LEMAIg2_08.nb

Losungen

Renove["d obal ™ %" ]

B={{1, 2}, {3, 4}}; B// MatrixForm
1 2

(3 2

mD= {{1, 0}, {0, 2}}; nD// MatrixForm

o 2]

Bl = I nverse[B];
Bl // Matri xForm

-2 1
Fay
2 2

A =B.nD. | nverse[B];
A // Matri xForm

(& )

Ei genval ues[A]

{2, 1}

Al = Ei genval ues[A][[1]]

2

A2 = Ei genval ues[A] [[2]]

1
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d

Die Eigenwerte von A sind die Diagonalelemente von D

Ei genvect ors[A]
{{1, 23, {1, 33}
x1 = Ei genvectors[A][[1]]

{1, 2}

x2 = Ei genvectors[A] [[2]]

{1, 33

Ei gensyst em[A]

{{2, 1}, {{1, 2}, {1, 3}}}

Der zweite Eigenvektor ist die erste Spalte von A, der erste Eigenvektor ist bis auf einen Faktor (=0.5) die zweite Spalte
von A. Die Eigenvektoren sind nur bis auf einen Faktor bestimmt. Die Reihenfolge hangt von der Auswahl des
Betrachters ab.

Renmove["d obal ™ "]

B={{1, 2, 3}, {2, 3, 4}, {3, 4, 4}}; B// MatrixForm

1 2 3
2 3 4
3 4 4

I nverse[B] // Matri xForm

-4 4 -1
4 -5 2
-1 2 -1

mD= {{1, 0, 0}, {0, 2, 0}, {0, 0, 3}}; nmD// MatrixForm

1 0 O
0 2 O
0 0 3
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I nverse[B] // Matri xForm
4 4 -1

4 -5 2
-1 2 -1

A =B.nD. I nverse[B];
A // Matri xForm

3 2 -2
4 2 -2
8 -4 1

IdentityMatrix[3] // Matri xForm

1 0 O
0 1 0
0 0 1

CharacteristicPol ynom al [A, 2]

6-1121+62%-23

Det [A-AldentityMatrix[3]]

6-1121+62%-23

Det [nD-AaldentityMatrix[3]]

6-112+62%-23

Det [A-AldentityMatrix[3]] ==Det [nD-xldentityMatrix[3]]

True

Ei gensyst em[A]
{{3, 2, 1}, {{(3, 4, 4}, {2, 3, 4}, {1, 2, 3}}}
Ei genval ues[A]

{3, 2, 1}

Ei genvect or s[A]

{{3, 4, 4}, {2, 3, 4}, {1, 2, 3}}
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Ei gensyst em[nD]

{{3, 2, 1}, {{0, O, 13, {O, 1, O}, {1, O, O}}}

Ei genval ues[nD]

{3, 2, 1}

Ei genvect or s[nD]

{{0, 0, 1}, {0, 1, 0}, {1, O, 0}}

Die Eigenwektoren von mD sind die Vektoren in den Achsenrichtungen (hier auf 1 normiert).

e
sum= Appl y [Pl us, Ei genval ues[A]]
6
CoefficientlList[CharacteristicPolynom al [A, ], A]
{6, -11, 6, -1}
CoefficientlList[CharacteristicPolynom al [A, 1], A] // Reverse
(-1, 6, -11, 6)
Rever se[Coef fi ci entLi st [CharacteristicPol ynom al [A, A], A11[[2]1]
6
f
Det [A]
6
Det [nD]
6
Rever se[Coef fi ci ent Li st [CharacteristicPol ynom al [A, A], A]] // Last
6
g

CharacteristicPol ynom al [A, A] // Factor

“(=3+A) (=2+) (=1+)

CharacteristicPol ynom al [A, A] /. A0

6
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Appl y [Ti mes, Ei genval ues[A]]
6

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

6

Die Eigenwerte von A und von mD sind dieselben. Das Produkt der Eigenwerte von mD erkennt man als Wert des
charakteristischen Polynoms an der Stelle 0. Dieser Wert ist also der letzte (der konstante) Koeffizient des
charakteristischen Polynoms und daher auch die Determinante von A oder von mD. Diese wird ja erzeugt, wenn man in
Det(A- E) oder in Det(mD- E) das gleich O setzt.

Rermove["d obal ™ " ]
xVec[x_, y_1:={X, ¥}

mvec = {4, 3}; r =2;
kreis[rVec_, r_]:=rVec.rVec -r"2;

a) Pol und Polare

pol = {0, O};
krei s[(xVec[x, y] -nVec), r] =0

4y (4 +X)% 4 (-3+y)? ==

Expand[krei s[(xVec[x, y] -nVec), r]] ==

21 -8x+X2 -6y +y? =

<< Gaphics InmplicitPlot®
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kPl =1nplicitPlot[kreis[(xVec[x, y] -nVec), r] =0, {x, 0, 7}1;

5t

3 4 5 6

pol are[xVec_, mvec_, pol _, r_]:= (xVec[x, y] -nVec). (pol -nVec) -r"2;
pol are[xVec, nVec, pol, r] ==

-4-4 (-4+x)-3(-3+y) =0

Si nplify[pol are[xVec, nVec, pol, r]] ==

21-4x-3y =0

sol v = Sol ve[{pol are[xVec, nVec, pol, r] =0, kreis[(xVec[x, y] -nVec), r] =0}, {X, Y}]

(x> o (14-VZT), y > o (63+82T )], (X~ oe (14421 ), y > 5o (63-821)})

25 25
solvl=solv//N

({X >2.26018, y > 3. 98642}, (X »4.45982, y - 1.05358))

pTl = {x, y} /. solvl[[1]];
pT2 = {X, y} /. solv1[[2]];
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pol arePl =1nplicitPl ot [pol are[xVec, nVec, pol, r] =0, {x, 0, 7}1;

Show[kPl , pol arePl, G aphi cs[{Poi nt Si ze[0. 04], Poi nt [pol ], Poi nt [mVec], Point [pT2],
Poi nt [pT1], Line[{pol, nmVec}], Line[{pol, pT1l}], Line[{pol, pT2}13}11;

b) Tangente
tangente[xVec_, nVec_, pT_, r_]:= (xVec[x, y] -nVec). (pT-nVec) -r"2;

Chop [Expand[pol ar e[xVec, mVec, pTl, r1]1] ==

-1.73982x +0.986424y == 0

Chop [Expand[pol ar e[xVec, mVec, pTl, r]1]1=0/. {x->0, y->0}

True
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Chop [Expand[pol ar e[xVec, mVec, pT2, r1]1] ==

0.459818 x - 1. 94642y ==

Chop [Expand[pol ar e[xVec, mVec, pT2, r]11]1=0/. {x->0, y->0}

True

Show[kPI, pol arePl, G aphi cs[{Poi nt Si ze[0. 04], Poi nt [pol ], Poi nt [mVec], Point [pT2],
Poi nt [pT1], Line[{pol, nmVec}], Line[{pol, pT1l}], Line[{pol, pT2}13}11;

c) Mittelpunktsgerade zum Pol

senkr [v_]:={-Vv[[2]], V[I[1]1};
ger adePol M[xVec_, nVec_, pol _]: = (xVec - nVec). senkr [pol - nVec];

Expand[ger adePol M[xVec [x, y], nVec, pol 1] ==

3X-4y =

yGer [X_]1:=3X/4;
gerPl =Pl ot [yGer [x], {X, 0, 6}1;
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Sol ve[{ger adePol M[xVec [x, y], mVec, pol ] =0, kreis[(xVec[x, y] -nVec), r] =0}, {X, y}]
12 9 28 21
{{X%T' yﬁg}v {x»T, y%T}}
sol v2 = Sol ve[{ger adePol M[xVec [x, y], mVec, pol ] == 0,
kreis[(xVec[x, y] -mVec), r] =0}, {x, y}1//N
{({x->2.4, y->1.8}, {x-5.6, y->4.2}}

pl={x, y} /. solv2[[1]];
p2={x, y} /. solv2[[2]];

Show[kPl, pol arePl, gerPl,
G aphi cs[{Poi nt Si ze[0. 04], Poi nt [pol ], Poi nt [nVec], Point [pT2], Point [pT1],
Poi nt [pl], Point [p2], Line[{pol, nVec}], Line[{pol, pT1l}], Line[{pol, pT2}1}11;

6
4
2
1 2 3 4 5 6 7
-2
d) Apollonius

Nor m[p2 - pol ] / Nor m[p1 - pol ]

2.33333

Rati onal i ze[Nor m[p2 - pol 1 /7 Nor m[pl - pol ]]
7

3

Nor m[pl - pol 1 /7 Norm[pl - {X, yGer [X]}] == Norm[p2 - pol ] /Norm[p2 - {X, yGer [X]}]
3. _ 7.
\/Abs[2.4—x]2+Abs[l.8— 3x )2 \JAbs [5.6 - x]2 + Abs [4. 2 - 3x

2

sol v3 = Sol ve[ (Norm[pl - pol ] /Nor m[pl - {X, yGer [X]}])"2 ==
(Nor m[p2 - pol ] /7 Nor m[p2 - {x, yGer [X]}])"2, {X}]

{{x-0.}, {x->3.36}}
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pol 2 = {x, yGer [x]} /. solv3[[2]]
{3.36, 2.52}
Show[kPl, pol arePl, gerPl, G aphics[

{Poi nt Si ze[0. 04], Poi nt [pol ], Poi nt [mMVec], Point [pT2], Point [pT1l], Point [pl],
Poi nt [p2], Poi nt [pol 2], Line[{pol, mYec}], Line[{pol, pT1l}], Line[{pol, pT2}1}11;

e) Potenzgerade

krei sl = (krei s[(xVec[x, y] -nVec), r] =0)

4+ (~4+X)%+ (-3+y)2 =

krei s2 = (krei s[(xVec[x, y] -pol), 3r] =0)
-36+x%+y?2 =0

potenzl[x_, y_1:=Kkreis[(xVec[x, y] -nVec), r];
potenz2[x_, y_1:=kreis[(xVec[x, y]-pol), 3r];
Expand[pot enz1[x, y]] == potenz2[x, VY]

21 -8x+%x? -6y +y2==-36+x%x%+y?

? Reduce

Reduce[expr, vars] reduces the statenent expr by solving equations or inequalities for vars
and elimnating quantifiers. Reduce[expr, vars, dom] does the reduction over
the domai n dom Conmon choi ces of domare Reals, Integers and Conpl exes. Mehr...

Reduce [Expand[potenzl[x, y]] == potenz2[x, Y], {X, Y}I

.19 4x
y=7% "3
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11

sol v4 = Sol ve [Reduce [Expand[pot enz1[x, y]] == potenz2[x, Y], {X, Y}1, {y}] // Flatten

1
{y»g (57 -8x) }

potenzGer [x_]:=Yy /. solv4d

kPl 2 =InplicitPlot [kreis2, {x, -6, 7}];

pl Pot Ger = Pl ot [pot enzGer [x], {X, O, 7}1;
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Show[kPI 2, pl Pot Ger, kPl 1;

Die Potenzgerade geht durch die Schnittpunkte der beiden Kreise.

Renove["d obal ™~ %" ]
pA: {l, 3, 2}, pB: {4, 1, 3}, pQ: {7, 7, 7},

glt_1:=pA+t (pB-pA); n=(pB-pA)
glt]

3, -2, 1}
(1+3t, 3-2t, 2+t)

kG[X_, y_, z_, d_1:=n.{x, Yy, z} +d;
kG[p_, d_]:=n.p+d;
kG[x, vy, z, d_] =

3X-2y+z+d_ =

kG[pQ d] ==
14+d =0

sol vl = Sol ve[kKG[pQ d] =0, {d}] //Flatten
{d - -14}

kGIx_, y_, z_1:=n.{x, y, z}+d /. solvl;
kG[p_]1:=n.p+d /. solvl;

Expand[kG[g[t]]] =0

-15+141t =
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sol v2 = Sol ve [Expand[kG[g[t]1]] =0, {t}] // Flatten

15
ﬂ %AIZ}

pL=g[t] /. solv2

59 6 43
iz 7 17/

%// N

{4.21429, 0.857143, 3.07143}

Renmove["d obal ™ "]

2Xx-y+3z-1=0; pQ={7, 7, 7},

n={2, -1, 33};

kKG[X_, y_, z_1:=n.{x, Yy, z} -1, KG[X, vy, z]
-1+2x-y+3z

kG[p_1:=n.p-1;

glt_]:=pQ+tn; g[t]

{(7+2t, 7-t, 7+31t}

Expand [KG[g[t]]] ==

27 + 14t =

sol v = Sol ve[Expand[kG[g[t]1]1] ==0, {t}] // Flatten

27
{t e—ﬁ}

pL=g[t] /. solv

22 125 17
7 12 12!

%// N

{3.14286, 8.92857, 1.21429}



