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Ordinary Differential Equations — Part 14

initial value problem: X = V(%) with  V: D —>R" loc. Lipschitz continuous

\ open in "
2 open in
(vele) | x(t) = x,

(Picard-Lindeléf theorem)

_> there is ¢ >0 and a unigue solution

oL (t-e, tre) — D

Exfension of solution: We say a solution of: T —> D extends ol:(t,-¢, f°+€>% D

it T2 (t-c, tre) and | ): o
(t.- €, t+e

Maximal solutions: A solution o«: T —> D is called maximal if there is no extension.

Proposition: (IVPQ:) for \/;D %ﬂ{h loc. Lipschitz continuous

has exactly one maximal solution (defined on an open interval),

Proof: ) o L,—>D ¢
° fwo solutions of (IVPY?)
% L,— D

:> I:= 11(\ Iz:(a/l,>

= o<1|I, 0<l|l_ fwo solutions of (IVPfZ‘;)

There is ¢ > () such that o(,ll

i\) open interval

t_, +) — UJ gives maximal open interval
JeM

= X
ll(e.- £, t+€)

12 \J = (f°—£,€°+€> with r>(1|‘J — 0("|.)§ — J\’L

(t-g, t,+€)

Show: f:+ =b Assume: {;+ # b

Then: 0(1({:) = D(,_(t) for all £¢€ ({:_,‘l:+)

e |

= o (t,) = “l(t+) because of continuity on L

Look at (IVP?) . unigueness of solution implies:

oG (£) = o, (t) For te(b-E,¢+7)

= (b, 5+T)e M §

Conclusion: ({:_, D = and

0(1|I = 0(7'|'I_' :> X ¢ —.[1U IZH:D

there is a solution of: T —> D for (IVP{;(:)} =

Define: iI open interval

U 1 open interval for maximal solution n
IeS

/7_}°/< cannot happen:

Definition:  If the maximal solution is defined on T = R, then it's called

a global solution,




