Initial Value Problem

{y/(t) =f(t,y(t), t>a
)/(a) = Ya.

Existence/uniqueness of solutions

Theorem 6.2 (Picard-Lindelof):
Assume

> |f(t,y1) — F(t, y2)| < Llyr — yal, Yy1,y2 € [a, 8], Vi € [a, b]
(f - uniformly Lipschitz in y on S = [a, b] X [«, (])

> Ya € [o, ]
Then Jc > a: IVP solution exists & unique on [a, c|

Remember: quite possibly ¢ < b!



Continuous dependence on initial data

Theorem 6.3:
Assume

> [F(t.y1) — F(t.y2)| < Llyr — yal, Vy1,y2 € [a, B, Vt € [a, b]
(f - uniformly Lipschitz in y on S = [a, b] X [a, /])

> y(t) solves IVP on [a, b] with y(a) = y,

» z(t) solves IVP on [a, b] with z(a) = z,

> y(t) € [a, B, z(t) € [a, B] for all t € [a, b]
Then:

’y(t)—Z(t)’ S eL(tia)’ya_zah vte [37 b]



