MATH 231 Lecture Notes Existence and Uniqueness

There is, however, a stronger theorem that applies to the linear problem

v =alt)y+ f(t),  ylto) = yo, 2)

and addresses all three questions.

Theorem 3: If the functions g, f are continuous on an open interval I containing the number
to, then there exists a unique function j that satisfies both parts (the DE and the IC for
arbitrary 1) of (2). Moreover, the interval of existence (i.e., the t values for which the DE is

satisfied by 7) includes all of I.

Q: Is integration a technique that works in general to solve (1) whenever a solution exists?

Q: Consider the given differential equation, along with initial condition Identify the

set of points (xg, yo), or indicate that none exist, for which the Fundamental Existence/Uniqueness
Theorem for 1st order IVPs does not guarantee a unique solution passes through them.
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