SECTION-8
Traveling Waves
for the
p-system

Math-280: A Mathematical
Introduction
to

Shock Waves

Blake Temple, UC-Davis




TT(‘)\&\[{/\% Wave SD\\)*\'(BM ‘FDV @
vigout P sactem
. S%S*QM g one awas: Uy *%X\X =0 A8

Shock( &&\\&\S R-0 gx)w WV\CX\? S [l =)
s Vigwous QQY*\)V\)CL\V(DV\ \N\‘\\’\ Qv‘\*\Q\FU'Ox\ \)‘S\\I;Q(JDK

Uit + $luy, =ik ey
S

avtidiaal
IVEIRS\)S kJDl

+ \Ne \W\L %\, . *YONQX\H\ N\ &t\\\A\ ﬁ qu

e &?va\\nd\ﬂ ‘\‘\\Q &\ML\C‘ . Shol
0 =W (’i——;i\ D\c}\;v? e
A
:\M\Sjmva' U\)\\Q,V\ U"( o, x>
st cond] (& % =thrionf &) 6& s

+ Ploy UQ&\ wih e : XSTJ /Sa%@
- Bwpn =g
_ul s ey = \ \;sre%yot\.
wi==Su+d re £ e
P hde Bt W ofso bW (R
3> - D~
S R cesu,~
5 u’:-s(\x-u\nﬂ?(\x&% (o0E)
Fadde . % B ul-0 Thew Lk < i W
§>+ad ;

S &o)n&‘x

ave wcxﬁ \z’\x o‘\ (oob) |
J feontlivg wave £ exith

u\mt&“\ov(m* of 00%

S Uy Vg Sofit RH Jurd L
5 = SK\M\)“\\ U)M\& \M\% \m\l\(\% P\Jo&[\\hﬂ(

Tos E\

b ot




® ©

F Bhnodey N B &v(\gj&w\ : _
Main Theotrs Leb T g be in {“\\)%\)NDJVL()L\)%

YU TR ol
U + P, =0 Q“S 5 K*)) Sl =
opE. W Phen: x\\%v\ Me &\\DQ\L ‘D&\M A\TL%\OR ha Q.
U =Sy s MV VYERY ?v@{\\,e ARV Qg:(\;& =i
- Q’A\{ e %i;’;\ T t\%j%i Nott. The retoll vmr\)\m T, Plep
=) wz Wis Sele wt Phad Sov @\Sgslr&v«
V= =sh-wy sl = QLuvy o shaek TN ﬂ&z Lax Qvérmm MV\<§+
O < =S (u-u) +(2-R) =} (V) i P o ol &0 ST o

MRS \?\“bx\\\ Sobw 6f UKQL"WX\X U




4 ®

B Assome Uy € @: (U(,\ lemma 1t W <0 oW R AVIV/S \A “@U§B

U, — Ua refple
C = V\C)\ I
gy 2 EUX ) o UK;C; Py Siwee S{UL: [H) we kwow
Uy <Oy Vo >VL v G ot o B
R | S = (T, UR) = L ) Vil S
o TM\'Q,\W\ ININTN Qgr\;o}r\bﬂ& : /\/\/\ l\
§ [w\ N SL\:X I\r\_\
/. & =
Ve =8 KV“V\,X'\' K \)\*\A\«\ QQU‘J\IX % &t\jc_)\){\\ p}\
Do =Sy v (B-R = YY) Cwncand 3 o
S \I:)\L

o Ton sothiel Gua) =) Yy VW)Y

4 Q) <V S m Nygw 3 Tov w!' s

BXM\%\\* \\VQ«{ e S\We -5 50

. NN S

e Qlaam - 0 <0 ON mc,\\iw\

LRk cx\m\& WLt B~u, = o %\he&
= 8" S = % N-V
A A Vf\a )

:> \)\I;E ’PJ\, _\_AP 'PL\E(\] V\,

ST

=




Now Lemmal $ollaws Prom the KDV\“Q*(SVX @
% ’?U\ v Le. | <o )?'[W =
» Py~ Hv0)

N -V,

17 (VR\ ND(.V‘—\ > H\_
Ve ~VUp W =i

N\

V(n v Vk Vv
o o e B il %
Ve~ Vi V-V

P ok ’M)‘%(\i\l\ AV

VR‘VL \} VL
A g\
nRY (AN

. D
> - lesS mga\\\"*

& nd odine PN Y & WP = gwuﬂ
&) T
S
N )
v S 53
djﬁ B )‘)"(\1\
a\\ll S =N
= \sgg\{w I c\lewc@&w (ONNER Q)
NN Parw U s UR
U\«\ Ui

N




_ ®
Feimo )l 0 v <oy on “PV\Q IKD(,\)I"M

AP(\X/\’X =0 \QQ}\M RO[, W_)‘.OR :
P 0/ = o) s6 = - SW-W *(M(,\

= /‘)“?L = (U"ub\
Thws

¥ f

V= SOl r Uy, = ST —S——E

Sy
IS0} pos

@ PLC*VT‘Q 1 Q\)%\)V\\NQ\)S Sad{w B* ODE'S @

A ex minel hdiee gu “M\nel\'\xg (NAVe
Vs = S + un ) = QU
Woe =S (umuy 4 (PR = TV
S =s{u. v\ =nst OB - e (459

s

Ue

]
{

L

Rech ?M o SVERNER G reym hatw

KOS Th an o w ve%\“wﬁ\,\l\“&

provt =1 AN WV\M\}\V@X vy \\n U&

(Le Ug & $0N 1€ oy pild meedt Hug: lb{@vi
N :U‘\ -Nfﬁ(\\ x\m%c\ < becoulp &\\'\M\OJW-W &\M\% X@




indevigw of
! ! L,i/,/. @)
N 2R W <D W\’\VQ%mV\

Pt The ochide QD b V(LW D ave
where v u! dhange tign Timee A ¢
bounded B\a (o D) 1RRL . L' have ons)
s\gw w oadd . Bob o <b on GiRE Y
v/ >o o Pauy sy S ese Q\é'\v\& qre
mantaned ol

E fhc —The W (TR0 o o \m&rue W‘D\\\\
&m\\so\\‘}\@l Uk U Folowe o \DW& oS
il W a caddle PT whose un shakle
durehin ?mv‘\\g o A B then the
vwskro&\f ‘gv\i\'k@ A S,vaik (\AATB SAx 3 &) Sl
R har wy vect @L& . Pwncoves Rovdigod
ovh Y Wt o Jo Qu v ave wmwlr%\d
Cx\muB Qr\n’ﬁ\

SM!

i

R‘ﬁ . thal e SMMQ) % vwﬁ+&lb{?
o \)mv\\S (V\*b H .

V\{ : = S(v-ve +&~u~\\lb\ . F(\J)U\}
QU\ =4 (\)r\h} i @’?L\
Q“E\ - \“3 ) X UF
5V e
o PO

= \&F-XI\ = L‘S‘\\l t ?l(\ll_\ paE

st T

05 one g fone wey vl D sddle v




Q\\clv_«;‘\ onchable dwedhon ?}S Eﬁb o © e

S :Vn = =P
N, =8t IR e
& i P R AN :%ﬂ NEYT
—-_— \\~ ’ e V‘-&
Wb‘ \ \\ =0 . L
P b
e N;
R by & k: = \ - P <= Pl

NETTRRRS T

\Y
\ v ag = ~ﬁ’ N
o - i o
§ 0, \\H‘L\Su AV . Ry > - "R
diedion TR

'“’:'g} S TP > - > - T [Fig

o) = =S + (00 \&9 R
Q\Bv\x ' 6_\4 O\\OV\% oo
o O ="Y(9\ = -§lu- U\%?\ au . 0N =

d Q;D @ U(, R\ (LV\’UL

d
&‘L &\bv\f\
NS




P\c: v P ®

-

VEE

% %=~m $ =0
3

1

A\
&“ F ")K\}L\ \W&:\\
e r—— i \] -% (Vo

Poves S R, §l1 o A 3G

Thewems 7% T e A7 (0 then 3 o
\)V\\O'_\\;{ me%\\}\\ ha e gg\\,\ o T\«q WLy uf
f~§‘g)§.+%t\/\ @0 UJCJr%k\x:E\XXX \owwed%“\
T, ™ Y)R % &)v\\w%@é&} UZ\ &?e@a N
S vecult o U Q}\_(’\“)L\

I

Note @ We m%\m@& Pl Piag
- = >

@ ’W)\NQ (’\V%\)MQV\T Qg\i\g QM‘ _Of\ﬁ %:(U“A
Camﬁ\x&? e Doy \’k\e 'Q-S%&‘%QM 'ﬂ\e La)g

e sa—

6\\. NQOA L\w‘\C\J‘ ?w &\WQ\‘S [ @O_J\v.\\fov\le(
Jm ‘%\\Q “\'\\,\‘\A\.\JFW\‘\"\ ‘_H\CJ‘ 8\\%L\¢& \QQ \\H\x(
‘QJY ﬂ*&wk\\\f&kf\ NGV Ss\v\’ﬁ \3JY

U, + H(02) = CVxs

" \\M* ¢ —=>0,




B Exidone o JWM’Q\\Y\% WaNe i%\v\’g © Regxrr\d to R

%Dv N OV RV "X *B\L@Q KG\\\XO& ) P\MSQ\W MO\\\FM a ‘ -
\ths%r\ln pp 28627k (\M} o) GLER R [Quy =0

From (M6, M) By Py T-13 Section L &M%\ @\{* @\X\W\X: %*zMX\)\M
B0 ) £+ () = oo+ W
QM\ ng}\\{* \\\@U\@\)\‘\T 50 2
En) E, 4 &N&%—W‘\U\\ =06
E =X
with RO sheew Yeneye

) <=\
M) o= -PL T . @":Q\&[uu\l*lMD oD Ty Q)
D samm % i ved @oﬁ W) % < -

it o g B By @), = b Wt RO,
U, + I (R 9BUAN < (a iy div it 4 waT

EN E, +dw (E+P)W) =~ dv G-u 4+ RAT

B oS b ki

bs)




. _
Qa [wk &w *m%\m% WanfQ = S\\n‘f J\-\r\aj

A%?Q,\\A VA X—»SJ( Some QR)Q@(& SSLDM{‘
ok o ¢ Soliloon Trome 8, o o

Q=S | WUy (BB plug m i)
M Su= kwﬁ =4

0y P -y suech =0,
(& e (30 e+ TRY ~ w2 ~oneh =

Use (M8 ty Qe Yor O s L P\v(ﬂ (H\)
My BIER) b oute cancelation 5 g@

E) 22 < hle -8 ar- O\ =L, d)

WY 3\; : \éh v (r-ay| =M €) \
e D= (1, 9)

\D:Q, = Q/_‘— Sl S
\30‘ ; L | (Ll/ZQI ) tl%(,he\

Novwy agtome %0:@\0)90\ Vs (4,0) ©

ave the My righd e 6t o lay
chot~wane y 8o S\ LHEY Y, wiog §e0
S Bghyeo. Tno19ny Gihavg dedidied
"\'\\% %\\B\v\‘\\‘?} NN:H {f )UCL\(CQ CLJ[ LGQK &\(\Bd((
&\mv iv\w WS - M\\Sﬁmw i&m vfl &JMJ(\P |
sothiorad 1o \M?(S AL ot shad %\mb‘\(noe
AS&\)N\Q :

@ Lo Mg >0

@ A fwo corvey L BM on wL\{cL« L(/F,@X =D
b M0 <0 wep whidh wdeed ot 1,1,
st 1’\\&&% ove ﬂ»o QW\)D Sb[»ﬂ [sp N M=D

() LT50 on L /Q‘ st oy

® L%/L@ <M”/N\g al 2y ) L?/L®> M"/(\/\B ol 1 ,
ﬂ\\_ﬁﬁf —ﬂ\ shode PVBF{\LG IO(M \E\ 51@“\ x%:;g> Zo‘ :




P Condihion = cong &v&\;r\s\ﬂ o J\Vﬁdﬁw
%VSQ _\A\\\U\ 10 QS\?@ ?Q?Qv VR‘V’ Q&& &L(ﬁ\

el T dle




