
 restart;maple_mode(0);cas_setup(0,0,0,1,0,1e-10,10,[1,50,0,25],0,0,0); #radians,pas de cmplx, pas de  Sqrt

Syntax compatibility mode xcas
Parse error line 1 at pas
[]  Warning: some commands like subs might change arguments order 0 0 0 1 0 1e-10 10 1 50 0, , ,( , , , , , , , , , M
-------------------Polynome caracteristique et mineurs diagonaux------------------------------------------------------------------------------

 n:=5; In:=%{seq(j,j=1..n)%}; In minus %{2,4%};

5 1 2 3 4 5, , , , 1 3 5, ,( ), , M
 In:=set[seq(j,j=1..n)]; In minus set[2,4]; 

1 2 3 4 5, , , , 1 3 5, ,( ), M
 extr:=proc(A,II,JJ)
 matrix([seq([seq(A[i0-1,j0-1],j0=JJ)],i0=II)]);
 end_proc;

// Warning: i0,j0, declared as global variable(s)
// End defining extr

  (A,II,JJ)-> 
 { local NULL; 
   matrix(seq([seq(A[i0-1,j0-1],j0=JJ)],i0=II));  
 } M

Attention, diff(f,x,y) derive en x puis y, alors que diff(f,[x,y])
donne la liste des derive en x et en y.

diff(x*y,x,y);diff(x*y,[x,y]);

1 y x,( ), M
 purge(a,x);

 No such variable a  No such variable x( ), M
 n:=5;A:=matrix(n,n,(i0,j0)->a[i0,j0]);

5

a 0 0( ),[ ] a 0 1( ),[ ] a 0 2( ),[ ] a 0 3( ),[ ] a 0 4( ),[ ], , , ,

a 1 0( ),[ ] a 1 1( ),[ ] a 1 2( ),[ ] a 1 3( ),[ ] a 1 4( ),[ ], , , ,

a 2 0( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ] a 2 3( ),[ ] a 2 4( ),[ ], , , ,

a 3 0( ),[ ] a 3 1( ),[ ] a 3 2( ),[ ] a 3 3( ),[ ] a 3 4( ),[ ], , , ,

a 4 0( ),[ ] a 4 1( ),[ ] a 4 2( ),[ ] a 4 3( ),[ ] a 4 4( ),[ ], , , ,

( ),

M
 d:=diag(seq(x[i0],i0=1..n));

x 1[ ] 0 0 0 0, , , ,

0 x 2[ ] 0 0 0, , , ,

0 0 x 3[ ] 0 0, , , ,

0 0 0 x 4[ ] 0, , , ,

0 0 0 0 x 5[ ], , , , M
 II:=In minus %{1,3%};// on essaye (i,j)=(1,3)

Syntax compatibility mode xcas
Parse error line 1 at /

2 4 5, , undef i j( ), 1 3( ), , NULL=( ), M
 extr(A,II,II);

a 1 1( ),[ ] a 1 3( ),[ ] a 1 4( ),[ ], ,

a 3 1( ),[ ] a 3 3( ),[ ] a 3 4( ),[ ], ,

a 4 1( ),[ ] a 4 3( ),[ ] a 4 4( ),[ ], , M
 dij:=diff(det(A-d),x[1],x[3]);

a 1 1( ),[ ] a 3 3( ),[ ] a 4 4( ),[ ]( ) ( ) ( ) a 1 1( ),[ ] a 3 3( ),[ ] x 5[ ]( ) ( ) ( )- a 1 1( ),[ ] a 3 4( ),[ ] a 4 3( ),[ ]( ) ( ) ( )- a(-
a 1 1( ),[ ] x 4[ ] x 5[ ]( ) ( ) ( ) a 1 3( ),[ ] a 3 1( ),[ ] a 4 4( ),[ ]( ) ( ) ( )- a 1 3( ),[ ] a 3 1( ),[ ] x 5[ ]( ) ( ) ( ) a 1 3( ),[ ]( )
a 1 4( ),[ ] a 3 1( ),[ ] a 4 3( ),[ ]( ) ( ) ( ) a 1 4( ),[ ] a 3 3( ),[ ] a 4 1( ),[ ]( ) ( ) ( )- a 1 4( ),[ ] a 4 1( ),[ ] x 4[ ]( ) ( ) ( ) a(-
a 3 3( ),[ ] x 2[ ] x 5[ ]( ) ( ) ( ) a 3 4( ),[ ] a 4 3( ),[ ] x 2[ ]( ) ( ) ( ) a 4 4( ),[ ] x 2[ ] x 4[ ]( ) ( ) ( ) x 2[ ] x 4[ ] x 5[ ]( ) ( ) ( )-

+ +
+

+ +
M

 Pour remplacer rapidement les x[1]..x[5] par des zeros, on affecte au
 vecteur x le vecteur nul. Attention en mode xcas les indices
 commence a 0, donc on annulle x[0]..x[5] en faisant x:=[0$6];

 normal(det( extr(A,II,II)) - subst(dij,x=[0,0,0,0,0,0]));
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 II:=In minus %{2,3%};// on essaye (i,j)=(2,3)

Syntax compatibility mode xcas
Parse error line 1 at /

1 4 5, , undef i j( ), 2 3( ), , NULL=( ), M
 extr(A,II,II);

a 0 0( ),[ ] a 0 3( ),[ ] a 0 4( ),[ ], ,

a 3 0( ),[ ] a 3 3( ),[ ] a 3 4( ),[ ], ,

a 4 0( ),[ ] a 4 3( ),[ ] a 4 4( ),[ ], , M
 dij:=diff(det(A-d),x[2],x[3]);

a 0 0( ),[ ] a 3 3( ),[ ] a 4 4( ),[ ]( ) ( ) ( ) a 0 0( ),[ ] a 3 3( ),[ ] x 5[ ]( ) ( ) ( )- a 0 0( ),[ ] a 3 4( ),[ ] a 4 3( ),[ ]( ) ( ) ( )- a(-
a 0 0( ),[ ] x 4[ ] x 5[ ]( ) ( ) ( ) a 0 3( ),[ ] a 3 0( ),[ ] a 4 4( ),[ ]( ) ( ) ( )- a 0 3( ),[ ] a 3 0( ),[ ] x 5[ ]( ) ( ) ( ) a 0 3( ),[ ]( )
a 0 4( ),[ ] a 3 0( ),[ ] a 4 3( ),[ ]( ) ( ) ( ) a 0 4( ),[ ] a 3 3( ),[ ] a 4 0( ),[ ]( ) ( ) ( )- a 0 4( ),[ ] a 4 0( ),[ ] x 4[ ]( ) ( ) ( ) a(-
a 3 3( ),[ ] x 1[ ] x 5[ ]( ) ( ) ( ) a 3 4( ),[ ] a 4 3( ),[ ] x 1[ ]( ) ( ) ( ) a 4 4( ),[ ] x 1[ ] x 4[ ]( ) ( ) ( ) x 1[ ] x 4[ ] x 5[ ]( ) ( ) ( )-

+ +
+

+ +
M

 normal(det( extr(A,II,II)) - subst(dij,x=[0,0,0,0,0,0]));

0 M
 II:=In minus %{4,5%};// on essaye (i,j)=(4,5)

Syntax compatibility mode xcas
Parse error line 1 at /

1 2 3, , undef i j( ), 4 5( ), , NULL=( ), M
 extr(A,II,II);

a 0 0( ),[ ] a 0 1( ),[ ] a 0 2( ),[ ], ,

a 1 0( ),[ ] a 1 1( ),[ ] a 1 2( ),[ ], ,

a 2 0( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ], , M
 dij:=diff(det(A-d),x[4],x[5]);

a 0 0( ),[ ] a 1 1( ),[ ] a 2 2( ),[ ]( ) ( ) ( ) a 0 0( ),[ ] a 1 1( ),[ ] x 3[ ]( ) ( ) ( )- a 0 0( ),[ ] a 1 2( ),[ ] a 2 1( ),[ ]( ) ( ) ( )- a(-
a 0 0( ),[ ] x 2[ ] x 3[ ]( ) ( ) ( ) a 0 1( ),[ ] a 1 0( ),[ ] a 2 2( ),[ ]( ) ( ) ( )- a 0 1( ),[ ] a 1 0( ),[ ] x 3[ ]( ) ( ) ( ) a 0 1( ),[ ]( )
a 0 2( ),[ ] a 1 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( ) a 0 2( ),[ ] a 1 1( ),[ ] a 2 0( ),[ ]( ) ( ) ( )- a 0 2( ),[ ] a 2 0( ),[ ] x 2[ ]( ) ( ) ( ) a(-
a 1 1( ),[ ] x 1[ ] x 3[ ]( ) ( ) ( ) a 1 2( ),[ ] a 2 1( ),[ ] x 1[ ]( ) ( ) ( ) a 2 2( ),[ ] x 1[ ] x 2[ ]( ) ( ) ( ) x 1[ ] x 2[ ] x 3[ ]( ) ( ) ( )-

+ +
+

+ +
M

 normal(det( extr(A,II,II)) - subst(dij,x=[0,0,0,0,0,0]));

0 M
 B:=A-x*identity(n);

a 0 0( ),[ ] x- a 0 1( ),[ ] a 0 2( ),[ ] a 0 3( ),[ ] a 0 4( ),[ ], , , ,

a 1 0( ),[ ] a 1 1( ),[ ] x- a 1 2( ),[ ] a 1 3( ),[ ] a 1 4( ),[ ], , , ,

a 2 0( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ] x- a 2 3( ),[ ] a 2 4( ),[ ], , , ,

a 3 0( ),[ ] a 3 1( ),[ ] a 3 2( ),[ ] a 3 3( ),[ ] x- a 3 4( ),[ ], , , ,

a 4 0( ),[ ] a 4 1( ),[ ] a 4 2( ),[ ] a 4 3( ),[ ] a 4 4( ),[ ] x-, , , , M
 d:=seq(normal(subst(diff(det(B),x,i0),x=0)/i0!),i0=n..1);

Evaluation time: 0.44

-1 a 0 0( ),[ ] a 1 1( ),[ ] a 2 2( ),[ ] a 3 3( ),[ ] a 4 4( ),[ ]+ + + +

a 0 0( ),[ ] a 1 1( ),[ ]( ) ( )- a 0 0( ),[ ] a 2 2( ,[( ) (-
a 0 0( ),[ ] a 3 3( ),[ ]( ) ( )- a 0 0( ),[ ] a 4 4( ,[( ) (-

a 0 1( ),[ ] a 1 0( ),[ ]( ) ( ) a 0 2( ),[ ] a 2 0( ,[( ) (
a 0 3( ),[ ] a 3 0( ),[ ]( ) ( ) a 0 4( ),[ ] a 4 0( ,[( ) (
a 1 1( ),[ ] a 2 2( ),[ ]( ) ( )- a 1 1( ),[ ] a 3 3( ,[( ) (-
a 1 1( ),[ ] a 4 4( ),[ ]( ) ( )- a 1 2( ),[ ] a 2 1( ,[( ) (

a 1 3( ),[ ] a 3 1( ),[ ]( ) ( ) a 1 4( ),[ ] a 4 1( ,[( ) (
a 2 2( ),[ ] a 3 3( ),[ ]( ) ( )- a 2 2( ),[ ] a 4 4( ,[( ) (-

a 2 3( ),[ ] a 3 2( ),[ ]( ) ( ) a 2 4( ),[ ] a 4 2( ,[( ) (
a 3 3( ),[ ] a 4 4( ),[ ]( ) ( )- a 3 4( ),[ ] a 4 3( ,[( ) (

+
+

+
+

+
+( , ,

M
 P:=charpoly(A);

Done
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 monpolyfaddeev:=proc(A)
 local a,n,B,P;
 n:=dim(A)[0];a:=1;B:=identity(n);P:=[a];
 for i0 from n-1 to 0 by -1 do 
 B:=normal(B*A);
 a:=trace(B)/(i0-n);
 P:=[op(P),a];B:=B+a*identity(n) od; 
 P;
 end proc:;

Prog Edit Add nxt1 OK (F9) Save

 Done M
 n:=30;A:=matrix(n,n,(i0,j0)->rand(21)-10):;

// Success
30  Done( ), M

 normal(poly2symb(monpolyfaddeev(A),x));

Evaluation time: 0.45

x
30

41 x
29

604 x
28

11674 x
27

294068 x
26

- 7577545 x
25

85497973 x
24

1137279443 x
23

- 87587749624

93182091975199 x
20

16411254578329631 x
19

- 449644781388068038 x
18

- 701878459589301436 x
17

94122446319753293082-

8466926813192360011017 x
15

124722045111447542514093 x
14

- 1801069956929244656719062 x
13

11413535017814932744658971-

228215282525124880572568293 x
11

- 1749003759568606729636899402 x
10

- 1063605760846142542108835380674-

47961765545162645905400746930129 x
8

698449364181603549840052819069305 x
7

- 5768409507113765630563087996263523

44427377790040168662437315468193487 x
5

- 674264771373644569827005641217964503 x
4

-

15708526166035969305722608383534911556 x
3

54338537177277337286763147385909896472 x
2

-
165305275552864794138702408888115971391 x- 878007343079412806828327830415166755075

+ + + + + +

+

+

+

+

+
M

  charpoly(A)-monpolyfaddeev(A);

Evaluation time: 0.45
0 M

time(monpolyfaddeev(A));

Evaluation time: 0.43
0.43 0.408301343, M

time(charpoly(A));

0.018 0.0172106616, M
 coeff(3*x^4+2*x^3+y^3,x,3);

2 M
 A:=matrix(3,4,2);matrix(op(dim(A)));

2 2 2 2, , ,

2 2 2 2, , ,

2 2 2 2, , ,

0 0 0 0, , ,

0 0 0 0, , ,

0 0 0 0, , ,

( ),

M

 cf:=proc(P,k)
 local i0,j0;
 matrix(op(dim(P)),(i0,j0)->coeff(P[i0,j0],x,k));
 end_proc;

Prog Edit Add nxt1 OK (F9) Save

// End defining cf
  (P,k)-> 
 { local i0,j0; 
   matrix(op(dim(P)), (i0,j0)->coeff(P[i0,j0],x,k));  
 } M

 P:=matrix(3,3,(i0,j0)->add(rand(7)*x^l,l=0..4));

// Warning: x,l, declared as global variable(s)

1 4 x x
3

6 x
4

+ + + 1 x 4 x
2

3 x
3

6 x
4

+ + + + 3 5 x 5 x
2

2 x
3

2 x
4

+ + + +, ,

6 3 x x
2

x
3

4 x
4

+ + + + 1 2 x
2

3 x
3

4 x
4

+ + + 2 5 x 5 x
2

5 x
3

x
4

+ + + +, ,

4 x 4 x
2

x
3

4 x
4

+ + + + 5 6 x 6 x
2

5 x
3

+ + + 2 x 3 x
2

2 x
3

3 x
4

+ + + +, ,
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A:=matrix(3,3,(i0,j0)->a[i0,j0]);

// Warning: a, declared as global variable(s)
a 0 0( ),[ ] a 0 1( ),[ ] a 0 2( ),[ ], ,

a 1 0( ),[ ] a 1 1( ),[ ] a 1 2( ),[ ], ,

a 2 0( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ], , M
cf(P,4);

6 6 2, ,

4 4 1, ,

4 0 3, , M
R:=P;k:=4;Q:=0;

1 4 x x
3

6 x
4

+ + + 1 x 4 x
2

3 x
3

6 x
4

+ + + + 3 5 x 5 x
2

2 x
3

2 x
4

+ + + +, ,

6 3 x x
2

x
3

4 x
4

+ + + + 1 2 x
2

3 x
3

4 x
4

+ + + 2 5 x 5 x
2

5 x
3

x
4

+ + + +, ,

4 x 4 x
2

x
3

4 x
4

+ + + + 5 6 x 6 x
2

5 x
3

+ + + 2 x 3 x
2

2 x
3

3 x
4

+ + + +, ,

4 0( ), ,

M
R:=normal(R-cf(R,k)*x^(k-1)*(x*identity(3)-A));Q:=cf(R,k)*x^(k-1)+Q:;k:=k-1;

6 x
3

a 0 0( ),[ ]( )

6 x
3

a 1 0( ),[ ]( )

2 x
3

a 2 0( ),[ ]( ) x
3

4 x 1

+

+

+ + +

6 x
3

a 0 1( ),[ ]( )

6 x
3

a 1 1( ),[ ]( )

2 x
3

a 2 1( ),[ ]( ) 3 x
3

4 x
2

x 1

+

+

+ + + +

6 x

6 x

2 x, ,

4 x
3

a 0 0( ),[ ]( )

4 x
3

a 1 0( ),[ ]( ) x
3

a 2 0( ),[ ]( ) x
3

x
2

3 x 6

+

+ + + + +

4 x
3

a 0 1( ),[ ]( )

4 x
3

a 1 1( ),[ ]( ) x
3

a 2 1( ),[ ]( ) 3 x
3

2 x
2

1

+

+ + + +

4 x

4 x

5 x, ,

4 x
3

a 0 0( ),[ ]( )

3 x
3

a 2 0( ),[ ]( ) x
3

4 x
2

x 4

+

+ + + +

4 x
3

a 0 1( ),[ ]( )

3 x
3

a 2 1( ),[ ]( ) 5 x
3

6 x
2

6 x 5

+

+ + + +

4 x

3 x, ,

(

M
R:=normal(R-cf(R,k)*x^(k-1)*(x*identity(3)-A));Q:=cf(R,k)*x^(k-1)+Q:;k:=k-1;

6 x
2

a 0 0( ),[ ]
2

( )

6 x
2

a 0 0( ),[ ] a 1 0( ),[ ]( ) ( )

2 x
2

a 0 0( ),[ ] a 2 0( ),[ ]( ) ( )

x
2

a 0 0( ),[ ]( ) 6 x
2

a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )

6 x
2

a 0 2( ),[ ] a 2 0( ),[ ]( ) ( )

6 x
2

a 1 0( ),[ ] a 1 1( ),[ ]( ) ( )

2 x
2

a 1 0( ),[ ] a 2 1( ),[ ]( ) ( )

3 x
2

a 1 0( ),[ ]( )

6 x
2

a 1 2( ),[ ] a 2 0( ),[ ]( ) ( )

2 x
2

a 2 0( ),[ ] a 2 2( ),[ ]( ) ( )

2 x
2

a 2 0( ),[ ]( ) 4 x 1

+

+

+

+ +

+

+

+

+

+

+

+ +

6 x
2

a 0 0( ),[ ] a 0 1( ),[ ]( ) ( )

6 x
2

a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )

6 x
2

a 0 1( ),[ ] a 1 1( ),[ ]( ) ( )

2 x
2

a 0 1( ),[ ] a 2 0( ),[ ]( ) ( )

x
2

a 0 1( ),[ ]( ) 6 x
2

a 0 2( ),[ ] a 2 1( ),[ ]( ) ( )

6 x
2

a 1 1( ),[ ]
2

( )

2 x
2

a 1 1( ),[ ] a 2 1( ),[ ]( ) ( )

3 x
2

a 1 1( ),[ ]( )

6 x
2

a 1 2( ),[ ] a 2 1( ),[ ]( ) ( )

2 x
2

a 2 1( ),[ ] a 2 2( ),[ ]( ) ( )

2 x
2

a 2 1( ),[ ]( ) 4 x
2

x 1

+

+

+

+

+ +

+

+

+

+

+

+ + +

6 x
2

(

6 x
2

(

6 x
2

(

2 x
2

(

6 x
2

(

x
2

a ([(

2 x
2

(

6 x
2

(

3 x
2

(

2 x
2

(

2 x
2

(, ,

4 x
2

a 0 0( ),[ ]
2

( )

4 x
2

a 0 0( ),[ ] a 1 0( ),[ ]( ) ( )

x
2

a 0 0( ),[ ] a 2 0( ),[ ]( ) ( )

x
2

a 0 0( ),[ ]( ) 4 x
2

a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )

4 x
2

a 0 2( ),[ ] a 2 0( ),[ ]( ) ( )

4 x
2

a 1 0( ),[ ] a 1 1( ),[ ]( ) ( )

x
2

a 1 0( ),[ ] a 2 1( ),[ ]( ) ( )

3 x
2

a 1 0( ),[ ]( )

4 x
2

a 1 2( ),[ ] a 2 0( ),[ ]( ) ( )

x
2

a 2 0( ),[ ] a 2 2( ),[ ]( ) ( )

5 x
2

a 2 0( ),[ ]( ) x
2

3 x 6

+

+

+

+ +

+

+

+

+

+

+

+ + +

4 x
2

a 0 0( ),[ ] a 0 1( ),[ ]( ) ( )

4 x
2

a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )

4 x
2

a 0 1( ),[ ] a 1 1( ),[ ]( ) ( )

x
2

a 0 1( ),[ ] a 2 0( ),[ ]( ) ( )

x
2

a 0 1( ),[ ]( ) 4 x
2

a 0 2( ),[ ] a 2 1( ),[ ]( ) ( )

4 x
2

a 1 1( ),[ ]
2

( )

x
2

a 1 1( ),[ ] a 2 1( ),[ ]( ) ( )

3 x
2

a 1 1( ),[ ]( )

4 x
2

a 1 2( ),[ ] a 2 1( ),[ ]( ) ( )

x
2

a 2 1( ),[ ] a 2 2( ),[ ]( ) ( )

5 x
2

a 2 1( ),[ ]( ) 2 x
2

1

+

+

+

+

+ +

+

+

+

+

+

+ +

4 x
2

(

4 x
2

(

4 x
2

(

x
2

a ([(

4 x
2

(

x
2

a ([(

x
2

a ([(

4 x
2

(

3 x
2

(

5 x
2

(, ,

4 x
2

a 0 0( ),[ ]
2

( )

3 x
2

a 0 0( ),[ ] a 2 0( ),[ ]( ) ( )

+

+

4 x
2

a 0 0( ),[ ] a 0 1( ),[ ]( ) ( )

4 x
2

a 0 1( ),[ ] a 1 1( ),[ ]( ) ( )

+

+

4 x
2

(

4 x
2

(

(
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R:=normal(R-cf(R,k)*x^(k-1)*(x*identity(3)-A));Q:=cf(R,k)*x^(k-1)+Q:;k:=k-1;
x a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )
6 x a 0 1( ),[ ] a 1 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
6 x a 0 2( ),[ ] a 1 0( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
6 x a 0 2( ),[ ] a 1 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )

2 x a 0 2( ),[ ] a 2 0( ),[ ]
2

( )( )
6 x a 0 2( ),[ ] a 2 0( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
x a 0 2( ),[ ] a 2 0( ),[ ]( ) ( )

6 x a 1 0( ),[ ] a 1 1( ),[ ]
2

( )( )
2 x a 1 0( ),[ ] a 1 1( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
3 x a 1 0( ),[ ] a 1 1( ),[ ]( ) ( )
6 x a 1 0( ),[ ] a 1 2( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
2 x a 1 0( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
2 x a 1 0( ),[ ] a 2 1( ),[ ]( ) ( )
4 x a 1 0( ),[ ]( )
6 x a 1 1( ),[ ] a 1 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
2 x a 1 2( ),[ ] a 2 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
6 x a 1 2( ),[ ] a 2 0( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
3 x a 1 2( ),[ ] a 2 0( ),[ ]( ) ( )

2 x a 2 0( ),[ ] a 2 2( ),[ ]
2

( )( )
2 x a 2 0( ),[ ] a 2 2( ),[ ]( ) ( )
5 x a 2 0( ),[ ]( ) 4 x 1

+
+

+
+
+

+
+

+

+
+

+
+
+

+
+

+
+
+

+

+
+

+ +

2 x a 0 1( ),[ ] a 2 0( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
2 x a 0 1( ),[ ] a 2 0( ),[ ]( ) ( )
6 x a 0 2( ),[ ] a 1 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
6 x a 0 2( ),[ ] a 1 1( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
2 x a 0 2( ),[ ] a 2 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
6 x a 0 2( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
x a 0 2( ),[ ] a 2 1( ),[ ]( ) ( )

6 x a 1 1( ),[ ]
3

( )

2 x a 1 1( ),[ ]
2

( ) a 2 1( ),[ ]( )

3 x a 1 1( ),[ ]
2

( )
12 x a 1 1( ),[ ] a 1 2( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
2 x a 1 1( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
2 x a 1 1( ),[ ] a 2 1( ),[ ]( ) ( )
4 x a 1 1( ),[ ]( )

2 x a 1 2( ),[ ] a 2 1( ),[ ]
2

( )( )
6 x a 1 2( ),[ ] a 2 1( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
3 x a 1 2( ),[ ] a 2 1( ),[ ]( ) ( )

2 x a 2 1( ),[ ] a 2 2( ),[ ]
2

( )( )
2 x a 2 1( ),[ ] a 2 2( ),[ ]( ) ( )
5 x a 2 1( ),[ ]( ) x 1

+
+

+
+
+
+

+

+

+

+
+

+
+

+

+
+

+

+
+

+ +,

4 x a 0 0( ),[ ]
3

( )

4 x a 0 0( ),[ ]
2

( ) a 1 0( ),[ ]( )

x a 0 0( ),[ ]
2

( ) a 2 0( ),[ ]( )

x a 0 0( ),[ ]
2

( ) 8 x a 0 0( ),[ ] a 0 1( ),[ ] a 1 0( ),[ ]( ) ( ) ( )
8 x a 0 0( ),[ ] a 0 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
4 x a 0 0( ),[ ] a 1 0( ),[ ] a 1 1( ),[ ]( ) ( ) ( )
x a 0 0( ),[ ] a 1 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
3 x a 0 0( ),[ ] a 1 0( ),[ ]( ) ( )
4 x a 0 0( ),[ ] a 1 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
x a 0 0( ),[ ] a 2 0( ),[ ] a 2 2( ),[ ]( ) ( ) ( )
5 x a 0 0( ),[ ] a 2 0( ),[ ]( ) ( )

x a 0 0( ),[ ]( ) 4 x a 0 1( ),[ ] a 1 0( ),[ ]
2

( )( )
4 x a 0 1( ),[ ] a 1 0( ),[ ] a 1 1( ),[ ]( ) ( ) ( )
x a 0 1( ),[ ] a 1 0( ),[ ] a 2 0( ),[ ]( ) ( ) ( )

+

+

+

+ +
+
+

+
+

+
+

+

+ +
+

+

4 x a 0 0( ),[ ]
2

( ) a 0 1( ),[ ]( )
4 x a 0 0( ),[ ] a 0 1( ),[ ] a 1 0( ),[ ]( ) ( ) ( )
4 x a 0 0( ),[ ] a 0 1( ),[ ] a 1 1( ),[ ]( ) ( ) ( )
x a 0 0( ),[ ] a 0 1( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
x a 0 0( ),[ ] a 0 1( ),[ ]( ) ( )
4 x a 0 0( ),[ ] a 0 2( ),[ ] a 2 1( ),[ ]( ) ( ) ( )

4 x a 0 1( ),[ ]
2

( ) a 1 0( ),[ ]( )
4 x a 0 1( ),[ ] a 0 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
8 x a 0 1( ),[ ] a 1 0( ),[ ] a 1 1( ),[ ]( ) ( ) ( )
x a 0 1( ),[ ] a 1 0( ),[ ] a 2 1( ),[ ]( ) ( ) ( )
3 x a 0 1( ),[ ] a 1 0( ),[ ]( ) ( )

4 x a 0 1( ),[ ] a 1 1( ),[ ]
2

( )( )
x a 0 1( ),[ ] a 1 1( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
x a 0 1( ),[ ] a 1 1( ),[ ]( ) ( )
4 x a 0 1( ),[ ] a 1 2( ),[ ] a 2 0( ),[ ]( ) ( ) ( )
4 x a 0 1( ),[ ] a 1 2( ),[ ] a 2 1( ),[ ]( ) ( ) ( )

+
+
+

+
+

+

+
+
+

+
+

+
+

+
+
+

( M
R:=normal(R-cf(R,k)*x^(k-1)*(x*identity(3)-A));Q:=cf(R,k)*x^(k-1)+Q:;k:=k-1;

Evaluation time: 0.7

Done

R2:=add(cf(P,i0)*A^i0,i0=0..4);

Done

normal(R2-R);

0 0 0, ,

0 0 0, ,

0 0 0, , M
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