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Existence and uniqueness theorem for 1st order ODEs

Consider the first-order ODE in its explicit form

dy

o == f('E,',lj), (1)
subject to the initial condition
y(X) =Y, (2)

where the constants X and Y are given.

Theorem

If f(z,y) and Q%m are continuous functions of z and ¥ in
aregion 0 < |2 —X| < aand 0 < |y—Y| < b, then there
exists exactly one solution to the initial value problem
defined by (1) and (2) in an interval 0 < |z —X| < h < a.
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