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In wi '.lows,  ttM 
It v       b 

I   to W 
■ r that oa'y Lhr I fl I      i   .   .     t ■ 

y    '^     *'*   C>f1 ' 
la th. t       '. ■.. t. fl-    la un 

dam.  powtor i :    i for dlffar^nt a i f "tlwnMn 
>. n that i      • muigtcl  10 tbat the posltl   . 

billet bMOBM i i^nb  sf i,   ^A'S    *   (although bl 
uraettrlstla n      '    3 not).      i .. ■   I. 1    I   only or.o •samti 

M-.er j "V^   .   Thai,  if i ■ . urra   Fbi w  I nu valm 1 
oi'G/tf ir. coo^ntt * }.i< :i  1        > lor, la knom for il.   1 

tiona ol? othar parameters wteYl th-j sai. .J  values of VJM    a itor. 
qtiaatltiM  for a speoiTiM problem, of oourne, aro   >btaiiMd >./ 

1 i! Bformia       • ' . 1   oua. 

Jl 

o.    I;?   ku U •       1      .    7        • .   . , ia con • - tc    ; '   9- 
■:   a quaati-i.v,    5'     f doflnsd I 

^ .      W      ■     , I   »J 

''a" is      .'      a ip<ed«   Tl 1     .    ^ ..;■-.. i 
iroi   thla aqua loo t:  JXWB   . relatioQ od    <r*    on 

«.-«fC-»     ^)p] :') 

t   . I     1...  (t -  0).    Tt i.T 303n 
T   h. lion  if a relocsity. 

7      D c • .'.or 1 rat itid V fcr length a.il volxiby, 
Lnt ;    1   i by a ta:-} av; foil 

- 

AV '     I     \ ;■■ -   V* (1) 

t = • 

.uanti:■..;  u La bba loea]   /aloelty of tha ,,<ts partielts.    At t' 
I .•':. Il  Ld  n i^.'   bha bui Lax,si  apeed.    ^in0r3 

^t^;*»-. «n U vT 

the refar« r the tin v. ;      * ly   ^//    .    i-oitnblo v:0i;"3 
:or h and "r r.. 1 ba glvan fl 1      iy, 

8.   Thä ftmda  1        bittrodynaBiMü aqt itiona   [^lo] for tha notion of 
tba cai: booone with   ["llj     ail (1): 



n *... 2i , 

£      !   I : - «( 

They contain tlx) pi rs   ^ /tf^  . 
u ■ 0, at UM h transfor.ca  into 0 ■ 0,   riwra no parn:1 it i 

'»cundary condlticn at tho baek of tbs bnUet. U 

< -tc 

flf-t: -^fHUr. M 

)0 relaticn [2l]   nay I 

It folloPB, ty introduolng saa T "      lei, that 

cH 

^.   siv^r   ;;'  . ppearing ''•, : , . 
ror t»<     •• .    '       : 

posslblo Bouutiona for 9 t^S Utl 
;t!i,   *0     ,  af the   -as t  onoe.    T a le 

.• ir«        • tha \3'* 

■ H 
~     ** , There fi^or.   [11] , 

■   .^^-diaj, ram tho path of tha f5.r3t e; klat ii   raprea 
4(= Tirst dta^oajgliiig ofaaraotarlatia litv? P^^ (Fif« ]).    It in; 

tba i-axia at t ■ t,.t..    "v?r  if **/y      and % ire kept 
M of tjj,,, i.a«, the length )f the flra •      i 

l  j'ith'' finitely mc^iy so' -   »farOUf 
ale. 

10.   The firat aaoaodin        raotarli 
of tb:-1 first on wavelet aftar Its r ' 
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Laat bi        ■■■.■; :.   '/ho inH'    ,:•• of ^, 
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Rre atterli '■■   '  ■               md to tfaa valuat of           • .      " 
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■ ■    /bora T 

: Intc any üoBpatatlon oi" Lagranga*! 
, ot te - .f. 

DBtER?ülttTIO!l QV SOITABLB VWJÖES ;vürl L AND V 

now t» •    '• f ^j    and   '/ f 1   . 
> than poaoj b .,. trt, IQP*. of 
:■■•:!-■    ^.    Li  Inaapaadi b  -' ill othor paraaataral     IOB '      n 

part 



•J) ftej. 

dt 

on (6;  is deducod iVom   ''.'.'Ij and d«l I m            '■ 
(luantity   «           i^P*.    it nut be ■        . > 

• ^    - ^V/    for t =• o.       I    | inltj".'    ■ if tbB    >      ■    I 
to txt para: •    p-f     i,   reqi/i-.-   >'ml Y abound I                 tionnl 1           j 

Lag the proportionality fa.    ■      : 

V  ■  Co 

Benoe the eoeffioieat B api •■ (6) an . if  <;■■ 
but It eoatlnoaa  ;   depead on 

KOV-öVöI*, the rafaroaoa valna L itill ev    ' n of • I 
•P,  can I«    1. • ocoiio.i a r» K] 

V.'      ,      DO]      .     ,    (7}  v^     t) olutlon     ö;^^(.-'> tc tioi  (6. 
■   '. "pendo " 13 pax^aaten fr.oopting   $     ,    "Ic   MUM  ie t- ■ "i 

r> P0 P*} uni of y (ainoe  iS mS i • 0 for 
It li a of r  ..      I      ■ .,'■ I     by 

fS- .J 

- ne not:d that, v,1th the  ■ :c of (l), (7),  (8), aqnatioa ,' .   • 
P0 F«, of tv / . n 

v . i~*P [(l     '• ::)^ -l] ■ 
B relation b taee« -.he taallat1! tiniP- asid B        ooordinataa dc 

end on   Jf   only.    The Irflusnce of   "V^ It felt c«*»y i"1 that 
termliMtli^ point P* and 1 i   va'Hiaa cf T p.nd   ?   at ?   are lif a - 

'feront valuer of ci/f./ i i   hoaa lag ('}. 

^tneral  :       • i! U) «re; alai   alaq>] .ed by ti» 
.     ' ^).   Bovavar,  the parattatar ' not reno 

fron-, the ayaten {?-j.    Cons , alao o( ■; / 
ehan      riatie equationa  [l2a       12b] ahid bo writ' 

■      ■' 



The clrcuufTox is i f tha bflr,  io ord- i 
clearly that t.'    ;   nations rofur- to dlaenti^Mi] ISI   paintitiei 
■pteiflo our Istlo Hi 

l>.    Tho vixlxxd oi' x ,  i.e.,  the diwiialealMf ' eiipth.    •" tht 
column for t ■ o, dapeadt alto .n    ?"/*      I from (8): 

I    other wore i    ot-on though the filft part of tb« hullot'a patht   P ?* 
can be a&de i.xiepaniant of   ^»/j     , tho c^arseteri^tie f&l d«tarait»d ly 
P0?* oatyaotj the slope of the character ist ic line.-, v&rioa   ,.tth  ?»/^ 
and ao doos tha lower bound a y y « -:£0,    (Conpura Jir.  6 . 
the i^iiort.)   i Ince fctio aontliatatlon of the path beyond P* dapan 
ccntliiuation oi bha duuraotariatia net,  it appears  that hayond tte   M 
P* the path '»ill differ accovdir^  .o   ihlch value cf '^S r 

This ;.t not tvus, horn-/er, a . all! ba sho^n by i-       iatail«     lavaatl^i 
;.   in In the    o;. i on. 

TJE BOUCT's PATH 

1^.    Suppose ttat some initial part, P0 P     , of tha p- ; Fig. 2) 
. tha value? cf v and   ^     In that part ban ident 

of V'    ■   W Tarant i      • Ic lines origlmtlng for :- 

Fig. 2 - Characteristic Lima lor Differoni. Values C?'/5 )r 
aaft(^£W and Xdantioal Xnitia] Fart 
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18,    Part, (b]  is much more diffloult 

19.    All the points,   £ ,.  in questio] '^ed \nthin HX/\ C 
boundary of icn P» of F:.g, 2, Th« abaolaBa t, does not 
depf'Dd en ^»A   along ■'       ! i   , S,-./;»?.: in 
cr l^Pj b^ aiJ bl : 

~.\ * 

It haa baei »no«   [b)                   '"''o.i 
Lua of t] .,   ?    In           ;   i! palua                11 

it does not r Lth   **IA  .  '■                   ■    .. doaa » 
Relation (11 tho aid of (1), (3),  (5),   CO,  and (8), 
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' tho va^uoo of t on the r 
the  interior of tha d«\ | i I J^, 
VilS have to Invwitipitt in iotail  bhe wari ' t « 

IlMOttiOg a (liff'oventlal  oqu&t.4on Tor th 
i  unl ?    will h D ^e IndsptQttont va 

.;     '  :■        ' La 
pujr.nwd up as lolloTds. 

21.    The tlonmlr. i*PjSi£00       >     ; 

ha 
n 

ObYiously. OBB 
not rarj' mi \ 

. | 

lo the ( Doditlona 1v ieed 
bhara on tin       i   Ion i    ' s 

i   ii'i.      In th 
lolutlc      r (12) U      -s 

necessanlj1 </* 

fig. 3 - The (AS 5) -plana 

22-   The t        osraaponliai ' poiata     % '!"J    >T. '. • 2. . 
I M i                of a aat 

a -/alua of   V//I      ari'" WW r of I 
originating at PJ anc  P^.    DetipivC the dlffar Ln    fyj« ': 

'u and  S*    a: all thaaa polnti arc  t. . all ar ihe-rei'ox,e 
mapped into ih»? saire point    £'     (Pig. 3)      If th« ml« • thil 

»ariad wltt rV,»    the polnta   5    aou! 1 1 
noa It UCJ    u>t. al] tbaaa vl, as statad 

part (bj of tt 3 laan« 

23.   Oonaidar now, la partlonlar, s<      -jotri.    5^-t.- t    tba 
di^[ efaaraeterlatie IIHB I S.: (F                      F«^. W >lnuad 

.. ■ ' PJ, and    "■          ndlni oharaetaj                             1 baraact at 
»ins P (t y),    ri   ■:  tha din naloDuaai   rolooitlaa ar \ w 

'■■  . 4),'   Tha abscisca, t, of? will be ehoa as   Tt_   _ 
r  -U.^.a.   Tha rate of chango, in tanaa cf \    of tba var: •. y, u, ?" 

■ ittveati^itad In tha vi-::  it.y of Pi,             •   It pr 0- 
pende it of ?»,;«   , than tfaa location of r, 11 
auooa laor of Pj on tha pt..th, voold ba tha 1 ■'*   . 

aiaa the quantitiog u arri   5     at F would not depend 0 that pare 
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31.    I it-on {12)  for t hold'; also f 
t-heruforn proce »cl to der Ira It for t ingim 

i.i   iridepor.dunt variable3.    The   rortMl rolatlom 

-i* - P tA *    - -r ^    j   -t. 'Vt*   *- ■.^,-        ^ « -JtM    ,     •--    t. Ji^ 

«ssunie that 

y. 1 -tl v      U    . 
4, o 

lid tanuMfom tha «y«toni [io] i d^^M^^A^ «o >   -^t-f «<   .. 7(     | 

fU) 

If ^lia first and tfai second o.C partla b> 
fer< nliated ^Uh respact. to    5"    and >«' , ra3pecb.i.vTBlyf M obtaini 

Since by  [ii] 

s - in ^t -1 

'he ralalicn Joat i?e-ived My bt written 

.  kh 
. t    _ xu. 5c «... o. (J5) 

h'.o is •( n ;   nnfliootl •mriablee.    It is indoperdcnt ri" 
■   paramat'-r txoapt   Y    .   tb» character^otic ousrvia as I'F 

(15) are ghs*» by tbo 3quitl. 

r4 - con3 »"   » «"- /t<, ^ «onct. (16 

straight linaa  "   t   i ul«r ayataa     '   r.  .: 
bha BJX-■ vi     <5 - Q    Thia la Indie on 3. 

32.   Iwournii.,: noa to diaenalonlasa vai ..&L'ic_. ^e aaa at onoo t. 
■'oo1'* {?*■£' Z) corrospends to X0lilf*h  (Fig. 3).  this aagaant balng part 
of t.he oharaotariatio line 0 +'■?     ■ 1, a eoaditloa aatiaflad on . c 

.•re is ro dapandeoay or     *>"/?       her«.    11" valuaa u^, J   • at P*      -<:., 
^ ,ccoruin   . ■ fl  *i  ^ 'area of aaauKption ai^e also Lndapandan 

i. 3:1 ara the ooordloataa of all this point? on $* arc 
.    i) aapaoially true for ths coordinal-'s u^, 

for the eharaotariatlo line Ä-? "^i"^ 
j of      11 ^ and,  ther« 
const.,    The Hegmont 

11 



n, \  ■ 
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of thti docmi 
' totad. 

. <» of J <S ,.    J)   ■ 
in S00P*? ;: . n D 10 seiw. 

o I 
unohangad, too.    Fton i.- no uaoh oon X, 
bowowr, ■• nuat proserlbi   bhd  valiMi  of :. -r ..( .PJ, 1.«  ■   Lb«  . ufi£     f 

M abscissas of tlie point« on -'oo^i»     Uri     ,. Bre g^ ' ' 
, lation 0-1)) and do not l 1th     fy* .    Ol 
ipondont  of   ^a     aimply by faamnpt lo ..    Finally,  t 

segment 2*, £' is J.,hn imat.8  on ^ ^o 111 J ■ I), 
condition rocesaitatoii tliat 

m 0 on ii^^S . . 
oo   1 

Then,  ^'"■-om \ toad oqURtlon (2) 

24  . o on i) 
t   . 

i traasfen a        (13) i 

Cn-,. 3   0 i. ,    &U 
■    ■ 

.    ,.Ln there is no depondonoQ! or     N':/«   . 

3/«..   fflth tl '        • .   vis used bat • mrad ihi 
ion have been BIKHTH tc   ^e trua. 

COKCIUDHK; REIU 

' t-   )EVC   »er that,  ?a far ss tha bvT,öt!a not »d, 
;   i ] ktlal to lAgrang« ■' 7 !i;*-? "»fti    I - ; 

«at« ' \     uv  th*    -os ratio .  1    ). :•, la dla 
Tuaa varlablloa tha   iLllet*« poc-^&io:! and "•' 

■;;^- tad of L1J«   - ' 
ianueiice .' r (7) end (8),   lla • . 
tha iinonsior:   B     ..«.S. 

3fc.    S:     ■ ;; the ;■ '• ■'■' 

V • -i /trio ^ 

la iandlataly .; •       i t aqy velocl^     ■■ .^X  ^   «1] 
tos  initial   ralue of the acouetJc si^eed      TU       .r   faro«,  In  particula.v   ft» 

la aaloelty.    A raarraatenant by [3] and [l] glvaa 

V " ^: if^T 
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