04/02/20|  Thw) let D=1t ] attsh , —-w<y<eo]

Fit.y)y be o comtinmous Functon om D |
I+ sedisties a UPSCL\HZ condition  on D
i 4he  variable Y, then the TVP

i)"(«&):qﬂ(t,y) , n<d <
Vi) = o

has o wﬁﬂue solution .

exy Y =Ycost , 0%

t<| . Vo=
I$t.y) - Tty =) Ycost - Yasint |
= Jcost||Yi-Yal
< 1Y - Yal
= LTFSCH-!—Z on D (kL=1)
Thm N 5
= uhique soution
L YT:coer = nY=swt+G
= y(+) — C‘es-m-k
= yw)= esmt
(Y =1)
&)y = 2y 4 et Jgt <2 YyW=o0

(\Vton}mmoaeweous ODE
[Fen-Fa, ) = |3 1-

£ 2 ‘ Y\ - ya]
= Lipschitz  (L=2)
= Mmque Solrdion




Y= 2y 4 et Y=o

boouyt= Tuy + oultet)

W) = °¢
(l/(\/) = Ul>/ +@>’ l/1>/ @y
e ?M (ODE)
= |nl -2nt
= Ul

= 32
= (UY) = ultetr) = t>(r*e*) =e*
= Wy =e*+cC
> 12y = eF - (Y =0)

=S Y = yr(ef-)

Def ) Well - Posed ProHem .

. unique  Soludon RUS , ki)
i s—}algn,'-}), v condifions
L sl Peﬁw\aoc‘rfon n
Tw‘phes small eror W Solufions
A mothemotionl  Slotemert Swall
lYe) - zet) | @1 Fet.y) -F L] el
g,m_ s bl )/'1‘ | Yo -z )

Thm)  + ° contimons . L?Fsdﬁ-}z.
Then . the IVP  is  well - posed.
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ex) Y =cos(yt) , o<tV , Yeor=|
Well - Poseolness (. LFPsd«H-z )
[Fct. oy - Fayay) = | cos (Vi) - cos (Yat) |
£ LY -Ys)
Arother  way v prove |_tp
D=?(%l,)‘)] Oél-ti\, Lb°<>’<°°3‘.covwex
Ft.y) is  defined on  comex D

= ‘g‘l\‘—y(t,y)’= ts‘m(Y-t)‘é\

7y E L’lpscth mo Y
Thus b}: +he theorem ., +he IVP s
wel) - Poseo) .

exercise ) T.y)y=0e" = \LIPscLHz [



