
LECTURE10 Much 30, 2023

IDul - 1 =0 in RER" den bounded
(DO) E u =0 on 2b.

EIKONAL EQUATION In HOMOGENEOUS MEDIA

Candidate solution is

u(): =dist(X,2r) =
=inf((x-y)!yzzr)

er bold. -min((-y):yebrh.

Thram Ucr =dist(X,fr) is the UNIQUEVISGSiTT
--

sab. of DP.

Rot PAI(Existence):v isa solution.

Stopt ut Lip (r) ⑲u(x) =w(y) + (x - y)

=> (u(x)-n(y)l= (X-2) Frige
=>> Lip (4) = 1.

Sp.2 ais Subsolof (Dul-1=0.

yeC'(), XER:(n-4)()
=(n-y)y) FyEx

GOAL. IDy(x)=1

=>f(x) - f(y) = u(x) - w(y) - 1x
-y)

xy(xo(x-2) +0(1-21) my -x xq =Fr
Divide by Ix-y1:



Dy().9 +0(1) - 1 y
+1 =1

D4(A1.9 21 F9: 191 =1 =>14 y(H) =1.

(1P1 =mxp.9) ↳U SUBSOL.

191= 1

Step3. I SUPERSOS:YEC), XER Mirptof y-s

/(4-4)() = (n-e)/2) ryx. C2:IPYN= 1,
S

on, find geint, 19171:D4N).9: I
↳s

as u(-x/)
=4A)-y() yEx

# zG21: (x -z) =u(x)

⑰ ye[x,z)!4(=1x
- 11 +14 - z?

Z
=(x -21 +4(y) (2)

(11 +(21 =>4(x1-4(4)=(x - y) (3) &! =
X- z
-

1x-z|

y
=x ++ 9 te(0,(X -z1)

y(x) - 4(y1 =Dy().(x -21
+0(1 - y)) y +1

Use it in (3) $ dlivio by 1x-y):

Dy(A).9 +0(1)-1 y =x
↳0

=>

Dect.921 the GOAL. 4 SUPERSOL

PAI. UNIQUENESS. Need

Pep. (change ofUAKNOWn). UEC(M)
vis, solof

F(Dn,n,x)
=0 in .ECI), Elt) >0 It

I =E
-1. Then v=E(a) is a viso sal of



5) I "vDv, 1(4,x) =0 in

Rubin =I(v) du=(UDr if nec

Proof :Only"" ter, peDtr:-

A.P,((x), 7) -0
peptr() ==> v(y) =V() +po(y-x) +o(1 x

-y1) y =x

4 -- -
incessing. Wy) =1 (19))

=1)

=1((x) +1((x)(p.(g -x) +0(1x-y1))
-+o (

=u(x) +e(r(p.(y - x) +0)(x-y1) y -> A
-

9

=>9Ebtu. a subsol. -> F19,UN, A) =0
I

E) ICUCIp, 1(VC), A) = 0 B

HW:of the prof for SUPERSOCS. B

Back to UNIQUENESS for (DP).

KuEkor tasform &(r) =1 - 2 =c*((R)

I(n) =e2-0 1 - e* =t e=1 - t

-

r =lg(1 - t) 1(t = - lg(1-t) 1: Fx, 1t -> IR

I'lt)=i,40.
WantCOMP. PRINC. between a subsol ofIDUL-1=0,

su supersol., her on te. GAL:nEV int



Le F =E(r, e =Elu). OFF obr.

Equivelethod.:NEW in it

Pop. = 5, I are sub- $ supersolof

14Mr) -1 =0 For W<1

so
A -> IDN) - 1wi =0 inc.

HW ⑳

Gnusette Comparison Principle to (SEI with

H(P) = IP1-1 it satisfies (RH)

->WII in =>consensonlalo fa uzu

El UN, QUENESS for (PP), B

Ruk. Does comp. peinshold fo /Dul -4() =0 ir?

UCH 20. Answer:YEs ifA10 KER

Pf. Hw.

No ifIter:n(x)=0 even ifus >0
1xte

Example In'l-2(x =0 in J-!1[
(DP)=i 4)-1) =0 =4(1) h(x) =2/X

4,(x) =x
2

-

1 &wc = -n, (A) are <$Colvy/DP)

Hw find as-many viscosels. [BCD ch1J.

---



comparison Principles for EVOLUTIVE EQUATIONS.,

H-3 egs. 4 Gichy postems

(E) 4+H(Dx4)
+f(x,+1 =0 ir =

1 xJ0,+5.

The (Cuppine. #1). U, V: ItLipschitzbounded,

resp. Syb-$supensolof(E), HELR"), ferc(-),
uC7,0) (VCx,0) FAER" -> UEV int.

le 7 at most onE vis,sol. in (*rLip (i) of CEI
S. 7, m(7,0) =8 (F). .

Ruk o is UNBOUNDED.

inEl
⑧ It instead ofa in (SE)

No compitions att =T-18

· h, veLipnotjust actinuous

Lenome (behevin ofnew at7:T]MECURE)
-

neC(i) subsel. (les, suppend)of

41 +H(Dx4, x,t)
=0 in M., yed(r):

↳=4 hase MAX p.t. (rep, a Rial atHo,t) =>>

4 +H( e,.,.(xx,+)
=(x,t)

-0 sent = 0 I

P. Ca2 assume (roit is sircca; nexofn-t
- l

Far 3204(xit): =y(x,+) +t =4(,t) itet



him 4 "(x,t)=+00 => lin n - y =

- 0

t -> T- 1 ->T - =4

CAM one sequence Ey%0, m-y* Read MAxof

An,ful, ty<T, tutto, tutt on n-sa.

Pf.:postoled

Then,a subsel, in e =>

9 +HCP,Y (extu)
CO Cl

P
x
4 =DxY 2 =

42 t

(A) =>2+4,5) +H)414,0,9xnita
↓ I

n - 4 (Xo,T)
+H(Dx4,0,0) Ic

-O

which is the GOAL.

Pf. ofthe CLASM 4
=2-4 4 =r -x=4

Ass.:I Les STRICT MAN of (70, 51

44 -- - as t -> T -. Fix e>o
Et

veniactof
ustriestion in B(Xo,e) x[F-2, +[ =-

4 Loss notin
t

, (Xs, (s).

ExtractIn ->F, tn + IC [T-2, T] ↑=B(x_,2)

4 *(n.ful -e (= -8), 2,40+:

Gol I =No I =T.



4
"
(Xn, An) = 4(An, (n) -> 4(,I)

4 - > 0

=l =4(,I)
↑(en,tal =4* (xo, T-En) =4(xo, T- ran) - n

x
↳o

4 (70,5)

=21 -4 (to,51.

=>4C70, T1 =(,E) (A., 5) StrictMAI
pl ofth

=>(x)=(5, F). the GOAC. Gie.

Ruck. on Camp Pil. #1 It works. for

ut +(Dul +VI
=0 MECHANCCAL H-3 eq.

(P) S u(t,0) =f(x) ifWEUCR), gEBCCIR4

>(P) hes otmost onevis.sel. in *sLip().

⑳of ofCPH1.· Dombling the variables:0,40,430

I(X,y,+,e):u(x,t) - v12,3) ---enter
- y(++3)

lin 1(x) =+0,lGc(14) = c 6-1 - x eswald
->

14 ->00

->Ithas a MAXin(I =1R2 x 50,512

Choose ex-log(1 +IX, exi= ID51= 2.

CONTINUES NEXT TIME!


