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Let a(t) be a continuous function defined on the semi-infinite interval [1, co), and consider

the differential equation

d?z dz
—— (2 - ) — ta(t)r = 2> 1.
tog + (= Da() - —talt)s =0, 2 (1)
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Assume that z =
2+1

is a solution of Eq. (1). Answer the following questions.

(i) Determine the function a(t).
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(i) Let z = 2ii

y in Eq. (1). Derive a differential equation which y has to satisfy.

(iii) Solve the diflerential equation derived in (ii), and obtain the general solution of
Eq. (1).

(iv) Let 2(t) be a solution of Eq. (1). Find a necessary and sufficient condition on the

d v
initial values (zg,7v) = 1(1)d—j(1)> at £ = 1 for z({) to be bounded on the

semi-infinite interval [1,c0).



