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Abstract. The problem of integrating a second-order ordinary differential equa-
tion f(x,y,y)y" +g(x,y,y") = 0 is considered in symbolic form. First, it is shown
how to determine in a finite number of steps whether there exists a function
u(z,y,y") such that f(x,y,y)y"+g(x,y,y’) = du, and how to find such a function.
Following Cheb-Terrab’s proposal and by analogy with the case of first-order equa-
tions, such equations are called exact. Then, the issue of finding an integrating
factor in a finite number of steps is considered, i.e., finding a function y such that
the equation p - (f(z,y,y)y" + g(x,y,y")) = 0 is exact. As in the case of first-
order equations, the factor can be calculated explicitly under the assumption that
it depends on one of the three variables x,y or y’. The case u(y') is considered in
detail.

Keywords: ordinary differential equations, symbolic integration, integrating mul-
tiplier
PACS numbers: 07.05.Tp, 02.60.Pn, 02.70.Bf


http://mmg.tversu.ru/images/publications/2026-1421

References

[1] Malykh M. D. On integration in quadratures of the first-order ordinary diffe-
rential equations // Mathematical Modelling and Geometry. — 2025. — Vol. 13,
no. 2. —P. 16-31.

[2] Moses J. Symbolic Integration: The Stormy Decade // Communications of the
ACM. —1971. — Vol. 14, no. 8. — P. 548-560.

[3] Moses J. Symbolic integration. — Massachusetts institute of technology, 1967.

[4] Cheb-Terrab E. S., Roche A. D. Integrating factors for second order ODEs //
Journal of Symbolic Computation. —1999. — Vol. 27, no. 5. — P. 501-519.

[5] AlAhmad R., Al-Jararha M., Almefleh H. Exactness of Second Order Ordinary
Differential Equations and Integrating Factors // Jordan Journal of Mathema-
tics and Statistics. —2015.— Vol. 8, no. 2. — P. 155—167.

[6] Caratheodory Constantin. Calculus of Variations and Partial Differential Equa-
tions of the First Order. — Holden-Day, 1965. — Vol. 1.

[7] Pavlov D. A. Symbolic integration // Computer tools in education. — 2010. —
no. 5. —P. 38-43. — Access mode: http://www.ipo.spb.ru/journal/index.
php?article/1178.

[8] Singer M.F. Liouvillian first integral of differential equations // Trans. Amer.
Math. Soc. —1992. — Vol. 333, no. 2. — P. 673—-688.


http://www.ipo.spb.ru/journal/index.php?article/1178
http://www.ipo.spb.ru/journal/index.php?article/1178

