
LECTURE 3, Mach 7, 2023

METHOD OFCHARACTERISTICS

Example1 (LE) up +b. D" +cu=e in-Jo,TI
h(, 0)=f (A )

be" cost., c, e conto fus of 1kt.

(2) =E(y,31=(y +bs,e) =Ecx,+) =(x-b+,H

Canobiolate sal of (LE) isus.ti=EICH

who is z? (b/2 =p.tp =P.Gp + 1Pn+=
"

=14.b +

4t
=1 - cn

=(l - cz)(p,z,E)

E() =

- (y,1)zx) +f(y +be,1) linean
nor-hole ODEE z(0) =g(y) selen.

CI

Vaniat ofcast." famile=>

z18,11 =8(8) +(e...) e
-sta

di

auliolate sel. of(LE) +ult=0 =2 is

u(k,t) =z(x - bt,t)
HI:complete theformule$Verify it solves (LE)

Ruk. 1. Idon'tuse (as ver PI



2. Sol, is dot Its.1.C$ eare defined.,
=>SOL IS SLOBAL.

3..TE is e speciefb=cast.
--

E.2 Scalon conservation law in i

4, +divxf(x) =0 f:1- IR" at least c

I u(7,0) =f(x) QUASILINEAR:

+ f'(u).D -o I =Pn
++f(u)F"

e -

4(n,Dxn) 4(p,z)

2
p
=f), 4/20 -Put, *

(b) Ece) =p.Ep =

Pn+, +fiziop=
Il
=4+D4fc) =

0" 2() =0

z(0) =g(2) => z (e) =g(y)e

x) I,() =1,(z(x) i =1,...,h

I 19) =1 Ii(0) =y
-n +1

=>E,(x) =y;
+(f;(zx)0k =

/

T
=

2;
+ef;(8(e)) = X Tey to invent it

⑧



y
+1f(g(8)) =x(=) y

=s)(x)
5.=t *(*,

Candidate solu

y(x,t) =g((I ++7'os)-(x)

Rak: obst read es. 121 for 1.

HW:n=1 verity uselves up+Mulx=0.

&!:what is the maxinal interval ofexistence oh?

·Anthee 7,8 s.t. I Ftso?

Ruck
-.

u is cost. on Ecriti

· poj. Loract. ane STRAISH LIRES.

Answers for n = 1,

Case- flog is NONDECREASINC. (e.g. f"=0,g =0)
I y

+ef(g(x))
~t

t ↳

2. Es I

x H EC, + INjective SBIJECTINE

Asol, u isdef. Its => 7SLOPAL SOL.A.



Getf'ogdeneasing(e.g.f"30,g(0)
y.=fs/2!*f'08/2,
t 1

I - Who is I?

20 2, ↳2
+[f8(86)=2, +f(y,1)

2 - 2,
=F(fg(2,)) - f((50))

I =7. -2, <O

>0

a)-fg)co
(4) ifgang(y.)

In F there is a FUMP Discontinuity ofa

->a SHOCK.

Ex BURGER:f(a) =th 4 +44
=0 f(x) =

A(1,2) =

y +tg(2). Dew gaph ofa forg with

profile -S E(t,3) = Sne
yc -

1

--L 7- -<< 0

I
y > 0

-(2) = -2 y Y

Profile of 4,)
==

=-I
M -I 2

-Wit lin (hA, +1) L

I +-> 1-

I I il ↳y



&: How to construct. a "Solution"afterthe shock,
is.e., for to 2?
---

EX.3 Hamilton-Jacobi egs.

(ap) E
n

+
+H(D,4,x) =0 in Rx50,4[

u(7,0) =f(x) E

H:MYR-i at least2 FEPetitG - H

Gz =0,4=0,44:4,4p
=

tp:
=4pH

9Xn+1
=0

Chan. syst.

(a) E I
9 =- HxilP,E) iz, -.,hp10,2) =Dg(2)

in + 1

=

0 Pn+, (0)
=Pn+,(0) = -H(Dg(y), 2)

⑳

(b) 2 =Pn + 1

+P.Hp(P,),z10,y) =g(2)

Ii(0) =y;

x)))
E

ipt,E)i =
2 =
-...nz ... -

z(e) =8(8)+)---
IMPORTANT PARTOf CHARACT. SYSTEM IS

HAMILTONIAN 4
8 = - DxH/P,) 2n-equations

SYSTEM. * =DpH/P,)



E?bis SPECIAL CASE:H
=HIP) => H1

=

0

=>P(e) =0 P(y,) =Degly) Fe

E() =Hp(4g(y)) =E(,x)=y +sHp(Df(x)

ifIinverne y1I(y, e), (x,t) => candidate

solofKPIn is
In +1 +P. DpH

z(1) =g(y) +1 -H(Pg(2)) +Df(z).DH(4g(2))]
(D/4(x,+=g(I) +t[D+Dg(1).4g(E) - HIP8/E11]

I =Y(x,+)
Thm. Ass. HECYR"), gec(in), y:Ely,1) has an invery

Ft ct, it it wolef. by (PI Solves (P)
4
++H(Px 4)

=0 :- M4xJ0, T [

I u(x,0) =f(x) in IR4.

1. - 424018/ trivil, a [PLLions 1983...]

Claim 2 (4(,t) =bg(I(k,H)
-

↑

Chin2 n(x+=-H(Dg(1,t)-

2.1 +C2. ->

24 =

- H(D,4). B

RefofC1. Fix tr

***-ente +



-Enris")21)+:))]=

-Este, riezem] k =1,.--

(x=4f(x)[4x4 ++4
2Hb2g47]=8/y)

C1.
C1 () [1] =11

Tur. FN, Than.

i+3 =[1 ++ 445g]DxI 4* =(dy*())
-

(*)
I(2,t) =y ++DH(Pg(2)) =bye =1 +tPHbg

=>[ +] =(x)P x4 =20). * C. 1.

Achin.2=Dg.+ [DrosIg-HIS)]+tIDgD"Na
+ ((())(98/1)] =

=4g.[2+]+4HDg). - H148/ ... (I..

Rins. * = - [I+RHIDSP]CHID11 Then

24 =

-HD) +8).59- H(D8) = - H48121)
-Claim 2.

#caim? E((x,t,) =
x

E =0

=>0 =xy(1,2 +2(2,+) =2



(*)
=>2 = - (DyE(y,+)

+

2(1,t) =v2 +44+(81))
which is Climb

* =2 ++H(gis)) =2 =4HDg(2)) >

Next time:Q:GLOBAL SOLUTIONS La H-5?

S

&


