First Order ODE Solutions

Some equations can be solved using multiple methods

Separable r)dy + 0()dy =0
Steps:

Set equal to each other and solve

Linear 2+ p(x)y = f(x)
Steps:

Find integrating factor: p = el Pax

d —_—
Tyl =)+

Integrate both sides

wey = [ v wex
Exact m(x, y)dx + N(x,y)dy =0

Steps:

Find [ Mdx and [ Ndy

fde +g0y) = dey + h(x)
Copy each unique component and set equal to C
Ex: x2+ 2+ g(y) = x% + y? + h(x) (Don’t copy the second x?)

=> x24+y+2=C



Homogeneous v(x,y)dx + N(x,y)dy = 0

where M and N are to the same power
Steps:
Yy =ux

Y w2 s gy = udx +xd
dx  Vdx ' ax YT wexTra

or
X =uy

2wy B s dx = udy +yd
dy_udy ydy_ x =udy + ydu
Substitute for dyor dx

Becomes separable

Solve as separable equation

Bernoulli 2+ poy = reoyn
wheren # 0 or 1

Steps:

u=yl-n

Solve fory

y=u"

. . d du
Differentiate y é =mx uma

Substitute for yand ay
dx
Should become linear

Find integrating factor: u = el Pdx

d
—[u*ul = f(0

Integrate both sides

W*u = ff(x)dx

Substitute yfor u



Reduction to separation of variables £ = r(ax + By + 0)

Steps:

Substituteu = Ax + By + C
Result is separable

Solve as separable equation

Substitute Ax + By + C for u



