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On the Laplace’s Tidal Equation

—The reasons of nonconvergence of solutions in the continued fraction
method and calculations in an improved method — *

Akira MATSUSHIMA**, Masao KOGA""and Nobuyuki GOTO**

Abstract: In the previous paper, it was shown that the eigenvalue calculations of
Laplace's tidal equation did not give good results in the cases of the southward
oscillating modes with long periods. Here we studied on the first two approxi-
mated eigenvalues in five methods ; (1), (1), (M), (IV), and (V). It is found
that (1) the choice of the first two approximated eigenvalues is important when
eigenvalues are calculated on the basis of the linear approximation, (2) the
method (II) gives the best results among five, and (3) the conclusion in the
previous paper was ascertained. Furthermore, another form of the calculation on
the basis of the continued fraction is proposed, and then it is found that this

method gives good results.
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The table shows the results of
computations in the method (1).

Here, O shows that we could get good
results. A: slows that the convergence was
slow to get satisfactory results. Xshows
that we could not get good results.: impos-

sible
angular freq mode n
0454 E-03 1 3 5
O O O
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O O O
0.21817 E-03 1 3 5 7
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2 4 6
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0.14052 E—03 1 3 5
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2 4 6
O O xg=1
0.199102E—06 1 3 5
O  X(=15) x(n=3)
2 4 6
O O xX(n=10)
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TABLE I@I. The table shows the results of
computations in the method (II).
O: good, A: slow, X: impossible
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TABLE M. The table shows the results of
computations in the method (II).
O: good, A: slow, X: impossible
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TABLE IV. The table shows the results of
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Fig. 1. The variation of residue (=L,—K,.»—Hx ;) is shown in the neighbor-
hood of an eigenvalue (0.14722E+00).

@ = 2.1817E-04
n=3

2.2
2.1

AN

-8.14
-2.2-1
2.3
-0.4-
-2.51
2.6
-0.7-
-2.8-1

mCco—~nm>ao

2.9 T ¥ i L ¥

2.2 a.2 2.4

R

a.6 2.8 1.0

Fig. 2. The variation of residue (=L,—K,.» —H,-») is shown in the neighbor-
hood of an eigenvalue (—0.10355E—01).
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TABLE IV. The table shows the results of
computations in the method (IV).
O: good, A: slow, X: impossible

angular freq. mode n
0.14544 £—03 1 3 5
O O O
2 4 6
O O O
0.21817 E—03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O O
0.199102E—06 1 3 5
O O X@E=1D
2 4 6
O O O
Koe = 2 (16)

VG, ChodREL, K, 2-H,-.=0ICRALT,
S5 &

R!—(By:—K,: +B,—H,- )R,

+(B.—H,-2) (Bu:—Kus)—A:=0 an
L5 5, FOTKRAD D HFUGEUBRR; %KD 5,
FOBE Ly Ko H%TETI2LENHZH, %
D& FIZBFHIOLELMRERV 5, ZOHEEREERTE
LTW5, ZCTME—RTohd-rcr—2, HiRE
$1.99102%10"sec™!, E— Fn =5ic>W\WT, TDHE
K 3. THRRSNTWAY, Tor—2%2K®< &, ¥
HICHWEREABOhTVWE, Zoftus, K.. 20
FFICLT, H,o- 20T

A,
Lp-2—H,4
EHWT, BEEEEZRIT-720, CHE50451E06) &
D HELTDIED 1,

Hy-2= (18

7T.% B

HIORX TORHOMIT, continued fraction O



96 La mer 29, 1991

—FRIDCRMEEIC D W THH~N/z, continued fraction D5
BT, poRFHARERWCEERE A KD 2848, EH
HHEOHRER L R EBAO > OEMENIEE ICEE T
HBIEDbPE T, £, IO ODEMEERD 2
& &, continued fraction DIEHELZHWVWAB I &N
MTLBBWEREEZI BV Ebbhot, &5,
FES®E (D, (D, (D, V), (V) otTidh
#® (0 PEROBVI Ebbhot, 5T, BlOHE
HEE6, TRL, ZOHO 1 >0KE(H) TEBEICE
HET - 1R, FEWITROW I Ebbh- T,

X W
HEHER o BREEEIT - B B0991) : Laplace ©

Tidal eguation (continued fraction IZ& 2D
P> V0,
La mer, 29, 62—66.

Houcsn, S. S.(1897): "On the application of
harmonic analysis to the dynamical theory
of tides, Part I,”Phil. Trans. Roy. Soc.
London, A189, p. 201.

HoucH. S. S.(1898): ”"On the application of
harmonic analysis to the dynamical theory
of tides, Part I ,”Phil. Trans. Roy. Soc.
London, A191, p. 139.



