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Convert the following second-order differential equation

((p(x)y
′
)
′
+ q(x)y = 0, x ∈ [a, b],

where p(x) > 0, p(x), q(x) are real-valued continuous functions on [a, b], to the following
first-order differential equations

θ
′
(x) =

r(x)

p(x)
cos2θ(x) + q(x)sin2θ(x),

r
′
(x) = r(x)(

1

p(x)
− q(x))sinθ(x)cosθ(x).

using the Prüfer phases

y(x) = r(x)sinθ(x),

(py
′
)(x) = r(x)cosθ(x).


