Nobor g2 ;Lﬁr’rb> cs  una  watriz f/W@LVTCG.
L2 lomn (o sindrizcion do B)

21 \6 frere 51M§1Lk/‘ & 5%471/15"‘75 ,Z%LBT#B) =5

s _ 7 15D za A= Utb
Z = J == 7

Z=- T Az (A < sughric,)
£l —Q{m{o do  este sistems Q/MQCV/ es
B LTA Cavo e ztena —s
S{>£ (%) - e, & Ham/ Ham'cmo/ en{\ﬂmces
+TA
e & &5 Un
5/WLW[@C§*5WLOF\CLSW1Q //

fq‘emetol Tndweo  brzade

%

k=t Hixw = 2 o5 O
Lb = s5in (X) &
E&:{oﬂcz‘o Q«,ge
¢ 4y

2 =

| Geberes g | MR&
DL wer o
\_// ot rONALL O s 5}mﬁ9}@/c tca
N ]
\/
Eﬁcwﬁlmoj ol Ham{‘ﬂﬁméng

2
Xy, &) = 54&500 1 Ezin [+)

L&;vawbaom/n
. periddian en o bemp.
X=9 f
Y=sin LX) € sin 1)

fgo ! pinelo pertnbids

3l
5{/%67!\50{15 wom[ﬂé”mo Ao /%st/}a (4

&5 un

R= en A



C@fl‘@g ou c,;facm Lse
/V ol péndulo per= coda &
— —
e —
L~ O :
~cl N St
) Ll e Ao e
// /7 _/jj @meﬁo
" = ﬁ%ﬁ@ﬁgww%
/ oo
TX[R Tx //fg/ £=0 wn H=2T°
e
M —D N

Lf[ e eo %ﬂﬁ)&,&) es el Wm(()@ﬁ

T=am,

@L jﬂQW\‘@D
/VW@WO

B M“W do  Voinonrs

%MJHOVW@MO Y3 a//og@m/g

?an 5 — O @L
Pedowas vecribly  dodas oo cwyes
W Cgﬂ%lélﬂh a Qﬁj ﬁlbﬁ&/p}"eﬁ Lo LC{
ec - d& #@M/L N,

/ =20 oH

oV e - j;@ 6 @!

Ham H&h[@m s U e preea.



4 | pendulo-forzado-soluciones.nb

4. Hacer el digrama de fases (graficar algunas orbitas con
colores distintos) del mapeo de Poincaré para €=0,0.05,0.1.

e=0

niie= Show[orb[0, {6.2, 6.1}, 1000, Purple], orb[0, {0.2, 1}, 1000, Black],

muestra purpura negro
orb[o, {0.2, 1.5}, 1000, Orange], orb[0, {Pi, 0.0001}, 1000, Red],
naranja namero pi rojo
orb[0, {Pi, 0.5}, 1000, Yellow], orb[0®, {Pi, -0.5}, 1000, Cyan],
nuamero pi amarillo namero pi cian
orb[0, {Pi, 0.7}, 1000, Brown], orb[0, {Pi, -0.7}, 1000, Magenta],
numero pi marron ndmero pi magenta
orb[0, {Pi, 1}, 1000, Blue], orb[0, {Pi, -1}, 1000, Green]]
namero pi azul namero pi verde
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e=0.05
ni1e= Show[orb[0.05, {0.2, 0.1}, 1000, Purple], orb[0.05, {0.2, 1}, 1000, Black],
orb[0.05, {0.2, 1.5}, 1000, Orange], orb[0.05, {Pi, 0.0001}, 1000, Red],
orb[0.05, {Pi, 0.5}, 1000, Yellow], orb[0.05, {Pi, -0.5}, 1000, Cyan],
orb[0.05, {Pi, 0.7}, 1000, Brown], orb[0.05, {Pi, -0.7}, 1000, Magenta],

orb[0.05, {Pi, 1}, 1000, Blue], orb[0.05, {Pi, -1}, 1000, Green]]

Out[19]=
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e=0.1

- Show[orb[®.1, {0.2, 6.1}, 1000, Purple], orb[0.1, {0.2, 1}, 1000, Black],

muestra purpura negro

orb[0.1, {0.2, 1.5}, 1000, Orange], orb[0.1, {Pi, 0.0001}, 1000, Red],

naranja namero pi rojo
orb[0.1, {Pi, 0.5}, 1000, Yellow], orb[0.1, {Pi, -0.5}, 1000, Cyan],
namero pi amarillo namero pi cian

orb[0.1, {Pi, 0.7}, 1000, Brown], orb[0.1, {Pi, -0.7}, 1000, Magenta],
namero pi marrén namero pi

magenta
orb[0.1, {Pi, 1}, 1000, Blue], orb[0.1, {Pi, -1}, 1000, Green]]

namero pi azul namero pi verde
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Outf+]=

5. Para los 3 valores de e considerados en el ejercicio 4
encuentre una aproximacion del punto fijo hiperbdlico
cerca de (1T,0). Ayuda: para €=0.05,0.1 grafique primero
lmP[€][{x0, 0}] - {x0, 0}|| como funcion de x0 cerca de x0=77
(use x0 como variable para que Mathematica no se



