Beating Plots

= Definitions

Cos[wt] - Cos \/?t
showbeat[q_, w_, v_, tf_] := Plot[ . [ ] + v Sin[\/: t] , {t, 0, tf}]
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showpair[q_, w_, tf_] := Plot[

2 \/? -w
envelope[q_, w_, tf_] := Plot[{n, -#} &[ . Sin[ 2 t]]

, {t, 0, tf}]
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wrap[q_, w_, tf_] := Show[{envelope[q, w, tf], showbeat[q, w, 0, t£f]}]

= Sample plots
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showbeat[4, 1, 0, 20]
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showbeat[4, 1, 1, 20]
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showbeat[4, 1.5, 0, 50]
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In[114):= showpair[4, 1.5, 12]

1.0

05

Out[114]=

—05/[

—10[




;EM Ll AWM
BRI

" a=4,0=19, < =.95, Y% 05 (period of 'wrap'is 2Z, approx 126), e
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In[127]:= wrap[4, 1.9, 100]
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In[128]:= wrap[4, 2.1, 100]
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" q=4,0=1099, % = .995,@;005 (period of 'wrap'is 2%, approx 1257),
q

showbeat[4, 1.99, 0, 1000]

showbeat[4, 1.99, 50, 1000]
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m g=4,w=1, —= %,— = %(period of 'wrap' is hence 4x, approx. 12.5)

wrap[4, 1, 20]
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" q=4,0 = 3, \/?2_0, = 1 (period of 'wrap' is hence 8, approx. 25)

wrap[4, 1.5, 50]
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Partially coupled harmonic oscillators

In[143):= ? JordanDecomposition

JordanDecomposition[m] yields the Jordan decomposition of a square matrix m. The
result is a list {s, j} where s is a similarity matrix and j is the Jordan canonical form of m. >

(144~ JordanDecomposition[{{0, 1, 0, 0}, {-w:?, 0, 1, 0}, {0, 0, 0, 1}, {0, 0, -w,?, 0}}]
. . . . 1 1 ) ,
Out[144]= {{{il _ir - ’ ’ . }r {11 1, p 21 p 2}1 {01 0! il _i}l {01 Ol 1, 1}}1
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In[145]:= MatrixForm[%[2]]

Qut[145]//MatrixForm=
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0 0 0 1wy

In[146):= MatrixForm[%%[1] ]

Out[146]//MatrixForm=
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MatrixExp[t {{0, 1, 0, 0}, {-w:?, O, 1, O}, {0, O, O, 1}, {0, 0, -w,?, 0}}] // MatrixForm
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Cos [t wi] m 22 S
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JordanDecomposition[{{0, 1, 0, 0}, {-&?, 0, 1, 0}, {0, 0, O, 1}, {0, O, -w?, 0}}]

i1 i1 . .
{f{= = = =}, ,0,1,0, (0, 2,0,2), (0, -2iw, 0, 2iw}},
w wz w wz

{{-iw, 1, 0, 0}, {0, -iw, O, 0}, {0, O, 1w, 1}, {0, O, O, jw}}}

cfw = MatrixExp[t {{0, 1, 0, 0}, {-w?, O, 1, O}, {0, 0, O, 1}, {0, O, -w?, 0}}] // Expand
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Sin[w t] tSinf[wt] Sin[wt] tCos[wt]
rfw = {{Cos[wt], ’ v - },
w 2w 2 w? 2 w?

Sin[wt] tSinf[wt]

t
{—wsin[wt], Cos[wt], —Cos[wt] + , },
2 20 20

Sin[wt]
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{o, 0, Cos[wt], , {0, 0, —~wSin[wt], Cos[wt]}};
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Factor[cfw - rfw, Trig -» True]

{{o, o, o, o3, {0, 0, 0, 03}, {0, 0, 0, O}, {0, O, 0, 0}}

MatrixForm[rfw]
Cos [t w] Sin[tw) tSin(to] _tCos[tw]  Sin[tw)
w 2w 2 w? 203
~wsin[tw] Cos[tw] I tCos[tw] s+ Sinltel ESinlte]
2 2w 2w
0 0 Cos [t w] w
0 0 -wSin[t w] Cos [t w]

Collect[Expand[rfw.{x0, vO, yO, u0}], {Cos[wt], Sin[wt]}] // MatrixForm

tuo u0 vO0 Yy .
(xO— mz)Cos[tw} +(2w3 - —)Sln[tw}
v0 + 2% cos[t w] tu0 ¥ 20w sinf[tw]
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y0 Cos [t w] + 208inltw] Sin[tw]

ul0 Cos[tw] -~-y0wSin[t w]
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