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We consider the homogeneous fractional quadratic differential equation of the
form

𝑑𝑦

𝑑𝑥
=
𝑏20𝑥

2 + 𝑏11𝑥𝑦 + 𝑏02𝑦
2

𝑎20𝑥2 + 𝑎11𝑥𝑦 + 𝑎02𝑦2 , (1)

where 𝑎𝑖 𝑗 , 𝑏𝑖 𝑗 are real parameters and the right hand side of (1) is irreducible.
The problem of the existence of polynomial inverse integrating factors and non-

existence of limit cycles in equation (1) was investigated in [1] and the problem of
construction of integral curves in homogeneous equations (1) was studied in [2].
We study the integrability of equation (1) with algebraic solutions and prove that
the equation (1) always has at least one invariant straight line of the form 𝑦 = 𝑘𝑥,
where 𝑘 is the solution of the equation

𝑎02𝑘
3 + (𝑎11 − 𝑏02)𝑘2 + (𝑎20 − 𝑏11)𝑘 − 𝑏20 = 0.

We show that when 𝑎20 ≠ 𝑏11, the equation (1) has an integrating factor of the
form

𝜇 =
1

𝑏20𝑥3 + (𝑏11 − 𝑎20)𝑥2𝑦 + (𝑏02 − 𝑎11)𝑥𝑦2 − 𝑎02𝑦3 . (2)

Based on the integrating factor (2) we construct the first integrals in all cases
of the differential equation (1).
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