Exercice 217

Enoncé

Chercher un polynéme de degré 11: P tel que P(X + 1) — P(X) = X' en déduire Z k10
k=0

Commentaires
11

On cherche P sous la forme Z aX*, polynéme dont le terme constant est nul car si P convient il en est de méme

k=1
des polynomes P + ¢

On identifie les coefficients de P(X + 1) — P(X) de degré k = 0..10 avec ceux de X', ce qui fait 11 équations &
11 inconnues.

Y k0= "P(k+1)— P(k)=P(n+1) - P(0) = P(n+1)
k=0 k=0

Commandes MAPLE

Voir page suivante
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>
Exercice 217

> restart:

> P:=x->sum(a[k]*xAk,k=1..11);
11
P=x= 2 agx
k=1

> Q:=sort(expand(P(x+1)-P(x)));
O=11x"a, +10x%ay+55x7 ay, +9x% ag +45x% a)y +165x% ) +36 x7 g +120x7 @)y +330 27 2y, +8 17 @y +84x% g +210x% )y +462 2% 2y +7 2% 2, +28 1% gy
+126 %7 ag+252x7 ap+462x° ay +6x  ag+21 27 ap +56 17 @y +126 x* g +210 x* 0 +330 2 a2y +S5x e+ 15 x g +35 2t a, + 700t g +84x% 2y + 12027

+165x° au+4x3 aq +10 X3 as +20 57 ag+33 x3a7 +56x° ag+36 x2a9 +45x° ay, +35 x? ayp +3 x2a3+6 x2a4 +10x° ag+15 x2a6 +21 x2a7+28 x208 +9xay
+10xap+1llxa) +2xay+3xaz+dxay+ixas+oxag+Txa; +8xagtagta),+tay) tay+ta;taytastagta;+ayta)

> eq:=k->coeff(Q,x,k);
eq =k —coefl0, x k)

> S:=seq(eq(k)=0,k=0..9),eq(10)=1;

S=ag+ay+ta), taytaztagtastagta;tag+a;=0,9q, +10aq+1la +2ay+3a;+day+5as+bag+Ta; +8a,=0,
Jagt+diap+i5atiagtbag+t10as+15a,+21 a; +28a,=0,84a,+120a)y +165a)) +day +10a;+20 @ +35 a; + 56 ay =0,
126 @y +210 @)y +330 q) +5as+15ag+35a; + T ag=0,126 g + 252 a), +462a)) +bag+2l a; + 562y =0,84 ay +210 a)y +462 a)) +Ta; +22 a3 =10,
3ag+120@), +330a)) +8ay=0,%9a,+45a)y +165a); =0,10a)5+55a), =0, 11 a); =1

> res:=solve({S},{seq(a[k],k=1..11)});
5 -1 1 5 -1
res :={ aG=U,ag=g,am= Tau=?as=0,a7=-l,a5=l,a2=0,al=§,a3=Ta4=0}

> assign(res);

> factor(P(x));

61_6x(x.1)(2x.1)(x2-x.1)(3x6.9x5+2x‘+11x3+3x2.10x.5)



