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1 — ln t i  i dui t j o t ,

l i i  I i ~u c l i t ’ o .  t t i c t i r c m s  o t  o l u i t  i ons  t o t  l i i i i n i t e s i m u l  I u c p  in  l inear

v i  .~ o e l a i i t  ft ma t o t  t a b  l a v i ’ ~ l v i ii l ’v l i i i  t in a i i , I  St i i t ’ t rg ( I I,

dcl  o t  c I and ~~i i i t in  L , Odoli and i i  l.iklisli L & utb 1 l I l t .! and Sackmiin

L~ ) .ini ot lic i ~~~. ~~~~~~~~~ i l  • t l oo  ~ .ivt ’ a t l i t’ort ’ni 01 ii ma te r ia l  unde r— I .
c i n g  n i l  i n c a !  t i l t  i n i t i ~~; ima  I ; u i . i o i — i t a t  Ic . t t a d v i i  i ’ t ’~~~. t~i t h  t h e

0 .t I st r.i i n  i~~~i i o i  i ’d .  t ’ e l l t  l v  i d e i s t e i n 1~avc un l i l i l t i c i - i t .  t h e o r e m s

01 n 0 l l ~ l t l t . i l  or e e p  w i t  Ii t i  i i i ’ ; i t ’n t  l oop  i i i lud t ’d  [ i i ]  0 1  .1 N’ l a b

nta  i i i  , i i id  l i i  ~~~~ and w i t h u  t hi t ’ I l a l l i -. len t .  ,. rce’ p & ‘ \ ‘  i i i ’ [f l  t o m

no ’1 .‘ ~~t i i  a! t o n i I no and I 1’ i d  in ~ . I n  S ] , a un I qti& ’mic t o ’ m  em was

0 I V t’I1 b r  .111 l o ot  r op i ,- i o n l  h u l l  i o l i 0 t  h u t  i v t  I t L i t  LOU I ‘u L h I C I m . I I

~~i t i p ,  w t t t c l i  iii, ~~~~~ t ’ l a s l  t o  u . t  m a  u t u , t r a ns i en t  i t i p,  ~~., t i ~~~~

amid ~~l i T  O ontpl  io u; ib i l i  t v . lii t ilt ’ present i~~N’’ ~~~~ !~~~0~ ’ t Un i iht l l t t o 0

i i  a ~ t t n o t  t t i i t .  iv i  i e l . i t  ‘n w h i i , h i  h i i c l t i i t . t h ~~u e  same i t  l o o t  p lu s  t h e

add I t  1 ’ i u a  1 c i  , ~. o t  t a - I  111.11 i \ p a i i u  ion , i r ra d ia t io n  owc~ I i i i ~~~ , thicriiio—

i t  r i d  i t  b i t  ui iii, ~ d i 1 01’ , and t emper i t u i l e  and I i u x  dependent m i t e r  Ia!

p i pci  t l e o  . I I i i  u . 0 , ‘ l l u .  t i t  ii t I vi’ c h a t  ion in ex t  cit I i’ll 01 ( it O u t ’

~t l \  o u t  i i ,  n u ,  I .~~
- ILi t i n t o  l i . ; i , j t ’ i i  t i t~~ ~~~~ l U ~~~i p 1 ‘~~~e~~. u u l  ~ ~~I 1 I~~I.

.\ ~‘~~ ui o i  i i  t i l t  , l t t - i t i , u i  t t i t ’o t i ’u u  is  I l ist dci tv & ’ u in Li  t O U  ~ I or

• ~i . t  c i  i i .  t i t  u t  l v i  m 1 at l i i i  i f l  t l i i  I i in ,‘ I n ’ i u  l i i i  mi ni, ’ i V

t o t  ~~t il u, it t u  • i~ -, i i i ~
- i l lc.l lLdetI  . In i I ; i i tnt ’u.u. i t ;  t o t a l ’  I ‘hod I i’~

1 . 1  n i t ’ , ~~~ I’, iuii,i.i i v v a  h it’ pm oh 1 t m  asu. un u i ii~ . $111.1 1 1 do I 01 II I O t t o

T u t u  In  ~t ’  t j i m  I i , i’  -~~~i ii I . e  t l i t ’ ~~( ‘ 1 1 t ’ i  i i  u i t i  ; ; u u t 1 i t ’ s s  I Imeomem ot

S e t  i on  . i i  t i  , o n s t  i t u i t  vo  1 (111 i t  ion t o i  1 & I n j V 1  i t  l i r e  and l i i  ia l it  iou

i i i , t u , - e,l i’t~~ 
ta mit i tuned .i1’ovt’ . We a I so ‘omme’nt on I lie app Ii t al’ i l i t  v

ol l~ ~~t l l t ’ i a l t t e o i  en of  ~ e & t ton . to  a w ide  v i i  le t  v o I othe r

i i  . 1  it  ut  l v i ’ m~~’ I it uo i io  g i v  eu In  t h e  I i t . ’  I a t  U I  C .
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2 — ~~~~eneral uni,j~~~uess theor ~~

Theorem. Let V be an open bounded region in R-’ with regular

boundary IV = • ; V U ~~V 
~
1V C,(’)~

V
U ~~, and let V V U •~V . Let n

be the unit outward normal vector to V . Let there  be g iven v ec t o r

functions F(x,t) € c(v ~ (0,’)), f ( ~~, t)  ~ C(~)V x (0,o~)), 8(x,t) ~

C ’ (,IV (0 ,~ )), h (x)  E C(~~) and k(x) ~ C(~ ) satisf ying the compat-

ibility conditions

j im  g(x ,t) = h ( x)  , x € V
t.~0

+ ’  U

~g ( x ,t)
u r n  — - - k(x), x 6 ~~~~

Th en , there exists at most one sOt of strains L
i

.(x ,t) 6 c 1 (V 10 ,”-))

and stresses o
1~~

(x 1 t) ~ C
1 (V ~ [0,~~)) satisf y ing the general oo ns t i —

tutive relation (possibly nonlinear)

•o~ (x ,t ’)

t ’, i~ dt ’ , (2.1)

0

in ~ 
‘
~ [0 ,”), and the field , boundary and initial conditions

“ i yj  + F
1 

- 

~~~~ 
, 011 V (O ,~~) ,

(where L’ (x )  £ C ( V )  is the mass d e n s i t y  oh t h e  medium)

- 
1
,(u

1 
+ ti

1 ~
) , i n  V ~ ~~~~ , ~2.  ~

We assume t I n i t  ~~(x , O) ~ o 11
(x , 0) — 0 ; lurther discussion o f  thio

c onst I tut lye re 1 .ut ion w il l  be &~ iv~~n tim S.’ t l o u  1
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O~~~ fl~ f 1 , on x (0 ,~~) , (2 .4)

u1 ~~ , 
on ~~~ x (0 ,°°) , (2.5)

:: h1 , in ~ at t = 0 , (2 .6)

in V at t 0 , (2.7)

provided J satisfies

u r n  J[~ 1.(x ,t), t’, t] �., 0 , (2.8)

t i <C

u r n  
~~ 

[o
ij

(x
~
t ’). t’, t~ �~ 0 , (2 .9)

t .+t

t ’<c

and the continuity conditions

J[O1., t’, t) € C1 (D x (0 ,=) x (0,°o)) H

where D is some appropriate range for stresses containing 0, and

and 

[o~~.(x 1 t’).t’,t]

~ ‘~ 

~o (x,t ’), t’,tj e c(D x (0,”) x (0,”))

Furthermore, there is at most one displacement vector u,(t.,t) € x

defined up to a rigid body displacement .

, ~~~~~~~~~~~~~~~~ 1 - - -~~ —•~~-—  ~~~~-~~~~~~~~~~ - ~~~~~~~~~~~~~ 
-



The l at e  ot wor ’ k W 01 t hu e e xt  cru i . i 1 I o t c es  can b~ C x p I  ‘~~

t,upon us itig equations (2  . 2)  and ( 2 .  fl and t hue d tve’rgence t li t ’ ,’i t nt 1 1

dW i,IK
— + I 0 1dt  d t  ‘ 1 1  u~ — .

V

where

u • ~ u1 -i iK , ~~~~~~~~~~~~~~~~~~~ Iv “ 0u t  - i t —

V

is the k in e t i c  energy .

Suppose ~~ , i . U and ‘ I , U at e two Set 5 01

so lut ions to F qo . 2 . 1 — ( 2  . ‘ and co ius  ider t h e  d I I I t’t e u i c  0 so hit  ion

— ‘~~ • etc. It sat  1st  tes equations (2.2~~—~ 2.  ~ w i t h

0 . UIte ’ t t ’t ~~~t’ , t oy  the dii tercu ice s~~Iut iou ,

JW/d t — 0 and W ,t) — 0 t o r  ,il I t. € ~~~ , h o. ,  il i tegr. I t  hug t 2 .  1L ~

t
• i i

K(t) + iu
11

( x , t ’ )  - ~~~~~~~~~~~ - - dv dt ’ . t2 . I t~

Subst i tu t ing (2.l~ In ( 2 . 1 1 )  and using L e i b n i : ’ r u l e  i,w h i t c h t  i o  u s —

t i l led In V I ow ‘i t hit’ comi t luiti i t  v .Lssuimp t iou on ‘
~ We ‘l’t .i i n

t I• ~~ ‘ (x.t ~
0 — K (t )  + 

~~~ ~
‘, ‘ t ‘~~ L’ 

~~ 
, 1 ‘\ , t ’ , t - 

i~

1 ,~
- ( x  ~~~~ • —• ‘

~~ ~ —-
~

-
~

-
~ 

+ 
:;

1
~~~ H ~ I

I j u t ’ d lv,’ rge luo  0 t hi et ’ rem o ,,uu h u e  us i’d in v h e w  o I the regularity .usu ~iuuup

t ion on •V
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(x ,t ’’) • u ’~~ (X , t ’ ’ ) ’  
~

- 

~~~~~~~~~~~~~~~ 

- 
~~~~‘ 

[ o ~~~~ ~x • t ”) , t “ , t ’ l  - -
~~ ~~~~

- ,ç -- - ‘d t ”~ dv d i  ‘ ,

or at ter I i g  i ~ up tug t ermits (us lug o — 0 )

• •‘o - ~x ,t )
0~~ K~~L ) +  ° H~~ 

t ’ ) J L  ‘
11
(\,t ’) t t t ’]  ~~~~ dt ’

+ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~
L i

t ’ I,
• •‘ I ’  . ( u ~ ,t ~

(x , t ‘ 
~ *:j

t [ L i
.j  ~~~~. i ’ )  t ” . t ’ i - - 

~~~~~~~~ 

- dt ’ u v  at  ~
o V o

t t ’ 1• -
- •

~~ • 1  
,
~~iO  it’,,t ~

+ 
~~~ 

x , t ’t )  , t ”, t ‘1 — 
~~~

‘‘

~~
• ~~~~ t ”) , i’ , t ‘ 

~ 
- , t

o ‘. L1

at ’’ dv di ’ . u,2.1[1

1nte ioh i ~iitg iutg ~ t u t ’ order ot  i n t e g r a t i o n , and i:u t c~ ;utln g by par t s

(w I t  (~~hu is  j  t i s t  it  led in v I ew o l  t h ue c ont  m u  it v as sump t t O t  Ofl .1 and o

t h e  I t o t  i u u t o g r , i  I i i i  ~2 . 12) het ’oimies

J t o ’ .1~~x , t ) , t , t )  1~~~x , t )  d~
V

- 
~~~~ 

~~~~~ 
~ x , t fl ,t ’ ,t ’]  I ( x , t ‘ ) d t ’ dv , ( 2 .  1 ~

w h e r e  I , Lx , t) — ~x ,t) o~~ (x , t )  Is the seconu  in var  itiu t o2 tile

5 t I t ~~~O t O l l - i t t .  S i n c e ’ I , 0 we o.utu use thit’ second law of t h e  mean I O L

the  I t r s t  In t e g r a l  i n  ( 2 .  1 t~ t o  write (2. 13)  as

________ — ~~~~~~~ — ~~~~~~~~~~~~~~~~~ •- --~ -~~~~~~~~~~~~ —~~~~ —-‘ - -• -
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p

C 1 l ,(x,t) dv - ~~ [o~~ (x ,t ’)  , 1’ ,t ’ )  l jx , t ’ ) dv di ’ , ( 2 .

where C
1 

Is a non—negative t un ct  lou ~‘t t in view ot assumupt iou ç2 . S~

and ot d e r of integration has been changed again.

Using the  mean value theorem on the  te rm in brackets in  t h i t ’ seco nd

integral In ( 2 .  12) we can e x p re s s  th u s second integral as

1

where  c ~,x , t 
) I s s o n~’ i n t e r m e d i a t e  v a l u e  be tween çt ~ , t ‘~~ and

Integra l. lug l’v p a r t s  w i t h  r espect  to t ” t h e  t h i r d  i n t egr a l  in

( 2 . 1 2 )  can t ’t ’ written as

2 ~ , j ~
2 (x .t ”~ ,t ”,t ’] I , (~t .t ’)  dv dt ’

• •
-

‘ 

‘t ij 
~~

“—~~~
‘ —

o
t t ’
( 1 -  - 1  -

(x , t ‘‘~~ 
, t ‘‘ , t ‘ ]

~ ‘ 
H 
(x , t ‘ ) c (x , t ” ) d l . ’ dv d t

o V o

which  upon using the second law of the  mean fo r  the f i r s t  lil t t ’gr a l  can

be t urther expressed as

l , (X , t ’) d V  dt ’ -

o \ o \ o

- ( X , t ’ ) ~~’ L X . t ’’) di ’’ dv d t ’ ( 2 .  lt i ’t

dust if ted in v i ew  ot  t he  cont  t ut u  i t v  assumpt ions  on

L - ~~~~~~ •~~~~~~~~
• - - • 

~~~~~~~~~
• -
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where C2 � 0 in view of assumption ( 2 . 9 ) .

Use of the mean value theorem 1 ott the term in brackets in the last

integral in (2.12) allows us to write this integral as

t t t 
1 i t

I ~~~ d0 1 . ( X , t )J J j ~o~~~ t i j  ~~~ 
0
ki~~

,tt1) -:
o V o

0 . .( x , t ’) dt ” dv dt ’ , 
(2 .17)

where o
1~

(x ,t1t) is some Intermediate value between c~~~~(x 1 t t t )  and

Substitution of (2.14)—(2.l7) in (2.12) leads to

K(t) + C1 J 
1
2

(x ,t)dv — JJ  ~~~,[o~~.(x,t ’ ), t’,t’] 12(x ,t’)dv dt’

r ~ 
~~~~~ . .(x,t )

+~ ~~~~~~~~~~~~~~~~ 
13

3t ’ 0
k

x,t ij\X~
t )  dv dt t

+ 2C
2 J 

1
2

(x ,t ’)dv dt’- J J J t
u [c

~~~
(x
~
t”)

~~
L” u t ’1

o V  o V o
~

dt ” dv dt ’ + J J J J
~~~t

,~~~ ij
(~~, t n ) , t u1 , t t j

o V  o

• (x , t ”)13
a~ ’ 0kZ~~~ t ij~~~

t )  dt” dv dt’

which in view of the non—negativeness of K, I2~ 
C1 

and C2 yields

Justified in view of the continuing assumptions on 3 -

___ • ~~~~~~~~~~~~ - - ~~~~ -- 



o •
~ ~~ : ~ t ,(x ,:’ ~dv dt  

~

, 

:-
~

. 1 ’ ; ~~L x • t t
~~ 5 t

t
. t ’ J

• 1 2 (X , t ’ 
~ dv di ‘ 

~~ :~ ~ 
~~~ 

-

~~~~

-

~ 
L’ (x .t ” ~ ~ t

” . t ’ l o h i  L X  .t ~~

f , • 0  -
LX .t ) d t ’ dv dt — 

• 

- :;-‘~, L’ 1 LX , t • ,t ’ .t ’ )  ~

0 \

t t ’

(x . C ‘
~~~~ Lx , ‘ ~hv dl ‘ — 

•

~ 

‘ •:H •
~~ 

[ o  - ( X , I “~~ • 1 ‘ .1
- • ‘0 , - - ‘I i t: ~,

Lx. I’ ”
• ‘

~~ 

‘ 
‘ ‘  L x .  t ’’

~ Lx • t
t ‘

~ L i t  dv dt . L • 1•~’~

t t ~~ t hi’ •iitd .it ih uie ~~t , , ,  it  ~.t  0 01 ttt i~ ’ i t  it ti de u , a ‘b a 1’

I 
~. a u t h  the ’ C L ’t i t  m u  i v  • i o s t t u t u j ’ t  I L ’t iO on , t hit ’ m I thit h , i t u , t ~~~i i  h e

tut  I hi’ S t ’i t ’ t t t t u l l e ( ; i i ~i 1 itv In ( 2 .  IS ’~ i~ i i ’c t t i t d e d  by

I 
•

l , ( \ , t ’ \ d v dI ’ ± 1 ,

~ 

V ~ ~
- t ” ij  ~

x ,t ~t ‘ . t ’ I  
~~~ 

L~~. ‘ Lx , t ~~ 
, u t ’

H:
t I ’ I t,\ ,t ‘

~
L’ t h  L\ .

t ” .1 . 1 ’ - - ~~, I s ’ ,,,,
. L \ . 1 ’ ’ ” ,’ •~~u~.t ~1t d~ , i t

~~~
‘ . i’~

u,ht ’ t e i, , and C . i i  e pos I I v i ’ o t i s  t a ut  s (I to ox 1st ,‘ t u  c o 01 \ , j l  t o  t o
54

~u.it .untee ’h t ’x t lie c, ’t t t Int u i t  V • i t ;o t t i ’ h ’t  oil Ot t  ,)~ oii, It t hm , u t  t o t  t ‘ ,1 ‘‘ E L O .t

- , I 
~

‘ L X  • 
‘ ‘~ ,t • . I ‘ 

‘ , ~ ~ 
, 0 L X  • t 1 , • ~ 

‘ )

o I A • - I • I — • •
‘
~~ 
I • he , , ‘ t i s  t , i i t  I s such that

i i -

• I--
1 ,’ i~ 

• l b
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( . h ’  CXiS tOiiL C ~ i t ’ t t i I t  c o n s t a n t s  is  g u a r a n t e e d  by the  cont  I n u i t v

a ssui : u~’t  i otis ~~i. • i an d o .) Ih en , t h e integrand oi the  ~~ i i ro t e~~~

~n ~2.l~ ) i~- I L u l i u d t ’d by

A B -
i t ’  l•~ ij

1~~u e  I hounded j o y

Ah L  c )

i . u ~ - :  C

A = unax A , , B = :::ax h
• 1•J - 1 ]

i , j  -

-
~ 

3
S ince ’  v ia C,u t t c i i v ’ s ineq ut u l i tv  ( ‘ c • • ) 9 ~

‘ 0 . 
—

= l~ 1 •- • ,  13 • • _ , ~t •H —
I , _~ ‘

- i ~l • ,, —

t h i e  t h i r d  t e r u t .  in L 2 - l ~~ is bounded by

I~~L X , t ’) dv i t t

~u ~~

where L = I ~Ah i S  a p o s i t  iv e cons taut

S irn I t ar  l v . in v o k i n g  r lie boundedness  of 
- 

-- ‘-~~~~-~~~~-~~~~~ - - L w1i i ch

ot  I~~ws I ro ut  con t  i n ul tv  . t ssumpt  ions) , one can bound the  1 ao l  term fri

( . 19) by

t 1 ’ 3
C ‘ ‘ 

“ (x,t ’
~ ~

‘ 
0 (X , t ’)  dt ” d\ - d r ’

b 
~, k ,~~= 1 k~ - Ij  -

0 \ o

where C~ 0 

~~~- - —- , ——~~~~~~~~~~ - ~~~- -
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Consequently, (2.19) is bounded by

t

C3 ,

‘

~ l , ( x , t ’) d v  ~~t
’+ C , ~ . , (x , t ’) o  • ( x , t ’ ) dt ” d v Ct ’

oV ‘ j , ,’ i lJ  13 -
o \ o

I t ’
‘ r r  3 -~+

~~~ 
I , (x , t ’) d v  dt ’+ C

6 , u
k

(x ,t”) 
~ o ..(x ,t ’Ydt ” dv dt ’ .

• -
~~ k , =1 ~ i , j= 1 ~ -0.  oVo

~ak i n g  u se  of the  Schwarz  I n e q u a l i ty  c o r r e s p o n d i ng  to the  i nn e r

r r c d u c t  ( f , g)  f ~~ g . .  dv for  second rank tensor  f i e l d s  f , g,  and

i n t e r c h a n g i ng the  order  ot in t e g r a t i o n , the second te rm fr i (2 . 2 0 )  is

bounded by

t t
i

,‘ I ’  \ / / ‘C .  

( 

21 (x , t ’ )dv
,
) 

( 

2T 2 (x~ t”)dv

,
) 

dt” dt ’ .
0 0  V V

Similarly, recalling ~~~~~~~~~~~~~~~ 181
2 , the last term in (2.20) is bounded

by 

- r( 1812 (x s t t )dv)  ( i8l 2 (x~~t ’) d v
) 

dt ”d t ’ .
o o V

Thus , f rom (2.18) , (2 . 2 0 )  ari d the  above bounds we ob ta in , upon s e t ti n g

v ( t )  = 1
2 (x , t )dv

2C 2 v 2 ( t ’) d t ’ ~ (C 3 ~ C5) v 2 ( t ’) d t ’

5 t ’

+ 2( C .  ~ 9C 6) 
J 
v(t’) v(t”) dt” dt ’

L - - 

- 

~~~~~~~~~~~~~ - - _ _ _ _
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which can be r e w r i t t en  as

t t t ’

v~ (t ’)dt ’ ~ C v(t ’) 
L~~

t
~~ 

+ 
J 

v ( t ”)dt ’~~dt ’ , (2.21)

where C = max~~(C 3 + C5)/ 2C1 , (C~ + 9C 6) / C~~~.

Since i n e q u a li ty  (2 .21)  holds for any t £ [0,~~) , since v(o) 0,

and in view of the continuity of the integrands in (2.21)  there  must

exist a T > 0 such that for t ’ ~ T •

or 

v
2
(t’) ~ C v ( t ’) Ht ’) + J v t lt )  d t ’~~dt ’

z ( t ’) ~ K J z ( t ”) dt t ’ ( 2 .2 2 )

0

where z ( t )  = (1—C) v(t) and K = C/ ( l — C ) .

It follows from (2.22) and Gronwall ’s inequality t that z(t’) 0, - -

0 � t ’ 
~~~ T , and so v(t ’) = 0 , that  is

o ..(x,t’) 0 , (x ,t’) £ V ~ [0,T].

But then we have equal i ty  in (2.21) for t ’ E [0 ,T ) ,  and so there

must exist a T’ > T such that for t € [0 ,T ’]  ( 2 . 2 2 )  holds , which

implies o .~~(x 5 t ’) 0 fo r  t € [0 ,T ’i, an so on to prove

o
1~

(x~ t) 0 , (x ,t) € V [0 ,~~]

Deta i l s  on Gronwall ’ s inequa l i ty ,  as well as the va r ious  o t h e r

inequalities used in th i s  proof , are given in [111. 

- - --~~ —~~~~~~~~ -~~~ 
-- ------a - -
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problem s however nonlinearit y in the field equations wo u ld appeau ’  and

the Theorem would not appl y.

Remark 2 . 5 .  When the const i t u t i v e  re la t  ion  (2. 1) i s  .1 lu lear  t h e  1 h o o t  cut

provides au i a l t e r n a t e  uni quenes s theor em t or l inear v i s o o t  n o t  Ic  I t  v

However the proof can be g r e a t  l v  simplified iu~ tltls can,’ s i n c e

~J 1 o ~~~~~~, t ’ t 1  J L o ~~~~~~~ t ’ t ]  J [o
1
~~~~. t ’ t l .  Inc iden ta ll y, this .i a s t  r e l a -

ionship was tacitl y and erroneously assumed in tile prod ol  t h e

uni queness theot- eni in  1 8 1  . Th e proo I g iven her e pt ’c ’V b d t ’t i c or l e ’ c ’ I

substitute.

______________________________________________
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be ing  ti c t h e r m o  i r ra d i a t  i o n  j n d iu ce ’c _ i  c r cep  I u n c t i o n . i qi ;. ’ I I ott U 3. 1)

w i t h  ~ g i v e n  by ( .3 . 2 )  is an e x t e n s i o n  of c on s t i t u t iv e  r e l a t i o u u  t -~ 1)

i l l  [ i t )  wh i c h i  inc  i t ic _ i t ’ s  ag iu t g  c _ -I I c o t S  through time h a r d e n i n g .

I t is  110W C.iS\’ to c_ h o c k  th a t  J as g i v e n  by i tlu ,lt l~~it c _ i .  ~ l sa t  i t-u —

I ies  all tile hypotheses of t h e  un i q u e n e s s  theorem ot Sec t I c _ u  2 p r o ~ Idc ’ d .

1— l “ i i ’  “ RS ‘ “I’S ‘ ‘RT ’ “ ‘ri

4 0, 0 , k—i N , 1 .h)

~~ k) 
~~ ~~~, ~~~~~~ ii ,k=l ,. - . , N

c_ I ’ : , ,  dt~~,I 1~> I,) , 
- - -- > 0 - -

dt — c_i t

i~t ’tt t , t rk  -d - ,1 • ‘l’Iue c o u i s t a t i t t ,  ‘, , , , ,  V - ‘  , V , , ti r e a i t , t i  ~c ? C ~k t : ~ 10 Po j o s o t i  ‘ s - — RS 1~~ X i  ‘Fl

r a t  to  [~)) - Con sequeu i t  Iv  t u e  r e q t i  i r ement  t h a t  H t’v 1-c ’  ~ c - i t  er  t bait

— I and less titan or equal t o  i L  i s  q u i t e  n a t u r a l .

R e m ar k  ~ .2 .  ilie cond it ions ~ 
k) ~~~~ .‘ t i r e  su ’~i i~e’ r I l t , i t i  t h e

ph y s i c a l  cond i t  ions o ~~~~~~~~~ 4
(k )  

~ ~ g i v e n  in 11 t ) ) .

Reunark -t 3. The nun decre.islnguess ,issuutipt j o l t  out ‘
~~~~ and w i l l

be satisfied I t in part Ic cula r 
~~~

, I~~ 1~ and -

~~~~ R 
‘ 0 , wh i c h  li- S

obaerved experimental1~’ [ 9 )  - F u r t h e r m o r e , when one m t  r o d i u i es

- ~~~~~~~- ‘  - C - - ’ — -A~~ - - - - ~~~~~~~~~~~



‘S

reduced  t ime one wc_ iul d no rt it a 11 v os ~‘e’c t d one’  t o  ot t o  c o l t s ’ s  p c_ l t d  - I t i C ’

I t t  wee-il  real  t I t i c ’ a n d r ’ed u c _ ’ed t ( ate [ 12 1 , and t h u s  one ’ w o u l d  t t o ! I ! : a  I I  v

assunte t ha t  t h e  reduced  t Inte’ is  ,i st r j o t  l v  mc_t n ot  cu te I unc  t j c_ ’n o t  r

t Ime -

Fiuial l v  • we should n o te  t h i n t  c o ns t it u t  iv e  i’e l at  i o t t s  lu t  t l i e ’ I C I T  o f

equatIon ( 2 . 1 )  1, t l  so (3  ~~~~ I ar e  c_ i !  t O t t  t e t i u t c _ ’d tnc _~c_I i t  led L i . 0 . , o t t i  i t t t - . t t

superp osi t 11)11 in t e g r a l s  tw I t hi .i~ I ng Inc l uded ‘i • and i t  i~~t’ itt c o u t  t h u h : ’ -

t :t e c i u , i n  l i - i l  s t u d  It’ 0! n i t ty  V i o c _ - o ’ l , i s t  Ic  tuttt er i a l s  i nc l ud  ing  pi’ ’. \ tIR t 5 .

c c t i 0 r c t e  and n t c t , t l u  a t  c’1e~’ t i t e ’d  t c_ ’ l t t p e r a t u r c s .  ‘thus one c ou l d  ,L s , ’

e ast  I V  ~; ‘ cc l a l  L’ e’ t h e  t t : u t i i t t ( ’ t t e ’ss t l t t ,’orettt c _ c t  Sect  ion  2 c _ c _ t  a u - i ~ I t ’ \ ‘at  i e t \ ’

o~ ~‘tlie r c~s us t  i t u t  j y c ’  re ’ ! , i t  i c _ i t i s  w h i c h  lt : ivc  1 c cc _ ’ t p r e s en t e d  in  t l t t ’  1 L t c _ ’ r , i —

t u re .  Such  r t ’ I , i t i o t t t ’  w e r e ’ I I r o t  ~~~~~~~~~ soni c y e a r s  ago c _ S e t ’ c’ ,R u e r t : , i t t

[ 1  )]  , R ab ot  nov t 1.. ] ( u-u u c e w l t , i t  d i i !  e r en t  I c_ i~~tjt~ and A r u t v u n \ ’ a t t  I ‘] I .

.il t h ou g h  do r I u tg the  I , i i —  t t en v s-a t ’ s t h te ’v  have  rec  e- i Vc_ ’c_h r enewed ,i t t  em —

I ion (‘; e’ t • [“ ) , lO]  , Sc _ - 1I a I ’ t’rv [ i t t ] , Fi u’id lev and Lal  1 1 7 1  . 1’ ii’klns , i t ’id

Rog c’ro [18) , Ra h o t t t o ~’ , Pape t’n 1k an d St  e’l’ , i t t \ ’ c lic _ ’ v I i ] ,  S tou t  t~~~l 21 11 -

‘3i~~t e t  ,mc_ ’ and 1-’o d e sc l i I n l  [ 2 1 )  inc _ i R .n ;h  id [ 2 2 ] )

--- --a
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