3. The Lagrangian of a system with generalised co-ordinates x and v is

L:%(Jb2+92—5x2—4xy—2y2)

(a) Find the Euler-Lagrange equations for x and v.
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(b) Write these Euler-Lagrange equations in the matrix form

i (0)=2(7)

and find the two by two matrix A.
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(c) Find the eigenvalues and the eigenvectors of the matrix A.
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(d) Use these to construct the general solution of the Euler-Lagrange equation for
the real column vector
Y
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(e) Initially the values of x and y and its derivative are (z,y) = (2,1) and (z,y) =
(0,0). Find their subsequent values.
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