
net accvs-Vis)Wgdadis
↳ 12WeBrin

ada

- CIVrnST -O
as sto

We have shown :

A s a + 0()

Estimating BGuuWy(WasDYdvd in

we want this to be G Gu, Yet dad.

BSG + /B -61

"hall show that1B-6) to as ES0 ·

13 :6)q,WynywatsDy-Y dudyd-
·( (-q , UWyxy) WetsYdryde

- : G
,
+b .



G :
Since I has compact support , we can find M

,
T such that

·

DylYu if Ty

Furthermore-

1D'yhy)-Y12(t-S + 114x1ly(xy
Also : since handw are bounded 19 SM

Then we get :

191s MWxy)wss)(lvy)sl dud is
↳Med + CO so

b

(qWys) -gisDWatsWsy dyd s

↑(((q-g(,)way)Wyst)dvda
=: b2 +Eaz

Observe that

1 glaibl-glae) La-e , (ofhip



bas

122 . 15 Milla Is-Wy ,swaxyl welts dudyde
·LI1 (luly +,-Vly ,sllwg) de daysa

2 = X -y

3 /I/a spy de
-> Lily,allWd e
·LivriTe- O a s- 0

ba

Ibn1314(s) -w(x,y))w, (x +y)w, (t-3) dedyards

- MylhaMAWdxWgts and a

↳/Walt-sidee

↳ gawaded STE -0 as sto

C .and D are estimated in the same way , we do C .

We wantIto be

·volybody ehe



( = 2 + ( - 1)

16-01)((o)-wwwy-ydl
+lu-vs-Mox-v(x)WayWgs)Yodd,a
· G +22

C

1415k()WylsWavy)( deda
- K112 so ma -o

22

12/slly)) lwy ,sl-rowylwys dydya

-Dla)) lolys)-Vocyl)Wgylwsdd
· lyi)((oln)-Voly))Wgylcys dydis
-: ( + 222
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Kalksweklds :KE-0 a sto

222

Kul <1)((ulyz)-Ulyldyw(z)dz Wala
↓ KIVlBrinks to a so

Now we have shown :

If uand o are entropy solutions , initial values Do
and to resp,

and

(ulo
, /pres - Molrim , 10%.H/po 10/BO

M(0 , t) , vo, t) GL'(R) ·

Then

In-v +glal so weakly.

For any two entropy solutions a and w
, we have

1Igrdudt-yo
↑

& (n,2) =Squirr (flus-fil) for all feet functions 430



🔗

·

Choosing Yet

Let I be the Lipschitz constant off
,
we also have that

1glu (In-u .

Pick an M30 andTo such that LT<M
.

-My
Define : Myle)wassds -!

· x(n ,+) = h(n -(t +M) - hg(x +Lt - M)

B(t) = hy/T - t)
B(t)

X(
,t) N

-·
-M+Lt

Define : Yat)-mtp(t)
At y 50

3

i 4 -1
·

-Mint M i -x

I is an admissible
test function ·

Y(n ,+) = -L(w, (x-(t +M) +wj(x +Lt -MB(t)

- xxtw
, (T- + )

Ya(n) = (wg-L) +M) +Wa(Lt - M))B()



In-vi +glyly :
- xhtwg(4/16-ul

-L (wg (k - Lt + M) +Wa(x+t-M1)B(t)(u -Vl 1 In,/
↓ (wg( - (++M) +Wg(n+Lt -M/lp() q(u ,0) - LIn-u/

-. -<IntWg(T -Eln-u)
A

↑ (wy (x -(t +M) + w,( +Lt -M1)p(t(n-ultr
Therefore Y

n(n)-Wudd
write this as ISR

,
and set

M

1: LITY(dy , = Mo-volaIm
where Y(x) is the characteristic function of the interval

[M +L+, M- L+]

12-1) <If -r(X() - (n(t) - v(x,+))x(x,+))B(t)dxdt

6. 1)Club-T-lu-wX dut

- luwe)()-Gl pt dd

=: a
: +f



Exercises : 1) Show that aE

2) Show that W GE

3) Show that IB-1Cz3
.

-

"By letting -O , we have shown that I W , s .e.

micWild Mo
--M +LT

for any two entropy solutions us and

We can
, if the limits exist, let M-X. to get

((u) ,+ --T1-Vol ·

The Riemann problem

↳ +f(u)y0 + "
IM,%)
: We he i u



Look for solutions on the form : U :/)

3
-U'-isflu) -o

-3U15) + flu/3114'ts1
= 0

U131(f'u) =3)
- 0

If 10 (U not constant) , then fin151) : 3

Must invest this formula , we solve for U.

Eample : flulu flu) : U, UBI3 j unit-

Does not fitinitial data !

44 IfIf is increasing on Mer) , then we can invest on

this interval to get :

He < felt

ult) = jy) fmstfudS
Up

-fur

UraU
If fois decreasing in the interval (Up, Hel , we can invert

to get a solution .

funcreasing

·
we ↓u



invert this
nf'(u) function

wantine
.
Monim

be were
Us Up

X

This is called a Rarefaction wave

The general solution :

Define fin) to be the lower convex envelope of f

f- (m) = suplgiu/g convex on [u,] , glal < ful]

f /4) depends on us , up !

fr(u) is the upper concave envelope of f

An 14 : inf(g/gis concave on Mrike) and glu)-flui]

u f(u)

·she
Ve

shosk ocregrationshowa
wavey
Ye Ur

- X


