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d(x,z,t) =2%TJX(k,t) [cosh( |k|(z + h))/sinh( |k|h) Je*~dk. (5)
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R TEE N — o0 B+ o0,
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8X; . .
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50,0,1 - B(k - 1:7 - 121) ’
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AR, BT (1) B Taylor SRS T [k [¢ AR/DRSGARZMEAG L, HXF R 251k
Hamilton 75 £ W, Krasitskii"” LA K Rl J5 25 5938 (37) L (38).%& T Chebyshev i@ T30 (14) |
(15) fBr 294k Hamilton J5 22X (33) ~ (36) i& 0 TH ) Z K. TN |k (£ AR/ E5E
NI, IS R R0 (37) ((38) B2 S5 AR LML AR TEE 2R | TR J= 2 40
ANFRIRIEIE.
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BRI 2 R 5 AR L S IE 1 2946 Hamilton J7R2UNT .
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4P 7L Bk, (38)
/\qj
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0,1,2 2(211_)2 1 9049, 1 »
~ 1
Kéfll),zﬁ == m[zaz ‘kl ‘2% - a%(‘]ou + %+3)‘IO‘]1J -
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3 RZESTSEHE
Bras RS FTE B TR (14) L (15) F1(26) 45 HU Y Chebyshev 18T FUASJE.
Z B PR IE TR 2

Q, =1+ (cosh0.9 - 1)(0/0.9)” - coshw, (41)
, = sinh 0'960 - sinhw, (42)
0.9
Q,=1+025(/5 +1DNo’[ (V2 -1)2w* -3 +/5) +
(1+/5-V10+25) (0’ -1)] -V/1+w’. (43)
B 1R iR 3 AN TR 25 PRACEE X B [ 0,1.035 ] B9 EIA.
0.06
0.04}
0.02}
=\ 10
¢ 05303 06 o8 012
w 0
-0.02} 0,
-0.04}
-0.06L 2

B 1 Chebyshev ZW0iE T 1Y1% 22
Fig. 1 The Chebyshev polynomial approximation errors

mE 1 s, BRIRZEH 0, A AEXIA[0,1.035] Fi@iriR 2 W iE ik 0, TEA 3 o =
1. 035 Flw = arccosh(sinh0.9/0.9) iKF], 73514 0.049 45 F10.049 35, LAk, 728 X ]y ]
WL IRZE Q, IR KIETE 0 = 1.035 388, 920 1%, i iR 2 Q, Hlr T 04F M i, ph%k
sinh @ FJ—B} Taylor I@ITIRZ N 0 — sinh w , HAE 0 = 1.035 FIRZEZ R 20%.

AT R X | | < 1.035, Chebyshev i@¥T30(15) BiRZE NI 5% , Mg (14)
F1(26) HAH SR AR, Y o = 0.9 B, =R 0.

H I AT, BT 5 R 20k RS PR k| PE T 1.035 RYARZME R, 7Rt
Bl N IR ZEANEE AT 5% , R0, SRR SRR T 0.9 B, 45 RS i 45

4 4 e

eI 7 TR | XA 1 3 i AR S 02 P VR T 0 38 2 BT [ I i Bl 48 P AR 1 S i 2
— 45— F0 0 S RS B R 1 TR AR T R AR JE D L AR SCHE T Chebyshev 23050
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HLARAL, USSR s i TR A R 0L T0U01 7 2t 5 580 Bl ik — 2B T SR - R 5 9 i
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Abstract: The reduced 3-wave and 4-wave Hamiltonian equations for ocean surface waves were
widely used for the simplified structure with symmetric polynomial kernels and for the conser-
vation of energy, etc. However, according to the related assumption for approximation in deri-
vation, the range of applicability was limited to weakly nonlinear waves of small amplitude.
Here the following issue was further studied: for nonlinear waves of finite amplitude within a
certain range, was it also possible to obtain reduced Hamiltonian equations with symmetric pol-
ynomial kernels in a sense of sufficient accuracy? Because of complicated strongly nonlinear
coupling, few development in this significant respect had been made as yet. A new approach
was proposed based on the Chebyshev polynomials to best approximate the primitive water
wave equations in the exact sense of strongly nonlinear coupling and derive new reduced Hamil-
tonian equations with symmetric polynomial kernels. The new results exhibit an extension from
a weakly nonlinear case in which the product of the wave number and the wave steepness is
small to a nonlinear case in which this product goes up to about 1.035. Moreover, within this
range, the approximation errors are lower than 5% , and in particular, the new results prove

exact whenever the said product lies close to 0.9.

Key words: ocean surface wave; finite amplitude; new approach for reduction; new reduced
Hamiltonian equation
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