Spring-coupled chain of masses
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Solution: a. For each mass we have,
mi, = —k(z, — pn_1) — k(xn — Tpny1)
Making the ansatz x, = A,e™? we get the characteristic equation,

_WQAH - _wg(An - An—l) - wg(An - An—i—l) .

In matriz notation,
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b. For a chain of three masses we have,
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To find the eigenvalues, we solve,
0 = det[M — A1]] = —3wi) + 4wiA? — X3 = - X\ — wo) (A — 3w?) |

gwing the eigenvalues, A =0, A = Wi, and X = 3w?. To find the eigenvectors, we do
Ma = 0d with @ = (a1, az,a3), yielding,

ap = az = as ,

and therefore the eigenvector,

For the second eigenvector, we do M@ = wid yielding,
az =0 ) a3z = —ay ,

and therefore the eigenvector,
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For the third eigenvector, we do Md = 3wid yielding,

a17a2:3a1 s 0,1*&2:3041 s fa2+a3:3a3,



or
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a1 = az = —5(12

and therefore the eigenvector,
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