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TIDES IN OCEANS BOUNDED BY MERIDIANS

III. OCEAN BOUNDED BY COMPLETE MERIDIAN:
SEMIDIURNAL TIDES

A A

A\

< By A. T. DOODSON, F.R.S.

—

;ﬂ — (Received 29 November 1937)

2 : 1. INTRODUCTION

o) 5 The first two parts of this series of memoirs have dealt with the general equations
E 8 for the motion in an ocean bounded by a complete meridian (Proudman 1936) and

with their application to the diurnal tide (Doodson 1936 4). This present memoir is
concerned with the semidiurnal tide (K,). :

The investigation, as in Part II, is dependent upon the formulation and numerical
solution of the equations resulting from the use of sixty-three co-ordinates or variables,
and the solution has been effected and is illustrated for twenty values of the depth of
the ocean, from very large to medium depths. Though a part of the work of solution is
common to all cases, in effect twenty sets of equations, cach set having sixty-three
equations, have been solved.

The results are of exceedingly great interest in connexion with tidal theory. The
genesis and development of amphidromic systems, as the depth is changed, can be fully
traced. The possible systems of cotidal lines are of great variety. The type of amphi-
dromic system changes so rapidly with the depth that a single illustration of the tides
for a particular depth is of doubtful value for comparison with an actual ocean. It is
hoped that the complete series of illustrations will provide material for the derivation of
principles which can be applied to terrestrial oceans.
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2 2. NoTATION

S E We shall denote by a the radius of the earth, by g the acceleration of gravity at the
= earth’s surface, and by 4 the depth of the ocean, supposed uniform. Let O be the centre
= O of the ocean, on the equator, let 4 be a point to the east of O, and let P be any variable
Eg point of the ocean. Then we shall denote by 6, y the side OP and the angle AOP,

respectively, of the spherical triangle AOP. Further, we shall denote by { the elevation
of the free surface of the ocean at any time at P; by «, v the components of current at any
time at P in the directions of OP and a right angle in advance of OP, respectively; by {
the “equilibrium-form” of { corresponding to the disturbing forces; and by H the
maximum value of {.
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312 A. T. DOODSON

The motion will be taken as having a time factor ¢7¢ where the “speed” ¢ is equal to
twice the angular speed of the earth’s rotation, so that the semidiurnal tide considered
will be the luni-solar tide K,. In Proudman’s formulae, f will thus be taken as unity.

The equations given by Proudman refer to certain Lagrangian co-ordinates denoted
by p# and p",, and to certain coeflicients f%,... defined in Part 1. The parameter
is associated with the depth (Part I (3-93)) in the form

0%a?
p= “:g“h‘ . (2'1)

3. FORMULAE FOR AUXILIARY FUNCTIONS

The solution given by Proudman makes use of two auxiliary functions, ¢ and ¥,
which can be written for the semidiurnal case as

§ =3 prmFy (6) cosmy e, (31)
y= zpnrw;lF;’()sinnxef&a (3-2)
where = {3mr(r+1)}"t  (n>0), (3-3)
70 = {mr(r+ 1)}, (3-4)

and where F7(0) is a form of the associated Legendre function (Doodson 19365).

4. FORMULAE FOR THE LAGRANGIAN CO-ORDINATES

In order to deal with real quantities throughout, and to avoid the continual writing
of i = /—1, we shall deal with p? where the co-ordinates are imaginary.
The equations of Part I (3-91), (3-92), for the semidiurnal case then take the form

o H”—Ff{ﬁr z nmg z/g t} (r,n, ¢t even; s,m odd), (4:1)

wr = z]Y”—i—f{zp"—l—Eﬂ mpm +2 n.m p’”} (r,n, t odd; s, m even), (4-2)

=1, + Eﬁf;’j’_s ipm.  (r,m odd; s, n even), (4-3)

ipr, = iIr —2 mm  pm, (r,m even; s,n odd), (4-4)

where 1, = 2 mmapr  (r,s,modd; n even), (4-5)
iﬂfr——Z/)’_” m (r,s,meven; nodd), (4-6)

A, =r(r+1). (4-7)
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TIDES IN OCEANS BOUNDED BY MERIDIANS 313

The values of g, etc. are obtained according to the relations appropriate to

S
““the even solution” of Part I (4-41, 4-42 and 4-43), and these relations also determine
the statements as to 7, s, m, n, ¢ being odd or even.
The values of 17 (r even) and /17 (r odd), from Part I (4:51), are as follows:

n r IIr : n

0 2 —0-45764 H/h 1
2 2 0-26422

I
0-76750 HJh
0-19539

—0-03062
0-00999
—0-00503
0-00277

—O I OTW N

5. TRANSFORMATION OF PRINCIPAL EQUATIONS

The tabular representation of the equations given above should be found in Tables I—-
VI, but to save space these tables are represented as slight modifications of tables
appropriate to the diurnal tide.

As in Part I1, 5, equation (4-3) has been transformed by substituting from (4-4) by
successive approximations so as to obtain p”  in terms of /7™ and ¢/I™, the results being

given in full in Table VII. The interpretation of this table is given by the example
p2s = 1-0205112,+0-0033 I[12,+ ... +0-0992:111,+ ...,

and all the other tables can be similarly interpreted.

In the previous part no further transformations were considered as economical of
labour, and a solution was effected in series of powers of #, but such methods are not in
this case available for the desired range of / owing to the increase in the size of the
coefficients. It was found that the least labour was involved by eliminating p*, from
equations (4-1) to (4-4).

Hence, (4-4) was also transformed to give ip", in terms of I and i/1™, Table VIII.
Then (4-5), (4-6) were used to eliminate /77 and /1™, and so to give p" and /", in
terms of p™ and ip™, Tables IX and X. The methods of computation and checking are
exactly the same as those described in Part II.

The elimination of p*, and ip", from (4:1) and (4:2) was then effected, leaving
equations connecting together p” and ip?. The problem was thus reduced to the solution
of the thirty-six simultaneous equations given in Tables XI and XII.

6. SOLUTION FOR SMALL VALUES OF ff

The first method which was exploited was one on similar lines to that which was so
successful for the diurnal tide, in which series of expansions in powers of §/40 were
derived for certain of the principal co-ordinates. As the coeflicients of the co-ordinates
in the equations for the semidiurnal tide were twice as great as those for the diurnal tide

it was found that a similar method could only be applied for a much smaller range of 4.
40-2
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314 A. T. DOODSON

It was decided to express each co-ordinate in terms of

Hih, i}, p3, b3, iph, 3, (6:1)

in a series expansion in powers of £/10, and to obtain the results for f =1, 2... 10, as
given in Table XIII. From this point onwards it was hoped to extrapolate values for
f = 11, and to use these by substituting in the principal equations in order to get more
accurate values. This method was not very easy, and it was abandoned after getting as
faras f = 14. Thereason for this was that the fundamental equations show the likelihood
of resonance taking place for values of / approximately equal to 7(r+-1). This difficulty
had been foreseen, but it was expected that by stopping short of 7 = 4 in the list of
independent variables (6:1) no real trouble would occur until § approached 20. It had
been expected that it would then be possible to change the independent variables so as
to exclude ipl, p3, p3, and to include pg, p3, pi, but no simple way of effecting this
transformation was discovered.

The substitution of the results given in Table XIII in the equations for the five
independent variables (6-1) in Tables XI and XII, which equations were not used in the
foregoing computations, yielded five simultaneous equations in these variables, for each
value of #, and these are tabulated in Table XIV. The solutions of these equations are
given in Table XVII, and the resulting values of p?#” and p” .77, after substituting for
the independent variables in Table XIII, applying Tables IX and X, and multiplying
by 7, are given in Tables XIX and XX respectively.

7. THE GENERAL METHOD OF SOLUTION

The experiences outlined in the previous article showed that it would be necessary to
take as independent variables all the co-ordinates with suffix r such that 7(r+-1) was
less than the largest value of f, and it was decided to express the co-ordinates in terms of

Hih, ipis 13 P35 -5 Do 18 (7-1)

and to use series expansions in powers of #/40. This was done, and then the co-ordinates
were tabulated by the series for f = 8, 12, 16, 20, ..., 40, but in the sequel it was decided
for the present to give the final results only for as far as f = 20. It was also found that
the results for f = 8 and 12 corresponded with those obtained by the earlier method.
Hence Table XV only gives the tabulations for f = 12, 16, 20 and 24. It will be seen
that in this table the coeflicients run so smoothly that interpolation for other values
of f can easily be made.

Substitution for the dependent co-ordinates from Table XV in the previously
unused equations for the independent co-ordinates in Tables XI and XII yielded
equations in terms of the independent co-ordinates only, and so were obtained a set of
fifteen simultaneous equations for each value of f = 8, 12, 16, ..., 40. A selection of
these is given in Table XVTI.
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TIDES IN OCEANS BOUNDED BY MERIDIANS 315

In these tables the equations have been multiplied by A, = 7(r-+1) in order to obtain
symmetry about a diagonal, and the entries show that interpolation can be accurately
effected for intermediate values of f, which was carried out for § = 15, 17, 18, 19. It has
not been considered necessary to include these interpolated tables.

The solution of the equations from f = 15 to § = 20 offered no real difficulty, and the
resulting values of p7 are given in Table XVIII.

From these values of the independent co-ordinates the dependent co-ordinates were
computed by using Table XV and thence Tables IX and X. The results, after multi-
plying by 77 from (3-3) and (3-4) are given in Tables XIX and XX, which thus contain
all the values of the 63 co-ordinates, tabulated for f = 0, 1, ..., 20.

8. COMPUTATION OF @, ¥, u, v

Having obtained the co-ordinates, it is a simple process to obtain from (3-1) and (3-2)
the values of the auxiliary functions ¢ and ¥, which are tabulated in Tables XXI and
XXII.

It may be remarked that these tables are given in series involving cos s or sin sf, and
the convergence of the coeflicients is very good in all cases.

The values of the components of velocity, « and v, follow from the equations (2-6) in
Part I, which can be written as

2¢sin f — —~2sm¢9a?+2(M (8-1)
W 08

—2zsmﬁ~—d = 2sin 0> (8-2)

6 (9X

The differentiation of the Fourier series, whether in § or y, is a very simple process,
and so also is the simultaneous multiplication by 2sin 6.

The whole calculation was effected on a calculating machine by suitably arranging
the terms of ¢ and ¢, and by placing alongside them the appropriate multiples on a
strip of paper. The actual values of « and » have not been obtained other than in the
forms (8:1) and (8-2), which were most convenient for the subsequent stages. It has
not been thought necessary in this part to print the expansions for « and v.

9. CoMPUTATION OF {

The last stages of calculation are concerned with the evaluation of {, using the
formula

00(€hZ) /5’( z-+smﬁsmx ) (9-1)

with = H{(0:25+0:75 cos 20)) — (0-25 — 0-25 cos 20)) cos 2y +¢sin 26 cos y}eio!  (9-2)

o
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316 A. T. DOODSON

from Part I (2-2) and (2-41). It was shown in Part II, 12, that the use of (9-1) gives
much greater convergence than either of two other possible methods for determining (.

The processes involved were sufficiently explained in Part II, 12, and the results are
given in Table XXIII. As in the diurnal case, odd and even values of s occur in the
expansions in cossf and sinsf, and the cases where s = 0 need special reference. A
constant of integration is introduced to satisfy (1) the condition of invariability of
volume or (2) the condition that the elevation at the point § = 0, ¥ = 0 shall be inde-
pendent of y. The first condition is satisfied automatically by the factors in y except
when 7 = 0, and in this case it is necessary to take the constant equal to

-~ f Z'”go sin 0 do, (9-3)

where {; is that part of { with n — 0. The second condition requires {, = 0, when ¢ = 0,
n>0, where {, is the part of { with factor cos ny.

No constant of integration is required for terms arising from sin s, but it should be
noted that the term against s = 0 has a coefficient of ¢ cosny. The significance of this
was pointed out in Part II, 12.

From the values of { in the complex form we deduce the form

{ = { cosat+{,sinat, (9-4)
and thence { = Rcos (at—7), (9-5)

where y is the lag of phase of the semidiurnal tide behind the phase of the semidiurnal
equilibrium tide (K,) on the central meridian.

The values of {,/H and {,/H are given in Table XXIV, but they were computed for
intervals of 10°in ¢ and y. The tables have been contracted to save space, and for the
same reason the numerical values of R, y are not given, as it is considered that the charts
give these to sufficient accuracy for all essential purposes. For the final discussion of

‘the results the values of {; and {, will probably be more useful than R and y.

The values of R and y are given on the charts for the integral values of £ from 0 to 20.
Only a quadrant of the ocean is shown, because of symmetry or asymmetry about the
equator and central meridian. The charts are drawn without respect to systems of
projections, as though 6, y were two-dimensional polar co-ordinates.

The co-range lines are drawn on a uniform plan, for ranges equal to the maximum
range multiplied by 0-8, 0-6, 0-4 and 0-2. The factor to give the range in terms of the
maximum equilibrium elevation /1 is given for each chart. The depths in miles are also
given.

Before leaving the description of the computation of {, it is of interest to quote the
results of certain tests which have been made on the whole of the calculations. One of
the formulae quoted in Part 11, 12, for the computation of { is the expression

/—§= — 2, prar Fr(0) cos ny ¢t (9-6)
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TIDES IN OCEANS BOUNDED BY MERIDIANS 317

derived from Part I (3-51). The convergence shown by the terms of the formula is
necessarily very poor because of the factor A, = r(r+1), but the formula involves the
fundamentals of the method to such a degree that any values of { obtained by its use will
serve to confirm the general accuracy of the values obtained by the standard method.

For ff = 20, the coefficients of — cos nyé for three values of ¢ are given under (4) in
the following table, while the values for the standard method are given under (a):

0=0° 0 = 40° 0 =90°
r—— e e e e

n (a) (b) () (6) (a) (4)
0 2-15 212 —~1-32 —1-32 1-26 130
2 ~3-05 ~303 2:06 2-14
4 0-02 —0:09 3-62 3-26
6 0-06 0-04 —0-41 —021
1 1-08 1-05 1-42 119
3 —~035 —~0-38 1-34 113
5 014 —0-05 —208 —~1-59
7 —0-01 —0-04

As was pointed out in Part II, 12, the differences between (a4) and (4) would be
anticipated to be of an oscillatory nature, so that (¢) might be considered as a smoothed
version of (b). It was also pointed out that the differences between the results from the
two methods of computing { will be greatest at the boundary (¢ = 90°).

The above comparisons can be regarded as highly satisfactory, and the same is true
of comparisons which have been made for other values of /.

10. THE CRITICAL DEPTHS

The critical depths are those at which resonance tends to take place, and their
values have been obtained by interpolation in the end equations during the process of
solving the differential equations. (Unless all details of the computations were given it
would not be of any value to give these end equations.) By these methods of computation
the critical values of #, and the corresponding depths of the ocean, are as follows:

B h

1-896 153,200 ft. = 29-0 miles
5-87 49,500 ,, = 937 ,,
9-41 30,900 ,, = 585
12-69 22,880 , = 433 ,,
15-62 18,590 ,, = 352 ,,

These can be confirmed by graphical (or even linear) interpolation for zero values of
1/(¢,—¢,) from the following table of {; —{; at the pole:

s &4 B G—4& I -G
0 0-00 7 — 499 14 — 5-69
1 0-38 8 — 542 15 —10-25
2 — 575 9 —14-75 16 14-57
3 — 0-58 10 9-35 17 4-06
4 0-04 11 4-65 18 2-62
5 1-64 12 6-22 19 2-43
6 —22-95 13 —14-10 20 3-23

Other sequences of {; —{; or {,—{, could also be used in confirmation.
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318 A. T. DOODSON

The values of @, ¥, u, v, {, R and y have all been computed, and diagrams prepared,
for these critical depths, but they are not published because the results have no out-
standing points of interest. They will be referred to in the remarks on the charts.

11. REMARKS ON THE CHARTS FOR /=0 TO f = 2

Beginning with the case of the equilibrium tide for the infinite depth corresponding to
f = 0, we note that as § increases the pole is no longer an amphidromic point and that
the cotidal lines swing out to be spaced terminally along the bounding meridian.
A minimum range develops also at a point on the central meridian.

The changes between f =1 and f = 2 are not easily traced, owing to the great
changes in the depths, but the development of the amphidromic system can be investi-

gated as follows.
When f = 0, then

{/H = (075 cos 20+ 0-25) +- (0-25 cos 20 — 0-25) cos 2y, (11-1)
and when £ = 1-896, {; has been computed to be approximately proportional to
[(]/H = (—4-6cosf+2-3) -+ (46 cos § —4-6) cos 2y, (11-2)
but of course it is then infinitely large.

When £ = 1 we have {; practically equal to

&i+0-08 ()] (11-3)
This suggests that for our purposes we can write, more generally
& = G+, (11-4)

where x is a variable whose only interest is that it steadily increases as / increases from
f = 0tof = 1-896. On the central meridian this gives

{|H = cos?0—(9-2 cos 0 —6-9) «. (11-5)

Since {, is always zero on this meridian, then an amphidromic point will be found on
the central meridian when {; is also zero, and this occurs when

cos2l

¥ 99cos0—69° (11-6)
When « is infinite, then an amphidromic point is found at the point given by
cosl = 6:9/9-2 = 0-75. (11-7)

This is in agreement with the results obtained from the actual chart, which is also in
close agreement with the chart for § = 2.

We also note that 0%%: —(2cosfl—4-6x) sind, (11-8)
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’
]
]
1
1
H

10

f = 0, depth infinite, factor = H £ =1, depth = 55-0 miles, factor = 1-52 H
Fic. 1 Fic. 2

p = 2, depth = 27-5 miles, factor = 9-85H
Fic. 3

Vor. CCXXXVII. A. 41
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320 A. T. DOODSON

and therefore {; is a minimum when x = 0-22 cosf and a maximum when ¢ = 0, if x
is less than 0-22, but when x is greater than 0-22 the minimum value occurs with § = 0.
Hence, as x increases from zero, the point of minimum range on the central meridian
moves from the pole towards the equator, and stays there until the range becomes zero,
when the first amphidromic system develops and thereafter the amphidromic point
moves towards the pole, as may be seen from (11-6), for x increases as cos ¢ diminishes
from unity. After the first critical depth is reached, x becomes a large negative quantity
and the movement of the amphidromic point continues towards the pole.

It should also be noted that instead of the equator being a line of maximum range
(as for f = 0), we get a point of maximum range on the equator, and that this moves
outwards (see the chart for f# = 1) to the extremity of the equator.

12. REMARKS ON THE CHARTS FOR =2 TO /=6

The changes between f = 2 and f = 8 are also difficult to follow but as the amphi-
dromic system about the point on the central meridian still has a rotation in the positive
sense, as in the case of § = 2, it appears as though the second amphidromic system near
the equator has its origin in the crowding together of the cotidal lines on the equator.

Between f = 3 and f = 4 the amphidromic point on the central meridian has gone
out at the pole, the other point has travelled north also and has vanished at the boundary,
as is shown by the progression of cotidal lines along the equator being the same in both
cases.

The cotidal system for § — 4 is very interesting, for an approach to a nodal line is
shown in the closeness of the parallel cotidal lines. Wherever this occurs, very rapid
changes in the apparent character of the cotidal systems may be anticipated, as is seen
in the chart for f = 5.

Between f = 5 and f = 6 there is obviously a critical value, as the rotation of the
amphidromic system is in the same sense in each, though similarly situated lines
differ in phase by 180°.

The amphidromic system for the critical value f = 5-87 is practically identical with
that for f = 6.

Note that the point of maximum range is at the junction of the bounding meridian
and the equator.

13. REMARKS ON THE CHARTS FOR /= 6 TO =10

The chart for f = 6 shows a point of minimum range on the central meridian, and
this can be taken to indicate the imminent development of an amphidromic system
there, as for /= 17. The rotation of the amphidromic system in the centre of the
quadrant for f = 7 is the same as that for # = 6, which shows continuity in the region.
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Apart from a movement of the amphidromic system in the quadrant towards the
boundary there is little change in the general characteristics of the charts for f = 7 and
/= 8, but the crowding of the lines for 210-270° shows the approach to another nodal
system, which leads to the generation of a new amphidromic system in the centre of the
quadrant for f =9, together with the reversal of rotation of the system previously
existing round a point on the central meridian.

Proudman has suggested to the author that these changes may be followed more
easily by considering only the lines of zero elevation for the two phases for {; and {,.
This suggestion is of great value in such cases as the above. A small movement of either
line will completely reverse the apparent rotation of the amphidromic system when the
two lines are nearly parallel. In a later memoir this suggestion will probably be
developed more fully.

Between f = 9 and f = 10 there is a critical value, evidenced by the increment of
180° for similarly situated lines, otherwise the directions of the rotation are the same, and
the lines have spread out. The intrusion of a new system at the boundary is to be
anticipated for the curves for § = 9.

The chart for the critical depth for f = 9-41 is similar to that for f = 10 except for
the new system at the boundary, though the lines are more evenly spaced along the
equator, and the two amphidromic points are closer together.

Note that for § = 7 the point of maximum range now occurs at the pole, where it also
occurs for f = 8, but the development of the maximum at the centre of the ocean is to
be seen completed for f = 9.

14. REMARKS ON THE CHARTS FOR /=10 TO f = 20

At first sight there does not seem to be much association between the systems for
f = 10 and those for f = 11, but a consideration of the directions of rotation shows that
the amphidromic point near the boundary in the former case has moved inwards, while
that on the central meridian has remained nearly stationary, so that the lower amphi-
dromic system for f = 10 has probably vanished at the equator.

Note the changes in the position of the point of maximum range between f = 10 and
f=11.

The changes from § = 11 to f = 12 are small, but another fundamental change takes
place between f = 12 and f = 13. The crowding together near the central meridian
of the lines for 180, 210 and 240° for § = 12 indicates an approach to a nodal system,
facilitating the development of another amphidromic point. The increment of 180°
in phase for similarly situated lines for f = 12 and £ = 13 is a consequence of passing
through the critical depth. The directions of rotation of the upper system and the
system in the middle of the quadrant are the same for both depths, thus verifying that it
is the lower system on the central meridian which has creptin. The chart for the critical
value f = 12-69 is very like that for f = 13.
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B =1, depth = 7-86 miles, factor=4-99H
Fic. 8

£ =9, depth = 6-11 miles, factor = 18-3H
Fic. 10
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Note the position of the point of maximum range for § = 13, 14, 15.

Between f/ = 13 and f = 14 the changes are in the direction of an approach to a nodal
system parallel to the equator, which is favourable to the reversal of rotation in any
amphidromic system. Thisis more evident in the chart for # = 15 in which the directions
of rotations for the two lower amphidromic systems are the reverse of those for § = 14.

The charts for f = 15 and f = 16 do not show any great change, apart from the
change of 180° due to passing through the critical value, and the chart for the critical
value f = 15-62 does not differ much from either of those for f = 15 and f = 16. For
f = 17 the only significant change is towards the development of a new system near the
boundary, which is seen developed for f = 18. A change near the central meridian is of
interest, but very little light can be shed on the mechanism of the change, except that
it would appear as though both points had first moved together, as is indeed suggested
by a comparison of positions for § = 16 and f = 17, and that the resulting system had
then moved away from the central meridian. Probably a consideration of the zero-lines
of {; and {, will throw light on this movement.

Between £ = 18 and f = 19 the lowest amphidromic point for § = 18 appears to go
out at the equator, leaving two systems only in the quadrant, and these two systems
become more evenly spaced for f = 20.

It is noticeable that while there is in general an increase in the number of amphi-
dromic systems as / increases, yet this is not a simple function of £, as is seen from the
apparent simplification for the systems from f = 18 to f = 19 or f = 20. It will probably
be found that the complexity of some of the cotidal systems is due to the merely incidental
approach of the zero-lines in {; and {,.

The smallest depth for which illustrations have been provided (f = 20, depth =
14,520 ft.) is about the average depth of the Pacific Ocean, but it is clear, in view of the
rapid changes in the tidal charts with changes in depth, that none of these charts can
be directly applied to an actual ocean. Such is not their function, but it is hoped that a
study of the charts in a further memoir will yield principles which can ultimately be
confidently applied to the tides in such an ocean as the Pacific.
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i P L A )
p = 15, depth = 3-67 miles, factor = 15-6 H B = 16, depth = 3-44 miles, factor = 259 H
Fic. 16 Fic. 17

= 17, depth = 3-24 miles, factor = 8-54 £ = 18, depth = 3-06 miles, factor = 6-03H
Fic. 18 Fic. 19
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~7,=S

Tasre L. pr, =11r+ 3 frm ip™,

The table of coefficients of iy, may be derived from Table V for the diurnal case, by multiplying
the entries by —%, and omitting the group of coefficients for n = 0.

TaBre IL. ipn, =udlr, — 3 frr  pr
S,m

The table of coeflicients of p”, may be derived from the coeflicients of 7117, in Table I for the diurnal
case, by multiplying the entries by —4, and omitting the group of coefficients for m = 0.

Tasre I 117, = 3 fmm ipn

The table of coefficients of i}" may be derived from Table III for the diurnal case, by multiplying
the entries by 4, and omitting the group of coefficients for n = 0.

Vor. CCXXXVIL A, 42
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TaBLE IV. I, = — 3 frm pm

The table of coefficients of p;* may be derived from Table II for the diurnal case, by multiplying
the entries by 1, and by adding the following group:

n=1
m P r=2 4 6 8 10 12
0 2 1804 2421 — 691 353 — 219 150
4 —3315 1001 2672 — 859 471 — 305
6 1636 — 3297 693 2772 — 944 536
8 —~1152 1510 — 3176 530 2825 — 994
10 901 —1056 1440 —3143 429 2859
12 — 743 828 — 998 1395 —3121 360

Taste V. pp =40 (g4 3 (—femipn+ 3 (—fm)ipm)

r s,m s,m

The table of coefficients of (#/A,) ip;* may be obtained from the entries in the upper half of Table VII
for the diurnal case, by changing the sign, and by adding the following group:

n=20
m P F=2 4 6 8 10 12
1 1 4193 1712 1118 —837 671 — 560
3 1067 1471 ~ 569 373 — 282 229
5 — 167 737 892 —334 217 —164
7 59 — 150 558 640 234 151
9 — 28 61 — 128 448 4983 ~180
11 15 — 31 56 —111 374 408

The table of coefficients of (#/A,) ip™, is identical with the lower half of Table VII for the diurnal
case, with the following additional group:

n==0
m s r=2 4 6 8 10 12
1 2 — 1804 3315 — 1636 1152 — 901 743
4 — 2421 —1001 3227 — 1510 1056 — 898
6 691 — 2672 — 693 3176 — 1440 998
8 — 353 859 —2772 — 530 3143 — 1395
10 219 — 471 944 _ 2895 — 429 3121
12 — 150 305 — 536 994 — 2859 — 360

Tasee VL igp = illp+ i+ 3 oo 3 prm )
r s,m s,m
The table of coeflicients of (#/A,) #7* may be obtained from the entries in the upper half of Table V1
for the diurnal case, by changing the sign, and by adding the following group:

n=1
o A T
m s r=1 3 5 7 9 11
0 2 4193 1067 —167 59 — 28 15
4 —1712 1471 737 —150 61 — 31
6 1118 — 569 892 558 —128 56
8 — 837 373 —334 640 448 —111
10 671 — 282 217 —234 498 374 .
12 — 560 229 —164 151 —180 408

The table of coefficients of (8/A,) p™, is identical with the lower half of Table VI for the diurnal
case, with the omission of the group for m = 0.
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TaBLE XIV A. SETS OF SIMULTANEOUS EQUATIONS IN i}, p9, p3, ip}, ip3 anD Hh
' "FOR f=1TO 7

s ipi J2 P ips ip - Hih

A A

OF

A

1 —0-5268 0-2132 0-1196 —0-0123 0-0260 0-7665 = 0
0-0711 —0-8498 —0-0017 0-0191 —0-0009 —04574 = 0

0-0399 —0-0017 —0-8513 —0-0419 —0-0388 02633 = 0
—0-0020 0-0096 —0-0209 —0-9231 0-0004 0-1954 = 0
0-0043 —0-0004 —0-0194 0-0004 —0-9295 0-0002 = 0

2 —0-0500 0-4255 0-2409 —0-0260 0-0495 0-7655 = 0O
0-1419 —0-6993 —0-0033 0-0383 —0-0015 —04573 = 0

0-0803 —0-0033 —0-7016 —0-0837 —0-0780 02623 = 0
—0-0043 0-0192 —0-0419 —0-8460 0-0006 0-1953 = 0
0-0082 —0-0008 —0-0390 0-0006 —0-8576 0-0003 = 0

3 0-4307 0-6367 0-3641 —0-0413 0-0705 07644 = O
0-2122 —0-5486 —0-0051 0-0576 —0-0017 —04571 = 0

0-1214 —0-0051 —0-5509 —0-1255 —0-1177 0-2613 = 0
—0-0069 0-0288 —0-0628 —0-7685 0-0008 0-1953 = 0
0-0118 —0-0008 —0-0589 0-0008 —0-7843 0-0005 = 0

4 0-9157 0-8466 0-4893 —0-0585 0-0888 07633 = 0O
0-2822 —0-3976 —0-0072 0-0770 —0-0014 —0-4569 = 0

0-1631 —0-0072 —0-3994 —0-1672 —0-1578 0-2603 = 0
—0-0097 0-0385 —0-0836 —0-6906 0-0010 01952 = 0
0-0148 —0-0007 —0-0789 0-0010 —0-7093 0-0008 = 0

5 1-4053 1-0551 - 0-6167 —0-0776 0-1041 07621 = 0
0-3517 —0-2462 —0-0094 0-0965 —0-0007 —04567 = 0

0-2055 —0-0094 —0-2466 —0-2089 —0-1985 0-2592 = 0
—0-0129 0-0483 —0-1044 —0-6123 0-0010 0-1951 = O
0-0174 —0-0004 —0-0993 0-0010 —0-6324 0-0010 = 0

6 1-9000 1-2620 0-7463 —0-0988 0-1159 0-7609 = 0
0-4207 —0-0945 —0-0118 0-1161 0-0005 —0-4565 = 0

0-2487 —0-0118 —0-0927 —0-2505 —0-2398 0-2580 = 0
—0-0165 0-0580 —0-1252 —0-5336 0-0008 0-1950 = 0
0-0194 0-0003 —0-1198 0-0008 —0-55634 0-0013 = 0O

J 7 2-4004 1-4671 0-8783 —0-1224 0-1242 0-7596 = 0
b 0-4890 0-0577 —0-0144 0-1359 0-0025 —04563 = 0
0-2928 —0-0144 0-0624 —0-2920 —0-2816 0-2566 = 0
—0-0204 0-0679 —0-1460 —0-4543 0-0004 0-1949 = 0
0-0207 0-0012 —0-1408 0-0004 —0-4717 0-0016 = 0

OF
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TaBLE XIV B. SETS OF SIMULTANEOUS EQUATIONS IN i}, p9, p3, ipl, ip3 AND H/h
FOR f/ = 8 TO 14

) N

A

OF

s i j2! j2 i s Hih
8 2-9070 1-6702 1-0130 —0-1489 0-1280 0-7582 = 0
0-5567 0-2103 —0-0172 0-1557 0-0052 —0-4560 = O
0-3377 —0-0172 0-2189 —0-3333 —0-3241 02552 = O
\ —0-0248 0-0778 —0-1667 —0-3743 —0-0005 01948 = 0
0-0213 0-0026 —0-1620 —0-0005 —0-3871 0-0019 = 0O
9 3-4205 1-8709 1-1505 —0-1786 0-1276 07567 = 0O
0-6236 0-3634 —0-0204 0-1757 0-0087 —04558 = 0
0-3835 —0-0204 0-3769 —0-3744 —0-3674 0-2538 = 0
—0-0298 0-0879 —0-1872 —0-2935 —0-0016 0-1946 = 0O
0-0213 0-0043 —0-1837 —0-0016 —0-2987 0-:0023 = 0
10 3-9420 2-0686 1-2909 —0-2118 0-1215 07551 = 0
0-6895 0-5172 —0-0238 0-1959 0-0135 —04554 = 0
0-4303 —0-0238 0-5364 —0-4153 —0-4115 0-2523 = 0
—0-0353 0-0980 —0-2076 —0-2118 —0-0036 01944 = 0
0-0203 0-0067 —0-2058 —0-0036 —0-2058 0-0028 = 0
11 4-4725 2-2631 1-4343 —0-2493 0-1096 07537 = 0
0-7544 0-6717 —0-0277 0-2163 0-0193 —04551 = 0
0-4781 —0-0277 0-6976 —0-4559 —0-4566 0-2506 = 0O
—0-0415 0-1081 —0-2279 —0-1289 —0-0063 0-1941 = 0O
0-0183 0-0096 —0-2283 —0-0063 —0-1073 0-0033 = 0
12 5-0132 2-4538 1-5815 —0-2919 0-0907 07520 = 0
0-8179 0-8271 —0-0320 0-2368 0-0266 —0-4547 = 0
0-5272 —0-0320 0-8609 —0-4959 —0-5028 0-2487 = 0
—0-0486 0-1184 —0-2479 —0-0444 —0-0104 0-1938 = 0
0-0152 0-0133 —0-2514 —0-0104 —0-0015 0-0039 = 0
13 5-5663 26402 1-7322 —0-3404 0-0648 07506 = 0
0-8801 0-9835 —0-0370 0-2576 0-0359 —04542 = 0
0-5774 —0-0370 1-0263 —0-5351 —0-5499 0-2467 = 0
—0-0567 0-1288 —0-2675 0-0420 —0-0164 01933 = 0
0-0108 0-0180 —0-2750 —0-0164 0-1141 0-0047 = 0
14 6-1330 2-8209 1-8864 —0-3968 0-0294 07492 = 0
0-9403 1-1411 —0-0428 0-2784 0-0478 —04538 = 0
0-6288 —0-0428 1-1943 —0-5731 —0-5980 02445 = 0
—0-0661 0-1392 —0-2865 0-1312 —0-0251 01927 = 0
0-0047 0-0239 —0-2990 —0-0251 0-2434 0-0055 = 0
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TasLe XVII. VALUES OF p? (r EVEN) AND i7" (r ODD) RESULTING FROM THE
SOLUTION OF THE EQUATIONS IN TABLE XIV

(Coeflicients of H/h)

y &

nor p=1 2 3 4 5 6 7
o 1 1 1-3628 —8-945 —0-5244 —0-0601 0-1350 0-870 '0-7440
: 2 0 —04205 —2-453 —1-0189 —1-1749 —1-7469 4-630 —0-7359
2 0-3643 —0-663 0-3306 0-6148 1-4739  —10-985 —1-6306
3 1 0-1960 0-254 0-1936 0-1435 —0-0738 3-423 0-8100
> 3  —0-0009 —0-053 —0-0308 —0-0672 —0-2252 2-418 0-5215
=
25| £=38 9 10 11 12 13 14
— 11 1-2914 4-367 —2-722 —0-6914 0-453 —3234 —1-1473
O 2 0 —1-8628 —6-585 4-032 0-9596 —0-713 4-251 1-2250
@, 2 —1-3669 —3-139 1-704 0-5017 —0-108 2-544 1-5586
L 3 1 0-6558 0-238 1-597 1-7035 3-082 —-3-773 0-4087
3 0-6345 2-154 —1-857 —1-1677 —2-210 5-187 1-8360
w
0
TasLE XVIII. VALUES OF 7 (r EVEN) AND i (r ODD) RESULTING FROM THE
SOLUTION OF THE EQUATIONS IN TABLE XVI AND EQUATIONS INTERPOLATED
FROM THEM
(Coefficients of H/h)
nor p=15 16 17 18 19 20
1 1 —0-954 —-0-134 —0-3334 —0-3162 —0-2909 —0-2762
2 0 0-345 1-752 0-8768 0-6551 0-5215 0-4079
2 2-994 —4-010 —0-9465 —0-4536 —0-2254 —0-0231
3 1 3-122 —6-055 —1-7456 —0-9765 —0-5980 —0-2757
3 2709 —3-197 —0-7211 —0-3524 —0-1982 —-0-0729
o 4 0 0-905 —1-633 —0-5235 —0-3810 —0-3793 —0-5055
, 2 0-762 0-104 0-3513 0-4208 0-5235 0-7655
! 4 1-815 —2-659 —0-7632 —0-5102 —0-4704 —0-5896
5 1 0-227 —0-802 —0-3485 —0-2906 —0-2916 —0-3459
3 0-029 —0-237 —0-0742 —0-0214 0-0353 0-1457
5 —0-141 0-298 0-1168 0-1045 0-1280 0-2118
6 0 —0-003 0-010 —0-0036 —0-0112 —0-0210 —0-0409
2 —0-078 0-093 0-0267 0-0202 0-0222 0-0321
4 —0-124 0-223 0-0844 0-0736 0-0862 0-1310
6 0-075 —0-108 —0-0293 —0-0171 —0-0118 —0-0065
w
0
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—0-0033
0-0037
—0-0021
0-0007
—0-0004
0-0002

0-0013
—0-0212
0-0154
—0-0072
0-0024
—0-0015
0-0008

—0-0173
0-0282
—0-0156
0-0062
—0-0022
0-0013
—0-0006

6
—0-0002
0-0001
0-0001

0-0003
—0-0005
0-0002
—0-0001
—0-0001
0-0001
0-0001

—0-0005
0-0007
—0-0003
0-0001
0-0001
~0-0001

353

Coeflicients of — H/h.isinsf cosny .ot

o
O ~J O~ — O ~J O W —_ O -JUT W~ &Y

O 3 Ot =~

LN =IL N o SR

n=1
0-5797
0-7806
—0-0560
0-0151
—0-0051
0-0031

0-4003
0-1852
—0-0119
0-0033
—0-0011
0-0007

0-6607
0-1499
—0-0096
0-0028
—0-0010
0-0005

2-1443
0-0510
—0-0143
0-0045
—0-0015
0-0010

—1-2553
0-3739
0-0045

—0-0005
0-0002

—0-0001

3

0-4247
—0-1710
0-0283
—0-0107
0-0051
—0-0022

0-0928
—0-0342
0-0037
—0-0019
0-0010
—0-0004

0-1137
—0-0400
0-0030
—0-0018
- 0-0008
—0-0003

0-3850
—0-1381
0-0104
—0-0045
0-0022
—0-0010

—0-3286
0-1268
—0-0135
0-0032
—0-0016
0-0007

~

5

0-0064
—0-0023
—0-0002

0-0007
—0-0005

0-0001

0-0015
—0-0005
—0-0001

0-0002
—0-0001

0-0019
—0-0006
—0-0003

0-0003
—0-0002

0-0001

0-0069
—0-0018
—0-0013

0-0013
—0-0007

0-0002

—0-0056
0-0013
0-0013

—0-0014
0-0008

—0-:0002

45-2
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TasLe XXI c¢. VALUES OF ¢

A A

OF

A

Coeflicients of H/k.cosst cosny . e ! Coeflicients of —H/h.isinsf cosny .e'o!
B s n=0 2 4 6 S n=1 3 5
11 0 0-1031 0-0690 —0-0172 —0-0004 1 —0-2579 —0-2040 —0-0029
2 0-2972 —0-0920 0-0258 0-0006 3 03990 0-0850 0-0004
4 0-0620 0-0279 —0-0114 —0-0002 5 0-0049 —0-0123 0-0011
6 —0-0025 —0-0062 0-0039 7 0-0003 0-0020 —0-0010
8 0-0010 0-0014 —0-0015 0-0001 9 —0-0001  —0-0010 0-0006
10 —0-0003 —0-0006 0-0009  —0-0001 11 0-0001 0-0005 —0-0002
12 0-0002 0-0005 —0-0005
12 0 —0-0465 —0-06256 —0-0482 —0-0013 1 0-3668 —0-3845 —0-0037
2 —0-1537 —0-0428 0-0683 0-0018 3 0-7252 0-1648 —0-0008
4 0-0732 0-1130 —0-0249 —0-0005 5 0-0192 —0-0262 0-0028
6 —0-0062 —0-0104 0-0069 —0-0001 7 —0-0007 0-0044 —0-0023
8 0-0011 0-0033 —0-0032 0-0003 9 0-0002 —0-0023 0-0014
10 —0-0004 —0-0014 0-0018  —0-0002 11 —0-0001 0-0010 —0-0004
12 0-0003 0-0008  —0-0007
13 0 0-3804 0-5426 0-1555 0-0044 1 —1-7610 0-9089 0-0021
2 1-1460 —0-2142 —0-2138 —0-0059 3 —0-8969 —0-3722 0-0068
4 —0-0283 —0-3418 0-0682 0-0013 5 —0-0519 0-0536  —0-0095
6 0-0090 0-0208 —0-0149 0-0008 7 0-0056 —0-0119 0-0066
8 —0-:0010 —0-0090 0-0076  —0-0010 9 —0-0017 0-0061  —0-0037
10 0-0003 0-0037 —0-0044 0-0006 11 0-0009 —0-0029 0-0011
12 —0-0001 —0-0021 0-0018  —0-0002
14 0 0-1224 0-2924 0-0714 0-0021 1 —0-5420 0-3271  —0-0025
2 0-3588 —0-1840 —0-0972 —0-0027 3 0-0934 —0-1197 0-0051
4 0-0419 —0-1119 0-0291 0-0005 5 -0-0059 0-0114 —0-0048
6 0-0015 0-0062 —0-0051 0-0005 7 0-0020 —0-0048 0-0029
8 0-0004 —0-0033 0-0028 —0-0005 9 —0-0007 0-0023 —0-0015
10 —0-0002 0-0014 —0-0016 0-0003 11 0-0002 —0-0011 0-0004
12 0-0002 —0-0008 0-0006  —0-0002
15 0 0-0657 0-5135 0-1318 0-0041 1 —03172 0-4930 —0-0105
2 0-1704 —0-4174 —0-1802 —0-0053 3 0-7397 —0-1544 0-0130
4 0-1329 —0-0998 0-0544 0-0006 5 0-0350 0-0037 —0-0103
6 0-0004 0-0080  —0-0090 0-0012 7 0-0002  —0-0087 0-0056
8 0-0014 —0-0052 —0-0044 —0-0012 9 —0-0001 0-0036 —0-0029
10 —0-0004 0-0021 —0-0026 0-0006 11 0-0003 —0-0018 0-0009
12 0-0003 —0-0012 0-0012

SOCIETY
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TaBLE XXI bp. VALUES OF ¢

SOCIETY

OF

A

Coeflicients of H/h.cossf cosny . e Cloefficients of — H/h.isinsf cosny . et
] s n=0 2 4 6 s =1 3 5
\ 16 0 0-0979 —0-6250 —0-1915 —0-0061 1 —0-3593 —0-5921 0-0245
) 2 0-3416 0-6426 0-2649 0-0076 3 —1-4522 0-1595 —0-0247
4 —0-2393 —0-0137 —0-0837 —0-0005 5 —0-1209 0-0082 0-0168
6 —0-0097 0-0140  —0-0021 7 0-0060 0-0127 —0-0084
8 —0-0021 0-0058  —0-0057 0-0019 9 —0-0023 —0-0045 0-0043
10 0-0007 —0-0023 0-003¢ —0-0011 11 0-0008 0-0022 —0-0013
12 —0-0005 0-0023 —0-0014 0-0003
17 0 0-0600 —0-1290 —0-0542 —0-0017 1 —0-2492 —0-1348 0-0102
2 0-1955 0-1764 0-0765 0-0021 3 —0-4244 0-0332 —0-0090
4 —0-0769 —0-0459 —0-0259 5 —0-0523 0-0026 0-0054
6 —0-0005 —0-0027 0-0047  —0-0008 7 0-0034 0-0038 —0-0025
8 —0-0004 0-0014 —0-0015 0-0007 9 —0-0012 —0-0011 0-0013
10 0-0002  —0-0005 0-0009  —0-0003 11 0-0006 0-0005 —0-0004
12 —0-0002 0-0003 —0-0005
18 0 0-0450 —0-0474 —0-0356 —0-0011 1 —0-2041 —0-0653 0-0095
2 0-1465 0-1039 0-0514 0-0012 3 —0-2420 0-0172  —0-0073
4 —0-0565 —0-0549 —0-0189 0-0001 5 —0043¢ —0-0003 0-0039
6 —0-0012 —0-0021 0-0037 —0-0006 7 0-0031 0-0026  —0-0017
8 —0-0001 0-0006  —0-0010 0-0005 9 —0-0011 —0-0007 0-0009
10 —0-0002 0-0006  —0-0003 11 0-0005 0-0003  —0-0003
12 0-0001  —0-0002 0-0002
19 0 0-0328 —0-0056 —0-0322 —0-0008 1 —0-1741 —0-0349 0-0123
2 0-1098 0-0757 0-0477 0-0009 3  —0-1538 0-0138 —0-0083
4 —0:0565 —0-0682 —0-0190 0-0002 5 —0-0436 —0-0042 0-0038
6 —0-0020 —0-0023 0-0041  —0-0006 7 0-0031 0-0025 —0-0016
8 0-0001 0-0004 —0-0010 0-0005 9 —0-0011 —0-0007 0-0009
10 —0-0002 0-0006  —0-0003 11 0-0006 0-0003  —0-0003
12 0-0002 "—0-0002 0-0001
20 0 0-0173 0-0403 —0-0397 —0-0006 1 —0-1526  —0-0070 0-0211
2 0-0674 0-0625 0-0601 0-0005 3 —0-0814 0-0171  —0-0129
4 —0:0761 —0-0997 —0-0258 0-0006 5 —0-0518 —0-0125 0-0050
6 —0-0040 —0-0034 0-0062  —0-0009 7 0-0037 0-0031  —0-0021
8 0-0003 0-0004 —0-0014 0-0007 9 —0-0011 —0-0010 0-0013
10 —0-0001 —0-0002 0-0009  —0-0004 11 0-0006 0-0005  —0-0004
12 0-0002 0-0001  —0-0003 0-0001
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TaBLE XXII A. VALUES OF ¢

) N

A

OF

A

Coeflicients of H/h.cossfsinny . eio? Coeflicients of — Hjh.isinsOsinny. ¢!
" s s n=2 4 6 s n=1 3 5
‘ 1 1 —0-0531 2 --0-0495 0-0150
3 0-0564 —0-0002 4 —0-0161 —0-0106
5 —0-0048 0-0003 6 0-0024 0-0033
7 0-0018 —0-0002 8 —0-0008 —0-0013
9 —0-0009 0-0002 10 0-0004 0-0009
11 0-0006 —0-0001 12 —0-:0003 —0-0005
2 1 0-2462 0-0016 2 —0-1110 —0-0284 ~0-0003
3 —0-2930 —0-0023 4 —0-0892 0-0226 0-0003
5 0-0675 0-0005 6 0-0205 —0-0100 —0-0001
7 —0-0251 0-0004 8 —0-0089 0-0045
9 0-0124 —0-0004 10 0-0041 —0-0030
11 —0-0080 0-0002 12 —0-0032 0-0017
3 1 0-0004 0-0005 2 —0-0783 0-0118
3 —0:0063 —0-0011 4 —0-0366 —0-0080
5 0-0083 0-0007 6 0-0063 0-0022
7 —0-0029 —0-0003 8 —0-0026 —0-0008
9 0-0014 0-0003 10 0-0011 0-0004
11 —0-0009 —0-0001 12 —0-0009 —0-0002
4 1 —0-0136 0-0009 2 —0-0962 0-0211 0-0003
3 0-0108 —0-0020 4 —0-:0400 —0-0150 —0-0003
5 0-0037 0-0015 6 0-0058 0-0046 0-0001
7 —0-0011 —0-0007 8 —0-0024 —0-0017
9 0-0006 0-0005 10 0-0011 0-0011
11 —0-0004 —0-0002 12 —0-0008 —0-0006
5 1 —0-0186 0-0030 2 —0-1518 0-0486 0-0008
3 0-0209 —0-0062 4 —0-0502 —0-0347 —0-0005
5 —0-0036 0-0044 6 0-0052 0-0113 0-0001
7 0-0015 —0-0021 8 —0-0022 —0-0045 0-0001
9 —0-0008 0-0015 10 0-0009 0-0029 —0-0001
11 0-0006 —0-0006 12 —0-0007 —0:0016

SOCIETY
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Tasre XXII B. VALUES OF i

Coeflicients of H/h.cossfsinny . eio* Cocflicients of — H/h.isinsOsinny . ¢!

4 R n=2 4 6 s n=1 3 5
<« 6 1  —00682  —0-0355  —0-0009 2 05329  —0-3529  —0-0059
— N 3 0-0012 0-0674 0-0017 4 0-0043 0-2484 0-0035
< 5 0-0932 —0-0428 —0-0013 6 0-0208 —0-0811 0-0001
P > 7 —0:0310 0-0189 0-0005 8 —-0-0103 0-0341 —0-0013
@ = 9 0-0156 —0-0135 10 0-0049 —0-0218 0-0016
& = 11 —0-0108 0-0055 12 —0-0043 0-0120 —0-0007

)
= O 7 1 —0-0451 —0-0082 —0-0002 2 —-0-0153 —0-0528 —0-0008
T @) 3 0-0305 0-0149 0-0004 4 -0-0633 0-0353 0-0002
= uw 5 0-0196 —0-0087 —0-0003 6 0-0114 —0-0107 0-0004
o 7 —0-0060 0-0035 0-0001 8 —0-0055 0-0050 —0-0004
< (2 9 0-0030 —0-0025 10 0-0025 —0-0033 0-0004
%O 11 —0-0020 0-0010 12 -0-0021 0-0018 —0-0002
8 Q'.-) W 8 1 —0-0593 —0-0102 —0-0003 2 - 0-0864 —0-0465 —0-0003
w% 0 3 0-0479 0-0182 0-0006 4 -0-1097 0-0288 —0-0004
92 5 0-0149 —0-0102 —0-0004 6 0-0149 —0-0075 0-0006
T § 7 —0-0042 0-0039 0-0001 8 —-0-0076 0-0040 —0-0005
B = 9 0-0022 —0-0028 10 0-0034 —0-0026 0-0005

11 —0-0015 0-0011 12 —-0-0027 0-0014 —0-0002

9 1 —0-1267 —0-0341 —0-0010 2 —0-3063 —0-1163 0-0012

3 0-1221 0-0610 0-0020 4 —0-3585 0-0679 —0-0035

5 0-0069 —0-0346 —0-0013 6 0-0380 —0-0153 0-0033

7 —0-0025 0-0130 0-0002 8 -0-0213 0-0090 —0-0026

9 0-0018 —0-0088 0-0001 10 0-0095 —0-0060 0-0021

11 —0-0016 0-0035 12 -0-0078 0-0034 —0-0007

10 1 0-0034 0-0273 0-0009 2 0-1627 0-0686 —0-0031

3 —0-0283 —0-0503 —0-0017 4 0-2175 —0-0417 0-0050

5 0-0290 0-0303 0-0010 6 -0-0157 0-0111 —0-0038

7 —0-0052 —0-0120 —0-0001 8 0-0110 —0-0063 0-0027

4 9 0-0021 0-0077 —0-0001 10 —0-0048 0-0041 —0-0021

T 11 —0-0010 —0-0030 12 0-0039 —0-0023 0-0007

~d .
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TaBLe XXII c. VALUES oF y

Cocflicients of H/k.cossfsinny . et Coefficients of — H/h.isinsOsinny. ¢
g5 n=2 4 6 3 n=1 3 5
11 1 —0-0597 0-0155 0-0005 2 0-0224 0-0205 —0-0037
3 0-0342 —0-0298 —0-0010 4 0-0553 —0-0175 0-0049
5 0-0286 0-0193 0-0006 6 —0-0005 0-0085 —0-0032
7 —0-0040 —0-0081 8 0-0019 —0-0038 0-0020
9 0-0017 0-0051 —0-0001 10 —0-0009 0-0024 —0-0015
11 —0-0008 —0-0020 12 0-0008 —0-0013 0-0005
12 1 —0-1661 0-0275 0-0008 2 —0-0441 —0-0077 —0-0116
3 0-1258 —0-0541 —~0-0015 4 —0-0304 —0-0154 0-0135
5 0-0413 - 0-0363 0-0008 6 0-0071 0-0201 —0-0077
7 —0-0016 —0-0157 0-0003 8 —0-0025 —0-0074 0-0045
9 0-0005 0-0100 —0-0005 10 0-0010 0-0048 —0-0035
11 0-0001 —0-0040 0-0001 12 —0-0006 —0-0027 0-0012
13 1 0-3284 —0-0667 —0-0012 2 0-0659 0-1122 0-0404
3 —0-3086 0-1280 0-0025 4 0-2365 —0-0057 —0-0438
5 —0-0038 —0-0824 —0-0009 6 —0-0094 —0-0493 0-0230
7 —0-0186 0-0350 —0-0018 8 0-0092 0-0157 —0-0126
9 0-0096 —0-0232 0-0018 10 —0-0038 —0-0107 0-0098
11 —-0-0070 0-0093 —0-0004 12 0-0024 0-0063 —0-0034
14 1 0-0509 —0-0265 —0-0002 2 —0-0507 0-0593 0-0192
3 —0-0802 0-0480 0-0005 4 0-0872 —0-0145 —0-0203
5 0-0405 —0-0279 0-0002 6 0-0046 —0-0143 0-0103
7 —0-0134 0-0111 —0-0011 8 0-0013 0-0043 —0-0054
9 0-0068 —0-0079 0-0009 10 —0-0004 —0-0032 0-0041
11 —0-0046 0-0032 —0-0003" 12 0-0002 0-0019 . —0-0014
15 1 —0-0400 —0-0446 2 —0-2115 0-0927 0-0354
3 —0-0568 0-0765 —0-0002 4 0-0846 —0-0340 —0:0375
5 0-1173 —0-0393 0-0014 6 0-0199 —0-0118 0-0192
7 —0-0249 0-0141 —0-0028 8 —0-0026 0-0035 —0-0099
9 0-0132 —0-0113 0-0021 10 0-0014 —0-0033 0-0072
11 —0-0088 0-0046 —0-0005 12

—0-0012 0-0022 —0-0024
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TasLe XXII . VALUES OF

Coefficients of H/h. cossOsinny. ¢t ’ Coefficients of — H/h.isinsfsinny.eo?
g s n=2 4 6 5 n=1 3 5
g 16 1 0-1686 0-0597 —0-0008 2 0-3880 —0-0855 —0-0507
< &q = 3 0-0004 —0-0982 0-0019 4 —0-0272 0-0457 0-0549
—~ 5 —0-1919 0-0455 —0-0035 6 —0-0371 —0-0011 —0-0288
- 7 0-0288 —0-0149 0-0051 8 0-0084 —0-0006 0-:0148
< S 9 —0-0164 0-0135 —0-0035 10 —0-0041 0-0020 —0-0107
E — 11 0-0105 —0-:0056 0-0008 12 0-0034 —0-0017 0-0036
(= E 17 1 0-0594 0-0148 —0-0005 2 0-1085 —0-0066 —0-0139
= O 3 —0-0111 —0-0240 0-0011 4 0-0091 0-0092 0-0155
I O 5 —0-0521 0-0106 —0-0015 6 —0-0109 —0-0044 —0-0086
— o 7 0-0050 —0-0034 0-0018 8 0-0030 0-0005 0-0044
9 —0:0034 0-:0034 —0-0012 10 -—0-0014 —0-0031
:tl% 11 0-0022 —0-0014 0-0003 12 0-0011 —0-0001 0-0011
@)
EQ 18 1 0-0370 0-0077 —0-0006 2 0-0575 0-0084 —0-0088
9-5 3 3 —0-0090 —0-0127 0-0013 4 0-0099 0-0022 0-0103
8< o 5 —0-0286 0-0059 —0-0014 6 —0-0067 —0-0049 —0-0058
0‘2 7 0-0010 —0-0022 0-0014 8 0-0019 0-0006 0-0031
=< 9 —0-0013 0-0021 —0-0009 10 --0-0008 —0-:0001 —0-0022
ol 11 00009  —0-0008 00002 12 0-0006 0-0007
19 1 0-0253 0-0043 —0-0010 2 0-0309 0-0196 —0-0075
3 —0-0065 —0-0079 0-0018 4 0-0066 —0-0022 0-0093
5 —0-0178 0-0047 —0-0017 6 -—0-:0055 —0-0054 —0-0056
7 —0-0009 —0-0023 0-:0016 8 0-0013 0-0005 0-0030
9 —0:0003 0-0020 —0-0010 10 -—0-0006 —0-0002 —0-0021
11 0-0002 —0-0008 0-0003 12 0-0005 0-0007
20 1 0-0165 0-0010 —0-0018 2 0-0053 0-0377 —0-0087
3 —0-0046 —0-0042 0-0035 4 —0-0006 —0-0089 0-0113
5 —0-0093 0-0052 —0-0029 6 -—0-0059 —0-0068 —0-0073
7 —0-0028 —0-0036 0-0023 8 0-0010 0-0003 0-0040
9 0-0005 0-0027 —0-0014 10 -—-0-0005 0-0001 —0-0028
q 11 —0-0003 —0-0011 0-:0003 12 0:0002 —0-0002 0-0010
////,/ al :
< \/\1\ }
=
—
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e
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TaBLE XXIII A. VALUES OF {/Hei" FOR THE SEMIDIURNAL TIDE (Kj)

Coeflicients of —isinsf cosny (s>0)

Coeflicients of cos st cosny Coeflicients of —ifcosny (s=0)
B s n=0 2 4 6 n=1 3 5 7
P ] 1 0 0-4666 —0-5694 0-0036 —0-0702 0-0698 0-0004
<< i 2 0-8659 0-2020 0-0002 —0-9431 —0-0567 —0-0002
— 4 0-0018 0-0017 —0-0004 —0-0125 0-0126 —0-0001
< 6 —0-0003 —0-0007 0-0001 0-0016 —0-0017 0-0001
> 's 8 0-0001 0-0002 —0-0001 —0-0007 0-0008 —0-0001
olm 10 —0-0002 0-0001 0-0004 —0-0004 0-0001
= 12 —0-0001  0-0002
E O 1 —-0-3621 0-3696 —0-0075 —0-5469 —0-0408
©) 3 —0-0045 —0-0018 0-0063 —0-0348 0-0159
Hw 5 0-0043 —0-0011 —0-0032 0-0032 —0-0025
- 7 —0-0008 —0-0003 0-0011 —0-0006 0-0006
5 4 9 0-0003 0-0002 —0-0005 0-0003 —0-0002
T o 11 —0-0002 —0-0002 0-0004 —0-0001 0-0003
85 L 13 0-0001 —0-0001
A C
Sz
E§ 2 0 —1470 3:259 0-007 - 0323 —~0320 —0-003
Sl 2 2-066 1-014 - 0-011 —1-392 0-388 0-004
4 —-0043 —-0-067 —0-002 0-159  —0-157 —0-001
6 0-009 0-019 —0-044 0-044
8 —0-003 —0-001 0-018 —0-019
10 0-001 0-005 —0-010 0-010
12 —0-001 0-001 0-004 —0-004
1 4-248 —4-244 —0-005 9-470 0-173 0-002
3 —0-041 0-066 —0-024 —0-011 —0-063 —0-001
5 0049 —0-067 0-017 0-007 0-010
7 —0-014 0-021  —-0-007 —0-003
9 0-006 —0-010 0-004 0-001 0-001
11  —0-004 0-006  —0-002 0-001
13 0-001  —0-002 0-001
4
_ g\
< \/\ﬂ\\ ﬂ
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—
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TaBrLe XXIII B. VALUES OF {/Hei”* FOR THE SEMIDIURNAL TIDE (K,)

Coefficients of —isinsfcosny (s> 0)

Coeflicients of cossf cosny Coefficients of —ifcosny (s=0)
" B s n=0 2 4 6 =1 3 5 7
~~ 3 0 038 —0166 0-028 —0-155 0-153 0-001
- 2 ' 1584 0-412 0-007 —0928 —0-073
< N 4 —0002 —0021 —0-003 0-010 —0-009 —0-001
> C 6  0-002 0-004 —0-008 0-007 0-001
@) 5 8§ —0001 —0-001 —0-001 0-003  —0-003
e 10 0-001 —0-002 0-001
O 12 0-001  —0-001
E 8 1 0254 —0212 —0-042 1-409  —0-081
3 —0-019 0-002 0-017 —0-066 0-031
1 5 0029 —0022 —0-007 0-007  —0-004
Js 7 —0-006 0-004 0-002 —0-001 0-001
T 9 0003 —0002 —0-001 0-001
80 11 —0-002 0-001
REO 13 0-001
22
Tee
ol 4 0 0739 —0717 0-070 —0-394 0-390 0-005
2 2038 0-538 0-017 —0-778  —0-222 0-001
4 0009 —0028 —0-008 —0-008 0012  —0-004
6  0-001 0-003 0-001 —0-004 0-002 0-003
8 —0-001  —0-001 0-002 —0-001
10 0-001 0-001 —0-001 0-001
12
1 —0147 0257 —0-110 —0-001 11152 —0-182  —0-004
3 —0011 —0034 0-045 0-001 —0-034 0-071 0-003
5 0040 —0021 —0-019 0-005 —0-011  —0-001
7 —0-008 0-002 0-006 0-003
9 0003 —0001 —0-003 . 0-001  —0-001
11 —0-002 0-002 0-001
71 13 0001 —0-001
g
2 ) |
—
O H
e
O
= O
f=w
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TasLe XXIII c. VALUES oF {/He'"! FOR THE SEMIDIURNAL TIDE (K,)

Coeflicients of —isinsfcosny (s>0)

Coefficients of cos st cosny Coeflicients of —ilcosny (s=0)
< B s a=0 2 4 6 n=1 3 5 T
~ 5 0 1341 —1.953 0-268 0-006 —1-164 1-150 0-013
> 2 3159 1-256 0-068 —0-353  —0-652 0-006
< — 4 0040 —0046 —0-029 —0-039 0054  —0-014
> = 6 —0-001 0-002 0-004 0-007  —0-016 0-009
@) = 8 0001 —0002 —0-003 —0-003 0-008  —0-005
e 10 0-001 0002 —0005  0-003
= QO 12 —0-001 0-002  —0-001
E: 8 1 —0-536 0950 —0-405 —0-008 1-675 —0466 —0-018
3 0057 —0199 0-139 0-003 0-240 0178 0-005
= 5 0057 —0-057  —0-001 —0015 —0029 —0-001
V5 7 —0-008 —0-011 0-020 0-005 0-008 0-001
= 9 0004 0-006  —0-010 —0-001  —0-002 0-001
&S0 11 —0:002 —0-004 0-006 0-001 0-003
2SO 13 0-001 0-001  —0-002
g2 .
T
o= 6 0 —295 1359  —321  —0-06 1015 —10-07  —0-07
2 —7:00 —1115  —0-89  —0-03 — 623 537  —0-13
4 —029 0-32 0-01 027 — 0-46 0-18
6 003 —0:03  —0-01 — 0-19 029  —0-10
8 —0-01 0-02 0-03 007 — 012 0-05
10 001  —0-02 — 0-04 007  —0-03
12 0-01 002 — 0-02 0-01
1 —014  —4.74 477 0-11 —10-06 3-26 0-12
3 —130 266 —134  —0-02 — 474 - 121 —005
5 006  —056 0-49 0-31 0-26
7 —0-05 023  —0-18 — 007 — 0-06
9 002  —011 0-09 0-03 0-01
11 —0-01 006  —0-05 — 001 — 003
P 13 —0-02 0-02
i &
2
—
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"TaBLE XXIII p. VALUES oF {/Hei”! FOR THE SEMIDIURNAL TIDE (K,)

Coefficients of —1 sin s/ cos ny (s>0)

OSSR NDO ©y

ok

W = O 301w =~

[y

0-003  —0-006 0-003

363

Coefficients of cos s0 cos ny Coefficients of —if cosny (s=0)
n=0 2 4 6 n=1 3 5 7
1-250 1-513 —0-775  —0-020 1-721  —1-727 0-006
2-165 —2-180 —0-225  —0-008 —-1-779 0-830 —0-049 —0-001
0-011  —0-084 0-076 0-004 0-007  —0-054 0-046 0-001
0-009 —0-002 —0-006 —0-001 —0-045 0-069 —0-023 —0-001
—0-002 0-005 0-006 0-018 —0-026 0-015
0-001 0-002  —0-003 —0-009 0-015  —0-006
—0-001 0-001  —0-002 0-003 —0-005 0-002
—1-455 0-295 1-130 0-029 —1-790 0-388 0-018
—0-346 0-609  —0-259 —0-004 -1:030 —0-154 —0-006
0-121  —0-200 0-080 —0-001 0-066 0-03¢  —0-002
—0-029 0-059  —0-031 0-002 —0-013  —-0-008 0-001
0-014 . —0-029 0-017  —0-002 0-007 —0-001
—0-008 0-017  —0-011 0-001 —0-002  —0-004 0-001

OSSR NO

ot

THE ROYAL A
SOCIETY

PHILOSOPHICAL
TRANSACTIONS

/4 V\ \\

S

A

OF

WO ~JI0TW -~

o

0-0056 - 0-008 0-003

2-901 0658 —1-065 —0-026 1-641  —1-680 0-039 0-001
4902 —-2-374 —-0-300 —0-014 —1-635 0726  —0-089 —0-002
0-140 —0-150 0-098 0-007 —0-049 —0-018 0-066 0-002
0-007 —0-014 —0-007 —0-002 —0-040 0-072 —0-031 —0-001
—0-002 0-006 0-008 0-013 —0-028 0-014
0-001 0-001  —0-004 —0-008 0-016  —0-008
—0-001 0-002  —0-002 0-003  —0-005 0-002
—2-988 1-438 1-511 0-039 —2-276 0-166 0-009
—0-377 0-676  —0-295 —0-003 —0:657 —0-066 0-005
0219  —0-290 0-075  —0-003 0-051 0021  —0-004
—0-045 0-070  —0-028 0-003 —0-007  —0-005
0-022  —0-035 0-016  —0-002 0-007 —0-001
—0-012 0-020  —0-010 0-001 —0-004 0-001
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TasLE XXIIT E. VALUES oF {/He’ FOR THE SEMIDIURNAL TIDE (K,)

Coefficients of —isinsf cosny (s> 0)

Coeflicients of cossf cosny Coefficients of —ilcosny (s=0)
s n=0 2 4 6 n=1 3 5 7
9 0 10-89 0-48 —4-03 -0-11 4-33 —4-61 0-27 0-01
2 1747  —6-26 —1-04 —0-05 —2-56 1-99 —0-42 —0-02
4 093 —0-33 0-35 0-02 —0-26 —0-01 0-26 0-01
6 —0-10 —0-03 —-0-01 —0-04 0-16 —-0-12
8 0-01 0-03 0-03 0-01 —-0-07 0-05
10 —0-01 —0-01 —0-01 0-04 —0-03
12 0-01 —0-01 ' —-0-01 0-01
1 -11-03 5-31 5-57 0-15 —7-66 —0-37 —0-04
3 — 069 1-69 —0-99 1-58 0-18 0-06
5 076 —0-95 0-21 -0-02 0-06 -0-03
7 - 013 0-19 —0-08 0-02 0-01 —0-01
9 0-07 —0-10 0-05 —0-01 0-01 - —0-01
11 - 0-04 0-06 —0-03 0-01 —0-01
13 002 —0-02 0-01
10 0 — 723 —0-85 3-85 0-09 -273 3-14 —0-40 —0-02
2 —10-88 2-93 0-81 0-05 0-20 -1-70 0-49 0-02
4 — 108 —021 —0-30 —0-02 0-15 0-11 -0-26 —0-01
6 0-02 0-13 0-04 —0-06 —0-06 0-12
8 — 001 —0-03 —0-03 0-01 0-04 —0-05
10 0-01 0-01 —0-01 —0-02 0-03
12 -0-01 0-01 0-01 —0-01
1 709 —1-82 —-5-15 ~0-12 5:06 1-28 0-12
3 — 017 —-072 0-90 —-0-01 —-5-15 —0-56 —0-09
5 — 049 0-64 —-0-18 0-03 -0-02 0-06 0-04
7 0-07 —0-11 0-07 —0-02 —0-02 0-01 —0-01
9 — 004 0-07 —0-04 0-01 0-01
11 0-02 —0-04 0-02 —0-01 —0-01 0-01
13 - 001 0-01 —0-01
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TasLe XXIII r. VALUES oF {/He!”! FOR THE SEMIDIURNAL TIDE (Kj)

Coeflicients of —¢sinst cosny (s >0)
Coeflicients of coss cosny

365

Coeflicients of —ilcosny (s=0)

B s n=0 2 4 6 n=1 3 5 7
11 0 —1.916 —1-582 —2:694 —0-060 —0-923 1344 —0-406 0-015

2 —2519  —0-051 0-398 0-264 —0-271  —1-157 0-413 0-015
4 —0682 —0587 —0189 —0-143 —0-049 0239 —0-185 —0-006
6 0028 0-091 0-030 0-002 —0-067  —0-018 0-083 0-001
8 —0011 —0-020 —0-018 0-001 0-013 0-026  —0-040 0-001

10 0-002 0-010 0-008 0-001 —0-006 —0-015 0-021  —0-001

12 —0:002 —0-006 0-006 0-002 0-004  —0-006
1 1542 1937  —3419  —0-059 1-099 1-663 0-142
3 —0-570 0-590  —0-021 —4.804 —0-677 —0-103
5 —0-129 0-236  —0-135 0-027 —0-060 0-059 0-036
70009 —0-044 0-054 —0-018 —0-009 0-003  —0-005
9 —0-007 0-026  —0-030 0-011 0-001 0-003 0-006

11 0005 —0-015 0-016  —0-006 —0-003 0-002  —0-003

13 —0-002 0-005  —0-005 0-001

12 0 128  —492 5-67 0-05 0-25 099  —119  —0-05

2 259  —322 0-50 0-04 0-07  —218 1-06 0-04
4 —088 —184 —034  —002 —0-47 0-87  —040  —0-01
6 006 0-13 0-07 —0-09  —0-09 0-17
8§ —001  —004  —003 0-08  —0-09

10 0-02 0-02 —0-05 0-05

12 —0-01 0-01 001  —0-01
1 —247 93¢  —683  —0-04 —2-73 5-21 0-48
3 —1-48 0-45 1112 —0-08 ~850 —1:96  —0-31
5 007 013  —028 0-08 —0-25 0-10 0-10
7 —003  —0-06 013  —0-05 0-01 —0-01
9 001 0-03  —0-07 0-03 0-01 0-01

11 —0-02 0-04  —0-01 0-01  —0-01

13 0-01  —0-01
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Tasre XXIII ¢. VALUES oF {/He!”! FOR THE SEMIDIURNAL TIDE (K,)
(

Coeflicients of —¢sinsf cosny (s

Coeflicients of cosst cosny Coefficients of —ilcosny (s

_ol g s n=0 2 4 6 n=1 3 5

<Y 13 0 — 910 1294 —1499 — 599 173 408

— 2 —14-15 11-57 — 069 —0-01 —1-65 4-16 —3-38

< 4 0-37 4-70 0-71 0-03 1-85 —2-94 1-07

> 6 — 012 — 013 — 017 —0-11 053  —0-43

olm 8 0-01 0-10 0-08 —0-01 010  —0-31 0-23

QﬁE 10 — 001 — 0-04 —0-06 0-17 —-0-12

1 ®) 12 0-03 0-02 0-02 —0-05 0-03

um @, 1 11-87  —28-87 17-.19 —0-19 15-:07 —17-16 —-1-77

Hw 3 283 - 067 — 2:50 0-35 9-62 5-97 1-08

7)) 5 — 058 0-20 0656 —0-26 0-68 —0-10 —0-31

52 7 0-05 017 — 037 0-14 —0-10 0-03 0-03

EQ 9 — 004 — 006 0-18 —0-08 0-03 —0-04 —0-04

n.B L 11 0-02 004 — 010 0-04 —0-02 —0-01 0-03

8<o 13 — 001 — 0-01 0-03 —0-01

oz

=<

=y

B = 14 0 — 3-00 386 — 597 0-07 —3-92 1-82 2-:00
2 — 428 425 — 013 0-02 —0-22 0-88 —1-60
4 — 059 1-16 0-19 0-01 0-78 —1-23 0-44
6 — 002 002 — 005 0-01 —0-19 0-34 —0-16
8§ — 001 0-03 0-03 —0-01 0-07 —0-15 0-08
10 0-01 — 001 —0-04 0-08 —0-05
12 0-01 — 001 0-02 —0-03 0-01
1 344 — 989 6-68 —0-22 6-41 —17-39 —0-88
3 0-31 032 — 0-83 0-20 —2-17 2-40 0-52
5 — 022 0-15 020 —0-13 0-05 0-03 —0-14
7 — 001 0-08 — 014 0-07 —0-03 0-03 0-01
9 — 001 — 0-02 0-07 —0-04 : 0-01 —0-02 —0-02
11 002 — 004 0-02 0-01

4 13 001

<—<::<;€

=

—
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TaBLE XXIII H. VALUES oF {/Heit FOR THE SEMIDIURNAL TIDE (K,)

Coeflicients of —isinsf cosny (s>0)
Coeflicients of cosst/ cosny Coeflicients of —ifcosny (s=0)

n=0 2 4 6 n=1 3 5 7

PHILOSOPHICAL
TRANSACTIONS

)
A

A \

,,
Y,

S

a

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

-5
0 —156 3-61 —-10-12 0-35 — 785 373 3-:94 0-18
2 —181 5-31 0-03 0-08 1-89 0-33 —310 —0-12
4 —-199 0-05 0-14 —0-02 1.08 — 1-89 0-81
6 —0-01 0-09 — 0-01 0-02 — 048 073 —0-25 0-03
8 —0-02 0-05 0-03 —0-02 015 — 0-26 0-14 —0-02
10 0-01 0-02 — 0-02 - 008 015 —0-08 0-01
12 0-02 — 0-02 003 — 005 0-02
1 079 —11-19 11-06  —0-66 804 —11-83 —1-64
3 —090 1-65 - 119 0-44 —12-12 362 0-98
.5 —0-22 0-25 024 —0-28 — 0-63 0-11 . —0-27
7 —0-08 0-16 — 021 0-13 0-01 0-10 0-02
9 001 — 005 0-11 —0-07 \ — 004 —0-04
11 —-0-01 0-04 — 0-06 0-04 0-01 0-02
13 — 001 0-02 —0-01
0 —294 — 167 13-81 —0-79 1067 — 431 —6-08 —0-29
2 —472 — 464 — 042 —-0-20 — 648 0-53 478 0-17
4 3-83 2-92 0-11 0-06 — 091 210 —-121 0-02
6 — 0-09 — 007 —0-04 0-80 — 1-10 0-35 —0-05
8 0-03 — 005 — 0-04 0-03 — 019 032 —0-18 0-05
10 -001 — 0-03 0-02 011 - 019 0-11 —0-02
12 0-01 — 0-04 0-02 — 0-04 0-:07 —0-03
1 5-98 7-55 —14-91 1-39 - — 4-86 13-43 2-31
3 269 — 350 1-66 —0-76 23-8¢ — 397 —141
5 010 — 029 — 0-26 0-45 2112 — 010 0-41
7 016 — 020 026 —0-21 - 013 — 020 —-0-04
9 —0-05 0-07 — 014 0-12 0-04 0-07 0-06
11 003 — 005 0-08 - —0-06 - 002 — 002 —-003
13 —-0-01 0-02 - 002 001

VoL, CCXXXVIL A. 47
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TaBLE XXIII 1. VALUES OF {/He!”* FOR THE SEMIDIURNAL TIDE (K,)

Coeflicients of —zsinsf cosny (s>0)

, Coefficients of coss cosny Coefficients of —iflcosny (s=0)
< g s n=0 2 4 6 n=1 3 5 7
1 A 17 0 —1-807 0-071 3713 —0-331 2446  —0-540 —1-821 —0-085
< 2 —2574 —-0729 —0294 —0-087 —2-696 0-212 1-440 0-045
> > 4 1-307 1-601 0-128 0-031 —0-046 0-399 —0-364 0-011
O = 6 0-009 0-003 —0-048 —0-017 0-217  —0-298 0-102 —0-021
== 8 0-007 —0-014 —0-009 0-011 —0-038 0-073 —0-052 - 0-017
e
= 10 —0-003 —0-006 0-004 —0-001 0-024  —0-047 0-030  —0-008
E 8 12 0-003  —0-005 0-009 —0-009 0-016 —0-008 0-001
= wv 1 3-041 0-3¢1  —3-933 0-552 0-517 2434 0-609
s 3 0-947 —1-158 0-466  —0-255 7-2056 —0-741 —0-374
<Z 5 0-002 —0069 —0-075 0-142 0-945 0-037 0-119
) 7 0-050  —0-046 0063  —0-068 —-0-071  —-0-070  —0-016
E; 9 -0-017 0-:018 —0-039 0-037 0-021 0-020 0-016
025 11 0-010 —0-012 0-020 —0-018 —-0-014 —0-008 —0-010
8(2 13 —0-004 0-005  —0-005 0-004
—
18 0 —1-425 0-136 2:287 —0-324 1-020 0-297 —1-260 —0-057
2 —1-887 —0-288 —0-371 —0-086 —2-079 0-051 1-013 0-016
4 1-017 1-492 0-160 0-036 0-117 0-130  —0-263 0-017
6 0-022 0-031 —0045 —0-014 0-119  —0-175 0-07¢  —0-018
8 0-002  —0-007 —0-005 0-010 —0-012 0-036  —0-037 0-013
10 —0-003 0-001 0-001 0-010 —0-025 0-021  —0-006
12 —0-002 0-004  —0-004 —0-004 0-008 —0-006 0-002
1 2-3564 —0-5616 —2-345 0-507 1-427 0-506 0-315
3 0-613 —0-780 0-364 —0-198 4297 —0230 —0-234
5 0-006 —0-039 —0-071 0-104 0-817 0-100 0-081
7 0-032  —0-020 0-037  —0-049 —0-064 —0-054 —0-011
9 —0-011 0-010 —0-027 0-028 0-021 0-014 0-015
P 11 0-006  —0-006 0-014 —0-014 —-0-011 —0-006 —0-006
o 13 —0-002 0-002  —0-003 0-003
~d
=
—
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= O
LT O
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TasLe XXIIIj. VALUEs oF {/Hei"! FOR THE SEMIDIURNAL TIDE (Kj,)

Coefficients of —isinst/cosny (s>0)

) N

A

OF

A

OF

Cocflicients of cosst cosny Coefficients of —iflcosny (s=0)
q s n=0 2 4 6 n=1 3 5 7
‘ 19 0 —-1130 —0-036 1.906  —0-408 0-227 1-017 —1-203 —0-041
2 -1336 —0227 —0-579 —0-131 —1-826  —0-147 0-962 0-010
4 1-074 1-653 0-224 0-042 0-241 —0-0056 —0-256 0-019
6 0-038 0-056  —0-050 —0-023 0-073  —0-130 0-079  —0-021
8 —0-002 —0-007 —0-004 0-010 0-001 0-025 —0-041 0-016
10 0-002 0-001 —0-001 0-003 —0-018 0-023  —0-008
12 —0-004 0-004 —0-002 —0-001 0-0056  —0-006 0-002
1 1.948 —0-767 —1-836 0-656 2-046  —0-739 0-184
3 0-431 —0-638 0-421 —0-213 2-893 0-015 —0-178
5 0-026 —0-025 —0-105 0-103 0-861 0-196 0-080
7 0-025 —0-011 0-035  —0-050 —0-065 —0-062 —0-013
9 —0-007 0-007  —0-028 0-028 0-022 0-016 0-012
11 0-005  —0-005 0-014 —0-014 —0-013 —0-:006 —0-006
13  —0-002 0-002  —0-003 0-003
20 0 —0-767 —0-387 2:039 —0-771 —0-724 2-317  —-1-566  —0-027
2 —0598 —0-340 —1-122 —0-226 —1-701  —0-535 1-2562  —0-016
4 1-522 2232 0-388 0-090 0-458  —0-151 —0-347 0-040
6 0-080 0-103 —0-071 —0-030 0034 —0-118 0-119 —0-035
8 —0-:006 —0-010 —0-004 0-019 0-014 0-02¢4 —0-061 0-023
10 0-002 0-006 0-001 —0-004 —0-018 0-032  —0-010
12 —0-004 —0-002 0-006  —0-002 0-001 0-0056  —0-008 0-002
1 1-579 —0-992  —1-729 1-142 3072  —2-524 0-078
3 0-250  —0-606 0675 —0-319 1-705 0-276  —0-155
5 0-071  —0-001 —0-209 0-139 1-078 0-408 0-104
7 0-026  —0-008 0-062  —0-069 —0-078 —0-065 —0-021
9 —0-006 0-009  —0-043 0-041 0-023 0-021 0-014
11 0-003  —0-006 0-023 —0-020 —0-013 —0-008 —0-010
13 —0-001 0-002  —0-005 0-005
47-2
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