
 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 /
[]  Warning: some commands like subs might change arguments order 0 0 0 1 0 1e-10 10 1 50 0, , ,( , , , , , , , , , M
----------------------------calcul du determinant par interpolation----------------------------

monlagrange:=proc(A)
local n,ii,j,P,L,M;
n:=dim(A)[0];P:=0;
L:=[seq(ii,ii=0..n)];
for ii from 0 to n do
M:=1;
for j in L minus [ii] do M:=M*(x-j)/(ii-j) od;
P:=P+det(ii*identity(n)-A)*M;
od:;
normal(P);
end_proc;

Prog Edit Add nxt1 OK (F9) Save

  (A)-> 
M

 k:=50:;A:=matrix(k,k,(i0,j0)->rand(21)-10):;

// Success
 Done  Done( ), M

time(monlagrange(A));

Evaluation time: 1.9
1.9 1.805954546, M

time(det(A-x*idn(k)));

Evaluation time: 13.3
13.3 12.87467209, M

 k:=50:;A:=matrix(k,k,(i0,j0)->rand(21)-10):;

 Done  Done( ), M
 pari();

 All PARI functions are now defined with the pari_ prefix.
 PARI functions are also defined without prefix except:
 abs acos acosh arg asin asinh atan atanh binomial bitand bitor bitxor ceil charpoly concat conj content cos cosh divisors erfc eval exp factor factorial floor frac gcd hilbert imag isprime kill lcm length matrix max min nextprime norm print real reorder round shift sign simplify sin sinh solve sqrt subst sum tan tanh taylor trace truncate type valuation vector write 
 Note that p-adic numbers must have O argument quoted e.g. 905/7+O('7^3')
 Type ?pari for short help
 Inside xcas, try Help->Manuals->PARI for HTML help

M
 time(p1:=pari_charpoly(A,0));

Evaluation time: 1.13
1.13 1.091618118, M

 time(p2:=pari_charpoly(A,1));

Evaluation time: 1.11
1.11 1.083026514, M

 Pour les matrices a coeff entiers xcas n'utilise pas faddeev ni
 lagrange. Il utilise du Hessenberg et une remontee modulaire

 time(p7:=pcar(A,x));

0.085 0.07851068, M
 p3:=pcar(A,x,lagrange);

Evaluation time: 1.34

x -49 1249+ x -48( ) ( ) 737424+ x -47( ) ( ) 273980200+ x -46( ) ( ) 71947540239+(((((((((((((((((((((((((((((((((
2324582567580751729346995011127089978779879278240492436242(

26728347960492393681764480355569543837939600093310692054824(
317535360750782642775814496567516022481274058547299208076053(

5702743527998303922989830950620181438007822432680655848698984(
113780829449653120681275575749624882131978094153768916297627899(

1672040445475894459556242694997997260774305136657318640921948670(
15225037992097763130062711008095928018182832748318738889685441412(

29043931855973576926048819689588854940813377529955975594979855291(
807562807837523321226388981157344615897460628379965577792350883457(

28664006498710096355657741004430800232010779111023654300818724304864(
-362643872414436120285885999422293878725135594401753017949991372178944(

3051707462783685857261153875862344754001363026426861080454679369987607(
23422864295833223825434082382903975121041443401540677185081155929795898(

-162770761165592218108415138484238060325559333599382360293737490913503630
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Pour obtenir le polynome caract\'eristique sous forme d'un symbole, on passe la
variable x en seconde option:

 p4:=pcar(A,x,fadeev);

Evaluation time: 1.79

x
50

59 x
49

- 1513 x
48

5152 x
47

- 3922409 x
46

- 180220973 x
45

-4155689260 x
44

( ) 64387242445 x
43

-2153171124560(

329067655887457 x
41

-9217480768169295 x
40

( ) -13220201998081770 x
39

( ) 4611156317485845234 x
38

-778323268671511330816 x
37

( ) 24099168732061456392460 x
36

-263921144243747940515725 x
35

( )

22654827702287959109217898 x
34

-562658531497423313713701040 x
33

( ) 26351144545951077501413044847

-420196598220003537740322852447 x
31

( ) -1287089561752373653192924846518 x
30

( ) 474825026655344168642732570531915

-48404696290397246094342769800447468 x
28

( ) 1570589828734818201511059552668196610 x
27

-24863291500015319477357600980403232237 x
26

( ) 580671908977012169165101037429322643417 x
25

-6411889635511300585198202468789225122435 x
24

( ) -146496662365338264892675767754593837983978(

7907096285521582285676377375410964735952999 x
22

112899153666138154507605631967037408871117634

-15314853234103004398522497447503493080171981665 x
20

( ) -246602831939858010442849826470433059667658266788(

7435260244769940066055215451231376309044850612854 x
18

-49312757836651844513575132668926446856519780417913(

+ + + + +

+ + +

+ + +

+ +

+ +

+ +

+ +

+

+

+

+
M

?pcar

 Liste des coefficients du polynôme caractéristique d'une matrice ou polynôme caractéristique d'une matrice de variable le second argument.   
 Mtrx,[Var]
 pcar([[1,2],[3,4]]);pcar([[1,2],[3,4]],x);pcar([[1,2,3],[1,3,6],[2,5,7]]);pcar([[1,2,3],[1,3,6],[2,5,7]],z)
 jordan,egv,egvl,companion,rat_jordan,pmin

M
 p5:=pcar(A,x,pmin);

Evaluation time: 6.37

x
50

24 x
49

1300 x
48

- 29048 x
47

- 3870473 x
46

107058571 x
45

-6377211542 x
44

( ) -254646003583 x
43

( )

632206708762705 x
41

-3421738392626456 x
40

( ) -893216124593923169 x
39

( ) 3552013013098120836 x
38

879035188372509843461 x
37

20756105239918272211034 x
36

-785648037827563797562470 x
35

( )

-41147890436259152518232373 x
34

( ) 531828618696525832247383444 x
33

27143110855885476923456537848

-572535712601813008059051149718 x
31

( ) -36905441075320492173334789605195 x
30

( ) 370385297021476187000779308122727

-9984104899281089669523209371843036 x
28

( ) -1239368699165717304064869881634343512 x
27

( )

28518510800566641191024433060177904854 x
26

590761553300010413302775133839557177228 x
25

-20505415918156679292222410792943846311359 x
24

( ) -162464126778763906050333659861133783780187(

-6045193977071618816590271759926550385085642 x
22

( ) 695680100623226104055125547231587389034033879

724698138884726714581054470619697410899906643 x
20

-572309000478756112053561285424437313440052148260(

22297503561093289931241665387342616472648972228185 x
18

252765558823152941416946961353526574243597341021493

-4728732336856089472350892316525547396952513312281297 x
16

( )

-8216219602684612006462119520341596857218731415305155 x
15

( )

1363136867807629309012390628390079053488891527374654548 x
14

10903099648893453029646195182319209411795141170726963402 x
13

12

+ + + + +

+ + +

+ + +

+ +

+ +

+ +

+ +

+

+

+

+

+

+

+

+ M
 p6:=det(A-x*idn(k));

Evaluation time: 13.9

x
50

24 x
49

1300 x
48

- 29048 x
47

- 3870473 x
46

107058571 x
45

6377211542 x
44

- 254646003583 x
43

- 5695626321609

632206708762705 x
41

3421738392626456 x
40

- 893216124593923169 x
39

- 3552013013098120836 x
38

879035188372509843461

20756105239918272211034 x
36

785648037827563797562470 x
35

- 41147890436259152518232373 x
34

-

531828618696525832247383444 x
33

27143110855885476923456537848 x
32

572535712601813008059051149718-

36905441075320492173334789605195 x
30

- 370385297021476187000779308122727 x
29

9984104899281089669523209371843036-

1239368699165717304064869881634343512 x
27

- 28518510800566641191024433060177904854 x
26

590761553300010413302775133839557177228 x
25

20505415918156679292222410792943846311359 x
24

-

162464126778763906050333659861133783780187 x
23

- 6045193977071618816590271759926550385085642-

695680100623226104055125547231587389034033879 x
21

724698138884726714581054470619697410899906643

572309000478756112053561285424437313440052148260 x
19

- 22297503561093289931241665387342616472648972228185
17

+ + + +

+ +

+

+

+

+ +

+

+ M
 normal([poly2symb(p1-p2,x),poly2symb(p2,x)-p3,p3-p4,p4-p5,p5-p6,p6-p7]);

0 0 0 0 0 0, , , , , M
 k:=30:;A:=matrix(k,k,(i0,j0)->(rand(21)-10)/(rand(4)^2+(1+rand(3))^2)):;

// Success
 Done  Done( ), M

 time(pari_charpoly(A,0));

Evaluation time: 7.75
7.75 7.02554504,
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 time(pari_charpoly(A,1));

Evaluation time: 6.99
6.99 6.631146851, M

c'est en O(n^4), en fait n^4/3, alors que Faddeev est en n^4. Mais il y a plus
de fractions chez lagrange, ce qui peut donner l'avantage a faddeev.

-------------------------Polynome minimal-----------------------------------------------

v:=[seq(ii,ii=1..8)];

1 2 3 4 5 6 7 8, , , , , , , M
poly2symb(v,x);

x 2+ x( ) 3+ x( ) 4+ x( ) 5+ x( ) 6+ x( ) 7+ x( ) 8+ M
revlist(v);

8 7 6 5 4 3 2 1, , , , , , , M
 P:=x^2+1;LP:=[1,0,1];

x
2

1+ 1 0 1, ,( ), M
 subst(P,x=sqrt(2));

3 M
unapply(P,x)(sqrt(2));

3 M
 peval(LP,sqrt(2));

2 2 1+ M
 n:=8:;v:=[seq(ii,ii=1..n)]; A:=matrix(n,n,(i0,j0)-> rand(20)-10);

// Success

 Done 1 2 3 4 5 6 7 8, , , , , , ,

3 0 8 7 -10 0 -7 9, , , , , , ,

1 -3 8 6 -1 -2 4 -8, , , , , , ,

-10 -3 -5 3 4 -3 0 -5, , , , , , ,

7 -2 6 8 6 0 -3 -3, , , , , , ,

-1 6 -9 8 -10 5 -10 -4, , , , , , ,

-1 -5 2 8 3 6 8 -7, , , , , , ,

-9 0 2 -10 1 9 6 6, , , , , , ,

8 -1 3 0 1 8 -9 4, , , , , , ,

( ), ,

M
 B:=v; AA:=v;

1 2 3 4 5 6 7 8, , , , , , , 1 2 3 4 5 6 7 8, , , , , , ,( ), M
 for ii from 1 to n do AA:=A*AA;B:=B,AA; od;

1 2 3 4 5 6 7 8, , , , , , , 28 -10 -57 38 -106 78 106 37, , , , , , , 545 -92 -694 -887 971 951 708, , , , , , ,( , ,
M

 N:=nullspace(transpose([B]))[0];

308918628 -6362942 1858987 -662185 34078 -148 199 9 -1, , , , , , , , M
Attention, les polyn\^omes commencent a la puissance maximale, il faut inverser l'ordre

 

undef M
 P:=poly2symb(revlist(N),x);

x- 9+ x( ) 199+ x( ) -148 x( ) 34078+ x( ) -662185 x( ) 1858987+ x( ) -6362942 x( ) 308918628+ M
 normal(subst(P,x=A));

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,
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 A:=diag(companion(x^4-1,x),companion((x^2-1)^2,x));

0 0 0 1 0 0 0 0, , , , , , ,

1 0 0 0 0 0 0 0, , , , , , ,

0 1 0 0 0 0 0 0, , , , , , ,

0 0 1 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 -1, , , , , , ,

0 0 0 0 1 0 0 0, , , , , , ,

0 0 0 0 0 1 0 2, , , , , , ,

0 0 0 0 0 0 1 0, , , , , , , M
 B:=v; AA:=v

1 2 3 4 5 6 7 8, , , , , , , 1 2 3 4 5 6 7 8, , , , , , ,( ), M
 for i from 1 to n do AA:=A*AA;B:=B,AA; od;

Warning, i is usually sqrt(-1), I'm using a symbolic variable instead but you should check your input

1 2 3 4 5 6 7 8, , , , , , , 4 1 2 3 -8 5 22 7, , , , , , , 3 4 1 2 -7 -8 19 22, , , , , , , 2 3 4 1 -22 -7, , , , , ,( , , ,
M

 nullspace(B);

9
5

4
5

9
5

4
5

-1 0 -1 0, , , , , , ,

4
5

9
5

4
5

9
5

0 -1 0 -1, , , , , , ,
M

N:=nullspace(transpose([B]))[0];

-1 0 1 0 1 0 -1 0 0, , , , , , , , M
 P:=poly2symb(revlist(N),x);

x- x( ) 1+ x x( ) 1+ x x( ) -1 M
 normal(subst(P,x=A));

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , ,

0 0 0 0 0 0 0 0, , , , , , , M
On a calcul\'e les A^k(v) par recurence. AA est un vecteur donc A*AA a un cout de
n^2, et l'on fait n tours, donc c'est en O(n^3)

 Il existe toujours un vecteur v tel que P_(u,v)=pmin(u), les vecteurs a eviter
 sont dans ker(P(u)) ou P divise pmin, donc nom fini despace vectoriels a eviter.  
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