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Summary. The method developed by C. E. Watkins and J. H. Berman in N.A.C.A. Report 1099 and
N.A.C.A. Technical Note 3009 is used to obtain the velocity potential on a triangular (or related) wing with
subsonic leading edges oscillating in a supersonic flow. A symmetric mode of oscillation is considered which is
represented by a polynomial expression in the co-ordinates of the points of the wing. This polynomial expression
is of higher degree than those of the above two papers. The results enable the first few terms of a power series
in frequency for the velocity potential to be obtained. ‘

1. Introduction. It is shown in Refs.'1 and 2 how to obtain theoretically the velocity potential
‘on the surface of a flat plate triangular (or related) wing with subsonic leading edges oscillating
harmonically in.a supersonic flow when the mode of distortion of the wing can be represented by a
polynomial expression in the co-ordinates of the points of the wing. The surface potential is obtained
as a power series in the frequency, the coefficients of which are polynomial expressions in the
co-ordinates of the points of the wing. The coeflicients in the latter polynomial expressions depend
on the free stream Mach number and the leading-edge sweepback; they are polynomial expressions
in 1/M? with coefficients which are functions of p, = §A.

""'The coefficients of the powers of frequency in the expression for the surface potential are
increasingly more laborious to obtain with each increase in the power of frequency. They also
"become more laborious to obtain when the degree of the polynomial representing the distortion is
increased. Only the first few terms of the power series are determined in this paper. when the mode
of distortion is given by a not very high degree polynomial. Numerical values of the functions of .
p, referred to above which are appropriate to these first few terms are given for a set of values of p,.

In Ref. 2 an expression for the surface potential is given to the third power in frequency when the
distortion is represented by a polynomial expression of the second degree. A polynomial expression
of the second degree does not however in general give an adequate representation of the modes of
distortion of actual wings. A polynomial expression which represents the symmetrical distortion of a
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wing rather better than a second degree polynomial expression is considered here and the surface
potential may be obtained to the third power of frequency by using the tables given. If the two
highest degree terms in the polynomial expression for the distortion are omitted then tables which
enable the surface potential to be obtained to the fifth power of frequency may be prepared with
very little additional work; these tables have been prepared and are given in the Report. '

2. Discussion. We consider an infinitely thin symmetrical triangular wing oscillating in a
supersonic potential flow. It is assumed that at any instant the displacement of any point on the
surface of the wing from the plane of equilibrium of the wing is small in comparison with the linear
dimensions of the wing. The projection of the wing onto the equilibrium plane will be a triangle
and it will be assumed that the line of symmetry of this triangle is in the diréction of the main
stream. It is assumed also that the leading edges of the wing are subsonic.

(The velocity potential on the surface of any other thin wing with straight subsonic leading
edges swept back symmetrically, and supersonic trailing edge(s) will be the same as if this wing
were part of a symmetrical triangular wing since the velocity potential on the surface of the wing is
independent of conditions behind it). .

A system of rectangular axes is' chosen with origin at the apex and x-axis along the axis of
symmetry of the wing projection, with z-axis at right angles to the equilibrium plane in a direction
we shall call downwards, and y-axis mutually at right angles,

The velocity potential ¢ of the disturbed flow satisfies the linearised condition of tangential flow:

on the equilibrium plane, where W (x, y, ¢) and Z(x, v, t) represent respectively the downwash
velocity and the downward vertical displacement at a point #, ¥ on the wing at time 2.

The displacement of points on the wing in a harmonic oscillation is to be given by a polynomial
in x and y. We shall consider here only a sj}mmetric oscillation in which the displacement is given
by a polynomial of the third degree in x and y?%: '

Z(x, y, 1) = e (Pt Py + Py 4 Pax® + pyxy® + syt + pex® + prx®y? + peryt + per®)  (2)

where the coefficients py, py, - - - » Po are in general complex so that phase differences between the
different components of the displacement may be taken into consideration. A fairly general
symmetrical oscillation may be represented by such a polynomial expression.

By substitution of Z(x, y, #) from Equation (2) into Equation (1) the following expression is
obtained for the downwash: K

W(x, p, 1) = € (Py+ Prx+ Pofy -+ Pox® + Pyfy® + Pfty* +

+ Pyoc® + P,f2x%y? + Poftay* + PyffSy°) (3)
where
" : . Vp, + iw
Py = Vpy +iwpy, Py = 2Vp, + iwpy , P2=ﬁﬁz*“j‘)3,
. 2Vp, + iw Vpy + tw
Py = 3Vpg + iwpy, P, = % , P, = lQ_BZ_%, (4)
. w iw 1w
Py = iwpg, P7=7£Z’ Ps‘=%a Pszﬁ-
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The governing equations of the flow are linearised and so the potential on the surface may be
expressed as the sum of the separate potentials associated with the different terms of the downwash
expression (3):

¢ = e (Popo+ Pypy + Popo+ Pos + Pypy + Pops +
+ Popg -+ Py + Pygps + Pocbs) . | )

There is a difference of sign between the potentials at the upper and lower sides of the wing
surface and for this reason it is necessary to stipulate the side on which the potential is obtained.
The results in this paper all refer to the upper side of the wing (z = — 0). '

It may be well to remark here that there is some confusion as to which sides the values of the
potential are given for in Refs. 1 and 2. If the above convention of taking the z-axis downwards is
used the potentials are correct if they are for the upper side of the wing. In particular, the
potentials ¢, ¢;, $, may be obtained directly from Ref. 2, and it is only for completeness that means
of obtaining them are given here. .

The first few terms of the power series in frequency for the surface potential ¢; are given by the

following formulae:
by = /(X252 —y?) [ay + ((@)ax + (i)2(ax? + asf?y?) +
+ (f@)3(ax® + asxfy?) +
+ (o) agx* + a;x?B2y% + agf*yh) +

+ (1@)agx® + a0 °7y? + ayxBiy?)] .' (6)

b1 = V(A% — %) [box + (@) (byx® +b,8%7) + (10)*(bye® + byBy?) +
+ (1) (bsx* + bex®B%y + b By") +

+ (@)H(bgx® + bgx®B2y® + bygxBiy*) +
+ (@@)3(b1y %% + b19x*B%Y? + by 5x?B Yy + b1y f5y%)] (7)

b = /(A%%—y?) [(co¥® + €1B%®) + (@) (o2 + ¢%B%%) +
+ (i@)%(cyet + 5?82y 4 cgB4vY) +
+ (1@)3(c7x® + cgx3By% + cgbcﬁ‘ly“) +
.+ (@) (1958 + €104 B%% + ¢y x2 By + 458%5) +
+ (£@)%(c1a%" + €15%°B%Y% + €653 By + €1728%%)] (8)

bs = /(X2 — ) [(dpx® + dif*y?) + (i) (do® + daBy®) +
A+ (o)X (d gt + dsx?B2y% + defiyt) +
+ (@) dy® + der®B2y? + dBiyt) +
+ (@)Y dyot® + dy B2 + dig Bl + o) +
+ ({@)5(dyg” + dysx5B2y® + dyex®Biyt + dypaBEyS))] )
3
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by = /(A2 —y2) [(egx® + e,%8%V%) + ({@) (ex5* + £35%8%y2 + ¢,8%%) +
+ (G)%(esx + egxB2y2 + exflyt) +
+ (o) (egx® + egx BRy? + e1087BYy* + €1, 8%°) +
+ (i) (e19%7 + €437°B%2 + €1, 4By + €,5xB%5) +

+ (1)3(e16%® + 1755822 + 1% BYy4 + ellgxzﬁ‘iys +€508%°)] (10)

b5 = V(X —32) [(fox* + fix®B2y% + foBy*) +

F (i) (fox® + [u*By® + fsBly®) +

+ (1@)2(for® + frxB2y® + fun®Bhyt + £, 8%9°) +

+ (@) (102" + fr189B%y? + frax3BYyt + f1axB%0) +

+ ((@)H(frax® + fis5B%2 4 frex Byt + frw?B8y + f1sB%y%) + .

+ (1@)(fr9%° + foo®" B + farx*BYy* + faa®B%YS + foaB%y®)] (11)
bs = V(X% — ) [(g0%® + £129B%7) + (1@) (g +£s%°B%y% + 4By +

+ (1w)2(g5x° + gex®B2y% + grxfBiyt) +

+ (1@)(gsx® + gox 2% + g10%*By* + £1,8%°) +

+ ((0)4(g12%" + £13%°B%V? + g14X°B4yt + g4558%%) +

+ (1@)%(16%° + £177%B%® + 157 B4y + £10%B%° + £208°Y%)] ‘ (12)
b7 = V(A% —2) [(hox* + Py 2®B2Y® + BoBiy*) +

+ (1@) (hax® + 1632y + BByt +

+ (16)2(Bgx® + hyx B2y + hyx?Bhyt + hgB5y5) +

+ (1@)3(hygx” + hy1258%% + hygx3B4yt + By 50B8y0) +

+ (1) (Py® + By xSB2Y2 + Pyt Byt 4 FryyaBOyS + iy o fOYS) +

+ (@) (rygx® + hogx"B2y2 + by 15854 4 Byp¥3B8y0 + hipyxBoy8)] (13)
bs = V(X% — %) [(kox® + ky®B%)% + RoxBiy®) -+

+ (1) (Ryx® + kyx®B2y? + ks?B4y* + ReB%y%) +

+ (1) (kyad” + kyx®B2y% + kox®Bhy*t + RygxB%y°) +

+ (683 (Feyy® + FygkOB2y% + kygx Byt + Ry 1255 + Ry By5)] : (14)
by = V(X% — y2) [(mox® + m x4B2Y% + mox®Bly* + mgfy®) +

+ (i@) (mgx” + mzaSBPy® + mxdBiyt + m,xBoy) + |

+ (i@)2(mgx® + mygxS2y® + my g Byt + amy %2800 4 m 1, B2y8) +

+ (1@)(1m5%° + 1,427 B2Y2 1y OBy -+ g P B0V + 1 ,3B8yE)] (15)
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In these formulae we have:

: 1
“ =l ta gnt a5
(16)
: I ” 1 " 1

etc. The quantities a;', a;", a;”, b, b,", b;" etc. are functions of p, which are tabulated in Table 1
for a set of values of p, in the range 0 < p, < 1. This range of po covers the supersonic speed range
over which the leading edges are subsonic. The values of the quantities a;/, @, a,”, b/, &,", b,” etc.
can be obtained for any value of p, by interpolation in these tables.

If any of the quantities ", a;”, b;", b;" etc., which are required for the evaluation of coefficients
~ written down in Equations (6) to (15) are not tabulated in Table 1, then the reason is that the
‘quantity is identically zero. 7

The theory behind the derivation of these formulae is given in Appendix 1.

3. Calculation of Generalised Aerodynamic Forces. For a flutter calculation it is assumed that a
wing deforms in a finite number only of independent modes. We therefore assume that the displace-
ment of a point on the wing at time ¢ in any deformation is given by the equation

2,5, 1) = X /5 9) 00 (1)

where fi(x, ¥) gives the shape of the jth mode and g;(?) is the jth generalised co-ordinate. If all
- the fi(x, y) are linearly independent then the # generalised co-ordinates are independent.
The potential of a wing which deforms according to the equation
Zi(x, 3, 1) = fi{x ¥) 4;(0) ' ‘ (18)
will be denoted by '
Qix, v, 8, j=1,2,...,n.
When the wing deforms according to Equation (17) we shall write:

) B(x, ¥, 1)
for the potential on its upper surface and
, ~Ux, v, 1)
for the lift distribution over it, the lift being assumed positive when it acts upwards.
Since the governing equations of the airflow are linearized, the principle of superposition is
applicable and we may write
| $5,3,0) = % 0%, 9. (19)
. j=1 .
In a small displacement with, 8¢; small and arbitrary

n
0Z = 3 fa(x’ J’) 8%’
‘ §=1
the virtual work done by the air forces is ,
~ [ [t 3 00z asdy = - 3 8g, [ [, 3, 0 )y (20)
i=1

wing wing
the minus sign being introduced because the directions of positive lift distribution and displacement

are opposite.



In such a small displacement, however, the virtual work is given by

-21 O4(2) 8g; . - (21
§=

where Q(f) is the generalised aerodynamic force in the 7th mode at time 2.
Comparing (20) and (21) we get, since the dg; are independent

00 = = [ [ 1 2, 0 ) ey @)
wing
When the wing is deformlng harmonically we may write, as is common in linear problems,
g; = ;¢ and Oyx, y, 1) = qﬁg(x, ¥)g;oe, j =1, 2, ... ., n. The potentials on the upper and
lower surfaces of the wing are equal but of opposite signs, so that applying the linearised Bernoulli
equation we obtain the following equation for the lift distribution:

[z, v, 8) = 2p° ( i;ﬁ 2(;'))

N

e a¢/c . A sl
=2 3 (V5 +iob) g (23)
k=1
~ Substituting for {(x, v, £) from (23) into (22) we get .
0,(t) = — 2peit Z Gro f | (V—— + iwd ) F(, 3) ddy (24)
wing .
= ¢! kz Qs 19xo ' (25)
=1
where
B . o4
0= -2 (V% + o) £ ) dvdy. (26)
wing
The Q; ; are to be obtained forj, 2 = 1,2,...., n

If each of the fi(x,y) is a polynomial of at most the third degree in x and % and the ng
under consideration has symmetric subsonic leading edges and supersonic trailing edge(s), then the
upper surface potentials $,(x, ¥) may be obtained from the results of this paper. The surface
potentials ¢,(x, v) will take the form

$u(x,¥) = 4/(X2%x2—»2) x {a polynomial in x and y?}
and therefore

v i, -

x {a polynomial in x and y%}.

_
V=5

In order to determine the Q; , it will therefore be necessary to evaluate the double integrals

f f V(;jcy:q dxdy ‘ 27)

wing
for different values of the positive integers p and g¢.

‘We show here how to evaluate the integral over the Wlng with straight leading and trailing edges
shown in Fig. 1.



Evidently

xpyzq
) f f vt = (28)
half-wing
If the change of variables
£=Ax+y
(29)
7= Ax—y

is made, the half-wing shown shaded in Fig, 1 is transformed to the area of the (£, ) plane shown
shaded in Fig. 2.

- If the slopes of the leading and trailing edges are A and y respectively, and the root chord of the
wing is ¢, then the integral (28) becomes

_ ______l__ C/\E’?_ a—by ot zq—d—éi
b= i ], v, EVET (30)

2
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The value of the integral 7, , can now be obtained quite easily from (30). An illustration with
p = 1, ¢ = 0 is given as an example: :

cA d7] a—by -
e v MG
1 A (2

a .,
7 = —sin?f,

b

(a= b+ 2=ty T~ S
vn 3
With the substitution

this becomes

2 2
— 2
3 dé 3c

2
— cos%f + A cos28f sin2d

(1-7) 1

¥
= 82 5 f %cos‘lﬁ + 5 cos?0sin?d } df — —| (32)
)

az (v
ho=sia .

12

1
1+= :
sin ¢ = ,\/ (T”) (33)

where



The integrals occurring in (32) are incomplete Beta functions, the values of which can be found
either from tables or by direct evaluation. The procedure for other values of p, g is similar.

If the wing considered has a tip of finite chord length then‘the‘expressions derived for the
potential will not be correct over the whole of the wing. They may in some cases be correct over
most of the wing and the error introduced by assuming that they are correct over the whole wing
may be insignificant. In this case the area of integration is not triangular and the evaluation of the
integrals (27) is a little more involved. However, in this case too, the transformation of variables (29)
may be carried out with advantage.

Acknowledgement. Acknowledgement is due to Mrs. 8. R. Dowse who carried out extremely
lengthy and tedious calculations in connection with this work.




LIST OF SYMBOLS

|4 Free stream velocity.
M Free stream Mach number
a Speed of sound
B = VOr-1)
X, ¥, 8 Rectangular co-ordinates fixed relative to the equilibrium position of the

wing with 2 positive downwards

¢ Time
Z(x, v, 1) Displacement of a point on the wing
W(x, y, t) Downw#sh velocity on wing surface
w Circular frequency of oscillation
& = M|V
A Tangent of half-apex angle
po = BA L
(P} = 1 = pe
&(x, v, 2, t) Disturbance velocity potential
K’ Complete elliptic integral of the first kind

o do
—f o V(1= (py')? sin 26)

E Complete elliptic integral of the second kind

-] " (1= (p sin 26) df

) Air density
y Slope of trailing edge (see Fig. 1)
c Root chord
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APPENDIX I
The Theory of the Method

The velocity potential of the disturbance flow about a thin oscillating wing satisfies the partial
differential equation
92 92 9% 1 /0 9\?2 ,
=z 4 (34

Wttt o

st
where « is the speed of propagation of small disturbances. The main boundary condition satisfied
by the velocity potential is

dd oZ 9z
T = ey ) = (V= =
(). = Wema = (75, + )

where Z(x, y, £) is the downward vertical displacement of any point of the wing. In a harmonic
oscillation we write '

(35)

W%, v, ) = w(x, y)er. : (36)
We shall consider the potential about a wing for which
w(x, y) = xPy?. : (37)

When w(, ) is given by a polynomial expression the potential is obtained by simple superposition
of results obtained using @(x, ¥) from Equation (37) with different values of p and ¢.
The function

- P . cos %R . :
i) 5 [ —<R———)} i, — £ > /(= + ) 39
¢])(xa Y, z)eiwt =
0, x— & < +/(B(y—n)*+5%2%)

where .

_ Mo  Mw

T T VR
and

R = V{(x— 8 = Ply—n)t - B3

satisfies the differential equation (34) and corresponds to the potential about a pulsating doublet
located at the point (&, 7, 0) of magnitude m(é, n)e™* pointing in the direction of positive 2.

The differential equation (34) is satisfied if the wing area is regarded as a pulsating doublet layer.
The strength distribution of this layer is to be determined from the condition that the boundary
condition (35) is also satisfied. The velocity potential of the disturbance flow about this doublet
layer will then be the velocity potential of the disturbance flow about the oscillating wing.

Let us consider a doublet layer covering the wing and of strength

3 auDa(, 7)e (39)

n=0

at the point (&, 7, 0). Here a,, is independent of £, » but depends on w.
11



With the aid of Equation (38) we can write down the velocity potential function corresponding
to flow about this doublet layer

hs 2 =2 3 a, [ [ Dt [ —&”—Rq atdy, W

the area of integration # being the part of the wing cut off by the forward Mach cone from the
point %, y, 2

We can write ¢(x, y, %) after expansion of cos (]% R) in powers of @ in the form -

b9 = 2 5[ aoe f [Pt  ded

—idL - ( l)m am 8 2m—1
a3 (7)) s f j D Rmdtdy| (1)
The downwash velocity at 2 = 0 due to this layer is
wy(x, y, 2)ett
where
9, 1. = ciaw [ 1
o= (52),., = 2im 3 [z [ [ e e
o ( l)m 2m )2 .
—10L . 2m—1
a3 (Zm)!( ) - f f D (¢ )R dgdn} (42)

We take the functions D, (¢, n) to be the functions which satisfy the integral equations

hm— f f D& 1)~  dEdn = sty (43)

forn = 0,1,2,....Weshow in Appendix IT how the Equations (43) may be solved for a triangular
wing. :
We have therefore

o)

—~TDL g1
2 a,e DL 5 +pyq
n=0

If

1., = . g2 1

= — i el

™ if; néo nf =2 f.f Dalls m) R d&dn
: r

o
= g TxPY ¥ g, x"

n=0 !
I (44
if we choose :
(i)
a, = 7l (45)
We may now write Equation (42) in the form
Wy = xpyq -+ wl' (46)
where
' 1 I ol gtz 02 (_ 1)m a9 D (f )Rzm—l dé‘d (4.7)
= ;z—lf; ngo n m=1 (Zm)l ( ) azsz " K 7



It is to be observed that w,” may be written as a power series in @ beginning with the term in @*.
Let us superimpose on the doublet layer (39) a doublet layer of strength

78

7,D,(¢, m)ei (48)

7=0

at the point (¢, 5, 0). The downwash velocity @,¢ at ¥ = 0 due to this layer is obtained from
Equation (42) by replacing a, and D,(£, n) by @, and D,(£, n) respectively. This gives

E7i) L. < 7 p—iar & ) 1
B, = -lim ¥ [ane o f f D& ) pdédn

T 250 n=0

w2 S ) o [ Dt Rem-sden| 49)

If we arrange that

—im Zafne 5;2‘!“[ n ’n)'ﬁ n =

T 550 n=0

0_02

1 2
— _ K ~—4DEL fod
= Wim; nzo 5778 @t 5 f f D, (¢, n)Rd¢dn A (50)

then we shall cancel the terms in @? and @® in the Expression (47) for w,’.
If we take the D, (&, 1) to be the functions which satisfy the integral equations

Jlim f [Dute ) gazan = i f | P, Rz an (51)
forn=0,1,2,...., and take
. @?
a, = Z]Tjﬁan (52)

then Equation (50) will be satisfied. The downwash velocity due to the doublet layer of strength

© C_UZ _
3 [Pt + g Due )| (53)
is then
.wze'iwt
where .
Wy = xPy? + wy' (54
and
1 . 0 . w0 ( 1)m( )2m 82 ff -
w, = — lim a,etow — D, (& n)R¥—1dEé .
: T 250 n§0 m=2 (zm) ' g T}) f K
1 w* R G nm o8 2m—1
+  Lim nz(, 20 ¢ H Tm) T (_) f J Dul Rerided (55)

It is to be observed that w,” may be written as a power series in @ begmmng with the term in @

13



‘Let us superimpose on the doublet layer (53) a doublet layer of strength

M 8

a,D,(¢, n)e! (56)

n=0

at the point (¢, 9, + 0). The downwash velocity at & = 0 due to this layer is @%,e™ where

T 250 =0

_ 1. = r_ . o2 — 1 :
@, = —lim 3] [aﬁe—“"alc P ff D& n) = dédn

If we arrange that

o2

Lim 5 ﬁne“i‘“ma— f f D¢ n)~ 7 dEdy =

T 450 n=0

1. O?‘ p—toT o D

2—=>0 n=0
1y &N\ e & (D R3déd
—iDL
“min (ZM) o 5 | | Dot e s 5)

then we shall cancel the terms in @* and @° in the expression (55) for w,’.
If we take the D,(£, ) to be the functions which satisfy the integral equations

Zlim f [ B W) g dédy = “lim — f | Dute nRazay

z->0

_ 6 m f f D, (& nRedt dy (59)

2—0

forn=20,1,2,...., and take

8
!

.= (m) Y

the Equation (58) will be satisfied. The downwash velocity due to the doublet layer of strength

Z o [ Dt + gy Dl )+ (2M2> Dyé )| (61)
is then
waeiwl
where
Bo = (62)

and ;" can be expressed as a power series in @ beginning with the term in @®.

By superimposing doublet layers in this manner we can satisfy the boundary condition (46)
and (47) to any finite power of frequency that we desire. The strength of the corresponding doublet
layer will be expressible as a power series in frequency and it will not be necessary to retain any

14



powers of frequency greater than this finite power in the expression for the doublet strength.
- If for example we are interested in powers of frequency only up to the fifth the only terms which
must be retained in the expression for the strength of the doublet layer are

52
3 D) + gy 5 D6 + (o) T D) (63)

The velocity potential corresponding to the flow about the doublet layer of strength (63) is
obtained by using Equation (40). It may be shown that (see, for example, Ref. 3)

Iim ——f K(¢, 77) dfdﬂ = K(x, y)

z—>—0

and ] (64)
lim __”K(g, n) Rm1dEdy =0 m> 1

20T

Thus from (41) we get by using the Formulae (64) that the potential on the surface of the wing
correct as far as terms of the fifth power in frequency is given by

403 -0 = [ 2 C D)+ 7 3 @ Dy

+(o35) = Dy, e (65)

15



APPENDIX II

The Solution of The Integral Equations

We consider now the triangular wings whose leading edges have equations

y = % Ax.

We seek the solution of the integral equation
1 hm - f f D¢, n) dEdy = oy

which is the Equation (43) obtained in Appendix I.
We make the change of variables

0=n/$]
{=¢

in the integral and obtain the integral equation

n _ {D,(L, o) dl
w = “Biaﬁf4 f V=0 — By~ ot}

where {; is the smallest root of

(5= 0F — ly— ol — 2" =

= 0.
We shall seek a function D,(, o) of the form
Dy(L, ol) = {MPHEHE (o).
Now ‘
(om0 Pl -
= (1—R2q2 _ x—fyo ﬂz ox — )2
—BPe?) [(S— &) — V7]
where
) )
S = - ,82 ——— (1—B%00)
N = %J%(@—Gf + %(1—5202) .
07
x

From (72) we see that -
{Ly=S—-N.
By substituting
S —¢= Ncoshr
16
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(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73).

(74)

(75)



* into the inner integral of (70) a form of integrand which does not become infinite at the upper limit
{, is obtained. The integral equation then becomes

' 18

. 1. 92 p+ Fn(O') do cosh IK, "

gt = lim o f R f 0 (S= N cosh rytosa2dr
1. ' ' Fo)do

= ~lim g — B(n+p+q+2) f_/\ W X

T 20

cosh—l_z% S
X f Nn+p+g (ZT/ — cosh = cosh rdr

)n+p+q+1
0

18
: * F(o)do [°=h ¥ S n+p+g

. 4 oy2 n N+ P2 —

+’8z("+P+Q+Z)f_l(l—ﬁzcﬁ)ﬁ/ZL N (N COShT) x

X []TS[-;- (n+p+gq) cosh 7} cosh 7dr

(76)

We shall go to the limit z = 0 before performing the integrations and treat the resulting integrals
as principal value integrals. ‘The result is

-18
an+ptafe — — Bz(” +P+q+2) " Fn(a) do cosh ‘\TON n+DHE w
(1= ’

@ 0

S ntpratl
< (_. — cosh T) cosh rdr | 77)
Ny
where
N, = lm N
2—0
B | |

By means of straightforward differentiation it is easy to show that

an+p+q+l S n+p+q+1
|:N0n+p+q (ﬁ — cosh 1') :I =

Qgn+ptatl Y

(iprgrl)l( f \mvien
— (CNress (1 — ,8202) for 6 > o
= ' (79)
(n+p+g+1)! Bxz | ntptetl
(Ny)rto+es (1 _ 3202) ford <o

The behaviour at 6§ = o will be accounted for automatically by the principal value integrals which

occur.
Also
am S n+p+q+l‘l )
. n+p+g [ =
[ Ve g, o) ] e =0 50
Ny
form=0,1,2,....,24+p+¢q.

17
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Hence if we differentiate Equation (77) (z+p + g+ 1) times with respect to f we obtain

18
— B n+p+q+2) * F,o)do [oosh "3 gniwtedl . S n+p+a+l
N M
x cosh Tdr
1.8
—Bn+p+q+2)! n o F,(o)ds cosh *
= - (B 2) ok [J_A (= Nyyrwtere(] — B2 0.2)n+p+q+512f cosh 7dr
-1.8
A Fn(o.) do cosh Ne
+ [ e [, ]
— Tyn+po+a+2 A Fn o
= Lw)wi(n—l—p-kg+2) lantp+a 4 /(1 — B262) f_AM—i—‘HZWdG (81)
Therefore F, (o) must satisfy the following principal value integral equation
A F.(o)do .
f_h (= oyprwears = O (82)
The integral Equation (82) is satisfied by the function
n+pn+a )
Fy(o) = 3 By (83)
§=0
where ,
fi =0l v/ (X=0o?) J=0,1,2....,n4+p+g (84)
and the B;,j =0,1,2,....,n+ p + g are constants.

With F, (o) given by Equation (83) the result of further differentiation of the right-hand side of
Equation (77) is zero. It then follows by Taylor’s Theorem that the right-hand side of Equation (77)
is a polynomial in # of degree (n+p+¢) when F,(o) is given by the Equation (83). The coefficients
B; must be determined so that this polynomial is x**7+262, A convenient way of doing this is to
differentiate Equation (77) and express the fact that

om 0 m* q

I:W (xn+p+ng):| = o (85)
o=0 glx"Pre =g

form =0,1,2,....,n+p + ¢ This leads to (n+p + g+ 1) linear simultaneous equations for the

(n+p+q¢+1) constants B;. The solution of Equation (67) is then found after solving these equations.

The simultaneous equations corresponding to particular values of # + p and ¢ are given in
Appendix 1.

Having determined D, (&, ) we have to determine D, (&, 7) as the solution of

T 250

hm__”D (& 1) = dfdn - 11rn ”D (&, m) RdEdn (86)

which is the Equation (51) obtained in Appendix I.
18









We can show, in the same way as we did for Equation (88), that the left-hand side of Equation (97)
is a polynomial of degree (n+p+¢+4) in 6. By differentiating Equation (97) (n+p+¢+5) times
with respect to 8 we find that F,,(o) must satisfy

J“H\ F (0)do -0 | ' . . (98)

.Y (9 — U)n+p+q+7

and this equation is satisfied by

nt+ptgts _

99)

s

&
Il

I ™

Qtu

s

where the B;,j = 0,1,2,....,n+p + g + 4 are constants. :

The B; may be determined by expressing the fact that Equation (97) and the results of
differentiating it up to (n+p-+qg+4) times hold when & = 0. This leads to (z+p+¢+5) linear
simultaneous equations for the (z4p + ¢+ 5) constants B;.

" The simultaneous equations corresponding to different values of #, p and ¢ are given in.
Appendix II1.
The functions D,(£, 1), D(&, 1), D,(§ ) can now be found by the above described procedure.

Any further functions Bn(g, 7) etc. necessary for determining the velocity potential correct to
higher powers of frequency than the fifth can be determined in the same way but the numerical
process rapidly becomes very tedious. '
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APPENDIX III
Some Subsidiary Equations

The expressions for the potential functions ¢; which occur in Equation (5) may, with'the aid
of Equation (65) and the results of Appendix II, be written as

_ 1
b = V08 =) | Py 4 0) (Pry=sPa) + L (Pyy2pyy 4 P~ 1B )

M2
+§?@@—M&ﬁﬂmh—mh_&j %F)
(1504)4 ( 05— 4Py ; + 663P, ; — 4xPPy ; + 2Py, — Mizpw + jwif P,
- %ZPM + ]%LFO,,-)
%%(&j~5M1f+wﬂﬂw—1wwgr+wq3f-ﬁmJ_%%zJ
+%%RJ_$§P +$§P ;%fu—%%ﬁﬂ @ (100)

i=01,23....,9

where the P, ;, P, ; and P, ; are polynomials in By/x and # as expressed below. The coeﬁicients of
these polynormals are obtained by solving sets of linear equations with coefficients W, .2, W, ,F
and W, 2 which are functions of p,. These sets of simultaneous equations are written down
1mmedlately after the polynomials P, ;, P, ; and P, ; and the expressions for W By W
W, T are then given.

The expressions for the P, ;, P, ;, Py ;, with ¢ = By/x are:

Di=0:P =4, T
P,y = x4
Py o = x*(Byy+ By?)
Py y = #3(Cyy+ Corp?)
Py o = By + Eppf® + Egih®)
65,0 = x5(1—?_11+}7;211/:2+F31¢4) 9 ' (101)
Py o = &*(Byy+ Byy?) '
Py = «¥(Cy+ Coip?)
Pyo = ¥}y + Eyth? + Egyif*)
Py o = a¥(Fyy + Fof® + Fogh®)
Py = oM B+ By + Byt
P, o = &5y, + Fyp? + Fy?) )

22



(i)j=1:
(i) j = 2 :
(iv)j=3:

= x4,

= %*(Byy + Bap?)

= x3(Cyy + Corh®)

= &4 Ey + Epf” + Egifh?)

= x%(Fy + Foyf? + Fh?)

= 2Gyy+ Gof® + Gah* + Gyi¥f)
= #%(Cpy + Cof®)

= x4Ey+ Eyyf? + Egp?)

= &%(Fyy + Fop® + Fapp®)

= %Gy + Gy + Gt + Guf)
= w5(Fyy + Fopf®+ Fap?)

= Gy + G+ Gap* + (741‘/’6) J

= x*( By + Boyf®)

= x¥(Cyy + Corf®)

= &M Eyy+ Eppp® + Egyif?)

= x%(Fyy+ Fof® + Fp*)

= &Gy + Gop® + Gayf* + Gyiif®)
= &"(Hy + Hyp? + Hypp* + Hyy)
= at(Ey+ Eof® + Eq?)

= a5(Fyy+ Py + F?)

= &7(Hyy + Hoph? + Hyl* + Hyi%)
= %Gy + Goyh® + Garh* + G®)
= &"(Hyy + Hypp? + Hop* + H o)) J

%8Gy + Goph® + Gy + G o)

o

= x%(Bys+ Byo)®) 1
= 23 Crp+ Conf®)

= a(Eyp+ Egf® + Eggi)

= a¥(Fyp+ Fogp® + Foph®)

= &(Ga+ Gogh® + Gagh* + Gyif)
= ¥"(Hp+ Hyp* + Hgp* + Hypi)®)
= x4 (Ep+ Epp? + Esf?)

= x0(Fyg+ Fof® + Fagt)*)-

= 4G+ Gopf® + Gog* + G
= o (Hyp+ Hogl? + Hyp* + Hy)®)
= 58(Gyy+ Cog? + Goap + Gyaif)
= &7(Hyp+ Hp® + Hygf* + Hy®) J

N

23
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(V)] = 4: Py, = a%(Cpp+ Co?) 1
Py = aH(Epy+ Egf® + Eagf?)
Py o = x(Fia+ Fogf? + Fopht)
Py, = 5(Gra+ Gop® + Gy + G i)
V Py = &"(Hyp+ Hyg® + Hyh* + H, o)
135,4 = ®3(J1a + Jod® + Tyt + Tyl + Toh®) (105)
Py y = a%(Fyy+ Fof® + Foph®)
Py, = %G 12+ Goh®+ G32¢4 + Gonif®)
Py .y = o(Hyp+ Hygp?+ Hygt + Hy ")
Py y = o8(Jpo+ Jogh? + Toh* + Ty + Tse®)
Py = o(H g+ Hygp?+ Hygh + H,y)
Pry = 8(Jig+ Jogp?+ Tt + Jagh® + Tph®) )
(vi)j =5:Py5 = X Eyg+ Eogh® + Eah®) 7
Py 5 = 2(Fig+ Fof® + Foght) 7
Py 5 = x%(Gia+ Gop® + Gt + Gas®)
Py 5 = &"(Hyg+ Hogh? + Hoght + H )
Py s = x¥(Jyg+ Togh® + Jagh* + Tyl -+ Jogih®)
125, 5 = xg(jfm + 1:?23‘/‘2 + I_{asl/“l + 1_{43‘/’6 + K;53%) . (106)
Po 5 = xH(Grz+ Gogh® + Gagh* + G 5%)
Py 5 = o"(Hyy+ Hygl? + Hygh* + H )
Py, 5 = a(J1s+ Jogh? + Jogh + Jygh® + Tpz®)
Py 5 = oKy + Kogth® + Koghpt + Ky + K4®)
Py s = xé(jls + o+ Jaght + Ty + Tsat®)
P s = a(Kyg+ Ko+ Kol + R + Kogf®) )
(vii)j = 6 : Po,g = #%(Cuy + Con?) ]
P g = x¥(Ey + Eyip® +Egyt) -
Py o = &%(Fyy+ Fop® + Fypift)
Py g = 3G+ Gop® + Guh* + Gyy®)
Pye = &"(Hyy + Hy? + Hygt + H,ypif)
Pis-,e = xg({n+J311/’2+J3._19b4+J41‘/‘6+J51¢‘8) L (107)
Py e = &(Fyy + Fop® 4 Faye)
Py g = a(Gou+ G+ Gy
Py ¢ = &"(Hy + Hy? + Hyp* + Hyy)
Py o = x%(Jyyt Jon? + Jorh + Tyt + T ®)
Po g = «7(Hyy + Hyp? + Hyp* + H %)
Pr s = a8(Jy+ T+ Toppt+ Tt + T J

24



(viii) j = 7 : Py 7 = a*(Eyp+ Eggp® + Egotl) , Al
P, ; = &3(Fip+ Fogp® + Fagil)
Py g = 2(Grat Gogh® + Goah* + Guif)
Py = x"(Hyp+ Hog® + Hogh* + H, )
Py q = x¥Jip+ Jogth? + Jagh* + T + J50®)
ris, 7= xg(Ifm + 1522‘/12 + I_<32‘/f4 + 542‘14‘6 + Kgoh®) (108)
Py 7 = &G+ Gotp® + Gagp* + G o)
P, ; = &"(Hyy+ Hyg)? + Hygp + H ")
Py, = %g(Jig+ Jogh® + Tosh® + Jooth® + Js®)
Py, = a¥(Kp+ Koo + Kgop* + Kyo® + Ksl®)
Py, = 58(J1o + Joath® + Jogh + Ty + Jsih®)
P,7 = a®(Kyg+ Koo+ Rt + Ko + Ksof®) )
(ix)j = 8: Py g = a%(Frg+ Foh® + Fogh*) )
Py g = 55(G3+ Gagh® + Gogh* + Gyf®)
Py g = &7(Hyg+ Hyg® + Hagih* + H5/) (109)
Py g = &8(Jyg+ Togf® + Jogh® + Jugtf® + J5a®) '
Po,s = &"(Hya+ Hyg)? + Hygh* + Hyg)®)
Py g = a3(Jig+ Jogh® + o + Jogh® + Tg®) )
(x)j = 9: Py = x(Gryt+ Gogh® + Gop* + Goa®) )
Py = &"(Hyy+ Hyi? + Hyp* + Hyy)%)
Py g = x8(Jyg+ Jogh® + Jogh* + Juith® + Jsah®) . (110)
Py g = & (Kyq+ Koh® + Kogp* + Kyp® + K f®)
Po,y = %3(J1a+ Jogh® + Joght + Jugth® + Jsat®)
P,y = &Ky + Koh? + Kop* + Kyap® + K5 f®) J

It is to be noticed that we have given only enough results in the last two cases to determine the
potential to the third power of frequency. The potential may be determined to the fifth power of
frequency in all the other cases from our results. :

The simultaneous linear equations for the coefficients in the above polynomial expressions may
be expressed in matrix form.

The square matrix with element W, 5,2 in the (¢+1)th row and (p+ 1)th column will be
written [W,]. The order of this matrix will be (374 1) x (§u+1) or §(n+1) x §(n+ 1) according
as 7 is even or odd.

The equations may then be written*, with 7 denofing the unit matrix of appropriate order, as:

(I) Wo,ovo =1
Wy 4, =1

.. *To clarify the notation, the matrices [¥,] and [W¥,] are written out in full.
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[Wz] —Bn B12— = I:Wz,oo Wz,zojl I:Bn Blz} =1
W2.02 W2,22 le Bzz

L 021 022_
[ W4] _Ell ElZ E13_ = W4, 00 W4, 20 W4, '40 Ell 12 E13 =1
E21 E22 E23 W4, 02 W4, 22 W4, 42 E21 EZZ E23
L31 E32 E33_ W4, 04 W4, 24 W4 44 E31 E32 E33

[Ws] —Fu F12 F13_ =17

W] [Gy Gy Gy Gy =1

(Wil [Hy Hig Hyy Hy|=1
Hy Hypy Hyy Hy
Hy Hyy Hyy Hy
LH41 Hy Hyy Hy
[(Wel [Jn i Jis Ju 5] =1
Ju oo Jas Ja s
Js1 s {33 Joa  Jss
Ju Jio Jis Ju Jis
sy Js2 Jss Tsa o Jss
[Wo] [Kyy Kix Ky Ky K15W =1
Ky Kp Ky Koy Ky
Ky Ky Ky Ky Ky
Ky Ky Ky Ky Ky
| K5y Kse Kgz Ky Ko

Note: The last column in the J matrix and the first and last in the K matrix will not be required.
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(D) [We]
A

[W4]

(5]

)

7]

4]

[Wy]

— riyz. o
= Ao Wo,o T
7. 2
_Wo, 0|
_ riy7. o
= A, [W, "]
. 2
_W1,0 |
F1=TIW. 0 T .0
E12 = Wz,o Wz,z
o) 117 2 7 2
By 2500 W
) 7. 4 Ji7. 4
E32_ _Wz,o Wz,z
T 1 =TT 0 Ti7 o7
F 1wl = Wg,o Ws,z
- = o P
F 22 Wa,o Ws,z
7 7 4 7. 4
F 32_| _Wa,o Ws,z
2l 2l — . o0
12 G13 = W4,o
7 Y 77 2
22 Gza W4,u
7~ sl 7 4
32 G33 W4,o
al ) 77 6
G Gy Wao
7 T __[Ti7. 0
12 13| = Ws,o
7 T 7 2
Hy, 23 I’V&S,o
7 7 77 . 4
Hy, 33 Ws;o
g iy 77 6
Hyy Hyy Wi o
12 13 u| = Ws,
22 23 24 Ws,
32 33 34 Ws,
Jas 43 a1 Ws,
jsz 53 54| L 6,
78 T — 7. o
Kis Ky =W
78 78 7. 2
Koy Ky 7,0
78 78 7. 4
Ky Ky W7,0
7 78 7 6
43 24 7,0
7 74 7 8
Ky K54_ _Wv,o

By Ey By
Ey Ey Ey
Ey Egp Ey

Fy Fp Fyy

Foy Fyy Fy

Fy Fg fsa

W, GOW Gy Gi Gy
: We, | |G Ga Gy
¢ West||Gar Gi G
Ny _e, | LGu Gu Gius
8 WG,GB_
Wv,eo_ Hy, H;3 Hy
W7’62 H,, H,, Hy
W7,64 H,, H,, Hg
oot | [Hae His Hy
Wa,
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. FT P ¥ - . .
The expressions for W, ,,*, W, &, W, T, will now be given:

Wy, = E
L ' v (120
Wy, = = [po?K" + (1 —2p")E"]
| 1 o ng ,
Wy, = A= ) [(5p0> = 3pe) K" + (2—10p + 6p,")E']
0 ‘
1 . ,
Wa,o* = 21— p) [2p°K" — (1+p*)E]
Wy = po* W,
| 1 4 fa
Wy o* = 2—(1—-——p—2)2 [(5p0* —3pe®) K" + (6 —10p4®+ 2p") E']
0
1
Wy = 61— po)* [(27p0%—31py* +12p,5)K" + (6 — 550>+ 65py" — 24p, ") ']
0 ‘
1 , , |
Wso* = m [(9p® — po") K" — (3+7py® — 2pe") E']
0
1

W, 2 = 3 po*Ws, o
. .
Wy e = 21— pgP [(2pe®+9pe* — 3pe®) K" + (6—15py + 5po* — 4p")E']
0

1
Was® = g poys [6OP® =920 + 7290~ 059K + (8= 117pgt 202541~ 149pi" + 40p) ']
—Fo

W, = 4(1%%2)4 [(17pg2 — épo4 + oS )K’ — (A 18p,2— 8pg+ 29,0 E']

Wiot = 8—(1—_1%-274 [(8po® +8pe") K" — (14 14pg® + pg*) E']

W, = é PR A

W, 2 = 4(_1_37025& [— (2p%— 1V0;004 —10p,8 + 20K + (4—13pe2+ 2p4* — 130, + 4,5 E']
Wy ot = 8_(—1—}.—;102)4 [(pi*~2ps* + 17K’ = (2= 8pi?+ 18py* + 4pyf) B

0 — 4 4
W4,4 = Po W4,0

Wfl, L= 6p02W4’ 2t

1 .
Wait = g pays L= (20007290926 = S6EK’ + (40— 149p+ 2020," ~ 1175+ 80 '
—Po '
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1
Wi = g0 ey L A00pe? — 8330019948 =553+ 120, )
+ (40 —859p,%+1,910p,% — 2,115p05 + 1,136p,8 — 240py1°) E']
1
Ws,o® = = [(115p* = 2p5" + 19py° — 4po") K" — (20 + 151p3® — T4pg* + 39p,° — 8ps) E']
~Po :
Ws,o* = 81— pop [(55p7 + 74py* — po*) K" — (5 +108py* + 170 — 2py ) E']
1
Ws, = 1—0 W5 0
1
Wedt = gy [ (Ot 490, = 11205+ 3500t 8p, )
+ (12— 47p = 22p4 — 127 p S+ T2p, — 16,9 E']
1
Woit = g (O =200+ 1310~ 4y — (6= 3o+ 10858+ 53~ Spy)E
1
Wy = 5 po* W, o*
1
Wy, = H1=py [(3po* — 2pe® + 131> — 4pg™°) K" — (604" — 31pg* + 108 + 53po° — 8py'?) E']
0
Wit = i s L (2005191 + 15451~ 20350~ Sy
+ (40— 187py? + 342t — 323p,6 + 16p,8 — 1690 E']
Wa® = st oey (240002~ 7,989058 4 13,0080 10,8515+ 47150, 840p, 1)K’
1 (240—7,152p,% + 19,0744t — 28,284p,8 + 22,8028 — 9,640p,10 + 1,680p,12) E']
1
Wa® = T scsy [O00p™+ 17404+ 30008 =140+ 205 )K"
— Po
+ (=120 1,383 py%+ 591 pg — 561 p,® + 233 p® — 40p, 1) E']
1 .
Wont = st aay (S5 T9Tn 4450+ 39 + (=30 934352+ 4257 ~ 6]
— Po
1
Wau® = sgam—ocays L2700+ 740p4t+ 270K + (= 15— 62502 — 6250, ~15p,7) '
~Po
1
W, o* = 15 Po* W, o"
1
Was = Torrpas [~ 24000+ 31501 1,245 4350, + 210910 — 405, <
~ Po

+ (48— 216py% — 366p,% — 1,404p,8 + 1,026p,8 — 448,10+ 80,1%) E']
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1

31

30p9)E]

44,460p,12

oot = 67 [(12p6% + 30p,2 + 1,196,p,8 + 30p,8 + 12p,10) K
+ (=244 153p 2 —769py* — 769p,% + 153 p,8 — 24pa10)E']
1
We o = sas— A=y - [(Bpo2+45ppt + 79708 +435p,8) K’ + (— 6+42py% — 352p,2 — 934p,8 —
W. 0 = ip a7y 4
6,4 15 0 6,0
Ws,42 = POzWG, ot
1 i .
We ot = 6 [(—40py2 +219ps* — 4358 + 1,245 p,8 + 315410 — 24, 12) K
—Po
+ (80 — 4482+ 1,026 0% — 1,404p,8 — 366,0,8 — 216p,10 + 48p,12) E’]
1
W = et e [(20py2 — 114p4% 4 300p,8 4 174p,8 +900p,19) K’
+ (—40+233p,2 — 561 pgt+591p8 — 1,383 8 — 120p,1) E']
Ws, & = POGWG, o
Ws, & = 15P04Ws,26
W6,64 = 15p,? Ws a
: 1
We, o = m[(—840p02+4,715p04—- 10,851p,5+ 13,005 5,8 — 7,989p,10 + 3,240p,19) K’
— Fo
+ (1,680 — 9,640p,2 + 22,802,0,% — 28,284 0,5 + 19,074 p,8 — 7,152p,10 + 240p,12) E']
1
W, o = TER0 [(29,400p,2 — 82,071 ps% + 172,161 p,% — 191,049 p,8 + 124,659,10 —
’ —Fo
+6,720p) K" + (1,680 — 66,648 py* + 203,499 04 — 380,697 py8 + 409,449,948 — 259,803 p,10
+90,600p,12— 13,440p,14)E"]
Woo® = gy (79808 +4131pet+4839p— 2,271 505 + 8010 ~ 120p, ) K’
+ (— 840 —13,827p 2+ 3,561 pg% — 7,593 p,S + 4,731 p8 — 1,632,019 + 240p,12) E']
W' = 48(1— p2Y [(3,88500%+9,573py" + 1,827 po® + 87 g% — 12p¢'*) K
+ (—210—8,961p2 — 6,537 py* + 501 p,8 — 17748 + 24 p, 10} E']
W = gy (2415004 859500 44,3650, — 150) K"
oy ,
+ (—105—5,955p,2 — 8,865 pgt — 465 p5 + 30,8 )E']
1
W720~21P0 W, 2



W, 2 = (—120p,2+ 2,475 + 14,589 po — 4,569 % -+ 4,311 pg10 — 1,566 9412 + 240 4) K

S0 —po |
+ (240 — 1,200p,2 — 4,473 pgt — 17,4218 + 13,773 p, — 8,991 p,10 + 3,192,12 — 480,14 B
1
B~ pd"
4 (—1204+915p,2 — 6,339py — 11,193 pyb + 1,959 pg® — 678p41° + 96,2)E']

W, ot = [(60pq® +495p4" + 12,507 p,° +2,013p4® + 333410 — 48p,'2) K.

1

W, 6 = — .
v 20y
(=30 +255p,2 — 3,045, — 11,775 po® — 825 pgl + 60pg0) E']

1552 + 465952 + 8,595 9% + 6,315 pf — 30p,10) K

1
W7, 40 = 35 Po4r’V7, o4

3
W7, 2 S P02W7 24
W, b= i 11 (- 120p,2+ 765 pyt — 1,575 pgf + 10,551 g8 + 6,219,410 — 576,512 + 96 p9) K

£ (240 —1,560p,% + 4,275 p,3 — 8,097 p,® — 8,079p,8 — 3,123 p,10 + 1,176 p 12 — 1924’
0 0 )

W, s = 240(1 5 [(60pq? 405y + 1455001 +3,705p," + 10,665,"0— 120p*)K’

4 (— 120+ 825 pg2 — 2,415 pgt + 2,775 pg8 — 14,205 pg8 — 2,460p,10 + 2400, 12) E']

1
W7, 60 = 7 P06W7, 06

W7, ¢ = 3Po"lI/Vz 2°
Wv, 64 = 5P02W7, b

1
+240p4) K" + (1,680 — 11,280p,2 + 32,175 pg* = 50,325 pg +45,525 pg8 — 32,535 10
—120p,12 — 480p4'4)E’]

m [(295,680p,% — 904,500p0% + 2,367,540p,% — 3,265,320p,8 + 2,844,360p010
—1,522,980p,12 4 460,740p,'¢ — 60,480p,16) K’ + (13,440 — 687,480p,% + 2,324,115 5,4

© —5,298,420p,% +7,122,930p,° — 6,029,460,1° + 3,155,475 p,12 — 936,600, |

+120,960p,'¢)E']
1
480(1 — py)°
+840p K" + (— 6,720 — 150,450, — 2,880p* — 107,580 + 85,560p,8 — 44,3700,
+13,080p,12— 1,680p,14)E"] ’

W, & = [(— 8402+ 5,535 py% — 15,435 pg6 + 23,655 pg — 16,785p,10 + 18,990, 12

0 —
W o =

Wy ot = [(78,960p,2 + 75,645 p,3 + 83,700pg8 — 39,0908 -+ 21,420p,10 — 6,435 5,12
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1
Wy ot = 192(1 — pe2)
+ (= 1,680 — 94,545 p,2 — 114,900p5% — 1,35008 — 3,420p,8 + 9759410 — 120p,12) E']

[(38,640p52 + 125,340pq% + 47,7605 + 3,720p" — 480p,™ + 60p2) K

. 1 . ’
Wg, o = W [(24,045;)02 +109,260p,% + 78,0300,° + 3,660p,% + 45p,9K

+{ —.840 —62,490p,2 — 132,840p,* — 19,740p% + 9600, — 90,9 E"]

. .
Ws, &= ms [(16,800p4%+ 90,720p04 +90,720p,% + 16,800p,2) K"
y (1]

+(—525— 44.940p,% — 124,110p,* — 44,9408 — 525p%}E']

: .
W, = 78 P02W8, o
Wg, g2 = Wll—pT)S [(—720p,% + 22,710p%+ 182,970p,5 — 37,6200, + 78,180p,10 —41,490p,>

0
+12,690p,14— 1,680p,19) K" + (1,440 —7,800p,%— 53,205, — 237,060,045 + 179,970p,8
—161,940p,° + 85,995 p,1* — 25,8000, + 3,3600,19)E"]
1

W& . [(360;)02 +6,285p, + 146,220p0,% + 54,5 10py® +9,300p,1° — 1,875p,'2

T 192(1— o2
+240p, )K" + (— 720 + 6,420p,2 — 59,310p,% — 165,840, + 14,220p,8 — 13,140p,1°
+3,810p,1% — 480p,14)E']

1

6 — _

Weo' = 480(1 — py2)® K

+ (—180+1,815p,% — 29,640p,% — 159,030,048 — 29,640p8 + 1,815 p,10 — 180p,12) E’]

90p¢%+5,010p,* + 102,420p,5 +- 102,420p,° + 5,010 + 90p, ') K’

1
T 13,440(1— pB)® |
+ (=90 + 960052 — 19,7400, — 132,840p,6 — 62,490 p,8 — 840p,10)E']

W, o8 [(45pg2 +3,660p,% -+ 78,030p,° + 109,260p,8 + 24,045, 10) K’

' 1
Ws, L= 70 P04Ws, 04

2
Ws, L= g POzWS, 2t

1
Ws it = gpi— oo [ 4$0p02 +3,480p5" — 6,120p, + 110,640p,8 + 10,6400, 6,120p3'*
+3,480p 14 — 480p, 1)K’ + (960 — 7,080 p,% -+ 22,515 p* — 58,020p4¢ — 131,790,8
— 58,020, + 22,515,122 — 7,080,414 + 960,1%) E']
1 ,
Wy (240p,2 — 1,875 p5* +9,300p, -+ 54,510p,8 + 146,220,519 + 6,285 p, 12

= 480(1—pg2)® [
4 360p )K" + (— 480+ 3,810p, — 13,140p,% + 14,220p,% — 165,840 p,8 — 59,310,510
+6,420p,12 — 720p,4)E']
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_ 1
= BTy
+ (= 120+ 975p42 — 3,420p,4 — 1,350p,6 — 114,900p,8 — 94,545,120 — 1,680p,12)E']

W, 2 6002 — 480051+ 3,7200,8 + 47,760p,8 + 125,340p,10 + 38,640p,12) K’

1
Ws, 0= == POGWB, 06

28 ‘
We, 62 = P04 Ws, 26
5
Ws, 34 = 2 Po2 Ws, 46
1
W, & = 0= a7y [(— 1,680p,2 + 12,690p4% — 41,4908 + 78,180p,8 — 37,620p,10 + 182,970,
0
+22,710p,14 — 720p19) K" + (3,360 — 25,800p,% + 85,995 p4* — 161,940p,° + 179,970p,2
0 Po
—237,0600,1 — 53,2052 — 7,800p,'* + 1,440p,1%) E"]
Wy = ms [(840p4% — 6,435p4* + 21,420p0% — 39,090p,2 + 83,700p,10 + 75,645 p,12

+78,960p4) K’ + (— 1,680 + 13,080p,2 — 44,370p44 + 85,560p,f — 107,580p,° — 2,880p,10
—150,450p,'2 — 6,720p4')E']
Ws, g = po Ws, o
I’Vs, g8 = 28p,° Ws, o
Ws, st = 70p,* Ws, 8
We, 86 = 28/’02 Ws, 68
_ 1
T 13,440(1 — p2p
+2,367,540p,12 — 904,500,514 + 295,680p,1) K’ + (120,960 — 936,600p,% -+ 3,155,475 p,*
— 6,029,460, +7,122,930p,8 — 5,298,420p,1° + 2,324,115 p,12 — 687,480,054 + 13,440p,16) E']
_ 1
~ 120,960(1 — pg?)°
+61,165,770p,4'° — 43,700,760p,12 + 19,844,415 p,14 — 5,213,040p,% + 604,800p,) K"
+ (120,960 —7,777,320p,% -+ 28,368,075 p4* — 77,195,610p,° + 124,355,130p,8
— 131,649,960p,1° + 91,905,795 p,*2 — 40,935,390, + 10,577,280, — 1,209,600,18) E']

1 .
Wg’ o2 = _366(T_—2)9 [(861,840p,% + 1,306,695, + 1,555,200p,% — 604,710p,8 + 492,540p,1°
’ —Fo
- 222:,345/)012 +58,140p41 — 6,720p,') K" + (— 60,480 — 1,774,230p,2 — 714,885p,*

—1,703,160p,8 4 1,493,610p,8 — 1,035,570p,1° + 458,595 512 — 117,960 p514 + 13,440p,18) E']

[(— 60,480p,2 +460,740p,2 — 1,522,980,% + 2,844, 360p,® — 3,265,320p 10

[(3,265,920p.2 — 10,671,9000,% + 34,219,215, — 56,073,780,

W, ot (423,360p4% + 1,766,715 044 + 1,102,860,% + 157,410p,8 — 12,540, 10

= S60(T—petp |
+3,195p412 — 3600, ) K’ + (— 15,120 —1,088,715p,2 — 1,997,220p,* — 297,810p,°
— 61,8608 + 25,845 9510 — 6,480,412 + 720p,14) ]
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T 1,440(1— pg?)®

~ 3,360(1— pg2)? [

T LA40(1— pg?)®

L [(263,655p52+ 1,502,160 + 1,474,650,° + 198,540,% + 1,815p,10

— 180p,12)K" + (— 7,560 —716,475p,2 — 2,086,140p,*—639,810p° + 12,660p,8 — 3,675 5
+360p,12)E"]

1
13,#40(1 — pg2)°
+ (—4,725 — 514,290p,% — 1,883,910p,% — 1,013,040p,° — 25,725 943 + 1,050p,1%) ']
1

36 Po’ W9, o

[(184,275p,% + 1,235,220p, + 1,599,570p,8 + 422,100p% — 525 p,10) K

! (—5,040p,2 +236,250pgt + 2,461,665 5, — 69,4808 + 1,433,790p,1°

—950,250pg12+ 435,465 1 — 115,200p,15 + 13,440p1%)K" + (10,080 — 57,960,

—654,765p,% — 3,477,570p,5 + 2,263,050, — 2,831,160p,10 + 1,999,275 ;12 — 898,470,514

+233,760p,1 —26,880p,%)E']

1

960(1 — py?)°

+12,600p,1 — 1,440p,18)K” + (— 5,040+ 51,660p,% — 620,175 pgt — 2,539,380,

—172,890p,8 — 232,680p,10 + 100,545 g% — 25,560p414 + 2,880p419) E']

1

[(2,520p42 + 78,435 pg3 + 1,879,260 5 + 1,236,6905,8 + 281,340,510 — 48,765 p,12

[(630p42 +57,645p4% + 1,331,880 + 1,786,950p,5 + 260,370,510 + 3,525 p, 12

—360p,"YK" + (— 1,260 + 14,805 p,2 — 320, 160p04 —2,288,370p,% — 865,080p,8 + 25,845 p,1°
—7,140p4'2 + 720p,4) E"]

. :
13,440(1 — py*)®
+ (—630+7,875p,2 — 215,040p,* — 1,883,910p,% — 1,312,290p,8 — 38,325p,1° 4 1,680p,1%) E"]
1_;6 po*

[(315p.2+41,580p,% + 1,016,610p,° + 1,818,1800,° + 564,795,510 — 8405,12) K’

4
Wy o

; Po’ Wg, ot

1
960(1 — py?)?
+59,220p,12 + 88,635 p,1% — 24,120p,16 + 2,880p,8) K + (4,800 — 39,4802+ 142,515 p,?
—497,010p,% — 2,055,990p,8 — 1,244,520,1° + 388,875 412 — 183,030, + 48,960 p,1¢
—5,760p,9)E"]

1
1,440(1 — py2)°
+13,260p,1 — 1,440p,18) K" + (— 2,400 + 21,630p,% — 85,905 p* + 68,280 p,5 — 2,153,550,
—1,367,550p,10 + 102,855 p,12 — 26,880p,14 + 2,8805,1%) E']
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Wg, L= 1~3~,4——40(1T02)9 [(300p4%—2,745p4% + 33,660p,° + 641,850p,% + 1,956,240p,1% + 813,015p,12
— 1,680p014)K' + (— 6004 5,565p,%2 —22,500p,* — 39,090p,° — 1,546,860p,% — 1,773,315p,'0
—67,200p42 + 3,360p014)E']

1
W9, 60 = 84 P06W9, o
3
W9, o = 7 ot Ws, 2
3
Wa, 64 = 2 Po2 W9, 46
1
6 — - (- 2 4__ 6 8 10

Moo = 110 T o [(— 5040007+ 42,8705, — 160,515 +366,120p,7+159,990p,
+2,357,010p,'2 -}i698,805p014 —21,480p,1¢ + 2,880/3018)[{" + (10,080 — 87,000p,2
+331,275p,1— 728,010p,% + 929,850p,% — 2,324,280p,10 — 1,455,165p,12 — 155,310p,¢
+43,680p41% — 5,760p,8)E']

1

W, o = TS0 5y L(2-52000° — 21,885 pgt+ 84,060p,° — 173,070p,° + 745,980p,/0+ 1,466,595t
+ 1,343,160,5014 — 6,720,0016)]{' + (- 5,040 4 44,400p,2 — 173,355 p,% + 393,660p,°
—630,930p,% — 551,460p,1° — 2,338, 155p,12 — 193,200p,1 + 13,440p016)E']

1

W9, g = 9 F'o8 Wﬁ, o

Ws, g = 4py° WQ, P

W9, 84 = 14P04 Ws, A8
28

W9, e = 3 Po” Ws, 68

1
_ T 2 4_ 6 8 __ 10

T/VQ,8 13,440(1 e [(—60,480p4%+ 520,380p, 1,976,505p, +4,339,980p0 6,040,710p,
+5,887,680p,1% — 1,773,225 p,14 + 2,530,080p,¢ + 13,440p,) K’ + (120,960 — 1,055,880p,2
+4,077,435p,1—9,128,490p,5 + 13,026,330p,% — 12,279,720p,0 + 6,652,275 p,12
—4,759,470p41* - 67,200p,16 — 26,880p,18)E"]

_ 1
Wy l= — —— 2K’ — p2E’
0,0 (1_P02) (p[) Po )
_ 1 :
2 -__ 2 ’ — ’

WO,() 2(1—P02) (PO K E)

i/ 1 ’ 2
1, o = 6(1 —p 2)2 [(3Po P04-)K - (4P02"2904)E]
Wx, 02 - = Wz, 02

36



T AI—pP [(12p62 — 7pg* + 3p0°)K" — (19p> — 17py" + 6p¢°)E']
0

1 ’ ’
T T K pRR [(7pe*+ pe) K’ — (2+7pg* — po*) E']
0
1

= ATy [P IR (1+7p)E"]

: 1 ’ 3
- 24(1—py?y? [Bpo* +5p )K" — (7po* + po) E']
0

S | |
= = Ty (oot TpOK + (o' =Trst=20)E ]
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1 ' ) ’
T =P [(3po®— Tpo*+ 12p8) K’ — (6 —17p*+19p,)E']
0
_ 1
12001 — )"
_ 1
12(1— )"

[(60p52 — 44 g+ 4oy — 12p,5)K” — (107pd— 126p51+ 91y — 24p ) E')
(33052 + Lpgi+ pO)K” — (6+46p,° — 6pi?+ 20 E']

= 4
= — W,

1 ’ A

= - m [(15p0* + 34p0° — po®) K — (38pg* +12p4° — 2p*) E']
0

1

= — Ty [Oeut + #4p = 200K + (o =349t =21+ 49
0

- 4
= —W,,

~ AT [(120p,% — 93py+ 174p, — 93 4% + 20p,1) K

+ (=234, + 315pgt — 36000 + 191 pg% — 40,10V E']
1

T 161 —pg)’
1

~ 16(1— )
!

74001 — pod)?
R

240(1— pg?)°
1

~ 61— poiye
1

16(1— podP

[(64,002 +55p4+10p, — pet) K’ + (—8— 109p2 — 442 — Ipg6 + 20, E']
[(47p42 + 74p04 +7p K + (—4—95p,2— 30pgt+ po¢) E']

[(39p% + T4pgt+ 155K’ + (—3 —82p,2 — 43p,H)E]

[(30p5% +93pg® + 46" + po ) K’ + (— 81pyt—56pyt+ 11p," — 2p410) E']
13p,%+ 112pg8 + p? ; 200K’ + (4pg?— 67pg" — 820,% + 21 pg — 4p ") E']

[(2,302 + po 4+ 112008+ 13p8) K’ + (—4+21p2 — 82p4* — 67py + 4p08)E’]
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Wy = — 5o R [(p02+4p?4+93p06+ 30p3)K" + (— 2+ 11p,2—56pgt— 81p,5)E']
Wy o= — ms (155 + 74poS + 39941 0) K" + (— 43 pg — 82% — 3pg 1) E']
W, 2= — 16(1__1702)5 (796 + T4pe® + 47pgl ) K + (pO4Q30p06—95pos—4p0m)E']
Wit = — o ? 1p 555 [(— pu 100"+ 5507+ 6py ) K -+ (202~ Opy® —4po° — 109p48 — 8y ) ]
W, = — m [(20p5> — 93p* + 174p,5 — 93, + 120,10 K"
+ (— 40+ 191 pg2 — 3600, + 315p,8 — 234p,5)E]
A J R S [(840pg2 — 5914t + 2,043 0, = 1,569 5% + 677py10 — 120p,12)K”

1,680(1 — p2)°
+ (= 1,758p¢+2,460p, — 4,134p,5 + 3,296p,8 — 1,384 p,10 + 240p,12)E']

_ 1 .
Wsot = — g [(H40p" + 64200+ 2160, — 220 + 4p,10)K
80(1 - py?) ,
+ (=40 —8590,2— 309p,% — 109p,8 + 45 p,8 — 8,10 E']
_ 1
oot = = g o (2P0 7590 + 195057+ p K’ + (=20~ T728ps? 534yt + 4py’ -
i —Fo

7. 6 — i
W5t = — W

1

s’ = = gg0ri = [E10P0*+ 870000+ 17405+ 2dpgld o )K"

(=597 pg = 759p5%+ 117p," — 49p,10 + 8p12) '

— 1
W = = g1 pps [O5P0*+ 99300+ 153038 +47p10 = 85,1
o

+ (20py? — 46652 — 984 py + 2308 — 96,9410 + 16p,12) E']

- 1

Wit = — A= pg)? [(6p¢% +40p¢* 493005 + 300p,2 + 40,1 K’
+ (=124 79ps% — 491 p* — 879p,6 + 31py — 8pg')E"]

Ws, 2= — Ws, 2’

o 1

"ol =~ g G801 = pye [(105p0%+ 6830y + 495910 — 30 %) K"
+ (—316p,° — 898p,8 — 72p,10 + 60,12 E']

o 1

Ws.s® = — g o (0" + 86490+ 5700010 — pii2) K

+ (Spo* —213p0% — 989pe® — 91410 4 8,12 E']
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T B0(T— ey

" 480(1— po?)’

T 13,440(1 — p?)’

! [(—3P04+55p03+531p05+705p01°—8p012)K'

T (6pg—32pgt— Tpt — 1,044 pif — 15201 + 16pg19) E']

- — 6
W, 4

1
- 13,440(1 - pe?)’

+840p )K" + (— 14,904p,2 + 19,917 py* — 49,191 98 + 51,847py — 32,7095 + 11,3602

—1,680p7)E7]

1
[(3,480p,2 + 7,761 pgt +4,200p,5 — 201 p® + 13110 — 20p412) K

(= 240—7,512p,2— 6,309p¢4 — 1,833 50+ 761p,% — 267py10 + 40p%) E']

1
T 192(1—pd)”
+ (—120—6,249p,> — 8,283p% — 681 py® — 33p® + 65 E']

[(2,580p52 + 8,487 pgt + 4,083 p,8 + 213 pgt — 3pg ) K’

1
~480(1—pe?)"
+ (—90— 5,345, — 8,865 951 — 1,075, + 15p48) E']

[(2,145p,2 + 8,125 pg* + 4,835 p% + 255p,8) K

1
1344001 - pg?y
+ (—75—4,735p — 8,865 p* — 1,685p,°)E']

[(1,875pg2 + 7,655 pgt + 5,305 9,5 + 525pf) K

1
T 13,440(1— pg?)’
+ (= 4,986, — 10,257 pg8 + 471p — 827pg0 +279pg"? — 40p™) E']

[(1,680p0% +9,213p,° + 3,957 % + 627y — 137p¢'* + 20p,19 K’

_ Am(—l—zy (780758 9,030pyd+ 3,83 1pg® + 1,0 pgl0 — 271,12+ 40 DK
+ (120p42—3,723py* — 12,231 py° + 1,623pf — 1,621 p410 + 552412 — 80p,14) E']

_ 1
192(1—p2y
+ (=484 384pg2 —3,573pgt — 11,193 9,8 — 807 g8 — 147010+ 24p412) E']

[(24p42+ 441 pg8 +9,009p5 + 5,511 98 + 387,10 — 12p¢2)K”

! [(12pg2 + 423 pgt +7,843pg6 + 6,677 pg® +405pg ") K

+ (=244 207pg— 2,651 pgt — 11,193 945 — 1,729 + 30p ') E']

1
[(9po2+ 381 pgt + 7,091 08 +7,039p,8 + 840p,1) K

+ (— 18415952 — 2,257pgt — 10,611p,8 — 2,633p,9) E']
39

[(6,720py% — 3,468 pd-+ 25,203 p,8 — 24,057 p® + 15,697 p1° — 5,575 pq ™2



" A

! 840p% +7,039p,8 + 7,001 910 + 381 py12 4 9p 14 K

+ (—2,633py8 — 10,611 p, — 2,257 4 + 159,12 — 18, 14) E']
1
= BT gy [(405PaT+ 6,677p0 47,8439, 10 +4230,%+ 125 K
+ (30p6* = 1,729p,5 — 11,193 p8 — 2,651 410+ 207py® — 24, 14)E']
1
192(1 — pg?)7
+ (245~ 147pyt — 807pyf — 11,193p,8 = 3,573p,10 + 384,12 — 48p,4) E']

[(— 12042 + 387"+ 5,511 p + 9,009p10 4 441 py 12 4 24,19 K"

1
— W [(40P02 — 271P04 -+ 1,04‘1P(}6+ 3,831p08+ 9’939p010+780P012)K'
~Po

+ (—80+552p)2— 1,621 g + 1,623p,% — 12,231 p,5 — 3,723 9,19 + 120p,12) E']

1
- 2
[3,430(1 = p,7)7 (200
+ (— 40+ 27902 — 827py + 471 p,% — 10,257 — 4,986, 19 E']

— 137pg* +627pe® 43,957 pg + 9,213 p,1 + 1,680p,12) K’

1 .
~ TR0 5y (52566 +5,3035p00+7,635p12-+ 1,875 )K"

+ (—1,685p,% — 8,865 p,10 — 4,735,0(;12 —75p,'ME"]
1

4801 —pg?y”

+ (15p°— 1,075 p,° — 8,865,510 — 5,345 p12 — 900 14) ']

[(255p,° +4,835p10 + 8,125 9,12 + 2,145 p, 1) K

1
B 192(1 — pg2) [(— 3po® + 213 p4® + 4,083 410 +- 8,487,412 + 2,580p,14) K’
~—FPo

+ (6p* — 33" — 681 p,8 — 8,283 9,19 — 6,249p12 — 120p,14)E']

1
s W [( — 20[)04 + 13 1p06 —_ 201p08+ 4,209/)010 + 7,761p012 + 3,4‘80[)014)]{’
. —Fo ’

+ (40pg® — 267 pg* + 76105 — 1,833 p8 — 6,309,010 — 7,512,p,12 — 240pME"]

1 .
- Ty [(840py* 5,575 pg? + 15,697 945 — 24,057 + 25,203 pg10 — 3,468, 12
’ — Po .

+6,72004M) K" + (= 1,680+ 11,3602 — 32,709p, + 51,847, — 49,191 p,8 4 19,917 p, 10

— 14,904p,12)E']

. ‘
- m [(60,480p0% — 12,732py* + 333,684p,5 — 359,640p,8 + 318,696p,'°

—170,028p42 + 51,3000 — 6,720p,8) K" + ( — 140,856,%+ 162,939 pg% — 624,852p,°

+ 801,762,055 —~ 675,444 py10 + 352,251 py12 — 104,280,014 + 13,440,197
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7. 2
W7,4__

4
W, &=

= T 960(1— ped)

1
 3,360(1— py?)®
+120p, 9K + (— 1,680 — 72,528p,% — 107,208p,% — 40,656p,% + 11,616p,8 —6,192,1°
+1,848p,12 — 240p,14)E']

[(31,080p52+ 98,7395 + 79,452p40 + 3,570p% + 2,988 950 — 909 p,12

. [(23,100p,2 + 102,5880,4 + 78,744 py8 + 10,680p,¢ — 84010 + 12p412) K

+ (— 840 —59,541p,2 — 124,596 p% — 29,502p5 — 708py® + 171py™0 — 24p12)E’]
1
T 44001 = p P [(19,215 42+ 96,900p,% + 86,490p,° + 12,4203 + 15p,1°) K
+ (—630—50,790p,% — 127,020t — 36,540p,° — 30p,® — 30p,1°) E’]

8
~ Wi

1
7 120,960(1 — pg?)®
—120p,1 )K" + (—46,554p,% — 141,984 p,% — 18,348p,8 — 13,032p,10 + 6,534p,1% — 1,896, 14
+240p,1)E"] :

1
33601 — pg2)®
—240p,1 )K" + (840p,2— 33,567 p — 159,372p,8 — 7,194p,8 — 25,356,0,10 + 12,897 p 12
— 3,768,514+ 480p,16)E']

[(15,120pg% + 106,437 0,8 + 78,036,54° + 17,790p41° — 3,156 12 + 933 p 14
[(7,140pg4 + 110,286,,° + 77,328p% + 24,900pg10 — 6,228,512+ 1,854 py 14

— 960(1—2)% [(120p4% + 4,545 04 + 98,172p4° + 96,486 + 16,020,040 — 351,12 4 48p,1) K’
—Po

+ (—240+2,280p,% — 30,294 pgt — 146,424 p, — 38,388p,5 — 2,592,410 + 714 py 12 — 96p, ) E']
1

~ T = 00"+ 4,110p,% + 86,160p,% + 106,980p,8 + 17,7004 + 30p412) K’

+ (—120+1,245p,2— 23,040p,% — 141,570p,8 — 51,5400, + 45 p410 — 60p,12) E']

—_ WS, 28
~ 20,9600 = gy (725600 + 79,836p0" + 109,728,510+ 17,640, + 31235 = 36p, ) K
+ (= 24,537p,5 — 134,292p,8 — 57,654 pg10 + 2,004p,% — 633 pyl + 72p,1) E']
1

3601 oo (07500 + T 1485+ 117,474py0 19,3800+ 411,74~ 48,1) K’
’ —Po :

+ (210p,% — 15,786, — 136,716 — 64,692p,10 + 2,682,512 — 834 pgt + 96p,16) E']
1
~ 960(1— pgd)®
—960,18)K" + (120pg2 — 825p, — 8,532p,8 — 131,862p,8 — 77,844,510 + 5,319, — 1,608 p, 14
+192p,16)E"] :

[(— 60+ 3,240p,5 + 62,136 p,8 + 127,968,10 + 21,060 py12 + 792y
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-X
>

[=2]

3
]

S
"

,0

0 —
W, =

5

2,0

!

4 _
2,0 —

T T T440(1— pgd) [

~ 120,960(1 — p?)
T T 3360(1—p)®
= T G60( 2 |

T T L440(1— p )P

= 6T —pedt |

! (120p,2 — 945 g% + 5,580,% + 50,0108 + 132,300,510 + 27,855 12

+120p, )K" + (—240+1,920p,% — 6,660p,% + 3,840p,¢ — 131,880,% — 82,8005,
+1,020p,12 — 240p,4)E'] |

8
- W8,4

!  [(4,725p,% +59,820p,10 + 111,870p,12 + 38,700p, — 75p,1) K’

+ (—15,690p,% — 109,5600,1° — 86,9400, — 3,000,054 + 150p46) E']

! [(2,310p, +53,640p(1° + 116,100p4'% 4- 43,080 p,1¢ — 900, 6) K’

+ (10548 — 9,840p,8 — 106,650,10 — 95,340,012 — 3,495 p,14 + 180,16) E']

! (—15pg®+ 1,860p,8 + 45,510p,10 + 118,380,512 + 49,425 5,14 — 120p,19) K’

+ (30pgt— 180, — 6,540p,8 — 97,920,051 — 106,290,512 — 4,380 pg 1% + 240p,19) E]

L [(— 60pg2 -+ 450pq% + Opg® + 43,260p510 + 111420012 + 60,210p,14

—240p )K" + (120p,2 — 915941+ 3,060p,° — 11,7308 — 80,940p,10 — 118,035 p12
— 7,080,514 + 480p,1%)E']

8
— Wy e

pt—p)K + 2p2E]

1
(12pg® + 32p4* + 4p") K + (—31p* — 18pp* + po*) E']

16(1 — pe?)* [(19p0® +26p¢" + 3p° )K" + (—2—36p,* — 10p,*)E']
0
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3
"

=
-
L=
I

0 —
W, =

0 —
W, =

7. 6 —
Wy =

7 8 —
Wy =

— 10

1
~ 16—

= 16(1— ped®
=140

= 80(1—po)

R

- T L,

= 1601 — o |

~ 192(1— 5%

1
W,,o*

1
10 Po4 W4, 04L

. [(3pgt+26p,5 + 19p 9K + (— 10pg— 36058 — 29 E']

1 r
[(4pgt+ 3208+ 129K + (pi2 — 18pt —31pe8)E']

1

- 4
= =W,

10
1
2, o2

1 [4
 [(60p0 +241py1 482005 + p®)K" + (— 167pg — 220053+ 5p — 2p) E']

L [BLpg+ Thpyt + 230K + (— 2= 69— S6pst— pi)E]

= —3W, "

1
70 po* W, ot

1

= SOy (1300t 18400+ 187045~ 200K + (=53t~ 298p = 3Tp + 4oy )]
0

1
W, i
Po

= — 3W,

1
R 2
280 10

1

2
|

(120p,2 + 687 pyt + 441 pg8 + 33,3 — pol ) K
T (—354p,2— 834p,1— 84pyS — 10p,+ 2p,10) '

! . [(552p9%+2,034py* +1,188py8 + 66pF) K’

+ (—24—1,365p,2— 2,187 pgt — 267po¢ + 3p8) E']
1
160(1 — py*)°

3
75 Wa o’

[(231p2 + 70504 + 329908 + 15p8) K’ + (— 12 —546p4% — 664py* — 58p,5) E’]
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W42 =

3

. 6 —
Wy b=

= g
W4,4 =
. 0
Wy =

. 2
T/V5,0 =

=

5,0

!

5,0

= 160(1 - pg)®
= Ty |
~ 160(T— pg)®

~ 56
T 4,480(1— pg?)®

~ 160(T—p)°

~ 192(T— )

~ 960(1— pg)"

1
EASOT =5
+ (=30pq —934p* — 352048+ 42" — 6]

1

[(435p0° +797py® + 45" + 3p4?) K

[(3OP04 + 4'98[)06 + 708P08 -+ 42P010 + 2p012)K,

(= 111t~ 909" — 2855, +29p, 10— 4p ) ']

1 :
(12902 + 1,791 p,8 + 1,791 po% + 129p,19) K’

+ (12py% — 546py* — 2,772p,% — 546p,% + 12p,10) E']

1
[(2p4% +42p4* + 708p,% + 498 py® + 300,10 K"

+ (—4+29p,2 — 285t — 909p,% — 111 p8)E']

3 W,

1

1
[(15p08 + 329p4® + 705410 + 231 p 2 K *

+ (— 58,5 — 664p,8 — 546,10 — 12p,12)E’]

1
[(66p5° + 1,188p,% + 2,034 p,™ + 552p412) K

+ (3P04 - 267/306 - 2>187P08 - 1’365P010 - 24P012)E’]
1

160(1 = pyBys

(29— 10p51 — 84p, — 834pg® — 354p,10)E']

[(— pot+ 33p,% 4 441p;8 + 687p,19+ 120p,12) K

56 W“

1

504 Po2 W7, o2

1,120(1 = pg?y
+ (—2,598p,2— 9,609p,4 — 3,033 p,5 — 163p,5 + 51410 — 8, 12)E"]

[(3,840p,2 + 20,253 pgt + 19,017p,8 + 2,967 po8 + 3pg ) K’

+ (=120 —10,251p2 — 27,177 pg* — 8,499 py® — 27 pg — 6p0)E’]
1

= 480(1— pg?y

+ (— 60 —4,125p% — 8,865 pyt — 2,295 p,° — 15 p,8)E']

44

[(1,605p2 + 7,185 p42 + 5,775 pof + 795p,8) K

[(270p,8 -+ 7409510 + 270pg2)K” + ( — 15 pe® — 625 py — 625 p10 —

[(840,002 +6,54900% + 6,765 p(8 + 1,227 9,8 — 25py1% + 4p 1)K’

1504%)E']



75,08 = - 3W6,08

. 1
W5, 20 = m Po4 W7, 04
_ 1 ,
W, 2 = TR o [(210pgt + 4,551 94 + 8,871 p8 + 1,677 941 + 59p12 — 8p ) K
+ (— 807py  —9,123p,% — 5,661 p® + 335 pg10 — 120412+ 16p,14)E]
_ 1 : ,
Ws,o* = 56001 = po7) [(915p4% + 16,347 p,S + 24,0939, + 4,713,410 + 12p412) K
+ (60p52 — 3,879p4% — 28,923, — 13,3418 + 27p,10 — 24,12 E']
7, 5 L (6002 + 33958+ 6,339p, + 7,401 pg + 1,275pg0) K"

~ B0(T=pe?)
+ (= 12+ 111p,2 — 1,863 p42 — 10,0290, — 3,537p,8 — 300, 19) E']
Ws, 28 = - 3We, 28

W, 2= 112T11——poz)7 [(105 g8 +2,993 g8+ 8,407p,10+ 3,86 7p,12 — 125,19 K
+ (—421p8— 6,537p% — 8,039p,10 — 387pg12 + 24 p M) E']

Wi = 565 i ! 60—y [(465m1° + 1082157+ 24,939,104+ 9,879,1% — 24p,14) K"
+ (15pgh—1,917pg8 — 21,9398 — 21,423 p,10 — 864 p,12 + 48p,14)E]

A _éi_wﬁe

17_75’48 = = 3W6,4

Some of the W, .2, W, .7, W,,L % given here are also given in Refs. 1 and 2. It is to be noted
however that our expressions differ by constant factors from those in Refs. 1 and 2. These factors
have been introduced here to provide some simplification of the matrix equations for 4,, 4,, etc.,
at the beginning of this Appendix. The method of evaluation of the W, %, W, %, W,

n, mP is .
explained in Appendix IV.

It is possible to solve these matrix equations analytically so as to obtain the ¢; of Equation (100)
‘as analytical functions of &, y, M and p,. This process is very tedious, as it involves the inversion
and multiplication of matrices the elements of which are functions of p,. The matrices obtained
from these matrix operations have elements which are more complicated functions of p, than are
those of the original matrices. The final results are rather complicated functions and in order
that these be of practical value numerical values for them, at least'in part, must be given.

If the end results are to be numerical values it is just as well to solve these matrix equations for
a set of values of p,. All the matrices on which operations have to be performed are then numerical
matrices and advantage may be taken of the matrix routines worked out for the DEUCE digital
computer for performing these operations. The solution of these equations in the present work has

been obtained by this means.
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APPENDIX IV
The Evaluation of Some Integrals

The integral expressions for the W, .2, W, ,.? and W »P occurring in Appendix IIT are:

' -18
(n+2) 2+m—p  p+A m,\/(}lz__ 0.2) cosh NB
? = - _— T
Wom mp ] f L A—papE Pl a@pf e

S %41
X (ﬁo—cosh T) cosh = dr (111
_ I82+m—p +A O.m,\/(Az_ 0. cosh ~ = n+1
P = Lot | 1 g 4o im s | (S Nyoont =)
x [28 — (n+4)N, cosh 7] sinh?r dr , (112)
— B2+m—p +A N n+l
P = Wf /(= o) (1=t do lim o f °N2(S N, coshT) x
T [ .
x [4S — (n+ 6)N, cosh ] sinhér dr | (113)

The procedure of Appendix II leads directly to these integrals. The values of these integrals are
zero whenever (m —p) is odd, for the inner integral is an odd function of ¢ when p is odd, and an
even function of o when p is even.

The inner integrals in the above expressions are quite simple to evaluate. Integrals of the form

[PV (=0 do
Lo [ o (o
A=)
— [32
L, ‘ B f NiEr=0 do (115)
and
' 1 4/ (A2—0?) {1
then have to be evaluated in order to obtain the outer integrals.
Now
IL,=1IL, +L, (117)
and : ‘
L, =M, y— p*M, (118)
where
+A 1 do
W= | e o )
po = BA, ' (120)
and .
o = V/(1—ped). (121)
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The M, satisfy the recurrence relationship:

(2n—~2)py*M,, = (2n—3)(2—pYM,,_, — (2n—4)M,, _, (122)
Then knowing that
Iy=—=
My == (123)
1
Ml =7 —;
Po
we can find 7, and L,, for any # using the above formulae in a step by step procedure.
By substitution of ¢ = Asnu (124)
into integral (116) we obtain
Klpg) 1+ dnu\ cnu
Jn f—K(Po) Iog (1 — dnu) dn®my “ : (1 5)
where K(p,) is the complete elliptic integral of the first kind.
The J,, satisfy the recurrence relationship:
(21— 1)py*T,, = [4n — 6 — (2n—2)p1Jy — (2n—5)1,g — 2p02P, (126)
where
Ko cnlu
P, = f iy dn (127)
The P, satisfy the recurrence relationship:
(21~ 2)p,*P, = [4n — 10 — (2n—3)p2|P, 4 — 2n—8)P, , (128)
Thenvknowing that ,
’ 27T A \
Jo = 2nK(py’) ~ ooz () = 1]
(129)
T = 2B — g0
1= o3 0 0 )
3w
p =27
°T 8
s (130)
Pp= + 00" T 5 3,0
1 P04 2P04 ( Po )

where K(p,) and E(p,") are complete elliptic integrals of the first and second kinds respectively,
we can find J, for any 7 using the above formulae in a step by step procedure. (Note: the Formulae
(129) can be obtained quite easily from the formulae 804.01 and 804.02 of Ref. 4.)

We shall illustrate the process by evaluating W, ,2.

We must first of all evaluate
18

. 92 peosh o S 3
lim f o (N‘ — cosh 7) cosh 7 dr (131)

80 0
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and this according to Appendix II is

cosh 1S a2 /S 3
. W,
?_r)r; X 0 = [NO tﬁo — cosh 1-) :‘ cosh 7dr =

_ B 191 31
‘(1—ﬁ%2)3'2( TWWW)

@ g (O ) s (5) o

Therefore

_4g (R /(—o) T, 19 1 3 1
2 -
Wit = v | e |7~ % o 26404} do

482 [ BRo24 /(A2 — o) | 1
721 f (Aot CFTD cosh™ o do

Then using formulae of this Appendix we obtain -

L, = 7Py’ , ]
2py’

Ly = ””“ s [ = 3]

I = - % [8 — 24p¢* + 15p¢']
) ° L (134)
T ! 7
Jy = '—2[E(P0) — po]
Po
2m 2 .
Jy = PG K(P0)+ (Po)[l_zpo]“l“—'—’ [— 2+ 5p%]
Po’ 3poipo’® 3po
47(3 —2py?) 27 T ‘
Jy = T + _ E(py)[3 — 13p2 + 8ppt] — 55— [24 — 128p,* + 84p,°
3 15P0 1 15P02P0 4 (p() )[ Po Po ] 12P02P0 [ Po Po ] ]
and on substitution into (133) we obtain
1
W = [(—3pe®+5p*)K(py) + (6 10p4® —2po")E(po')] (135)

The Expression (135) for W, ,? contains no terms which are not multiplied by either K(p,) or
E(py’) even though such terms occur in the Expressions (134). It is observed that the expressions for
all the W, .2, W, P and W, ,? contain no terms which are not multiplied by either K(p,') or
E(py). In deriving these expressions therefore such terms can be ignored completely and it is
possible to obtain the correct expressions by considering only the J, in equations like (133) and
assuming that the recurrence relationship for it is given by (126) with the term — 2p,®P, omitted.
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" TABLE 1

Po ay a’ as’ as’ a ag’
0-00 1-0 0 0 0-083333 0 0
0-05 0-995166 —0-008317 —0-001263 "0-080536 -+0-000088 —0-001508
0-10 0-984258 —0-025541 —0-002774 0-075042 +0-000392 —0-003954
0-15 0-969438 —0-046638 —0-003110 0-068639 +0-000795 —0-006167
0-20 0-951926 —0-068847 —0-001912 0-062167 +0-001108 —0-007819
0-30 0-912011 —0-110681 +0-004279 0-050426 +0-001016 —0-009534
0-40 0- 869069 —0:144886 +0-013095 0-040903 —0-000058 —0-009859
0:50 0825726 —0-170508 +0-022207 0033434 —0-001713 —0-009502
0-60 0-783484 —0-188515 +0-030380 0-027605 —0-003536 —{0-008860
0-70 - 0-743167 —0-200386 +0-037161 0-023031 —0-005271 —0-008126
0-80 0-705177 —0-207540 +0- 042507 0-019405 —0-006795 —0-007392
0-90 0-669662 —0-211168 +0-046559 0-016500 —0-008068 —0-006699
1-00 0-636620 —0-212207 +0-049515 0-014147 —0-009095 —0-006063
Po ag a; ag’ ay a5’ ar’
0-00 0 0 0-003125 0 0 0
0-05 —0-000004 —0-000089 0-002883 0-000000 +0-000007 —0-000074
0-10 —0-000029 —0-000076 0-002469 +0-000002 -+0-000023 —0-000165
0-15 —0-000084 +0-000104 0-002056 +4-0-000005 +0-000027 —0-000222
0-20 —0-000159 +0-000371 0-001696 +0-000015 +0-000015 —0-000246
0-30 —0-000263 +0-000899 0-001155 +0-000037 —0-000044 —0-000240
0-40 —0-000209 4-0-001261 0-000800 +0- 000044 —0-000107 —0-000207
0-50 —(-000005 +0-001459 0- 000568 +0-000027 —0-000157 —0-000172
0-60 +0-000284 +0-001545 0-000411 —0-000009 —0-000191 —0-000140
0-70 40-000597 +0-001560 0-000304 —0-000054 -0-000213 —0-000114
0-80 +0-000899 +0-001533 0-000228 —0-000101 —0-000226 —0-000092
"0-90 +0-001168 4-0-001481 0-000174 —0-000146 —0-000233 —0-000075
1-00 +0-001398 +0-001415 0000135 —0-000186 —0-000235 —0-000061
Po ay" ;" a,’ as" ag" a”
0-00 0. —0-083333 0 0 0 0
0-05 0-001955 —0-082291 —0-000235 0-001741 0-000025 +0-000246
0-10 0-005813 —0-080105 —0-001042 0-004956 0-000120 +0-000420
0-15 0-010258 —0-077353 —0-002403 0-008431 0-000325 +0-000278
0-20 0-014649 —0-074329 —0-004159 0-011665 0-000662 —0-000145
0-30 0-022188 —0-068076 —0-008120 .0-016797 0-001650 —0-001439
0-40 0-027667 —0-062026 —0-011847 0-020128 0-002814 —0-002832
0-50 0-031332 —0-056407 —0-014902 0-022029 0-003926 —0-004033
0-60 0-033615 —0-051282 —0-017247 0-022895 0-004879 —0-004956
0-70 0-034902 —0-046648 —0-018899 0-023043 . 0-005643 ° —0-005611
0-80 0-035490 —0-042476 —0-020049 0-022710 0-006230 —0-006034
0-90 0-035559 —0-038730 —0-020790 0-022063 0-006664 —0-006270
1-00 0-035368 —0-035368 —0-021221 0-021221 0-006973 —0:006366

(82496)
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TABLE 1—continued

Po

”

ag

"

m

"

"y ) L53 1 a5 ]

0-00 —0-00625 0 0 0 0 0
0-05 —0-005933 —0-000003 —0-000021 0-000166 0-000015 —0-000212
0-10 —0-005353 —0-000013 —0-000088 0-000404 (- 000066 —0-000592
0-15 —0-004724 —0-000034 —0-000157 0-000589 0-000150 —0-000988
0-20 | —0-004129 —0-000076 —0-000173 0-000707 0-000252 —0-001342
0-30 —0-003130 —0-000239 —0-000072 0-000787 0-000469 —0-001874
0-40 —0-002386 —0-000477 +0-000160 0-000756 0-000657 —0-002188
0-50 —0-001840 —0-000740 +0-000432 0-000684 0-000802 —0-002345
0-60 —0-001438 —0-000988 +0-000688 0-000602 ~ 0-000905 — 0002394
0-70 —0-001139 —0-001204 -+0-000905 0-000523 0-000976 —0-002374
0-80 —0-000913 —0-001380 +0-001077 0-000452 0-001021 —0-002312
0-90 —0-000740 —0-001520 -+0-001207 0-000390 0-001048 —0-002224
1-00 —0-000606 —0-001628 +0-001291 0-000337 0-001061 —0-002122

po aslll aglll alo/” alllll
0-00 0-003125 . 0 0 0 )
0-05 0-003065 —0-000006 0-000016 —0-000100
0-10 0-002946 —0-000026 0-000127 —0-000264
0-15 0-002803 —0-000064 0-000282 —0-000429
0-20 0-002653 —0-000117 - 0-000461 —0-000570
0-30 0-002361 —0-000249 0-000817 —0-000767
0-40 0-002096 —0-000383 0-001108 —0-000871
0-50 0-001862 —0-000497 0-001313 —0-000913
0-60 0-001657 —0-000587 0-001444 —0-000915
0-70 0-001477 —0-000654 0-001516 —0-000891
0-80 0-001320 —0-000703 0-001544 —0-000853
0-90 0-001182 —0-000736 0-001541 —0-000808
1-00 0-001061 —0-000758 - 0-001516 —0-000758

Po by’ b/ by’ by’ b,/ by
0-00 1-0 0 0-166667 0 +0-083333 0
0-05 0-986849 —0-010843 0-161071 —0-000999 +0-076011 -+ 0-000073
0-10 0-958717 —0-031089 0-150084 —0-001597 +0-063180 +0-000277
0-15 0-922800 —0-052859 0-137277 —0-000726 +0-050138 +0-000459
0-20 0-883079 —0-072671 0-124333 +0-001413 +0-038709 +0-000474
0-30 0-801330 —0-102123 0-100852 +0-007328 +0-021823 —0-000035
0-40 0-724183 —0-118697 0-081806 +0-012920 +0-011325 —0-000894
0-50 0-655218 —0-126094 0-066868 +0-017069 +0-004926 —0-001732
0-60 0594969 —0-127755 0-055211 +0-019774 +0-001027 —0-002401
0-70 0-542781 —0-126064 0-046062 40-021348 —0-001346 —0-002881
0-80 0-497637 —0-122525 0-038811 +0-022122 —0-002771 —0-003201
0-90 0-458494 —0-118050 0-033000° +0-022355 —0-003597 —0-003397
1-00 0-424413 —0-113177 0-028254 +0-022231 —0-004042 —0-003503
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TABLE 1—continued

1-00

Po b’ by bs' by’ by by’
0-00 0 0-0125 0 0 +0-003125 0
0-05 —0-001866 0-011530 —0-000004 —0-000054 +0-002514 0-000000
0-10 —0-004259 0-009876 —0-000020 +0-000039 +-0-001645 +0-000001
0-15 —0-005753 0-008225 —0-000057 +0-000240 +0-000948 +0-000007
0-20° —0-006337 0-006784 .—0-000082 +0-000447 +0-000468 +4-0-000010
0-30 —0-005938 0-004619 —0-000075 +0-000680 —0-000044 +0-000013
0-40 —0-004815 0-003202 | +0-000012 +0:000724 —0-000237 +0-000007
0-50 | —0-003665 0-002270 +0-000129 +0-000676 —0-000292 —0-000005
0-60 —0-002680 0-001644 +0-000238 +0-000591 —0-000290 —0-000019
0-70 —0-001885 0-001215 +0-000326 4 0-000496 —0-000265 —0-000032
0-80 —0-001260 0-000913 +0-000391 +0-000403 —0-000233 —0-000042
0-90 —0-000776 0-000697 +0-000437 +0-000317 —0-000201 —0-000049
1-00 —0-000404 0-000539 +0-000466 +0-000241 —0-000171 —0-000054
Po by bis' by bs" by’ bs"
0-00 0 0 0-000372 0 —0-083333 0
0-05 +0-000005 —0-000086 0-000324 0-001720 —0-080550 —0-000185
- 0-10 +0-000012 —0-000154 0-000252 0-004771 —0-075148 —0-000802
0-15 +40-000010 —0-000163 0-000190 0-007856 —0-068922 —0-001752
0-20 —0-000013 .©; —0-000145 0-000143 0-010490 —0-062664 —0-002835
. 0-30 —0-000050 —0-000087 0-000082 0-014068 —0-051279 —0-004820
0-40 —0-000072 —0-000040 0-000049 0-015820 —0-041898 - —0-006219
0-50 - —0-000080 —0-000010 0-000030 0-016430 —0-034378 —0-007050
0-60 —0-000080 +0-000009 0-000019 0-016382 —0-028387 —0-007466
0-70 —0-000075 +0-000019 0-000013 0-016003 —0-023604 —0-007612
0-80 —0-000068 -+ 0-000024 0-000008 0-015442 —0-019766 —0-007588
0-90 —0-000059 +0-000025 0-000006 0-014805 —0-016666 —0-007461
1-00 —0-000050 +0-0(_)0026 0-000004 0-014147 —0-014147 —0-007276
p0 bs” b7ll bsll bgll blofl bllll
0-00 0 —0-0125 -0 ‘ 0 —{-006250 0
0-05 0-002233 —0-011866 0-000016 +4-0-000183 —0-005434 —0-000001
0-10 0-005796 —0-010706 0-000081 4-0-000156 —0-004140 —0~OOODO7
0-15 0-008979 —0-009449 0-000222 —0-000194 —0-002957 —0-000021
0-20 0-011375 —0-008258 0-000433 —0-000663 —0-002008 —0-000048
0-30 0-013918 —0-006261 0-000933 —0-001654 —0-000771 —0-000131
0-40 0-014464 —0-004771 0-001381 —0-002352 —0-000118 —0-000223
0-50 - 0-013964 —0-003679 0-001706 —0-002737 +0-000211 —0-000300
0-60 0-012982 —0-002875 0-001915 —0-002892 +0-000361 —0-000356
0-70 0-011822 —0-002277 0-002033 . —0-002894 +0-000430 —0-000393
0-80 0-010643 = 0-001825 0-002089 —0-002803 +0-000443 —0-000416
0-90 0-009524 —0-001479 0-002104 —0-002648 +0-000431 —0-000429
0-008488 —0-001213 0-002088 —0-002493 +0-000404 —0-000432
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TABLE 1—continued

”
b13

PO blzll b14ll bsﬂl bsﬂ/ blolll
0-00 0 0 —0-000744 0 0 0-003125
0:05 —0-000022 +0-000199 —0-000670 0-000009 —(-000200 0-002965
0-10 —(-000050 +0-000412 —0-000551 0-000040 —0-000465 0002681
0-15 —0-000051 +0-000509 —0-000440 0- 000086 —(-000706 0002374
0-20 —0-000047 +0-000512 —0-000349 0-000135 | —0-000881 0-002083
0-30 -] +0-000087 +0-000411 —0-000221 0:000219 —0-:001056 0-001594
0-40 +0-000233 +0-000283 —0-000144 0-000274 —0-001080 0-001225
0-50 +0-000349 +0-000176 —0-000096 0-000305 —0-001031 0-000949
0-60 +0-000427 +0-000097 —0-000065 0-000318 —(0-000950 0-000742
0-70 -+0-000473 +0-000041 —0-000046 0-000321 —0-000858 0-000586
0-80 +0-000492 +0-000002 —0-000033 0-000318 —0-000768 0-000467
0-90 | 40-000490 —0-000025 —0-000024 0-000312 —0-000683 0-000375
1-00 +0-000488 —0-000039 —0-000018 0-000303 —0-000606 0-000303

Po blllll blzlll 613”/ 614”'

0-00 0 0 0 0-000372
0-05 —0-000003 0-000038 —0-000121 0-000347
0-10 —0-000014 0-000098 —0-000298 0-000305

0-15 —0-000033 0-000194 —0-000435 0-000261

0-20 —0-000058 0-000292 —0-000521 0-000222
0-30 —0-000108 0-000442 —0-000582 0-000160
0-40 —0-000147 0-000520 .| —0-000563 0-000117
0-50 —0-000172 0-000547 —0-000510 0-000086
0-60 —0-000187 0-000541 —0-000448 0-000065

0-70 —0-000194 0-000517 —0-000387 0-000050
0-80 —0-000196 0-000483 —0-000332 0-000038
0-90 —0-000195 0-000447 —0-000282 0-000030
1-00 —0-000193 0-000409 —0-000241 0-000024

Po o o €' 2y ¢ cs'
0-00 0 0-333333 0 -0 0 0
0-05 0-000411 0-333331 —0-000016 —0-000013 0-000000 +0-000004
0-10 0-001501 0-333296 —0-000079 —0-000126 —0-000002 —0-000029
0-15 0-003089 0-333188 —0-000278 .| —0-000462 +0-000005 —0-000140
0-20 0-004973 0-332969 —0-000626 —0-001097 +0-000030 —0-000331
0-30 0-009077 0-332104 —0-001716 —0-003335 +0-000162 —0-000859
0-40 0-013089 0-330617 —0-003155 —0-006735 +0-000404 —0-001395
0-50 0-016717 0-328521 —0-004751 ~0-011009 +0-000730 —0-001765
0-60 0-019876 0-325875 —0-006379 —0-015853 +0-001112 —0-001873
0-70 0-022570 0-322751 —0-007963 —-0-021001 +0-001529 —0-001687
0-80 0-024839 0-319225 —0-009462 —0-026238 +0-001962 —0-001219
0-90 0-026730 0-315365 —0-010852 —0-031403 +0-002399 —0-000506
1-00 0-028294 0-311236 —0-012126 —0-036378 +0-002829

+0-000404
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TABLE 1—continued

/

’

14

’

14

|

Po s & g Cy €10 ‘n
0-00 0-008333 0 0 0 0 0
0-05 0-008332 —0-000001 —0-000001 —0-000002 0-000000 0-000000
0-10 0-008316 0-000000 —0-000008 —0-000018 0-000000 0-000000
0-15 0-008273 -+0-000001 —0-000019 —0-000059 0-000000 +0-000002
0-20 0-008195 +0-000001 —0-000024 —0-000124 0-000000 +0-000004
0-30 0-007936 —0-000008 0-000000 —0-000307 0-000000 +0-000009
0-40 0-007568 —0-000034 +0-000079 —0-000518 0-000002 +0-000008
0-50 0-007131 —(-000078 +0-000197 —0-000719 0-000006 +0-000001
0-60 0-006661 —{0-000137 +0-000323 —0-000891 0-000013 —0-000015
0-70 0-006183 —0-000209 +0-000429 —0-001026 0-000022 —0-000034
0-80 0-005716 —0-000289 +0-000495 —0-001124 0-000034 —0-000053
0-90 0-005270 —0-000377 +0-000511 —0-001188 0-000047 —0-000069
1-00 0-004850 —0-000470 | +0-000470 —0-001225 0-000062 -0-000076
Pe €19’ ty’ 2y Ty €16’ Crr'
0-00 0 0-000149 0 0 0 0
0-05 0000000 0-000149 0- 000000 0-000000 0- 000000 0-000000
0-10 —(-000004 0-000148 0-000000 0-000000 0-000000 —0-000001
0-15 —0-000011 0-000144 0-000000 0-000000 0-000000 —0-000002
0-20 —0-000019 0-000140 0:000000 0-000000 0000000 —0-000004
.~ 0-30 —0-000030 0-000127 0-000000 —0-000001 +0-000003 —0-000008
0-40 —0-000028 0-000112 10-000000 —0-000002 . | +0-000005 —0-000012
0-50 —0-000012 0-000096 0-000000 —0-000002 +0-000007 —0-000014
0-60 +0-000015 0-000082 —0-000001 —0-000001 +0-000007 —0-000016
0-70 +0-000047 0-000069 —(-000002 0-000000 +0-000005 —0-000016
0-80 +0-000080 0-000058 —0-000003 |- +0-000002 +0-000002 —0-000015
0-90 +0-000110 0-000049 —0-000005 +0-000005 —0-000001 —0-000014
1-00 +0-000138 0-000041 —0-000007 +0-000007 —0-000006 —0-000013
Po ¢ ¢ cg' ¢ e €y’
0-00 0 0 —0-008333 0 0 0
0-05 0-000001 —0-000008 —0-008333 0-000000 +0-000006 0-000002
0-10 0- 000009 —{-000011 —0-008329 —0-000002 +0-000013 0-000013
0-15 0-000032 +0-000019 —0-008319 —0-000007 +0-000039 0-000045
0-20 0-000070 +0-000101 —0-008298 —0-000019 +0-000074 0-000101
0-30 0-000185 +0-000438 —0-008223 —0-000063 +0-000139 0-000281
0-40 0-000333 +0-000983 —0-008103 —0-000130 +0-000150 0-000525
0-50 0-000494 +0-001679 —0-007947 —0-000213 +0-000080 0-000801
0-60 0-000656 +0-002464 —0-007762 —0-000304 —0-000081 0-001084
0-70 0-000812 +0-003287 —0-007556 —0-000400 —0-000320 0-001356
0-80 0-000958 +0-004110 -0-007335 —0-000493 —0-000622 0-001606
0-90 0-001092 +0-004909 —0-007105 —0-000583 —0-000947 0-001831
1-00 0-001213 +0-005659 —0-006871 —0-000674 —0-001347 0-002021
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TABLE 1—continued

.o

I

Po ‘10 ‘1 C1p C13 1" 15"
- 0-00 0 0 0 —0-000298 0 0
0-05 0- 000000 0-000000 —0-000001 —0-000297 0-000000 0-000000
0-10 0-000000 0-000000 + 0000005 —0-000296 0-000000 0-000000
0-15 0-000001 —0-000003 +0-000018 —0-000293 0- 000000 0-000000
0-20 0-000003 —{0-000009 +0-000035 —0-000288 0-000000 0-000000
0-30 0-000012 —0-000033 +0-000075 —0-000273 —0-000002 0-000003
0-40 0-000028 .| —0-000062 +4-0-000102 —0-000252 —0-000004 0-000008
0-50 0-000050 —0-000087 -+0-000106 —0-000230 —0-000008 0-000016
0-60 0-000075 —0-000096 +0- 000085 —0-000207 —0-000013 0-000023
0-70 . 0-000104- —0-000082 +0-000044 —0-000185 —0-000019 0-000028
0-80 0-000134 —0-000048 —0-000015 —0-000164 —0-000026 0-000030
0-90 0-000163 —0-000013 —0-000085 | —0-000146 —0-000031 0-000027
1-00 0-000197 +0-000089 —0-000157 —0-000129 —0-000040 0-000017
po clﬁll cl7ll Cloll/ clllll Clzlll 6131”
0-00 0 0 0 0 0 0-000149
0-05 0- 000000 0-000000 0-000000 0-000000 0- 000000 0-000149
0-10 +0-000001 0-000001 0-000000 —0-000001 —0-000001 0-000149
0-15 +0-000001 0-000004 0-000000 —0-000002 —0-000004 0-000148
0-20 -4-0-000001 0-000008 0-000001 —0- 000004 —(-000009 0-000148
0-30 —0-000004 0-000018 0-000002 —0-000008 —0-000028 0-000145 -
0-40 —0-000014 0-000028 0-000005 —0-000009 —0-000053 0-000142
0:50 —0-000024 0-000036 0-000008 —0-000006 —0-000081 0000137
0-60 —0-000033 0-000042 0-000011 +0-000002 —0-000109 0-000132
0-70 —0-000038 0-000046 0-000014 +0-000013 —0-000135 0-000127
0-80 —0-000037 0000048 0-000018 +0-000028 —0-:000160 0:000122
0-90 —0-000031 0- 000048 0-000021 -+0- 000045 —0-000180 0-000116
1-00 —0-000024 0-000047 0-000024 +0-000063 —0-000197 0-000111
Po 614”/ Cls/ll clsll’ 0171”
0-00 0 0 0 0
0-05 0-000000 0-000000 0-000000 0-000000
0-10 0-000000 0-000000 —0-000001 0-000000
0-15 0-000000 +0-000001 —0-000002 —0-000002
0-20 0- 000000 +0-000002 —0-000003 —0-000003
0-30 —0-000001 -+ 0-000005 —0-000003 —0-000009
0-40 —0-000002 | +0-000008 0-000000 —0-000015
0-50 —0-000004 +0-000009 -+0-000008 —0-000022
0-60 —0-000006 4+ 0-000009 +0-000019 —0-000029
0-70 —0-000008 +0-000006 +0-000032 —0-000034
0-80 —0-000011 +0-000001 4-0-000047 —0-000039
0:90 —0-000013 —0-000001 +0- 000062 —0-000043
1-00 —0-000015 —0-000015 4+0-000077 —0-000046
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TABLE 1—continued

Po dy i dy dy’ dy dy'
0-00 1-0 0-166667 0 0-333333 0 +0-083333
0-05 0-976006 0-161071 - | —0-012840 0-313092 —0-000779 +0-070413 -
0-10 0-927628 0-150084 - —0-034283 0-276445 —0-000766 +0-050404

- 0-15 0-869941 0-137277 —0-054311 0-237552 +0-000651 +0-032879
0-20 0-810408 0-124333 .—0-069844 0-201751 +0-002834 +0-019699
0-30 0699207 0-100852 —0-087467 0-144498 +0-007224 +0-004008
0-40 0-605486 0-081806 —0-092857 0104457 +0-010239 —0-003119
0-50 0-529124 0-066868 —0-091955 0-076720 +0-011873 —0-006068
0-60 0-467214 0-055211 —0-088208 0-057264 +0-012570 —0-007013
0-70 0-416717 0-046062 —0-083368 0-043369 +0-012704 —0-007002
0-80 0-375112 0-038811 —0-078281 0-033269 +0-012519 —0-006552
0-90 0-340444 0-033000 —0-073340 0-025807 . +0-012162 —0-005926
1-00 0-311236 0-028294 —0-068714 0-020210 +0-011722 —0-005255

Po dg dy dy dy dyy dyy’
0-00 0-0375 0 0 +0-025 0 0
0-05 | 0-034591 +0-000058 —0-002082 +0-021586 —(-000002 —0-000027
0-10 - 0-029629 +0-000195 —0-004101 +0-016455 —0-000010 +0-000099
0-15 0-024675 +0-000231 —0-004793 +0-012017 —0-000020 +0-000292
0-20 0-020352 +0-000144 —0-004548 +0-008657 —0-000040 +0-000382
0-30 0-013857 —0-000337 —0-003219 +0-004444 —{0-000009 +0-000429
0-40 0-009607 —0-000845 —0-001918 +0-002255 +0-000049 +0-000366
0-50 0-006811 —0-001217 —0-000962 +0-001102 -+0-000102 +0-000277
0-60 0-004934 —0-001449 —0-000316 +0-000486 +0-000141 +0-000192
0-70 0-003644 —0-001577 +0-000097 +0-000155 +0-000167 +0-000120
0-80 0-002738 —0-001636 +0-000350 —0-000018 +0-000182 +0-000065
0-90 0-002090 —0-001650 +0-000492 —0-000106 +0-000191 +0-000023
1-00 0-001617 —0-001637 +0-000559 —0-000147 +0-000195 —0-000007

Po dyy' dig' diy dis’ - dyg dyy'
0-00 +0-003125 0-001860 0 0 0 +0-000744
0-05 +0-002086 0-001618 0-000000 +0-000004 —0-000089 +0-000578
0-10 +0-000876 0-001260 +0-000001 +0-000005 —0-000125 +0-000372
0-15 —0-000131 0-000951 | +0-000002 —0-000014 —0-000105 +0-000226
0-20 —0-000258 0-000715 +0-000005 —0-000022 —0-000066 +0-000133
0-30 —0-000481 0-000411 +0-000004 | —0-000036 —0-000009 +0-000041
0-40 —0-000439 0-000245 —0-000001 —0-000039 +0-000019 + 0-000007
0-50 —0-000340 0-000151 —0-000007 —0-000036 |. +0-000030 —0-000005
0-60 —0-000246 0- 000096 —0-000012 —0-000031 +0-000031 —0-000009
0-70 —0-000170 0-000063 -| —0-000015 —0-000025 +0-000028 —0-000009
0-80 —0-000113 0-000042 —0-000018 —0-000018 +0-000022 —0-000008
0-90 —0-000072 0-000029 -0-000019 —0-000012 +0-000018 —0-000006
1-00 —0-000044 0-000020 —{-000020 —0-000008 +0-000013 —0-000005
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TABLE 1—continued

Po ay" dg" dg" d;” dg" dy’
0-00 0 —0-083333 —0-0125 0 ) 0 —0-025000
0-05 0-001534 —0:078317 —0-011866 —0-000154 0-002598 —0-022735
0-10 0003969 —0-069352 —0-010706 —0-000639 0-006109 —0-018987
0-15 0-006103 —(-059935 —0-009449 —0-001307 0-008599 —0-015363
0-20 0- 007656 —0-051289 —0-008258 —0-001969 0-010049 —0-012273
0-30 0-009247 —0-037361 —0-006261 —0-002954 0-010610 —0-007802
0-40 0-009601 —0-027434 —0-004771 —0-:003456 0-009760 —0-005008
0-50 0-009380 —0-020414 —0-003679 —0-003637 0-008489 —0-003257
0-60 0-008923 —0-015405 —0-002875 —0-003638 0-007198 —0-002142
0-70 0-008391 —0-011782 —0-002277 —0-003546 0-006034 —~0-001418
0-80 0-007854 —0-009123 —0-001825 —0-003410 0-005036 —{0-000940
0-90 0-007344 —0-007142 —0-001479 —0-003253 0004228 —0-000617
1-00 0-006871 —0-005659 —0-001213 —0-003099 0-003503 —0-000404

Po dio’ dyy" dyy” di3” dvy" dis”
0-00 0 0 —{-006250 —0-002232 0 0
0-05 0-000011 40000115 —0-004836 —0-002009 —0-000001 —0-000009
0-10 0-000060 | —0-000013 —0-002905 —0-001653 —0-000005 —0-000035
0-15 0-000161 —0-000348 —0-001429 —0-001321 —0-000015 —0-000044
0-20 0-000289 —0-000804 —0-000471 —0-001048 —{0-:000031 +0-000016
0-30 0-000541 —0-001394 4-0-000463 — 0000664 —{0-000073 +0-000108
0-40 0-000713 —0-001652 -+0-000731 —0-000431 —0-000108 4 0-000181
0-50 0000806 —0-001691 +0-000740 —0-000287 —0-000131 <4-0-000222
0-60 0-000846 —0-001611 +4-0-000658 —0-000196 —0-000144 4-0-000238
0-70 0-000853 —0-001480 +0-000552 —0-000137 —0-000150 +0-000238
0-80 0-000842 —0-001327 --0-000450 —0-000098 —0-000152 4-0-000232
0-90 0-000817 —0-001179 40000357 —0-000071 —0:000149 +0-000218
1-00 0-000794 —0-001027 +0-000286 —0-000052 —0-000148 +0-000198

Po dig” a7 " dy"” dys” dis”
0-00 0 —0-001488 0 0 0-003125 0-000372
0-05 +0-000219 —0-001229 0- 000006 —0-000158 0-002844 0000347
0-10 +0-000372 —0-000873 0000026 —0-000367 0-002383 0-000305
0-15 +0-000379 —0-000591 0000052 --0-000512 0-001939 0000261
0-20 4-0-000319 —0-000394 0- 000077 —0-000589 0-001563 ~ 0-000222
0-30 40000163 —0-000168 0-000112 —0-000614 0-001012 0-000160
0-40 +0-000049 —(-000066 0-000128 —0-000560 0-000662 0-000117
0-50 —(-000018 —0-000019 0-000132 —0-000484 0-000439 0-000086
0-60 —0-000053 +0-000002 0-000131 —0-000409 0-000294 0-000065
0-70 —{}-000068 -+0-000010 0-000127 —0-000341 0-000199 0-000050
0-80 —0-000071 +0-000013 0-000122 —0:000284 0000135 0-000038
0-90 —0-000066 40000013 0-000116 —0-000236 0-000092 0-000030
1-00 —0-000062 40000012 0-000111 —0-000197 0-000063 0-000024
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TABLE 1—continued

po d14l// d15/” leI/I d17II/
0-00 0 0 ) 0 0-000744
0-05 —0-000002 0-000019 —0-000140 0-000657
0-10 —0-000008 0-000074 —0-000303 0-000523
0-15 —0-000019 0-000137 —0-000395 0-000403
0-20 —0-000031 0-000189 —0-000429 0-000307
0-30 —0-000051 0-000247 —0-000404 0-000177
0-40 —0-000063 0000258 —0-000335 0000103
0-50 —0-000068 0-000246 —0-000265 0- 000060
0-60 —0-000070 0-000223 - —0-000205 0-000035
0-70 —0-000070 0-000197 —0-000156 0-000020
0-80 —0-000068 0-000172 —0-000119 0-000011
0-90 —0-000066 0-000150 —0-000090 0-000005
1-00 —0-000063 0-000129 —0-000068 0-000002
Po eql 2 ey es’ ey e’
0-00 0 0-333333 0 0 0-016667 0
- 0-05 0-000395 0-333319 —0-000009 —0-000005 0-016663 0-000000
0-10 0-001422 0-333170 —0-000082 —0-000184 © 0-016632 0-000000
0-15 0-002811 0-332726 —0-000268 —0-000742 0-016545 0-000008
0-20 0-004348 0-331872 - —0-000566 —0-001759 0-016389 © 0-000033
0-30 0-007361 0-328769 —0-001393 —0-005053 0-015871 0-000138
0-40 0-009934 0-323882 —0-002348 —0-009524 0-015135 0-000301
0:50 0-011966 0-317512 —0-003292 —0-014538 0-014262 0-000495
0-60 0-013497 0310022 —0-004154 —0-019598 0-013322 0-000700
0:-70 0-014607 0-301750 —0-004905 —0-024375 0-012367 0-000903
0:80 0-015377 0-292986 —0-005537 —0-028675 0-011432 0-001094
0:90 0-015878 0-283962 —0-006055 —0-032414 0-010539 0-001268
1-00 0-016168 0-274858 —0-006467 —0-035570 0-009701 0-001421
Po e e e’ eq’ e’ ey’
0-00 0 0-008333 0 0 0 0-000595
0-05 0-000000 0-008326 0-000000 —0-000001 —0-000003 0-000595
0-10 —0-000054 . 0-008262 0-000000 —0-000007 —0-000033 0000590
0-15 —0-0001%6 0-008096 -+0-000001 —0-000012 —0-000101 0-000579
0-20 —0-000404 0-007822 0- 000000 —0-000008 —0-000199 0000561
0-30 *—0-000859 0-007015 —0-000009 +0-000035 —0-000427 0-000509
0-40 —0-001157 0-006015 —0-000027 | <+0-000114 —0-000629 0-000448
0-50 —0:001175 0-004973 —0-000053 4-0-000200 —0-000766 0-000385
0-60 .| —0-000905 0-003987 —0- 000084 +0-000264 —0-000831 0-000328
0-70 —0-000401 0-003104 —0-000119 +0-000292 —0-000839 0-000277
0-80 +0-000268 0-002344 —0-000154 -+0-000283 —0-000806 0000233
0:90 +0-001027 0-001706 —0-000189 +0-000234 —0-000747 0-000196
1-00 +0-001813 0-001176 —0-000223 +0-000164 —0-000671 0-000165
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TABLE 1—continued

’

’

4

’

|

Po €19 €13 €14 €15 e ey
0-00 0 0 0 +0-000149. 0 0
0-05 0-000000 0-000000 —0-000001 +0-000148 0-000000 0-000000
0-10 0-000000 0-000000 —(-000005 +0-000144 0-000000 0-000000
0-15 0-000000 -+ 0- 000001 —0-000011 +0-000134 0-000000 0-000000
0-20 0-000000 +0- 000003 —0-000017 +0-000120 0-000000 0-000000
0-30 0-0060000 -+ 0- 000004 —0-000017 +0- 000085 0-000000 0-000000
0-40 0-000002 0-000000 —0-000001 +0-000052 0-000000 —0-000001
0-50 0- 000004 —0-000010 +0-000025 -+0-000024 0-000000 0-000000
0-60 0000008 —0-000022 +0-000052 +0-000001 —0-000001 -+0-000001
0:-70 0-000012 —0-000033 +0-000074 —0-000009 —0-000001 -+0-000003
0-80 0-000017 -0-000041 |- 4+0-000092 —0-000018 —0-000002 +0-000003
0-90 0-000022 —{0-000043 +0-000103 —0:000022 —0-000002 +0-000004
1-00 ~0-000028 —0-000044 +0-000107 —0-000025 —0-000003 +0-000005

Po eis’ ery’ €s’ e5” 24 &;"
0-00 0 0 0-000010 0 0 —0-008333
0-05 0-000000 0-000000 0-000010 0-000001 0-000001 —0-008331
0-10 0-000000 —0-000001 0-000010 0-000008 0-000002 —0-008316
0-15 0-000000 | —0-000006 0-000010 0-000025 0-000058 —0-008273
0-20 -+0- 000001 —0-000007 0-000009 0-000051 0-000175 —0-008197
0-30 +0-000003 --0-000009 0-000008 0-000122 0-000577 —0-007942
0-40 -+ 0-000004 —0-000011 0- 000006 0-000203 0-001133 "—0-007578
050 +0-000003 —(-000011 0- 000005 0-000281 0-001759 -0-007146
0-60 +0-000001 —0-000009 0-000003 0-000352 0-002383 —0-006678
0-70 0-000000 —(-000007 0-000003 0-000414 0-002967 —0-006200
0-80 —0-000004 —0-000005 0-000002 0-000465 0-003488 —0-005729
0:90 —0-000008 - 0-000003 0-000002 0-000509 0-003962 —0-005275
1-00 —{-000009 —(-000001 0-000001 0-000539 0-004312. —0-004850

Po &g’ ey’ e10” e” €ro” e3”
0-00 0 0 0 —0-000595 0 0
0-05 0- 000000 0-000000 0-000001 —0-000595 0-000000 0-000000
0-10 —0-000001 +0-000013 0-000024 —0-000593 0- 000000 —0-000001
0-15 —0-000005 +0-000034 0-000081 —0-000587 0-000001 —0-000003
0-20 ~0-000013 +0-000056 0-000172 —0-000577 0-000002 —0-000008
0-30 ~(-000039 -+0-000074 0-000430 —0-000546 0-000007 —0-000024
0-40 —{0-000075 +0-000027 0-000729 —{-000505 0-000015 —0-000038
0-50 ~0-000114 —0-000095 0-001013 —0-000459 0-000025 —0-000039
0-60 —0-000153 —0-000272 0-001255 —0-000413 0-000036 —{-000026
0-70 —0-000191 —0-000485 0-001443 —0-000369 0-000047 +0-000001
0-80 —0-000225 —0-000717 0-001577 —0-000329 0-000058 +0-000042
0-90 —0-000257 —0-000973 0-001660 —0-000292 0-000068 +0-000100
1-00 —0-000280 —0-001169 0-001708 —0-000259 0-000077 +0-000141
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TABLE 1—continued

”

n

”

"

€19

Po €14 €15 €16 é17 €18
0-00 0 —0-000298 0 0 0 0
0-05 +0-000001 —0-000297 0-000000 0-000000 0-000000 0- 000000
0-10 +0-000007 —0-000293 0-000000 0-000000 +0-000001 0-000002
0-15 +0-000021 —0-000282 0-000000 0-000000 0-000000 0-000007
0-20 +0-000037 —0-000265 0- 000000 0-000000 —0-000001 0-000012
0-30 +0-000062 —0-000219 —0-000001 +0-000003 —0-000006 0-000023
0-40 +0-000060 —0-000168 —0-000002 +0-000006 —0-000013 (-000031
0-50 +0-000033 —0-000121 ~0-000004 +0-000009 —0-000018 0-000034
0-60 —0-000013 —0-000080 —0-000006 +0-000011 —0-000019 0-000034
0-70 —0-000070 —0-000047 —0-000008 +0-000011 —0-000016 0-000030
0-80 —0-000127 —0-000021 —0-000010 +0-000007 +—0-000010 0-000026
0-90 |  —0-000180 —0-000002 —0-000013 —0-000003 —0-000003 0-000022
1-00 —0-000230 +0-000012 —0-000015 —0-000006 +0-000007 0-000017
pO 620” elzﬂl 613”/ e14ﬂl elslll 616//1
0-00 —0-000021 0 0 0 0-000149 0
0-05 —0-000021 0-000000 0-000000 0-000000 0-000149 0-000000
0-10 —0-000020 0-000000 —0-000001 —10-000001 0-000148 0- 000000
0-15 —0-000020 0-006000 —0-000002 —0-000005 0-000147 0-000000
0-20 —0-000019 0-000000 —(-000003 —0-000012 0-000144 0-000000
0-30 —0-000017 0-000001 —0-000004 —0-000031 0-000137 —0-000001
0-40 —0-000014 0-000002 —0-000002 —0-000053 0-000126 —0-000001
050 —0-000011 0- 000004 +0-000003 —0-000073 0-000115 —0-000002
0-60 —0-000009 0-000005 +0-000011 —0-000090 0-000104 —0-000003
0-70 —0-000007 0- 000006 +0-000019 —0-000103 0-000093 —0-000003
0-80 —0- 000006 0-000007 +0-000029 —0-000112 0-000082 —0-000004
0-90 —0-000005 0-000008 +0-000039 —0-000118 0-000073 —0-000005
1-00 —0-000004 0-000009 +0-000047 —0-000121 0-000065 —0-000005
PO el7lll elsl// 819”/ 820’”
0-00 0 0 0 0-000010
0-05 0-000000 0-000000 0-000000 0-000010
0-10 0-000000 —{-000001 —0-000001 (0-000010
0-15 0-000000 —{0-000001 —0-000003 0-000010
0-20 +0-000001 —(-000002 —0-000006 (0-000010
0-30 +0-000002 (- 000000 —0-000013 0-000009
0-40 +0-000003 +0-000005 —0-000020 0-000008
0-50 +0-000003 +0-000013 —0-000026 0-000007
0-60 +0-000001 +0-000021 —0-000030 0-000006
0-70 —0-000002 +0-000030 —0-000033 0000005
0-80 —0-000007 +0-000039 —0-000034 0-000005
0-90 —0-000011 +0-000046 —0-000034 0-000004
1-00 —0-000016 +0-000051 —0-000034 0- 000004
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TABLE 1—continued

Po by f 1 biY Y b
000 0 0 0-2 0 0 0
0-05 0-000000 0-000250 0-200000 0-000000 0 0-000000
0-10 0- 000006 0-000998 0-200000 0-000000 —0-000002 —0-000001
0-15 0-000025 0-002234 0-199999 —0-000003 —0-000016 —0-000006
0-20 0-000065 0-003933 0-199995 —0-000009 —0-000059 —0-000024
0-30 0-000224 0-008570 0199967 —0-000047 —0-000331 —0-000138
0-40 0-000492 0:014530 0-199890 —0-000127 — 0000994 —0-000429
0-50 0-000851 0-021393 0199736 —0-000258 —0-002158 —0-000958
0-60 0-001279 0-028774 0-199482 —0-000436 —0-003850 —0-001756
0-70 0-001750 0036357 0-199113 —0-000655 —0-006035 —0:002823
0-80 0-002243 0-043897 0-198619 —0-000906 —{0-008631 —0-004134
0-90 0:002742 0-051219 0-197998 —0-001181 —0-011549 —0-005656
1-00 0-003234 0-058205 0-197251 —0-001470 —0-014698 —0-007349

Po by /7 by 1o by S
0-00 0 0 0 0-002381 0 0
0-05 0-000000 0-000000 40-000003 0-002381 0-000000 0-000000
0-10 0-000000 —0-000001 +0-000011 0-002381 0-000000 0-000000
0-15 0-000000 —(0-000003 +0-000021 0-002380 0-000000 0-000000
0-20 0- 000001 —0-000009 +0-000027 0-002379 0-000000 0-000000
0-30 0-000005 —0-000033 +0-000003 0002371 0-000000 +0-000003
0-40 0-000017 —0-000054 —0:000093 0002351 —0-000002 +0-000010
0-50 0-000041 —0-000035 —0-000264 0-002317 —0- 000004 +0-000022
0-60 0-000077 +0-000065 —0-000487 0-002270 —0-000009 +0-000032
0-70 0000127 +0:000272 —0:000731 0-002209 —0-000017 -+0-000035
0-80 0-000190 +0-000611 —0-000957 0-002139 —(-000028 +0-000019
0-90 0-000264 +0-001074 —0-001145 0- 002061 —0-000041 - —0-000016
1-00 0-000347 +0-001660 —0-001272 0-001978 —0-000057 —0-000075

Po fid S Sud fis' Sie' Jid'
0-00 0 0 0 0 0 0
0-05 0-000000 0- 000000 0-000000 0-000000 0-000000 0- 000000
0-10 0-000000 0-000000 0-000000 0-000000 0-000000 0-000000
0-15 —0-000002 —0-000001 0-000000 0-000000 0-000000 0-000000
0-20 —0-000005 —0-000003 0-000000 0-000000 0-000000 —0-000001
0-30 —0-000019 —0-000013 0-000000 0-000000 0- 000000 —0-000003
0-40 —0-000038 —0-000034 0-000000 —0-000001 0-000003 —0-000007
0-50 —0-000053 —0-000065 0-000000 —0-000002 0-000007 —0-000010
0-60 —9-000054 —0-000104 0-000001 —(-000004 0-000012 —0-000013
0-70 —0-000041 —0-000146 0-000002 —0-000007 0-000020 —0-000013
0-80 —0-000005 —0-000188 0- 000003 —0-000009 0-000019 —0-000011
0-90 +0-000041 —0-000228 0-000005 —0-000009 0-000017 —0-000009
1:-00 +0-000094 —0-000264 0-000007 —0-000006 0-000017 —0-000007
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TABLE 1—continued

+0-000087

Po fis’ by S fo' foo fes'
0-00 0-000025 0 0 0 0 0
0-05 0-000025 0-000000 0-000000 0-000000 0-000000 0-000000
0-10 0-000025 0-000000 0-000000 0-000000 0-000000 0-000000
0-15 0-000025 0-000000 0-000000 - 0000000 0-000000 0-000000
0-20 0-000025 0-000000 0-000000 0-000000 0-000000 0-000000
0-30 0-000024 0-000000 0-000000 0000000 0-000000 0-000000
0-40 0-000023 0-000000 0-000000 0-000000 0-000000 —0-000001
0-50 0-000022 0-000000 0-000000 0-000000 0-000000 —0-000001
0-60 0-000021 0-000000 0-000000 —0-000001 0-000001 —0-000002
0:-70 0-000019 0-000000 0-000000 —0-000003 0-000002 —(-000002
0-80 0-000017 0-000000 0-000001 —0-000003 0-000002 —0-000003
0-90 0-000016 0-000000 0-000002 —0-000003 0-000003 —0-000003
1-00 0-000014 —0-000001 0-000001 —0-000004 0-000003 —0-000003
Po /e’ 5’ 1" I " f llﬂ
0-00 0 0 0 —0-002381 0 0
0-05 0-000000 0-000000 —0-000003 —0-002381 0-000000 0-000000
0-10 0-000000 0-000000 —0-000012 —0-002381 0-000000 0-000000
0-15 0-000000 - 0-000001 —0-000025 —0-002381 0-000000 0-000000
0-20 0-000001 0-000006 —0-000042 —0-002381 0-000000 +0-000001
0-30 0-000003 0-000034 —0-000073 —0-002379 —0-000001 0-000000
0-40 0-000009 0-000101 —0-000085 —0-002375 —0-000003 —0-000008
0-50 0-000019 0-000219 —0-000060 —0-002367 —0-000008 —0-000031
0-60 0-000032 0000389 + 0-000009 —0-002354 —0-000014 —0-000076
0-70 0-000047 0-000606 +0-000124 —0-002337 —0-000022 —0-000148
0-80 0-000065 - 0-000861 +0-000283 —0-002312 —0-000032 —0-000244
0-90 _ 0-000085 0-001145 +0-000480 —0-002290 —0-000044 —0-000366
1-00 0-000105 0-001449 +0-000707 —0-002261 —0-000057 —0-000509
Po S fs! Sid Jis" Ji" S
0-00 0 0 0 0 0 0
0-05 0-000000 0-000000 0-000000 0-000000 0-000000 0-000000
0-10 0-000000 0-000000 0-000000 0-000000 0-000000 0-000000
0-15 0-000001 (- 000000 0-000000 0-000000 0-000000 0-000000
0-20 0-000005 0-000002 0-000000 0-000000 +0-000001 0-000000
0-30 0-000023 0-000008 0-000000 —0-000001 +0-000001 0-000003
0-40 0-000059 0-000023 0-000001 —0-000001 0-000000 0-000010
0-50 0-000109 0- 000049 (4-000002 0-000000 —0-000007 0-000018
0-60 0-000166 0-000084 0-000003 +0-000004 —0-000020 0-000027
0-70 0-000218 0-000127 0-000005 +0-000014 —0-000038 0-000035
0-80 0-000258 0-000176 0-000008 +0-000031 —0-000060 0-000040
0-90 0-000281 0-000228 0-000012 +0-000055 —0-000083 0-000041
1-00 0-000283 0-000283 0-000016 —0-000105 0-000039
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TABLE 1—continued

Po f ;.s" S foo” for” S iy
0-00 —0-000050 0 0 0 0 0
0-05 —0-000050 0-000000 0-000000 0-000000 0-000000 (- 000000
0-10 —0-000050 0-000000 0- 00000_0 0-000000 0-000000 0- 000000
0-15 —0-000050 0-000000 0-000000 0- 000000 0-000000 0-000000
0-20 —0-000050 0-000000 0-000000 0-000000 0-000000 0-000000
0-30 —0-000049 0-000000 0-000000 0-000000 +0-000001 0-000001
0-40 —0-000048 0-000000 0- 000000 —0-000001 +0-000001 0-000001
0-50 —(-000047 0-000000 -+ 0-000001 —0- 000001 4 0- 000001 0-000003
0-60 —0-000045 —0-000001 +0-000001 —0-000001 0-000000 (- 000004
0-70 — 0000043 —0-000001 0-000000 4-0-000001 —0-000002 0- 000005
0-80 —0-000041 —0-000001 —0-000002 +0-000004 —0-000005 0- 000006
0-90 —0-000038 —0-000002 —0-000004 40000009 —0-000008 0-000007
100 —0-000034 —0-000003 —0-000009 +0-000014 —0-000010 0000008
Po S fis” fis" fid" fis” fio"
0-00 0 0 0 0 0-000025 0
0-05 0000000 0-000000 0- 000000 0-000000 0-000025 0000000
0-10 0-000000 0- 000000 0- 000000 0-000000 0000025 0-000000
0-15 0-000000 0-000000 0-000000 0- 000000 0-000025 0-000000
0-20 0-000000 0-000000 0-000000 - 0-000000 0-000025 0- 000000
0-30 0-000000 0-000000 —0-000001 0-000000 0-000025 0-0006000
0-40 0-000000 0-000000 —0-000003 —0-000001 0-000025 0-000000
0-50 0-000000 +0-000001 —0-000006 |- —0-000003 0-000024 0-000000
0:60 0-000000 +4-0-000003 —0-000010 —0-000006 0000024 0000000
0-70 0-000001 +0-000005 —0-000013 —0:000010 0-000024 0000000
0-80 0-000001 4-0- 000009 —0-000016 —0-000014 0-000024 —0-000001
0-90 0- 000001 -+0-000013 —0-000017 —0-000019 0-000023 —0-000001
1-00 0-000002 +0-000018 —0-000018 —0-000024 0-000023 —0-000001
Po f: 20”’ J: o1 f: 2 b .
0-00 0 0 0 0
0-05 0000000 0000000 0-000000 0-000000
0-10 0-000000 0- 000000 0- 000000 0000000
0-15 0-000000 0-000000 0-000000 0- 000000
0-20 0- 000000 0-000000 - 0-000000 0000060
0-30 (- 000000 0-000000 —(-000001 0-000000
0-40 0-000000 0-000001 —0-000001 0- 000000
0-50 0-000000 0-000002 —0-000002 —0-000001
0-60 —(-000001 0-000004 —0-000003 —0-000001
0-70 —0-000002 0-000006 —0-000003 —0-000002
0-80 —0-000003 0-000008 —0-000002 —0-000003
02-90 —0-000005 0-000011 —0-000001 —0-000004
1-00 —0-000008 0000013 0000000 —0-000005
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TABLE 1—continued

!

’

’

’

’

Po £o &1 &s &s 8a 8&s
0-00 1-0 - 0-5 0 0-5 0-075 0
0-05 0-963166 0-474164 —0-014397 0-453919 0-069182 —0- 000605
0-10 0-893345 0-426529 —0-035815 0-377252 0-059258 —(-000180
0-15 0-815631 0-374829 —0-053009 0-303311 0-049349 4-0-001342
0-20 0-740564 0-326084 —0-064176 0-241148 0-040703 +0-003267
0-30 0-611740 0-245351 —0-073019 0-152514 0-027714 +0-006214
0-40 0-512629 0-186263 —0-072379 0-098220 0-019214 +0-007704
0-50 0-437167 0-143588 —0-068209 0-064584 0-013622 40008221
0-60 0-379006 0-112474 —0-063068 0-043239 0009868 4+0-008222
0-70 0-333349 0-089430 —0:057961 0-029364 0-007287 +0-007971
0-80 " 0-296831 0-072080 —0-053244 0-020166 0-005476 +0-007611
0-90 0-267104 0-058806 —0-049012 0-013955 0-004179 +0-007212
1-00 0-242522 0-048504 —0-045271 0-009701 0-003234 +0-006810
Po g g7 & g g1 &'
0-00 +0-083333 0-1125 0 0 . +0-0375 0-007441
0-05 +0-064168 0-099348 +0-000049 —0-002192 +0-029928 0-006472
0-10 +0-038101 0-078995 +0-000134 —0-003703 +0-019958 0-005039
0-15 4+0-018499 0-060727 +0-000162 —0-003627 +0-012543 0-003805
0-20 +0-006055 0-046323 | - —0-000015 —0-003022 +0-007626 0002860
0-30 —0:005648 0-027188 —0-000373 —0-001501 +0-002521 0-001645
0-40 —0-008873 - 0-016373 —0-000650 —0-000453 4-0-000500 0-000980
0-50 —0-008953 0-010118 —0-000809 +0:000148 —0-000258 0-000605
0-60 —0-007961 0-006392 —0-000885 +0-000454 —0-000496 0-000385
0-70 —0-006711 0-004109 —0-000910 +0-000578 —0-000527 0-000251
0-80 —0-005500 0-002683 —0-000906 -+0-000609 —0-000470 0-000169
0-90 —0-004449 0-001770 —0-000886 | +0-000582 —0-000396 . 0-000116
1-00 —0-003577 0-001176 —0-000857 +0-000532 —0-000321 G-000081
Po &1 & & &5 &1 &7’
0-00 0 0 +0-003125 -+-0-005580 0 0
0-05 —0-000002 -—0-000007 +0-001640 +0-004509 0-000000 |- +0-000004
0-10 —0-000011 4-0-000125 +-0-000248 +0-003118 +4-0- 000001 -+ 0- 000008
0-15 —(-000043 +0-000210 —0-000394 +0-002079 +0-000001 +0- 000002
0-20 —0-000017 +0-000288 —0-000588 +0-001380 +4-0-000002 —0-000017
0-30 +0-000011 +0-000251 —0-000525 4 0-000615 -+ 0-000001 —0-000023
0-40 +0-000044 4-0-000169 —0-000341 +0-000278 —0-000002 —0-000021
0-50 +0-000067 +0-000094 —0-000192 +0-000124 —0-000005 —0-000016
0-60 +0-000082 +0-000037 —0-000093 +0-000053 —0-000007 —0-000011
0-70 +0-000089 —0-000003 —0-000031 +0-000020 —0-000008 —0-000004
0-80 +0-000093 —0-000026 —0-000001 +0-000004 —0-000008 —{0-000002
0-90 +0-000094 —0-000039 +0-000017 —0-000003 —0-000009 —0-000001
1-00 +0-000093 —0-000045 +0-000024 —0-000005 —0-000009 +0-000002
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TABLE 1—continued

’

’

’

”

"

”

Po 818 ST &20 8s &8s &7
0-00 "0 +0-001116 0-000253 0 —0-083333 —0-0375
0-05 — (- 000085 +0-000758 0- 000206 0-001381 —0-075719 —0-034601
0-10 —0-000093 +0-000386 0-000145 0-003329 —0-063243 —0-029693
0-15 —0-000052 +0-000155 0000099 0-004796 —0-051335 —0-024812
0-20 —0-000017 +0- 000062 0-0000068 0-005686 | —0-041240 —0-020532
0-30 -+ 0-000023 —0-000016 0-000033 0-006293 —0-026751 —0-014063
0-40 -+ 0-000032 —0-000028 0-000017 0-006145 —0-017674 ~0-009779
0-50 +0-000028 —0-000023 0-000009 0-005743 —0-011925 —0-006936
0-60 +0-000021 —0-000016 0000005 0-005286 —0-008207 —0-005017
0-70 +0-000014 ~0-000011 0-000003 0-004845 —0-005748 —0-003695
0-80 +0-000007 —0-000007 0-000002 0-004444 —0-004087 —0-002765
0-90 +0-000004 —0-000004 0-000001 0-004091 —0-002914 —0-002097
1-00 +0-000002 —0-000002 0-000001 0-003773 —0-002156 —0-001617

Po &' 8o &’ &n” &1’ &1
0-00 0 0 —0-0375 ~0-004464 0 0
0-05 —0-000131 0-002828 | —0-032406 —0-004017 0-000008 40-000087
0-10 —0-000519 0-006083 —0-024797 —0-003306 0-000047 —0-000118
0-15 —0-000986 0-007904 —0-018221 —0-002642 0-000116 —0-000479
0-20 —0-001391 0-008442 —0-013216 —0-002096 0-000196 —0-000757
0-30 —0-001872 0-007821 —0-006876 —0-001328 0-000323 —0-001071
0-40 —0-002031 0-006455 —0-003545 —0-000862 0-000389 —0-001111
0-50 —0-002024 0-005107 —0-001777 —0-000575 0-000412 —0-001025
0-60 —0-001945 0-003976 *| —0-000826 —0-000393 0-000413 —0-000896
0-70 —0-001839 0-003081 —0-000312 —0-000275 0-000403 —0-000762
0-80 —0-001726 0-002382 —0-000040 —0-000196 0-000387 —0-000632
0-90 —0-001620 0-001818 +0-000097 —0-000142 0-000370 —0-000506
1-00 —0-001512 0-001449 -+0-000168 —0-000105 0-000350 —0-000433

Po £14" &is" &6’ &’ &is 19"
0-00 —0-00625 —0-006696 0 0 0 —0-002232 .
0-05 —0-004180 —0-005695 0-000000 ~{(-000013 +0-000218 —0-001665
0-10 —0-001788 —0-004272 —{0-000003 —0-000020 +0-000314 —0-000995
0-15 —0-000293 —0-003095 —0-000010 +0-000003 +0-000257 —0-000544
0-20 | - +0-000485 —0-002229 —0-000020 +0-000031 +0-000171 —0-000282
0-30 +0-000953 —0-001168 —0-000041 +0-000093 +0-000027 —0-000043
0-40 +0-000879 —0-000628 —0-000055 +0-000125 —0-000045 +0-000029
0-50 +0-000686 —0-000345 —0-000062 -+0-000135 —0-000071 +0-000043
0-60 +0-000499 —0-000192 —0-000065 -+0-000132 —0-000074 +0-000040
0-70 +0-000348 —0-000107 —0-000065 +0-000124 —0-000066 +0-000031
0-80 +0-000237 —0-000059 —0-000064 +0-000109 —0-000055 +0-000024
0-90 +0-000158 —0-000032 —0-000063 +0-000090 —0-000045 +0-000017
1-00 + 0-000099 —0-000016 —0-000060 +0-000083 —0-000034 +0-000012
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TABLE 1—continued

"

"

"

"

"

Po 820 812 813 S1a 815 L6
0-00 —0-000362 0 0 +0-003125 0-001116 0
0-05 —0-000305 0-000005 —0-000139 +0-002704 0-001005 +0-000002
0-10 —0-000228 ‘0-000018 —0-000293 +0-002080 0000828 —0-000005
0-15 —0-000165 0-000034 —0-000375 +0-001545 0-000664 —0-000011
0-20 -0-000119 0-000046 —0-000400 +0-001133 0000529 —0-000017
0-30 —0-000064 0-000061 —0-000368 +0-000608 0-000337 —(-000026
0:40 —0-000035 0-000065 —0-000302 +0-000327 0000219 —0-000029
0-50 —0-000021 0-000064 —0-000239 +0-000174 0-000146 —0-000030
0-60 —0-000012 0-000061 —0-000186 +0-000090 0-000100 —0-000030
0-70 —0-000008 0-000058 —0-000144 +0-000043 0-000070 —0-000029
0-80 —0-000005 0-000054- —0-000112 -+0-000017 0-000050 —0-000028
0-90 —0-000003 0-000051 —0-000087 +0-000002 0-000037 —0-000026
1-00 —0-000002 0000047 —0-000068 —0-000005 0-000026 —0-000025

Po & gi8” &1 g
0-00 -0 0 4-0-001116 0-000109
0-05 -0-000028 —0-000138 +0-000926 0- 000096
0-10 0-000058 —0-000290 +0-000658 0- 000076
0-15 - 0-000098 —0-000342 +0-000449 0-000059
0-20 0-000124 —0-000336 +0-000301 0-000045
0-30 0-000142 —0-000267 +0-000130 0-000027
0-40 0000134 —0-000191 +0-000052 0-000017
0-50 0-000117 —0-000130 4-0-000016 0-000010
0-60 0-000099 —0-000086 0-000000 0-000007
0:70 0-000081 —0-000056 —0-000006 0-000005
0-80 0- 000066 —0-000035 —0-000009 0-000003
0-90 0-000054 —0-000021 —0-000009 0-000002
1:00 0-000044 —0-000013 —0-000008 0-000002

Po , hy' by k! hs' hy/ ks’
0-00 0 0-333333 0-016667 0 0 0-033333
0-05 0-000387 0-333313 0-016663 —0-000009 —0-000006 0-033315
0-10 0-001340 0-332986 0-016632 —0-000082 —0-000293 0-033156
0-15 0-002543 0-331983 0-016545 —0-000252 —0-001135 0-032738
0-20 0-003782 0-330113 0-016389 —0-000500 —0-002567 0-032034
0-30 0-005968 0-323716 0-015871 —0-001116 " —0-006771 0-029902
0-40 " 0-007586 0-314358 0-015135 —0-001747 —0-011838 0-027164
0-50 0-008674 0-302974 0-014262 —0-002303 —0-016888 0-024208
0-60 0-009343 0-290424 0-013322 —0-002754 —0-021408 0-021295
0-70 0-009702 0-277375 0-012366 —0-003099 -0-025178 0-018574
0-80 0-009840 0-264311 0-011432 —0:003349 —0-028140 0-016120
0-90 0-009823 0-251548 0-010539 —0-003520 —0-030359 - 0-013951
1-00 0-009701 0-239288 0-009701 —0-003626 —0-031944 0-012053
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TABLE 1—continued

Po he' hy ks hy' iy by
0-00 0 0 +0-008333 0-001786 0 0
0-05 0-000000 —0-000004 +0-008316 0-001784 0-000000 —0-000001
0-10 0-000001 —0-000075 +0-008162 0-001770 0-000000 —0-000006
0-15 0-000010 —0-000231 +0-007793 0-001737 0-000000 —0-000006
0-20 0-000032 —0-000429 +0-007226 0-001682 —0-000001 + 0-000003
0-30 0-000112 —0-000755 +0-005734 0-001528 —0-000008 +0-000051
0-40 0-000220 —0-000815 +0-004127 0-001343 |- —0-000020 +0-000113
0-50 0-000337 —0-000576 40002677 0-001156 —0-000035 +0-000161
0-60 0-000448 —0-000111 +0-001493 0-000983 —0-000052 +0-000178
0-70 0-000547 +0-000475 +0-000586 0-000830 —0-000069 +0-000158
0-80 0-000632 +0-001116 —0-000073 0-000698 —0-000085 +0-000119
0:-90 0-000700 +0-001730 —0-000536 0-000587 —0-000100 +0-000061
1-00 0-000753 +0-002304 —0-000838 0000494 —0-000112 —0-000011

Po hyy by’ by s’ g’ ey
0-00 0 0-001190 0 0 0 -+0-000149
0-05 —0-000006 0-001188 0-000000 0-000000 —0-000001 +0-000147
0-10 —0-000052 0-001165 0-000000 0-000000 —0-000005 +0-000137
0-15 —0-000147 0-001114 0- 000000 +0-000001 —0-000011 +0-000103
0-20 —0-000266 0-001039 0-000000 +0-000002 —0-000013 +0-000090
0-30 —0-000494 0-000849 0-000000 +0-000001 —0-000003 -+0-000035
0-40 —0-000632 0-000654 0-000001 —0-000004 +0-000019 —0-000006
0-50 —0-000666 0-000483 0-000003 —0-000012 +0-000042 —0-000030
0-60 —0-000625 0-000345 0-000005 —0-000019 +0-000059 —0-000040
0-70 —0-000544 0-000240 0-000007 —0-000023 +0-000073 —0-000042
0-80 —0-000439 0-000163 0-000009 —0-000024 +0-000070 —0-000040
0-90 —0-000336 0-000106 0-000011 —0-000024 +0-000065 —0-000035
1-00 -0-000244 0-000066 0000013 —0-000019 +0-000061 —0-000030

Po hyg' hyy hoy' hyy' by’ hog'
0-00 0- 000052 0 0 0 0 +0-000021
0-05 0- 000052 0-000000 0-000000 —0-000005 0-000000 +0- 000020
0-10 0-000051 0-000000 0-000000 0-000000 —0-000002 +0-000020
0-15 0-000048 0-000000 0-000000 0-000000 +0-000009 +0-000018
0-20 0-000045 0-000000 0-000000 +0-000001 —0-000007 +0-000015
0-30 0-000037 0-000000 0-000000 +0-000002 —(-000009 +0-000010
0-40 0-000030 0-000000 0000000 +0-000002 —(0-000008 + 0000006
0-50 0-000023 0-000000 0-000000 0-000000 —0-000005 +0-000003
0-60 0-000017 0-000000 +0-060001 —0-000001 —0-000002 +0-000001
0-70 0-000013 —0-000001 —0-000003 —0-000006 0-000000 0-000000
0-80 0000010 —0-000001 +0-000003 —0-000006 +0-000002 0-000000
0-90 0-000008 —0-000001 +0- 000005 —0-000006 +0-000003 0000000
1-00 0-000006 —0-000001 +0-000003 —0-000007 +0-000003 —0-000001
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TABLE 1—continued

Po he” hy" hy" hy' " hy"
0-00 0 0 —0-008333 —(-000595 0 0
0-05 0-000001 —0-000005 —0-008330 | -—0-000595 0-000000 -+0-000002
0-10 0-000007 4+0-000015 —(0-008292 —0-000593 —0-000001 +0-000012
0-15 0-000019 +0-000092 —0-008193 —0-000587 —0-000004 4+0-000027
0-20 0-000038 -+ 0-000231 —0-008024 —0-000577 —0-000009 +0-000039
0-30 0-000083 4-0-000651 —0-007511 —0-000546 —0-000025 +0-000026
0-40 0-000128 +0-001160 —0-006850. —0-000505 —0-000045 —(-000049
0-50 0-000167 +0-001664 —0-006133 —0-000459 —0-000064 —0-000173
0-60 0-000199 +0-002111 —0-005423 —0-000413 —0-000082 —0-000324
0:-70 0-000223 +0-002482 —0-004757 —0-000369 —0-000097 —0-000483
0-80 0-000240 +0-002772 —0-004153 —0-000329 —(-000110 —0-000633
0-90 0-000252 +0- 002989 —0-003615 —0-000292 —0-000119 —0-000769
1-00 0-000259 +0-003143 —0-003143 —0-000259 —0-000127 —0-000887

Po by’ " hya” hys” g by
0-00 0 —0-001190 0 0 0 —0-000298
0-05 0-000004 —0-001189 0-000000 0-000000 4+0-000001 | —0-000296
0-10 0-000039 —0-001178 0- 000000 0-000000 +0-000009 —0:000285
0-15 0000123 —0-001150 0-000000 —0-000003 +0-000022 —0:000262
0-20 0-000247 —0:001106 0000001 —0-000007 -0-000035 —0-000228
0-30 0000554 —0:000984 0-000004 —0-000016 +0- 000042 —0-000149
0-40 0000850 —0-000841 . 0-000009 —0-000019 +0- 000020 —(-000075
0-50 0-001079 —0-000700 0-000013 —0-000012 —(0-000022 —0-000018
0-60 - 0-001228 —0-000573 0-000018 +0-000006 —0-000072 4-0-000021
0-70 0-001303 —0-000463 0-000023 4+0-000032 —0-000118 +0-000045
0-80 0-001323 —0-000371 0-000027 +0-000062 —0-000158 +0-000057
0-90 0-001300 —0-000296 ~ 0-000030 40-000093 —0-000188 +0-000062
1-00 0-001249 —0-000235 0-000033 +0-000124 —0-000208 +0-000063

Po Ty hyy” hsy” byt by’ hoy”
0-00 —0-000062 0 0 0 0 —0:000041
0-05 —0-000062 0-000000 0-000000 0-000000 0-000000 —0-000041
0-10 —0-000061 0-000000 0-000000 0-000000 4+ 0-000004 —0-000040
0-15 —0-000059 0-000000 0-000000 0-000000 +0-000010 —(-000037
0-20 —0-000057 0-000000 +0-000001 —0-000002 +0-000016 —0-000034
0-30 —0+000050 —0-000001 +0-000002 —0-0000607 +0-000025 —0-000026
0-40 —0-000042 —0-000001 + 0000004 —0-000011 +0-000028 —0-000018
0:50 —0-000034 —0-000002 +0-000005 —0-000011 4-0- 000025 —0-000012
0-60 —0-000028 —{0-000003 -+0-000004 —0-000008 +0-000019 —0-000007
0:-70 —0-000022 —{-000004 +0-000002 —0-000003 +0-000013 —0-000004
0-80 —0-000018 —0- 000005 —0-000001 +0-000004 +0-000007 —0-000002
0-90 —0-000014 —0-000005 —0-000005 -+0-000010 -+ 0-000002 —0-000001
1-00 —0-000012 —0-000006 +0-000017 —0-000001 0- 000000

—0-000010
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TABLE 1—continued

pO h14lll h15lll hlelll k17lll hlglll hlgl//
0-00 0 0 0 0-000149 0-000010 0
0-05 0-000000 0-000000 0-000000 0-000149 0-000010 0-000000
0-10 0-000000 0-000000 —0-000002 0-000147 0-000010 0-000000
0-15 0-000000 —0-000001 —0-000007 0-000144 0-000010 0-000000
0-20 0-000000 —0-000002 —0-000014 0-000139 0-000010 0-000000
0-30 0-000001 —0-000001 —0-000031 0-000124 0-000009 - 0-000000
0-40 0-000001 +0-000002 —0-000048 0:000106 0-000008 —0-000001
050 0-000002 +0-000006 —0-000061 0000089 0-000007 —0-000001
0-60 0-000002 +0-000011 —0-000069 0-000073 0-000006 — 0000001
0-70 0-000003 -+0-000017 —0-000073 0-000060 0-000005 —0-000001
0-80 0-000003 -+0-000022 —0-000074 0-000048 0-000005 —0-000002
0-90 0000003 +0-000027 —0-000072 0000039 0-000004 —{-000002
100 0000004 +0-000031 —0-000069 0-000031 0- 000004 —0-000002
pO hzolll h21/I/ ]122”/ hzglﬂ
0-00 0 0 0 0-000021
0-05 0-000000 0-000000 0-000000 0-000021
0-10 0-000000 —0-000001 —0-000001 0- 000020
0-15 0-000000 —0-000001 —0-000004 0-000020
0-20 +0-000001 —0-000001 —0-000008 0:000019
0-30 -+ 0-000001 +0-000002 —0-000016 0-000016
0-40 +0-000001 -+ 0000007 —0-000022 0-000013
0-50 +0-000001 +0-000013 —0-000026 0-000010
0-60 —0-000002 +0-000019 —0-:000027 0-000008
0-70 —0-000004 +0-000024 —0-000026 0- 000006
0-80 | —0-000006 -+0-000028 —0-000025 0-000004
0-90 —0-000009 +0-000030 —0-000022 0-000003
1-00 —0-000011 +0-000031 —0-000020 0-000002
Po k' By ky k' k' ks
0-00 0 0 0-2 0 0 0
0-05 0- 000000 0- 000250 0-200000 0-000000 0-000000 -+0-000006
0-10 0- 000006 0-000996 0-199999 —0-000003 —0-000003 +0-000021
0-15 0-000022 0-002218 0-199992 —0-000002 —0-000022 -+0-000036
0-20 0-000056 0-003874 0-199971 —0-000008 —0-000078 +0-000030
0-30 0-000178 0:008239 0199829 —0-000037 —0:000396 —0-000132
0-40 0-000364 0-013536 0:199461 —0-000093 —0’001101' —0:000615
0-50 0-000594 0019235 0-198778 —0-000177 —0-002227 - —0-001486
0-60 0-000843 0-024924 0197726 —0-:000281 —0-003721 —0-002729
0-70 0-001094 0-030321 0-196290 —(0-000401 —0-005492 —0-004285
0-80 0-001337 0-035266 0194485 - —0-000526 —0-007410 —0-006048
0:90 0-001561 0-039670 0-192342 —0-000652 —0-009401 —0-007946
1-00 0-001764 0-043507 0-189902 . —0-000775 —0-011377 —0-009894
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TABLE 1—continued

Po k' Ry kg Ry kyy ki
0-00 0-004762 0 0 0 0002381 0
0-05 0-004762 0-000000 0-000000 +0-000003 0-002381 0-000000
0-10 0-004762 0- 000000 0-000000 +0-000010 0-002381 0-000000
0-15 0-004761 0-000000 —0-000003 +0-000016 0-002378 0-000000
0:20 0-004758 - 0-000001 —0-000008 +0-000012 0002371 0-000000
0-30 0-004741 0-000004 —0-000024 —0-000054 0:002332 0-000000
0-40 0-004702 0-000012 —0-000022 —0-000208 0-002249 —0-000001
0-50 0-004635 0-000027 +-0-000031 —0-000423 0-002122 —0-000003
060 0-004540 0-000049 +0-000160 —0-000649 0-001959 —0-000006
0-70 0004419 0-000077 +0-000377 —0-000853 0-001772 —0-000010
0-80 0-004278 0-000108 +0-000667 —0-000972 0-001576 —0-000015
0-90 - 0-004122 0-000142 -4+0-001026 —0-001022 0-001378 —0-000021
1-00 0-003956 0-000178 +0-001434 —0-000989 0-001187 —0-000028

Po ks ki ki kg k" kg
0-00 0 0 0 0-000099 0 0
0-05 0-000000 0-000000 0-000000 0000099 0-000000 0-000000
0-10 0-000000 0-000000 0-000000 0-000099 0-000000 0-000000
0-15 0-000000 —0-000002 —0-000001 0-000099 0-000000 0-000002
0-20 0-000000 —0-000006 —0-000005 0000099 0-000001 0-000007
0-30 +0-000003- —0-000018 —0-000025 0-000097 0-000002 0-000034
0-40 +0-000008 —0-000029 —0-000061 0-000094 0-000006 0-000093
0-50 -+0-000014 —0-000026 —0-000107 0-000089 0-000011 0-000188
0:60 +0-000015 —0-000007 —0-000155 0-000083 0-000018 0-000313
0-70 +0-000007 +0-000041 —0-000196 0-000076 0-000025 0-000458
0-80 —0-000016 -+0-000073 —0-000230 0-000069 0-000033 0000617
0-90 ~0-000053 -+0-000108 —0-000256 0-000062 0-000041 0-000779
1-00 —0-000100 +0-000161 —0-000267 0000056 0-000048 0-000940

Po ky" - k" ky" k" k" k"
0-00 0 —0-002381 0 0 0 0
0-05 —0-000003 —0-002381 0-000000 0-000000 0-000000 0-000000
0-10 —0-000012 —0-002381 0-000000 0-000000 0-000000 0-000000
0-15 —0-000024 —0-002380 0-000000 0-000000 0-000002 0-000000
0-20 —0-000037 —0-002379 0-000000 0-000000 0-000006 0-000002
0-30 —0-000050 —0-002371 —0-000001 —0-000001 0-000026 0-000015
0-40 —0-000026 —0-002351 —0-000002 —0-000010 - 0-000058 0-000043
0-50 +0-000049 —0:002318 —0-000004 —0-000032 0-000095 0-000085
0-60 +0-000174 —0-002271 —0-000008 —0-000068 0-000126 0-000138
0-70 +0-000342 —0-002211- —0:000011 —0-000119 0000141 0-000196
0-80 +0-000541 —0-002140 —0-000016 —0-000183 “0-000138 0-000255
0-90 +0-000761 | —0-002062 —0-000020 —0-000256 0-000114 0-000310
1-00 +0-000990 —0-001978 —0-000025 —0-000336 0-000072 0-000360
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TABLE 1—continued

Po kys"
.0-00 —0-000099
0-05 —0-000099
0-10 —0-000099
0-15 —0-000099
0-20 —0-000099
0-30 —0-000098
0-40 —0-000097
0-50 — 0-000094
0-60 —0-000090
0-70 —0-000086
0-80 —0-000081
0-90 —0-000076
1-00 —0-000071
Po Y my s g’ my '
0-00 0 0 ' 0 0-142857 0 0
0-05 0-000000 0-000000 0-000179 0-142857 0-000000 0-000000
0-10 0-000000 0-000005 0-000714 0-142857 0-000000 0-000000
0-15 0-000000 0-000026 0001607 0-142857 0-000000 0-000000
0-20 0-000001 0-000081 0-002855 0-142857 0-000000 —0-000002
0-30 0- 000007 0-000371 0-006401 0-142856 —0-000002 —0-000025
0-40 0-000024 0-001031 0-011285 0-142851 —0-000006 —0-000111
0-50 0-000057 0-002168 0-017381 0-142839 —0-000018 —0-000324
0-60 0:000108 0003822 0024514 0142812 —0-000038 —0-000723
0-70 0-000177 -0-005974 0-032477 0-142763 —0- 000068 —0-001350
0-80 0-000266 0-008582 0-041071 0-142687 |- —0-000110 —0-002233
0-90 0-000369 0-011559 0-050085 0-142577 —0-000163 —0-003370
1:00 0-000485 0-014828 0-059342 0-142428 —0-000226 —0-004749
Po mg m; mg my myg’ gy
0-00 0 0 0 0 0 0
0-05 0-000000 0-000000 0-000000 0-000000 0-000000 -+0-000001
0-10 0-000000 0~ 000000 0-000000 0-000000 0-000000 -+ 0-000005
0-15 —0-0000601 0-000000 0-000000 0-000000 0-000000 4+0-000011
0-20 —0-000003 —0-000001 0-000000 0-000000 —0-000001 +0-000019
0-30 —0-000035 —0-000006 0- 0600000 —0-000001 —0-000008 +0- 000038
0-40 —0-000164 —0-000030 0-000001 -+0-000001 —0-000032 -+-0-000049
0-50 —0-000490 —0-000090 0-000003 +0-000014 —0-000078 +0-000041
0-60 —0-001120 —0-000210 0-000007 +0-000051 —0-000138 +0-000003
0-70 —0-002143 —0-000409 0-000013 +0-000129 —0-000185 —0-000066
0-80 —0-003604 —0-000700 0-000023 +0-000262 —0-000204 —0-000165
090 —0-005533 —0-001090 0-000037 +4-0-000459 —0-000172 —0-000288
1-00 —0-007914 —0-001583 0-000054 +0-000733 —0-000023 —0-000419
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TABLE 1—continued

’

Po Hiys LT Mg ,7”15’ LT i
0-00 0-000992 0 0 0 0 0
0-05 0-000992 0-000000 0000000 0-000000 0-000000 0-000000
0-10 0-000992 0-000000 0-000000 0-000000 0-000000 ~ 0-000000
0-15 0-000992 0-000000 0-000000 0-000000 0-000000 0-000000
0:20 0:000992 0-000000 0-000000 0-000000 0- 000000 0-000000
0-30 0-000992 0-000000 0000000 —0-000001 —0-000002 —0-000001
0-40 0-000991 0-000000 +0-000001 —0-000001 —(0-000009 —0-000002
0-50 0-000988 0-000000 4-0-000001 +0-000002 - 0-000021 —0-000006
0-60 0-000983 —0-000001 0-000000 +0-000011 —0-000036 —0-000013
0-70 0-000974 —0-000002 [ ' —0-000005 +0-000023 —0-000051 —0-000022
0-80 0-000963 —(-000003 —0-000014 -+0-000046 —0-000069 —{-000033
0-90 0-000949 —0-000006 —0-000033 ~+0-000086 —0-000068 —0-000045
1-00 0-000932 —(-000009 —0-000069 -+-0-000092 —0-000068 —(-000059
Po g’ gy My’ " My’ Mag"
0-00 0 0 0 0 —0-000992 0
0-05 0-000000 0-000000 0-000000 —0-000001 —0-000992 0-000000
0-10 (-000000 ‘0-000000 0-000000 —0-000005 —0-000992 0-000000
0-15 0-000000 0-000000 0-000000 —0-000011 —0-000992 0-000000
0-20 0-000000 - 0-000000 0-000000 —0-000020 —0-000992 0-000000
0-30 0-000000 0-000002 0-000001 —0-000043 —0-000992 0-000000
0-40 0-000000 0-000008 0-000011 —0-000072 —0-000992 0-000000
0-50 0-000001 0-000024 -0-000038 —0-000102 —0-000991 0-000000
0-60 0-000002 0-000052 0-000094 —0-000126 —0-000990 —0-000001
0-70 0-000004 0-000097 0-000187 —0-000141 —0-000989 —0-000002
0-80 0-000006 0-000160 0-000321 —0-000142 —0-000986 —0-000003
0-90 0-000009 0-000240 0-000500 —0-000126 —0-000983 —0-000005
1-00 0-000013 0-000337 0:000721 —0-000093 —0-000978 —0-000007
Po myy” mys" myg” g
0-00 0 0 : 0 0
0-05 0-000000 0-000000 (- 000000 0- 000000
0-10 0-000000 0-000000 . 0-000000 0-000000
0-15 0-000000 0-000000 0-000001 0-000000
0-20 0-000000 0-000000 0-000001 0-000000
0:30 0-000000 +0-000001 0-000002 0-000000
0-40 —0-000001 +0-000004 0-000008 0-000001
0-50 —0-000005 +0-000009 0-000020 0- 000004
0-60 —0-000013 +0-000011 0-000041 0-000008
0-70 —0-000029 +0-000007 0-000071 0-000014
0-80 —0-000053 —0-000008 0:000108 0000023
0-90 —0-000088 —0-000045 0-000145 0-000033
1-00 —0-000133 —0-000093 0-000186 0-000046
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