. . l
Waler wave — tswami X Hom waves Y

The waler wave 18 ac’cuailﬂ a Weimw poblem , 1s adudfj a

Lave in Ll but not due o wmssm.(wm;m Laads 1, sourel
orve whose srmal ue,luoblé’ (s much Hij‘uwflnm waler wWove U‘eluo'»g ).
TL.L h?.s{'wf-\; :F.u-cgs are due & bhe 3.Wtf5 and the Qwﬁ&tnsbm .

Even I,J the &m;;td f{sel:fl, 't can doaod & wowe wave . Ac‘tuua,

the /ﬁwe 'S musffj dminatest ‘)J the fact that wate, s Inwmyressible,
w

Waker aye (S S‘Wfaq_ wowe. , which thPoradtf Q,L,,g'ﬂ\l S.MJ&“
but olLCaas e/aoszt.a.Lb as goes olufw

b o dprge bke with degth of h, we Set the comdinate frome.
For each woter olwr}»(b(‘ whose eQuilibrivm *3‘
position Locatodl ot ('x,cy)' its disploce moct =

is densted as -‘acxg) (Ve asswme that ~—

waves Uibrate in He, Xy ~phang | amol

its P\fu-rwaa\:h'm dl.mé? Y X—oul S TI\Q wdler i8S Lm.‘f,m

Mmj the 2-o0wig .

@ P I‘VF%‘H_(S (,§ ioload inm\jzmxible Lf}u—bl.
'va’ncm\?ves'sible, l.ig_uiol, p= const | The Cm:t\'nw"% equockion

= oF _ il £ :q—
v-(Pr) + 2= =0 simplifies & vy =0,

Scanned by CamScanner



4), Sine Tis a label o weter

‘ﬁ"’Flﬂt, we oo not Lake ts time du-ipedtive .

Sine TV =0 = Z(TU)=0, henw VU = Hime-inaloperdanct

;'g VAU F 0, it means Crpressun [ exponsium | homce ,

—
Lv-u = 0 (X) \

-}
be 'S:Wﬂ‘“ assume tat there ave no vurtites, i-€. VXU =0

-
— ’;? (VxW) =0 .
lf VXU 3 Mol-2erp amd time- indepenslett, we Can absorb

U in the Jiz{ini{&m u§ Y. Hence, we can Chovse

kvx'ﬁzo (%) k

We com @opress IE:_V(P, wheve ¢ rs the potowtial
funckion | Tt satisflos 4he laplace equation |

F=c ]

This (snt @ dxap\,wm{c eg,wut'&/ﬂ. I)C withont a Sur:f«uz_,

‘£ will pot 3wuwta (uowe Panur&ﬁi‘Lun_ — This s gwd:g
oc,ﬁmnx from the usual etasaecutb wave eguation 8 in which

; * : : 2
o bulk Ye.stnm.g wau; Jves rise 7 He!mk»i} ej_wul;lm( 7;&)',&1_‘77.) 43=O.
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The gonorad Sodutim c#tx.g,-f) = f(;e) o ¥ *'FJJ

plig in the Lophce epution = k= k| then

s = Wp = ke S So for, h0 infurmakio
0b = xhfueRER |
Uy = 74’ Comes fm bhe
vesturimg forea

Mso notice '3 - ,SlaCCw , Uz and Uy hove 90 phase &iﬁlaenqz,

® Bowrdary Cmalitiom
- The bottum of the lahe | +he witiv Cannot meve verkically
U= 0, This does not imnlbe dinamics eibher,
R M D T )
“a G = fuk [Aek-ge™] et

Uy h) = 0 > B[A= 6-2“'

.u- cp(x.g,-e): fu.-) e%’bx Cosh {g(h-g)

., D&wm'c bo’mea cmdlitin ot .3=o ('(‘MSM:FGL.Q_

® %WJEU —fwce.
Fx = - (P(H”) -P(\()) “d e —P(i 1 T pCx+ax)
- Pj (uj(x{-ax)- ‘UJ(XJ) (j=0 a4} ,.1-
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T = = =
o3 am o onel  Ayn = PgdngﬂX

> S| o oW N9 g
}t‘n I 3% \j = :t‘ X \-ja"‘)ﬁ \
o a%¢+3,9_¢\ = Sut) &— Lke a gouge
ot an =p mt Qﬁevﬁx Uy, uﬂ’
Set i+ Lo 2ew.

(® Smfaca. ‘bmgm
cuns‘d;\- pvessvwe due & S‘wrfau
Tonsion
Fj: TL (Sin® ~smg )

Fae - Cpoctmo 100 4 La

__pq MW wle T 22X axeyls
- Fj 'a_/x- y=o o jLi ox? ‘y-'—o J
b3
= 4m _3_5_)5
a't'l
3 U
D’lu,x - i ?_Ez' __t,—I_D——L \
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lqup_' ot mej wewe W. 'H‘ﬁ%m“‘"{n omimates | wlu'le
the S;wrfaq Hinsin 1S hwre T'VPWM ot Short-weve -(.zogfﬂu

3
N T LT s L p L LN
chack 9 /P{q A PJ/T — = M [0T

-5 ~
T;Tl!’jn [em= _.-———-72“0,_ Nfm = 7‘2',([02”/"‘
10

3 b~ ot m? =4 | 628
4 m 3 QA & Tl Som

Hence :Fw the wowe| wotkin La a stme, ts waue,«lugf?h ot om”
= Hewe , the S‘ux‘face‘—twnsbm 'S m,{,ml
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Consider the purely qrowidy wowe oSe, onel. perSonm dimensinal
alysis . = gh AR, hove Rk is dinmsinless:

Heace. h er-mls Qa W S'CWLC,W which we @n ohtoim

Const Aas X300
Gllmrwl,cns tL;m-M\Swn . L—j‘ ,F(M)_% { er e ‘we
am!‘:ue, at (,01 o { ‘h Qs &—)oo
"lHrL as k30 .

Hone , the disperSivn prwer b enlves bilverr e '("fg

and. Short-wowe vzéim‘ N
A — Shuwt wone

W o
‘kz — Lndeowe.\ A h

)\<'<k

S S —_ e ) . -

I —— i e

Vay,
CUS\)M*SLM - relsction W £ Vik

desp
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O A‘MU%S;S’ to weawe Q/nf‘g,mixums

by, t)= Ae -t o h & 0yth)
U= Tep = 1B & aletyh)
- o= B eldw B ok kiy+h)

Ux = B Sin(wt-kx) cush hiy+h)
Uy = B Cslwt-ka) Sinhk(y+h) o

__}.{3_——— . Uy z 2
(o"‘l‘ kiy+h) ) N ( Sinh %l +h) ) =6

The ;b.%je(jt‘,,d IS an dLiPse. At a :fwoec‘ o
‘. () vdocatun "f wiler -
The M?@M 03‘.’ Ux s (”J’" droplet v time.
Yat of Wy, As Yy gues daper, i-e. mure
M&vﬁve, the asPed(‘. ratio becowies moyve omol

ﬁ_}z—jreal pard {

mure naarow,

In the 02 af alufmﬂ», ie. bh> |, te Sujem Cosh Ak ~ Sin fh
Phe eu"f’-fe betmes a circle

—— &
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®
wn o - plone.
Fr o gwen abwrl.uf it does mmlﬂ motivn in the XYy -p
The droplet WwVeSfWMWIJ‘TZM-U\e wale, crest, omsl it

muves badzwaxo( at the | ;brm%}“

(B Shallrw - water wowe . 1.2, hh<e |

ux ~ S‘I‘ﬂ(ﬂlff—é’)t) - Can&-é I'MLQPM (4 Y
{ua ~ @S(Wf“‘&x)“k(g'i'h) _— deco‘as Unuwl(j

||~ kh= 4 << e /

Inthe (ase Vf :f"‘\.CJé‘l:UYl, the ___/_g,/;’/ oA

SR —— - PUESILL D S —,

:fvurwel. motim wf waler ot the crest 1S easien,
The back wand motim of wilhe . ot the Tngh is affectal

by frictions, heace, thove’s a net -«hw'tim\ﬁwwro( :

Henca, neoun ﬂxeslxwe, we do See. the waty, wove Comimg
t the shore.
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@
Bpplication

@ Tsunami wave L,?Ji) — grmni‘j Shallow wiler wave.
When earthgnake occurs. its lew ‘f"’%"‘”‘”é Pax-e, is effectwe £ excife

ownami wave . The perwol- IS abowt tvog, L-&. f""’”s) Hz .
Dug 2o the Mw&woq'etmoa, even the dmpoco,am hz £fom S

QMLM Waiw.

- A3k
- e A=
w=kigh > R f
Pl“&““ 3=Iom/§ h= .S'xlo;m ala= p_xl—zzm Q_MM
§= 16’:‘_'2 [0
>> h,

]
Tswnoum,; wmz,,.xu\ rn the o!w?oca_am [ at bthe urolwo{ {0?‘(04'1 ./{

The wave velua%

e —

qj‘—_‘_—(’g—- ,Jé—h = -'U’"""/S,

==

SRS

Of Gwwrse | this s still mach smaller tan the Sownel veloc\‘{ij ‘'
wilir, bwt is mmch wre Hon the strm wone,
oth

Nemlaz] mo[qmg - The MATL;M dzc_a.ag very sbow w

degth, The water droplet akmost hos no verticad motion,

Gnd the motiom (S mzrlg hovi 2ntal | The WMQW s &c‘éru-u%
e"""g. Henca, the entire oceonm, —fwm ‘tkeS‘erfac.c Zo the bottom,
(Ver the l.u-gﬂ\smhvf lvufm , i d‘""‘gf an averall motum,
This k-‘nalo:f ollective metim Comries a b”;&. 2 o%
energ y Sine s n,u.‘a o 3l.olw{ maotion, the iidernal -fv-x‘c;tim is oval,
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Ls the tsunami wowves %o ashove, its a’"’j’z‘:’b“"(" - o ‘t‘”gﬁ--

The energy associatesl within me u,mzela}f(A
-ify, hyz

Cw oL w2 > g ~k%
'k" v /JBT‘L ‘>
Hence -fhm du.fvoc.eM h=Skm. % tha Const h=som
then A is amplified (lw)%' ~ 30
| Eweloxs
Henee, o melar Wwave 1h the oCeom becvmes a
“ g
Hgk i‘sw»n![
@ Stvm wowe — deep woller wave

The perivel of shom wawe ~ 6~108. i.¢. the fregmamey fo (Mg,

wkj S k=82 5 9=_94

d an g3
d =o.| Hz, _
-f fo z A 6!!0 a (oM
i in deep ocema. | & 5xid m, then $\<<A=>a£u?om22-
wowe .

T‘\M Sturm wowe o‘e@ge gu.r'ckla with 0"’1}""1. Belows | pomlars,
te owan is not affectsd | Its velueity

:otw_’_l_—q_,_=’_|_ - p!«gu‘n f:af”i
hT 2R 2w 4rf -
A —— ~ [0
ve [2x0-] IM/,s

which is much Slower Than Bunam] wowve |
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