Einige Losungen zu Mathe 2/ Ubung 2

Teil 1

2= (% 1 %)
mE= A = {{1, 2}, {3, 4}}
Out[3]= {{1, 2}, {31 4}}

n4= A // MatrixForm

Out[4]//MatrixForm=
12
3
ns= B o= {{0, 1}, {-1, 0}}

Out[5]= {{0, 1}, {—11 0}}

nel= B // MatrixForm

Out[6]//MatrixForm=
0 1
1o)
nr= -2 A // MatrixForm

Out[7]//MatrixForm=
-2 -4
% e
nei= A - B // MatrixForm

Out[8]//MatrixForm=
11
4 4
ner= A.B // MatrixForm

Out[9)//MatrixForm=
s
-4 3
niop= BLA // MatrixForm

Out[10]//MatrixForm=
3 4
-1 -2
In[11]:=

(* 2 *)
2= (% a *)

nps= Y = {{2, 1}, {-1, 3}}
oufz= {{2, i}, {-1, 3}}



2 | Lésungen_Ubung2.nb

na= Z = Inverse[Y]
2

o {2 (5 2]

In[15]:=

npel= gl = {11, 12} = Y. {ul, u2}
ouftel= {i 1, i2} = {2ul+iu2, -1ul+3u2}

nn7= Solve[gl, {ul, il1}] // Expand
o7 {{ul - 1i2-31u2, i1-2ii2-51u2}}
npsi= (* daraus liest man ab: x)
npop= K= {{-3 1, 1}, {-51,21}}
oufro= {{-3 1, 1}, {-51, 21}}
In[20]:=
(*» b )
n1= Kgesamt = K.K

ouei= {{-4, 1}, {-5, 1}}

ne2= % // MatrixForm

Out[22]//MatrixForm=

-4 1
ey
Teil 2
ne3l= (% 4 %)
In[24]:=

In[25]:= A = {{3, 1}, {—l, 2}}
ouzs= {{3, 1}, {-1, 2}}

n2el= % // MatrixForm

Out[26]//MatrixForm=
3 1
z)
ne7= ¢ = {2, 1}
oue7= {2, 1}

neei= {X, Y} = Inverse[A].cC
3 5

Out[28]= {—, —}

7 7
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n29]= X
3
Out[29]= —
7
In[30]:= y
5
out[30]= —
7
In[31]:=
(*» 5 *)

nE2i= (% a *)
nE3= A = {{s, 1}, {-1, 2}}
ous= {{s, 1}, {-1, 2}}

npEa= % // MatrixForm

Out[34]//MatrixForm=
ey
-1 2
nsi= Solve [Det[A] == 0, S]
1

o {[+-3))

niEel= (% b %)

nBE7= S =2
out[37)= 2
in[38l:= A

oupel= {{2, 1}, {-1, 2}}

npEo= X = {1, 2}

ousel= {1, 2}
nEol= Yy = A.X
outaol= {4, 3}

ne= X = {0, -1}
ouar= {0, -1}

nE2l= Yy = A.X
ouaz= {-1, -2}

In[43]:=

Teil 3

n@aa= (% 7 %)
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nes= A = {{1, 3, 2}, {0, 1, O}, {2, 0, 1}}
oups= {{1, 3, 2}, {0, 1, 0}, {2, O, 1}}
naei= (» die Inverse, also Ergebnis fir a & c x)

n47:= Anv = Inverse[A]

nser= Ainv // MatrixForm

Out[48]//MatrixForm=

1 2
3 1 3
0 1 0
2 1
s 72 73
n@gk= (% b %)

nsor= Det[A]

outs0)= -3

nEi= (% dox)

ns2= ¢ = {2, 1, 0}
Out[52]= {2, l. 0}
nE3= (% B %)

nsa= {X, Y, Z} = Ainv.c

1 2
out[54]= {—, 1, —7}
3 3
In[s5]:= X
1
Out[55]= —
3
In[56]:= y
outsel= 1
In57]= Z
2
out57]= — —

npEel= (% B %)

nso= A // MatrixForm
Out[59]//MatrixForm=
132
010
2 01

neo= AT = A // Transpose
oueol= { {1, 0, 2}, {3, 1, 0}, {2, 0, 1}}



ne1= AT // MatrixForm
Out[61]//MatrixForm=
102
310
201

ne2i= B1T = {C, {3, 1, 0}, {2, 0, 1}}
ouez= {{2, 1, 0}, {3, 1, 0}, {2, 0, 1}}

ne3= B1 = B1T // Transpose
ouwes= {{2, 3, 2}, {1, 1, 0}, {0, O, 1}}

ne4= B1 // MatrixForm

Out[64]//MatrixForm=

232
110
001

2 32
In[65]:= [1 1 0]

001
ouwes= {{2, 3, 2}, {1, 1, 0}, {0, O, 1}}

neel= X = Det[Bl] / Det[A]
1

out[s6l= —
3

In[67]:=
(* 9 %)

meg= T = {{0, O, 1}, {O, O, 2}, {1, 2, 0}}
ouges= {{0, 0, 1}, {0, O, 23}, {1, 2, 0}}

neoi= T // MatrixForm
Out[69]//MatrixForm=
001
00 2
120

n7ol= (% a *)
n71= Elgenvalues[T]

Out[71]= {—ﬁ, \/5_, 0}

n7zi= (% b %)

n7e= es = Eigensystem[T]

out[73]= {{7\/57, \/5, O}, {{f ! 2

V5
4= ew = es[[1]]

out[74]= {7V57, \/?, 0}

N 1
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n[75l= ev = es| [2] ]
1 2 1 2

out[75]= {{7E’ —E, 1}, {%, E’ 1},

n7el= (# der erste Eigenvektor; muss zum ersten Eigenwert gehdren: =)

(-2, 1, 0}}

n77= evl = ev[[1]]
1 2

out[77]= {7 I 1}
/5 /5

nrel= ewl = ew[[1]]

Out[78]= 7\/57

nro= (% Probe: )

nro= T.evl == ewl » evl
out79]= Tr ue

neor= T.evl

out[80]= {1, 2, —\/57}

1= ewl » evl

out[81]= {1, 2, —\/5_}

In[82]:=

(* C %)
nie3= (% Einheits-Eigenvektoren x)

nsar= evln = evl / Norm[evl]

2

{,; i L}
Jio \5 vz

Out[84]=

nEsi= ev2 = ev[[2]]
1 2

{f' N 1

neel= ev3d = evV[[3]]

Out[85]=

ougel= {-2, 1, 0}
ns7i= ev2n = ev2 / Norm[ev2]

2

{L L}
vio \'5 vz

Out[87]=

negl= ev3dn = ev3 / Norm[ev3]
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neol= Cross[evln, ev2n] .ev3n

outsgl= 1

Die Vektoren bilden also in der Reihenfolge 1,2,3 ein Rechtssytem und spannen das gesuchte neue
Koordinatensystem S' auf; sie werden jetzt als Zeilen der Drehmatrix, welche von S nach S' trans-
formiert, benutzt

no1= d = {evln, ev2n, ev3n}

1 2 1 1 2 1 2 1
o H‘ﬁ' s E}' {ﬁ' 5 g}' {_E' Nl o}
(*» 1 %)
2= Det[d]
out92l= 1
(* 11 %)
nesi= invd = Inverse[d]
1 1 2 2 2 1 1 1
out[95]= {{—m, m, —ﬁ}, {— g, g, \/?}, {\/?, \/?, O}}
ne= transd = Transpose[d]
1 1 2 2 2 1 1 1
vl B N N e k)

ne7= Invd = transd

out971= True



