POLYNOMIAL APPROXIMATION BY THE
METHOD OF LEAST SQUARES

By H. T. Davis

L. Introduction. In an earlier article in the Annals of Math-
ematics the author in collaboration with V. V. Latshaw published
formulas and tables for the fitting of polynomials to data by the
method of least squares.! In that paper two ranges of the inde-
pendent variable were considered, one from x=7 to x-p ,
and the other from x=-p to x=0 . For the first range formulas
were given for fitting polynomials of first, second and third de-
grees to data and these formulas were reduced to tables. For the
second range formulas were given for polynomials from the first
to the seventh degrees, but these formulas were not then reduced
to tables.

It is the purpose of the present paper to supply the tables
for the second range and hence to furnish a means of reducing
to a minimum the numerical labor involved in fitting to data poly-
nomials from the first to the seventh degree inclusive. Incidentally
some novel mathematical aspects of the problem of polynomial
approximation have been brought to light, particularly as it ap-
plies to the existence of a set of polynomials which are orthogonal
for a summation over discrete intervals.

The tables have been computed in the statistical laboratory of
Indiana University and have been checked by duplicate calcula-
tion. The computation has been made possible by grants of funds
by the Waterman Institute of the University. The author is par-
ticularly indebted to Dr. V. V. Latshaw, Miss Irene Price, Byron
Shelley, George Davis, and Miss Anna Lescisin for the work
which they have done in connection with the various computations
of this paper.

1Volume 31 (1930), pp. 52-78.
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156 POLYNOMIAL APPROXIMATION

2. Formulas. Let us first consider the data to be given as
a set of equally spaced items:

y ‘); )é Xi ...... ym
P ,v, ;cz A%.......xm

in which we assume that the ditference x,,, - x, 1s constant.

If 7 is an odd number, 77=Cp+7, we select zero as the
center of the x -range and without loss of generality we replace
the table just given by the following:

Y |\ Yo Yosr, 2 Yoz Yo N " No-7 Yo
x| -p -prd ----1 o 1.-- p-f p

Let us designate by /7,. the moments,

V4
1) M= Ty, F=QL2-

4 -)
S=-0

If 77 is an even number, »7=.20, we must make a slight
change in the notation and consider the distribution,

y )/_p ..... ~>/‘Z y_’ ‘}/’ )3 o . )/p
x|-(Co- L)~ 42 Y2 S - (Sp-2)2

The r-2# moments, A, , will be correspondingly equal to,

0
M= (3)E (252" [y e 1) s }.

The method of least squares is then employed as described
in the previous paper to determine the coefficients of the poly-
nomial, '

77
2) y=ag*a,~x +sz/rz+ """ *2nx, mr=1, -, 7

It will be unnecessary to repeat the explicit formulas obtained
since they have been given in the previous paper, but it will be
useful in explanation of the notation of the tables to give the fol-
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lowing determination of the coefficients as linear functions of
the moments :2
1. The straiyht line, y=c,+a,x.

M, IM, /
(3 = Q =AM = = /‘1 .
3) < (2x+1) © e edizeer) "

2. The parabola, y =, » @,x+z,x2
a, = AM,+BM, ,
4) a, determined from (3).
a{ = 'B% +CM2 )

3. The cubic, y=a,+a,x+z,x%ra,x”

a, =AM +BM,,

(5) @, and @, determined from (4).
/ ’
CZ3 ’-5 /‘7’ /‘C %’
1. The quaitic, y=c,+ @, » @y x%ayuirqrt

aﬂ:AMo-LE/’?é.fC‘/‘(‘,
(6) @, =8M+DM+ M, @ and @y determined from (5).
d¢ = C/Vo wf%* /‘-/‘74)

5. The quintic, y=a,+ax +@, 2% q,x%qx%qgr”

a,=AM,+ 817,+C 1,
(7) @=B7%+DM,+£7, a,a,and a, determined from (6).
a5 =CMy+ E Myt F I,

6. The sextic, y=q,+q,x+@qx?tqu’sq,x % a viaqx®

2The notation follows that of the previous paper. It should be noted
that the cocfficients 4, 8, C, etc. for the straight line, the parabola,
the quartic, and the sextic, and the coefficients A% B! C’ et for the
cubic, the quintic, aad the septic are all given by different formulas, but
it is huped that the omission of subscripts denoting the degrees of the poly-
nowrtals will lead to no confusion.
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dazd/vo-fﬁ%f(% +DPM,,

@, =DM, +EM, + FMy 2 &M,
(8) ‘ N “ ’ ¢ a,, g;and @y determined
Qu=C +F M, + HM, +IM, from (7).
as =D/Vo + 6% *[M4 'I‘I/Mé »

. <
7. The septic, y=a,+, %+ ayx?+Q, 23+, %

s
I~ 1 +a’5456¢a,x7.

a, =AM, + BN, + CM, +DMy,

qiaﬁ%ff%ff%+67‘77, Z,, @y, 2y .
9) and s determined
as= CMy+FMyr H WM+ I, from (8).

a7=,DW7 f&%*[% '/'\// 7>

3. Orthogonal Polynomials. In a paper the significance of
which has perhaps never been fully appreciated, J. P. Gram in-
vestigated the problem of polynomial approximation over discretc
intervals by means of orthogonal polynomials.® This method has
since been more fully investigated by Edward Condon* and his
work was made the basis of a method for obtaining least squares
polynomials by R. T. Birge and J. D. Shea.® The work of the
latter, however, while effecting a simplification, does ‘not reduce
the problem to its simplest form.

In a recent paper issued by the Hungarian National Commit-
tee on Economic Statistics, Karl Jordan has employed orthogonal
functions in connection with binomial moments and has very

3Uber die Entwickelung reeller Functionen in Reihen mittelst der

Methode der kleinsten Quadrate. Journal fiir Math., vol. 94 (1883), pp.
41-73.

4The Rapid Fitting of a Certain Class of Empirical Formulae by the
Method of Least Squares. Univ. of California Publications in Mathematics,
vol. 2 (1927), pp. 55-66.

5A Rapid Method for Calculating the Least Square Solution of a
Polynomial of any Degree. [bid., pp. 67-118.
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greatly simplified the numerical work of curve fitting. The poly-
nomials which he employs, however, appear in the form,

Y=a,+ @ X rapx(i-1)+a,% (-I)2-8)+ - - - - ,

although in the final result they are numerically equivalent to the
polynomials of the present paper.
Let us begin with a set of polynomials,

&, (%), B (%), By(%), e, &, ()

of degrees QJZ, &, ---, 77 respectively such that,

o

Z B B w)-0, for spz.
X=-0O

Assuming the existence of such a set of polynomials we can
approximate by means of them a function #/%)which is defined
over the set of integers from -0 to o .

Writing the approximation equation,

(10) #%&)= A, &,/x) + Ay Sy ()4-e+ A,, &, (%),

we multiply by é_, &) and sum from -0 to o . We then obtain,

p) P
(11) ‘{; F(x) B, (%)= Ap S, where J,.iﬁ' é,z@’).

If we represent the polynomial &, &) by the series,

r
¢,.@)’¢, *¢/A§+ éxz+....,¢¢,.z’:

6See Berechnung der Trendlinie auf Grund der Theorie der kleinsten
Quadrate, Budapest (1930) and Praktische Anwendung der Trendberech-
nungs-Methode von Jordan, by A. Sipos, Budapest (1930).
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it is clear from the definition of the moments (1) that we get
from (10) the cvaluation,

.
(12) Ap = Z 5 75/ T

That these coefficients are identifiable with those explicitly
given in equations (3) to (9) is a consequence of the following
consideration :

Let us approximate 7%/ by minimizing the following sum:

0 2
U= Z [z%)-xro B,(0) - Ay By (%) = - = Ay By /z)] ,

x=-p

which is equivalent in its result to the somewhat different method
employed in the actual determination of the formulas (3) to (9).

Taking the derivative of / with respect to 4,.and equating
the result to zero we get,

-t 77
2 Z [ b (3)-Z A5 bp5) ()] - O
whence, recalling the orthogonality of the pulsacmials,

y=
(13) A= Z F12) 8, ) /5.

We thus see that the ratios g /s;. can be written down ex-
plicitly by comparing them with the corresponding coefficients of
M, in equations (3) to (9).

In particular, if »=7, we find the coefficients of the poly-
nomial & (%) by equating the right member of (13) with the
corresponding last row in the formulas (3) to (9). For example,



H. T. DAVIS 161

if =5 , we have,

/¢/‘77f¢§/~72+ +d, M,

%%
,_53_ 7

Hence we get,

’, /, /,
b =C5 45 $4:F5 4 -0
Dy means of this identification we obtain as the first scven

polynomials the following :

6,(0)=1/(2p+1) <A,
@,%)=3x/p(pr1)(2 pr1)= A,

.52 ,Of_eff) i
Gle)- {,0(,04-1)(4,0"’ 1)/2p+3)} { } "D,
574 Bp*+3p-1)2) 15 .
o). /J(pz-f)(4,o2-1)/2,0¢3)(,0+2)} 2O o,

/ 15274
G [ 4p(p?-1)(4p* )4~ 9/??,0»‘5//;%2){

{x,, (6p +6p~-5)x2 3p{p2-.1)f/)*2)] % FrlaC
35 ’

() 3 7 -11 s
O o Ry Ry v

{ \5/2,021‘2,0 3)»3 (15p% 30p* 35p% 50p+12 x}

% 63
= Fx% Ex?+ C %,
4 )= 327211243 Z
6\ ap( 2 LN p 24 N4 p 28 0 3 2o+ 7

{ o 5/3,92*3;) 70, (S0% 10p7-200%-250+14 ) x?

11
i 5,0/,02-1//72‘4)//0*3) } =Tx b Ix* G%eD,
3711
33.5-11% 13% }
¢, )= { 7 p(pg_ (% A Y R-9 ) AP 14 9NA 225 )pr4 )lip+)

7 - U3p*+3p-10)x% | T(15p%+30p% 90p* 105p+101)x3
73 173
. 35p by 10506 2605™ 735,p% 497+ 86 130);5}
37113 )

TIX7+ I+ G+ D%,

0
. 2
In order to effect the computation of the sum S, ='§ &, 0%)

“See note at end of this section.
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we replace the value of A4,,,as given by (13) in (10) and compare
the coefficient of x with the corresponding coefficient in the
proper formula of the set from (3) to (9). Thus for »»-35, since
Bo(x) = Fxd+ £ Fr Clk, we have from the quintic
approximation,

fix)= x3F. /,“7,. +EMy +C'M,) # terms of lower degree,

&%, #0%, A

=F'x‘f
Sy 9 35

+ terms of lower degree,

* * terms of
5 S5 5 + of lower degree,

(F’ My, Fremy Fom,

Equating the coefficients of /7 it is clear that Jy =~ ",

4. The Recursion Formula. It will be obvious from the pre-
ceding discussion that the polynomials which we have investigated
are essentially the analogue of the well-known Legendre poly-
nomials, where the integration between the limits -7 and +7
used in the definition of the latter’s orthogonality is here replaced
by the discrete sum over the integers from -0 to+o . We might,
therefore, expect to find a recursion formula connecting any suc-
cessive three of the new polynomials similar to the recursion
formula which exists for the Legendre case. It turns out that
this expectation is justified and we find the following relationship

holding between &,,,/%), &, (%), and 4_, /&) :

/’7*‘1/2/2,0—77//2,0*»+2/¢”” x)
(14) - 4rensrdZ/f<cnr3)x ¢n rx)
+d(2n+I)(2nr3) B, ,r¥)=O.

From this equation we easily deduce that the coefficient, 2.7
of x”7%7in 2,7 (%/is related to the coefficient, &, ,of x” in
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2, )as follows:
Zoss = 4/2’7*1)(2’7"‘5')47//’7*//2//0-)7//2,0#742}

From this we obtain by iteration and a proper change in no-

tation, the following value for & :

asy & (27225252, . (Zr0-2)%(2 5902) Y{(n1) 20352
(42 aN329) - (4020t ) (Goen Yoo )}

The value thus obtained is at once seen to be equal to
P
Jﬂ = Z ¢ ,27 / A:}.
-~

As an example consider the case where 77=.2. We then have,

GO 2% B e [t Galfort) % 2o %p1) /5

where we abbreviate, @< = 3*%5 ‘e/pzf,o+1}2(4p2—]/"ﬂ?p+3)2
We then obtain,
o

it i 2
.l,“-‘o’ gl)=a? f {':','o x‘f.zla(af-]/_i' ¥ +p~’/p.¢!)zﬂf,a+1)/b },

- az{g{m]j@pflﬁp 21 30-1)  LoYprl)¥or)
o) 2pel)/ 9}, 7
= @? [plp+ N3 pRINEor3)45 )= 325 folprl Ao Nor3)

which is seen to agree with the value of 5> as calculated directly
from (15).%

#The definition of the %,,ﬁ‘) which we have given above was chosen
for the obvious connection which the functions in that form have with the
problem of curve fitting and with the computed values in the tables. If,
however, the coefficient of 2”7 were reduced to unity,

B,(5) =1, BO)=x, gyic)=x2- plp+l) /.;7,
etc., then the recursion formula (14) would have been,
464)72-1);6”*1 c)-2(¥n2-1)2% ¢, &)+ r (20~ ﬂ+1)/2pfﬂf’1)¢”~/ﬂ): o

If, moreover, ¢,, () as just defined were multiplied by the coefficient
1-35...(@2n2)/n/ , which is the multiplier of the corresponding
Legendre polynomials, then the recursion formula becomes,

Lrrtl)d, ,p 1) -4 (2rrl) b, )+ r(o-rr+L. N0+ red)8, Jﬁv).-a
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5. The Polynomials of Gram. Tt will be at once evident that
the results obtained above permit us to define a new set of poly-
nomials which are orthogonal over the discrete range from

x=27 to x=p’

In the former paper in the Annals it was proved that the
formulas for the coefficients of the least square polynomial,

fitted to data given over the discrete range x=7 to x-=,0’, can
be obtained from the coefficients, <, , «,, a,,-; «,,, of equa-
.tion (2), by means of the following substitution:

p=o-2)2,
2
o4 r(r-7) (o7 ,o+1
=”3~_"/2 ezt 20 (T2 ST "“"/j/f

where A7, are the moments defined by (1) and /7. are the
moments,
o
:Z ‘S','
S %
Conversely we can pass from the range x=-0 to x=p0
to the range x=7 to =0’ | hy means of the substitution:

pl=20+7,

7124

r'/r-.[) ol )2 o vl
m, =M.+ - .., A ,'_2 ..... / /M

Replacing #7. and ., by x 7, it is clear that new polynomials
Y, (x)are obtained which belong to the range x=7 to =0 .
The polynomials may be explicitly evaluated from

Bi)= By o r By 67

o’
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as follows:

Yy o)= B0 B o= 0)4 B (02 LU+ 52

+ By [0 b7k mrafm-d) % S,

(16)

where b:/pijj/ 2 and @, denotes the value of &, after
the substitution o=/ ’—1//2.

These polynomials can be proved by the method of section 3
to be orthogonal over the discrete range x = 10 #=0"and they are
identifiable with the last lines of the formulas (3), (4), and (5)
of the Annals paper previously cited where the 72, are replaced
hy x”

Polynomials orthogonal over the discrete range x=Qto x=n-f
were first obtained by Gram in the paper to which we previously
referred and hence (16) may properly be called the Gram poly-
nomial of wn 44 degree.

The following explicit formula, in the notation of the present
paper where the range is from x=Z tox- o , was derived by

Gram:

! Co-1)1 (mrmrl) (p-2)l(x-1)
%/xh {/,O-m-f)/ }{ ml 7 m/I-Oj).’)-]CZ
[t LNt 2 ) (o~ 3)!- (-2 Noe-2)
’ (o2 )0 202
(st Nme s SN o- 2l l-Dle-2 N -3) | } '
(m-3)73/%

Since the coefficient of 2™ in ¥, &/ equals &, = 27712
I 'ﬂ"’"l/zfz’mﬂ//m—’) 2 ool o4 A - (o Zm?) and since the

: @m)
coefficient of " in Gram’s definition is F]jm/m*]/ﬁ,wzj.../ﬁ.

it is clear that thc following equation holds betweer. 1/”7 /%) and

Wmfz):
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U, ()= {-) "ol o2 o2 ) (oF Yl i2rm)t ) 2722557 .
ﬂ?m-.//z/fzﬂfj/m/] %m )

={rr2) ool o2 4)- - (o2 m i m’//// 22 /(o) %”é—’).

By methods previously used it can be shown that,

p
E Yy - B o).

&=1

The first four Gram polynomials are given below explicitly :°

Y (x) =1/0

Y- 22)eeed)) [ =-Gort))2),

Yyo)-[100] o2 22 )|[ 6% (0 )+ Gort 025
Y G)-[ 2800 o2 L2 4 ) 102 9) | [ 2 Ltons) 2+

RO t5pe12)c - (orilorlors)] 20).

6. Tables and Numerical Application. In tables 1 to 7 the
numerical values of the coefficients of equations (3) to (9) have
been tabulated for values of 0 by half integers. For the case of
the straight line the range of 0 is from 0.5 to 100.0; for the
parabola the range is from 1.0 to 100.0; for the cubic the range
is from 1.5 to 50.0; for the other polynomials the range does not
exceed = 25.0. The tables have been computed to ten signifi-
cant figures and have been checked by duplicate calculation.

8These polynomials are essentially the same as those employed by
Jordan (loc. cit.) except that the summation in his work has taken over

the numbers 0, 1, 2, .. . . ., »-Z . His polynomials are also expressed
in terms of the Newton polynomials: x(x-2/).--(x-n/.
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In illustration of the application of these tables to the numer-
ical problem of polynomial approximation, we shall fit polynomials
to the data employed by Karl Pearson in the same connection, his
method being, however, the method of moments.’ The data are
from T. N. Thiele’* and consist of a system of frequencies ob-
tained from a game of patience (solitaire):

Value of character{ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Frequency 0 3 7 35101 8 94 70 46 30 15 4 5 1 0
Class marks () |7 -6-5-4 -3 -2-1 0 1 2 3 4 5 6 7

Computing the moments, using the values of x for this pur-
pose, we obtain the following:

M,=300; M=-370; My=2728; M,=-I5508:
M, =34108; M, --76380; M -626188; My =-1419708,

These values are then substituted in equations (3) to (9)
and the coefficients of the desired polynomials thus obtained. In
illustration we shall give only the computations for the parabola.

From the value corresponding to =/ in column A7 of
table 1 we obtain,

@, = M. (2)357 14.28 571 <-2. 035 714;

Similarly from the values corresponding to =/ in colunns
A ,8 ,and C of table 2 we compute,
@,=1 . 151 1312 21T 1", -(Z) 452 4886 578 < 63.221 718,

a,=-/. (Z) 452 496 E78 + M, -(3) 242 4046 542~ 1601 1635

100n the Systematic Fitting of Curves to Observations and Measure-
ments. Biometrika, vol. 1 (1902), pp. 265-303; vol. 2 (1903), pp. 1-27, in

particular, p. 18.
11 Forelaesninger over Almindelig Iagttagelseslacre, Copenhagen, (1889),

p. 12.
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Proceeding in this manner the other coefficients are easily
computed and we obtain the following seven polynomials of ap-

proximation:
y= 33, 533333 - 2035714 x,

= 83.221719-2.035714 ¢ - 1.60/163 22

= B3.R221 719~ 9. 924624 x - 1.601163 %4 236195 %

y = 75.058367- 9924624.x -3, 76031 76 . 2I6195x . ORI666x]
y= 78 O58I67-20. 405890 x 3. 760517%% 1. 1397970 . 045666 "

- 014922 x %
y =73 950386 - 20 405890.% - 3320586 x%+ 1.139793x7

4. Q20890 x *-.014922 x *+. O00338551 x °
y = 73.950386 - 25.763034.% - 3 320586 % +.2 O7032R x ¢

#. OPAGIO 1 *-. 0541182+ OOO33E551 60000460 7106 x7

The following table contains the values computed from these
polynomials over the range from x=-7tox=7/7:

x nsl n=2 n=3 =4 n=5 n=6 n=7

Yy
-7 0| 47.583 —.985 -26.778 —11.105  3.123  3.916 .591
-6 3] 45.548 17.794 14.109  7.393 — 8.863 —10.448 =-3.483
-5 7| 43.512 33.371 43.291 29.685 15.773 15.469 12.432
-4 | 35| 41.476 45.746 62.185 51.163 50.538 51.513  45.975
-3 |101 | 39.440 54.918 72.208 68.309 78.982 80.073 79.537

-2 | 89| 37.405 60.888 74.777 78.707 '92.918 93.194  97.660
-1 | 94| 35.369 63.656 71.309 81.032 90.625 89.932 94.397
70 | 33.333 63.222 63.222 75.058 75.058 73.950  73.950
46 | 31.298 59.585 51.932 61.655 52.062 51.370  46.905
30 | 29.262 52.746 38.857 42.787 28.576 28.853 24.388

15 | 27.226 42.704 25.415 21.516 10.843 11.935 12.471
4] 25.190 29.460 13.021 1.999 2.624  3.599 9.136
51 23.155 13.014  3.094 -10.512  3.400  3.095 6.133
1121.119 =-6.634 —=2.950 - 9.667 6.589  5.005 =1.959
0 | 19.083 —29.485 —33.693* 11.980 — 2.249 - 1.457 .869

NSO nsaw N=O

The approximation attained by these polynomials is exhibited
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in the following charts, the odd order cases being given in figure
1 and the even order cases in figure 2,

In order to illustrate the case where the number of items is
even we shall delete the last value from the series which we have
just used. The table must then e arranged as follows:

Frequency o g 7 J5 101 &9 94 O

Class mark |-Z3le -24l2 -9k -7l - -Je -4 22

Frequency 26 0 Vel 4 I z
Class mark | 3R sle 72 9glz 142 13/2

The method will be sufficiently illustrated by means of the
first, second, and fifth degree polynomials. To compute these we
first obtain the moments:

My =500; 17, =-330; ",=2283  I,=-275/;
My = L3025, M, =-2632. 5.

In order to evaluate the cocfficients of the parabola we use
the value corresponding to 2= 6.5 in column 4’ of table 1 and
the values in colunmins 4 , 8, and C cf table 2 as follows:

a,= 1, (&) 439 S604 596 = ~ 1. 406593
@,= 1 -16& 1093 /I~ Y, -(2) 538 OI57 143 = 68 14 734,
@y=- 1] (2) 558 0357 143 + M, (3) 43 4065 934 =~ 2. 06 18/,

The other coefficients are similarly obtained and we thus de-
rive the following approximating polynomials:

V=3I 72486 - 1. 406 593 x,

V=68 314704 - 1. 406593 x -2 005181 x 2

Y83 3725016631501 -5, 172074 5%+ 1. I 4921w Y. OF 78« *
-01750f
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The approximating values obtained from the parabola and the
quintic are recorded in the following table:

x y n=2 n=3 x y 7:2 n=5
-6.5 0 |-7.304 1.492 0.5 | 70 | 67.110 73.912
5.5 3 | 15.364 -12.686 1.5 | 46 | 61.691 50.922
-4.5 7 | 34.019 13.214 2.5 | 30 | s52.260 28.698
-3.5 | 35 | 48.662  49.869 3.5 | 15 | 38.816 13.295
-2.5 [ 101 | 59.293  79.419 4.5 4 | 21.360 7.280
-1.5 | 89 | 65.911  93.329 5.5 5 -.108 7.592
-0.5 | 94 | 68.516  90.257 6.5 1 |-25.589 3.407

In the article fromn which these data are taken, Karl Pearson
compares the efficacy of polynomial curves with that of skew-
frequency curves and shows the superiority of the latter in the
present case. It is worth noting here, however, that the least square
polynomials of the present paper give a measurably better fit than
the moment polynomials employed by Pearson. The sum of the
squares of the deviations from the data of the values obtained by
means of the sixth degree parabola of Pearson is found to be
1402.31; the same sum for the sextic of the present paper is
1091.22. For the septic the sum of the square of the deviations
is 926.32, which compares not too unfavorably with the sum 760.91
obtained from the skew-frequency curve.

AT B
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TABLE I .
(The numbers in parentheses denote the number of ciphers
between the decimal point and the first significant figure.)

Pl e o S Gy Sy S S

NEBRLNN==OO VoI NNOGa
CUONONTSUNOUND NOUNONONOUNS NMONOUNDNOUND NONMONMDNOND oo |l

NN N

322 5806 452
312 5000 000
303 0303 030
294 1176 471
285 7142 857
277 7777 778
270 2702 703
263 1578 947
256 4102 564
250 0000 000

1)

1)

1)

D
()
(1)

1)

1)

1)

1)
)243 9024 390
)238 0952 381
Y232 5581 395
Y227 2727 273
Y222 2222 222
)217 3913 043
)212 7659 574
)208 3333 333
Y204 0816 327
;200 0000 000

(
(
(
(
(
(
(
(
(
(
(
-(
-
(
(
(
(
(
(
(
(
(
§
(1)196 0784 314

1
1
1
1
.(1
.1
1
1
1
1
1

A A’
0 .500 0000 000 2.000 0000 000
1. .333 3333 333 .500 0000 000
1. .250 0000_000 .200 0000 000
2. .200 0000 000 .100 0000 000
2. .166 6666 667 (1)571 4285 714
3. .142 8571 429 (1)357 1428 571
3. .125 0000 000 (1)238 0952 381
4. J11 1111 111 (1)166 6666 667
4 .100 0000 000 (1)121 2121 212
5. (1)909 0909 091 . (2)909 0909 091
5. (1)833 3333 333 .(2)699 3006 993
6. (1)769 2307 692 (2)549 4505 495
6. (1)714 2857 143 (2)439 5604 396
7. . (1)666 6666 667 (2)357 1428 571
7. (1)625 0000 000 (2)294 1176 471
8. (1)588 2352 941 .(2)245 0980 392
8. .(1)555 5555 556 .(2)206 3983 488
9. .(1)526 3157 895 .(2)175 4385 965
9. (1) 500 0000 000 .(2)150 3759 398
10. (1)476 1904 762 .(2)129 8701 299
10. (1)454 5454 545 .(2)112 9305 477
11 (1)434 7826 087 .(3)988 1422 925
11 . (1)416 6666 667 . (3)869 5652 174
12 . (1)400 0000 000 . (3)769 2307 692
12 (1)384 6153 846 . (3)683 7606 838
13 1)370 3703 704 .(3)610 5006 105
13. 1)357 1428 571 .(3)547 3453 749
14. 1)344 8275 862 .(3)492 6108 374
14 1)333 3333 333 . (3)444 9388 209

.(3)403 2258 064
.(3)366 5689 150
. (3)334 2245 989
.(3)305 5767 762
.(3)280 1120 448
-(3)257 4002 574
-(3)237 0791 844
.(3)218 8423 241
.(3)202 4291 498
.(3)187 6172 608

.(3)174 2160 279
.(3)162 0614 213
.(3)151 0117 789
. (3)140 9443 270
.(3)131 7523 057
. (3)123 3425 840
. (3)115 6336 725
.(3)108 5540 599
.(3)102 0408 163
.(4)960 3841 537
. (4)904 9773 756
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(1)
. })178 5714 286
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1)

D

1)

)
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)
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))149 2537 313
)
)
)

)
)
)
))131 5789 474
)
)
)
)

)
)
;
3116 2790 698
)
)
)

192 3076 923
188 6792 453
185 1851 852
181 8181 818

175 4385 965
172 4137 931
169 4915 254
166 6666 667
163 9344 262

161 2903 226
158 7301 587
156 2500 000
153 8461 538
151 5151 515

147 0588 235
144 9275 362
142 8571 429
140 8450 704

138 8888 889
136 9863 014
135 1351 351
133 3333 333

129 8701 299
128 2051 282
126 5822 785
125 0000 000
123 4567 901

121 9512 195
120 4819 277
119 0476 190
117 6470 588

114 9425 287
113 6363 636
112 3595 506
111 1111 111
109 8901 099

.(4)853 7522 411
.(4)806 3215 610
. (4)762 3403 850
. (4)721 5007 215
. (4)683 5269 993
.(4)648 1721 545
.(4)615 2142 484
.(4)584 4535 359
. (4)555 7099 194
.(4)528 8207 298

. (4)503 6387 903
. (4)480 0307 220
. (4)457 8754 579
. (4)437 0629 371
. (4)417 4929 548
. (4)399 0741 480
.(4)381 7230 98t
.(4)365 3635 367
-(4)349 9256 408
.(4)335 3454 058

.(4)321 5640 877
.(4)308 5277 058
.(4)296 1865 976
. (4)284 4950 213
-(4)273 4107 997
.(4)262 8949 997
.(4)252 9116 453
. (4)243 4274 586
.(4)234 4116 268
.(4)225 8355 917

. (4)217 6728 595
.(4)209 8988 288
. (4)202 4906 348
- (4)195 4270 080
.(4)188 6881 457
.(4)182 2555 952
.(4)176 1121 482
-(4)170 2417 433
. (4)164 6293 781
.(4)159 2610 288

.(4)154 1235 763
.(4)149 2047 387
.(4)144 4930 102
-(4)139 9776 036
-(4)135 6483 993
.(4)131 4958 973
.(4)127 5111 732
.(4)123 6858 380
-(4)120 0120 012
-(4)116 4822 365
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. (2)980 3921 569
.(2)970 8737 864
.(2)961 5384 615
. (2)952 3809 524
.(2)943 3962 264
.(2)934 5794 393
.(2)925 9259 259
.(2)917 4311 927
. (2)909 0909 091
. (2)900 9009 009

.(2)892 8571 429
.(2)884 9557 522
.(2)877 1929 825
.(2)869 5652 174
.(2)862 0689 655
.(2)854 7008 547
.(2)847 4576 271
.(2)840 3361 345
.(2)833 3333 333
. (2)826 4462 810

.(2)819 6721 311
.(2)813 0081 301
.(2)806 4516 129
.(2)800 0000 000
.(2)793 6507 937
.(2)787 4015 748
.(2)781 2500 000
.(2)775 1937 984
.(2)769 2307 692
.(2)763 3587 786

.(2)757 5757 576
.(2)751 8796 992
.(2)746 2686 567
.(2)740 7407 407
.(2)735 2941 176
.(2)729 9270 073
.(2)724 6376 812
.(2)719 4244 604
.(2)714 2857 143
.(2)709 2198 582

.(2)704 2253 521
. (2)699 3006 993

. (2)694 4444 444 °

.(2)689 6551 724
.(2)684 9315 068
.(2)680 2721 088
.(2)675 5756 757
.(2)671 1409 396
. (2)666 6666 667
. (2)662 2516 556

(
(5
G
(5
(5
(5
(5
(5
(5
(5
(5
.(5
(5
.(5
(5
(5
(5
(5
(5
G
(5
(5
(5
(5
¢
(5
(
(
(

)
)
3)
5)
5)
(5)
(3)
-(5)
.(5)401 8969 536
3t
(5)
(5)
(3)
(5)
(5)

.(4)113 0895 500
.(4)109 8273 514
.(4)106 6894 271
.(4)103 6699 150
.(4)100 7632 819
.(5)979 6430 181
. (5)952 6803 662
.(5)926 6981 744
. (5)901 6522 778
.(5)877 5008 775

)854 2043 940
831 7253 310
810 0281 485
789 0791 446
768 8463 461
749 2994 051
730 4095 041
712 1492 665
694 4926 731
677 4149 844

)
)
)
)
)
)
)
)
)
)660 8926 677
)644 9033 290
)629 4256 491
)614 4393 241
)599 9250 094
)585 8642 670
)572 2395 166
1559 0339 893
) 546 2316 842
) 533 8173 277
)
)
)
)

521 7763 354
510 0947 756
498 7593 361
487 7572 920
477 0764 754
466 7052 476
456 6324 725
446 8474 910
437 3400 975
428 1005 180

419 1193 883
410 3877 343

393 6387 970
385 6053 522
377 7890 275
370 1825 370
362 7788 863
355 5713 587
348 5535 030
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.(2)657 8947 368
.(2)653 5947 712
. (2)649 3506 494
.(2)645 1612 903
. (2)641 0256 410
.(2)636 9426 752
.(2)632 9113 924
.(2)628 9308 176
.(2)625 0000 000
.(2)621 1180 124

. (2)617 2839 506
.(2)613 4969 325
-(2)609 7560 976
.(2)606 0606 061
. (2)602 4096 386
.(2)598 8023 952
.(2)595 2380 952
.(2)591 7159 763
.(2)588 2352 941
.(2)584 7953 216

.(2)581 3953 488
.(2)578 0346 821
.(2)574 7126 437
.(2)571 4285 714
.(2)568 1818 182
.(2)564 9717 514
.(2)561 7977 528
.(2)558 6592 179
.(2)555 5555 556
.(2)552 4861 878

.(2)549 4505 495
.(2)546 4480 874
.(2)543 4782 609
.(2)540 5405 405
.(2)537 6344 086
.(2)534 7593 583
.(2)531 9148 936
.(2)529 1005 291
.(2)526 3157 895
.(2)523 5602 094

.(2) 520 8333 333
.(2)518 1347 150
.(2)515 4639 175
.(2)512 8205 128
.(2)510 2040 816
.(2)507 6142 132
.(2)505 0505 051
.(2)502 5125 628
.(2)500 0000 000
.(2)497 5124 378

:
:

. (5

. g) 180 6009 315
(5
(5
(s

(5
:
(5
5
:
(5

. (5)341 7191 206
.(5)335 0622 546
.(5)328 5771 787
.(5)322 2583 868
.(5)316 1005 832
.(5)310 0986 734
. (5)304 2477 550
.(5)298 5431 096
.(5)292 9801 945
.(5)287 5546 354

.(5)282 2622 188
. (5)277 0988 855
. (5)272 0607 240
.(5)267 1439 639
. (5)262 3449 705
. (5)257 6602 389
.(5)253 0863 885
.(5)248 6201 581
.(5)244 2584 010
.(5)239 9980 800

. (5)235 8362 636
.(5)231 7701 211
.(5)227 7969 190
.(5)223 9140 170
.(5)220 1188 642
. (5)216 4089 957
.(5)212 7820 293
.(5)209 235¢ 621
.(5)205 7676 677
.(5)202 3758 930

.(5)199 0582 554
.(5)195 8127 404

)192 6373 986
)189 5303 438
)186 4897 501
)183 5138 498

V177 7493 378
174 9574 635
172 2237 531

)

)

)169 5466 999
)166 9248 438
)164 3567 692
)161 8411 044
)159 3765 191
)156 9617 233
) 154 5954 662
V152 2765 342
)150 0037 501
)147 7759 716
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TABLE II
(The number in parentheses denote the number of ciphers between the

decimal point and the first significant figure.)

ye) A 8 c

1.0 1.000 0000 000 - 1.000 0000 000 1.500 0000 000
1.5 .640 6250 000 - .312 5000 000 .250 0000 000
2.0 .485 7142 857 - .142 8571 429 .(1)714 2857 143
2.5 .394 5312 500 -.(1)781 2500 000 .(1)267 8571 429
3.0 .333 3333 333 -.(1)476 1904 762 .(1)119 0476 190
3.5 .289 0625 000 -.(1)312 5000 000 . (2)595 2380 952
4.0 .255 4112 554 -.(1)216 4502 165 . (2)324 6753 247
4.5 .228 9062 500 -.(1)156 2500 000 .(2)189 3939 394
5.0 .207 4592 075 -.(1)116 5501 166 .(2)116 5501 166
5.5 .189 7321 429 -.(2)8928571 429 . (3)749 2507 493
6.0 .174 8251 748 -.(2)699 3006 993 . (3)499 5004 995
6.5 .162 1093 750 ~.(2)558 0357 143 . (3) 343 4065 934
7.0 151 1312 217 -.(2)452 4886 878 . (3)242 4046 542
7.5 .141 5550 59% -.(2)372 0238 095 .(3)175 0700 280
8.0 .133 1269 350 - .(2)309 5975 232 . (3)128 9989 680
8.5 .125 6510 417 -.(2)260 4166 667 .(4)967 4922 601
9.0 .118 9739 054 —.(2)221 1410 830 . (4)737 1369 601
9.5 .112 9734 848 -.(2)189 3939 394 . (4)569 6058 328
10.0 .107 5514 874 —-.(2)163 4521 085 . (4)445 7784 778
10.5 « .102 6278 409 -.(2)142 0454 545 . (4)352 9079 616
11.0 (1)981 3664 596 -.(2)124 2236 025 . (4)282 3263 693
11.5 (1)940 2316 434 -.(2)109 2657 343 .(4)228 0328 367
12.0 (1)902 4154 589 -.(3)966 1835 749 .(4)185 8045 336
12.5 .(1)867 5309 066 -.(3)858 5164 835 . (4)152 6251 526
13.0 . (1)835 2490 421 -.(3)766 2835 249 .(4)126 3104 711
13.5 (1)805 2884 615 -.(3)686 8131 868 .(4)105 2587 260
14.0 (1)777 4069 954 -.(3)617 9705 846 .(5)882 8151 209
14.5 (1)751 3950 893 -.(3)558 0357 143 .(5)744 8752 582
15.0 (1)727 0704 824 -.(3)505 6122 965 .(5)632 0153 706
15.5 . (13704 2738 971 -.(3)459 5588235 .(5)539 0719 338
16.0 . (1)682 8655 216 -.(3)418 9359 028 .(5)462 0616 575
16.5 .(1)662 7221 201 -.(3)382 9656 863 .(5)397 8864 273
17.0 .(1)643 7346 437 ~.(3)351 0003 510 .(5)344 1179 912
17.5 . (1)625 8062 436 -.(3)322 4974 200 .(5)298 8393 081
18.0 .(1)608 8506 089 -.(3)297 0002 970 . (5)260 5265 763
18.5 . (1)592 7905 702 -.(3)274 1228 070 .(5)227 9607 543
19.0 .(1)577 5569 190 ~.(3)253 5368 389 . (5)200 1606 623
19.5 .(1)563 0874 060 —.(3)234 9624 060 .(5)176 3320 120
20.0 .(1)549 3258 868 -.(3)218 159 056 . (5)155 8282 897
20.5 . (1)536 2215 909 -.(3)202 9220 779 .(5)138 1205 295
21.0 . (1)523 7284 931 -.(3)189 0716 582 . (5)122 7738 040
21.5 .(1)511 8047 713 ~-.(3)176 4539 808 .(5)109 4288 253
22.0 .(1)500 4123 371 -~.(3)164 9348 507 .(6)977 8746 091
22.5 . (1)489 5164 279 -.(3)154 3972 332 .(6)876 0126 706
23.0 .(1)479 0852 511 ~.(3)144 7387 466 . (6)785 2017 048
23.5 . (1)469 0896 739 —.(3)135 8695 652 . (6)707 9612 604
24.0 . (1)459 5029 501 -.(3)127 7106 587 .(6)638 5532 937
24.5 .(1)450 3004 808 -.(3)120 1923 077 .(6)577 1539 385
25.0 . (1)441 4596 027 =.(3)113 2528 483 .(6)522 7054 537
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.(1)432 9594 017
. (1)424 7805 46S
. (1)416 9051 435
.(1)409 3166 020
.(1)401 9995 211
.(1)394 9395 832
. (1) 388 1234 606
.(1)381 5387 315
.(1)375 1738 042
.(1)369 0178 489

. (1)363 0607 359
. (1)357 2929 802
.(1)351 7056 910
.(1)346 2905 254
. (1)341 0396 474
.(1)335 9456 896
.(1)331 0017 189
.(1)326 2012 046
.(1)321 5379 902
. (1)317 0062 663

.(1)312 6005 470
.(1)308 3156 473
.(1)304 1466 631
.(1)300 0889 521
.(1)29 1381 169
.(1)292 2899 885
.(1)288 5406 123
.(1)284 8862 343
.(1)281 3232 880
.(1)277 8483 837

.(1)274 4582 970
.(1)271 1499 593
. (1)267 9204 481
.(1)264 7669 787
. (1)261 6868 960
.(1)258 6776 671
. (1)255 7368 746
. (1)252 8622 095
.(1)250 0514 657
. (1)247 3025 344

.(1)244 6133 981
.(1)241 9821 265
.(1)239 4068 715
.(1)236 8858 628
.(1)234 4174 039
.(1)231 9998 685
.(1)229 6316 964
.(1)227 3113 909
-(1)225 0375 130
.(1)222 8086 886
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. (3)106 8376 068
.(3)100 8979 921
. (4)953 9072 039
.(4)902 7715 085
4)855 2271 483
4)810 9642 365
4)769 7044 335
4)731 1972 624
4)695 2169 077
.(4)661 5594 279
4)630 0403 226
4)600 4924 038
4)572 7639 296
4)546 7169 646
. (4)522 2259 358
.(4)499 1763 590
.(4)477 4637 128
. (4)456 9924 414
. (4)437 6750 700
.(4)419 4314 188

. (4)402 1879 022
.(4)385 8769 053
.(4)370 4362 257
.(4)355 8085 750
.(4)341 9411 314
. (4)328 7851 389
.(4)316 2955 466
. (4)304 4306 842
.{4)293 1519 700
. (4)282 4236 468

.(4)272 2125 436
. (4)262 4878 599
.(4)253 2209 708
. (4)244 3852 489
.(4)235 9559 046
. (4)227 9098 389
. (4)220 2255 109
. (4)212 8828 165
.(4)205 8629 776
.(4)199 1484 413

.(4)192 7227 875
.(4)186 5706 450
.(4)180 6776 133
.(4)175 0301 927
. (4)169 6157 186
.(4)164 4223 022
.(4)159 4387 755
.(4)154 6546 407
. (4)150 0600 240
.(4)145 6456 325

.(6)474 3068 006
.(6)431 1880 006
.(6)392 68% 719
.(6)358 2426 621
.(6)327 3596 740
.(6)299 6173 287
.(6)274 6492 180
.(6)252 1369 870
.(6)231 8033 590
.(6)213 4062 671

.(6)196 7339 024
.(6)181 6005 253
. (6)167 8429 098
.(6)155 3173 195
.(6)143 8969 284
.(6)133 4696 147
.(6)123 9360 708
.(6)115 2081 785
.(6)107 2076 105
.(7)998 6462 352

.(7)931 1701 382
-(7)869 0921 290
.(7)811 9150 152
.(7)759 1932 610
.(7)710 5270 263
.(7)665 5569 614
.(7)623 959 513
.(7)585 4436 234
.(7)550 4855 968
.(7)516 6286 221

.(7)485 8769 184
.(7)457 2959 232
.(7)430 7052 407
.(7)405 9555 630
.(7)382 8899 060
.(7)361 3792 371
.(7)341 3026 128
.(7)322 5542 998
.(7)305 0198 458
.(7)288 6209 294

.(7)273 2687 523
.(7)258 8861 864
.(7)245 4025 308
.(7)232 7529 158
.(7)220 8777 671
.(7)209 7223 243
.(7)199 2362 081
.(7)189 3730 295
.(7)180 0900 478
-(7)171 3478 030
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(1

(1

(1
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. (})212 2956 479
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(1
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(1

(1

)220 6235 860
)218 4809 327
)216 3795 035
)214 3181 200

210 3109 957
208 3631 123
)206 4509 850
)204 5736 382
)202 7301 313

200 9195 574
199 1410 418
197 3937 403
195 6768 382
193 9895 490
192 3311 130
190 7007 963
189 0978 896
187 5217 074
185 9715 868

)

)

)

)

)

)

)

)

)

)

)184 4468 866
)182 9469 865
)181 4712 863
)180 0192 049
1178 5901 798
)177 1836 660
)175 7991 358
)174 4360 776
)173 0939 958
V171 7724 099
)170 4708 538
)169 1888 755
1167 9260 366
)166 6819 116
1165 4560 875
)164 2481 635
1163 0577 503
)161 8844 697
)160 7279 547
)159 5878 482
)
)
)
)
)
)
)
)
)
)

158 4638 037
157 3554 838
156 2625 611
155 1847 168
154 1216 409
153 0730 320
152 0385 968
151 0180 498
150 0111 131
149 0175 162

. (4)141 4027 149
. (4)137 3230 250

-.(4)133 3987 877
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. (4)129 6226 684
.(4)125 9877 439
. (4)122 4874 757
.(4)119 1156 852
. (4)115 8665 310
.(4)112 7344 877
.(4)109 7143 258

. (4)106 8010 936
.(4)103 9901 001
.(4)101 2768 991
.(5)986 5727 449
.(5)961 2722 631
.(5)936 8295 813
.(5)913 2086 499
.(5)890 3752 219
. (5)868 2967 491
. (5)846 9422 843

. (5)826 2823 903
. (5)806 2890 546
.(5)786 9356 098
. (5)768 1966 583
.(5)750 0480 031
.(5)732 4665 812
.(5)715 4304 029
. (5)698 9184 935
. (5)682 9108 392
.(5)667 3883 359

. (5)652 3327 419
. (5)637 7266 321
. (5)623 5533 562
. (5)609 7969 986
. (5)596 4423 407
. (5)583 4748 260
.(5)570 8805 261
.(5)558 6461 100
.(5)546 7588 138
.(5)535 2064 131

. (5)523 9771 965
. (5)513 0599 408
. (5)502 4438 871
. (5)492 1187 187
.(5)482 0745 403
. (5)472 3018 576
.(5)462 7915 587
.(5)453 5348 963
.(5)444 5234 708
.(5)435 7492 141

.(7)163 1099 278
-(7)155 3427 884
.(7)148 0152 984
(7)141 0986 957
-(7)134 5663 486
-(7)128 3935 804
.(7)122 5575 085
-(7)117 0369 000
-(7)111 8120 384
.(7)106 8646 031

.(7)102 1775 591
.(8)977 3505 652
.(8)935 2233 857
. (8)895 2565 744
.(8)857 3219 737
.(8)821 3000 421
.(8)787 0792 070
.(8)754 5552 728
. (8)723 6308 764
.(8)694 2149 871

. (8)666 2224 473
. (8)639 5735 494
.(8)614 1936 467
. (8)590 0127 944
. (8)566 9654 196
.(8)544 9900 158
.(8)524 0288 613
.(8)504 0277 597
.(8)484 9357 992
.(8)466 7051 300

. (8)449 2907 595
.(8)432 6503 610
.(8)416 7440 977
. (8)401 5344 591
. (8)386 9861 091
. (8)373 0657 455
. (8)359 7419 689
. (8)346 9851 615
.(8)334 7673 741
. (8)323 0622 212

. (8)311 8447 829
.(8)301 0915 145
. (8290 7801 613
. (8)280 8896 796
. (8)271 4001 634
. (8)262 2927 754
.(8)253 5496 829
. (8)245 1539 980
.(8)237 0897 218
. (8)229 3416 916
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b

48 0369 959
47 0692 956
46 1141 654
45 1713 622
44 2406 486
43 3217 937
42 4145 722
41 5187 645
40 6341 567
39 7605 399

138 8977 106
138 0454 701
137 2036 248
136 3719 855
135 5503 678
134 7385 917
133 9364 812
133 1438 649
132 3605 750
131 5864 481

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)130 8213 241
Y130 0650 470
)129 3174 642
)128 5784 266
)127 8477 -885
;1‘7 1254 075
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

[ e e

126 4111 445

122 2886 291
121 6275 450

117 1927 988
116 5855 277
115 9845 180
115 3896 733
114 8008 993
114 2181 034
113 6411 951
113 0700 856
112 5046 880
111 9449 168

O T T T T T e e T T T T T T T R Y O I I T T A A |
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Parrpara

(
(
(
(
-(
(
(
(

. (5)427 2043 746
.(5)418 8815 026
.(5)410 7734 371
.(5)402 8732 923
. (5)395 1744 458
. (5)387 6705 266
.(5)380 3554 041
.(5)373 2231 778
. (5)366 2681 669
. (5)359 4849 013

.(5)352 8681 120
. (5)346 4127 230
.(5)340 1138 429
.(5)333 9667 569
.(5)327 9669 199
.(5)322 1099 490
.(5)316 3916 169
.(5)310 8078 455
.(5)305 3547 000
. (5)300 0283 827

. (5)294 8252 276
. (5)289 7416 953
.(5)284 7743 676
. (5)279 9199 429
.(5)275 1752 316
.(5)270 5371 515

.(5)252 9930 341
.(5)248 8453 575

. (5)215 2973 968

.(5)211 9506 240
.(5)208 6728 615
5)205 4623 396,

)202 3173 428
Y199 2362 081
)196 2173 225
)193 2501 218
Y190 3600 889
; 187 5187 519

5
5
5
5
5
5
5)184 7336 824

(8
(8
.(8
.(8
.$8
.(8
(8

)

)
. (8)161 3541 647
(8)

.28 )221 8955 328
.(8)214 7376 124
. (8)207 8549 966

)201 2354 107
)194 8672 015.
188 7393 021
(8)182 8411 989
)177 1629 008
171 6949 101
166 4281 950

156 4646 446

.(8)151 7518 541
-(8)147 2083 854
- (8)142 8271 834
.28)138 6015 271
-(8)134 5250 116
. (8)130 5915 317
-(8)126 7952 663
-(8)123 1306 632

. (8)119 5924 258
.(8)116 1754 993
.(8)112 8750 590
.(8)109 6864 980
.(8)106 6054 166
.(8)103 6276 117
.(8)100 7490 669
.(9)979 6594 350
.(9)952 7457 143
.(9)926 7144 106

.(9)901 5319 538
.(9)877 1662 253
. (9)853 5864 881
. (9)830 7633 199
.(9)808 6685 508
.(9)787 2752 029
. (9)766 5574 344
.(9)746 4904 858
.(9)727 0506 294
.(9)708 2151 209

. (9)689 9621 539
.(9)672 2708 166
.(9)655 1210 509
.(9)638 4936 130
. (9)622 3700 369
. (9)606 7325 988
. (9)591 5642 838
.(9)576 8487 544
. (9)562 5703 199
.(9)548 7139 081
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TABLE III
(The numbers in parentheses denote the number of ciphers between the
decimal peint and the first significant figure.)

47 B’ | c’

D

—
UIA.JBC»CAQ\)N'—“—‘O 9\0\00000\:\1@\0\0\ NHEBWWNN —

Pk ek ek kP d e
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2.534 7222 222
.902 7777 778
.450 6999 559
.262 5661 376
.167 8541 366

.114 3378 227
816 0531 598
603 7943 538

(1)

(1

(1)459 7794 181
(1)358 4609 835
(1)285 0269 624
. (1)230 4589 927
. (1)189 0399 941
. (1)157 0204 105
.(1)131 8685 978
(1)111 8316 811
(2)956 6897 397
(2)824 8507 009
.(2)716 2246 443
.(2)625 9079 085
.(2)550 1917 791
. (2)486 2354 500
.(2)431 8375 890
.(2)385 2742 263
.(2)345 1820 327
.(2)310 4731 565
.(2)280 2723 203
.(2)253 8698 342

.(2)230 6861 266
.(2)210 2447 093
-(2)192 1513 833
.(2)176 0781 076
.(2)161 7503 875
-(2)148 9373 393
.(2)137 4438 092
-(2)127 1040 798
-(2)117 7768 137
-(2)109 3409 664

.(2)101 6924 641
. (3)947 4149 003
.(3)884 1025 513
.(3)826 3115 900
.(3)773 4526 546
.(3)725 0103 342
.(3)680 5325 601
.(3)639 6217 018
.(3)601 9270 658
.(3)567 1385 543

LN T T T N I |

LI A T B B |

- 1.138 8388 889

=.236 1111 111
.(1)779 3209 877
.(1)324 0740 741
.(1)155 7239 057
.(2)827 7216 611
. (2)474 2942 243
.(2)288 1377 881

.(2)183 4585 167
.(2)121 4063 714
.(3)829 8482 563
.(3)583 0679 850
.(3)419 5222 848
.(3)308 1642 014
-(3)230 5259 336
.(3)175 2561 737
.(3)135 1741 492
.(3)105 6201 476

. (4)835 0091 302
. (4)667 2071 889
. (4)538 3326 639
. (4)438 2359 455
. (4)359 6848 299
.(4)297 4533 626
.(4)247 7164 138
. (4)207 6407 573
.(4)175 1046 701
. (4)148 5029 580

. (4)126 6096 151
. (4)108 4799 077
. (5)933 7977 791
.(5)807 3440 736
.(5)700 9036 937
.(5)610 8752 239
.(5)534 3795 459
.(5)469 1008 114
.(5)413 1653 981
.(5)365 0491 008

. (5)323 5054 757

- .(5)287 5101 521

.(5)256 2172 813
. (5)228 9252 750
. (5)205 0496 990
.(5)184 1017 105
.(5)165 6708 183
.(5)149 4110 299
.(5)135 0296 678
.(5)122 2783 008

(1
(1
(2
2
(3

.(3)323 7503 238
(3
4
4
4
4

4
5
5

(5

. 3)226 6121 528
5
6

(

(

(

(

(

(

(

(

(

(6
.(6
. (6)355 9473 824

(6

(6

(

(

(

(

(

(

(

(

7
7
7
7
7
7
. 3)883 3555 638
8
8
8
8
8
8

.555 5555 556
)694 4444 444
)154 3209 877
)462 9629 630
)168 3501 684
)701 4590 348

)161 8751 619

)863 3341 967
)485 6254 856
)285 6620 504
)174 5712 530
)110 2555 282
1716 6609 334
V477 7739 556
)325 7549 697

)160 5169 416

)115 5721 980
)844 5660 620
)625 6044 903
)469 2033 678

Y272 8929 932
)211 2719 947
)165 0562 459

. (6
. 2)130 0443 149

)103 2704 854
)826 1638 832

(7
. ;)665 5209 059

)539 6115 453
)440 2094 185

(7
. ;)361 1974 716

)297 9879 141
)247 1119 288
)205 9266 073
)172 4036 712
)144 9758 144

)122 4240 211
1103 7942 787

)754 5328 774
)646 7424 663
)556 1985 210
)479 8575 476
)415 2613 392
1360 4155 020
)313 6949 739
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.{3)534 9812 832
.(3)505 2110 028
. (3)477 6101 850
-+ (3)451 9846 731
. (3)428 1608 021
. (3)405 9829 189
. (3)385 3112 389
. (3)366 0199 892
. (3)347 9957 969
.(3)331 1362 854

. (3)315 3488 491
.(3)300 5495 828
.(3)286 6623 418
.(3)273 6179 176
.(3)261 3533 111
.(3)249 8110 923
.(3)238 9388 342
.(3)228 6886 114
.(3)219 0165 553
.(3)209 8824 591

.(3)201 2494 260
.(3)193 0835 554
.(3)185 3536 630
.(3)178 0310 300
.(3)171 0891 785
.(3)164 5036 705
.(3)158 2519 263
.(3)152 3130 623
.(3)146 6677 431
. (3)141 2980 508

.(3)136 1873 638
.(3)131 3202 493
.(3)126 6823 653
.(3)122 2603 712
.(3)118 0418 479
.(3)114 0152 237
.(3)110 1697 079
.(3)106 4952 300
.(3)102 9823 841
.(4)996 2237 840

. (4)964 0698 884
.(4)933 2851 680
.(4)903 7975 033
.(4)875 5392 866
. (4)848 4470 959
.(4)822 4613 955
.(4)797 5262 609
.(4)773 5891 262
.(4)750 6005 505
-(4)728 5140 038

5)
3)
6)
6)
6)
.(6)700 5455 924
6)
6)
6)
6)
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(6
(6

(6

.(6)217 5529 331
(6

(6

(6

7
7
7
7
7
. ;)543 4917 120
7
7
7
7
7

765 4677 208

642 1215 945
589 4492 824
541 8786 342
498 8422 596

6)459 8437 659
)424 4479 170
6)392 2722 841
6)362 9801 450
)336 2744 286
6)311 8925 371
)289.6019 105
6)269 1962 143
)250 4920 591
)233 3261 690
6
6

)203 0422 839
1189 6778 555
1177 3553 804
)165 9829 799
)155 4715 079
145 7503 555
)136 7496 434

)120 6693 349
)113 4838 362

6
6

. 2)128 4078 366
6

.(6)106 8057 759
.(6)100 5938 300
.(7)948 1047 667

7)894 2160 708

.(7)843 9617 986

7)797 0591 436

.(7)753 2501 737

)712 2993 971
)673 9915 889

)638 1298 500
)604 5338 699
)573 0383 707

)515 7546 374
)489 6991 482
)465 2074 902
)442 1712 397
)420 4904 806
)400 0730 601

.(8)273 7701 591
. (8)239 5488 892
. (8)210 1306 046
. (8)184 7700 144
.(8)162 8431 482
. (8)143 8491 976
.(8)127 3419 126
. (8)112 9645 999
.(8)100 4129 777
.(9)894 3030 827

.(9)797 9935 200
.(9)713 3578 436
.(9)638 8279 197
.(9)573 0662 221
.(9)514 9290 691
.(9)463 4361 622
.(9)417 7452 730
.(9)377 1311 492
.(9)340 9678 883
.(9)308 7141 691

.(9)279 9008 467
.(9)254 1205 055
.(9)231 0186 414
.(9)210 2861 992
.(9)191 6532 449
.(9)174 8835 859
.(9)159 7701 896
.(9)146 1312 710
.(9)133 8069 469
.(9)122 6563 680

.(9)112 5552 554
(9)103 3937 811

. (10)950 7474 123
.(10)875 1197 773
.(10)806 2901 319
.(10)743 5786 772
. (10)686 3803 174
.(10)634 1557 280
.(10)586 4235 765
.(10)542 7537 357

.(10)502 7613 551
-(10)466 1016 730
.(10)432 4654 698
.(10)401 5750 791
-(10)373 1808 816
-(10)347 0582 199
-(10)323 0046 799
- (10)300 8376 920
. (10)280 3924 120
. (10)261 5198 458
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TABLE IV
(The numbers in parentheses denote the number of ciphers between the
decimal point and the first significant figure.)

—

et Nl Ty sery G y—y
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.177 8964 418
.169 2325 443

.161 3816 481
.154 2334 096
.147 6967 551
.141 6958 188
.136 1668 726
.131 0559 774
.126 3171 605
.121 9109 898
117 8034 442
.113 9650 116

.110 3699 628
.106 9957 611
.103 8225 802
.100 8329 073
1)980 1121 368
1)953 4368 071
.(1)928 1796 986
1)904 2302 916
1)881 4892 929
1)859 8672 410

)839 2833 163
)819 6643 189
)800 9437 893
)783 0612 483
)765 9615 377
)749 5942 464
)733 9132 (94
(1)718 8760 691
)704 4438 900
)690 5808 198
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.(2)848 0187 618
.(2)730 2463 319

.(2)633 3998 033
.(2)553 0129 672
.(2)485 7203 344
. (2)428 9521 906
. (2)380 7227 928
. (2)339 4807 972
.(2)304 0020 282
.(2)273 3115 358
. (2)246 6262 196
. (2)223 3120 976

.(2)202 8521 369
.(2)184 8217 922
.(2)168 8702 311
.(2)154 7057 999
.(2)142 0846 788
.(2)130 8019 601
.(2)120 6845 814
.(2)111 5856 901
.(2)103 3801 211
. (3)959 6074 542

. (3)892 3550 616
. (3)831 2499 865
.(3)775 6048 512
.(3)724 8225 801
.(3)678 3828 434
.(3)635 8307 796
. (3)596 7675 752
. (3)560 8425 626
. (3)527 7465 684
. (3)497 2062 910

.(4)776 8110 795
. (4)605 7342 846

. (4)478 0375 874
.(4)381 3882 532
. (4)307 3098 776
. (4)249 8750 625
.(4)204 8732 517
. (4)169 2702 036
. (4)140 8503 606
. (4)117 9762 025
.(5)994 2378 394
. (5)842 6871 608

.(5)718 0606 618
.(5)614 9338 741
.(5)529 0973 297
.(5)457 2585 218
. (5)396 8229 973
.(5)345 7320 530
.(5)302 3413 313
. (5)265 3292 500
. (5)233 6273 923
. (5)206 3671 945

.(5)182 8388 288
. (5)162 4592 807
.(5)144 7474 061
. (5)129 3043 255
. (5)115 7979 249
.(5
.(6
.(6)843 3722 746
(6
(6

O 4° Vo c

2. 1.000 0000 000 - 1.250 0000 000 .250 0000 000
2. .705 9936 523 - .495 6054 688 .(1)615 2343 750
3. .567 0995 671 - .265 1515 152 .(1)227 2727 273
3. .479 4006 348 - .162 3535 156 .(1)102 5390 625
4. .417 2494 172 - .107 8088 578 .(2)524 4755 245
4, .370 3002 930 -.(1 )756 8359 375 .(2)292 9687 500
5. .333 3333 333 -.(1)553 6130 536 .(2)174 8251 748
5. .303 3523 560 -.(1)418 0908 203 .(2)109 8632 813
6. .278 4862 197 -.(1)323 9407 651 .(3)719 8683 669
6. .257 4942 453 -.(1)256 3476 563 .(3)488 2812 500
7. .239 5159 021 —-.(1)206 4885 579 . (3)340 9902 791
7. .223-9329 020 -.(1)168 8639 323 .(3)244 1406 250
8. .210 2881 638 -.(1)139 9142 653 .(3)178 6139 557
8. .198 2357 141 -.(1)117 2614 820 .(3)133 1676 136
g. .187 5084 130 -.(2)992 7311 886 .(3)100 9557 141
0. -

)103 9505 362
)935 2909 319

)762 0889 075
)690 0318 611
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2.454 8611 111
.586 3715 278
.214 3308 081

1)962 5552 400

.(1)491 2101 788
. (1)274 0445 318
1)163 4129 759

)102 6452 931
)672 3770 510
)455 9791 210
Y318 3891 488
)227 9369 385
Y166 7477 045
Y124 3142 044
Y942 4020 458
725 1166 208
565 4114 845

)

)

)446 2073 095
)355 9882 993
)286 8401 475
)233 2288 596
Y191 2235 292
Y157 9915 515
Y131 4646 693
)110 1142 734
)927 9784 865
)786 5252 285

.(4)670 2028 598
.(4)573 9480 513
.(4)493 8316 295
. (4)426 7803 550
.(4)370 3725 753
. (4)322 6867 183
.(4)282 1879 680
.(4)247 6427 884
.(4)218 0539 471
.(4)192 6107 529

. (4)170 6506 766
.(4)151 6295 539
. (4)135 0983 037
.(4)120 6846 287
+(4)108 0785 483
.(5)970 2089 990
. (5)872 9415 063
.(5)787 1501 985
.(5)711 2852 655
. (5)644 0316 483

(
(
(
(
(1
(2
(2
2
(2
(2
(2
.(3
.3
.3
.3
(3
(3
3
(&)
(3
(3
(3
(4
(4
(

- .538 1944 444
. (1)824 6527 778
.(1)211 4898 990
.(2)706 2815 657
. (2)279 2346 542
.(2)124 4415 307
. (3)607 0318 570

3)317 9329 351
3)176 3963 161
3)102 6597 994
4)622 0667 018
4)390 2012 053
4)252 2095 208
4)167 3566 157
2)113 6601 579
S
5
5
5
5
5
6

)788 0526 136
)556 6161 004

)399 7797 905
)291 5234 609
)215 5402 971
)161 3897 791
)122 2557 913
)936 0842 049

-.(6)564 9425 143
—.(6)444 6919 780
—-.(6)352 8408 251

-.(6)282 0575 132
-.(6)227 0555 132
-.(6)183 9826 864
-.(6)150 0043 633
-.(6)123 0152 522
—.(6)101 4381 253
-.(7)840 8165 075
-.(7)700 3899 143
-.(7)586 1479 930
-.(7)492 7218 558

-.(7)415 9387 633
-.(7)352 5353 142
-.(7)299 9440 718
-.(7)256 1336 780
~.(7)219 4882 245
~.(7)188 7156 473
=.(7)162 7777 261
-.(7)140 8362 750
—.(7)122 2115 427
~.(7)106 3498 773

121 5277 778
(Y121 5277 778

.(2)220 9595 960

.(3)552 3989 899
. (3)169 9689 200
. (4)607 0318 570
. (4)242 8127 428

4)106 2305 750
5)499 9085 881
5)249 9542 941
5)131 5548 916
6)723 5519 039
6)413 4582 308
6)244 3162 273
6)148 7142 253
7)929 4639 082
7)594 8569 012
7)388 9448 970
7)259 2965 980
7)175 9512 629
7)121 3456 986
8)849 4198 899
8)602 8141 154
8)433 2726 455
.(8)315 1073 785
. (8)231 6966 018
.(8)172 1174 757

. (8)129 0881 067
. (9)976 8829 699
.(9)745 5159 507
.(9)573 4738 083
.(9)444 4422 014
.(9)346 8817 182
.(9)272 5499 214
.(9)215 5045 890
.(9)171 4241 049
.(9)137 1392 839

(9)110 3076 849

(
(
(
(
(
(
(
(
-(
-(
(
(
(
(
(
(
(
(
(

.(10)891 8493 673
. (10)724 6276 109
.(10)591 5327 436
. (10)485 0568 497
. (10)399 4585 821
.(10)330 3215 199
. (10)274 2291 863
.(10)228 5243 219
.(10)191 1294 329
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TABLE V
(The numbers in parentheses denote the number of ciphers between the

decimai point and the first significant ﬂﬁure)
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2.755 1030 816 1.695 6163 194 .200 8159 722
1.170 5555 556 1456 9444 444 )363 8888 889

.658 2671 327
.418 6208 236
.286 4246 324
.206 0275 835

.153 7850 411
.118 1431 967
)928 9213 334
)744 5226 377
)606 4555 217
500 8805 006
413 6842 624
353 6828 101
301 5707 729
259 2832 573

224 5954 598
195 8642 756
171 8573 720
151 6376 163
134 4833 894
119 8326 681
107 2431 572
963 6345 096
869 1189 432
786 6089 931

714 2517 761
650 5281 970
594 1846 661
544 1803 654
499 6461 807
459 8524 699
424 1835 784
392 1175 513
.(2)363 2098 774
.(2)337 0803 860

.(2)313 4026 161
.(2)291 8951 572
. (2)272 2750 483
.(2)254 4494 241
. (27238 1156 895
.(2)223 1524 850
.(2)209 4188 368
.(2)196 7908 418
. (2)186 2576 776
.(2)174 4277 221

AN AN AN AN N N N N N N N NS NN

|l|||'|l'lll

-(
-(1
(1
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

1
1
2
2
2
2
2
2
2
3
.3
3
3
3
3
3
3
3
3
3
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181 6553 455
1)868 9782 440
466 0481 012
270 7119 270

)

)

)166 9293 642
)107 8702 752
)724 0120 171
)501 4851 420
1356 7180 657
1259 6021 548
)192 7113 758
)145 5695 568
)111 6692 311
)868 5125 822
)683 8979 612
) 544 5806 418
)438 0711 370
)355 6755 034
)291 2423 953
)240 3543 455
)199 7956 319
)167 1959 380
1140 7878 615
)119 2394 389

.(3)101 5368 865
.(4)869 0145 535
.(4)747 2977 719
. (4)645 5059 265
.(4)559 9303 930
.(4)487 6313 743
.(4)426 2652 106
.(4)373 9474 673
.(4)329 1578 113
.(4)290 6609 405

. (4)257 4481 065
. (4)228 6913 803
.(4)203 7079 595
.(4)181 9321 409
.(4)162 8931 866
. (4)146 1977 446

(4)131 5158 166

.(4)118 5694 971

(4)107 7593 614

.(5)969 7978 581

.
.1
(2
(2
&
(€]
(3
3
(4
(4
(4
(4
(4
(5
(5
(5
(5
(5
(5
(5
(5
(6
(6
(6
(6
.(6
.(6
6
6
6
6

7

7

7

7

7

7

7

7

7

7

7

7

7

7

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

)104 8944 979
)382 4786 325
)162 0459 402
)763 8888 889

390 4384 270
212 7325 289
122 1004 174
731 8541 452
455 0831 382
292 0668 942
192 6724 344
130 2141 757
899 1006 061
632 8140 010

)

)

)

)

)

)

)

)

)

)

)453 1298 476
)329 5585 675
)243 1030 464
)181 6613 061
Y137 3671 277
)105 0128 024
)810 9219 640
)632 0799 809
)496 9749 385
)393 9212 946
)314 6050 442
)253 0429 506
)204 8829 224
)166 9275 426
)136 8055 923
Y112 7430 005
)934 0140 025
)777 6318 298
)650 4887 492
)546 5721 085
)
)
)
)
)
)
)
)
)
)

461 2129 835
390 7629 285
332 3537 754
283 7178 436
243 0524 324
208 9170 140
180 1547 432
155 8321 715
135 9946 487
117 6202 932
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TABLE V—(Continued)

’ / /

0 D £ c
2.5 -1.151 0416 667 - .140 9722 222 (1)175 0000 000
3.0 .203 1250 000 -.(1)170 1388 889 .(2)145 8333 333
3.5 .(1)579 2905 012 -.(2)355 2350 427 .(3)224 3589 744
4.0 .(1)210 1544 289 ~.(3)988 2478 632 . (4)480 7692 308
4.5 .(2)887 9662 005 -.(3)331 1965 812 (4)128 2051 282
5.0 .(2)417 9414 336 ~.(3)126 8696 582 (5)400 6410 256
5.5 .(2)213 4163 324 ~.(4)538 1158 874 - .(5)141 4027 149
6.0 .(2)116 2108 929 -.(4)247 4547 511 . (6) 549 8994 470
6.5 .(3)666 7389 843 -.(4)121 5567 199 . (6)231 5366 092
7.0 -(3)399 5246 884 | —.(5)630 9372 602 .(6)104 1914 742
7.5 . (3)248 3850 322 —.(5)343 1703 316 (7)496 1498 770
8.0 .(3)159 3881 480 =.(5)194 3253 685 (7)248 0749 385
8.5 .(3)105 1352 375 -.(5)113 9706 601 (7)129 4304 027
9.0 .(4)710 4822 114 ~.(6)689 3966 587 (8)701 0813 479
9.5 .(4)490 5434 324 —-.(6)428 5943 973 . (8)392 6055 548
10.0 . (4) 345 2433 425 —.(6)273 0621 968 . (8)226 5032 047
10.5 .(4)247 2044 428 ~.(6)177 8469 607 .(%134 2241 213
11.0 .(4)179 7851 483 -.(6)118 1651 639 .(9)814 9321 650
11.5 .(4)132 6177 560 -.(7)799 4765 550 .(9)505 8199 645
12.0 .(5)990 9817 818 -.(7)549 9387 059 . (9)320 3526 442
12.5 .(5)749 3410 036 -.(7)384 0787 078 .(9)206 6791 253
13.0 . (5)572 8402 600 -.(7)272 0198 696 .(9)135 6331 760
13.5 . (5)442 3498 419 -.(7)195 1610 699 .(10)904 2211 731
14.0 .(5)344 7903 612 -.(7)141 7056 417 .(10)611 6790 289
14.5 .(5)271 0905 849 -.(7)104 0436 901 .(10)419 4370 484
15.0 .(5)214 8754 286 -.(8)771 8806 793 .(10)291 2757 280
15.5 .(5)171 6092 639 -.(8)578 2216 817 .(10)204 6802 413
16.0 .(5)138 0280 549 ~.(8)437 1000 417 .(10) 145 4306 978
16.5 .(5)111 7576 435 -.(8)333 2476 075 .(10)104 4117 830
17.0 .(6)910 5379 546 -.(8)256 1134 028 .(11)756 9854 269
17.5 .(6)746 2299 456 —.(8)198 3240 275 .(11)553 8917 758
18.0 .(6)614 9748 289 -.(8)154 6720 805 .(11)408 8248 821
18.5 .(6)509 4718 636 -.(8)121 4431 743 .(11)304 2417 727
19.0 .(6)424 1700 765 —.(9)959 6292 582 .(11)228 1813 296
19.5 .(6)354 8175 306 ~.(9)762 8862 452 .(11)172 4036 712
20.0 .(6)298 1344 148 ~.(9)609 9716 846 .(11)131 1767 064
20.5 .(6)251 5739 152 =.(9)490 3776 023 .(11)100 4757 751
21.0 .(6)213 1458 799 ~.(9)396 2862 254 .(12)774 5007 663
21.5 .(6)181 2857 886 -.(9)321 8393 150 .(12)600 6332 473
22.0 .(6)154 7566 781 -.(9)262 6168 770 . (12)468 4939 329
22.5 .(6)132 5752 232 -.(9)215 2622 450 .(12)367 4462 219
23.0 .(6)113 9556 568 -.(9)177 2103 622 .(12)289 7172 134
23.5 .(7)982 6695 408 -.(9)146 4894 049 . (12)229 5872 257
24.0 .(7)849 9994 800 -.(9)121 5749 393 .(12)182 8194 575
24.5 .(7)741 7936 742 -.(9)101 8827 904 .(12)147 1231 630
25.0 .(7)641 5689 752 10)846 8458 443 .(12)117 5267 941




POLYNOMIAL APPROXIMATION

TABLE VI
(The numbers in parentheses denote the number of ciphers
between the decimal point and the first significant figure.)

A 8

N

SO W

—

Pk ko ok ok b ok ok ok ek
CSCUNMOUNOUNOUNOUNT OCUNOUNONAOUNIOUNT CUNOUNOUNIOUNOUN SNOUNOUNOUNOLT SUNOUnNO

BB DD B B B B D N DY DD bt bt ot et et ek ek et ek

1.000 0000 000
.745 3327 179
.619 2696 193
.536 5078 449
.475 9358 289

.428 9313 952
.391 0671 372
.359 7514 629
.333 3333 333
.310 6966 019
.291 0527 351
.273 8253 011
.258 5812 357
.244 9877 912
.232 7844 334

.221 7638 626
.211 7588 265
.202 6327 307
.194 2728 127
.186 5850 870
.179 4905 415
172 9222 326
.166 8230 401
.161 1439 098
.155 8424 640

.150 8818 928
.146 2300 606
.141 8587 811
137 7432 239
.133 8614 260
.130 1938 866
126 7232 293
123 4339 187
.120 3120 213
.117 3450 034

.114 5607 471
.111 8314 598
.109 2654 341
.106 8150 524
.104 4726 355
.102 2311 723,
.100 0842 483
(1)980 2598 324
. (1)960 5097 234
.(1)941 5425 829

-1.361 1111 111
-.617 5664 266
-.362 6910 127
-.238 2141 749
-.167 1854 290

-.122 7793 517
Y932 5031 693
Y727 0467 546
)578 9958 809
)469 2645 603
)386 0218 617
Y321 6238 375
)270 9606 497
)230 5173 392
)197 8161 991

)171 0732 926
)148 9801 195
)130 5610 007
)115 0776 715
)101 9640 947
)907 8107 302
2)811 8410 815
- (2)729 0028 821
-.(2)657 1143 441
-.(2)594 4165 421

-.(2)539 4804 055
=.(2)491 1364 663
-.(2)448 4212 624
-.(2)410 5360 674
-.(2)376 8148 358
-.(2)346 6991 057
-.(2)319 7181 992
-.(2)295 4734 917
-.(2)273 6258 312
-.(2)253 8854 120

-.(2)236 0035 778
-.(2)219 7661 473
-.(2)204 9879 526
-.(2)191 5083 451
-.(2)179 1874 832
-.(2)167 9032 479
-.(2)157 5486 730
-.(2)148 0297 913
-.(2)139 2638 202

IIIIIIIII
et et |

Ar\f\/\f\/\f\ AAAP\AAAA/‘\

(RN

-.(2)131 1776 633
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TABLE VI—(Continued)

-

O

SOVPENNORLN s hes

D) bt bt etk ot ot ok ok ok [ edreliral sd et aded el i
SUOUMDUNOUNDU CNSNONMD VO VS INEMO o cmomonmomoin cunbms|d

BMRRNRNNENY

.388 8888 889
.116 7093 913
1)498 5754 986
.(1)251 6301 473
1)140 7742 584

2)846 3824 237
2)537 1649 335
.(2)3557417 128
2)243 8852 284
2)172 0852 322
)124 4257 604
)918 7769 007
)690 9857 765
)528 1236 437
)409 4730 527

)321 5757 191
)255 4794 154
)205 1024 695
)166 2345 586
)135 9108 167
)112 0109 002
)929 9691 087
)777 3890 832
653 9677 383
513 3898 749

)
)
)470 8598 806
1402 7015 521
)346 0719 079

225 4506 124
196 9877 124
172 7369 850
151 9876 810
134 1630 697

18 7926 279
05 4905 051
39 3873 877
838 7409 116
750 7766 502
673 6666 593
605 8783 224
546 1216 848
493 3070 093
)446 5105 454

O bt it

4
4
4
4
4
4
4
(4
5
5
5
5
5
5
5
S

-.(1)277 7777 778
-.(2)581 8684 896
-.(2)185 1851 852
-.(3)727 3356 120
-.(3)326 7973 856

-.(3)161 6301 360
-.(4)859 9931 201
~.(4)484 8904 080
-.(4)286 6643 734
-.(4)176 3237 847
-.(4)112 1730 157
-.(5)734 6824 363
-.(5)493 5612 689
-.(5)339 0842 014
-.(5)237 6406 110

-.(5)169 6421 007
-.(5)122 9175 574
~.(6)904 2245 370
-.(6)674 0640 244
~.(6)508 6263 021
~.(6)388 0974 686
-.(6)299 1919 424
-.(6)232 8584 812
-.(6)182 8395 204
-.(6)144 7498 667

-.(6)115 4775 918
-.(7)927 8837 607
-.(7)750 6043 467
-.(7)611 0454 032
-.(7)500 4028 978
-.(7)412 1003 883
-.(7)341 1837 940
-.(7)283 8913 786
=.(7)237 3452 480
~-.(7)199 3279 892

-.(7)168 1195 507
-.(7)142 3771 352
-.(7)121 0460 765
~.(7)103 2932 157
-.(8)884 5674 819
-.(8)760 0821 534
-.(8)655 2351 718
-.(8)566 6066 961
-.(8)491 4263 585
-. (8)427 4401 392




TABLE VI—(Continued)

POLYNOMIAL APPROXIMATION

—

L druiral ad ad ad wodeniandond
NEROORR~—O SwVO®

SOOI

O\ P ot ek ok ok ok pd ek ek
CUOMOUNDUNOLT CULOMOUNDUNMOL CNMONOMOUNDI CmonONomow onowms [

N BN
SRRBSRNNRRE

£ F~
2.988 9351 852 -.948 1481 481
.875 4725 025 -.189 2894 604

.370 6973 366
.186 3394 083
.104 0300 478

)624 7216 370
396 1994 936
262 2649 076
179 7450 169
126 8009 428
916 6922 412
676 8238 027
508 9783 157
388 9905 578
301 5839 811

236 8373 742
188 1526 456
151 0481 065
)122 4214 851
100 0884 111
824 6707 418

1
1
(1
.1
1
2

)
)
)
)
)
)
i
)
)
)
i
(3)684 8389 962
)572 4725 971
)481 5811 670
)407 5132 846
)346 7368 814
)296 5444 286
)254 8421 133
)219 9973 645
)190 7274 117
)166 0170 278
)145 0572 508
)127 1993 361
)111 9198 707
)987 9413 925
)
)
)
)
)

874 7564 250
776 8023 679
691 6366 980
617 6240 310
552 8493 126
.(4)496 0674 883
. (4)446 1499 515
.(4)402 1467 932
.(4)365 3958 471
.(4)328 7959 685

(
(
(
(
(
(
(2
(2
(2
2
(2
(2
.(2
.2
(2
3
3
3
(3
(3
.3
.3
(3
(3
(3
3
(3
3

3
4

4

4

4

4

4

4

(
(
(
(
(
(
-(
(
(
(
(
(
(

(

(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

-(6)
-(6)
-(6)
-(6)
.(6)236 7999 628
-(6)
- (6)
-(6)
-(6)

1)590 7882 241
1)229 8587 984
1)102 7515 921

2)506 6826 853
2)269 0942 361
2)151 5410 433
3)895 1744 340
3)550 2997 477
3)349 9462 528
)229 1312 716
)153 8970 152
)105 7119 802
)740 7668 221

)528 4390 327
)383 0865 153
)281 7940 194
)210 0557 062
)158 4944 724
)120 9320 228
)932 2623 816
725 5546 509
)569 6913 075
)451 0040 878
)359 7939 891
)289 0976 344
)233 8608 712
)190 3777 170
)155 9046 664
)128 3924 319
)106 2973 088
) 884 4715 492
)739 4524 672
)621 0067 139
)

3
3
3
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6)523 7749 416
443 5733 082
377 1157 568
321 8064 139

275 5833 129

204 1350 268
176 5230 172
154 0028 718
133 1661 235
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TABLE VI—(Caontinued)

G

i d

[ Y P
N NEABRLLNN—O COLEBINAN nabww
=uwmez=|

RRXVAR/==S SBo2xN[SS REORR==S
cmomo oo SCNONONO Mmoo ONOCUNONOUNOUT CUONOLOUNOU S

NN NN DD bt bt bk ok bmd ok et ot Pt

N
w

(1)703 2407 407
.(2)996 0214 120
-(2)233 6419 753
L(3)711 2449 363
- (3)256 2036 166

.(3)104 2151 284
S (4)464 8740 588
- (4)223 1993 819
-(4)113 8216 820
.(5)610 4831 370
.(5)341 8161 061
.(5)198 6271 380
-(5)119 2274 520
-(6)736 4557 705
. (6)466 6351 290

. (6)302 4952 338
.(6)200 1684 248
.(6)134 9506 134
.(7)925 4160 570
. (7)644 5499 552
.(7)455 3925 745
.(7)326 0189 201
.(7)236 2653 096
(7)173 1717 709
.(7)128 2726 524

.(8)959 5450 485
. (8)724 4284 089
. (8)551 6645 046
.(8)423 5236 197
. (8)327 6400 420
.(8)255 2963 323
. (8)200 2846 930
.(8)158 1422 442
. (8)125 6316 099
. (8)100 3843 545

.(9)806 5374 215
.(9)651 4166 128
.(9)528 7636 968
. (9)431 2539 387
.(9)353 3296 685
.(9)290 7474 080
. (9)240 2476 147
.(9)199 3121 346
.(9)166 9628 406
.(9)138 7382 906

J311 9212 963

(D431 6767 940
(1100 2196 106
. (2)303 4820 991
.(2)108 0241 118

L (3)442 3904 068
L(3)197 2080 911
(47946 1621 940,
.(4)482 2607 431
.(4)258 5707 479
.(4)144 7403 415
L(5)540 9223 280
,(5) 504 70006 725
L(5)311 7158 &0
.(5)197 4943 272

(5)128 0172 024
L(6)847 0785 482
S(6)571 0651 13
(6391 5919 775
(62272 7356 353
(61192 6912 065
(6137 9465 932
L(7)999 GRIS 163
(73732 7121 000
L(7)542 7324 021

. (7)405 9879 530
.(7)306 3060 664
L(7)233 4084 850
A7)179 1912 403
L(7)138 6225 823
A7)108 0139 227
L (8)847 3860 468
(8) 600 VEID 603
L(8)531 5324 962
L(8)424 7132 121

.(8)341 2348 327
L (81275 of)48 185
L(8)223 7117 748
(81182 4366 123
(81149 4878 961
L(8)123 0102 298
(8)101 (445 207
T (9)843 2335 668
L(9)706 38av 111
.(9)586 9735 711




POLYNOMIAL APPROXIMATION

TABLE VI—(Continued)

D

v

J

: NI = NRROORN O SOVOEPENNAOUT AL
CULONOUNONON CUNONONONOIN CNONONDINSN DNCNONSNO!T SNOND

[ g S ey

NN DD et et b it bt bt et et s

-.(1)234 9537 037
-.(2)232 9282 407
-.(3)408 9506 173
~.(4)972 9456 019
—.(4)282 5435 730

.(5)947 9582 728
5)355 3443 795
5)145 5344 260
6)641 0133 904
6)300 1017 659
6)148 0060 623
7)763 5619 773
7)409 7430 989
7)227 6566 932
7)130 4646 031
8
8

)768 7010 766

) 464 4029 703
8)287 0085 966
-.(8)181 0859 646
-.(8)116 4409 022
-.(9)761 8900 625
-.(9)506 5928 672
-.(9)341 8901 625
-.(9)233 9443 041
-.(9)162 1522 356

-.(9)113 7486 502
-(10)806 9508 539
-(10)578 5246 623
-(10)418 8350 767
-(10)306 1363 264
-(10)225 7107 282
-(10)167 8017 503
-(10)125 7344 857
-(11)949 1786 023
-(11)721 6269 402

~(11)552 3276 496
~(11)425 4604 167
~(11)329 7379 935
~(11)257 0422 413
~(11)201 4893 910
~(11)158 7837 578
~(11)125 7671 107

| L I AL A A I |

o
-
-(
(
-
o
-
-
-(
o
(
(

-(11)100 1019 200 -

~(12)805 1862 542
-(12)642 9736 393

.(2)178 2407 407
.(3)127 3148 148
.(4)169 7530 864
.(5)318 2870 370
.(6)748 9106 754

.(6)208 0307 432
- (7)656 9391 889
-(7)229 9287 161
-(8)875 9189 186
- (8)358' 3304 667
-(8)155 7958 551
-(9)714 0643 358
-(9)342 7508 812

(9)171 3754 406

.(10)888 6133 957

.(10)476 0428 905
.(10)262 6443 534
.(10)148 8318 003
. (11)864 1846 467
.(11)513 1096 340
. (11)310 9755 357
. (11)192 0731 250
.(11)120 7316 786
.(12)771 3412 798
. (12) 500 3294 788

. (12)329 1641 308
. (12)219 4427 539
. (12)148 1238 589
.(12)101 1577 573
. (13)698 4702 287
. (13)487 3048 107
. (13)343 3283 894
. (13)244 1446 325
.(13)175 1472 363
. (13)126 7022 561

.(14)923 8706 171
. (14)678 7620 861
. (14)502 2839 437
. (14)374 2507 816
.(14)280 6880 862
.(14)211 8400 650
.(14)160 8415 309
.(14)122 8244 418

(15)948 6730 535

. (15)728 0195 608
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TABLE VII .
(The numbers in parentheses denote the number of ciphers be-
tween the decimal point and the first significant figure.)

D

/4/

5/

B N

—

otk ek fd preh bd Jued pued e pumd
NEENWUNRNS=O OOVOVRONNAONUT NARWWNNHSO OVVORINNINN
CNONONONOUN CNDONONONDUN SDNOUNONDNON SUNDNOUNDUNON Dnow

NN DIDY D) s bk bk it ot bk bt bt ok

28.751 2015 275
1.362 9280 045
.826 9536 776
.557 2123 756

.399 2748 295
.298 3433 421
.229 9463 348
.181 5696 107
. 146 2040 440
.119 6560 886

.(1)833 6752 283
-(1)707 2793 855
-(1)605 5349 149

. (1)522 6404 211

"(1)309 789 316
- (1)246 1999 134

-(1)179 8875 910

)163 1707 725
)148 4732 835
135 4977 156
)123 9979 553
)113 7691 065
Y104 6396 241
)964 6512 317
)891 2347 318
)842 5297 627
)765 3875 593
)711 3114 773
)662 2270 210
)617 5695 829
)576 8498 581
)539 6419 780
)505 5744 586
1474 3260 497
.(2)445 5992 272
.(2)419 1587 794
.(2)394 7661 411

(1
¢!
(1
(1
(1
(1
2
(2
(2
.2
.(2
(2
2
2
(2
(2
(2
2
(

-2.018 4913 853
-.639 9553 571
-.286 6103 525
-.150 4344 206

)869 6309 477
)537 5591 718
) 349 3835 704
)236 2100 221
) 164 8961 618
) 118 2279 748
)867 1239 512
)648 5413 101
)493 4138 461
.(2)381 0899 486

-.(2)298 3079 274
-.(2)236 3306 957
-.(2)189 2706 474
-.(2)153 0798 651
-.(2)124 9247 269
-.(2)102 7891 576
-.(3)852 1744 589
-.(3)711 4425 518
~.(3)597 8026 293
-.(3)505 3397 258

-.(3)429 5745 974
-.(3)367 0820 942
-.(3)315 2193 163
-.(3)271 9296 956
-.(3)235 6002 537
-.(3)204 9565 434
-.(3)178 9845 869
~.(3)156 8723 569
-.(3)137 9655 374
-.(3)121 7338 175

-.(3)107 7450 175
~.(4)956 4508 777
-.(4)851 4293 652
-.(4)759 9627 856
-.(4)680 0595 916
~.(4)610 0441 976
-.(4)548 5160 065
-.(4)494 2969 537
~. (4)446 3969 384
-. (4)403 9598 359

.
.Q1
.1
.1
.Q1
.1
.(2
.2
.2
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POLYNOMIAL APPROXIMATION

D

C

TABLE YII—( Cogtmued)

D/,

SVVPPNINARUT Lihhw
NOoOUn CUNOUNOUNONOUNT CUOUONDONOLN ONOUNONSNON SUnSw

—

Pt b et ok bk ok ek b ok ek
NEFLWOUNN -

[

DD bt bt et ok ot
= el =Ro XV BN AN Ko N R T

.357 6197 452
.(1)798 5119 048
. (1)269 7269 968
.(1)111. 5137 722

.(2)523 4528 750
. (2)268 7939 211
-(2)147 7366 521
.(3)856 9155 732
.(3)519 3903 212
.(3)326 6117 660
.(3)211 9254 433
.(3)141 2859 194
. (4)964 5009 167
. (4)672 3458 517

.(4)477 5025 292
.(4)344 8411 857
.(4)252 8236 420
.(4)187 9176 343
.(4)141 4318 835
.(4)107 6721 454
.(5)828 3962 809
.(5)643 5779 618
.(5)504 5238 369
.(5)398 8437 502

(

(5)317 7726 592
.(5)255 0351 049
.(5)206 0875 950

(5)167 6061 262
.(5)137 1349 784
.(5)112 8433 182
.(6)933 5432 357
.(6)776 2421 574
.(6)648 5562 423
.(6) 544 3500 271

.(6)458 8701 286
.(6)388 4099 727
.(6)330 0128 092
.(6)281 5293 946
.(6)240 9925 109
.(6)206 9976 250
.(6)178 3794 880

.(6)154 1991 740

.(6)133 6979 531
.(6)116 2537 745

-.(1)173 0659 191
~.(2)282 3837 868
-.(3)732 8051 663
-.(3)241 1381 219

.(4)925 0558 091
4)396 2769 318
4)184 7282 763
)921 2018 141
1485 5539 780
)268 1183 076
)154 0554 574
916 1750 131
)561 5350 601
)353 4749 049

5
5
5
5
6
6
6
6)227 8602 485
6)150 0558 578
6
7
7
7
7
7
7

L T T L T A |

)100 7434 807
)688 3248 748
)477 8804 517
)336 6794 370
)240 4245 028
)173 8435 375
)127 1625 885
8)940 2155 070

-.(8)702 1757 322
~.(8)529 3336 632
-.(8)402 5511 467
-.(8)308 6648 353
~.(8)238 5149 470
-.(8)185 6576 541
~.(8)145 5130 248
~-.(8)114 7942 689
-.(9)911 2100 394
~.(9)727 5436 127

~-.(9)584 1368-200
-.(9)471 4844 101
-.(9)382 4793 533
-.(9)311 7704 559
-.(9)255 3016 408
-.(9)209 9789 105
-.(9)173 4277 959
-.(9)143 8154 281
-.(9)119 7203 889
-.(9)100 0289 166
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H.T. DAVIS

TABLE, VII—(Continued)

193

pes fl f—,
3.5 1.579 8913 122 -.291 1769 387
4.0 .344 9276 620 =.(1)455 1504 630
4.5 115 4442 217 -.(1)115 8781 297
5.0 .(1)475 1410 972 -.(2)377 5757 988
5.5 . (1)222 4862 588 -.(2)144 0406 919
6.0 .(1)114 0808 001 -.(3)614 9607 748
6.5 .(2)626 4468 334 ~.(3)286 0508 258
7.0 .(2)363 1390 089 -.(3)142 4423 327
7.5 .(2)220 0141 501 ~.(4)750 0507 440
8.0 .(2)138 3131 064 ~.(4)413 8794 788
8.5 . (3)897 2722 669 ~.(4)237 6853 941
9.0 .(3) 598 0994 308 -. (4)141 2990 508
9.5 .(3)408 2508 260 -.(5)865 7917 011
10.0 .(3)284 5633 018 -.(5) 544 8786 925
10.5 .(3)202 0841 107 -.(5)351 1847 710
11.0 .(3)145 9325 974 -.(5)231 2393 114
11.5 .(3)106 9873 276 -.(5)155 2312 455
12.0 .(4)795 1834 088 -.(5)106 0518 396
12.5 . (4)598 4598 613 -.(6)736 2301 182
13.0 .(4)455 5973 535 -.(6)518 6638 399
13.5 .(4)350 5159 780 ~.(6)370 3629 282
14.0 .(4)272 3103 032 -.(6)267 7874 363
14.5 . (4)213 4710 252 -.(6)195 8739 375
15.0 .(4)168 7544 633 ~.(6)144 8213 551
15.5 . (4)134 4512 878 -.(6)108 1535 449
16.0 .(4)107 9058 431 -.(7)815 2967 606
16.5 . (5)871 9546 641 -.(7)620 0115 559
17.0 .(5)709 1357 523 -.(7)475 4002 735
17.5 .(5) 580 2104 892 -.(7)367 3519 091
18.0 .(5)477 4317 347 -.(7)285 9398 751
18.5 .(5)394 9737 353 -.(7)224 1091 135
19.0 . (5)328 4199 721 -.(7)176 7967 053
19.5 .(5)274 3965 893 -.(7)140 3360 406
20.0 .(5)230 3075 611 -.(7)112 0487 209
20.5 .(5)194 1416 638 ~-.(8)899 6217 202
21.0 .(5)164 3306 063 ~.(8)726 1234 346
21.5 .(5)139 6233 668 -.(8)589 0458 851
22.0 .(5)119 1105 861 ~.(8)480 1471 084
22.5 .(5)101 9599 333 -.(8)393 1799 685
23.0 . (6)875 7714 928 -.(8)323 3791 671
23.5 .(6)754 6921 922 -.(8)267 0876 406
24.0 .(6)652 3888 702 , ~.(8)221 4825 166
24.5 .(6) 565 6513 791 -.(8)184 3745 724

25.

.(6)491 8478 631

-.(8)154 0485 226




POLYNOMIAL APPROXIMATION

TABLE, VII—(Continued)

D

Gl

/_//

Pt b ot bk bk bk ek ok b ek ek
NEEGOOR-ES SOV0VXPRNNOGUL ik aL
SCNOUOUNOUNO!N DNONDINDUNON CUDNONONDN oo nbnmeu ouioin

SN SECE N ST N SN Y DD bt bt ok ok ok ok ok ek ek

. (1)143 3986 442
.(2)165 3852 513
.(3)325 3719 022
. (4)847 0633 624

. (4)264 7923 510
. (5)944 9259 723
.(5)373 3302 227
.(5)160 0116 167
.(6)733 3626 200
.(6)355 6040 392
.(6)180 9471 484
. (7)960 0363 156
.(7)528 3674 230
.(7)300 3768 815
7
(

.(7)175 7761 725
.(7)105 5698 126
. (8)649 1137 736
. (8)407 7298 452
. (8)261 1497 436
. (8)170 2826 250
.(8)112 8752 998
.(9)759 6818 749
.(9)518 5449 520
.(9)358 6183 357

.(9)251 0639 560
.(9)177 7849 669
.(9)127 2480 223
. (10)919 9584 852
.(10)671 4105 266
.(10)494 3960 450
.(10)367 1241 847
.(10)274 7920 816
.(10)207 2366 516
. (10) 157 4099 489

.(10)120 3776 663
- (11)926 5399 250
-(11)717 5522 633
.(11)558 9721 931
.(11)437 8836 453
.(11)344 8668 374
-(11)273 0031 904
-(11)217 1767 993
-(11)173 5819 878
-(11)139 3623 589

. (1)545 8043 981
.(2)616 8981 481
.(2)120 1878 234
.(3)311 2518 155

. (4)969 9931 081
. (4)345 4902 916
.(4)136 3314 118
.(5)583 8397 737
.(5)267 4300 767
. (5)129 6221 514
.(6)659 3767 449
.(6)349 7616 94”7
.(6)192 4628 425
.(6)109 4008 386

.(7)640 1325 618
.(7)384 4277 647
.(7)236 3567 152
.(7)1484557 926
.(8)950 8148 611
.(8)619 9571 695
.(8)410 9394 710
.(8)276 5670 073
.(8)188 7758 141
.(8)130 5524 791

.(9)913 9675 989
.(9)647 1965 291
.(9)463 2203 741
.(9)334 8890 426
- (9)244 4091 600
-(9)179 9705 267
.(9)133 6401 141
(9)100 0289 750

.(10)754 3731 214
-(10)572 9940 142

.(10)438 1898 319
.(10)337 2711 214
.(10)261 1964 982
.(10)203 4711 966
.(10)159 3934 600
-(10)125 5342 827
.(11)993 7516 417
.(11)790 5382 130
. (11)631 8492 407
.(11)507 2869 968
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TABLE VII—(Continued)

0 Z’ S’
3.5 -.(2)270 9986 772 . (3)135 1095 994
4.0 -.(3)227 3478 836 .(5)844 4349 962
4.5 -.(4)343 6965 064 +(6)993 4529 367
5.0 -.(5)713 2482 623 .(6)165 5754 895
5.5 —-.(5)182 5352 461 .(7)348 5799 778
6.0 -.(6)544 3210 423 . (8)871 4499 445
6.5 -. 6;182 6693 153 . (8)248 9856 984
7.0 -.(7)674 0025 445 (9)792 2272 223
7.5 -.(7)268 9333 213 (9)275 5572 947
8.0 -.(7)114 6212 362 (9)103 3339 855
8.5 -.(8)516 9083 906 10)413 3359 421
9.0 -. (8)244 8220 580 10)174 8728 986
9.5 -.(8)121 0509 065 11)777 2128 825
10.0 -.(9)621 7703 060 11)360 8488 383
10.5 -.(9)330 4159 767 11)174 2028 875
11.0 -.(9)181 0370 007 12)871 0144 373
11.5 -.(9)101 9713 676 12)449 5558 386
12.0 -.(10) 588 9829 883 12)238 8265 393
12.5 -.(10)348 0938 563 12) 130 2690 214
13.0 -.(10)210 1044 796 13)727 9739 432
13.5 -.(10)129 2993 719 13)415 9851 104
14.0 -.(11)810 1043 368 13)242 6579 811
14.5 -.(11)516 0618 886 13)144 2831 239
15.0 -.(11)333 8664 755 14)873 2925 919
15.5 -.(11)219 1292 642 .(14)537 4108 258
16.0 —-.(11)145 7726 865 .(14)335 8817 661
16.5 -.(12)982 0445 539 .$l4)212 9981 931
17.0 -.(12)669 4697 055 . (14)136 9274 099
17.5 -.(12)461 4992 604 .215)891 6203 434
18.0 -.(12)321 4946 024 .(15)587 6588 627
18.5 -.(12)226 1959 235 .(15)391 7725 751
19.0 -.(12)160 6464 099 .(15)264 0206 484
19.5 -.(12)115 1112 743 .(15)179 7587 394
20.0. -.(13)831 8162 819 +(15)123 5841 333
20.5 -.(13)605 9221 411 .(16)857 5225 577
21.0 -.(13)444 7507 764 .(16;600 2657 904
21.5 -.(13)328 8288 593 .(16)423 7170 285
22.0 -.(13)244 8106 616 .516)301 4909 626
22.5 -.(13)183 4686 278 .(16)216 1633 317
23.0 -.(13)138 3685 .(16)156 1179 618
23.5 —.213)‘104 9876 917 .(16) 113 5403 358
24.0 -.(14)801 2235 814 +(17)831 2774 587
24.5 -.(14)614 8704 752 .(17)612 5263 839
25.0 -.(14)474 3701 124 .(17)454 1098 277




