Function[{t}, ize-t (73-9e%' +8&3' -61) ]}
1
ﬁe't (73-9¢e®' +8e%' -6t) // ExpandAl |
73et e et et
72 8 9 12
Lapl aceTransformy' ' [t]1-y' [t]1-2y[t], t, s] ==LaplaceTransform[l/2Cosh[t], t, s]
-2 Lapl aceTransformly[t], t, s] -s LaplaceTransformy[t], t, s] +
2 , _ S
s< Lapl aceTransformy[t], t, s] +y[0] -sy[0] -y’ [0] = 2 1:s2)
/5

Rermove["d obal ™ " ]
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DSol ve[{y' [t]+ y[t]1-z'[t]-z[t] =0,
y' [tl+ y[tl+z' [t]+z[t] =E"(-1),
y[0] =1, z[0] =0}, {y[t], z[t]}, t]

1 -t
[yit1-5 et @+t), z(t) > e t 1)

2
-t
V[t_]:={%e‘t (2+1), ° t};
VI[t]
1 ettt
{7et(2+t), 5 }

%/ / Expand

ParanetricPlot [v[t], {t, -0.5, 3}1;

0.05¢

ParametricPlot [v[t], {t, -0.5, 3}, PlotRange » {-1, 0.4}];
0.4,

0.2¢

0.2 0.4 0.6 0.8 1 1.2

-1t
v[2] // N

{0.270671, 0.135335}

1/ 6

Rermove["d obal ™ %" ]
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12

DSol ve[{y' [t] == y[t] EM(-t) + E* (-21),
y[0] =0}, y, t]

{{y > Function[{t}, e (-1+e')]}}
yExakt [t _]:=e" (e' -1)

yExakt [t ] // Expand

1-et

At =0.5;

yEu[0] = 0;

yEuli _]:=aAt (yEu[i -1] E* (-i At) +E* (=21 At)) +yBEul[i -17;
Tabl e[{i at, yEu[i]}, {i, O, 4}]1 // Tabl eForm

0

0. 18394
0. 285441
0. 34218
0. 374492

a1

NP OoOo
ol

yEul nerpol [E1.75] =1/2 (YEUu[3] +YyEU[4])
0. 358336

yExakt [1.75] // N

0. 826226

| /7

Renmove["d obal ™ "]

DSol ve[{y''[t]-3y' [t]+2y[t] == 1l+at,
y[0] =03}, vy, t]

{{y > Function[{t}, % (2+3a-2¢" -3ae' +2at -4e' C[2] +4€?' C[2])]}}

1
yla_, t_, C2_] =7 (2+3a-2e -3ael +2at -4e' C2+4e%t C2)
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y[a, t, C2] // Expand

1 3a & 3aet

b 3 Variablen oder Parameter: t, a, C2

a

DSol vel[{y"''[t]-3y' [t]+2y[t] == 1l+at,
y[01 =0, y' [0] ==c2}, y, t]
{{yeFunction[{t}, %(2+3a—4e‘—4ae‘—4c2e‘+2e2‘+ae2‘+4c2e2t+2at)}}}
1
yla_, t_, C2_]:=Z(2+3a—4et—4aet—4c2et+2e2t+ae2t+4C2e2t+2at)
y[a, t, C2] // Expand
1 3a t A STy 2t , at
5tz ¢ -ae -c2e" + 5 +Zae +c2e°" + 5
1/8

Rermove["d obal ™ %" ]

a

y' [x_]==-y[x]/Sqrt[a"2-y[x]"2]

b Bei (b) fehlt x. (c) |6st das Problem.

2. Tell

/1

Renmove["d obal ™ "]
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a
pCal amAus = 0. 05; (» 5000 von 100 000 %); AnzKei nFunkCal am= 5000;
pCal ankEi n = 1 - pCal amAus; (* 95 000 von 100 000 =*); AnzFunkCal am= 95 000;
pTerror =0. 001, (* 100 von 100 000 =x); AnzTerror =100;
pNi cht Terror =1 - 0. 001; (* 99 900 von 100 000 =) ; AnzKei nTerror = 99900;
total =100000;
pAusfal | =pCal anAus » pTerror + pCal anEin x pTerror + pCal amAus %= pNi cht Terror
0. 05095
pNi cht Ausfal | = pCal anEi n * pNi cht Terror
0. 94905
pTerror = pCal amAus %= pTerror + pCalanEin » pTerror
0. 001
AnzTer r or UndKei nAusf al | Funk = AnzKei nFunkCal am x AnzTerror /t ot al
5
AnzKei nFunk = AnzKei nFunkCal am+ AnzTerror - AnzTer r or UndKei nAusf al | Funk
5095
(» Chance dass ein Ful ugzeug ohne Funkverbi ndung ein terroristisches ist =)
pTerror WennKei nFunk = AnzTerror /AnzKei nFunk // N
0.0196271
(» Ca 2 %sind Terrorfl ige wenn der Funk ausfallt =)
gegen = 1 - pTer r or WennKei nFunk
0.980373
b

Bei einem Abschuss wirde man mit der kleinen Wahrscheinlichkeit von 0.0196 100 Menschen retten und daflir 10
vernichten. Bei einem nichtabschuss wiirde man mit einer grossen Wahrscheinlichkeit von 0.98 jetzt 110 Menschen
retten.

Bei einem Nichtabschuss sterben 110 Menschen mit einer Wahrscheinlichkeit von ca. 0.02.

/2

Rermove["d obal ™ " ]
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15

cl

total =128; auto= 89; velo =total -auto

39

m t Ki nder = 62; ohneKi nder =total -mtKinder

66

autoM t Ki nder = auto = mtKinder /total //N

43. 1094

aut oChnet Ki nder = auto -autoM t Ki nder // N

45. 8906

vel oM tKi nder = velo * mtKinder /total //N

18. 8906

vel oChneKi nder = vel o = ohneKi nder /total //N

20. 1094

ni cht Ur | aubBedAut o = aut oChnet Ki nder / auto

0.515625

Renmove["d obal ™ "]

plaetzt =71

5040

sel bstsich=3; nut =1; gewoehnl =7 -sel bstsich-nut

3

(» Di e sel bstsichernden und die
gewdhnl i chen Muttern sind unter sich vertauschbar )
anzVerteilungen=71/(3!31)

140

anzRichtige=1 % 3! » 3!

36

chance = anzRi chti ge/anzVerteilungen // N

0.257143

Renmove["d obal ™ "]
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16

anzPers =14; auswahl1=5; auswahl2=4; auswahl 3=3;
anzAuswahl 4 = Bi noni al [anzPers, auswahl 1]

2002

anzAuswahl 4Verteil 1 =Bi noni al [anzPers, auswahl 2] 4

4004

anzAuswahl 4Vertei |l 3 =Bi nom al [anzPers, auswahl 3] 3

1092

total 1 = anzAuswahl 4 + anzAuswahl 4Vertei |l 1 + anzAuswahl 4Verteil 3

7098

(*» Wnn alle Boni gleich )

c2 Variante: Alle Boni verschieden

total 2 = anzAuswahl 451! + anzAuswahl 4Verteil 1 51 /2! +anzAuswahl 4Vertei 331/ (2%21)

482118

/3

Renmove["d obal ™ "]

a
p=3/10; X==anzPunpQualitaetOk q=1-p;
pXgl ei ch[k_, n_]:= Binom al [n, k] p*"k g™ (n-k);
pXkl ei nerd eich[k_, n_]:=Sum[pXgl eich[j, n1, {j, 0, k}1;
pXgroesserd eich[k_, n_]:=1-pXkleinerdeich[k-1, nJ;
n=28; k =6;
pXgl eich[k, n1 // N (x Alle k Punpen erfillen die Qualitatsanforerung =)
0.107381
(= Kontrolle =) pXkl ei nerd ei ch[n, n] // N
1.

b

ErwX=np //N
(» Soviele Punpen von n imMttel erfillen die Qualitatsanforerung =)

8.4
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17

StdX=Sqgrt [npq] // N

2.42487

/4

Renmove["d obal ™ "]

t =Tabl e[k, {k, 1, 12}]

{1, 2, 6, 24, 120, 720, 5040, 40320, 362880, 3628800, 39916800, 479001600}
fO[k_]:=Log[k!];

points =Table[{k, fO[k]}, {k, 1, 12}1//N

({1., 0.3}, {2., 0.693147}, (3., 1.79176}, {4., 3.17805},
(5., 4.78749), (6., 6.57925}, (7., 8.52516}, (8., 10. 6046},
(9., 12.8018}, {10., 15.1044}, {11., 17.5023}, {12., 19.9872})

pl =Li st Pl ot [points, PlotStyle- PointSize[0.02]7;

20t °
°
15} °
°
10} s
°
°
5 °
°
°
. e
2 4 6 8 10 12

Punkte liegen nicht auf einer Geraden.

Fit [points, {1, x}, X]

-3.62448 + 1. 8596 x

fl[x_]:=-3.6244843644409572" +1.8596031085477305" x
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p2 =Pl ot [f1[x], {x, 1, 12}];

15¢

10+

Show[pl, p2];

20 f

15+

10

Fit [points, {1, x, x*2}, X]

-1.16694 + 0. 806369 x + 0. 081018 x?

f2[x_1:=-1.167 +0.8067 x +0.08107 x?

p3=Plot [
-1.1669375620976368" + 0. 8063687646863081" x + 0. 08101802645087866" x2, {x, 0, 12}1;
20+
15|
10+
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p3l="Plot [f2[x], {x, 0, 12}1;

20 ¢

15}

10

2 4 6
Show[p31l, p31;
20+

15}

10

12

2 4 6
Show[pl, p31, p2, p31;

20+
15+

10

12

— " 4 6

Eine Parabel passt schon besser..

sl =Sum[(FO[k] -f1[k])"2, {k, 1, 12}]

9. 01598

s2 = Sum[(fO[k] -f2[k])"2, {k, 1, 12}]

0. 255776

12
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s2=<s1/2
True
(» Vergleich x) Sum[ (fO[k] -f2[k])"2, {k, 1, 100}]

4. 8865 x10°

/5
pPunktUntenS=1/2;
pLi ni eVonPunkt Fort set zbar = (31 -1) /3! // N
0. 833333
pNi veaulNi veau2s = pPunkt Unt enS % pLi ni eVonPunkt Fort setzbar // N
0.416667
pNi veaulN veau4s = pPunkt Unt enS % pLi ni eVonPunkt Fort setzbar”3 // N
0.289352

I1/6
Renove["d obal " %" 1;
<< Statistics StatisticsPlots;
<< Statistics DescriptiveStatistics’;

a

ML = {44.0, 50.5, 51.4, 48.9, 52.3, 55.4, 54.5, 57.3, 58.4, 63.3, 65.9, 66.6};
M = {44., 47.5, 47.1, 52.2, 49.9, 50.6, 52.5, 58.3, 58.6, 59.1, 61.8, 64. 3},

{Mean[ML], Mean[M2]}

(55. 7083, 53. 825}

{Medi an[ML], Medi an[M2]}

{54. 95, 52. 35}

{St andar dDevi ati on[ML], StandardDevi ati on[M2]}

{6. 95576, 6.43811}
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BoxWhi sker Pl ot [Transpose[{ML, M2}11;

65

60 r

55+

50 ¢

45

cl

pointsl =Tabl e[{k 15, ML[[k]]}, {k, 1, Length[ML]}]
(» ki Alle 15 Mnuten, Start 15 )

({15, 44.}, (30, 50.5}, {45, 51.4)}, (60, 48.9}, {75, 52.3}, (90, 55.4},
(105, 54.5}, {120, 57.3}, {135, 58.4}, {150, 63.3}, {165, 65.9}, {180, 66.6})

pl = Li st Pl ot [poi ntsl, PlotStyle- PointSize[0.02]];

[ ]
65| *
®
60|
[ ]
[ ]
55 ° .
[ ]
[ ]
50| 1
o
® o5 50 75 100 125 150 175

Fi t [poi nts1, {1, x}, x] // Expand

43. 6152 + 0. 124033 x

fl[x_]:=43.615151515151496" + 0. 1240326340326341" x
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22

c2

p2 =Pl ot [f1[x], {x, 15, 180}];

65

60

55+

50 ¢

25 50 75 100 125 150 175
sl = Show[pl, p2];
65+
60+

55+

50+

L4 25 5‘0 7‘5 160 léS léO 17‘5
p2 =Pl ot [f1[x], {x, 15, 180}];

65
60 r
55+

50+

25 50 75 100 125 150 175

points2 = Tabl e[ {k 15, M2[[k]]1}, {k, 1, Length[ML]}]
(» ki Alle 15 Mnuten, Start 15 )

({15, 44.), (30, 47.5}, {45, 47.1)}, (60, 52.2}, {75, 49.9}, (90, 50.6},
(105, 52.5}, {120, 58.3}, {135, 58.6}, {150, 59.1}, {165, 61.8), {180, 64.3})
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pl2 = Li st Pl ot [poi nts2, PlotStyl e - PointSize[0.02]1;

60 r

55+

50 | s °®

® 25 50 75 100 125 150 175
Fit [points2, {1, x}, x] // Expand

42.5727 + 0. 115408 x

f12[x_1:=42.572727272727256" + 0. 11540792540792548" x

p21 =Pl ot [f12[x], {Xx, 15, 180}1;

62.5}
60
57.5¢
55}
52.5¢}
50
47.5¢
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s2 = Show[pl2, p21];
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Show[s1, s27;
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Komisch scheinen die Teperaturriickgange zwischendurch. Die Erwérmung findet allerdings mit der Zeit statt. Die
Teperaturriickgange kdnnten die Folge von Messungenauigkeiten sein.

Work

Teile
t1l =Tabl e[Fl oor [10 (44 + Log[k!] +6 Random[])] /10, {k, 1, 12}1//N
t1fix = {44.0, 50.5, 51.4, 48.9, 52.3, 55.4, 54.5, 57.3, 58.4, 63.3, 65.9, 66.6}
t2 = Tabl e[Fl oor [10 (44 + Log[k!] +6 Random[]173)]/10, {k, 1, 12}1//N
t2fix ={44., 47.5, 47.1, 52.2, 49.9, 50.6, 52.5, 58.3, 58.6, 59.1, 61.8, 64. 3}
Hilfen

a=0.8Pi; pl=ParametricPlot3D[{Cos[t], Sin[t], t},
{t, 0, 2Pi}, ViewPoint -> {2.783, 0.517, 1.162}];
p2 = ParametricPl ot 3D[{t Cos[a], t Sin[a], a}, {t, O, 1.3},
Vi ewPoi nt -> {2.783, 0.517, 1.162}];
p3 = ParametricPl ot3D[{0, O, t}, {t, O, 2Pi }, ViewPoint -> {2.783, 0.517, 1.162}];
Show[pl, p2];



