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(a) The z-plane (z =z + iy) (b) The f-plane (f = ¢+ i)

Fig.1 Two-dimensional motion of periodic waves progressing in permanent
form with constant speed ¢ on water of constant depth h.
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Fig.2 Wave profiles of Davies’ apporximate solutions (7) and (8).
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Fig.3 Conformal mapping for two-dimensional motion of solitary waves.

3.2.1 IRFEERT> vl f FEKS T BRBEEE

BFREERT v vV f FEICE VT 2REGEMBIE, ROLHICES ZEHNTES, £
T, B w(f) = 1(6,¥) +i0(d,v) ZIKE (v = —ch) ZHLMC Taylor BBT 2 L, XD &
IICRT I LWTES,

© 1 dr |
o) = L [+ ap ] 70 (13)
n=0
ZIT, #(p) =1(p, 0 = —ch) BAKEICEBITZ r 2RT. (13) Z HHREFH (2) i<k
AL, BESEMOKE N
T = 0 (14)
L BB O R
7 = O(e?) (15)

WWHOERBBT S, 2T, cl3KER LAKEAFROREBEZ N D A/N DA =5 —D
WP I A= 2RT. I,

d2N+17‘ 2N+3

W=O(€ ) (N=12,--") (16)
IOEROEZITLYZ L 7(¢) KT HHEMITABRRNEBZZ L3TES, Z0EBS
BROM%2 N ROBBOLMEE X5 (G 8) . ®I, N=1DL ZDOREILMEIT
RTIICRD 2 Z LASTET, XRATEZILNS,

o FP—1 (1] 3(FP-1) ¢
7(¢) = —— sech (5 m1+g(F2—1)'E) (17)

ZZT, F=c/vgh i3 Froude %2 &E T, ZOELME (N =1) &, KdV ARRNDOEIC
MBS B, N >2 DBAOEBELMRI, AAETRIEEHRZAVWTRD .



3.2.2 REDL®

M RD Davies iBlfE L N RORWTLIEE VTR 00 L B DL, KE M,
N & EDIEFERICNERT 2MF% Figd ItE L3, RPDOBHM o TR L ZHIEEY
1%, BHRREFELZEUSTICBENICRD -EBEEELETH ), BERLEAL TS
EDTED GHEGELHEEICOW T [8) . Figs4 (a),(b),(c),(d) i¥ZHFN Froude
BF=11115125127 DFERZRL T503, D Froude HOEF TIT IR, ¥
DHETHEE, TRANX—XBEFAIHMT 5, Figd kb, HEREVIEICHL TS, EX
Davies L BURIZRIGEM & b BEERRAOWHIE L Z L 3b2 3, DI i, BUs
FTRAS, EBIRANVY—HBEOHRTORL &) 2fER8EBsNk 8. LdioT,
B Davies IO BRFEEM & D IEVKETHED L WERENSSNS. ZDEHh
ND—2 & LT, Davies B TIXBEEE Fi%) OMUNCHFELET IBORERZ2ERL T
LB ERBTENS [1].

0.25 - 0.25

0.2

incar : = fully nonlinear :

0.15
Y

0.1

0.05

-4 -2 0 2 4 -4 -2 0 2 4
x x
(a.1) Davies’ approximation (a.2) Long wave approximation
(a) F=1.1
0.4 r - - 04
035 M= . 03sf N=3

-4 2 0 2 4
X

(b.1) Davies’ approximation (b.2) Long wave approximation

(b) F=1.15

Fig.4 Comparison of wave profiles. F' = c¢/1/gh : the Froude number, M : the
order of Davies’ approximation, N : the order of long wave approximation
and circle o : the fully nonlinear solution. z and y are normalized by h.
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Fig.4 Continued.
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Fig.5 Conformal mapping of the flow domain of unsteady two-dimensional mo-
tion of water waves onto a rectangular region ABB’A’ in the (-plane.
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