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25. yy′
x = f (x)y + g(x).

Abel differential equation of the second kind (special case).

1◦. The substitutionz =
∫

f (x) dx brings the Abel equation to the canonical form:

yy′z = y + Φ(z), (1)

where the functionΦ(z) is defined parametrically (x is the parameter) by the relations

Φ =
g(x)
f (x)

, z =
∫

f (x) dx.

Solvable Abel equations of the form (1)see here.

2◦. The substitutionξ =
∫

g(x) dx brings the Abel equation to the simpler form:

yy′ξ = Ψ(ξ)y + 1, (2)

where the functionΨ(ξ) is defined parametrically by the relations

Ψ =
f (x)
g(x)

, ξ =
∫

g(x) dx.

3◦. The books by Zaitsev & Polyanin (1994) and Polyanin & Zaitsev (2003) present a large number
of solutions to the Abel equation of the second kind for variousf (x) andg(x).

Example. Consider the Abel equation

yy′x = [a(2n + k)xk + b]xn−1y + (−a2nx2k − abxk + c)x2n−1.

The substitutiony = xn(w + axk) leads to a Bernoulli equation with respect tox = x(w):

(nw2 − bw − c)x′w = −wx − axk+1.
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