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describes how the velocity v(t) of a falling object changes when the object is assumed to be under the in uence of We
introduce a version of Existence and Uniqueness theorem for rst order ODEs, which gives su cient conditions for a solution
of an initial value problem to exist locally (i.e., Example Here we have a system of two equations. M a, b. In this section we
state such a condition and illustrate it with examples LECTUREThe Fundamental Existence and Uniqueness Theorem For n-
th order Differential Equations (Text: Chap)Introduction In this lecture we will state and sketch the proof of the
fundamental existence and uniqueness theorem for the n-th order DE y(n) = f(x;y;y0;;y(nj1)) vO = g kOv. We start by relating
the initial value problem (yO = f(x One reason is it can be generalized to establish existence and uniqueness results for
higher-order ordinary di< erential equations and for systems of di< erential equations. min. Picard’s Existence and
Uniqueness Theorem So for example if we chose h (which is less than 1/48), we would deduce that there is a unique
solution in the interval [-,—]. Another is that it is a good introduction to the broad class of existence and uniqueness
theorems that are based on fixed points. For the proof of existence and uniqueness one first shows the equivalence of the
problem () to a seemingly more Whether we are looking for exact solutions or numerical approximations, it is useful to
know conditions that imply the existence and uniqueness of solutions of initial value problems. Then there is a unique
function x y(x), defined for x in 1h(x0), 1 Existence and UniquenessSome BasicsUniqueness TheoremContinuityExistence
TheoremLocal Existence Theorem and The Peano Exampleln physics, the di erential equation. lll. The initial value problem
() is equivalent to an integral equation. The second existence proof uses a fixed-point argument. Then we'll finish up by
presenting two different proofs of uniqueness. u’1(t) = - u2(t) u” 2(t) = ul(t) with initial conditions u1(0) =and u2(0) =The
(unique) solution of this happens to be u1(t) = existence proof is constructive: we'll use a method of successive
approximations — the Picard iterates — and we'll prove they converge to a solution. Let. () Ih(x0) = [xh, xO + h], where h.
TheoremSuppose that F satisfies the assumptions above.
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