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Fig. 1: Two-dimensional motion of periodic deep-water waves progressing on a linear shear current in the
physical plane (the z-plane) and the complex velocity potential plane (the f-plane). The fluid motion is

steady in the (z,y) frame in (a) which moves to the left with constant wave speed c.
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Fig. 2: Conformal mapping of the flow domain onto the lower half plane of the {-plane and the unit disk

in the A—plane. When p in the mapping function (12) is set to zero, A=A

ZOBBIZE DK A =e? 1A=V IKHEENBH, 9 L FRACEVBEIEOTS
ns, ,
W tmw (13)
dv 1+ 2ucosd + u?
p(0<pu<l) % LISEDT 32 EIckD, Eolll CHHEDRSOMMEELZ LiF5 2 L
BTE?,
WIEDRFEE (9) X b, Kifi (A =e?) BicBIF2 2(A = = 2(0) + iy(d) 1ZXD
EICRT I LENTES.

z() = —ﬁ(?ﬁ)—Zdnsinné
" (14)
y(ﬁ) = Z&” cosnv
n=0
IIT, a,€R. Ffo, EBENEM (7) X DK (A =e?) Lo
, Q
Vi = T Y (15)
THBHDT, (9) LHKE LD ¢y BRDEIICEKT I EDTES,
dv dg -
¢y = —=+Ad; = ——= —H[)]
dv dv 16
dv Q - (16)

— __AJF_"H R
w7 ol

Ag; = Re{Af;} = —H[Im{Af;}] = —H[iy] (17)



DEIICEEENDD, (15) &b oy BEHEETH 2D T Hpy] BXD LI ICLTRD
5 LMTESD,

Hly; = H

n=1 n=1

Zi)n sin n@] = —Z?)n cos ) (18)

(16) % JIZEMBERAEME (8) IfRAT B &, A PHIC BT 2K (A = ) oBiREMAT
KD &I ITREND,

Gi(d) =0 atA=c” (19)
Z 2T, )
N dv Q) T e Y
Gl(lg) - {d,& \/ﬂc(ylﬂ +H[yy19])} ‘519 (B 7T62) (20)

Wlth S1§ = V ,’13192 + -7/192

7, POEH LRV X— B EEIFLE— B, 1d, ROKHICRT I ENTES.

9(@) 1
/ / f{ -4V }dydrf/ / ( 1/> dydx
1 1/ Q\? .
_ 2 2 . -
R NSRS 5 MR
1 T ry(x) 1 ™ 5 ~
%\[w/() ydydz 7%/0 Y-z dd

Ex

w

1.4 BUMRIEEOMEE
WIS 7 — i B O NRIVEARIZ IR 2 0 iBER 1%, XXThZ o5,

c- <§+ Ly (%)) (22)

7, MR L¥X— B EEIFLVX— E, D EME, XATLEZo6N5,

B 1, 0\’
N R o L o PR | = 23
E, +2 + +(2) (23)

2 0\° Q 0\’
Ek+Ep:%{1+<5) +3 1+<5>} (24)

107



108

— J2m ¢ |
25 - — = Ek/Ep
----- (Ec+E)/(a/2)) /
2 | am
'l
Vs
1.5 5 '/
£
1
. /
s e
0.5
— -
0 C i H i
-2 -1.5 -1 -0.5 0 0.5 1

Fig. 3: Variations of the wave speed ¢, the kinematic energy Ey and the potential energy E,, of infinitesimal

deep-water waves on a linear shear current with change of the shear strength Q. See (22), (23) and (24).
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Fig. 4: Wave profiles y = g(z) for different values of the shear strength Q. Four lines in each figure
correspond to vy = 0.3,0.5,0.7 and 0.95, respectively. (N = 512, u = 0.95)
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Fig. 5: The curvature k = d©/ds of the water surface. (tan® = dg/dz, s : the arclength taken along
the water surface, N = 256, 1 = 0.95)
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Fig. 6: Variation of the wave speed ¢ with the wave height-to-wavelength ratio H/\ for different values
of the shear strength Q. Numerals in this figure denote the value of Q. The symbol x in (b) shows the
computed results by Longuet-Higgins & Tanaka [3]. (0.01 < vy < 0.95, N = 256, pu = 0.95)
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