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REF14E(:’1’ED-SII()(:K lsll’liillo~ OF Kxi’1.oslvl’x

11, X. l:crm ;Ind 1., Jl, 111111

]n J Mudy ()! Inmrtmns L’iwrscd IIY rrllrwmd +tltrck trom J hlghlllpduncc IRNIIUI.

my trucrqms m csurblwh sulficlcm cnndltmrs Im mlll~[mn m dcscrrbcd, ShIwk
polar wrirlvsls is used m discover ~he rmccs O! vmms III)W regrows. ~cncr;ll
shrxk SWWLURSand pressure CSUIMICS d sines hehmd !hc rci Iedcd wiiv~, 1‘wnr
~his knowledge, wave sm.rmre growth rules Irmn hydromdc SIINUIJIIWIS m CSII
mirm.1 ml smmkur-shwk irruiwion cmcmr irw usrxl; cxpcrrmms w dcwulwd II
which the lnltiwion from ii rctlcc[cll-sh(wk wJve MnrcIurc upp:m II LcIv, ‘I”wo rK
pcrmwms m (Icscnlxil III whIL”h J rctlmwtl ilIIKh WJVr tItmI J III JIIIIIIII SIIIIJLL
Inillim’d 1)11S ‘J5(12 I’llc U\l)L”ll ill! ’111.11 r~i~icni”r 1, III I,INMI JI!l(. L. II IrIll i\ Ill I II IL, ,Is

\IImIYIII III\ :lIl(t r(. \Lllls {)1 :hr ;lIl:ll\\ l’,

INTK[)l)[i(’Tlo N

Sll(~k III IIIJII(tII 01 CXIIlo’tIVL”\ llilS llr~ll SIIIIIIC’(1 r~

Irnslvrlv ml Im rrsulml III II\rlul IINMILOISIIIJI IIrwlltw
[IN. run u) (IKIOIM!I{U1. uiirn [IN” IIIIIIJI ill(lrk ;IIrs\IIIc.

I“hr ml)cnmcnl~ lridlnv u) IIww Illthlrls wrrc dr-wi:lmi

lo CllllllllillC Inmnddrv rllrUIS. 1111.Wtllh plrwlllr’d hl’lt.

wmlics fhe Inllllclluc Ilt Illgll Imprdmlrr lMNllldilrlC\ {III

\lI(n$i Immrmm III cxph)slv r\. When Inmndmcs m. III

(.IAcII in [he problem. li)t)~ iitl~lvsl~ IS Irlitllrr(l I(I (Ic
trrmmr the rl”[rlv (II w:tvr Irllrcll{ms lIImI Ihr Inmnd
,Irwf. ( hlr JIIImmh II) lhl\ pn)blrwl Wiis lo rxmllliw Ihr
\h(R+. strurlurr (d thr mmrrm”llvc rrtlri”tcd W’il V~ pi(d)
Irlll USIIIK sh~rr”k I)olm JIIJIVSIS JIIII lIv(lItK(Klc \IIIml J
[i(m~, Wr Ihcn Ioi)krd It)r Ihr ih(mh s[rurlulr~ IIIJI
,Illpr:lr Ilkrlv III IItIIIiIW lhr f.~pl~)~lw, ~l)n~nh.lllll! [ll(.
h 1111’vll rhph)ww’ lllllprlllr\

I’ll {llmllll [Ill’ \lllK’b. “.llll(”llll r-, \$l” \llllllr(l Ihr Wlllllr

)w~nnrmcui 1(1111Igwnul(m III Ihc rrl lcL’lIIm 111;I Il[mlr;lc
IivC, plmnemh(n+ Irxvrlln}! III [Iw rxpl(mlvr lnlp;u.lln~ ;I
Il;u high mllwdmcr mrl; ll ld:llr Ilhr U[ilnlunl. [n 1111~

vase, clnsswd shuck prdrir Ihcory npplics, ‘I”his smple
unnlysis dcmrrurm Ihc pressure trhiml Ihr rrtlmcd
wuvr 11$N tuncll(m i)l lhr lmrrllullon mplr ml ltlvltlrnt
Au+ pressure. II lhe wrrvr rctlccll[m IS rcgrrlnr. lhc m
l’idem wnvc nnrl Ilw rrtlcrwwl wnvr rrre rrmwhr(l III IIIC
w; III II II Ii illr~wliw, o IIIIIIr I’IIIIIIIIIt. JWIl 5111wh \lIIIC
lIlrr nwl%l r~lsl Iwlwrrn Ihr lm’nlrnl :11111Ir-llr(vrtl dum.h
,11111IIIr wdll III in{lrl III ~JllitY lMIllmlilIv IIm(lIllIIIIi
\lllR’h Illlhll illl;llV\l\ l\ (MIIV J ~lM’Jl Jll,ll V\l\, ill)ll II h,l\

IIIIIIINIIIIIII Irm’rruw Ihr lh)w (tIIIIIKIll:ltlIIils Iur nwmtml

In (mlrr l{! ~h) Ihr :m;llvilx ( hlr Ilwll[wthlr (’:ll(IIINI(m\
t)t thr wnvr Irtlr(rllm l)ItddrIIl wrtr tlml~ III villl(kllr IIW

.llll(’h pldlll Jll Jlw\l\ Jll!l 11, Illll:lln l,l(}\vlh I,llr

1111111111.111! )11 Ill Ill!. Illrl,lllmll Icllr( 111s11

“[”()tind J 1’;l\r Ill Whl(. h J lrllr(lr(f dllm’h I\ III..(.IV 10

ill]llill~ ,111 L’\lll(l\!V 1.. \\(. Cipr.’ll’(l 1111” Iilll(m Illg L’tullil

II(N1S lllll\l h’ lllrl: [ I ) lhr IllLltlclll \ll(n’h Illlls[ lull (k!

.I, II,.11111. Itlr rtlIIIIfI\(.,1 I .’1 III(, ,1111111111,,.11 lllr\\llrr Il:Il\l

!* \ll\l,llllr(l (l\(.1 111(, (ll,..l,lll, c\ ,111111(l\llll,ll,,l\ lnlll,ll 1(!

Illf Slllplr \ll!K.h 11111Ill ,1(.loll,lllol)” 111,1,111,!. (llllmpoll(l

Illg 10 Ihr Wplltlr(l 1)11, \Wlr,. ‘ Jml ( {I III( Iwjmrc IIIIIW
lw hllSlillIIC(l ovcl ;1 Wl(llh 1)1 (.ql)l{)slvr ;lpplOxmuurlv Ihr

f,lnlc 4~ Illc t;llllllr r,dlus III IIlr r~l}l(]ilvr, 1 “I”lmw
L’(II1(IIII(IIIS ill C [ht. \Jlllr IIWI1 011 ,Illv \ll(M, h 10 rs[lm:llr

Itllrlllrr 111111,1111111 11111,111 (liIII. III(, IIIIl\ 111111.Irnfr l\ It)lll

N(. Nlr’ ,Ipplvllll! Ill(. Ill 10 ,1 1,1, ,11 .1111, k. Illlli Illlr 111.11
!R’(’ill\ IIIMII.1IMIIIII(I. IIY Illlrlm’ 111111

:\ll 1111’ r-\llr’Illllrnl,ll \\lllh Irllllllrll 11(.lr \lll(llr\ Ihr

Illlll;llh)ll 01 1’11.1 I)w): ll\ Irllm Irll \\,l\ (.,, 1111111 1111111111111

lMmlldJllr\ I’(U l’11.\ VW)!, \tc 1(11111(1 Ih.11 I!lr)!lllill Ir
Ilrt,lloll W,IS II Ii),.1 lIhrlv It, Ir\IIll III 111111,1111111 I lir plI

II I:IIV ICil!+!)ll IS [11.11 !IIC lllr~:ul;ll 11. II C1, [II III IC,. II II!. Ill illl

.mlilllird plrsiIIIr wNvr rllnnlllg 1111(1rxl}loklvr lhnl wns
II(II prrsh(~’kc(l “1’his wnvr ilIIlilIIIr. ,,llrn lrtrllml III
,IS u hlacll iICIII or MUCII IrIlrL.11(111, Ii IIIN Ihr cl,IssIcd
Inplc-p)uu !olull(nl, M rnllwr n muvrd wrm slrulrrrt.
Wr WIII diwws% Ihr IIn;IIV~I~ 111,11wly~rits sht~k milin-
Ilol) with ;I!l lllr~lll;tr I(”tlr(lllll! 1)1 hl,lltl lrtlrL.tloll Ii

prmd)lc, IWO rxprrllncnls III whl(-h such Inlllaliotl wm
(Irlrrlrd I(II l)llX ‘Jfo?, ,IINI pI\wl Ilr WI II JtIIInf IIINI IIIiIV
(Ir}qlndr III rllllmltr 1111.cIIc(,I

(’n Al{ A(’”l’1:. R17.,\llo N (1 I Kl(l,ll’:{” ”l”lvlfl
\VAVl; 111(1IA Vll)14

I ()( ‘Al ,\l\Al } ‘iI’i

I Ill, 1,1.41111(.111, ,11 , ,111111,11 !.lll ,011 \\,. ,111,111.!1 l,. ,1 111,1! 11.

.Il,ll h 111( 1(1(.111 ,111 ,1 11,11 111,111111111 111,11!. \\!. ,llllllltll [11!
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1’1(;1’1/1 I l{l(i I” l.,\;{ .\\l)\l\(’1 [1(1 II I (- I”I()\ I I ()\\” lll\l; ll\\l

III :11(- I(x ,11 ,II(x A IIIIIJI JII,Il\ ii.., 1111’ litI\\ Ill III(’ I(’

):l(lll\ IIrllllr!llc(l ll\ 1111. \lll M h\ r. .l,. \lllll{ll [11 Ilt. !1111, ,11

lllrll\ll .11;11 SIIIN h 11111111 l’lllltllllilll\ (t !Illwlt .1111111 Ill

111,1\\. Ill(llllcllllllll .111(1 Cll!”lliv ‘. Illllr(l III lil(. (I II I, II Iii II (It

\lJIL’1 !11(’ Wlllstl!’11 .1( Ilf’. (’!l~ II ‘lIlll(”h I 111’ III( 1(1(.111

,.tl(M’k 111111~ III(’ II(:W lIl\~illli Itll - i\.111 .111(1 !tll” ll’il (’l 1(.11

\\,lvr’ IIlllls III(” II(IW Ihli”h JW, IV 1111111 111(. \\.111 ,\l 1111.

W;!lli, Illr INIIIIIII:IIV (“IIII II III{ MI>ill{” \ll!”h 111.11III(* IIllw
lrlIIIIIl thr dI(x+ Sllmmm IIIII\l Iw pmnllrl III lhr thnv III

111(-WJII J1lll INc\~lllr Ii ~1111111111~111~mll~si Ihr Inulml.uv
An mrgulnr rrtlrL’II(m HpIICIIIi wlm II trl!illw lrllr(tl~m
t’mmt~ mcfl IIIIX t{ ImIIImlnlIlv I ~mIhII~m

1116 SIIIU+ p)lur In IIIC PIrSMIIr Ilt)w HIIP.IC plmr If:1
(xmvrmml rlwanx III rXmII IItIn I! lhr p4mMldr \IIIIIIII III\

ll~llir .1 Imll(:mi IIIIW III(. sJux h Il(dxl Ii I!rtlrl Im(l Illr
lIII;I\r VCIIXIIV V,, Ii ll\r(l ,i’lll 1111’,lIII:lr II lwl\vrrtl 1111{
\(-llm n\, Vr(r{ll ,11111 1111’ \l.1:. h 1’! Vllllrll 1111111),, )11(11111)11..

.I(r Iiwil 1{1 ( IIlc”lll:llr Ilw llIulll:ll ~’llllll!i)urlll III Ilw vrlix

Il\ Iwlilmi Ihr dl,~”h, JIIII Ix.t mlw Ihr Iml):rilll,ll t111111111
11(.111li llu~lll(.lr(l, II ,. llIl~V ,1111:11.I..III JIMI Iw 1{1111111
I Itm’. ,111,,1(. II ,111111!1,. 1111,,.,.111 !., 1114. l\\tl \,lll,llllr., Ill ,,11,,1

,.,.1, ,,1,, ,,1,111,.,1 l,, I l),, i I Ill. 111,1,11 I.,lrll.,1 / :;, (11( .111.,,

III(. ,.l.lll. \ ;Ii Illcv.llilr Ivlllll,l 1111. 11.1 :(1(.111 ,!11!. h I Ill. 1!!1

Ill I.ll,l” 1(11 A’ 111!111 .11!.. 111! .1,111 . . . ,11 ll; l,\,ll,ll. Ih. tllll,l 1111.

l(,l!(l’1[. ti .,tlt~ k ,[, II II I!IS 1111111 III(, ,,1,11(. 1)., !IIII, I 111(’ 111$l(k’111

.Illh k i II(, INII, II l. IIwlI.tl /’ II Ill Ii Jlt.., 111~1,,1.IIL.,, J( Illrv

,Ild? Ilrtllllll (h,. \ll,,, h ll.lll\llllll,. (1 Ill 111(. 111.111111111 Ill

Iri:lll,ll 11.llr, 11,111 I .,.,, I l,. ~ Il. illl. ill,\\ IU.11111(1 Illr

.Illk h \lllllrlll(. \,lll\ll(,. 111(. ll,lllll(l,ll\ I 111(111111IIS !Il 1111.

llll.l, st.t 111,11 1,[ Ill!. I 11111 A’ l,i~l.11 5 .\ll,’lt’ 111(’ ll,lii

.lkl~h.. illl - 1~.111 1,. 1,11 .11!,..! .1!111 Il!bl$l!,,. s.lll, . :,1 !,!li., l!lr *l\!\

,It I!l\\ 111(, \\Jll

.
,, \’ ,,

.

.1!... I I 1 1,1

11(;1”1{1 ‘ \lll)(”l 1}]11(1 l\ll,(l,, [no’. Ill Ill

I I tl\\ \t 1{1 )’.’, \ ‘,lil I( 1.
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