Computergestuetzte Mathematik (Lineare Algebra mit
Maple)

Lektion 7 (3. Dez.)

YVektoren und Matrizen

| > X 1= <1, 2, 3>
| > y = <4] 5] 6>;
>A:=<<1]| 2| 3 >
<4 ] 5| 6 >
<71 8| 9 >>;
| > about (A);

> about (x);

> AA = Matrix(3, 3, [[1, 2, 3], [4, 5 6], [7, 8, 9]]); #
al ternative Ei ngabe

> xx := Vector(3,[1,2,3]);

> A*X;

> A . X

>B:=<<1, 4, 7>] <2, 5 8>] <3, 6, 9 >

> A - B;

| > A *~ B;

[ > AN2;

> < A| B >

> < A, B >;

> Id := A'0; #Achtung
[ > about (1d);

> C:= A+ 1;

> CM(-1);

> % . (A+ 1);

> (A + 1) . 72

> Matrix(3, shape = identity);

> Matrix( <1, 2,3> shape = diagonal);
>circ = Matrix(4, (i,]) ->(i-])"3);
> circh(-1);

> hilbert := Matrix(4, (i,j) -> 1/(i+-1));
> W t h(Li near Al gebr a) ;

Transpose( A);

B:= A

B[1,2] := 222;

vV 'V

\Y




| >

| >

VvV 'V

vV 'V

\Y

>

B
A
All,2] := 2
B

1= Copy(A);
B[1,2] := 777;
B;
A

YLineare Gleichungssysteme

restart:

gl :=x +y - z =1,

g2 := 2*x +y - 3*z = 0;

g3 :=x - 2*z = -1;
solve({gl, 92, g3}, {x,y,z});
subs(% {gl, g2, g3});

wi t h(Li near Al gebra):

B := CGenerateMatrix( [9l, g2, g3], [X, VvV, z],

A = SubMatrix(B, 1..3, 1..3);
SubMatrix(B, 1..3, 4..4);

what t ype( 9 ;

b := convert(??, Vector);
what t ype( %) ;

X := LinearSol ve(A, b);

A . X;

ReducedRowEchel onFor m( B) ;

YZeilenweise Manipulation

B;

Al := RowQperation(B, [2,1], -2);
A2 := RowOperation(Al, [3,1], -1);
A3 := RowOperation(A2, [3,2], -1);
A4 = RowQperation(A3, [1,2], 1);
A5 : = Row(peration(A4, 2, -1);

B

YRang und Determinante
|:> Rank( B)

Det er m nant (A) ;

augnented = true)



YNormalformen

| > A, Eigenval ues(A);

[> ew, T : = Eigenvectors(A);

| > J = Matrix(ew, shape=diagonal);

[>T . J . T(-1);

> M:= << -14 | -18 | 3 | 11| -1 | 16>,
< -28 | -36 | 18 | 24 | -6 | 40>,
<-134 | -182 | 90 | 126 | -16 | 198>,
<-12 | -12 | 2 | 10 | -2 | 8>,
<190 | 254 | -126 | -178 | 24 | -278>,

| < 46 | 62 | -32 | -46 | 4] - 66>>;

> J, T := JordanForm(M output =["J", 'Q]);

[>T . J. T™™-1) - M

YAndere Operationen mit Matrizen

| > restart:

[ > wi t h(Li near Al gebra):

[> v 1= Vector (3, synbol = x, orientation = colum);
| > w = Vector (3, synbol=y, orientation = colum);
> W 1] ;

>V . W,

> Vv . w assumng real

> CrossProduct (v, w;

> Vect or Norm(v) ;

> VectorNorn(v, 2);

> wi th(plots):

> A= <<3, 1, 2>|<5, 2, 1>5

> map( x -> x"2, A

> B:=map( x -> sin(x/2), A;

matri xpl ot (eval f (B), heights = histogram gap=0. 1, axes=frane,
orientation=[-20,60]);

\Y




