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Ordinary Differential Equations - Part 17

In part 12:  ?Picard-Lindeléf theorem for initial value problem

X = V(%) o locally Lipschitz continuous
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x(0) = X, => there is a unique solution

Now: . initial value problem
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Picard-Lindelof theorem (for nonh-autonomous systems)

A w: Tx U —> R satisfies: compact L. >0 Y(t, , :
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continuous!
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standard norm in R

Then: For X,E W, there is ¢ >0 and a unique solution o{ :(t,,—s, t,,+€>% U

for the initial value problem X = W(kx)
X(to) = Ko
t
Proof: Same as in part 12 with
@(&x%) = X, *+ Sw(s, o(5)) ds
t,

and Banach fixed-point theorem.



Picard-Lindeldf theorem (sPpecial version)

h h
Assume W: R x R —> R is continuous and safisfies: for each T>0 :

3,50 Yeelm, 1] Yxye R : |Jwito0 -ue || < Lo -yl

Then there is a unique global solution ol : R— R

for the initial value problem X =Wk . A T
X(to) = XO _I

Proof: Set t,=0. Complete metric space X = C(:—T,T], Rh)
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L Banhach fixed-point theorem:
OF >< —> >< is a contraction ~ ==> unique solution ol: [-T,T] = R’
for all T>0
global solution oL R —> ar 0



