Lect04 Coupled Pendula.nb

m Two Pendula Coupled by a Spring

(Local) In[1]:=
Cl ear ["d obal " *"1;
O f [General ::spel | 17;

m Setup theinitial conditions- both pendula at rest

(Local) In[3]:
init

{x1[0] &ax10, x2[0] &x20,
x1' [0] &0, x2' [0] &0};

m Definethe approximate (small angle) equations of motion and solve for x1[t] and x2[t]

(Local) In[4]:

eqm={x1 [t] a - i xl[t]—AAré]A(xl[t]—XZ[t]),

x2'' [t] & - A%&szn] —AlA(AA (x2[t]1-x1[t]) };
m

(Local) In[5]:
egm = Append[i nit, eqm];

(Local) In[6]:=
dsol =DSol ve[eqm {x1[t], x2[t]}, t1;

m Definethe constantsto some useful values (weak coupling) and plot both x1 and x2 versust

(Local) In[7]:=
val = {x10£1, x20&£0, g/&£10, LE1, kE1l, mE1};
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(Local) In[8]:=
pl ot 1 =ParanetricPl ot [
Eval uatef[{t, x1[t]} /. dsol /. val], {t, 0.1, 50}, PlotStyl e £ RG&Col or [0, 0, 1],
GidLi nes £ Automati c, Frame £ True, FranelLabel £ {"t", "x"}, RotatelLabel £ Fal se];
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(Local) In[9]:=
pl ot 2 =ParanetricPl ot [Eval uate[{t, x2[t]} /. dsol /. val ],
{t, 0.1, 503}, PlotStyle£RGBCol or [1, 0, 0], GidLines £Automati c,
Frame £ True, FranelLabel £ {"t", "x"}, RotatelLabel £ Fal seJ;
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