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Answers to questions can be given in Japanese or English.

1. Obtain the general solution of the ordinary differential equation,
d—+ x—=—-y=0, (D

by assuming a solution in the form of a power series with unknown coefficients «,,,
yzzamxm’ (2) ’
m=0
and give the first six non-zero terms of the power series.

2. Find the eigenvalues (E#{E) and normalized eigenvectors (EH{L X7z EH <2 h ) of the matrix,
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3. Consider two right-handed Cartesian coordinate systems xyz and x'y'z". The x'y'z’ coordinate system is
obtained from the xyz coordinate system by a 60° clockwise rotation about the z -axis. The unit vectors in the
x-axis, y-axis and z -axis directions are €,,€,,e€;, respectively. The unit vectors in the x' -axis, )'-axis and
z'-axis directions are e],e,,e;, respectively. Determine the components of the vector v =e, +2¢, +¢; in the

x'y'7' coordinate system. (That is, if v =e¢, +2e, +e, =vje| +Vie} +Vie;, determine V,V},V;.)
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