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Anisotropic  ma te r i a l s  of f ibrous s t ruc tu re  a re  being more  and more  widely used in technology. A 
cha rac t e r i s t i c  feature  of these  mate r ia l s  is the broad possibi l i ty  of control l ing s t ruc ture .  In view of this,  
s t r uc tu re s  and bodies made of them genera l ly  have not only anisotropic ,  but also continuously inhomogeneous 
p r o p e r t i e s .  This fact  toge ther  with the possibi l i ty  of varying the c h a r a c t e r  of the anisot ropy and inhomogen- 
c i ty  necess i t a te  a broad and detailed study of such bodies, including the i r  behavior  under dynamic loading. 
In the p re sen t  a r t i c l e  we invest igate ce r ta in  cha rac t e r i s t i c s  of  the propagation of e las t ic  waves in anisotropic  
and inhomogeneous media,  in pa r t i cu l a r  the possibi l i ty  of dynamic compactness  of s t r e s s  waves.  

1. Statement  of the P rob lem.  We consider  a continuously inhomogeneous and anisotropic medium bounded 
by a sur face  S and extending beyond it to infinity. Up to the t ime t = 0 the medium is at r e s t .  At t = 0 points 
on the sur face  S a re  dis turbed by some sys tem of loads which subsequently depend on t ime.  The p rob lem is 
to explain (in the l inear  formulation) some cha rac t e r i s t i c s  of the propagation of s t r e s s  waves produced by 
these  d is turbances .  

We wri te  down the n e c e s s a r y  re la t ions  [1]: 

the equations of motion 

P-lVio~ = ~;; (i.i) 

Hooke 's  law 

~ J  = C~Jkz~hz; 

the Cauehy equations 

t 

By using the s y m m e t r y  p rope r t i e s  of the st iffness t enso r  c i j ld  we obtain f rom (1.2) and (1.3) 

(1.2) 

(1.3) 

We form the following combination 

Using (1.4) we have 

o~J = C~JkIVhu z. (1.4) 

C ~ v h  (p-lvia~J - -  ~J) - -  0 

(1.5) 

System (1.5) is the basic resolving sys t em of the e l a s t i c i t y - theo ry  s t r e s s  equations in curv i l inear  coo r -  
dinates for  an inhomogeneous anisot ropic  body. Since the s t r e s s  t enso r  is symmet r i c ,  and the components  of 
the s t i f fness  t enso r  Ckmi a re  s y m m e t r i c  in the indices I and m, t he re  a re  six independent equatim~s in the 

six unknowns O-/m. 
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We set  the following boundary conditions for  sys t em (1.5): 

oi~vJ Is = Till(t); 

~ =  o ~ = 0  at t = O ;  

o~--~O as [ x l - + c ~ ,  

where  H(t) is the Heavis ide function; Ix[ ,  dis tance f rom the surface  S; 
su r face .  

(1 .6)  

(1.7) 
(1 . s )  

and t,j, a unit vec tor  normal  to the 

Equations of type (1.5) were  der ived  in ca r t e s i an  coordinates  for  a homogeneous i sot ropic  medium in 
a different  way by Iguachak (cf. [2]) and wri t ten in the fo rm 

P ~.. 
-~( " 3~+2t~6'J(~'~k)=~k~'hJ+~;~:~ (1.9) 

S e t t i n g  

Ct,~j~ = ~'6~m6~ + ~t(6t~8,~i + 6,j6,~), p = const 

in (1.5), where  k and g a re  the Lain6 p a r a m e t e r s ,  shows the equivalence of Eqs.  (1.5) and (1.9). 

2. Deviation of Resolvents  of the Boundary-Value P ro b l em .  We assume that the mechanical  p a r a m e t e r s  
of the medium a re  such that  at each fixed point in space the equations of mot ion (1.5) a re  hyperbol ic .  T h e r e -  
fo re ,  the veloci ty  of propagation of a dis turbance must  be finite, and inthe so lu t ionofboundary-va lue  prob lem 
(1.5)-(1.8) the re  must  be a sur face  of discontinuity a (x~,  t) = 0 separat ing the dis turbed region f rom the r e -  
gion at r e s t .  Consequently,  we seek the solution in the c lass  of discontinuous functions. 

We wr i te  the solution of the boundary-value prob lem as the product  of a smooth function Fij t imes  the 
genera l i zed  Heavis ide function H: 

(#J = FtJ(x~ ,t)H(f~)' (2.1) 

which automat ical ly  sa t i s f i es  the radia t ion conditions (1.8). The surface  of discontinuity (wavefront) is not 
known beforehand.  It can be found f rom the equation determining the condition n e c e s s a r y  for  the exis tence 
of  a solution of  fo rm (2.1). 

We see  that ~2 is express ib le  in t e r m s  of t: 

P~ ----- t -  ~(x~), 

where  w i s  a smooth function of  coordina tes  and independent of t ime.  Then (2.1) can be wri t ten as 

(2.2) 

otis-FtJ(xc,,  t -  r  o~). 

The fo r m  of  Eq. (2.3) enables  us to take the Laplace t r a n s f o r m  

(2.3) 

~s  = ! 6~Je-ptdt. (2.4) 
0 

Since the method of Laplace  t r ans fo rmat ions  (2.4) can opera te  with impulse functions, we assume the i r  
p re sence  in our  solution ; 

F ~ = z~J(-1)~ (t --  o1) + F~ J (x~ t -- c0), (2.5) 

where  F[J is the analytic pa r t  of  the function Fi j .  We expand F~J in (2.5) in a Tay lo r  s e r i e s  in t ime in the 
neighborhood of t -- co, i .e . ,  in the neighborhood of  the wavefront .  Then 

F i~ = z ~(-1) (x~) ~ (t o)) ' ~ '  :~j(n)(~) (t -- o))Z 
- -  ~- ~ n! (2 .6)  

Actually we have obtained the r ep resen ta t ion  of  the solution of (2.3) in the fo rm of a r ay  expansion [3]. 
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I f  we now take  the Lap l ace  t r a n s f o r m  of (2.1) and use  (2.6) we obtain 

. . . . .  o~ z ~)(n) -p~o 

~ - =  ~ e - P e  = n=~ 1 ~  7 e ,  �9 (2.7) 

The r ep re sen t a t i on  (2.6) and (2.7) enables  us to take inve r se  t r a n s f o r m s  automat ica l ly .  

A r ep re sen t a t i on  s i m i l a r  to (2.6) was used in [4] in a one-d imens iona l  p rob l em of a s t r e s s  wave in an 
inhomogeneous rod  to de t e rmine  the change of the wave ampli tude at the front  during i ts  propagat ion.  

Using (1.7) we wr i te  the Laplace  t r a n s f o r m  of s y s t e m  (1.5) 

c,%w ( p - % ) ~ J )  = ;-,%,.. ( 2 . s )  

Substi tut ing Eqs.  (2.7) and (2.8), col lect ing t e r m s  in the s ame  powers  of p and equating t hem to zero ,  we ob-  
ta in  

--Ll"~"zii("-2)) + Mz'~(z~J('~-1)) = D'm(zlJ('~))' (2.9) 

where  

Dz,~ (z *~) -* :,~ ~ i: p Clmj~O~i(-O~,kg - -  Z l rn ;  

k -1 .,ij --I ~j . 

(n = - - 1 , 0 ,  t ,  2 . . . . .  i . ]  = 1 , 2 , 3 ) .  

H e r e  

(2.10) 

(2.11) 

(2.12) 

z ~j(-~ -~- z ~j(-3)  -~-  O. 

3, Solvabil i ty of the S y s t e m o f R e c u r r e n c e  Equations (2.9). It  can be shown that  for  (2.9) to be solvable  
it  is n e c e s s a r y  that  the s y s t e m  of a lgebra ic  equations 

-1 h 
(p  c t . , j~ ) , z (o , ,  - ; , j g . . )  z ~j(- ' )  = 0 ( 3 . 1 )  

have a nont r iv ia l  solution.  The n e c e s s a r y  and sufficient  condition for  th is  is the vanishing of the de te rminan t  
of the m a t r i x  of the unknowns [5]. If  we wri te  the m a t r i x  in (3.1) in c a r t e s i a n  coord ina tes ,  a l i nea r  t r a n s -  
fo rma t ion  of i t s  rows  and columns (p rese rv ing  the determinant)  can be found which r educes  it  to the f o r m  

jh Cm0,k~,l - -  pS~ 

"lk" " 2k Clo~o,~; C12co,h; 
lk 2h C~3r C13o),k; 
lk 2k . 

Co.3, 0),h; C 2 3 ~ , h ~  

0 0 0 
0 0 0 
0 0 0 

C3hr 1~. ,~; - - P ;  O; 0 

C3~% ~ ,h; O; - - p ;  0 
C~r O; O; ~ p  

(k and l a r e  sum m ed  o v e r  f r o m  1 to 3). Hence it i s  c l e a r  that  

(3.2) 

p3det[ P {l o. - -  C~zc~176 --  = (3.3) 

The l a s t  equation is the c h a r a c t e r i s t i c  equation for  (1.5), whose su r f ace s  a re  de t e rmined  by the equa-  
t ion ~2 = 0 [6]. The boundary conditions for  the function ~o follow f r o m  the condition that  at t = 0 the su r face  
S mus t  coincide with the wavefront  su r face ,  i .e . ,  

~]s  = 0  (3.4) 
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If we introduce the idea of the veloci ty  of the front  along i ts  normal ,  and the d i rec t ion cosines  of the normal ,  
and use the equations [7] 

Gn = --(~lgrad (o{ - l =  Igrad col -t, 
v~ =- - f~ i lg rad  col-i = o~,iGn, (3.5) 

we can r ewr i t e  (3.3) in the equivalent  fo rm 

e ~k d t[Cuv~v~ ~ j --  9G~8~ I = O. (3.6) 

Thus,  the p rob lem of finding G2 n f rom (3.6) is reduced to the prob lem of determining the eigenvalues 
of the symm e t r i c  ma t r i x  G~lfl~v~v l . _ . ~  It is known that in this  case  all  the eigenvalues of the ma t r ix  a re  r e a l .  

Hence,  it  follows that  along any given d i rec t ion  vj in an e las t ic  medium the re  a re  exact ly  t h ree  possible  ve-  
loci t ies  ofwave propagat ion [8]. The p rob lem of determining the function w is descr ibed  in somewhat more  
detai l  in [3]. 

It is known [5] that the application of e Iementa ry  t r ans fo rmat ions  with columns of a ma t r ix  is equivalent 
to a l inear  t r ans fo rmat ion  of var iab les  in (3.1). It  tu rns  out that  for  ca r t e s i an  coordinates  the t r a n s f o r m a t i o n  
f rom  ma t r ix  (3.1) to (3.2) is equivalent to  introducing the new var iab les  

3 
y((i). = .~ ~i~-(-i)"w,j (i ---- l, 2, 3), ~,'(-i) = z~-i)12, Y(fi) = z(~31), Y(6 - i )=  z(~31). (3.7) 

jffii 

By analogy with (3.7) where  n = - 1  we introduce var iab les  yi  (n) for  n > - 1 .  

we  r s orm s.to  e u.  oos e.o  
with boundary conditions (1.6) p e r m i t  the de te rmina t ion  of yi ( ) . .  . . . ,  yi(n), . . . ,  in success ion,  and con-  
sequently the components  of the s t r e s s  t enso r  (for a known function of the front w). We assume that  all va l -  
ues  of  w sat isfying Eqs.  (3.3) and (3.4) have been de termined,  and that the functions are  s ingle-valued and 
suff icient ly smooth functions of coord ina tes ,  thus excluding f rom considerat ion the p r e sen ce  of caus t ics .  

We substi tute one of these  values  into the t r an s fo rm ed  sys tem of equations (2.9) for  n = - 1 .  F r o m  the 
fo rm  of m a t r i x  (3.2) it follows that  s ix of  the components  y~_l) a re  expressed  solely in t e r m s  of r < 3 func- 
t ions of yl(-1), y2(-I), y3(-1), where  3 - r  is the rank of the c o r n e r  minor  in (3.2). In addition let  us consider  
the  f i r s t  th ree  of  the t r a n s f o r m e d  equations (2.9) for  n = 0. We have a sys tem of l inear  algebraic  equations 
fo r  yl(~ y2(~ y3(0) with an inhomogeneous r ight-hand side depending on the given coefficients  in the equations, 
the known solution for  w, and yi(-t). It is known [5] that  for  such a sys tem of equations there  are  exact ly  r 
l i nea r ly  independent t r ans fo rma t ions  of rows giving a ze ro  combination on the lef t -hand side of  the sys tem.  
This  enables us to obtain r f i r s t - o r d e r p a r t i a l  different ia l  equations for  the r unknown functions of the yi(-t). 

We go through a s imi l a r  p r o c e s s  for  the remaining solutions for w. As a r e su l t  we a r r ive  at the prob lem of 
de termining  r t functions f rom the same number  of columns of the equations,  where  r 1 is the total  number  of 
functions to be de te rmined  

The rank  of the c o r n e r  minor  of (3.2) can depend on both the point in space x ~  and the choice of the 
coordinate  sys t em (the d i rec t ion  of the gradient  of  col Using the represen ta t ion  (3.6) and reducing this ma-  
t r i x  to the Jordan  fo rm,  i t  can be shown that if at a given point for  given di rect ions  its rank is 3 - r ,  the 
mult ipl ic i ty  of the ve loc i ty  G n in this  case  is r .  It follows f rom this that for  any coordinates  at each point 
in space finding the yi (-1} ( i  = 1, 2, 3) is reduced to the solving of a sys tem of t h ree  f i r s t - o r d e r p a r t i a l  d i f fer -  
ent ial  equations.  The genera l  solution of the prob lem is wri t ten  as a sum of pa r t i cu l a r  solutions,  and must  
sa t i s fy  the boundary conditions on the sur face  S. Let  us obtain these  condit ions.  We expand the t r a n s f o r m  of 
the r ight-hand side of  (1.6) in the s e r i e s  

,~k f + l  (3.8) 

We rewr i t e  (1.6) using Eqs.  (3.5) and (3.7) 

632 



o % , :  Is = y* t~ = c ; ?  Is ~r~H (t). 

Hence  

yi(n)[s:G~llsTi(n) ( i =  t, 2, 3). 

Consequently the problem of determining the yi (-l) (i = 1, 2, . . . ,  6) is reduced to a Cauchy boundary-value 
problem.  Henceforth,  we assume that the boundary S, the coefficients in Eqs.  (1.5), and the boundary func-  
t ions T i in (1.6) pos ses s  the requi red  proper t i es  of smoothness  to ensure  the existence and uniqueness of 
the solution of  this problem.  Hence it follows that the expansions in Eqs.  (2.7) and (3.8) must  begin with the 
same values of n. 

Af ter  the yi (-i) have been found, the values of yi(~ . . . ,  yi(n), . . . ave determined f rom the r ecu r r ence  
re la t ions .  

4. Phys ica l  Conditions of Compatibil i ty.  Relation between S t ress  and Displacement Wave Fields .  Sup- 
pose the Laplace t r a n s f o r m  of a displacement  wave is  given by the ser ies  

0r  

. . . .  1 P~--:-~ e , (4.1) 

and the t r ans fo rm of the s t r e s s  wave has the form (2.7). We substitute (4.1) and (2.7) into the t r ans fo rmed  
equation of motion (1.1), col lect  t e r m s  with the same powers  of p, and equate them to zero .  Then we obtain 

for  n =  O, 1, 2, 3, . . . .  

pfi(-~) = 0; (4.2) 

pfi(0> = _z~j(_o~,i; (4.3) 

p/(,, § = V i z~j(n-l> -- ziJ(")0hl (4.4) 

The condition (4.2) indicates that the o rde r  of the minimum discontinuity of the t ime derivative of the 
displacement  is one lower than the minimum o rde r  of the discontinuity of the s t r e s s .  By using Eqs.  (4.3) and 
(4.4) and the se r i e s  (2.6) for the known equation of the wavefront  , the total field of the displacement wave can 
be cons t ruc ted  if the field of the s t r e s s  wave is known. Equations (4.2)-(4.4) are  valid for  any continuous me-  
dium, elast ic  or  not, s ince no physical  laws were used in the i r  derivation.  

We now substitute (4.1) and (2.7) into the Laplace t r a n s f o r m  of Hooke 's  law and collect  t e r m s  in the 
same powers  of p. 

Then we obtain 

ci j lo) ~.k(- 1) O; k , .  = (4 .5)  
ZU(-1) CiJl(o ~h(o~. 

= k , u  , (4.6) 
" o /,~(,~+i)~ z i~'~) = C~ Jz (Vd k(")- ,z J (4.7) 

for  n = 0, 1, 2, 3, . . . .  Equations (4.3) and (4.6) determine the relat ion between the minimum discontinu- 
ities of the s t r e s s  waves and the minimum discontinuities of the displacement  waves.  A s imi la r  relat ion for 
discontinuit ies of higher der ivat ives  is de termined by Eqs.  (4.4) and (4.7). 

Equations (4.6) and (4.7) enable us to find the total  fields of s t r e s s  waves if we are given the field of the 
displacement  wave. 

Using the notation of (3.5), Eq. (4.3) can be rewri t ten  in the f o r m  

ziJ(-1) vi = --pG.fJ(~ 

I f  O(~ - -  o ,  

z ~j~~ v~ = --pGnfiO). (4.8) 

Equation (4.8) agrees  with the condition of dynamic compatibil i ty given in [7] and derived there  in a different 
way. 
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5. Conditions of Dynamic Compactness  for  S t re s s  Waves.  We say that  a sys tem consist ing of a s emi -  
infinite e las t ic  medium bounded by a sur face  S on which the re  is a distr ibution of active loads sa t i s f ies  the 
condit ion of dynamic compactness  if  under  the action of a boundary load for  a finite t ime  t o each point of the 
medimn is at r e s t  a f te r  the passage  of all the unloading wavefronts .  

I t  follows f rom this  definition that  dynamical ly  compact  sys tems  t r a n s f e r  the given dis tr ibut ion of  the 
boundary load in suchaway  that d is turbances  local ized in t ime  on the boundary cor respond  to d is turbances  
loca l ized  in t ime  at each point of  space.  

In accord  with the definition of compactness  we rep lace  the genera l  boundary conditions (1.6) by the 
conditions 

o ~ Is = A~J(x.)lsP~J(t)G (t, to) 

(no summat ion ove r  indices) ,  where  

0, t < 0, 
V ( t ,  t o ) = g ( t ) H ( t o - - t ) =  ti" O~t<~. to , :  

O, t >  t o. 

(5.1) 

In (5.1) the six components  Aij a re  exp re s sed  in t e r m s  of the th ree  components  of the s t r e s s  vec tor ,  the 
gradient  at the sur face  S, and the cha rac t e r i s t i c s  of the medium in the neighborhood of this surface  (cf. the 
las t  t h ree  rows of ma t r ix  (3.2)). It  tu rns  out that  the investigation of dynamic compactness  for  a r b i t r a r y  
functions pi j  reduces  to veryi fying this  condition for  

p~( t )  = ~(t). (5.2) 

LEMMA. A sys t em for  s t r e s s e s  (1.5), (5.1), (1.7), and (1.8) is dynamical ly  compact  if and only if to 
the boundary dis turbance (5.1) for  condition (5.2) t he re  cor responds  the solution 

3 

~iJ = ~, A* j (xa) ~i (f~v)~ (5.3) 
V=I 

where  ~27 = t - o~(xa)  = 0 is the equation of  the cor responding  front .  

P roo f .  As noted in Sec.  3, to the boundary condition (5.1), taking account of (5.2), t he re  must  c o r r e -  

spond, in any case ,  the solution 
" '  V n 

~ 1  n ~ o  

�9 ~ ( 5 . 4 )  
= ~ {A~ ~ (x~) 6 (n,) + B~ ~ (x~, ~ )  ~ (0.~) }. 

V = I  

I f  we cons ider  solution (5.4) as fundamental ,  in accord  with the pr inciple  of superposi t ion [6], to the boundary 
d is turbance  (5.1) t he re  must  co r respond  the solution 

X B~ i (x., flt -- ~) H (a.  -- T) dr!~ ---- ~, (x.) (a,) (a . ,  t o) B v (x~, f~v - -3)  dr H ( f ~ )  
V=I I. 

(i and j a r e  not summed over) .  

We cons ider  the solution at an a r b i t r a r y  fixed in te r io r  point Xo~. We have 

IO foI! ~max ~ O, - ~ t iliJ(t) for O~max,~,J,~,in'~ , ,  ( 5 . 5 )  
I B t .  

tv =I o 

(i and j a r e  not summed over}; the Ill a r e  ce r t a in  functions of 3the t ime  which are  not genera l ly  ze ro .  If  
the conditions of  the l e m m a  are  sat isf ied,  we have,  f r o m  (5.4) ~,B~J___0, and f ro m  (5.5) the re  follows (5.3), 
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i .e . ,  dynamic c o m p a c t n e s s .  I f  the r e q u i r e m e n t  for  dynamic  compac tnes s  is sa t is f ied,  it is n e c e s s a r y  for  the 
3 

l a s t  exp re s s ion  in (5.5) to van ish  for  a r b i t r a r y  p i j .  But this is  equivalent  to ~ B~ i ~ 0. 

The n e c e s s a r y  and sufficient  condition for  s y s t e m  (1.5)-(1.8) to be dynamica l ly  compac t  THEOREM. 
is that  the following s y s t e m  of equations be sa t i s f ied  on all  f ronts  s imul taneously:  

Dzm(z~O -- Mzm(z~ 0 = Lzm(zii) = O, (5.6) 

where  the ope ra to r s  Dlm, M/m,  and L /m a re  desc r ibed  in (2.10)-(2.12). 

P roof .  We use  the l e m m a  proved .  Suppose a load (5.1) acts  with condition (5.2). This  co r r e sponds  to 
the fact  that  the expansion of the t r a n s f o r m  of (5.1) contains jus t  one t e r m  of s e r i e s  (2.7). We solve the r e -  

c u r r e n t  s y s t e m  (2.9). After  de te rmin ing  the ziJ(-1), finding the ziJ (n) (n = 0, 1, . . .) is reduced s~ a conse-  
quence of (5.6) to the solution of a Cauchy p ro b l em for  f i r s t - o r d e r  di f ferent ia l  equations with ze ro  initial 
va lues  on S; these  solutions a r e  ze ro .  Thus,  the conditions of the l e m m a  a re  sa t is f ied.  This  t h e o r e m  en-  
ables  us in pr inc ip le  to i so la te  all  c l a s s e s  of inhomogenei t ies  for  a given sur face  S when for  any dis t r ibut ions  
of boundary  loads the condition of dynamic  compac tnes s  is sa t i s f ied .  To do this it is sufficient to ,eliminate 
the functions ziJ f r o m  (5.6). 

It  is not phys ica l ly  obvious,  but the dynamic compac tness  of a s t r e s s  wave does not n e c e s s a r i l y  lead to 
dynamic  compac tnes s  of the d i sp lacement  wave.  The s i tuat ion when both waves a r e  dynamica l ly  compac t  is 
ac tua l ly  except ional .  I t  follows f r o m  Eqs.  (4.2)-(4.4) that  for a s y s t e m  which is  dynamica l ly  compac t  with r e -  
spec t  to s t r e s s ,  the d i sp lacemen t  field which c o r r e s p o n d s  to a boundary dis turbance of the type (5.2) i n c r e a s e s  
l inea r ly  with t ime .  T h e r e f o r e  it  is c l e a r  phys ica l ly  that  for  one-d imens iona l  p rob l ems  with cy l indr ica l  o r  
sphe r i ca l  s y m m e t r y  when no rm a l  s t r e s s e s  act  on the boundary,  dynamic compac tness  for  s t r e s s  waves  cannot 
occur .  This  can be p roven  ana ly t ica l ly  a lso .  

6. Conditions of Dynamic  Compac tnes s  for  a One-Dimens iona l  S t r e s s  Wave of Rotat ion ~ r g o _ ~  
indr ica l  Cavi ty  in a Cyl indr ica l  Or thot ropic  Inhomogeneous Space.  We cons ider  a s y s t e m  consis t ing of a cy l -  
indr ica l  cav i ty  in a cy l indr ica l  o r tho t rop ic  inhomogeneons space~ and a boundary !oad argo uni formly  d i s -  
t r ibu ted  over  the su r face  of discontinui ty for  a t ime .  The coordinate  axes  (xi, x2, x 3) - -  (r ,  go, z) coincide 
with the axes  of or thot ropy.  The equation of the su r face  of the cyl indr ica l  cav i ty  is  r = r 0 = const .  Let  us 
find the conditions of  dynamic  compac tnes s  for  this  s y s t e m .  

F o r  cy l indr ica l  coord ina tes  [1] 

and the r e s t  of  the Chr i s to f fe l  symbo l s  a r e  zero;  the s t r e s s  a r g  o is the phys ica l  p ro jec t ion  of the st~ress t en-  
s o r  012 and is given by 

(6.1) 

The conditions of dynamic  compac tnes s  (5.6) for  this s y s t e m  degenera te  into the t h r ee  equations 

pro  = o; (6.2) 
Z12  

3 + 2  ,i T ~ + = 0 (.~ = p-%),1); (6.3) 

[p- ,  + 3r = o, (6.4) 

and the r ema in ing  equations of (5.6) a r e  sa t i s f ied  ident ical ly.  H e r e  z i2 means  a discontinuity of o 22 of any 
o r d e r .  

I t  follows f r o m  (6.2) that  

0)  t = 

where  C~I  2 is the phys ica l  p ro jec t ion  of the s t i f fness  t enso r .  
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From (6.3) and (6.1) we obtain the law of variation of the s tress  wave amplitude at the front 

(~r~ • Oo(r--lO)l/2~ 

where a 0 = const and is determined from the magnitude of the s tress  at the boundary and the boundary char- 
acterist ics of the medium. We obtain from (6.4) a f i rs t -order  differential relation relating the density and 
stiffness functions, 

0 1/3 = C l r 3 / 2 p  [3r-1 _~ (ln 0), 11-1, 

where C 1 is an arbi t rary constant. 

In the special case pC~I 2 = C 2 = coast we obtain from (6.5) 

* p C - l r l / 2  P - ~ C 3 r - I / ~ ;  C1~1~ = ~ 8 - , 

(6.5) 

where C 3 is an arbi t rary positive constant. 
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