VD2008_S2 B1 Loesnb

Losungen

Renmove[ "d obal " *"]

fIx_]:=(X+1)Log[(x+1)/2]-1

Pl ot [f [x], {X, -1, 10}1;

15+

10+

Fi ndRoot [f [x] =0, {X, 2}]

(x > 1.84306)

f'x]

1+x
5]

1+Log|
u=f"'[x]/. x>0
1-Log[2]

N[%

0. 306853



VD2008_S2 B1 Loesnb

ArcTan[u]

ArcTan[1l -Log[2]]
N[ %
0.297732

ArcTan[1l -Log[2]] 360/ (2Pi)

180 ArcTan[1 - Log[2]]
VA

N[%

17.0588

iv
Solve[f' [x] =0, {x}]
2-e
{{x>=—1}}
N[ %]
{{X > -0.264241})
b

Renove[ "d obal " *"]

hit_]:=Integrate[(4x"3-2x"2 +t x-5), {x, -5, t}] // Evaluate
h[t]

3
2200 35t t L4

Plot [h[t], {t, -7, 10}1;

1000 |

500 -

-500 ¢
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Sol ve[h[t] =0, {t}]

(1-1+/3) (327736 + 27 /155732965 ) °},

1 1829 1/3
- ' 19 - S — 1
[t >-5), {t > 55 |31 (527736 - 27 TETIE0E | + (327736 + 27 \/155732965 ) |}
31 1829 (1+1+/3) 1
{t - 18 * ——— 173 ~ 3§
36 (327736 + 27 /155732965 )
ft o 31 1829 (1-1i+/3) 1

18 36 (327736 + 27 /155732965 )~ 36

Sol ve[h[t] =0, {t}]//N

({t >-5.}, {t >5.4063}, {t »-0.119816 +5.207161},

N[%

-17.5

ArcTan[u]

-Ar cTan[32—5]
N[%

-1.51372

ArcTan[u] 360/ (2 Pi)

180 ArcTan[ % ]
JT

N[%

-86. 7295

(1+i+/3) (327736 + 27 /155732965 ) °} }

{t »>-0.119816 - 5.207161i})
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Sol verh' [t] =0, {t}]
1 1 1/3 1 — . 1/3
{{t » o7 + 57 (30241-24 /1587705 ) " + o (30241 +24 /1587705 ) "},
1 1 ) 1/3
t - >4~ 18 (1+1+/3) (30241 -24+/1587705) " -
% (1-1+/3) (30241 +24 /1587705 )”3}, {t-
1 1 ' 1/3 1 . 1/3
o4~ 48 (1-1+/3) (30241 -24+/1587705) " - vl (1+1+/3) (30241 +24 /1587705 ) " }}

N[%

({t >1.67828), {t - -0.77664+1.415511i}, {t > -0.77664 - 1.415511})

Rermove[ "d obal " *"]

fIx_, y_ , k 1:=E*k Cos[x/Pi]+Cos[y/Pil;
fIx, y, K]

ek ms[;] +Oos[%}

fIx, y, 0]

Oos[%] + Cos |

SIES

}

Pl ot 3D[f [x, vy, 01, {x, -1, 1}, {y, -1, 1}1;
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b
Vik_l:=Integrate[f [x, y, k], {x, -1, 1}, {y, -1, 1}1;
VK]
« o1
4 (1+e) nsin[=]
JT
N[%
3.93279 (1. +2.71828%)
Wb/ / Expand
arsin[i]iaensin[l]
JT JT
N[%
3.93279 + 3. 93279 2. 71828k
c

Sol ve[V[k] =1, {k}]

1 . 1
({kin-Log[ =Clrl C2 4TSN )y

N[%

{{k > -0.293395+3.141591}}

Keine reelle Lésung

g[x_1:=2x-1/2

f[x, gIx]1, k1]

X -1 i2x
ek Oos[;] +Oos[%}

Df [x, 2x-1/2, k], X]

T

ek Sin[X] ZSin[—'%*zx]

VA VA
Dif [x, 2x-1/2, k], x]/E~k

éSin(x] 2sin[-Z2¢]

b
T U

e'k -
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N[%
2.71828 1 % (-0.318312. 71828 Si n[0. 31831 x] - 0. 63662 Si n[0.31831 (-0.5+2. x)])
Sol ve[Eval uate[D[f [x, 2x-1/2, k], x]/E"k =0], {x}] 7/ N// Chop;
Losung allgemein sehr lange, nicht Ubersichtlich
Ldsung numerisch moglich fur fixes k:

Pl ot [Eval uate[D[f [x, 2x-1/2, 0], x11, {x, -1, 1}1;

0.2+

-0.2¢+

-0.41
sol v = Fi ndRoot [Eval uat e[D[f [x, 2x-1/2, 0], x]1, {x, 0.1}]
{x - 0.20002}
x1l=x/. solv

0. 20002

g[x1]
-0. 0999594

f[x1, gix1], 1]
3.71227

Renmove[ "d obal " *"]

hix_, y_]1:=Cos[(X+y)"2+ (X-y)"2];
hix, y] 7/ ExpandAl |

Cos [2 x2 +2y?]
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Pl ot 3D[h[x, y1, {x, -1, 1}, {y, -1, 1}1;

ST
e

27X N\

1 7 \{\%}\\\
0.5 O NS 7
-o._51 4 §~~\\ :

-1

Par anet ri cPl ot 3D[{r Cos[e], r Sin[e], Cos[2r?]}, {r, O, Sqrt [Pi /41}, {e, 0, 2Pi }];

rm=Sqrt [Pi /4]

N

2

Cos[2r%] /. r >rm
0

rm// N

0. 886227

V1 =

Integrate[lntegrate[h[x, y1, {y, -Sgrt [rm2 -x"2], Sgrt [rm2-x"21}1, {X, -rm rm}]
W
2 2
Ji?/z;\/; 4 X 4 X
R

Cos [2x?] Fresnel C[ [1- ==~ | -Fresnel S[_[1- —"— | Sin[2x?]| dx
JT 7T
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NI ntegrate[N ntegrate[h[x, y], {y, -Sqrt [rm2 -x"2], Sqrt [rm2-x"21}], {X, -rm rm}]
1.5708
NI ntegrate[lntegrate[h[x, y], {y, -Sgrt [rm2-x”"2], Sqrt [rm2-x"2]1}], {X, -rm rm}]

1.5708

3
Renove[ "d obal ™ *"]
Al = {0, O, 0}; A2={0, 0, 1/2}; OO=A1;
Bl=(2, 0, 0}; B2={2, 0, 2/3};
Cl={3, 4, 0}; C2={(3, 4, 1};
D1={0, 3, 0}; D2[z_]1:={0, 3, z};
D2[z]
{0, 3, z}
b
S[A, U ]:=(A2-00) +x (B2-A2) +pu (C2-A2);
&[A, u]
1 DA u
{2)\+3u, 4, 7+€+7}
gD[t_]:=(D1-00) +t (D2[1] -D1);
gD[t ]
{0, 3, t}

solv = Sol ve[&[A, u] ==gD[t], {t}] //Flatten

11
{t - E}

N[%
(t »0.6875)

D2 =gD[t] /. solv

11

{0, 3, 15}

N[%

{0., 3., 0.6875}
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Show[Gr aphi cs3D[Li ne[{Al, B1, Ci1, D1, Al, A2, B2, Bl1, C1, C2, B2, C2, D2, D1, D2, A2}1],
Boxed -> Fal se];

Inhalt = Norm[Cross[B2-A2, C2-A2]]1/2+Norm[Cross[D2-A2, C2-A2]]/2

17 /2329
96

N[%

8. 54599

di

A3 = A2;
B3=(2, 0, 1/2}; G={(3, 4, 1/2}, D3={0, 3, 1/2};

Abs[Det [{Bl1-Al, CL-Al, A2-A1}]]/2+
Abs [Det [{B3 - A2, C3-A2, C2-A2}]]/6+Abs[Det [{B3-A2, B2-A2, C2-A2}]]/6+
Abs [Det [{D1 - A1, C1-Al, A2-A1}]]1/2+

Abs [Det [{D3 - A2, C3-A2, C2-A2}1]1/6+Abs[Det [{D3-A2, D2-A2, C2-A2}]1]1/6

1777
288

N[%

6.17014
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10

d2

(Abs [Det [{Bl-Al, Cl-Al, A2-Al}]]+
Abs [Det [{Cl -B1, B2-Bl, A2-Bl1}]] +
Abs [Det [{A2 -Cl, B2-Cl, C2-CL}]] +

Abs [Det [{D1 - AL, Cl-Al, A2-Al}]] +

Abs [Det [{Cl-D1, D2 -D1, A2-D1}]] +

Abs [Det [{A2 - Cl, D2 -Cl, C2-Cl}]]
) /6

1777
288

N[%

6.17014

Renove[ "d obal ™ *"]

al
X =Transpose[{{11, 3}, {-3, 11}}1;
X // MatrixForm
11 -3
(3 11)
I’TD:{{l, 0}1 {01 _1}}1
nD// Matri xForm
1 0
lo 1)

Sp = X. nD. I nverse[X];
Sp // Matri xForm

56 33
65 65
33 _56
65 65

%//N// Matri xForm

0. 861538 0.507692
(O. 507692 -0.861538 )
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11

a2
a=ArcTan[3/11];
a//N

0. 266252

a/Degree // N
15. 2551

Sp2 = {{Cos[2a], Sin[2al}, {Sin[2a], -Cos[2a]l}};
Sp2 // N// MatrixForm

0. 861538 0.507692
( 0.507692 -0.861538

Pl = {6, -3}; P2={7, 2},

237 366
{55 55 |

%// N
(3. 64615, 5.63077)

458 119
{55 &5 )

N[%

(7. 04615, 1.83077)

237 366
Norm{oross[(6, -3, 0}, {——. ==, 0}]] /2

2907

130
N[%]

22.3615
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Ei gensyst em[Sp]
3 11
{1y {40 b {5 1))

%// N
({-1., 1.}, {{-0.272727, 1.}, (3.66667, 1.}})

Ei gensystem[Sp2] // N
{{-1., 1.}, {{-0.272727, 1.}, {3.66667, 1.}}}

Richtungsvektoren der Gerade und senkrechte Gerade geben Eingenvektoren. Eigenwerte 1 und -1.

Renmove[ "d obal " *"]

A3 = {{1, 0, 03}, {1, -1, O}, {1, -1, 133}; A3 // MatrixForm

1 0 0
1 -1 0
1 -1 1

B3 ={{-1, 1, -1}, {0, 1, -1}, {O, O, -1}3}; B3 // Matri xForm

-1 1 -1
0 1 -1
0 0 -1

A4={{1,0,0,0},{1,-1,0,0},{1,-1,1,0},{1,-1,1,-1}}; A4//MatrixForm

1 0 0 O
1 -1 0 O
1 -1 10
1 -1 1 -1

B4={{-1,1,-1,1},{0,1,-1,1},{0,0,-1,1},{0,0,0,1}}; B4//MtrixForm

-1 1 -1 1
0 1 -1 1
0 0o -1 1
0 0 O 1

ul=A3. A3; ul// Matri xForm

1 0 O
0 1 0
1 0 1
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v1=B3.B3; v1//Matri xForm

1 0 1
0 1 0
0 0 1

ul == Transpose[vl]

True

ol = A4. A4; ol // Matri xForm

Q0
'|T O r O
oon—\og R ORr O
oOr OO
m O OO

O OO r

0l == Transpose[ql]

True

Vermutung: Ak.Ak = Transpose[Bk.BK].

u2=ul. A3; u2// Matri xForm

1 0 0
1 -1 0
2 -1 1

v2=v1.B3; v2//Matri xForm

-1 1 -2
0 1 -1
0 0 -1

c2=A3.B3; c2// Matri xForm

-1 1 -1
-1 0 O
-1 0 -1

u2 == Transpose[v2]

Fal se

Gesetz nicht einfach offensichtlich.
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14

A3. B3/ / Matri xForm

-1 1 -1
-1 0 0
-1 0 -1

B3. A3/ / Matri xForm

-1 0 -1
0 0o -1
-1 1 -1

Scheint z.B. gespiegelt am Mittel punkt.

A3. A3. B3. B3/ / Matri xForm

1 0 1
0 1 0
1 0 2

B3. B3. A3. A3 // Matri xForm

2 0 1
0 1 0
1 0 1

Scheint z.B.gespiegelt an Senkrechte auf Hauptdiagonale oder an Mittel punkt.

A3. A3. A3.B3. B3. B3// Matri xForm

-1 1 -2
- 0 -1 J
1

1
-2 4

B3. B3. B3. A3. A3. A3 // Matri xForm

-4 1 -2
-1 0 -1
-2 1 -1

Scheint z.B.gespiegelt an Mittel punkt.

d
Al 3=l nverse[ A3]; Al 3//MatrixForm
1 0 O
1 -1 0
0o -1 1

Bl 3=l nverse[ B3]; BI3//MatrixForm

-1 1 0
0 1 -1
0 0o -1
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15

Al 3. Bl 3// Mat ri xForm

-1 1 0
-1 0 1
0 -1 0

Bl 3. Al 3// Matri xForm

0 -1 0
1 0 -1
0 1 -1

Al3.BI3==BI3. A3

Fal se

Al 3. Bl 3 == Transpose[BI 3. Al 3]

Fal se

(X=BI 3. A3. B3. A3. Bl 3)// Mat ri xForm
0

1
-2

0o -1
0 O
1 0

A3+B3// Matri xForm

0 1 -1
1 0 -1
1 -1 0

Inverse[BI3-AlI3] // MatrixForm

|
5P Nk Bw

N[ = N[
|
Bw N[k bR

I nverse[ Bl 3- Al 3] . (A3+B3)// Matri xForm

1
2

NEENE
NI

o
|

SERNE

i 1
4 2

N[%] // Matri xForm

0.25 -0.5 0.25
0.5 0. -0.5
-0.25 0.5 -0.25
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Renmove[ "d obal " *"]

Pl ot [E® (2Xx + 2), {X, 0, 5}1;

60000 |

40000 ¢

20000

1 2 3 4 5

Steigt immer, kein |ogistisches Wachstum.

Pl ot [I00E” ((-2 ArcTan[x -5]1/Pi) -1), {x, 0, 10}, AxesOrigin- {0, 0}1;
90
80
70
60
50
40
30
20

2 4 6 8 10

Falt: So nicht geeignet fur logistisches Wachstum. Nach Spiegelung und Achsenanpassung geeignet fur logistisches
Wachstum.

Spiegelung:
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17

Pl ot [I0OOE" ((2 ArcTan[x -5]1/Pi) -1), {x, 0, 20}, AxesOrigin- {0, 0}];

Pl ot [I00E” (Sin[x/5] -1), {x, 0, 10}, AxesOrigin- {0, 0}1;

100
90
80
70
60
50
40

2 4 6 8 10

Pl ot [I00E” (Sin[x /5] -1), {x, 0, 100}, AxesOrigin- {0, 0}1;
100+

80
60 r
40

20+

20 40 60 80 100

Oszilliert. Nicht geeignet fur logistisches Wachstum.



