Solution du TP Maple n°1

1. Polynomes

| > restart:
> RA:=X"7-11*%X"3+5; B:=X"3+7*X+1;

A=X—11X+5
B=X"+7X+1

| > # premiére méthode :

| > P:=add(a[i]*X"i,1i=0..9):

| > eqs:=coeffs(rem(P+1,A,X),X),coeffs(rem(P+2,B,X),X):
| > vars:=coeffs(P,X):

E> sols:=solve({egs},{vars}):

>

Psol:=subs(sols,P);
5080081 44705 360295 , 5555286 3 98351
Psol = - - 2 D200490 p3 _ZO700 A
s 2554951 | 2554951 2554951 ' 2554951 2554951
792649 5 505026 - 8941 72059
2554951 2554951 2554951 2554951
E> # seconde méthode :
> gcdex(A,B,X,'U','V');
1
> Psolbis:=expand (-A*U-1);
, 5080081 44705 360295 5, 5555286 3 98351
2 = X— X2 2222290 3 7090
SOlbiS = - Ses1951 T 2554951 2554951 © T 2554951 2554951
792649 s 505026 7, 8941 72059
2554951 2554951 2554951 2554951
E> # vérification :
> Psol-Psolbis;
0

2. Polynomes (bis)
| > restart:
> P:=X"5-3*X"3+2*X"2-1;
P=X —3X +2Xx —1

| > rac:=solve(P):

> allvalues(rac[l]);
RootOf ( 2° =3 242 Z*— 1, index=1)

| > # Les racines ne se calculent pas.

| > Pl:=product (product (X-r-s,s=RootOf (P,X)),r=RootOf(P,X)):

| > P2:=product (X-2*r,r=RootOf (P,X)):

> P3:=normal(P1/P2):

> Q:=psqrt(P3);
O=5+X—2X+6Xr 31 X" -1 +27x°+2x —ox*+x'"



| > # Expression générale de Q :
[> P:=X"5+a*X"4+b*X"3+c*X"2+d*X+e;

P=X"+aX '+ s X’ +cX +dX+e

| > Pl:=product (product (X-r-s,s=RootOf (P,X)),r=RootOf (P,X)):

| > P2:=product (X-2*r,r=RootOf (P,X)):

| > P3:=normal (P1/P2):

> Q:=collect(psqrt(P3),X);

0=X"4+44 X + (65 +3b) X+ (9ba+c+4a) X + (36> +9ba* +4ca
—3a’+a4)X6+ (—5a’a+6bza+2bc+5azc—11e+3ba3)X5+ (—cz
138 —2dd+ 28 c+6bac—2bd—2ea+ ) X+ (-4dc+ b a
—deb—16d e+ b e+ A4bdt ) X+ (bd*d—4d*— b 20 ac—3adc
—9bae—4f€+a%%+#d+7edjﬂ+(#ad+bga—4fw+4d€

—4bfe+4aea—fe—5“X+badc+bea—#ae+2dae—dg—éz

2 2
—a d

3. Formule d'approximation de la dérivée

| > restart:

> exprl:=(f(x0+k*h)-£f(x0-k*h))/h;

S(XO+ kh) = f(x0— kh)
4

exprl =

| > n:=5:
> expr2:=add(a[k] *exprl,k=1..n);

a, ([ (x0+ 7h) —f(x0— 1)) N a, (f(xX0+2h)—f(x0—21))

expr2 .=

/ /
ay (f(x0+3h) —f(a0—3h))  a (f(x0+4%) —[f(x0—4h))
+ +
/ /
ag (/(x0+5h) —f(x0—5h))
* 4

| > t:=taylor(expr2-D(f) (x0),h=0,2*n):
| > t2:=convert(t,polynom):
| > eqgs:=seq(coeff(t2,h,i),i=0..2*n-1):
| > s:=solve({eqgs},{seq(a[i],i=1l..n)}):
| > approx:=subs(s,expr2);
5 f(x0+ 7)) —f(x0— /) 5 f(xO0+2h)—f(x0—2h)

approx .= 6 7 21 7
LS SO0H3E) S (0=3h) 5 [(a0+4h) =/ (20— 44)
84 / 504 /
L L S0+5h) —f(x0=54)
1260 /

E> # application numérique :
> f:=sin; x0:=1;




J=sin
x0:=1
> for h in [1,0.1,0.01,0.001] do evalf(D(f) (x0)-approx,50)
end do;
0.00013686498758241081179279376716088591163607573045932
1.942282438724266777033073011490461933 10714
1.94907379898471341941695320 107

1.9491418303642793 107>*

4. Développement asymptotique

| > restart:
> eq:=tan(x)=x;
eq =tan(x)=x

> # un peu de gymnastique :
> eql:=subs(x=n*Pi+u,eq); # avec u entre 0 et Pi/2

eql =tan(nn+u)=nn+u

| > eq2:=map(arctan,eql):

| > eq3:=subs(tan(n*Pi+u)=tan(u),eq2):

> eq4:=simplify(eq3,symbolic);
eq4:=u=arctan(n T+ u)

> limit(subs(eq4,u),n=infinity);
1
— T
2

| > # passons au développement asymptotique :

> xn:=n*Pi+Pi/2+a/n+b/n"2+c/n"3+d/n"4+e/n"5;

gt Lgr 2 b e 4 e
xXn =N 3 2 ”2 ”3 ”4 ”5

| > sl:=series(tan(xn-n*Pi)-xn,n=infinity,4):
| > s2:=convert(sl,polynom):
> s3:=map(simplify,s2);

(1+ma)n b 1 1 24 —3ca+30°

) =-———— R — PR —

a a2 2 3 03 7

1 2064 —3dd°+6bca—735°

3 04 /’12

1 45¢a” —90bda® —45F > +135¢cab>—4506—30cd” + 4°
_|_ -

| > eqgs:=coeffs(s3,n):

| > vars:=a,b,c,d,e:

| > sols:=solve({eqs},{vars}):
> subs(sols,xn);

1 1 1 8431 1 841 1 2407 + 157 + 208
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