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Overview
Classification

ODE / PDE nonlinear / linear order
Ex. y′′ + sin(t) y = t2 (2nd order, linear)

First order
(explicit) y′ = f (t)

(︁
f (t, y) in general

)︁
integrate both−−−−−−−−→ y =

∫︂
f (t) dt = F (t) + C

Solution
{︃

general (has C)

particular ←− IVP

Ex. y′ =
1

t2 + 2t
, y(−1) = 1

Linear Eq.
Given p(t) y′ + q(t) y = r(t)

=⇒ y′ + a(t) y = f (t) linear normal form

Homogeneous y′ + a(t) y = 0

Take primitive A(t) s.t. A′(t) = a(t): y = e−A(t) c

Nonhomogeneous y′ + a(t) y = f (t)

Multiply by µ = eA(t) (integrating factor):(︁
eA(t)y

)︁′
= eA(t)f (t) =⇒ eA(t)y = B(t) + c

=⇒ y = e−A(t)B(t) + e−A(t)c

where B(t) =

∫︂
eA(t)f(t) dt, c constant

Exercises Ex 1. (t + 1) y′ + 3y = 0

Ex 2. y′ +
1

t
y = 3


