Homework4. Solution

1.4 =Re{pe™} +Re{ye"|

(free wave component + local wave component)

®Boundary Value Problem

®V¢2 =0 , VWZ =0 (Laplace equation)

o’p _0¢ 0
®¥+ ga =0, (—0)2 + gajw =0 onz=0 (F.S.B.C)
o¢ =0 = v =0 onz=-h (Bottom condition)
(674 (674
@% = aat—é: => %—l)/(/ _0% _ Re{ia)foeiwt} on x=0 (Body boundary condition)

®wy ->0 as x> (Radiation condition)
Put, = X(X)-Z(z)
X z

- A V2 |k| =0 (De]8)
X Z

X = e’ +Be " (B°]8)
Z,+0°Z=0

Z =Ce™ + De"
W i(Ce ™ — De™M) =0
0z

Z = De*"c'* + De'”* = 2De'™" cos[a(z + h) ]+ Re[goe‘”"]
v =y, cos[o(z+h)]e ™ (@°]8)

oJ7le] @%AS o] 4aH @’ =-gotan(ch) & A=t}
(dispersion relation of local wave)

v=Dv.e" (¥, =y cos[o, (z+h)]e

. = constant at -d<z<0
% _Refiwge] |
OX & =0 at -h<z<-d
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—L =Re{—ikepe'}+Re
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= Re{ia)foe“‘"}
kgt (<o, W, = 02,

0 ~ ~
I—h oy, dz=0 if n=m, fhy/ny/mdz =0 (orthogonality)

[ (Cikp)ptz+ Y. [ (ot dz = (o6, et

J.,Oh —ky?dz = fh (0, )ydz

A:'QLO &,z ((P_—%K(Z)‘j/]r T”ﬂ)

:__jo J2coshk(z+h)
\/h+gsmh (kh)

o V/2sinh (kh)=sinh (k (-d + h))
¥ \/h+gzsinh2(kh) 0

(0

&,dz
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2.(1) o=—=—= rad /sec
o= =7 =l )
(2) first mode y, =y e COS{o*l(Z + h)}

Local dispersion relationship @” = —gotan(oh)
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@ =—tan(o,h) — il
go, (9.81) 0,

=—tan(3.50,)
=0.603
At x=0, y, =y, c0s{o,(z+h)}

%7] wave component ¢ 50%°] T+ XA I7]|= %l/lo COS{O‘l(Z+h)}
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NI N

=2 5= 0,603
OX

(3) @® =gktanhkh o]= = k=1.01

_ —o N2:[sinh(kh)=sinh (k(d +h))]

A= 2 — :
\/h+w23|nh2(kh)

L A=2T7E,
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V, =U

VP:%: %:% .'.a):%, k:% (Deep sea)

(2) Source at x=+L/2
Sink  at x=-L/2
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-2asin{k7|'}sin {kx}

n=00]7] Q3= k—ZLGzz ol Hrh(n=1,23,...)
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