VD2010_S2 Bl Loesnb

Losungen

1
Rermove["d obal ™ %" ]
a
fIx_]:=x"2-1)/7 (E"(2x)-1); Plot[f[x], {X, -5, 5}1;
5,
2 2 4
-5H
-10
Pl ot [f [x], {x, 0.5, 5}, PlotRange -» {-0.1, 0.1}];
0.1,
0.05+¢
2 3 4 5
-0.05¢
-0.1
b
(Eval uatef[f' [yl //Sinplify]) /. y-»-1
_2
—l+e%

N[%

2.31304
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ArcTan[%

1.16273

%/ Degr ee

66. 6196

Fi ndRoot [f [x] =0, {X, 1}]
{x->1.}

f 1]

0

Fi ndRoot [f [x] =0, {x, -1}]
{X->-1.1}

f[-1]

0

Fi ndRoot [1/f [Xx] =0, {x, 0}]
{x-0.}

Limt[l/f[x], x-0]

0

==> Pol

Eval uate[f' [x] // Sinplify]

2 (x+e?* (-1-x+x?))
(-1 +e2x)?

Pl ot [Eval vuate[f' [x] // Sinplify], {x, -5, 5}, PlotRange » {-5, 5}1;
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Fi ndRoot [ (Eval uate[f"' [y] //Sinplify] =0)/.y->Xx, {X, 2}]

(x - 1.58798)

f [1.5879776025618713" ]

0. 0663047

Pl ot [Eval uate[f"'' [x] // Sinmplify]l, {Xx, -5, 5}, PlotRange » {-5, 5}];

Pl ot [Eval uate[f"'"' [x] // Sinplify], {x, 2, 5}, PlotRange » {-0.1, 0.1}1;

0.1

0.05¢

-0.05¢

-0.1"

frl=FindRoot [ (Evaluate[f'' [y] //Sinplify]=0)/.y->x, {X, -1}]

{x - -0.827938}

xl=x/.frl
-0.827938

f [x1]

0. 388738

fr2 =FindRoot [ (Evaluate[f'' [y] //Sinmplify] =0) /. y->x, {X, 2}]

(X > 2.18734)

x2=x/.fr2

2.18734
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f [x2]

0. 0482623

Pl ot [Eval uate[f"'"' [x] // Simplify]l, {x, -5, 5}, PlotRange » {-1, 1}];
1

0{75

.5

f
Limt[f[x], x>Infinity]
0
Limt[f[x], Xx>-Infinity]
—
g
Nor mal [Series[f [x], {X, -3, 3}11//N
~8.01988 +5.97505 (3. +x) - 1.01265 (3. +x)2 -0.00190931 (3. +x)3
%/ / Expand
0.739899 - 0. 152383 x - 1. 02983 x2 - 0. 00190931 x3
h

Al = Integrate[N[Normal [Series[f [x], {X, -3, 3}111, {X, -4, -2}]

-16. 7149

A2 = I ntegrate[N[f [x]], {X, -4, -2}] // Chop
-16.7141
Abs [A2 - Al]

0. 000743575
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2
Rermove["d obal ™ " ]
flix_,y_ 1:=1+Sin[x+yl;
f2[x_, y_1:=1+Sin[xy]l;
f3[x_, y_1:=1+Sin[x]+Sin[yl;
fa[x_, y_1:=1+Sin[x]Sin[y];

a
(» F1[x,y] %) Plot3D[1+Sin[x+Yy], {X, -2Pi, 2Pi}, {y, -2Pi, 2Pi}l;
\

1.5 N
0.

Wellblech

(» f2[x,y] *) Plot3D[1+Sin[xy], {X, -Pi, Pi}, {y, -Pi, Pi}l;

Keine der genannten Formen
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(» f3[x,y] %) Plot3D[1+Sin[x]+Sin[y], {x, -2Pi, 2Pi }, {y, -2Pi, 2Pi}];

Eierschachtel

(» f4[x,y] %) Plot3D[1+Sin[x]Sin[yl, {X, -2Pi, 2Pi }, {y, -2Pi, 2Pi}];

Eierschachtel

V1=Integrate[f3[x, y], {x, -2Pi, 2Pi}, {y, -2Pi, 2Pi}]
16 2

N[%

157.914

V2 =Integrate[f4[x, y], {x, -2Pi, 2Pi}, {y, -2Pi, 2Pi}]

16 2
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N[%

157. 914

Cc

sl=Integrate[(Evaluate[Sqgrt [1+D[f3[0, t], t172]] /.t >y), {y, -2Pi, 2Pi }]
_ 1
SﬁElllptlcE[?}
N[
15. 2808
s2 =Integrate[(Evaluate[Sqgrt [1 +D[f4[0, t], t172]] /.t >y), {y, -2Pi, 2Pi }]
45
N[%)
12. 5664
sl>s2
True
3

Rermove["d obal ™ %" ]

a

S[X_, r_1:=5Sqrt[10"2 -x"2] -r;
Pl ot [{s[Xx, 8], -s[x, 8]}, {X, -6, 6}, AspectRati o- Automatic];

l\
2 4 6

Plot [{s[Xx, 7], -s[x, 71}, {X, -6, 6}, AspectRati o- Automatic];

o
I
! F
N
N
i
o




VD2010_S2 B1 Loesnb

Alr_1:=s[6, r]"2Pi; Alr]

(8 -r1)2

s[x, r]1*"2Pi // Expand

100 7t + 12 - ;tx? -2 71 /100 - x2
V[r_]:=Integrate[s[x, r1*"2Pi, {x, -6, 6}1; VI[r]
47 (264+3r2-2r1 (12+25Arc3in[%}))

N[ %]

12. 5664 (264. -56.1751r + 3. r?)

qrr_1:=V[r1/ A[r1 7/ Sinplify;, qlr]

4 (264+3r2-2r (12+25ArcSin[37))
(-8 +r1)?

N[%

4. (264. -56. 17511 +3. r2)
(-8. +r)2

Pl ot [Eval uate[ q[r1], {r, 3, 7.5}];

175}
150
125}
100
75 ¢

50

25¢

4 5 6 7

Pl ot [Eval uate[ q[r1], {r, 3, 10}7;

8000 |

6000 |

4000 ¢

2000 +
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VIT7]

47 (243 -350 ArcSin|

| w

N[%

223. 362
Vi8]

~327 (33 + 50 ArcSin|

o w

J)
N[%

82. 9325

ql7]

972_1400Arcsin[

ol w

]

N[%

71.0984

q[8]
Conpl exInfinity

solv =Sol ve[V[r]/ A[r] =25, {r}] //Flatten

]) -200ArcSin

1 1332
{r »% J 28288+ 3047200ArcS|n[§
r »i 304 + [ -28288 + 304—200ArcSin[i
26 5
solv // N

{r ->4.84166, r - 8. 64294}

Nur r=4.84166 liegt im geometrisch moglichen Bereich

Integrate[ (Evaluate[2s[t, 7] Pi Sqrt [1+ D[s[t,
. 3
40 7 (6—7ArcS| n[g])

N[%

187. 929

HZ—ZOONcSn[

i

| w

]

| w

71, t172]11 /7.t »X),

{x,

-6, 6}1]
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(» Vergleich ok x)
12Pi 22 //N

150. 796

Renmove["d obal ™ "]

Daten

vl={2, -8, 0}; v2={-2, 6, 2},
oP=(-1, 2, 3}
v3 =Cross[vl, v2]

{-16, -4, -4}

mX = Transpose[{vl, v2, v3}]; nX// Matri xForm

2 -2 -16
8 6 -4
0 2 -4

Dx={{1, 0, 0}, {0, 1, 0}, {O, O, -13}}; Da// MatrixForm

1 0 O
0 1 0
0 0 -1

S = nX. DA. | nverse[nX]; nS// Matri xForm

|
o~
|

©r o>

o

N
9 9

|
o]~ o[~ o~
©|

N[% // Matri xForm

-0.777778 -0.444444 -0.444444
-0. 444444 0. 888889 -0. 111111
-0.444444 -0.111111 0. 3888889

9xnS // Matri xForm

7 -4 -4
4 8 -1
4 -1 8
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11

b
OP1 =nB. OP
(13 17 26,
9’ 9’ 9
N[%4
{-1.44444, 1.88889, 2.88889}
Cc
Dreh[e_]: = {{Cos[e], -Sin[e], 0}, {Sin[e], Cos[e], 0}, {0, O, 1}};
Dreh[Pi /5] // Matri xForm
Lvs) 2 [TE B o
7Nz (5-45) 7 (1+45) 0
0 0 1
N[%] // Matri xForm
0.809017 -0.587785 O.
0.587785 0.809017 0.
0. 0. 1.
d
OP2 = Dreh[Pi /5]. OP1
17 1 13 = 13 1 17 = 26
(1842 5-V8) ~ 55 (1+V5). ~qg [ 3 (5-V8) + 55 (1+V5). 5]
NL%4
{-2.27884, 0.67912, 2.88889}
e
OP3=n6.0P2 // N
{0. 18665, 1.29549, 3.50526}
f

DAl = {{1, 0, 0}, {0, 1, 0}, {0, O, O}}; DAl // MatrixForm

1 0 O
0 1 0
0 0 O
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P = mX. DAl. I nverse[nX]; nP // Matri xForm

-z _z2

9 9 9
_2 17 1
9 18 18

-2z _1 17
9 18 18

N[mP] // Matri xForm

0.111111  -0. 222222 -0. 222222
-0.222222 0.944444 -0. 0555556
-0. 222222 -0. 0555556 0.944444

18+« nP // Matri xForm

2 4 -4
4 17 -1
4 -1 17

nP.OP3 // N

{-1.0461, 0.987306, 3.19708}

Rermove["d obal ™ %" ]

Vektornormierung

nor[m.]:=Table[m[[k]]/Norm[m[[k]]1], {k, 1, Length[m]}]

Daten

al={2, 2, 2}; a2={2, -2, 2}; a3={2, 2, -2};
bl =2al;
oQ = {0, -2, 2};

A =Transpose[{al, a2, a3}]; A// MatrixForm

2 2 2
2 -2 2
2 2 -2

B = Transpose[{bl, a2, a3}]; B// MatrixForm
4 2 2

4 -2 2
4 2 -2
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13

a
ewl = Ei genval ues[A]
(-4, 4, -2}
%// N
(4., 4., -2}
b
ew2 = Ei genval ues[B]
{2(1++/5), -4, 2 (1-+/5)}
%// N
{6.47214, -4., -2.47214)
Cc

Der Eigenwert -4 ist gemeinsam

evl = Ei genvect ors[A]

{{o0, -1, 13, {2, 1, 1}, (-1, 1, 1}}

Transposef[evl] // Matri xForm

0 2 -1
-1 1 1
1 1 1

evll = nor [evl] // N

{{0., -0.707107, 0.707107},
{0. 816497, 0.408248, 0.408248},

Transpose[evll] // Matri xForm

0. 0.816497 -0.57735
-0.707107 0.408248 0.57735
0.707107 0.408248 0.57735

ev2 = Ei genvect or s[B]

{{% (2+2+5), 1, 1}, {0, -1, 13,

{-0.57735, 0.57735, 0.57735}}

(7 (2-2V5), 1, 1))

&
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14

Transposef[ev2] // Matri xForm

(2+2+/5) 0 (2-2+/5)

1

¥ N
L NN

1
ev2l = nor [ev2] // N

{{0.752938, 0.465341, 0.465341},
{0., -0.707107, 0.707107}, {-0.400447, 0.647936, 0.647936}}

Transpose[ev2l] // Matri xForm

0.752938 0. -0. 400447
0.465341 -0.707107 0.647936
0.465341 0.707107 0.647936

Der Eigenvektor {0,-1,1} zum Eigenwert -4 ist gemeinsam

ew3 = Ei genval ues[A. B]
{8 (2++2), 16, 8 (2-+/2)}

%// N

{27.3137, 16., 4.68629)
ew3 = Ei genval ues[B. A]
{8 (2++2), 16, 8 (2-+/2)}

%// N

{27. 3137, 16., 4.68629}

Gleiche Eigenwerte

Appl y [Pl us, Ei genval ues[A]]

-2

Appl y [Pl us, Ei genval ues[B]]
~4+2 (1-+/5) +2 (1++/5)
%// Sinplify

0

Appl y [Pl us, Eigenval ues[A.B]] 7/ Sinplify
48
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Appl y [Pl us, Ei genval ues[B.A]] // Sinplify

48

Gleiche Eigenwerte von A.B und B.A ==> gleiche Summen

Appl y [Ti mes, Ei genval ues[A]]

32

Appl y [Ti nes, Eigenval ues[B]] // Sinplify

64

Appl y [Ti mes, Eigenval ues[A.B]] // Sinplify

2048

Appl y [Ti mes, Ei genval ues[B. Al] // Sinplify

2048

Gleiche Eigenwerte von A ma Eigenwerte von B gleich Eigenwerte von B.A oder A.B

Det [A]

32

Det [B]

64

Det [A. B]

2048

Det [B. A]

2048

Die Determinante ist das Produkt der Eigenwerte: Resultate der vorangehenden Teilaufgabe

oPL = A OQ
(0, 8, -8)
OP2 =B. OQ

{0, 8, -8}
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16

OQ ist Eigenvektor von A und von B !!!!

Renmove["d obal ™ " ]

A (A+X).A+A+A 1 = A AT+E

=> ALAA+X)AAT+A T AATHAT AT AT = AT AAT A TIA T EAT

==> A+X+A1+A 3 = AT A T+A2

==> X = ATAT+A 2. AALA3= ATALT_A-AT+A2 A3

B. (B+X).B+B+B?! =B.B"+E

- >BlB (B+X).BB!+B!BB!+B.LBLB!-B!BB.BL+BLEB!

= >B+X+B1ls

= >X=B".B1«

[EnY

O O o

(UL. UL) 7/

0

O O oo

0
0
0

1

0
0
0

B3 =B".B1+B?2

B2-B-B!-B2 =B".B!-B-B'+B2-B3

= {{0, 1, O, 0}, {O, O, 1, O}, {O, O, O, 1}, {O, O, O, O}};

trixForm

(Ul. Ul. Ul) // Matri xForm

0

O O oo

0
0
0

0

0
0
0

o O o

Ul // Matri xForm
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17

(Ul. U1. UL.Ul) // MatrixForm

O oo
O oo
O oo
O oo

(Ul. U1). (Ul.UL) // Matri xForm
0

O O oo
O O oo

0
0
0

o O o

(Ul). (UL. U

=

.Ul) // Matri xForm

O O oo
O O oo
O O o

O O oo

(Ul). (UL. UL. UL. Ul) // MatrixForm

0 0 0 O
0 0 0 O
0 0 0 O
0 0 0 O

Renmove["d obal ™ "]

WR2={{1, 2, 3, 4, 5}y+{1, 1, 2, 1, 23},
{3, 2, 1, 5, 43},
{7, 2, -3, 7, 2},
{1, 1, 2, 1, 2y-{1, 2, 3, 4, 5}};, U2 // MatrixForm
2 3 5 5 7
3 2 1 5 4
7 2 -3 7 2
o -1 -1 -3 -3

bl={4+2 3, 0, 2-4}

{6, 3, 0, -2}

b2=(4+2, 3, 1, 2-4}

{6, 3, 1, -2}

X = {x1, x2, x3, x4, x5};
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Sol ve[U2. x == b1, X]
{1

Sol ve[U2. X == b2, X]

~

3x4 3x5 ., 7 17x4 13x5 . 1 5x4
4 "1 4 4 4 4" 74

Xl+—£+
{{ Z

Ordnung =5
iii

Fal fur b2: Dim Losungsraum = 2
iiii

Rang = Ordnung - Dimension=5-2=3

Renmove["d obal ™ "]

VI[t1l 1:=¢-3, 1, -1} +t1{-1, 2, 1};
V2[t2_1:=(1, 4, 2} +t2{-2, 4, 2};

Solvelk {-1, 2, 1} == {-2, 4, 2}, {k}]
{{k->2}}
==> Geraden parallel ==> Abstand:
a=Norm[Cross[(vl[0] -v2[0]), {-1, 2, 1}]1/Norm[ {-1, 2, 1}]

179

6

N[%

5.46199

Rermove["d obal ™ " ]
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OPl = {2, 0, 43;
a={3, 1, 4},
b={1, 0, 0};
c =Cross[a, b]

{0, 4, -1}

d=Cross[a, c]

{-17, 3, 12}

ea =a/Norm[a]

(e = 2. 15}
\26 ' /26 13
ea// N

{0. 588348, 0.196116, 0. 784465}

ec =c /Norm[c]

4 1
o )

ec// N

{0., 0.970143, -0. 242536}

ed =d/ Norm[d]

17
26 221

ed//N

{-0. 808608, 0.142695, 0.570782}

M= Transpose[{ea, ec, ed}]; M// MatrixForm

_3 0 _ i

/26 26
1

26 m m

2
2. & Py
M// N// Matri xForm

0.588348 0. -0. 808608
0.196116 0.970143 0. 142695
0.784465 -0.242536 0.570782
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M nv =l nverse[M]

{{L 1 i} [0 4 ,L} [- 17 3
V26 Y26 N It oyiT VN 26 Jaaz
M nv // Matri xForm
3 1 2
T TV 2%
0 4 __1
\17 \17
% T SV
Mnv //N// MatrixForm
0.588348 0.196116 0. 784465
0

. 0.970143 -0.242536
-0. 808608 0.142695 0.570782

OPls = M nv. OP1

2 4 2 34
113 g 2 221 ‘Jﬁ}

OP1ls // N

{4. 31455, -0.970143, 0.665912}

Dreh[e_]:={{1, 0, 0}, {0, Cos[e], -Sin[el}, {0, Sin[e], Cos[e]}}
Dreh[2Pi /3] // MatrixForm

1 0 0
0o -
0

|~

RER
2

1
2

N@ o

Dreh[2Pi /31 //N// MatrixForm
1. 0. 0

0. -0.5 -0. 866025
0. 0.866025 -0.5

Dreh[4Pi /3] // Matri xForm
10 0

0
0

-

M M
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Dreh[4Pi /31 //N// MatrixForm

1. 0. 0.
0. -0.5 0. 866025
0. -0.866025 -0.5

OP2s =Dreh[2 Pi /3].CP1s

2 2 2 | 34
{ﬂJlS' JiT ‘_\/“ 24\ 221 13 |

OP2s // N

{4. 31455, -0.0916255, -1.17312}

OP3s = Dreh[4 Pi /3]. OPls

2 2 1 2 | 34
{11 13’ ﬁ*?ﬁz“ 221 1/ 13 |’

17
{4.31455, 1.06177, 0.507212}

2 —+%

OP3s // N

OP3as =Dreh[2Pi /3]. OP2s

2
{ll 13
1 2 34 1 3 1 2 34
7 = 24| 251 Jﬁ -y V3|2 47 5 |24 221+Jﬁ :
1 1 1 2 1 = 2 34
F1217 "5 |2 mr 15 || 2 F |- 5 VF |2 221\/13 }
OP3as // N

{4.31455, 1.06177, 0.507212}

oP2=MOP2s; OP2//N

{3. 48706, 0.589865, 2.73724}

OoP3=MOP3s; OP3//N

{2.12833, 1.9486, 3.41661}

OP3a =M OP3as; OP3a// N

{2. 12833, 1.9486, 3.41661}
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V =Det [{OP1, OP2, OP3}]/6

=5

99/ %
13
V//N

2. 58682

Va = Det [{OP1,

=5

99/ %
13
Va// N

2.58682

oP2, OP3a}]1/6



