018-903

1. Soit ¢ € M, (z,) associée a c et (z,,) associée & ¢.

Par récurrence, Vn, z, =z, donc ¢ € M.
2. 1y et Iy sont les deux racines de [ = 1% + ¢ donc Iy = 1/2 — /pexp(if/2) et ly = 1/2 + \/pexp(if/2).
3. |PLIk)|? =4p £ 4y/pcosf/2+ 1 = 4(,/p =+ (cos 0/2)/2)? + sin? 0 /2.

On peut choisir § € [—7, 7]

Sip < 1/2(14cosf) = cos?(0/2), alors \/p < | cos /2| = cos /2 et | PL(11)|* < 4(cos0/2)/2)*+sin? /2 = 1.
4. De méme, si p < 1/2(1 + cosf), |P.(Ix)]> > 1 pour k = 1 et 2 donc si (2,) avait une limite (I3), alors
1 = le | | Pel(zn) — Pe(li)

Zn — lk Zn — lk

sante pour n assez grand donc les limites éventuelles ne sont pas possibles : la suite est peut-étre bornée
mais pas convergente.

aurait une limite strictement supérieure & 1 donc (|z, — lg|) serait crois-

5. Par récurrence, Vn, |z,| > w, donc si (u,) n’est pas bornée, alors (z,) non plus.
On étudie la fonction R — R définie par t — t* — |c| et la méthode usuelle donne que , si |¢| > 2, alors la
suite (u,) est monotone croissante minorée par 2 sans limite possible dans R donc lim u,, = +00.
Conclusion : M C B(0,2).
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> restart,;

[ > suite:=proc(c)

| ocal Kk, z;

z:=array(0..40);

z[ 0] : =0;

for k from1l to 40 do

z[ K] :=(z[k-1])"2+c

od;

return eval f ([seq(z[Kk], k=0..40)], 2);

end;
suite := proc(c)
local k, z

z:=array(0..40); 4 0] :=0; for kto40do Z k] :=Z k—1]*2 + cend do; return evalf([ seq(Z k], k=0.. 40)], 2)

end proc

> suite(-2.001);

[0, -2.0,20,20,20, 22, 2.7, 5.4, 27., 740., 550000., 0.31 10", 0.95 10%, 0.90 10™, 0.80 10%, 0.65 10, 0.42 10°%,
0.18 10™, 0.31 10™™, 0.96 10%**, 0.93 10°*%, 0.86 10""**, 0.74 10°%, 0.55 10*"%*° 0.30 10°*"*?, 0.93 10"%¥%%, 0.86 10°"%*°
0.74 10752892‘ 0.55 101505784, 0.30 103011568‘ 0.90 106023135’ 0.80 1012045270, 0.64 1024092540’ 041 1048185080’ 017 1096370160,
0.29 10™9%%319 0,83 10°%8% .68 1077°%12™ 0.47 10™*%%*% Float( ), Float()]

> suite(-2);

[0,2,2,2,2,2,2,2,2,2.,2,2.,2,2,2.,2.,2.,2.,2.,2.,2.,2,2.,2.,2.,2.,2,2.,2.,2.,2,2.,2.,2.,2,2.,2.,2., 2.,
2.,2]

[ > suite(-1.5);

[0, -1.5,0.75,-0.94, -0.62, -1.1, -0.26, -1.4, 0.55, -1.2, -0.077, -1.5, 0.73, -0.96, -0.57, -1.2, -0.12, -1.5, 0.70, -1.0, -0.49,
-1.3,0.079, -1.5, 0.73, -0.97, -0.57, -1.2, -0.12, -1.5, 0.71, -1.0, -0.51, -1.2, 0.041, -1.5, 0.74, -0.95, -0.61, -1.1, -0.22]

> suite(0.25);

[0.,0.25,0.31, 0.35,0.37, 0.39, 0.40, 0.41, 0.42, 0.42, 0.43, 0.44, 0.44, 0.44, 0.45, 0.45, 0.45, 0.45, 0.46, 0.46, 0.46, 0.46,
0.46, 0.46, 0.47, 0.47, 0.47,0.47, 0.47, 0.47, 0.47, 0.47, 0.47, 0.47, 0.47, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48]

r> suite(0.26);

[0.,0.26, 0.33, 0.37, 0.39, 0.42, 0.43, 0.45, 0.46, 0.47, 0.48, 0.49, 0.50, 0.51, 0.52, 0.53, 0.54, 0.56, 0.57, 0.58, 0.60, 0.62,
0.65, 0.68, 0.72, 0.78, 0.87, 1.0, 1.3, 1.9, 4.0, 16., 260., 70000., 0.49 10'°, 0.24 10%, 0.57 10*°, 0.32 10%, 0.10 10,
0.1110°", 0.12 10°%%]

[ > suite(-1.75+0.45*%1);

[0.,-1.8+0451,1.1-111,-1.8-2.01,-2.8+7.81, -54. — 42. 1, 1100. + 4600. |, -0.20 10% + 0.11 10° |,
0.28 10" - 0.42 10" 1, -0.95 10%° - 0.24 10° 1, -0.46 10*° + 0.45 10®° 1, 0.17 10**” — 0.41 10**81, -0.17 10%° - 0.14 107 |,
0.29 10" + 0.47 10°° 1, 0.83 10** + 0.28 10" 1, 0.60 10" + 0.45 10" |, 0.16 10°"®* + 0.55 10°"®* |,
-0.28 10 + 0.18 102, 0.46 10"°%° - 0.97 10°%° |, -0.73 10°**'° - 0.89 10°*™**° |, -0.26 10°%%° + 0.13 10°%%% |,
-0.16 101 — 0.68 10140 |, 0.22 10?'%%8 + 0.22 10%*%%81 | -0.16 10™'"*° + 0.98 10" |, -0.96 10%%% - 0.31 10%%% |,
0.92 10" + 0.59 10'%27*® | 0.84 108 + 0.11 10°*%® |, 0.70 1077%®"® 4+ 0.18 10778 |,
0 46 1015416352 + 0 26 1015416352 | 0 1 4 1030832704 + 0 23 1030832704 | _0 34 1061665407 + 0 66 1061665407 |
_0 32 10123330814 _ 0 45 10123330814 | _0 10 10246661628 + 0 29 10246661628 | _0 7 4 10493323255 _ 0 58 10493323255 |
0.22 1074510 1. 9 86 10%8%846510 | _0.69 10™97%%%920 4 0,37 10" | Float(undefined) — Float(«) I,
Float(co) + Float() I, Float(eo) + Float(e) I, Float(o) + Float(e) I, Float() + Float() 1]

[ > suite(-1+0.15*%1);

[0.,-1.+0.151,-0.022-0.151,-1.0+0.16 1,0.020 - 0.17 1, -1.0 + 0.14 1, 0.038 - 0.14 1, -1.0 + 0.14 1, 0.020 - 0.13 I,
-10+0.141,0.014-0.141,-1.0+0.151,0.020-0.151,-1.0+ 0.14 1, 0.023 - 0.14 1, -1.0 + 0.14 1, 0.020 - 0.14 1,
-1.0+0.141,0.020-0.141,-1.0+0.141,0.020-0.141,-1.0+ 0.141,0.021 - 0.141,-1.0+ 0.14 1, 0.020 - 0.14 1,
-1.0+0.141,0.020-0.141,-1.0+0.141,0.020-0.141,-1.0+ 0.14 1, 0.020 - 0.14 1, -1.0 + 0.14 1, 0.020 - 0.14 1,
-1.0+0.141,0.020-0.141,-1.0+0.141,0.020 - 0.141,-1.0 + 0.14 1,0.020 - 0.14 1,-1.0 + 0.14 1, 0.020 — 0.14 1]



