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Differential Equations Formula List

1st Order Equations

da
For the 1st order linear differential equation d_ic/ + P(x)y = Q(x) the integrating

factor is given by e P(¥) 4%

2rd Order Homogeneous Equations

2
The homogeneous 2nd order linear differential equation a % +b % +cy =0 has

characteristic equation am? + bm + ¢ = 0.

The solutions of the equation are given by:

Where b? — 4ac > 0 withm = a,m = B,y = Ae®* + Beh*
Where b? —4ac = 0 withm = a,y = (A + Bx)e®*

Where b? — 4ac < 0 withm = p + qi,y = Acos qx + B sin qx

2" Order Non-Homogeneous Equations

2
The homogeneous 21 order linear differential equation a % +b Z—z +cy = f(x) has

characteristic equation am? + bm + ¢ = 0.

The form of the particular integral is based on the f(x) function.

Form of f(x) Form of Particular Integral
k y=24
kx y=A+ux
kx? y = A+ ux +vx?
keP* y = le3*
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Euler’s Method

dy
1st Order Vn+1 = Vp + h(E)“

dy
2nd Order Vre1 = 2V —Yr-1 t hz(a r

Series Solutions Using Taylor Series

The following solutions use the Taylor Series expansions:

dy (x — x9)? d? (x = x9)°d%y
C:y=y,+ (x — xO)Exo T T2 + 3 I3 + ..
X0 Xo
Dy vt dy N x% d?y x3d3y N
Y=o xde 2tdx?| ~ 3ldx3|
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