. I
I NTERNATION AL ATOMIC I W OH KR G Y A G ITN QY “HHH
N, L~ g UNITED NATIONS ENUCATIONAL, SCLENTIFIO AND CULTURAL ORGANIZATION

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

MIKAMARE - P.O.E, 586 - 34100 TRIESTE (I'TALY) - TELEPHONES: 224281/2/8/4/6/6 - CABLE: CXN'TRA'TOM

G

",

. ’ ——, A\
/. ) Lo, SMR/23 /72
B Q;«' ’ NV Y
- -5

<3 [ £
< T
= ~
< 2
= 3

7 &

% &3/ AUTUMN COURSE ON APPLICATIONS OF ANALYSIS

TN T0 MECHANICS
_22 September — 26 November 1976  _ _ _ _

RELATIONSHIP BETWEEN THECRY AND EXPERIVENT
IN CONTINUUM MECHAWNICS

(Part IT)

W.G. PRITCHARD
University of Essex
T.K.

These are preliminary lecture notes intended for participants only.
Copies are available outside the Publications Office (T-floor) or from

room 112.



-

-r

b

-



“"’..3..,..,TH£ Eg;_:mnmr of _SurFAcE Waves weai A Cur-ori Freavency t
’ﬂ«s wovk  consisls 9( 4 flusrckical vex}zméumm wuc.rttzyw&ef« n
t ;wbluu """“’”‘""“j nonluear walr waves. The wason /o—v MMa/cuaj
flis WL was fhat o providtedt M example :ai which i could coploy |
calcwlational Aechugms That asx f«q,w-«-l9 used vn  oftur applications
fov ik L s extrimly Aiffeiuld o vk an expisscscndal chock o
o kit e e, potnss oy el s, 455
e vy o nptl st ey sy o,
wm.au» ts dusgn Ml Iluoj round 4 pavtiiwlar cxﬁup;(«.uvfw(-_ sduation
n dvdsc_to  frevide o qeod lesl fw fla. ”“’j The 4x[m-m¢—w"vx rv(‘mfww
d,.asmv WA, ij sw;.xu te Mot for flu Stokes -wlgx. vaw, au;md “ 323,
exup+WMhaoU s hlu.., + u_mz@( o fhis case . Undu sucl.
wm;smm ﬂu.n Mv-o discrde  colge mockes ,  but aw‘ja comfiueus
stuotmm ol o cut-off -J«?umj B M axprrinint £henged, M
woliinr omeld b dnicn ab M ' ool back! by maluig & piforns
otl tovimal oreitlalion abouk & velial axis fhusagh fla cdre of

A &. L



@

e asilar way b flaf G 21w Wb boowr Aegll sk, v (ofgft

b¢ m‘lm Sca.b. , wha b fle wﬁfl of Ha chimncd ¥ 9 i e accdinbin dtus t jmfy
‘ﬂ‘m ﬂw ahwa...mx.h.u W("""tj ﬁafa.hd f()l Y:2, t} v N Sutface dirﬁ&amul Q(x,y,c;)‘. -

M%ﬁd‘«bj

: taﬁcnnx u.d.. e bﬁmdaj maut..m:_ _ y
W aifla-f"“-mofuu, b = Ly + &x Lu "'9531:3’\
C ¢t*’c*{(¢x*¢g*¢zl)—o
(1) o Ha v\jw( bowmdarcu: of o clitnet
L cfg-o M Y=ot o 420 omz2-g .aLm/e d/b;
R (0 ’nu- comdilion at flu wammalar . This i Altcmssad bedaw 5
) 4 mslilie of B fav i of e chamal, Tashiatly U descash t
tmiide aw ot emcid  channd | w wineh capne L woudd b wcessany b
,’.,...._..xm_g swdable radlabin. covdibin. . l-k_ltM i, f'ﬂ j&r J’L:.}’wut

7 G (" MJJ” j'“p\“-as a)lnu- mt.h e @ « I’L;.a?a::p(awum& %(-IL.,

u‘ud. wtd.ll‘w‘fo &Jm‘(-'ﬂd—w a.l“ﬂvwmh.r w-LLM’

| & lo,.g,z.,t') = - 09(3-.{)60.:@:1, + Swallr
-’LwL ’-ﬁk ‘km-uﬂ-ut: 3 Fbwd, v-e}ﬂs#wc-;'v» ,endacles fhat Py can b onlla < foon
- .1& (s, 3,: t). 4..,91.-* I @asg)” c.'-o.l[@'mlﬁlj]‘w-lut :

s

b e Acenr bvobli. Mt nalowad oull sueotrie weodis of e

-



e @~ cosholzrp) cos[laner) 7y] 1 M ,

wl-m W= wklawh xp awnal k= (angt )Pt~ kct
o T i Fo st ot gl e 4 i, ol
o e s lh b gioacald a5 oxpomiotiblly ity g awodes | some a5 viele
oder, T e sl ki o Jrguinics ¥ s Ml o modh s, k=
it el el sl ol o sk ik s oty
decaqing  Type . Thom, guoee fle @rin™ faclor v o Founic wepmsndation of ¢a,

toguthar with flu wupid dicay of Alise  wodes | L Scens we showldl comsicler Py i

P x (O,tj_z,t) = 4eoont cosTy Cos wt (= U, anﬂ)'.

Bk rLz, 5~ca.j is sndipeadat of dplh. | wlarcas nadirad waocle vanes as

- coth K(“pr), w Mis alplis M wust be a localiced  parasdic fibot wcar Mo o -
wakar; To owtw‘;.{ Ha ‘offect ;k'jaraajafm,, pave feld wt s M procedt

vl voduacedd by Hawloek (1414), Wake &, < M e

¢x (0:3-2. t) = g( ]~ O'wshﬁ(zqo) seed. ﬂp) + W
B Ve sl

® @
PO A choose o 3o thal ﬂaf&st Of— e 1%1}@) (ju'.ﬂ.r V\'u,foa.,bunlj




187

- 18- I E E_

1 K .

-_— IR

N

k.

-— - 1%L

‘_;.;M.\m oo of @, it 0 Muss cliosen. Wk chunnol eshioks o cffectin

M ywm.j e f'.;_;x st s s of ft soerclond st of
m ﬂ..,,,

mmmw a,l o wvobm ‘a_ _:fn«dudlm@.«.{a&h v bivar
am-(ﬂm o l-Ls aw!caw i.s_ﬂ‘a_-f. we  Showld mu;fh jwu-‘-.ﬂ tem ot 1L;V

UMMA.’W n n~l-10v'-

¢x (o0, 9.2 t) = sc.onrj co.skn(z;p}_ad.,wp ol ¢X3)
“ €= C(pN.0 i aw "effectin | amplikads of the sanmabis, & C O kevwnn

f“"""' 'I‘L-. a.bavcla.ua.(:’tu .

.,,3-‘2 A Meowy for M wesnliwar aiviscd  response

Suwie Mu foon of the foveing (1) 4 M Sau as that of He walurd wade

w«. conwol ¢gru}, & solubiow 1o Al A—Z-wq.ir.d on&(om whe, W=7, We anm

lnp_k 1o won lonew e}fto& an flo Sucfact nmslilion to Ak Na w.sjpmu near
w=Y, do .ju His we nud to estunate  what M relivand  scalis ax )("‘ e stectine
0{—“«1 weoletns .

As flu fﬂ?m% WY Ao Licpr fvaj awdicatisr flak k>0 9 5 Yo

v haviisntil sezln of Al ot becomus larbe . Tlacdsn | Loy He womlivcw weotornis

- r

-



\26

Wt Gstmed Thest it Sowac /(ﬂ-fgL scale L(e) asiocaled Muma&hu@”j
flu chawadd . Lt fhe o of flu vetocly  potenhid be (i) | = ik has frone
(3-1)  That &fL = O(c). Aol it wn b naded to dedemice Fla scales,
and JC:.J -ﬂ.?.’; W "“‘J o hewristic mjws flal il wsver Tl subscapuaid vatlociadics,
Swaer L i """‘-“5‘- Hoo  sc damvatioes i Laplacds eguatisn  wall bt swall o 5o, coca(‘!,
e wwws with ook Lk Stadiing waves. su,}ou ey o of fla forn

&AL x) cosmr y e i¥t + hot,
whin The higher-ovster Lemns (Loot.) of wibeert ape thos with H St shabiit
Y m},w vanabimr as T af.:.ado.;.j Tern . D such dewm anises at Ofx?)
v Ha wombovas sucfau wmdikim  (of. Tadtjbalhsk ¢ Kette 1960) ,  amoflur
owss fo b mglidd daniatins i Laplacd eqpalin 4 it O(ocl™) . Thuy,
W & non-twblal balawe | e clooe &) s qlTt Lk gl witd
Mo frodione emmdilon Gedicatis that we ghoose = O(e%) « L= ofe).

An estinate of he bandwidd fl. of f»-e?w-ualu > fu o lentar
responie cam bt made 0w flu o pechation that mmuj Tean slowdd wof <fer

H.:_sw}w. v dibinn al an earls s(aﬁc Haw M M:»/:NM wonlinear fe. .



o Mk aegueeds suggest we book for a selutum of f for -
: 777777 _“_____¢(x,3,z,_t) = g%‘¢o s, ¢+ :% ¢z b, "
- omd & (X ,9,t) = e4C, s £8,1 M C 1+ ... |

‘31‘0'- X ’_..,sv"xv. . T addifon o watbioduar A Wu A (et 1o bt ik X

|  ovie ok wost ) sud. Mat w0t = Y'+ Ace .

1J'. wew CAM»:j oul a «j“,(a;- Pufwba,im procecis . Tl -_[usl cSvdes Fenn o, it

X B

Y DRI proprempes

157

D wlas % deots Ha m...},(ut conJuja.‘h, o{- Ha };«uda‘—j o . Aolx) isa c&u},(u- -

SR S

‘VdM(dJ-w-OttJ’w WL‘J‘ o m-b&lm—-j CXaff M ¢¢Z.Sa,t¢.1j'j ﬂ\& b“«da—t] evctdisn

5 .

w”‘ -I'La. wu«a’tu’ 8 re_rv.u-?-(r at A (o)= 1.

18-

PM (wtw'w {N Ao s oblac.cd -fw'wv fle O(£”") S DS (W}

3

L.

-f'%-sw(;-u— bmdagmm Forhunalely, fMa vy missy cateudadion of Tha

B .

'&tWWj tom ' hos  betn camaed owd bj Tad_}ba.fcksk 4?1&.604- (!‘760) , m'o-.‘j

L 3¢ R4

'l,.f“‘d' that Ao&dlf;lw fle C"nﬁ.lffawﬁ c&«d’:&t&u

:‘ .. : — a‘ A." . (A + DAaAo*) A =z 0 ,

1x=

LT (k)
»rLM a q-'b M[msf.amis oledeamiiicd by M valea o‘}'le, Mcwtan,
1

;i_,t.ﬁotlsar.,uh_tl-_m boundary cmlibbn A= 1 % s approprit boundary



(47

condatisn a.[.@j‘,:.;)(j lrw.')& e  weans 'fw Mc.-m.;...;.j fle jﬁa/t«;j’

varatin. of the umjild a.lanj flu. channed.

33 A ﬂ»w-jfw ctissipation eff ecks
Hee we ke account of the Gflutnce  fl bocindany Aasgers o~ fhe
?Wwau.c e Ha botlon Qfﬂuaf;aauof bt on The wan mobsn alb
-fnq,u-t»&u wear A, jﬂ Suall  am plikudl waves, For sucde wauves Ha
boumdany -layir equation an afproccialdy devas it w fossihle b cateclels
o Aisploctmend ~ flithkuss  coveclon  wthod  kusssg flu ddails of fe
Pofmh.;l Hlow.
Fovr exawpli, omnder fhe touponat « of the ff&damloc.dd
war fha wath y=o. | Tt satisfuisr M equatioe
Wy = phuyy ,
vl pt o= op (69) G Ml waproat of He Rupuslds wumbir. Whin the
ok fow U siwsoidal | with pudd 0, U Jollows  that | wear y= 0,
W= o, et {1- cxp[-uo)",u"g]] ,

whae mg O toe ‘Vbtow'ﬂ ‘owlsade | flu Wd“*jf(“g‘f ¢ 1% hai b cased



[ N VN

. 2= T X _ . — .. e = 5 ¥ @ -lx -— A .y =8 . LI fae

A, . —— | . .. | S e B e e i et

@

bo««m.j comdalidn jo-: Ha ouler (fote«x-'ax) ﬂm s i

R N Y [ e

w})(auo{ e 0\'\51-»41 oo, fhat fjro Ll b 0. Tl éa-md.a.j

| k1.=

.

Gt i€+ a (egt)

gl o

+

fw.......mpduc'dmt?famuw'. on wavts  nlh waktnwmbe k=0 ,

ondilni . *Ojef‘-.u MISMN coudo&.o'n: o flu oflas \'iﬁi:d bocsdanes |, o
Al eondition Py 2 G e 270 (Tl dicor frr sasfan comclilein ) froiite
fn eagiavaloe ;v-obb—mfu V4=0. Ry w-¥ swall | d & fund Hhal

flu waknawnbay k10 fha ’x Aureclion | Can bt wnllan 4l 'fL:_Jaﬂ-\.

0 ((“""") )

bec ant s

M;d utu.-.wfut)f wane a(a»“;:wj winally Tun sud b b vey

wnvehia ble 4l }md&cb«j A cenpiiical o.b.-rwa/&a‘n: .

W}’M Mﬁ, e watd . Tt ﬁCC&vaCh‘;’\(j ﬁaau.r that M aﬁ”rofﬂ-’b&. |

| 2

L]

L]

whand ¢, o Cy an wslawlss Tl adea U Mk s shodd  delemiie € 0 C,

A Wk mbie b of He ahove forn wiplis am cquatin fo Ao



&

U w o dssieme fhat fu  wonloniar covrechion & Hu dissipatio
rrrecha.  ax xi;emug-aawut;; .( wliil U Tanfim st b s qpplication of
Taylod  Muasver ) an bhave av egpealiom, for the vana b of wave awflilucs
along fhe chamut q.tL;{sM

A" 4 (Pt ig + rAAT )A =0 (32

ath Mo obviw  wolefilions . Nobiiithat b s 4 wcare< of Tl frguiaey
Aiffrecaca @=F, (i 4, s & wsasa of e dﬁ'l!ifa.ﬁw.'{ effeXs , iy may

cf -
bl-lubtwv St’M . d-bf‘lmo((.uj o Mo waler d(bfafL (/-!ra 3«.«-‘. mdﬁ.)

34 e -ff.r'jaau.n near i et off fr‘?f‘*'-'&'-,_

a) Tnvised Ao 4-»-:1 N solution of GV o 920, r:o,c'wlr:}jt.:.j
fle Ma»j comclilons
p™ ¢xp[-—(—/:)v‘x + inr] . p<°
Alx)=
ph exp [-ifpix -np] , p2o

tA ot
& IN . ae k : Pi
R dde

i

| , > X
p1 ¢ P

P

v

b) Viseous Latar Hamng . Tl solubse of @1 for rzo | 4# 0 ,




i - -
E . ._A.:._."k(x’,{-'([(,_fil(;))(} ; |
e ks (o) ey K [LLpe e dl] s s filrdesl)

@

9 Nowbda, in Vsl (vaj . Tlis has g4=0 w @ ¢ f.u #e
w:mjm.rw.um T sball assawe v>0. Thr Mij Clonn M

easily be wodifad b Mhe case £ <0

-— Lt w* *¥ = ‘2! - = 237 N®
v

waduu_ vead ~valwad ft«»o&:&wt R , n},nwu‘.j He A plit uols

" w e phes of faowaws | by AG)= R €SP D @ e b
_lm;blh- as o

. R"-R¢'t 4pR + TR =0,

| and . Rr¥D = 0.

:{.'ﬂa'.,_xmdojdbu,zwmr olicaks fhat RU'¢'= M , W M i a
:tm.st.a«té L Usg e ol Ml fust epalon Mtqalﬂ.:j by R « :

.
! """‘r‘t*; Y L haw That

’

f‘, 'Q'l + __M"E”' + ?Ql + tr R_RY = N (33),

::_ ‘lJLI-A- N i!n_ﬂ;.w_.wmtaut. Thans (3-37 {5 4w 2qpaa tiow :fw Ha swave




@
ﬂu bounsl oy conolilion af flu wavtmaks o fhu watwc of the far fitd
frowe wlich N M arx to be conluadid . Somi of Hu possibilibis an:
| @) Solutins thaf haw flu Saemt chavackir as e discar solubions fo p<o.
These ﬂuuj.motmlawj, b 200, o i olelcaniics bofh N« M as besg 2ao.
Tlue bocnslany concbibion at X=0 fhun auiplis flat R'0)= -1 v ylo)=T.

R(0)
s e ot fhat R(o) = }!-_{—P.t{(k‘-.zr)} . @ +(,,.,,,,

fue R(x) cam be fow.w-d 53 a IWTLV wtrﬁmﬁ;’»

Note  that fhae solubinr canm apply only whe p s~ Jfor).

(b) Solutione fhat hax Mo Saww charmcter as Ha waw Ll olubsy
f” p>2o. Tese solubims ax of the for A= Rl0) e“(c’””, phase
Ro), ¢ % X ar ath ral comstants. It folsss from He batic egpabion o
fle  bownd any comdilon at Xx+o | Hat X = -(Th)sgnC = (for v >0) |

Nat | Rio)= I[ P*\/(P +4r)l/ar}"s
Rio
J/L..‘., ey

s solabis @ possible fa all peR.

c

Cor. showld be exercised o ""“M"’t“‘j This P

erpeciatly ‘ |
sOL..Lo»LjN P(O, becarse n&[ .Yaf.ufj a .IWtﬂglgM\m—Lu_d e ar



+* = __ . £ 0

—e——

@&
dewhfh s ol Mhis mode cowdof bt maliled o praclice -

0 R et oty of ity pi i

[ - : . : .

E! M“‘”"{""‘j N f& ,ua/tm %L le jevfwtd . Ljad,,d‘_jouwr f”"‘
Lewy et 1
' R =t R f-trré —pRY sNRY —Mmt]T G

e n Aba . .

_

F o

- aaa Ala

AH-;

Az ® Ada

2 Aa

1131 288 Saha .

Q)(‘,,gg,e‘...‘uaa/‘..‘d for cacke X Mt wiplas that R weat e,
o e me.m& IR, Re], ket RS RS am g by Tl fuo
PO‘“’“"' mts of ﬂ“ }"’CJ“"“""““ f-{rYJ_—pyl +Nv-mz].

Cas Exbmmh

“ A 3el Of a/m—:...:(; was mo& A ;Jluol\ Hee Mﬁuua(b Rx) was

wmegiun A . ’ﬂu mﬁowu Weh fLa— Wcmaiu ﬂ- jM valuer o j.'.w(J

5004 ajnunc.wt mtﬂ, la ‘ﬂuaro&cal f?ﬂd&cfa&m f""‘" ﬂ-: mo:‘; houlw.

l:ff"( nnd-tx .

| m okow&wl A»e 34, ‘fb-_ o Many
yl.u. $ a A § “w -

w-p»?rcc..-'al_wial&_nu was cLeow Hhat #Hua Auuis viscous
wodik  c;uld ot al.uw:,h, 1 gxr,u.r&.euhi obsvunTior N -exaft for Ve
smat] valws D{- Ne vactwakes a.._fbluab £,

’naLqu.o...oJ-fz wth X m..l alio founmdl b e O fauly



'jaook a.g«w.uvt wth  The ﬂ-»«:,

R g Sy ﬂ-t—wj
S Pty “..
~ T expt

h 2 — . Y Ll i
o e X o 03

Waa s e pomdiig te brmach & W s St pomd g ts brauch (8

T aﬁﬁu—mu‘t belwern i 7’-1-7»7 v exf-f-mi-cwi JGH Warts C&fﬂJﬁM‘t—ij [

e solulion brtimcd. Aabelloh X e ta abowe shedcbas; vay vaHar close

but for branch I e —expracment aidiialid a vana bin aloy flu
chownel fhal was wot predicled flaseeliiallly . Howerer Ha  cliunct
was aflar shovt & il leoked s gt o beack , obuik begon ot x-o11
mas wak!:(j R The  Staddur of te wolons | o fhat woutd
posatly accamt for Te  Obsend vanalion with X, At fhi stage a
nfl il pepend @ Mo s of iy o food,

o e o of chuckig tlat the expurimental  vesults agred it the boearr
flascy at Poskes of bl fhak fle phax of fle waos at p<< O i
wofaa(v-umﬂ«» mhwm faoy ; Ml evoc was about T . T velutin of

,ﬂM‘ H:\c.ue{% wid & V(..‘j smadd  awscad Df ft.uo»_j Of— le- wa.u\(ma’«uf

d o hlfe.l -

i  badolle fL..; AAr cothrn cri st P auveod Rk Thar weeand



. &5 AE

aan ARa

- a ke

dda s - ha _ aax: 4dda

A5 &

mike . 1

ax1 fA=

| Lo Swﬂl"ﬁcd d-u. He «.Pme«d:-

%x, a v Jdt*cx’u-ru;tuif M ek pul v The m;Mr 9[

Rowire wey wmnch Ha sawse as tlosw divciibed abowe. M about thic e w

vubful_&ow b take account ?f e /7«4(-«. %Cﬂ«. bmcl) e ‘“‘f’"“““ way , s
check vlatha o wol fhe atviseid  wooled coald drsevibe Ha oxpoedental siduats.

e idea was that e consfants N v U Go (3-4) slowdd b  old ermetredl c«.’.dcéd{j“

sujbﬂ S’uu}jb&j HM.W(MI.J OJ— R(O) of 4’(0), ﬂu.. Ha .mjg af 1[,‘ ”(“f“,n.

sd;ﬁl.x) owld b ddpncied o fhe w’j wohcalid RS (| U’GALMII

| | R T
of R« Ry thy formd i as shudhid %

* -

R G-.’)e

,‘, ) ‘ . ) o v
SWC.L Q'_ L] QU W ‘1)‘(«3 "\.—\"‘-uﬂxwt to Cain OV § ‘:\n-

e mtasorcmnsck of Rlo) ~ lo) & vewld accondigly appear That
He M.mwl wo Al cotd wot Igo;;u!,fj Auenbe e eupecal vesedts
H—owwu He bavdiid th of fhe womliior vespomse guk
il M shbilly of fla frequery conteol for Hhe wasenks  wns e
jm( ( abot 1 _M ,,:,' 10000 vorlabilily sucs & peavd of howrs ) | bub fh

atkuak  valae O:I‘ Y u ddltreecned éj e wdrl. « fHa a(_.,ftL 97L He o&aqu‘_‘
: alowg the eliamand |



tb

_mtju e’ e solubon ite ame of M olicagnig fype (fu brastcl.
0) o measerenants of Tao wdle « Al guggestod fhat M was ven
LL'_«-QJ .to.b-c. Na case .

,,,,, ’ﬂmf.m. a ned  longas ol\w wis buclh ath  Hase zons
lecpt  as small as possible | 9 @ nws seb Of mtamaremnits maole . Tha vesells
wet essembatly as dueibed above | wth e St keds of emelusin.
ﬂw,af He woodd 5 B wake Gonsy S al all (G fens of He opuiicaind
(hnaline ) & wodd appas that  flu damping effects wmust b wlpofant .

To wmdasfand Ha m:f&n_n“u.. a{ 7o da..mfmj 1wt vegovled 6 nuameacal wethods

36 Nowlenar dissibabve  splalion

Fs«tw&,tj s possible t Arvanga fla  scon emcal  calewdabions
so Mat fhey can proced  as solitions b an bl -valie , rathe
haw to a“bw“da.:\j-uwbu-t, problens. Thas Lappens  becasse ..,LLLdaM/Lon
present | all ﬂ; ._soéwt;am of e odliffrential eguabion tua & zav as

X <> 00«7 ﬂw:, f&l lu:{«f‘lh;&w,b(j ,(A.r?( X , f‘L.t. soludions arc mce.rJ'd-;v!it’



o .

-——- LR

L N Uy & S T T

as: BRI

122 LAh. .  aka.

aa oz

@

-

, . . , |
‘*W C%ﬁ_m Semndas b tos ?«"-— A f.?-'-! (c) . Buvf fs-‘( YPRIRPITPY | -

.%*’“t“’t""’"’ A U vt d b M:jwn Thart  eqpualionsr | ¥ w1 hawe
wiced o 6‘-&’-}1«-\& Nersiday - . ».

_ ¢:'1 Lt R L«fu,-.;.au/,c..oc;..xmﬂa!,& o ufice V=R «wzyg' Tha we -

o that =~ | ) . | s
S ,ﬁa(kv‘) = (WL_-F-N?‘)[{ _
P o | ﬁ;’: - -c;/v ~aW/R.

F.'w?,,&. -.Wtwt w&u;fy v1u (..;LWL an Mw«:-m o~ N Aeeas
At ey solubion ) m Cane A;..f'tjm.&. fuu ?er, e 4:..&1,,.&& can ba .
m’m.wwl W\-M i povk v wackd aof whoth V vawi Ko | but b vl
@Mc'cli accuern sy ot it. v\;c.u.%a-j t».a....-’hd ﬂu. Q"'CW befos the

M%s ke aL&-\y_ t wew vanables . 1ch1 wie S= R'W (whid u asfh’cf‘(j ..

m@«.’c ju-—.r/tn-sw Q)LX) -l_.u Il ahf&-d.l-J vanables b V @ K. nM.I‘IU‘C.?
Lttt

- Avlds = (cR*4pR*- sV [ (4R"), f
ok  AR[AS = -v/qR‘.

, /ndlu."trt\awu\« be contframed as L’“j as HAesecd .

Thrs wn havt comeded mlwiw&.a«. wua bo G Qf:oﬂn&j:



by e pocnt al whil tla bmataj comAhiom is satisfud ¥ T oislamen
o~ the on'ﬁ«k. 1w obfaeadt by an add A o al 1mo¢m}l»~. Thas, for a
Gt f-/{u&d flare oy bt o fhan e poiat of Ml solutim sef ot
whaeh  fhe bocndany Smolilion 4 adisfed, v cacl pociat represeats a pasible
rigin for @ soludian to the forcedl wotin.

(Nﬂtb tat fle bomda»:j conAlom wajbfuv;/dl-udf
TeE VP +R*W?-1 =0  (cawt) | & Tz vy + S'RP-1320 (can z)_)

T ca.wv«‘.j ok Thi numendal COH-«IMMS we have  wadl 7=1, So
¢H¢d&~lj M A zxa..ﬁ.d.,.g;j a Scaled }905&»0-‘- The solabions -fw “2(0), art

0+ He 'f"“""' sl ,pL\.n 1l flola "‘-]-‘(1 1t scalid vada bl
FaaN -
\

e

1)
. .

11\1 f(.lu»(otﬁ Qf thase ""““f“"d’ﬁ"‘" F=

showd a  nwnber of@twtu‘qj Sfeakuss.

B P ¥ g 143 flae appeand b be sy P
fr For 143 S F <20 Muc was & ramge of § fa wleeh flax e s solinbions
fo Ror o o side i bowmid  silevmt fhc was oy os solutie

Gy Fee ¥2 2.0 Ml atawnt o P for whid floce solulionr  wix found  appiarced wot ts
be boudisl bulns.

v M ssuth va Thase mﬁﬁuiat\Jn: suﬁut flat o dx’m‘fal»&c ﬂ"”‘j jw‘-u rda&i:.wafj

differcd amsios fwm Ha avircl ﬂu.mj



S

:w"ulawﬂr L whs . as shorm "“ ﬂ‘" skehl y R | | - "
= ,f,, values nf ﬂu Mf mmr}v«douj' o ”“ =

x . -

u’u«u.m'(f a&.row!aw( absve . ’ﬂuu’ the éﬁfﬂf’ﬁ&“ ({}(o‘(r hax smasts a z(aug(

| wt,fm aHyvopnwf-c w—&u Of p «rfw a :....J.»LCJ lug‘ £ ((u,cfs a;n;/,.,.‘d;
uuu.s}

#, U‘fga.[ ) ﬂcl.u rrulls  wrene u.M jMaWuLL TL.,a/.m.......h

_oLth .

[ 1

—_ A8’ X3

flurj jw‘-f o ﬂooa( ducwl,t«au ojf Tle 3«-«.@( )('A,(un.r Q%'/Ag \exf;uunmj; ,
akwﬂ. U ald e cheddA cxfu:(ﬁm aw aﬁﬁwma/ﬁ. ﬂ‘w:j Ofﬂ‘u koo .

¥

-

ol ‘nu'-:»’( This WL iu.u.rtnvfu ]urf‘ koo dl'f/z'cruu A can be 1o

IR u.s_

& ; ﬂu.wj bas beew .«.&.wh‘da;(.g_d ;¥ e Thtnn, Sre cawt be Susrc . Thas,

1x2

J\u‘: as .  should hauc A [ua,lﬂtj n;ﬁwl:fh botl. 1le I,M ¢ He adure of-

——

%mnq....a,hgs , _ﬂ._.. Samt enfltnma showld alio be a./:ﬁiu‘o( 1o zxﬁuwi«cwt .

wale w_'_gxpuiu.mt cn wlueh o bas Juﬁ-{cdwt confirlence Lo cdacl. Hthat

..... e thwu 0f R(X) owmparcd with the nondois flows . L -
= ) dletel T o ba  shan M Puo soluliws ﬂwf' A Obsrcd exfcmLmh(ly"

[

T Iumm.j A wendA a,*’x,u ftar f‘tu l-dtaL{j h.om&mca.r_ d_{p;ifm ]

)

13

3



