MA 266 Lecture 3

Section 2.1 Linear Equations; Method of Iﬁtegra‘ting
Factors

In this section, we consider the first order linear equation.

e The general form is
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Sometimes we can solve an first order equation by integration on both sides.

Example 1. Find the general solution of the differential equation
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Remark Most first order linear differential equations

Question: For general first order linear equations, how to solve them?

Example 2. Find the general solution of the differential equation
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In general, if the differential equation is of the form

dy

where a is a given constant, then the integrating factor u(t)
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Example 3. Find the general solution of \

y — 2y = 3e’.

and use it to determine how solution behave as t — oo.
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For the more general first order linear ODE

dy
—Z 4+ (t)y = g(t).
o p(t)y = g(t)

How to find an appropriate integrating factor u(t)?
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Example 4. Solve the initial value problem

ty' + 2y = 4t*,  y(1) = 2.
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