Exact Solutions > Ordinary Differential Equations > Second-Order Linear Ordinary Differential Equations

2. Second-Order Linear Ordinary Differential Equations
2.1. Ordinary Differential Equations Involving Power Functions

1. y” +ay=0. Equation of free oscillations.

3. y., +ay, +by=0. Second-order constant coefficient linear equation.

|
[2. yé’w —az™y = 0. |
|
|

4.y +ay, +(bx+c)y=0.

5. y;'_m+(a:c+b)y;+(a$2+,8w+'y)y = 0. |

6. wy, +ay, +by=0. |

7. wmyl +ay, +bxy =0. |
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8. xy +ny. +br "y = 0.

110. zy., +(b-=x)y, —ay = 0. Degenerate hypergeometric equation.

|
9. xyl +ay, +bx"y=0. |
|
|

11, (a2 + by)y,, + (a1 + b1)y;, + (aoz + bo)y = 0.

12. 2’y +a=xy, +by = 0. Euler equation. |

13. 2y + =y, + (x° —v°)y = 0. Bessel equation. |

14. 2y +wxy, —(@®+v°)y = 0. Modified Bessel equation. |

| 15. :I:Zy;;z +azy, +(bz" +c)y=0, n#0. |

' 16. wzy;'ﬁ +azy, +x"(ba™ +c)y = 0. |

17. wzy'z'_m +(ax + by, +cy = 0. |

18. (1-a)yl —2zy,+n(n+1ly=0, n=0,1,2,.... Legendre equation. |

119. (1-a)y’ —2zy, +v(v+ 1y =0. Legendre equation. |

20. (az®+ by, +axy., +cy = 0. |

21. (1 —mz)ygm +(ax + by, +cy = 0. |

22. x(x-1)y,, +[(a+B+1)x-~ly, + aBy = 0. Gaussian hypergeometric equation.

23. (1-a?)’y —2z(1-a’)y, +[v(v + 1)(1 —2°) — p?ly = 0. Legendre equatian |

24, @-—a)(z —b)zygz —-cy=0, a#b. |

25. (az®+bx + c)zygm + Ay =0. |

126. z*(az™ - y., + z(apx™ + q)y., + (arz™ +5)y = 0. |
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2 SECOND-ORDER LINEAR ORDINARY DIFFERENTIAL EQUATIONS

2.2. Ordinary Differential Equations Involving Exponential and Other
Functions

27. y! +ae®y=0, A#0.

28. y! +(ae”—-b)y =0.

29. y! —(ae®® +be ® +c)y = 0.
30. y” +ay) +be’* y =0.

2ax

31. y” —ay! +be**y=0.

32. y” +ay + (e +c)y=0.

33. y! —(a—2gcosh2c)y =0. Modified Mathieu equation.
34. y” +(a—2gcos2c)y = 0. Mathieu equation.

35. y’ +atanxy, +by =0.

xrx

2.3. Ordinary Differential Equations Involving Arbitrary Functions
36. y.,+ fy, +a(f-a)y=0.

37. y +axfy. —fy=0.

38. zyl +(xf+a)y, +(a-1)fy=0.

39. zy” +[(az+1)f +ax -1y’ +azfy = 0.
40. xy” +[(az?+bx)f + 2]y’ +bfy = 0.

41. :czy;’m +axfy, +a(f-a-1)y =0.

42. y" +(f+ae ™)y’ +ae’*(f + Ny = 0.

43. y” —(f*+ fl)y=0.

44,y +2fy. + (f°+ f1)y = 0.

45,y + (1 -a)fy, —a(f*+ f,)y = 0.

46. yu +fy. +(fg—g°+g.)y =0.

47. fyy, —afLy, —bf* "y =0.

48. fAyl + f(fL +a)y., + by = 0.

49. y” —fly. +a’eTy=0.

50. y! —fry’ —a’e*fy =0.

The EqWorld website presents extensive information on solutions to various classes of ordinary differential equations, partial
differential equations, integral equations, functional equations, and other mathematical equations.
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