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s*ﬁateg éo that‘ Y¥>1l.
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So using (5.19) snd {5.20) with these values of gﬁ‘fy and Y
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i v 4 . o T
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performing the appropriate algebra shows that: . ‘ d
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with similar reletion befwr@em 0‘3 and €, hences

- & " s N 5
. o - Sanaay [ e pm— . fm ! Ny E J ﬁ SV %
Spyrlloe) jun WZSET U Lol cos dAIE/ET o L IWVIESIE vi g
V/'lar ifB=1 L%/r{:lcg) tj(} g’ 2?(?;@?5) . j “'/lf }fﬁs;}/S
) . e fx oo
and Tthe similer relation with ¢% and . But since - o %»"ﬁ = = s WE Can
. w8 - *
write K{x} in the form; - ~
' A
!
— . fﬂ“—X’ 4 ==
for s»>v, K{x) = =Gy cos ¢ b I I {Z=y}¢
‘ *® ,ajﬂ"(,,.ﬂﬁ)
LY A
A F 5
R m . 2 s
Jl{v’ (-2)/s 3“;} dy = €3 cos (UAZEZLETT oy
v’(l«-s}/s ¥ i= Jr{l=8)
N t s

Jiy(3==)/s ;§
Vil=s 5178 ¥

or using the trigonometric addition formula, meking & change of varisble

s ¥ s 2¥X,
and using (5.10):

for sy vy . 14 /e ?“m 1es { l=r B=T
' Klx)m et f = ——GQE [ g COS e
1 S JO }L \ ;

=2 8 J r{l-s) J r{l=g)
| | . (5.24)
i
2o p{lrs)/s ' dep 8-t k,u{ =8 :SX{»E%
+ ;,L? >/ sin fe———— g gin f/ 7,;3 aily/(1-8i/e (xe2) dz
vf(mf&mf}{zsas?} j g’(“lmsz) : Jr{l=8) I E/(]_QE&“/ {=+2)
As a limiting cese of this, we can obtain the expression for h( } in ths

case e = . Namely:

2 h{ /(1-=r$7” (X-H& ?
ﬂcr)/r {342}

Procesding in similar manner for the case s ¢r, taking im (5.13) and {5.14)

f@*:; & Ar=5)/r{l=s) and Y= /{l-r;/r{les), and in {5.15) ysﬁﬁﬁfé‘: we have from

{5.11): !g | -

for s=vr, Kz} =
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Futting in the values of the B's and D's from (5.12); and notdng that (5.17) and (5.18) give, on teking

' m/rcs),/w(tvs},, ﬂj%a.%j{'l r)/e(l-g), and {= j(las)/s and performing some algebra, the following: ' :
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Having the explicit expression for the resolw inv kernel XK(x) in amy of the

forme {5.24), {5.85) or {5.28), the problem is now in principle solved for any given

o

initial disturbance,for by (5.7)

e ,
w AR @ S o oe
g(@)= £{0)+ | (o) x(T-0) do (5.29)
BN :
In smy practicel case the numerical inbtegrations that would have to be carried ou

thess $‘Sﬁ3 would be prohibitive. We should, n@vertﬁeleﬁs” like to gst some ides
the behavior of g{T) for large values of 4, =and in tﬁ@ general caze of ap inmiti
disbturbance which is finite in extent. That is, for av £{€) having the property
How we know the asympbobie behavior of Jy{%):

e T ] AN 2 A -~
. for large %,  Jq{m) 240 sin{x - #/1) {5.30)

From this it is seen from the above expressions for K{(x), that:

as AL—> ®, E(x\ —4 0 at least as rapidly =as x=3/2 {(5.31)

In 21l cases, then g‘ K(x\ux gxists mnd c&n +then in fact be ovalua nd asg the iimit

J
of {5.8) for ot 0. It is soen from this thab:
rem' _ ii" i
j K{x)dx = =1 {5.32)
O .
Hence:
e
B Ty g{(2)—pC+ [ ¢ Kcldo =z =0
Jo
ox ' és{’?«) ey O {5.33)
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Le 8 general ge@m Lh, we can conssguently state that, for an initisl
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b
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extent, %h@ disturbance on the shock front will eventually be damped
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¥I, Furbther inelysis of the Spzoisl Case of an Initial Disturbance Limited to the

Immediate Neighborhood of the Shock Front

Yie shall derive the snalytical expressienz for g{ ) in the special case

mentioned in (L.20) sbove. Namely, for: .

£(%) . £5(T) = (1&2)? {2/‘\-(%} J i/”lm i}} | (6.1)

Ina‘t@ad of doing this by integratien in the form (5.7} it is perhape simpler

'&”@ procesd agaim by Leplage transforms. For this:

[> A QL(Q‘{}M : éﬁz
%L( ) 1Ry () {6:2)

Enowing the transform of the ﬁaagel Tunction:

> ot sy fs} YIS N (6.3)

lo [ ienye

we haves
| PR B -
1 s, ' Les

[ I poivaeiisiany
(1+/5)% [ & JoF 4(1-8)/s

where s{O) hee bean t&he‘n as 1, fc»r convenience, Using, then, {5.5), we have:

{&:4)

EGL(&') =

g () = /i BTy - o M(wmﬁ (1 /5)2 -1} e (6.5)
L T r(1-s) ot $2{1+8-20) @,é/r(loa} 12 T

If then we proceed as we did in arviving at expressions for ¥(x), we seccure;

for s >» r,

et {00 | - -
g{€) = jrid 8) T ! .:tw sin L'z cos /ﬁi i
\f 8 ,ﬁO iji"”’“ r(l=6} fr{l=r)

| *§ L (68
1 cos 4T, { g=r leflmﬁsm ('E??*a.)‘g dz
= T A e e

;09 E'sin ZooE cos i | Jl%“/w —a ({M)} : (6.7}

Pl FE SO (1)
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and for B <r | - S | o | UNCMSS": IED

§2) = Be SAGTIE SO RO Ny S L R St [EE 1

B, o3

/ sin
w;r(?ie-zsg S der i (r=5) fr(.&aa)

> o | |
(i3 e”ﬂ-rsavrw €=0)l_1_ atn 2T (1-0)
Wms. ot . JioF r(l 2)

1= ‘ 1-5)/8 &/
COB fomime (i=a) CEL gfjml 2)/8 9/ dev
‘/r== r{l-g) v (3=8)/s @

4 , 3
+ A f‘(l“B @ mj(r«s;/V(ina\ zi 1 —— ain ler . (6-8)
LR 8 1o /1,,,, ‘ r{i-s} ‘ ‘ o

cos /1.:1" } Jlgxf(lwﬁ}/ﬂ (%m)gi

&
o

+

ire jr{lca) ﬂﬁjﬂw {Grz)
Numerical results have been th&in@d in one special case, nemoly for ’f‘(‘i‘) of
this form, and for the particulsr choice of parameters:
ro=1/2
=1/3

Thig correzponds to y=3% in the eguation of state, forsz .

(6.9)

$ = r/é’{_l:r_) =1/3 if Y= 3 and r = 1/2
The solution was not chtained frcﬁi the abéve -az;i&ly'ticél egpresaionsg- bbu;'?c by
.tﬁa IEY mechines which solved the in"cegml \equat'icn (l;,ﬁlé} by fimitedifﬁ‘ermcesg The
.g;‘raph of g(7) for this case.is shown in Fig. 1. The &mplituée has fellen to about 7.5%
of its initial value #ahen the second max:i.n-mm‘ is rewched, which is about by ﬁhg time tho

shock has traveled the distence of two wave lengths into the undisturbed meterial,

The analytical expression for ¥%his dase ia:

(1) = 3 U [cos /375 - (2/5) win /57 1)
F ~(1=0)//2 g}m (372 (-0 43 cos J7Z (T-0)] Jl(ﬁ % s (6.10)

+ 5 i[ °€T/f gsin VeV cﬁ"%-/g cos /372 0’.5 g;{f@%@)}
0

VoS
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The integrals contribute terms which for largse L behave asz 2:”5/ 2 times an

oacillating function.

¥I1. Sclutiocn for Infinite Wave Length
Since, in the above digcussion, Wa‘ have elﬁglay@d as indép@ndent variables;
=krUt and @ =kz, we have precluded the possibility of é;et‘bing; fx:mn the results the
solution for k = 0. However, this is @aaily- derived,

For k¥ = 0, the Grigﬂim:. differential @qumlons are:

Bud -5
bt T
é\:u?: o2 ¢ g/\:r}' ' .
ol & e : R ‘ . {?@«l)
&t " T :
and 3
&}ué %) évl\> =0
dz &t Vv

It is clear that u% is seroc. Adding -¢ times the third sguabion to the
spconds
) &\{ v 4 \ o
{wggcc éi “E"Q T “0 . (7'2)
which states that the qu@.n‘hity “x %»c{vl/v) is propageted as a .constant along the
sherscteristices z+ ot = const. The characteristic of this family through the point
(arutlytl) isg
Z-ﬁ-Z‘Utl = C(tl"-’t)‘ﬁ - : (?“5)
which intersects the t20 lins at < {c=rU)%;, O‘% or <rUg(lmﬁ)/3} tlDO}, using the

1

definition of 8. Hence .we have} a5 uz+c(vl/v) has the same value at all points of

(To3): | )
1, . vk . i E ‘
%\u; *o m} =t = {u% Yo o4 t=0 (7-4)

7 22=rUty | ¥ zsrU f1=/8)//t%£msuz
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Apply:.ug the bound&ry ancl ini s.ia.l conaiﬁmnag “then:

__fig dh( 1) 1(1’U \n@Lt 0_) 5?_ v ( Jg(lﬁf)/,/—}tlgf)) . (705)

—le 1
dt
Kn'tegratings S _ R -
| 12 {’1 1} Sl
n{t} a_h(O) Z e u -&'-jf- =0 iy
S ?1 “ﬂv(; £ f L V; z:rUE(lq/E)Afgjtl
or

| : ﬁ E’UE(lﬂf)/n/B L u (? G) Vl(zao}\i
h(t) h{0)+ ?Egyzﬁ?g;gj; /5 :

For an. initial. dlstdrbance which is findte in extevxt then ui mnd vl vam.m for all

(76

ry ﬁ-v

222,

for some i’ﬁ.xed 2o E‘or all values of © 7 [f/{]af}] /X‘U th@ above integr&l and
"ﬁafncea b(‘f) r'smain congtant, -

As a resuls. . For an inx‘txal finite disturb&nca,, the shock front advances a.
fized mmn‘t nhead of its nmdisturbed pomtion,, due to the zere«:arder chrier c@mp©=
"nont (Ln the variable x, the coordinate along ti ¢ shock) of the dwturbaxxce,. meem»-"

mhi‘le it im undergolng the d&zr_ped aacilla ionag m the higheraardar components as

‘studied in the precedimg sectlons,
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