MA 266 Lecture 8

Section 2.4 Differences Between Linear and Nonlinear
Equations

Does every initial value problem have exactly one solution?

For a linear equation y' + p(t)y = g(t), we have the following fundamental theorem

Theorem (linear equation) If the function p and g are continuous on an open interval
I: o <t < containing the point ¢ = g, then
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For a nonlinear equation 3’ = f(¢,y), we have the following result.

Theorem (nonlinear equation) Let the function f and df/dy be continuous in some
rectangle o < t < 3, v < y < § containing the point (to, ). Then 4 Some_ l\"b‘f’@l’w\ '
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e An important geometrical consequence of the uniqueness parts of these theorems is v‘/\;\z}_
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Example 1. Find an interval in which the initial value problem
ty' +2y=4t>,  y(1) =2

has a unique solution.
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Example 2. Applying the above theorem to the initial value problem

dy_3xg—l-4x+2

de 2y —1) y(0) = —1.

What can we conclude about the solution of the equation?
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Example 3. (Bernoulli Equations)
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The differential equation of the form

Y + )y = qt)y"

18 called a Bernoulli equation. How to solve these equations?
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