
Ro & M.  No. 3537 

MINISTRY OF TECHNOLOGY 

AERONAUTICAL RESEARCH COUNCIL 

REPORTS AND MEMORANDA 

Measurements in a Three-dimensional Turbulent 
Boundary Layer in Supersonic Flow 

By M. G. Hal l  a n d  H. B. Dickens 

LONDON: HER MAJ'ESTY'S STATIONERY OFFICE 

1968 

PRICE •1 2s. 6d. NET 



Measurements in a Three-dimensional Turbulent 
Boundary Layer in Supersonic Flow 

By M. G. Hall and H. B. Dickens 

Reports and Memoranda No. 3537* 

July, 1966 

Summary. 
In this Report the details are given of the results of measurements of mean values in time of pitot pressure 

and flow direction made in the boundary layer over the insulated side-wall of a specially constructed 
supersonic nozzle. The external flow first accelerated and then decelerated, and the crosswise pressure 
gradients were such that the boundary-layer cross-flow was first in one direction and then in the opposite, 
as happens over wings with swept leading edges. The external Mach number ranged between 1.6 and 2.0. 
Boundary-layer traverses were made at intervals along external streamlines; from each traverse, profiles 
of Mach number and streamwise and cross-wise components of velocity were derived. The results were 
supplemented by measurements of skin friction using surface tubes, and displacement and momentum 
thicknesses were evaluated. 

All the results are presented in tabular form, and a discussion is given in which serious limitations in 
the commonly assumed forms for the cross-flow profiles are pointed out. There is evidence, however, that 
the streamwise component behaves as it would in an equivalent two-dimensional boundary layer. 
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Detachable Abstract Cards 

1. Introduction. 

There has been little direct information available on the behaviour o f  three-dimensional turbulent 
boundary layers in supersonic flow. The state of knowledge in 1961/62 has been described by Cooke and 
Hall 1. To make a calculation of such a boundary layer a small cross-flow approximation can be attempted, 
on the lines followed for three-dimensional laminar boundary layers, and a correlation between compres- 
sible and incompressible boundary layers can be sought; but since the boundary layer is turbulent a 
number of assumptions are needed, and the lack of an experimental basis for the assumptions has meant 
that the results would be no more than tentative. The present work* is a contribution towards this 
experimental basis, in which the ultimate aim is an understanding of, and an ability to predict, the behavi- 
our of the boundary layer. A set of experimental results is presented in detail, in a form which, it is hoped, 
will helpeffortsat understandingand prediction. Whether the resultsareconsistent withcurrent conceptsof 
three-dimensional boundary-layer structure is discussed, but no attempt is made to develop a method of 
calculating boundary-layer behaviour. 

It has become clear from the earlier experimental work that some care has to be exercised in planning 
the experiment if the amount of information gained is not to be seriously limited. The measurements 
should cover a region which is sufficiently extensive, both along the external streamlines and laterally 
across them, to provide information on the growth of the boundary layer with increasing distance down- 
stream and, in addition, on the lateral variations of the properties of the boundary layer (which affect the 
growth}. The measurements must, ofcourse, include the boundary conditions for the boundary layer in this 
region, namely, the properties of the external flow and of the boundary-layer flow into the region under 
consideration. 

The boundary layer studied here was set up over the plane side-wall of a specially constructed super- 
sonic nozzle. To reduce heat transfer to negligible amounts the wall was made of wood, although it was 
supported in a metal frame. The nozzle liners were shaped so that the external flow first accelerated and 
then decelerated, and the cross-wise pressure gradients were such that the boundary-layer cross-flow was 
first in one direction and then in tile opposite, as happens over wings with swept leading edges. The external 
Mach number ranged between 1-6 and 2.0, and the maximum deviation of the velocity vector in the bound- 
ary layer from the local free-stream direction was 12.2 deg. The stream-wise length of the region considered 

*A preliminary account 2, in which the detailed results were omitted, was presented at an AGARD 
Specialists' Meeting held in Naples, Italy, 10-14 May, 1965. 



was about 36 inches (90 cm), and the width varied from 7 to 9 inches (18 to 23 cm); the boundary-layer 
thickness varied from 0.21 to 0-75 inch (0.54 to 1.9 cm); this permitted the use of probes of Conrad type 
made from ordinary 0-5 mm (0.020 inch) diameter hypodermic tubing. 

Mean values in time of pitot pressure, flow direction, wall static pressure and surface-pitot pressure 
were measured. Experience with two-dimensional boundary layers suggests that a knowledge of the 
fluctuating quantities is not needed for approximate methods of calculating skin friction and displacement 
thickness except near separation, where certain velocity correlations seem to be needed. 

The procedure was as follows. After setting up the apparatus (Section 2), the flow direction outside the 
boundary layer was measured and the paths of three external streamlines were calculated (Section 3). Then 
(Section 3) the boundary layer was traversed at intervals of one inch (2.54 cm) along these external stream- 
lines, to obtain measurements of pitot pressure and flow direction. To supplement these measurements, a 
pressure distribution was obtained from a set of static holes in the wall, and surface-pitot measurements 
were made. The measurements were processed (Section 4) to give distributions of static pressure, external 
Mach number, skin friction and a selection of momentum and displacement thicknesses; also obtained 
were boundary-layer profiles of Mach number, flow direction, velocity (including separate profiles of the 
streamwise and crosswise components of velocity) and temperature. A high-speed computer was used. 
The complete set of results is tabulated. A discussion (Section 5) of the results is given, in which compari- 
sons are drawn with existing notions of boundary-layer properties. The properties considered are the 
shapes of the profiles of the cross-flow and the streamwise flow, the shape of the inner part of the stream- 
wise profile in the context of the law of the wall, and the streamwise component of skill friction. Also 
discussed are estimates of the relative magnitudes of the terms in the streamwise momentum integral 
equation. 

2. Experimental Apparatus. 
The work was carried out in one of the interchangeable working sections of the R.A.E. 9" x 9" con- 

tinuous-running supersonic wind-tunnel. The nozzle contour is shown in Fig. 1. The side-wall opposite 
that over which the measurements were made was divided into sections of different lengths, so that the 
particular section carrying the probe could be placed opposite any required section of the boundary 
layer to be studied. The probe and its gear for traversing and yawing were mounted eccentrically in a 
rotatable system, so that the probe could reach any required station. 

A sketch of the probe and its operating position is shown in Fig. 3. The probe was traversed normal 
to the wall by a micrometer screw drive, and was yawed by a worm drive. Readings of distance from wall 
and angular displacement were made to nominal accuracies of 0.001 inch (0-0025 cm) and 0.1 deg re- 
spectively. The central pitot tube was connected to a capsule-type manometer; the outer yaw tubes, 
which were used only in the null-reading mode, were connected to a strain-gauge pressure transducer. 
The manometer gave readings accurate to within 0.01 inch (0;25 mm) of mercury; the transducer could 
be balanced much more accurately (~ 0.01 deg) than the scale of angular displacement could be read 
(0.1 deg). 

Readings of static pressure, at holes distributed over the wooden wall, were also taken with the 
capsule-type manometer. A selection of the holes was used for surface-pitot readings, using the technique 
suggested by Hool 3 and developed for turbulent boundary layers in supersonic flow by Smith, Gaudet 
and Winter 4. The surface pitot tubes each consisted of a rectangular piece of razor blade fixed (by double- 
sided adhesive tape) to the wail, with its sharp leading edge above the leading edge of a circular static 
hole and roughly at right angles to the local flow direction (see (5) below, and also Section 5.1). The 
distance from the sharp edge to the wall was 0.0096 +0-0002 inch (0.244 _+0.005 ram), and the orifice 
formed had an aspect ratio of 20 and was effectively two-dimensional. 

A large number of precautions were taken in an effort to make the results obtained reliable" 
(1) Over the months during which the measurements were made the head of the probe was subject 

to a slight twisting distortion (presumably due to residual stresses) which, unless corrected, would result 
in one of the outer yaw-tubes being closer to the wall than the other. Periodic checks were made. 



(2) Some hysteresis was observed in the null position of the probe the angular reading differed when 
the position of balance was approached from opposite directions. To obtain smooth profiles it was 
necessary to approach from the same direction throughout any particular traverse. The discrepancies 
found by repeating a traverse with the direction of approach reversed varied with the magnitude of the 
angular displacement from the free-stream direction, the maximum values being about 10 per cent of 
the angular displacement ; so that the maximum errors may be estimated to be + 5 per cent of the angular 
displacement. 

(3) Some measure of the interference on the boundary layer by the probe is obtained by observing 
the static pressure on the wall as the probe is traversed. An earlier probe, with a smaller curved portion, 
interfered seriously in the region of positive streamwise pressure gradient. No effects were observed on 
the static pressure upstream of the tip of the probe used. 

(4) The displacement effect of the probe was crudely estimated by comparing the profiles of pitot 
pressure obtained with two geometrically similar probes, one with the head made from 0.5 mm tubes 
and another with its head made from 2 mm tubes, at a station where the boundary layer was sufficiently 
thick. If z denotes the distance from the wall to the centre of the probe, d the diameter of the probe, and 
Az the distance the effective centre of the probe is displaced from the geometric centre (positive in the 
direction of increasing distance from the wall), the profiles yielded, by linear extrapolation to zero probe 
diameter, a smooth variation of Az/d from -0"1, for z - ½d, to 0, for z - d, and then to 0.15, for z/> 2 d. 
This correction was applied to all the measurements with the probe, including those of flow direction; 
but, in fact, for the diameter of probe used and the thickness of the boundary layer studied, the displace- 
ment effect is found to make little difference to the results. 

(5) For the measurements with surface pitot tubes, pressures at several positions were obtained in 
each run of the wind tunnel; checks were made to ensure that there was no mutual interference. One 
feature of the technique whose importance was not recognised, until attempts were made to repeat 
readings, was the need to position the leading edge of the blade very accurately over the leading edge of 
its associated static pressure hole. It was possible, with the method used for mounting the blades, to have 
position errors of up to 0.005 inch (0.13 mm), and this was found to be sufficient to produce the dis- 
crepancies shown, for example, in Fig. 8. On the other hand, little accuracy was needed in aligning the 
blade relative to the flow direction, because the sensitivity was such that a yaw of even 5 deg produced 
only a negligible change in reading. 

(6) Sample checks for repeatability were made throughout the course of the experiment. Several of 
the traverses along each of the external streamlines, A, B and C shown in Fig. 1 were repeated. Only 
when satisfactory agreement was obtained were the results accepted. The chances of spurious results 
from gas leaks, probe distortions and faulty measuring equipment were in this way minimized. In this 
period of several months large sections of the apparatus were dismantled and reassembled. 

3. Experimental Procedure. 

Since it was intended to make boundary-layer traverses at stations along a selection of external stream- 
lines it was necessary first to determine the paths of the streamlines. To do this, the wall was covered by 
a hypothetical grid with a one-inch (2.54 cm) square mesh, and a measurement of external flow direction 
was made over each grid point, with the head of the probe at one inch from the wall. The streamline 
paths were calculated numerically from the flow directions by a simple predictor-corrector method. 
The streamline passing through a particular station about mid-way between the upstream and down- 
stream ends of the flow field under study would be selected, and the calculation would proceed in one-inch 
steps both upstream and downstream. Three streamline paths, roughly 2 inches (5 cm) apart, were com- 
puted in this way, and they are shown in Fig. 1. For comparison a photograph of a surface oil-flow pattern 
is shown in Fig. 2; the more pronounced curvature of the surface streamlines is the result of the cross-wise 
pressure gradients. The ordinates of the streamlines, and of the nozzle liners, are given in Table 1, using 
the co-ordinate system shown in Fig. 1. 

The boundary-layer traverses were straightforward if tedious. For each station, readings of pitot 
pressure and flow direction were taken from the wall outwards, and continued till no further changes 
were observed with increasing distance from the wall. The precise point at which the head of the probe 



left the wall was determined by observation of the pitot pressure; while the probe pressed lightly on the 
wall the pitot pressure remained constant; rapid changes in pitot pressure occurred as soon as the probe 
left the surface. 

Each traversing station was identified by the external streamline on which it lay (A, B or C as shown 
in Fig. 1), and by the distance x in inches from the throat of the nozzle. The stations were spaced at 
intervals of one inch along each external streamline; along the streamline B, for example, whose path 
was plotted from x = 9 to x = 46, there were 36 stations at which traverses were made-traverses could 
not be made farther downstream than x = 44 because the wind tunnel starting shock-wave would move 
upstream to the probe. 

A static pressure distribution was obtained by measuring the pressure at a large number of static 
holes in the wooden wall. These readings, together with the surface-pitot readings of pressure, provided 
data for the calculation of skin friction. The static pressures are given in Table 2. 

For all the measurements the temperature and pressure in the wind-tunnel settling chamber were 
maintained at 30 deg C and the prevailing atmospheric value respectively. 

4. The Processing of Observations and Presentation of Results. 
The Mach number M of the boundary-layer flow was obtained by use of the isentropic-flow equation 

P0 = 1+ M 
p 2 ' 

and the standard pitot-tube equations 

-5 -  

(1) 

(2) 

( _ ~ 1 M 2  7_1)1/(7--1) 
p = 7+1 
p; (LT!M2) ,/,,_1, , (3) 

where Po, P~} and p are the total, pitot (supersonic) and static pressures, respectively, and 7 is the ratio of 
specific heats, taken to be 1.4. The free-stream total pressure was assumed to be equal to the pressure 
in the settling chamber. First, from equation (2), the Mach number Me in the external flow was obtained ; 
equation (1) then gave the static pressure, which was assumed to be constant across the boundary layer. 
The profile of Mach number was then given by equation (3), for the supersonic part of the boundary 
layer, and by equation (1), for the subsonic part. 

The temperature T in the boundary layer was obtained from the energy equation 

To = 1 + ? - 1  M2 (4) 
T 2 

on the assumption that the total temperature To in the boundary layer was equal to the temperature in 
the settling chamber*, and by making use of the Mach numbers derived. This yielded the distribution 
of density p, from the equation of state 

P 
P - RT'  (5) 

*This is permissible for the moderate Mach numbers found here; the total temperature is actually 
nearly constant except very close to the wall, where it falls sharply to the recovery value. 



and the distribution of velocity q, from the definition of Mach number 

q = M (TRT) ~ . (6) 

The velocity components u and v in the boundary layer, respectively parallel and at right angles to the 
local direction of the external streamline, were given by the velocity q and the measured flow direction. 

The temperature at the wall T~, was assumed to be equal to the recovery temperature and this in turn 
was assumed to be given by a recovery factor of 0"89. Thus 

2 
/2 e 

Tw = r o - O l l 2 c  ~ ,  (7) 

where u,, and Cp are the free-stream velocity and the specific heat at constant pressure, respectively. The 
viscosity at the wall,/~w, was assumed to be a function of T w only, and its value was obtained from standard 
tables. 

The profiles of Mach number M, velocity q/u~, angular displacement fl from local free-stream direction, 

streamwise velocity u/u,,, cross-wise velocity v/ue, temperature T/To, and Z = ~ (p/pe)d( (where ( is the 
d 

distance m inches from the wall), were computed automatically using a Merc°ry digital computer. The 
last function Z was computed in anticipation of efforts to correlate the compressible boundary layer 
with an incompressible one. All the profiles are given in Table 3. A selection of the cross-flow profiles is 
shown in Fig. 4, and a selection of the profiles of streamwise velocity in Fig. 6. 

For each station the displacement thickness 

0 

(8a) 

and the momentum thicknesses 

0 1 1  = PeUe 
0 

i puv d~ 0 2 1  = p e U ~  

O 

(8c) 

i( 012 = - ~  PeUe 
0 

(8d) 

i_PV Z d r  
0 2 2  = peU~ ~ '  

0 

(8e) 



which occur in the momentum integral equations in streamline co-ordinates (see for example Ref. 1), 
were evaluated. Also evaluated were certain 'incompressible' quantities sometimes found useful. These 
are 6i and 0i, given by the formulae (8a) and (8b) above with P/Pe -- 1, and the 'shape factor' Hi = ,~i/Oi. 
All are given in Table 4. 

The local skin-friction coefficient 

2 Cf 1 Pe Ue 

was evaluated from the surface-pitot and wall static-pressure measurements by using the empirical formula 
for %, the shearing stress at the wall, 

P " h 2 % =  0"207 (pwh2Ap~ °'764 
,u~, \ kt~, / (9) 

proposed by Smith, Gaudet and Winter 4. The quantity h is the distance of the leading edge of the mounted 
blade from the wall (here h = 0-0096 _+ 0.0002 inch), and Ap is the difference between the surface pitot 
pressure and the static pressure. The calculated values of the local skin-friction coefficient are given in 
Table 5. For stations beyond those covered by the surface-pitot measurements, the traversing pitot-tube 
was regarded as a Preston tube, and the surface shear stress % was deduced from the pitot pressure 
measured with the tube just touching the surface, using the empirical formula 

P~,h2zw _ O.198 (.p~h2 Ap) °'721 
#~ \ I~w / 

where h here is the overall height (0.5 mm) of the tube. 

This formula was derived by comparing the results of the two methods of measurement in the region of 
overlap; it is only a rough fit, with a maximum error of _ 6 per cent. 

5. Discussion of the Results. 
5.1. Profiles of Cross-flow. 

In Fig. 4 measured profiles of cross-flow, at stations along the external streamline B, are compared 
with the 'parabolic' form proposed by Mager 5, Braun 6 and Cooke 7 ; and in Fig: 5 the profiles are plotted 
in polar form, to allow a comparison with the flow model of Johnston 8. We consider these in turn. 

The parabolic cross-flow profile of Mager, Braun and Cooke is 

- -  = - a - - ,  ( 1 0 )  
Ue U e 

where 

lim 
a = \ u ) '  



and (5 is the boundary-layer thickness. By definition, therefore, this profile must become increasingly 
accurate as the wall is approached. The parabolic profiles are plotted here by using the measured values 
of u/u,, and estimated values of a, obtained by extrapolating the measured flow direction linearly to the 
wall*. It can be seen from Fig. 4 that only in the upstream part of the boundary layer is the parabolic 
form satisfactory ; farther downstream it is totally inadequate. No improvement is obtained by replacing 
the physical ordinate ~/6 in equation (10) by the correlating variable (see for example Spence 9) 

Z/Z6 = d d ( ( 1 1 )  

Johnston 8 suggested, for the cross-flow profile, the composite form 

V U 
- -  = a - -  tlza) 
U e U e 

near the wall, and 

) 
R e 

in the outer part, where C is a constant. It follows from the definition of a that the form (12a) must be 
correct sufficiently close to the wall. The adequacy of the form (12b) may be checked by making a polar 
plot of v/ue against au/u e ; in Johnston's model the outer part of the polar profile is a straight line. A set 
of polar profiles is shown in Fig. 5 ; and it is clear that the downstream profiles, at x = 37 and x = 39, 
do not fit Johnston's model. 

The formulae (10) and (12) above are the simplest and most commonly used** formulae for cross- 
flow profiles, and it has been shown that both are inadequate for the downstream part of a flow where the 
cross-flow is in a direction opposite to what it was upstream. An obvious, but hardly helpful, conclusion 
is that the real situation is too complicated to be represented by such simple formulae. It means that much 
more account needs to be taken of the upstream history of the boundary layer, at least when the streamwise 
pressure gradients are adverse. Simple modifications of (10) have been tried without success; in these 
the profile was assumed to depend as well on a parameter involving the curvature of the external stream- 
line. 

5.2. Streamwise Flow. 

Analysis of the streamwise flow has been limited, in this Report, to brief examinations of the overall 
profiles, the inner parts of the profiles (law of the wall) and the measurements of skin friction. In Fig. 6 
are shown measured profiles of the streamwise velocity component at three stations along the streamline 
B. If the component at the station x = 28, where the pressure gradients and cross-flow are negligible, is 
plotted against Z/Z~ instead of ~/,5, the profile is found to be accurately given by 

u ( ~ )  U7 
- -  = ( 1 3 )  

Ue 

*All the measurements near the wall showed that the flow direction there varied very little along the 
normal to the wall. 

* * Perry and Joubert 1 o have discussed the limitations ofJohnst on's model, and find that it is appropriate 
only for flows past bodies of special geometry. 



But the other profiles, at stations where the streamwise pressure gradient is appreciable, do not satisfy 
this power law; the differences in shape cannot be reduced by plotting the velocity component against 
Z/Z~ instead of (/& However, the differences are in the sense found in two-dimensional boundary layers 
with streamwise pressure gradients, and this suggests that two-dimensional representations of profiles 
which incorporate a shape-factor or some measure of the pressure gradient might be usefully adopted. 
Some evidence for this is found in the inner parts of the measured streamwise profiles, three of which have 
been plotted in Fig. 7, in the form u/u~ : log ((UJVw), where u~ = (rox/pw) ~ and Vw = Pw/Pw and where "Cox 
was obtained from the surface-pitot measurements. The three profiles, which are respectively associated 
with positive, negligible and negative stream wise pressure gradients (but which are otherwise chosen 
at random), all tend to the same straight line and, moreover, this line is virtually the same as those obtained 
by Smith, Gaudet and Winter 4 and by Smith and Walker xl for two-dimensional boundary layers. 
Further evidence for the quasi-two-dimensional character of the streamwise flow is provided by a com- 
parison of estimated and measured values of skin friction. In Fig. 8 are plotted distributions, along the 
external streamlines B and C, of the streamwise component of skin friction, estimated from the semi-empi- 
rical formula 

Zo~ = O.O176Pm (peue_Ot~ -k 2 ½PeUe Pe \ I~m / 
(14) 

proposed by Spence x2 for two-dimensional boundary layers at constant pressure, where p., and/z m are 
evaluated at the intermediate temperature T,. given by 

T,,, = 0.5 (~  + Tw) + 0.22 (T,~ - Te). 

Measured values are also plotted. There is good agreement except where the pressure gradients are pro- 
nounced, and there the differences are in the sense that would be expected of a corresponding two- 
dimensional boundary layer. Thus a formula incorporating a shape-factor would be expected to improve 
agreement: 

5.3. Momentum Integral Equations. 
An attempt has been made to estimate from the measurements the magnitudes, for the boundary 

layer studied, of the terms of the complete momentum integral equations x 

[1 l uel[ ] 
2 hlO~(Peu~Oli)-~ ~ - ~ i  + - K ,  O1, Pe Ue Ue 

+ 

1 0 1 Ou~ 
+ 2 h2a~ (p~u~Oi2)q Pe Ue Ue h2 Oil 

- -  (021--012)+K1022-K 2(021+012) 1 

Zol (15a) 
pou~' 

1 0 
peU2e hl ~ 

2 021)+ K2 (Oll.-b(~l)-2 K 1 0211 -k- - -  ( p ~  u~  

+ E 1 0 
2 h2 63r] Pe Ue 

- - ( D e  U2e 022)--K2 02~ 

~02 
Pe UZe ' 

(15b) 



where 4, t/are orthogonal curvilinear streamline co-ordinates, with an element of length along an external 
streamline given by hi 6{ and an element of length along an orthogonal trajectory given by h 2 atl ; and 
where K1 and K 2 are the orthogonal and streamline curvatures respectively, given by 

1 Oh2 1 
Ka - hz hi 04 

1 Oh1 [ 
K2 - hi h2 ~ " 

(16) 

Estimated values of K t and K2, along the streamline B, are given in Table 6. There are two (differing) 
estimates of K2. The values used were those derived from the geometry of the streamlines; it was checked 
that, for the accuracy attainable here, it was immaterial which estimate was used. 

The object was to obtain a measure of the three-dimensionality of the boundary layer and, in particular, 
to check on the importance of the convergence or dix ergence of the external qreamlines and of the tcrms 
usually omitted in the 'small cross-flow' approximation. High accuracy could not be expected, because 
a great deal of numerical differentiation of the experimental results was revolved, and it was necessar? to 
smooth the experimental distributions in advance, but it was hoped that qualitative conclusions might 
at least be drawn. For the first, streamwise, momentum equation (15a) this proved correct, but for the cross- 
wise equation (15b) the terms turned out to be so small as to be comparable with the errors, and no 
conclusions could be drawn. The following discussion is concerned only with the streamwise momentum 
equation (15a). 

The results are shown graphically in Fig. 9. The figure gives, for stations along the streamline B, a com- 
parison of sums of the expressions in square brackets and the estimates of the streamwise component 
of skin friction zOl/(pe U2e). The first expression in square brackets contains all the terms required for a 
purely two-dimensional boundary layer; its magnitude is given by the dotted curve. The first two expres- 
sions in square brackets contain all the terms required in the small cross-flow approximation, the second 
expression being the approximation for streamline convergence on divergence; the magnitude of their 
sum is given by the curve in broken line. Lastly, the sum of all three expressions in square brackets, which 
contain all the terms required for any three-dimensional boundary layer, is given by the curve in full 
line. The streamwise component of skin friction Zol/(peu2~) was deduced from the surface-pitot and 
Preston-tube measurements on the assumption that the surface shear direction was the same as the limiting 
flow direction at the surface. 

Fig. 9 shows that the 'small cross-flow' approximation is inadequate, for the boundary layer studied, 
in the downstream part of the flow, even where the cross-flow is so small (see Table 3) that the maximum 
deviation of the boundary-layer flow from the local free-stream direction is less than 3 deg. The 'small 
cross-flow' approximation seems adequate for the upstream part, where the cross-flows are just as large, 
but where the boundary layer is thinner. It can be checked that the term involving the crosswise gradient 
of 0~ 2, the crosswise momentum thickness, becomes appreciable downstream; it is omitted in the 'small 
cross-flow' approximation and accounts for virtually all the discrepancy between the 'small cross-flow' 
and 'three-dimensional' curves. The fair agreement between the 'three-dimensional' curve and the values 
for skin friction confirms that the exercise as a whole is sufficiently accurate to be meaningful. One 
conclusion which may be useful is that if anyone tests a method of calculation based on the conventional 
'small cross-flow' approximation, by making a comparison with the present experimental results, he 
should confine his test to the region upstream of say x = 30; the method cannot be expected to succeed 
further downstream. 

It should not be inferred that the 'small cross-flow' approximation will invariably suffer from the 
limitations found here, although of course care is needed in applying the approximation. The large 
crosswise gradients found here arise from the geometry of the nozzle liners, and there may be much 
smaller gradients over wings and bodies in flight. 

10 



5.4. Concluding Remarks. 
The main objective in this Report has been to present a set of experimental results for a three-dimensional 

turbulent boundary layer in supersonic flow, in a form which may be useful for anyone either developing 
a method of calculating such boundary layer or checking a newly-developed method. It is hoped that the 
tables and the explanations in the text provide all that would be needed. A preliminary analysis of the 
results is given, to provide some guidance, and it appears that, while simple representations of the cross- 
flow are inadequate under certain conditions, the streamwise flow may show a two-dimensional structure 
even where the 'small cross-flow' approximation is invalid. The failures of the 'parabolic' profile for the 
cross-flow and the 'small cross-flow' approximation may be connected : they take place in the same part 
of the flow. 

Further work is needed before a reliable method of calculation can be developed. A satisfactory treat- 
ment of the cross-flow is needed, and a thorough check should be made of the idea that the streamwise 
flow may be quasi-two-dimensional. At present there is, unfortunately, little agreement about purely 
two-dimensional boundary layers, when these are compressible, so the most profitable approach would 
be to study three-dimensional boundary layers at low speeds. 

The limitations of the present work should not be overlooked. There is zero heat transfer, and the 
boundary-layer Reynolds number R o -PeueOl~/#m is limited to the range 2 5 0 0 < R 0 < 15000. The 
external Mach number M e is limited to the range 1.6 < M e < 2. And, unlike the flow over wings and bodies, 
the free-stream flow here is two-dimensionaL 
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Cf 

Cp 
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hi, h2 
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K1,  K 2 
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P 

Po 

p'o 
q 

R 

Ro 

T 

To 
T~ 

U 

I) 

X 

Z~ 

Z 

LIST OF SYMBOLS 

~-~0\u) 
Constant 

rw/(½ p~, u~) local skin-friction coefficient 

Specific heat at constant pressure 

Diameter of pitot tube 

Height of surface pitot tube 

Length parameters in orthogonal curvilinear system ~,r/ 

'Incompressible' shape factor, below equation (8) 

Orthogonal and streamline curvatures, equations (16) 

Mach number 

Static pressure 

Total pressure 

Pitot pressure 

Velocity 

Gas constant 

Pe ue 011/~m, Reynolds number 

Temperature 

Total temperature 

Recovery temperature 

Streamwise component of velocity 

(Zol/p~,) ½, friction velocity 

Crosswise component of velocity 

Distance from throat of nozzle 

f (p/pg d( 
0 

i (p/p~) d~ 
0 
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7 

Ol:, 02:, 012, 022 
Oi 
# 

P 
"c 

TO1, TO2 

e 

m 

W 

Distance from wall to geometric centre of pitot tube 

Angular displacement from local free-stream direction 

Ratio of specific heats 

Boundary-layer thickness 

Displacement thickness, equation (8) 

'Incompressible' displacement thickness, below equation (8) 

Distance from wall 

Co-ordinate in orthogonal curvilinear system 4, r/of streamline co-ordinates 

Various momentum thicknesses, equation (8) 

'Incompressible' momentum thicknesses, below equation (8) 

Viscosity 

#/p kinematic viscosity 

Co-ordinate in orthogonal curvilinear system 4, ~/ of streamline co-ordinates 

Density 

Shearing stress 

Streamwise and crosswise components of shearing stress at wall 

Subscripts 

Denotes conditions in the external flow 

Denotes conditions at the intermediate temperature, below equation (15) 

Denotes conditions at the wall 
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TABLE 1 

Ordinates of External Streamlines and Liners. 

Distance 
from throat 
x (inches) 

8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 

Ordinate y (inches) 

Liner A B C Liner 

10.710 

10.986 

11.331 

11.616 

11'860 

12.054 

12.196 

12.305 

12.383 

12.410 

12.437 

12.449 

12.463 

12.469 

12.471 

12.506 

12.566 

12.682 

12.867 

8.632 
8.810 

8"976 
9.124 
9.260 
9.384 
9.495 

9"593 
9"678 
9.751 
9.804 
9"845 

9"882 
9.915 
9"941 
9.956 
9.970 
9.984 

10.000 
10.016 
10.030 
10-047 

10.068 
10.091 
10-114 
10.139 
10.166 

10.198 
10-236 
10-285 
10.353 
10"433 

10.522 
I0.648 
•0.786 
10.922 

7'037 
7.190 

7.324 
7.445 
7.552 
7.645 
7.719 

7.778 
7"823 
7"859 
7.886 
7.905 

7-919 
7.931 
7"943 
7.957 
7.972 
7.987 
8-000 
8"014 
8.031 
8.048 

8.068 
8.095 
8"126 
8.170 
8-226 

8.291 
8.368 
8"458 
8-558 
8"682 

8.805 
8'923 
9.035 
9.138 

5.405 
5.511 

5"607 
5-688 
5.751 
5.796 
5.828 

5.851 
5-868 
5"880 
5.892 
5-907 

5-920 
5-932 
5"948 
5"963 
5.979 
5.991 
6-000 
6.010 
6.025 
6.048 

6.080 
6.122 
6.177 
6.238 
6.310 

6.395 
6.493 
6.605 
6.730 
6"864 

6"974 
7.044 
7.092 
7.121 

3-604 

3.589 

3-576 

3.561 

3.548 

3-536 

3"521 

3-510 

3-49t 

3.498 

3.537 

3.615 

3"738 

3"898 

4"096 

4'325 

4"450 

4"515 

4.610 
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TABLE 2 

Static-pressure Distribution over Wall. 

(in inches Hg, with free-stream total pressure = 29.78 in Hg) 

8 
10 

12 
14 
16 
18 
20 

22 
24 
26 
28 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

5"08 

5"33 

5"69 

6"05 

5'47 

6"80 
5"77 

5"14 
4"71 
4'46 
4'34 
4"34 

4"31 
4"31 
4"41 
4"46 
4'76 

4"88 
5"05 
5"22 
5"33 
5"53 

5"69 
5"79 
5"88 
5"80 
5'45 

5'26 
5"21 

5"17 

4'67 

5"27 

5"29 

5'64 

5"86 

5"57 

5"27 

5'24 

7"06 
6"42 

6"01 
5'30 
4"86 
4"55 
4"35 

4"27 
4"29 
4"31 
4"32 
4'43 

4'57 
5'17 
4'91 
4'81 

5"49 
5'62 
5'86 
5"95 

5"97 
5"81 
5"50 
5"12 

4"35 

4"95 

4'66 

5"20 

5"71 

6"06 

5'61 

5"12 

10 

5'99 
5"56 
5"08 
4"73 

4"51 
4'36 
4'37 
4"36 
4"35 

4"39 
4'77 
4"44 
4"74 

4"71 
4'98 
5"22 
5'79 
5-84 

5.94 
5.74 
5.75 
5"76 

11 

4"59 

4"58 

4"63 

5-33 

5"45 

5"84 

5.81 

12 

4"42 

5'09 

4.37 

5"32r 

5'75 

5"89 
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TABLE 3 Boundary-layer profiles. A9-A14. 
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1.298 0,820 -2.~0 O.8~O -o,o31 o.748 O.041 
1-348 0.844 -Z,80 0.g43 --0.027 0.733 0.050 

1 , 3 9 0  o .  q63 - I , 4 0  0 . 8 6 3  - 0 , 0 2 1  0 . 7 S I  0 , 0 3 9  
1,431 0,881 --I.IO 0.881 --0,0I 7 o . 7 1 0  0,067 
1,47 x o.898 -o. So 0.898 -O.Oi 3 o.~9~ 0,076 
1 - 5 0 5  0 . 9 I ~  -0.50 o . 9 x 2  - o . o o 8  o . 6 8 8  o . o 8 5  
I-~39 0.9~6 --0.40 0*926 --O.O06 0.679 O.O94 

1.597 0.9~0 --0.20 0.950 --0.003 0.662 O,II 3 
1.647 0.969 --O.XO 0,969 --0.002 0.648 0,132 
~,6H6 0o9~ 4 0,00 0.984 0.000 0.63~ 0.I5~ 
1.711 0.993 0.00 0.993 0.000 0.631 0,~71 
1,7~2 0.997 O.00 0,997 0.000 0.6~8 0.~91 

1 , 7 2 7  0 * 9 9 9  0 . 0 0  0 . 9 9 9  0 , 0 0 0  0 . 6 2 6  0 , 2 I I  
1 , 7 2 8  o . 9 9 9  o . o o  o . 9 9 9  o . o o o  0 , 6 2 6  0 , 2 8 I  
1.729 0.999 C.O0 0.~99 O.OO0 0.6~6 0.251 
1.73 o 1.000 0,00 ~.000 0.000 0.625 0,29t 

Ai5 

'~. 000 

O.OO8 
0 • O09 
0.0~ 3 
0.016 
0,0~0 

0.0~6 

0.0~ 3 
o .  0 c 3 
o . o ~  3 

o . o 7 3  
o .  o~33 
0 . 0 9 3  
o. Io 3 
o.ii3 

o.133 
o-~s3 
o.~73 
o. t93 
o.2z 3 

0,233 
0.253 

o./u ~ ~u~ v/u~ ~/~n z 
o.ooo o.ooo -5.io o.ooo o.ooo 0.890 o.ooo 

o,963 0,640 -5,1o o,63CI -o,o57 0.844 0,006 
0,980 0-650 -5.IO 0.647 -0.058 0.839 0.006 
~.o37 o.681 -5.oo 0.679 -0.039 0.823 0.009 
Z,078 0.703 - 4 . 7  ° 0.701 -0.058 o. SII o .o i2  
I,II2 0.721 --4,50 0,719 --0.057 0.80~ 0.01~ 

1.15~ 0,745 --4,10 0.743 --0.053 0.788 0,019 
I , IO0 0.765 --3.80 0.763 --0.051 o . 7 7 7  0.0~4 
1,26I 0.70 ~ --3.20 0.794 --0.0~4 0.739 0.033 
1.3I 7 0.!~22 --~.60 0.821 --0.037 O,742 O.O4I 
1.362 0.~42 --2.10 0.~42 --0,031 0.729 0.050 

1.403 0.860 --I.7 o 0.860 --0.026 0.718 0.0S8 
1.443 0.87~ --1.40 0.87~ --0.021 0.7<)6 0.087 
1,47~ 0.~93 --~.10 0 . 8 9 8  --0.017 0.69,~ 0.076 
1.514 0.908 -o.8o o.9011 - o . o i  3 0.696 o.o85 
I'545 0"920 --0.70 0-980 --O.OII 0.677 0.094 

1,610 0.946 - - 0 . 3 0  0,94S --0.005 0.659 0.II2 
1 , 6 6 2  0,965 --0,20 0.965 --0.003 0.644 0.131 
1,701 0.980 --O.lO 0.980 --0.002 O.633 0.131 
1.730 0.991 0.00 0.991 O.O00 0.625 0.17 o 
1,747 0.997 0.00 0.997 0.0OO 0.6~I 0.I90 

I'754 0"999 0.O0 0.999 0.006 0.619 0.210 
1,756 1.000 0.00 1,000 0.000 0.619 0,230 

0.273 ~.75~ I.O0O 0.00 I.OOO o.oo0 o.61~ 0.250 

A 16 

o.ooo 

0.008 
o.009 
o.ol 3 
o.o16 
o.o~o 

~.o~6 
o.o3~ 
o.o43 
0.053 
o.o63 

o.o73 
0.083 
o.o93 
o. IO 3 
o.118 

o.z3[~ 
o . ~ 5 3  
o.173 
o.~93 
o . ~ I  3 

o.~33 
o.~$3 
o.~7~ 

~u ~ ~/u v/u ~/~o z 
o.ooo o.ooo -5.9 ° o.ooo 0.000 o./~9o o.oo0 

0.964 0.636 -5.9 o 0.633 -o,o65 o.~43 0.006 
0,926 0.648 -~.9 o o,645 -0.067 o.~37 o.oo6 
I,o42 0.679 -5.60 o.67~ -0.066 o,~2 o,oo 9 
~.o82 0.700 -5.3o 0.697 -0.065 o.gzo o.olz 
i,II6 o.717 -5.1o o,714 -o~o64 o.l;oi o.ol 5 

I*167 0,743 -4.8o o.74~ -o.o62 o.7~6 o.o19 
I.~o5 o.76~ -4.So o.76o -o.06o 0.775 o.oz 4 
I.~7o 0.793 -3.80 0,792 -0.053 o.756 0.033 
10324 o.819 -3.~o o.817 -0.046 o.74o o.o41 
1,367 0.838 -2.7 ° 0.837 -0.039 0.728 0.o49 

I~4o9 0.856 -2.30 0.856 -0.034 o.716 0.058 
1,444 0.872 -1.8o o.87z -o.oz 7 o.7o6 0.066 
1)48o 0.887 --x.5o o.~6 -o.oz 3 o.696 0,075 
1 , 5 1 6  0 , 9 0 I  - - I , 2 0  0 , 9 0 I  - O , O I  9 0 , 6 8  S 0 . 0 8 4  
1,546 o.9I 4 --t.oo o,9I 3 -0.0~6 0.677 0.093 

1,607 0.937 -o,6o o,937 -o,0~o o.66o o. IXI 
I~66I o,958 -o,4o o,958 -o.oo 7 o.644 o,I30 
Io7O8 o.97 ~ -o.~o 0.o73 -0.003 0.632 o.149 
I~741 o,ge 7 -o.lo 0.987 -0.oo2 0.623 o.169 
1.76~ 0.994 o.oo 0.994 o.ooo o.617 o.1~ 9 

1,773 o-99 I; o.oo o,998 0.000 o.614 o.~o 9 
10777 I.ooo o.oo 1.o0o o.ooo o.613 0.229 
1.77:] 1.ooo o.oo ~.ooo 0,000 o,613 0.249 

A 17 

o.ooo 

o.nog 
0.009 
o ,oz  3 
o.o16 
0.020 

0 , 0 2 6  
0.032 
o.o43 
o.o33 
o,o63 

o.o73 
o.o~ 3 
o.093 
o ,  I o  3 
o,II 3 

o. I33 
o.~53 
o.173 
o.193 
0.213 

o.~33 
0.253 
o . 2 7 ~  
o , 2 9 3  

0.000 0.o0o -~.8o 0.0oo 0.0oo 0,890 0.000 

0.776 0-636 -3. 80 0.633 -0.064 o.~4o 0.006 
I.ooI 0.649 -5,8o 0.646 -0.066 o.~33 0.006 
I,O61 o.632 -5,70 o.67~ -0.068 o,816 o.oo 9 
I*I02 0.703 --~,4 o 0.700 --o,o66 O,HO 4 O.CZI 
1.139 0.7al -5.~0 0.718 --0.065 0.794 0.015 

1,186 0.743 --4,90 0.748 --0.064 O,7R o o.ol 9 
Io2;4 0.744 -4.60 0.761 --0.061 0,769 0.024 
1.289 0.794 --4.1o 0,79~ --o,057 o,751 0.033 
1.342 O.qI~ -3.4 ° O.~I 7 --o.o49 0.735 o.041 
1.385 0.837 --3.00 0.83~ - 0 . 0 4 4  o.723 o.o49 

1.425 0.854 -2.60 oj834 -0.039 o,7ii o.o57 
1.461 o.~69 -2,~o o,~69 -o,o33 o.7oi o.o66 
1,496 o,q~ 4 -I,9O o,884 -0.039 o.6,91 0.075 
1.5= 9 o.898 -I.6o 0.897 - 0 . 0 2 3  o.681 0.083 
1,56o o.9Io -1.4o o,9~o -o.o22 0.673 o.o92 

1.619 0,932 -o,90 0-932 -o.oi 5 0.656 o. III 
1.673 o.953 -o.fo 0.953 -o,oio o.641 o.129 
1.7~ o.97o -o.3o o.97o -0.0o 5 o,62t o,I%;~ 
1 , 7 5 8  0 , 9 8 3  - - 0 , I 0  0 , 9 8 3  - - 0 , 0 0 8  0 , 6 x ~  o . I ( , 8  
1.785 0,992 0,00 0.992 0.000 0,6If o.r] 7 

I.qoo 0 . 9 9 7  o.oo 0.997 o.ooo o,Fo7 o.2o7 
1.8o6 0.999 o.oo 0,999 o.ooo o,6o 5 o.227 
1.8o8 I.OOO o,oo I.ooo o.ooo 0.605 0.247 
I,~o 9 I.ooo o.oo l.ooo o.ooo 0,604 o.267 

A 18 

o . o o c  

o,oo~ 
o.oo~ 

o,oi~ 
o.o2o 

o , 0 2 6  
o , o 3 2  
0 , 0 4 3  
o . o 5 3  
0 . 0 6 3  

O.OTR 

o.c93 
o. I I  3 
o.133 

0.153 
o.17~ 
O , I 9 3  
O . 2 I  3 
0 , 2 3 3  

0.253 
o.27~ 

~/~ ~ ./u ,/u T/T z 
o.ooo o.boo -6.20 o.ooo o.ooo 0.890 o.ooo 

o.o8~ 0.635 -6.20 0-632 -o.o69 0,838 o.oo6 
0.987 o,638 -6.2o 0-635 -0.069 o,837 0.006 
I-o49 o.671 -6.20 0.667 -0.072 o,82o o.oo 9 
I"°96 °-696 -5-9 o o.69z -o.o72 o,8o6 o,oxl 
1.I3I o.714 -5.ao o,71o -0.070 o,796 O.Ol 4 

1.18o 0.738 -5.3 ° 0.735 -0.068. o,782 o.oi9 
1.2~I o.759 -5.00 0.755 -0.066 o,77o 0.024 
1.2~6 0"78~ --4.4 ° 0,786 --0,060 O,7qi o.o32 
1,34I 0.813 --3.9 o o.811 --0.055 o,736 0.040 
1,385 0.~32 --3.4 ° 0.831 -o.049 0.723 0.049 

1.427 o.83o --2.90 o.~49 -0,043 o,7II 0.057 
1.46~ o,~65 --2.6o o.q64 --o.o39 0.7O I o.065 
1.496 0.879 -2.3o o, g7 P~ -0.035 o,69I 0,o74 
1-560 o.004 --I,8o 0.904 -o.02~ o.673 0.092 
I'619 °'927 -I'2° °.927 --0.019 0.656 0,11o 

Z.673 0.947 -o°80 o.c47 -o.o13 O. (,41 0,12 ~ 
1.72I 0.964 --0.4o n.e64 -0.007 o.62(~ 0.147 
1.763 0.978 --0.2o o-~78 --0.003 o,617 0.~66 
1,794 o.9~9 0.0o 0.9:19 0.00o 0,60S 0,186 
1,814 0.996 OoOO 0.996 0.000 0,603 o,206 

I,~23 0.999 0.00 o,999 o.ooo o.6oi 0.226 
I.~6 I,ooo o.oo ~.ooo o.ooo 0.600 o.246 
1.827 I .ooo 0.00 1.ooo o.ooo 0.600 o, 20,6 

M q/% ~ ./u ~lu. ~/~n z 
o.o0o o.ooo -6.40 o.ooo 0.000 o.~9o o.ooo 

0.988 0.633 -6.4o o.629 -o.o7x o,837 o.oo 5 
o.996 o.637 -6,40 0.633 -0.o71 0,834 0.0o6 
I.O54 0.668 -6.3o 0.664 -0.073 o,SI~ 0.009 
I.lo 3 0.693 -6.IO o.6~ 9 -0.('74 o,8o 4 O.Cll 
I.~43 o.712 -5.80 0.709 -o.07a 0,793 o.014 

1.194 0.737 -5.50 0.734 -o.o7I o°778 o,cl 9 
1.234 0.756 -5.2o o.753 -0.069 0.767 o.023 
x,3o4 o,789 -4.60 0.786 -0.063 0.746 0.o32 
1.359 0.813 - 4 , I 0  0.811 -0.058 0,730 0.040 
1.402 0.832 --3,60 0,830 -0,052 O,71F~ 0,048 

Z.440 0,848 --3.20 0.~47 --0.047 0,706 0,056 
1.477 0,~63 -p,80 0.862 --0,042 0,696 0.065 
1.511 0.877 -g. So 0.876 -0.038 0,686 0,073 
1.574 0.901 -2.00 o.ooi -o,031 0,669 0.091 
1.632 0.923 -1.40 0.923 -0.023 0,65~ O.IO 9 

1.686 0.943 -I.OO 0.942 -0.oi6 o,638 0. I27 
1.735 0.96o -o.6o 0.960 -O.OIO 0,624 0.146 
1,777 0.974 -0.40 0.974 -o-0o7 0.~13 o,165 
I.aIO o.9~I 5 -0.20 0.985 -o.003 O,hO 4 o. I85 
1,~34 0,993 -0.I0 0.993 -0.002 o.598 0.204 

I , B 4 7  0.997 -o,Io o.997 -0,o02 0.594 o.204 
1.854 0.999 0.00 0.999 o.ooo 0,593 0.244 
1.856 I.OOO o.oo l. OO0 0.00o 0.592 o.264 

TABLE 3--continued. A14-A19 
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A20 

o.ooo 

o,oo8 
o.oo 9 
0 . o i  3 
o.o16 
o.o~o 

O.O26 
o.o3~ 
o . o 4 3  
o . o 5 3  
0.o63 

0.073 
o , o 9 3  
O.li 3 
o.133 
o.153 

o .  I 73  
0 . I 9  3 
O.~ I  3 
o . ~ 3 3  
0 * = 5 3  

o.~73 
o.~93 

~/% p ~u ° ,/. ~/~ z 
o.ooo o.ooo -6.8o o.ooo o.ooo o.89o o.ooo 

o.985 o.6~8 -6.80 o.604 -0.074 o.838 o.005 
1.005 0.639 -6.80 0.635 -0.o76 0.83~ o.oo6 
1.071 0.673 -6.50 0*669 -0.076 0.814 0*009 
1.117 0.696 -6.~0 0.69~ -0.075 o.800 O.OZZ 
1.151 0.713 -6.oo o.7o 9 -o.o7~ b.791 o.o14 

1.197 o.736 -5.60 o.73~ -o.o70 0.777 o , 0 1 9  
I.~37 0.754 -5.3 ° o.75~ -0.070 0.766 0.023 
1.303 0.785 -4.80 0.78= -0.066 0.746 0.o32 
*.357 o.808 -4.3 o 0.8o6 -0.o61 0.73* o-040 
~.4oI 0.8~7 -3.9 ° o.805 -o.056 O.7*8 0.048 

1.44 ° o.844 -3o5o 0.842 -O,O51 0.7o 7 0.o56 
*.510 Oo872 -~.8o 0.871 -0.o43 o.687 o.073 
1.573 o.896 -~.3 o 0.896 -0.036 o.669 0.o9o 
1.630 o.918 -1.8o 0.917 -o.oa9 0.653 o.1o8 
~.683 0.937 -~.Zo o.937 -o.o=o 0.638 0. X~6 

1.733 °'955 -0"70 o.954 -O.OlZ o.6a 5 o.145 
1.776 o.969 -0.4o o.969 -o.007 0.613 0.164 
!.814 o.982 -o*3o 0.98~ -o.005 0.6o 3 0.,83 
1.84~ 0.991 -o. Io 0.991 -o.oo= 0.596 0.2o 3 
1.859 o.996 -O.lO 0.996 - 0 , o 0 2  o.59, 0.223 

ii.867 0.999 -O.ZO o.999 -O.OOS 0*589 o*143 
J*.871 1.0oo 0 . o o  x=ooo o.00o o.588 ooe63 

A 21 

o . o o o  

o.oo8 
o.oo 9 
o.ox 3 
o.o16 
o.o~o 

o.o~6 
o . o 3 ~  
o.o43 
o.o53 
0.063 

0.073 
o.o93 
o . ~ I  3 
o . 1 3 3  
o . 1 5 3  

o . ~ 7 3  
0 ~ I 1 3  
o . ~ l  3 
o . 1 3 3  
0 . a 5 3  

o .  a7~ 
0.193 
0*333 

o.ooo o.ooo -6.6o o.ooo o.ooo o.8~o o.ooo 

o.981 o.603 -6.60 o.6z 9 -0.072 0*839 0.005 
0.999 o.63~ -6.60 o.6~8 -0.073 0*834 0.006 
1.o6t 0.665 -6.5o 0.660 -0.075 o.816 o.oo 9 
1.1o8 0.688 -6.3o 0.684 -o.o76 o.8o 3 o.o11 
1.144 0.706 -6.1o o.7os -0.075 o.79~ o.o14 

1.193 o~73o -5.8o o.7a6 -0.074 0.778 o.o18 
I.~35 0-750 -5.4 ° 0.746 -o.o7~ 0.766 o.os 3 
1.3o 3 0.780 -5.00 o.777 -0.068 0.747 o.o3= 
1.357 0.804 -4.50 o.8oa -0*063 o.731 0.039 
1.4o~ o.814 -4.1o o.8~I -0.059 o.718 0.047 

1.44s 0.840 -3.60 0.838 -0.053 0.706 0.056 
1 , 5 1 I  0.868 --3.00 0.867 --0*045 0.686 0.07~ 
1.573 0"890 -2.50 o.891 -0.039 0.669 0.090 
1.631 o.9z5 -1.90 o.913 -0.030 o.653 o.1o7 
1.684 o.93a -1.5o o.93~ -o*oa4 0.638 o.1s5 

1.734 0.950 -1.oo 0.950 -o.oi 7 0.6z4 o.144 
z.778 0.965 -0.60 0.965 -o.ozo o.613 o.163 
1.8~ 5 0.977 --o.3o 0.977 -0.005 0.603 0.18~ 
1.846 o.987 --o.so o.987 -o.oo 3 o.595 o.~oz 
1.867 o.993 -o. lo o.993 -o.ooz o.589 o.~1 

Z.879 0.997 0.oo 0.997 0.000 0.586 o.041 
1.885 0.999 0.o0 0.999 o.ooo 0.585 O.061 
z.888 z . o o o  o . o o  i . o o o  o . o o o  o . 5 8 4  o . 3 o z  

A 22 

o.ooo 

0.008 
0.009 
o.o13 
o.o16 
o.oso 

o.o~6 
o.o3s 
0.043 
0 . 0 5 3  
0.063 

0 . 0 7 3  
o . o 9 3  
o .  I I  3 
o . 1 3 3  
o.153 

o.173 
o.193 
O . 2 1 3  
o , a 3 3  
o . z 5 3  

o.~73 
0.293 
0.333 

o/% ~ ~/u. ~/% ~/~9 z 
o.0oo o.ooo -7.=0 0.000 o.ooo 0.890 0.000 

0.981 0.601 --7.~0 0.616 --0.078 0.839 0.005 
0.990 0.6~6 --7.aO O.6Sl -0.078 0.836 0.006 
1.056 0.660 --7.10 0.655 --0.08g 0.8~8 0.009 
I.'Z03 0.683 - 6 . 8 o  0.679 -0.o81 o.804 o*o11 
I.t37 o ,701  -6.50 0.696 -0.079 0.794 0 , 0 1 4  

I , Z 8 5  0.7Z 4 -6.So 0.719 -0.078 o.781 0.018 
1.~a4 0.74 s "5.9 ° 0-738 -0"076 0"769 0"0=3 
1 . ~ 9 =  0.773 - 5 - 4  ° 0.77 ° --0.073 o-750 0.031 
1.345 0~797 -4.9 ° 0.794 -0.068 0.734 0.039 
1.39~ 0.816 -4.4 ° o.814 -0.063 o.7~I 0.047 

1.431 0.833 -4.00 0.831 --0.058 0.710 0.055 
1.5oi o.86I -3.3 ° 0.86o -0.050 0.689 0.07= 
1.563 0.885 -S*80 0.884 -0.043 0.671 0.089 
1.619 0.906 -S.30 0.906 --0.o36 o.656 O.1O6 
1.673 0.9s6 -I.7 ° 0.925 --0.os7 0.641 o. Is4 

1.794 0.944 -1.~0 0.943 --o.oso 0.627 o.143 
1.769 0*959 -0.80 0.959 --0.Ol 3 0.615 0. I61 
1.81o o.97~ -0.5o o.97a --0.008 o.604 o.18, 
1.844 0.983 -0.30 0.983 --0.005 0.595 O.~OO 
1.868 O.991 -O,1O O.991 -o.oo~ O.589 o.2~o 

1.884 o.996 -o. Io 0.996 --o.00~ 0.585 0.~39 
1.893 01998 o.o0 0.998 o . o o o  0.583 oy259 
1.898 I.ooo o.oo %.ooo o.ooo o.~81 0.299 

A 2~ 

0.000 

0.008 
o , o o ~  
0.oz 3 
o . o 1 6  
o.o~ 

OoO~6 
o.o3~ 
o.o43 
0.053 
0.073 

0,093 
O,II 3 
o.133 
o .  I 5 3  
o.173 

o , I 9 3  
o . ~ I  3 
0.~33 
o . = 5 3  
o . z 7 3  

o , s 9 3  
0.333 
0.373 

o.ooo o.ooo -6.70 o.ooo o.ooo 0.890 o.ooo 

0.974 o.615 -6.70 o.611 -o.o7~ o.841 0.005 
o.986 0.622 -6.7o o.6r8 -0.073 0.837 0.006 
1.o48 0.654 -6.6D 0.650 -0.075 o.82o o.oo 9 
1.o94 0.677 -6.40 0.673 -0.075 0.807 o.o11 
1.131 0.696 -6.=0 o.690 -0.075 0.796 0.0*4 

*.178 o.718 -5.9 ° o.715 -0.074 o.783 o.o18 
I.~17 0.737 -5.7 ° 0.733 -0.073 o.771 o.oa3 
1.186 0.768 -5.3 ° 0.765 -o.o71 o.75a o.o31 
1.339 o.791 -4.80 o.789 -0.066 0.736 o.o39 
z.4z 5 o.8=8 -4.00 o.8a6 -0.058 o.71* 0.055 

1.494 0.856 -3*40 0.855 -o.o51 o.691 o.o71 
1.556 0.880 -~.90 0.879 -0.045 0.674 ~.o88 
1.613 o.9o2 -~.3 o 0 , 9 o 1  -0.036 0.658 o.106 
1.666 0.9~7 -1.80 0.921 -o.019 0.643 o.I~ 4 
1.716 0.939 -1.3o 0.938 -O.O11 o.6a 9 0.,4a 

1.761 0.954 -o.9o 0.954 -o.oi 5 0.617 0.16o 
1.8o~ 0.967 -0.50 o.967 -0.008 o.~o6 o.179 
1.836 0.978 -0.30 0.978 -0.005 0.597 o . 1 9 9  
1.865 0.987 -o.1o 0.987 -o.ooa 0.590 o.118 
1.885 0.994 o.oo 0.994 o . o o o  0.585 o.a38 

1.897 0.997 0 . 0 0  0.997 0.000 0.58a o.~58 
1.905 1.000 o. o0 I.ooo o.oo0 o.579 o.a98 
1.9o6 ~.000 0.o0 Z.O0O o.000 0.579 0.338 

A23 

o.ooo 

0.008 
0.009 
o.oz 3 
o.o16 
o , o a o  

o.o~6 
o.o3z 
0*043 
0.053 
0.073 

0.093 
O , l i  3 
0 . * 3 3  
o . 1 5 3  
o.173 

o.193 
o , s z  3 
o . a 3 3  
o , s 6 3  
o.293 

o.3z 3 
0 . 3 5 3  

0 . 0 o 0  0 . o o o  - 6 . 7 o  o . o o o  0 . o o o  0 . 8 9 0  o . 0 o o  

0.971 o.615 -6.70 o.61o -0.o71 o.841 0.005 
0.975 o.617 -6.70 o.613 -o.o70 0.840 o.oo6 
I*o07 0.644 -6.6o 0.640 -0.074 o.8z6 o.oo 9 
1.o78 0.670 -6.40 0.666 -0.075 o.8I* o.ozr 
~.117 o.689 -6.~o o.685 -0.o74 0.800 o.oi 4 

1.167 0.714 -5.90 0.7~0 --0.073 0.786 0.0*8 
Z.ZZO 0.734 -5.60 o.73~ - - 0 .o7z  0.774 o.oz 3 
~.278 0.765 -5.I0 o.762 -0.068 0.754 o.o31 
Z.334 0%790 --4.80 0.788 -0.066 0.738 o.o39 
1.418 0.8~6 -4.00 0.8~ 4 -0.058 o.713 0.055 

1.487 0.854 -3.4 ° 0*853 -0.o51 0.693 o.o71 
1.551 0.879 -S.90 0.878 -0.044 0.675 0.088 
1.6o 7 o.9oI -a.4o 0.900 -0.038 0.659 o.1o6 
1.66o 0*9=0 -I.90 o*gr 9 -0.030 0.645 o.1a 3 
1.7o8 0.937 -1.40 0.936 -O.Oa 3 o.631 0.142 

1 . 7 5 4  O . 9 5 Z  - I * O O  O . 9 5 ~  - O . O I  7 O . 6 1 9  O . 1 6 0  
1.795 0.966 -0.70 0.966 -0.01Z 0.608 0.179 
1.830 0.977 -0.50 o.977 -o.oo 9 o.399 o.198 
1.87o 0.990 -0.30 0.990 -0.005 0.588 o.aa8 
1.893 0.997 -o. to o.997 -o.oo~ 0.583 o.157 

1.9oz 0.999 o.oo o.999 o.ooo 0.580 o.a87 
1.9o3 1.ooo o.oo Z.ooo  o.ooo 0.580 o.3~ 7 

A24 

o.oo( 

o.oo~ 
o.oo~ 
O.Ol, 
o.ox( 
o.oa( 

o.o=: 
0.03; 
o , 0 4  - 
o.o 5 . 
o.o7~ 
o.o9~ 
o.1~ 
o.13 i 
o.15- 
o .  I 7 ~  

0 , I 9 " .  
0 . 2 I ~  
o.a3; 
o.26; 
o . 2 9 ;  

0.315 
0 . 3 5 2  
0.385 

~'u= j ./. v/% T/TQ z 
o . o o o  0 . 0 0 0  -6.80 0 . 0 0 0  o . o o o  o . 8 9 o  0 . 0 0 0  

o.967 o.611 "6.80 0.607 -O.OTa o.84a 0.005 
0.984 o.6~o -6.80 o.616 -0.073 0.838 0.006 
1.047 0.653 -6.70 0.648 -0.076 0.8=0 0.0.) 9 
*.093 o.676 -6.40 0.67~ -0.075 o.8o 7 o.o*I 
X.Ia 5 0.692 -6.30 0.688 -0.073 o.798 o.oz4 

Z.171 o.714 -5.9 ° o.710 -0.073 0.785 o.o18 
l.zlo 0.733 -5.60 o*7a 9 -0.o71 0.773 o.oa 3 
1.275 0.762 -5.3 ° 0.759 -0.07 ° 0.755 o.o3r 
1.329 0.786 -4.80 0.784 -0.066 0.739 0.039 
Z.411 0.822 -4.1o o.819 -0.059 o.715 0.055 

%.479 0.849 --3m50 0"848 --0"05= 0"696 0"071 
1 . 5 4 1  0.874 -3.00 0.872 -0.046 0.678 0.088 
1.599 0.893 -~.40 0.894 -0.037 0.66~ 0.105 
1.65! 0.914 -2.00 0.914 --0.03~ 0.647 0.123 
1.700 0.930 -1.50 0.931 -o.oa 4 0.634 0.141 

1.746 0.947 -*.I0 0.947 --0.018 0.62Z 0.159 
1.788 0.961 -0.80 0.961 -o.oi 3 0.6*0 0.178 
1.827 0.974 -0.50 0.974 - 0 . 0 0 8  0.600 0.197 
1.868 0.987 -O.aO 0.987 -0.003 0.589 0.226 
X.894 0.995 0.00 0.995 0.000 0.583 0.256 

1.906 0.998 O.O0 0.998 0.000 0.579 0.~86 
1.909 1.000 0.o0 1.000 0.000 0.578 0.316 
1.9ti 1.000 o.00 1.000 0.000 0.578 0.346 

TABLE 3--continued A 2 0 - A 2 4  

19 



o.ooo 

o.oo8 
o.oo 9 
o.oi 3 
o.o16 
O.030 

o . o ~ 6  
o . o 3 2  
o.o43 
o . o 5 3  
o . o 7 3  

o . o 9 3  
o. I I  3 
o . 1 3 3  
o.153 
o.173 

o./93 
O.213  
O .233  
O .163  
O.193  

Oo3~ 3 

A ~6 

= o./u a p u/u v/% ~"~o 
o . o o o  o , o o o  - 6 , ~ o  o . o o o  o . o o o  o , 8 9 o  o , o o o  

o . 9 6 o  o . 6 o  7 - 6 . 2 o  o , 6 o  3 - 0 . 0 6 6  o . 8 4 4  o . o o  5 
o.994 o.6~ 5 -6.2o 0 . 6 ~ I  -o.o6? 0 . 8 3 5  0 , o o 6  
I*O56 o.657 -5.9 o 0.653 -o.o68 o.818 o.oo 9 
I-O97 o-677 -5.7 o o.674 --o.o67 o.806 o , o l l  
1.126 o.691 -5.6o o.6~ 9 -o.o68 o.798 o.o! 4 

1.171 o-713 -5.4 o o . 7 I o  --OOO67 o.785 0.018 
1.2o7 o.731 -5.Z0 o.728 -0.066 0.774 0°023 
1.269 o.759 -5.oo o.756 -0.o66 0.7~6 0.031 
1.3~ 3 o.783 -4.6o o.781 -o.063 o.74! 0.039 
1.4o6 o.8I 9 -4.0o o.817 -o.057 o.717 o.055 

1.474 o.846 -3.5 ° o.84~ -0.o53 0.697 0.071 
1-534 0.870 -3.00 o.869 -0.046 0.680 0*088 
1.59I 0.892 -2.5o 0.89I -0.o39 0.664 O. IO 5 
1.644 o.9II -2.o0 o.91o -o.033 0.649 0 .  I 2 3  
1.691 o.9~8 -Z.60 o.927 -O.O26 0 o 6 3 6  0.140 

1 - 7 3 5  o . 9 4 3  - z . 2 o  o . 9 4 3  - o , o 2 o  o . 6 1 4  o .  I59  
1.777 0.957 -0.8o 0.957 -O.013 0.613 0. i77 
1 . 8 1 4  0o969  -O ,SO 0 . 9 6 9  -O .OO8  0 . 6 0 3  0 , 1 9 6  
1.86I 0.984 --O.2O O.984 --O.O03 o . 5 9 i  o.2~ 5 
1.892 o.993 -oolo o.993 - o , o o 2  o.583 o.355 

1.9o7 o.998 o . o o  o , 9 9 8  o . o o 0  o.579 o . 3 8 5  
o.353 1.9I 3 1.ooo o.oo z.ooo o.ooo o.57 ? o.315 
o.383 1.9I 4 1,ooo o.oo I ,ooo o.ooo o.~79 o.345 

A 29 

o.ooo 

o.oo8 
o.oo 9 
o . o l  3 
o.oi6 
o.o~o 

o.o~6 
o.o82 
o.o43 
o . o 5 3  
n.o73 

o.o93 
o , z I  3 
o . ~ 3 3  
o. I53 
o.173 

o.193 
o.~I 3 
o.243 
o.173 
o.3o 3 

0*333 
0.363 
o-393 

0.000 o.000 --5.40 0*000 0.000 0.890 0.000 

0.948 0.601 --5.4 o 0.599 ~--0.057 0.848 0.005 
o.964 0.610 --5.4 ° 0.607 --0.057 0.843 0.006 
1.021 0.640 --5.3 o 0.637 --0.059 0.8~ 7 0.009 
I.064 0.661 -5.20 0.659 --0.060 0.815 0.01! 
1.098 0-678 --5.~0 0.676 --0.060 0.806 O.OZ 4 

1.142 0.700 --5.00 o.698 --0.061 0.793 0.0!8 
1.179 o.718 --4.9 ° 0.716 --O.06I 0~783 0.0~2 
1.24I 0.747 --4.60 0.745 --0.060 0.765 O.03I 
I.Z93 0.771 --4.3 ° 0.768 --O.058 0.750 0.038 
1.375 0.806 --3.9 ° 0.805 --0.055 0.7z 6 0.054 

1-444 0.83~ --3.4 ° 0*834 - - 0 . 0 5 0  0.7o6 0.o7o 
1.5o6 0.860 -3 .00  0.859 -0.045 0.688 0.o87 
1.561 o.881 -2.60 0.881 -o.o4o 0.672 o.1o 4 
!*6z 3 o.9oi -2.20 0.900 -o.o35 o.6~8 o.121 
z.663 o.919 -1.8o o.918 -O.OS 9 0.644 o. i39 

1.7o8 0.935 -1.4o o.934 -o.o~ 3 0.632 o.157 
1.751 o.949 -Z.1o 0.949 -o.o18 0.620 0.176 
1.8o7 o.968 -0.60 o.968 -o.olo 0.6o 5 o.so 4 
1.853 0.98~ -0.30 o.98~ -0.005 0.593 0.~33 
*.884 0 . 9 9 2  -o. lo o.991 -0.002 0.585 o.~62 

1,90o 0.997 -o .  Io o = 9 9 7  -O,OOS 0.381 0,292 
1 . 9 0 7  0 , 9 9 9  o . o o  0 , 9 9 9  o . o o o  0 . 5 7 9  o , 3 2 1  
Z.909 ~.o00 o . o o  1.00o 0.000 0.579 0 . 3 5 2  

o.433 1.910 hO00 0.00 1.000 0.000 0~578 0.382 

A 27 

o.ooo 

0 . 0 0 8  
o.oo 9 
o .o I  3 
o.o16 
o . o z o  

o.o~6 
o.o31 
0.043 
0 . 0 5 3  
0 . 0 7 3  

0 , 0 9 3  
o*z~ 3 
o , ~ 3 3  
o . 1 5 3  
~,173 

o . 1 9 3  
o e z l  3 
o*~43 
0.273 
o.3o 3 

0.333 
o.363 
0 . 3 9 3  

o.ooo o.ooo -5.4 o o.ooo o.ooo 0.890 o.ooo 

o.946 0.598 -5.4 ° 0.595 -0.056 o.848 0.005 
o.98~ o.617 "5.4 ° o.6%4 -0.058 0.839 0.006 
I.o38 0.646 -5.1o 0.644 -o.o57 0.823 o.oo 9 
I.o73 0.664 -5.oo o.66~ -o.o58 o.813 o.o11 
I.Io 3 0.679 -4.9 o 0.677 -0.058 o.8o 4 o.oi 4 

1.146 o.7oi -4.7 ° 0.698 -o.o57 o.792 o.o18 
1.183 o-718 -4.60 o.716 -o.o58 o.78I o.o=~ 
1.243 0.746 -&.4 o 0.744 -o.o57 o.764 o.o3i 
1.293 o.769 -4.2o 0.767 -0.056 o.749 0.038 
1.37~ 0.804 -3.8o 0 . 8 0 3  --o.o53 o.7~6 0.054 

1.44~ o.83~ --3.40 o.83I -0.049 0.706 0.070 
I-5o2 0-856 -3.00 0.855 -0.045 0.689 0.086 
1.556 0.877 --Z.7 o 0.876 --o.o41 0.674 0.Io 3 
1.606 0.896 --Z.3 o 0.895 --0.036 0.660 o. I31 
1.634 o.913 -I.9O o.9I 3 -0.030 0.646 o.138 

1.7oI 0.939 -I.5o o.929 --o.oz 4 0.634 0.156 
z.743 0.944 -1.3o 0.944 --0.o~o o.6~2 o.175 
1.800 o.963 ~o.7o o.963 --O.O12 o.6o 7 0.203 
z.848 0.978 -0.40 0.97 ~ -0.007 o.394 0 . 2 3 3  
1.884 0.989 -o.3o 0.989 --0.003 0.385 o.261 

1.906 0.996 -o.1o 0.996 --0.002 0.579 O.S 9 
1.9~6 o.999 -o.1o o.999 -0.oo~ 0.577 o.31o 
1.919 I.ooo o.oo l.ooo 0.000 0.576 o.35o 

A28 

o.ooo 

0.008 
o°oo 9 
o.oI 3 
o . o 1 6  
o . o ~ o  

o.o~6 
o.o32 
o.o43 
0.053 
0.073 

o.o93 
o. I t  3 
o.133 
o.153 
o-173 

0 . 2 0 3  
o*233 
0.263 
o-293 
o.323 

0-353 
o.383 
o.4I 3 

A 25 

A 30 

o , o o o  

o , o o 8  
o.oo 9 
o , o I  3 
o , o 1 6  
o,o~o 

0 ° 0 2 6  
0.032 
0,043 
0.053 
o.o73 

o.o93 
O. ll 3 
o*143 
o.173 
0 . 2 0 3  

0.233 
o.~63 
o.193 
0.323 
0.353 

0.383 
o.413 
0°443 

o.o0o o.ooo -4.9 ° 0.oo0 o.000 0.89o 0.000 

o.941 o.596 -4.9 ° 0.594 -o.osI 0.850 o.005 
0.954 0.604 -4.9 o 0.602 -0.052 0.846 0.o06 
I.o2I 0.639 -4.8o 0.637 -o.053 0.838 0.009 
1"°58 0"658 -4. 60 0.656 "o.o53 o.817 o.o11 
Z*o87 0.673 -4.5o 0.671 -o.053 o.809 0.014 

1"129 °.693 -4-5 ° 0.69] -0.054 0.797 o.018 
1"165 0o711 -4.4 o 0.709 -0.o55 0.786 0.022 
1.126 0 . 7 4 o  --4.2o 0.738 -o.o54 0.769 0.031 
1-274 o.762 --4*00 o.76o -o.053 o.755 0.038 
1-355  0 . 7 9 7  - 3 ° 5  ° 0 . 7 9 6  - 0 . 0 4 9  o . 7 3 2  0 . 0 5 4  

1*412 O.816 -3.20 o.8~ 4 -0.046 o.7i z o.o70 
1.482 o.850 --2.8o o.849 "o.o4~ o.695 0.086 
z.535 o.871 -2.50 0.87o -o.038 0.680 C.IO 3 
1.587 0.890 --3.2o 0.890 -0.034 0.665 0.120 
1.634 0.908 -1.80 0.907 -0.0=9 0.652 0.138 

1.700 0.931 -1.40 o.93! --O*OZ 3 0.634 0.165 
1"759 0.951 --0.90 0.95z -01015 0.618 0.19~ 
1.81~ 0.969 --0.50 0.969 -0.008 0.603 0.311 
1.856 0.983 --0.30 0.983 -0.005 0.593 0.350 
1.886 O.992 --0.I0 0.99~ -o.0o2 0.584 0.279 

Z.9o 3 0.997 0.00 0.997 o.000 0.580 0.3o 9 
1.91o 0.999 o.00 0.999 o . o o o  0.578 o.~39 
1.913 1.o00 0.00 1.000 0.ooo 0.~77 0.369 

o , o o o  o , o o o  - 4 . 8 o  o , o o o  o . o o o  0 . 8 9 0  o . o o o  

o , 9 4 2  o . 5 9 6  - 4 . 8 o  0 . 5 9 4  - o . o 5 o  o ° 8 4 9  o . o o  5 
0"960 0"605 -4 .80 0-603 -o.o51 0.844 0.006 
1.o~6 0.635 -4.7 ° 0*633 -o.052 o.839 0.009 
I.°54 0-654 -4 .60 0.652 -0.052 o.818 o.o~I 
1.o87 o.67o -4.5 ° o.668 -o.o53 o.8o9 o.oz4 

I'I3° °-692 -4-3 ° 0-690 -0.052 0.797 o.o18 
]'~65 0-709 -4 .~° 0-707 -o.o51 0.787 o.ozz 
1.226 0.737 -3.9 ° 0.736 -0.050 0.769 0.030 
1.273 o.759 -3.7 o 0.757 -0.049 o.753 0.038 
1.352 0.794 -3.4 ° 0.792 -o.o47 o.732 0.053 

z.418 o.831 ' -3.00 0.820 -o.o43 o.713 0.069 
1.475 0.845 -2.8o 0.844 -o.o41 0.697 0.086 
z.528 0-865 "~.5o o.864 -0.038 0.682 o.1o2 
1-578 o.884 -2.20 o.884 -o.o34 0.668 o.ii 9 
1.625 o.9os -1.9o o.9oi -0.030 0.654 o.137 

1.689 o.915 -1.4o o.934 -0.023 o.637 o.164 
1.749 0.945 -r.oo 0.945 -o.o16 o.62o o.191 
1.8o 3 0.963 -0.60 0.963 -o.oio o.6o6 o.319 
1.849 0.978 -0.30 o.978 -0.005 o.594 o.348 
r.883 0.988 -o.~o 0.988 -0.003 0.585 0.277 

~.9OS o.995 OoO0 0.995 o.ooo o.58o o.3o 7 
~.915 o.998 0.oo 0.998 o.ooo o.577 o.337 
z.919 0.999 0 , o 0  0.999 0 * o o 0  o.576 0.367 
1.920 0*999 0.00 0.999 0 . 0 o o  o.575 0.396 
1.922 1.000 0.00 1.000 0.000 0.57 ~ 0.426 

o , o o o  o . o o o  - 4 , 3  ° o . o o o  O O O O O  0 = 8 9 0  o . o o o  

o . 9 3 r  o . 5 9 ,  .4o3O 0 , 5 8 9  - o . o 4 4  0 . 8 5 2  0 . 0 o  5 
o . 9 4 3  o . 5 9 7  - 4 . 3  ° 0.595 mo1045 0 . 8 4 9  O , O O 6  

0 , 9 9 8  o . 6 a 6  - 4 . 3  ° o , 6 z  5 - 0 , 0 4 7  oo834  o . o o  9 
I - o 3 5  0 . 6 4 6  " 4 . = o  0 , 6 4 4  " 0 . 0 4 7  0 . 8 2 4  o , o r z  
I . o 6 6  o . 6 6 1  - 4 . 0 0  o . 6 6 0  - 0 , 0 4 6  o ~ 8 r  5 OOOI4 

Z o Z O 7  0 . 6 8 =  - 3 . 9  ° o . 6 8 o  - 0 , 0 4 6  0 . 8 0 3  o . o z 8  
=-143  o , 7 o o  - 3 . 8 o  o . 6 9 8  - 0 . 0 4 6  o , 7 9 3  o . o 2 2  
1 . 2 o 2  o . 7 2 8  - 3 ° 7 0  0 . 7 2 6  - 0 . 0 4 7  o * 7 7 6  0 . 0 3 0  
z . 2 5 o  o . 7 5  ° - 3 * 5 o  0 . 7 4 9  - o . o 4 6  o , 7 6 =  0 . 0 3 8  
1 - 3 2 9  o , 7 8 5  - 3  -2o  0 . 7 8 4  - o , o 4 4  0 . 7 3 9  0 . 0 5 3  

1 . 3 9 4  o . 8 1 3  - z , 9 o  o . 8 1 2  - o , o 4 1  0*720  o . 0 6 9  
1 - 4 5 I  0 . 8 3 7  - = . 7 o  0 . 8 3 6  - 0 . 0 3 9  0 . 7 0 4  0 . 0 8 5  
z . 5 3 1  0 . 8 6 8  -Zo3  o o . 8 6 8  - 0 . 0 3 5  o , 6 8 z  o .  r z o  
1 , 6 o z  o , 8 9 5  - z , 9  o o . 8 9 5  - o , o 3 o  o . 6 6 1  o . 1 3 6  
[ . 6 6 8  o . 9 1 9  - z . 5 o  o , 9 1 9  - o . o 1 4  0 . 6 4 3  o . 1 6 3  

1 . 7 z 7  o . 9 3 9  - I . I o  o , 9 3 9  - o . o 1 8  0 . 6 2 6  o.  i 9 o  
1 . 7 8 1  0 . 9 5 8  - 0 . 7 0  0 , 9 5 8  - 0 , 0 1 2  0 . 6 1 2  0 . 2 1 8  
Io83O 0 - 9 7 3  - o . 4 o  o . 9 7 3  - o . o o 7  o . 5 9 9  o , 2 4 6  
1 . 8 6 8  0 . 9 8 5  - o . z o  o . 9 2 5  - 0 . 0 0 3  0 . 5 8 9  0 . 2 7 6  
1 , 8 9 3  o . 9 9 3  - o .  I o  o . 9 9 3  - o , o o 2  0 , 5 8 2  o . 3 o  5 

1 . 9 o 8  0 . 9 9 8  o , o o  o . 9 9 8  o , o o o  o , 5 7 9  0 , 3 3 5  
~ , 9 1 4  0 , 9 9 9  o , o o  o . 9 9 9  o . o o o  0 , 5 7 7  o . 3 6 5  
1 . 9 z 6  z . o o o  o . o o  z . o o o  o . o o o  " o , 5 7 7  o , 3 9 5  

TABLE 3--continued A25-A30 
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o.ooo 

o.oo8• 
o.oo 9 
o.0% 3 
o.o16 
o.o=o 

o.oa6 
o.o32 
o.o43 
o.o53 
o.o73 

o,o93 
o.z% 3 
o,z33 
o.%63 
o .z93  

o.== 3 
o .~53 
o,~83 
o.3%3 
o.343 

o .373 
o.4o3 
o.433 
o.493 

A } I  

o.ooo 

o.oo8 
o ,oo  9 
o.o% 3 
o.o16 
o.o~o 

o .o~6 
o.o33 
o .o43 
o .o53 
o ,o73 

O.o93 
o, I I  3 
O.143 
O,173 
0.203 

o.~33 
o .~63 
o .~93 
o.3~ 3 
o-303 

o.383 
o.4z3 
o-443 

A~ 

o,ooo 

o ,oo8 
o. oo 9 
o.o% 3 
o.o%6 
o.oso 

o.o06 
o.o3a 
o,o43 
o .os3 
0.073 

o*o93 
o, lZ 3 
o , 1 3 3  
o.163 
o,%93 

0 . ~  3 
o .a53 
o. a83 
o.313 
o.343 

o.373 
o,4o3 
o .433 
o-493 
o.  SS3 

o.ooo o,ooo "3.90 o.ooo o,ooo o,89o o,ooo 

o.9~ ~ o.587 -3.9 o o.586 -o,o4o o.854 o.oo 5 
o.9=8 0,389 -3.9 ° o.587 -0.040 0,853 o.o06 
0.958 0,605 -3,9 ° o.6o 3 -o.o41 o.845 0,o09 
%,005 0.639 -3,8o 0,6=8 -O,04S 0,832 o ,o I I  
I.O4I O.648 --3.7 o 0.647 --0*042 O.80~ ~ O.OI 4 

%.086 0.671 -3.60 0.670 -O,04a O,8O 9 0,o18 
%'%~3 0"689 "3"5 ° 0.688 -0,042 o.798 o,o~= 
%,%84 0,7% 9 -3,3 ° o ,7%8 -o,04% 0,78I o,o3o 
%.=34 O'74~ "3 "20 0"741 -O'O41 0"767 0"o38 
%,3%3 o.777 -3.oo 0*776 --o,o4z o.744 o*o53 

%,378 0,806 -~,8o 0,805 --O,038 o,725 o,o68 
1.434 o.829 -~76o o.8~8 -o,o38 o.7o8 o,o85 
%.487 O.85o -~,3 o o.85o -o,o34 o,694 o. lol 
%,560 0,879 -~,oo o.878 -0.03% 0,673 o.I~6 
%.628 0,904 -I.6o 0.904 --o,o35 o,654 O.151 

1.690 0,936 --I,30 O,906 --O,O01 o,636 O,179 
i.~47 0,946 --0.90 O~945 --O,OZ 5 o,611 0.207 
%.798 0,963 --o*60 0.963 --O,OZO o.6o 7 0,~35 
%.843 o.977 -o,4o o.977 -o,oo 7 o.596 o.264 
%.877 0,988 -0.20 0.988 -o,oo 3 0.587 o.~93 

%.900 0.995 -O*IO 0.995 -O,OOS 0,581 0,3S2 
%,9Z 3 O,99B o,oo o,998 o,ooo o,577 o,352 
%,9.%7 %,ooo o,oo %,ooo o,ooo o,576 o,38= 
1.918 Z,O00 0,00 Z*OOO O.OO0 0.576 O.44~ 

o . o o o  o.ooo -4.4 ° o , o o o  o,ooo 0 . 8 9 0  0 . 0 0 0  

0,9a 7 o,~88 - 4 . 4 0  o,~86 -o .o45  0.853 0.005 
o.939 0.595 -4,4 ° o,$93 -o ,o46  o~85o 0,006 
0.990 o.6~ -4.3 ° o.63o -0.047 0.836 0.009 
%,o3% 0,643 -4.30 O,641 -0.047 0.835 O,Oll 
%,o64 0.680 --4,10 0,658 -O,O47 O.8% 5 O.OI 4 

I , IO6 o,68I --3.9 ° 0.679 -0.046 o.8o 4 0,0%8 
%,139 O.697 -3,70 0.696 -0*045 0.794 0,032 
1*Z97 o-7~5 - 3 . 6 0  o-7~3 -0 -046  o,777 0,o3o 
I,~45 0,747 --3-4O O,746 --o,o44 O*763 O,O38 
1,3~I 0.78% --3,SO 0,780 --0,044 0.74% 0.053 

%,385 0.809 --a,90 o.808 --0.04% 0.733 0,o69 
1.44r o.83a -s,7o o . 8 3 I  - o . o 3 9  o ,7o7  o,o85 

%*513 0,86I --a.40 0,860 -0,036 0,686 O,%ZO 
1,586 0,888 --2,00 0,888 -0.0~% 0,665 0,135 
1.65~ O,913 --%.60 O.9I~ --O,Og 5 0,647 O,16~ 

~,711 O-934 -%,3 ° O.933 -O,O=% O.630 O.189 
1.768 O.952 --O,9O O.95= --O.O% 5 O.615 O,3%6 
%*8~8 O.969 --O,SO O,969 --0*008 O,6Oa O.245 
1,860 O.982 -0,30 O.980 --0.005 0.59% O,~74 
%,89% 0,99S --O, IO 0,99S -0*003 0,383 0,303 

%*909 o.997 o.oo o,997 o.ooo o.578 o,333 
%.9%7 0,999 o.oo o.999 O.O00 0,576 0.363 
%,9%8 %,ooo o.oo %,ooo o.ooo o.576 o.393 

o.ooo o.ooo -3.7 ° o.ooo o.ooo 0.890 o.ooo 

0.903 o ,578 - 3 . 7  ° o .577 - 0 . 0 3 7  o .86o 0.005 
0.905 o,58o - 3 . 7 0  0.579 - 0 . 0 3 7  0 .859 0.006 
0 .938 o ,598 " 8 . 7 0  0-596 - 0 . o 3 9  0.850 o.oo 9 
o.983 o,6a~ -3 -7o  o.6=0 - 0 . 0 4 0  0 .838 O.O11 
I * o z  7 o,639 - 3 . 6 0  0 .638 - 0 , 0 4 0  o.8~ 9 o.o% 4 

ZoO6I O.660 --3.4 ° O,661 -O,O39 0.8%6 0*O18 
%.O96 0.680 --3.3 o 0,679 -0.039 0.806 O.O~3 
%,%56 O.7IO --3.=O 0,708 -0.040 0.789 0.030 
%,~O 3 O,73= --3.IO 0.731 "0 .040  0.776 0.038 
~,~8I 0.768 --=,90 O.767 -0.039 0.753 0,053 

h 3 4 4  o.796 -a,7o o,79~ -0.037 0.735 0.068 
1.399 o.819 - ~ , 5 o  o . 8 1 8  -o&o36 o,7%9 0.084 
1.49o 0.840 - ~ . 3  o 0.840 -0 .034  0.704 o,1o1 
1.5~= 0.869 -S .10  0.869 --0.033 0,683 0,126 
1.589 0.895 -I,80 0.895 -O.O~8 0.664 0,%5= 

%*65Z 0,918 - I . 5 0  O.9X 7 --O,O~ 4 0.647 O.I78 
%.708 0.938 - 1 . o o  0,938 -o,o16 0.632 0.206 
%'759 o,955 -oj8o o.955 -o,oI 3 b,618 o.=33 
%.8o 5 o,97o -0.50 0.970 -o,oo8 0.605 Oo~62 
1.843 0.98S --O.SO 0,983 --0.003 0,596 0.S9% 

1*869 o.991 --o~%o 0.99% -o,oo~ 0.589 Oo30O 
z,885 0.996 --0.%0 O,996 --O.OO= O.585 0.350 
1*89S 0.998 "O.ZO 0.998 -O.OOa 0.583 0,380 
h896 0.999 0,00 0.999 0.000 0.58Z 0,44o 
1.899 %*000 o.oo z,ooo o . o o o  o,58i o,5oo 

A33 

o,ooo 

o,oo8 
o.oo 9 
o. o13 
o . o i 6  
0.020 

o.o06 
o.o30 
0.043 
0.053 
0.073 

0.093 
o. I13 
o.%33 
o,163 
o.193 

o,s= 3 
o.a53 
0.=83 
0.3%3 
0.343 

0-373 
0.403 
0.433 
a.493 

q/u P u/u 8 v/u T/~ n z 
o.ooo o,ooo -3.00 o,ooo o.ooo 0.890 o.ooo 

0.900 0,578 -3.00 0.577 - -0 .030  0.860 0.005 
o.9o6 0,58% -3.oo 0.580 --0.030 0.859 0.006 
0.946 0,603 -3.15 O,6OS -0.033 0,848 o.oo 9 
o.988 O,6Se --8.1o 0,63% --0.034 0.838 o.otI 
%,o%6 0.640 -3.00 0.639 -0.033 0.829 o.oi 4 

I,o56 O.661 --3.oo 0%660 -o,o35 o.818 0.0%8 
%,o9I 0.678 --3.oo 0.677 -0.036 0.808 O.OSS 
Z,Z48 0.707 --a.9 o 0.706 -0.036 0.79% 0.030 
Z.I94 o.7~ 9 --3,8o o.7~8 -0.036 0.778 0.038 
1.~68 o,763 --3,7 ° o.763 --0.036 0.757 0.053 

1.330 O.79! --=.6o 0.790 -0-036 O,739 0.068 
1.384 0.8%4 -~4 o O.813 --0.034 o,723 o,o84 
1.434 0.835 --2,20 0.835 --o.o32 o.7o 9 o,101 
I'504 O'B63 m~'oo 0"863 -0,o30 o,689 o,136 
1.57o 0.889 -I.7o O.889 -0,026 0.670 o. zsI  

Z.632 O.912 -Z.40 O.9%a -0.022 O.652 o.178 
1 ,69 I  o,933 - Z . I O  0.933 - o . o i 8  0.636 0,=o 5 
1,749 0-953 -0.80 0.953 -o.oI 3 0.620 o.=33 
1.796 0.969 -0.60 o,969 -o,oIo 0.608 o.26I 
1.835 o.98= --0.40 O,981 --o.oo 7 O.598 O,290 

%,864 O.99! TO.10 O,991 --0.002 0.590 O.319 
%,883 0.997 O,OO O.997 O.OOO 0*585 O.349 
1,89* O.999 O.OO O.999 O.OOO O.583 0.379 
1,894 I.OOO O,OO %°000 0,o00 o.5~a 0.439 

Ag, -  
t. 

o .ooo 

o,oo8 
o,oo 9 
O,OI 3 
o,o16 
0,03O 

o,o~6 
0,03= 
o,o43 
o.os3  
0,o73 

o.o93 
0.1% 3 
0,133 
O.163 
O. %93 

0.3~ 3 
o .=53 
o ,~83 
0.3%3 
O,343 

0-373 
0.403 
0,433 
0-493 
0.553 

o.ooo 0.000 - 3 . 0 0  o.ooo o.ooo o,89o o,ooo 

0,90= 0.577 -~.oo 0.576 -o.o=o 0.860 o,oo 5 
0.908 0.580 -~.oo o.58o -o.oa0 0.859 o,oo6 
O.937 o,596 -a.oo 0.596 -o.o21 o,85% o,oo 9 
0.978 o.618 -3,oo o.618 --0.03~ 0,839 O,Oli 
I*0%1 0.635 - 2 . 0 0  0.635 --0.02a 0,830 O,O14 

1.O51 0.656 -S.OO 0.656 -0.023 0.8% 8 O.O18 
1.o84 0.673 -S*oo O.67a -O.O23 0.810 O,O22 
1.137 0.699 -2.00 O.699 -0*024 0.795 O,O30 
1.18I O.7aO -2.10 0.720 -O.O=6 0,782 0.037 
I.~53 O.754 -~.OO O,753 -O.Oa6 O.76I O,O5a 

1.3I 3 O.78I -3.OO 0*780 -O.O07 0.744 O,O68 
1,366 0.804 "I,90 0.804 - 0 .027  o,708 O,O84 
1.4%5 Oo835 -1,80 O.8= 5 -O.Oa6 O,714 O,IOO 
1.483 O.85a -%,60 O,850 -0.024 O,695 o,z~ 4 
1.547 0.878 -1.50 0.877 --o.o33 0.676 o*Iso 

Z.608 0.90% -I.~0 0.900 --0,019 0,659 o.176 
1.66~ O.931  --I.O0 O.92I --0.0%6 O,643 O.202 
1,718 0.940 "0.60 0.940 --0.0%0 O,629 O.230 
1,767 O,956 --O.40 O,956 --O,OO 7 O,616 O,~58 
*.8IO 0,970 -0.30 0.970 --0.005 O.604 0.386 

%'846 6,98a -O,20 O.98= --0.003 0.595 0.315 
~,871 0,990 -O.IO 0.990 --O.OO2 0.588 0,345 
1.889 O.995 O.OO 0.995 O.OOO 0.584 O.374 
1.903 0.999 0.00 0.999 0.000 0.580 o . 4 3 4  
%.9o4 %.ooo o.oo I . o o o  o.ooo 0 .580 o.494 

A~ 

o,ooo 

0.008 
0,009 
o.o% 3 
o.0%6 
o . o a o  

o.oz6  
O.O33 
0.043 
0.053 
0.073 

0.093 
o.%z3 
o.133 
o.t63 
O, 193 

o.aa 3 
o,~53 
o.~83 
o.3I 3 
0.343 

o,~373 
o.4o3 
0 . 4 3 3  
0-493 
0.553 

q/% ~ ~/% ,/% ~/TQ z 
o,ooo o.ooo -%.7 o o,ooo o.ooo 0,89o o.ooo 

0,898 o.574 -%.7 o o,574 -o.ot 7 o.86! 0.oo 5 
0,899 O.575 ~%.7 o o.575 -O,OI 7 o,861 0,006 
0,908 0.580 --%.80 O,58o -o.o18 0,858 O.OO 9 
0,949 O.6os -I,80 O,6Oa -O,OI 9 0.847 o.o%I 
0,988 0,623 --%,80 o.603 -o.oso 0.837 O.O% 3 

I.O33 O.646 -1,80 0.646 -O,OaO 0.824 o.o18 
Z,O69 O.665 -I.80 o.664 -o.o~! O.814 O.OaZ 
I,%35 0.693 -1,80 0.692 -O.O32 0*798 0.030 
1,170 O.715 -1.90 O,714 -0,0=4 0,785 0.037 
%.345 0-750 -Z.90 0.749 -0-025 0-763 °.°53 

Z.3o6 0.777 -1.90 O,777 -O.O26 0.745 0.067 
%,359 0.800 -I.80 0.800 -0.025 0.730 0.083 
1,4o 9 o.821 -1,7 ° O,821 -O.O= 4 O.716 0.099 
%=478 0,850 -I,60 0,849 -0.024 0.696 0,124 
%,541 0.874 --I-4O 0.874 -O.O41 0.678 O.149 

1,604 0.898 -I,30 0.898 -0.0% 9 0.660 o.175 
%,660 o,919 -0,90 O.919 "O.O14 0.644 O.2OS 
Z,715 0.938 -0,7O 0.938 -o.oii 0.680 o.339 
%,765 0.955 -0.40 o,955 -0.007 0.6%6 0,257 
%,8o 9 0.969 -0,30 o,969 -0.005 0,604 o,385 

Z.846 o.981 --o. Io o,981 -o,oo2 o.595 o*314 
%,873 O.99 o o.oo 0,990 o.ooo 0.588 0*344 
%,891 o.995 O.OO O.995 O.OOO O.583 0.373 
%,9o5 O.999 O.1O o.999 o.ooa O.579 0,433 
Z,907 I.ooo O,OO Z,OOO o.ooo 0.579 0.493 

T A B L E  3--continued. A 3 1 - A 4 0  
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A~9 

o.ooo 

o.oo8 
o.oo 9 
O.Ol 3 
o.o16 
o.o~o 

o.os6 
o.o30 
o.o43 
o . o 5 3  
o . o 7 3  

O.O93 
o . I ]  3 
o.133 
o,]63 
o.,98 

o.za 3 
o,~$3 
0.~83 
o.313 
0.343 

o.373 
0.403 
o.438 

o.ooo o.ooo - * . 9  ° 0.ooo o.ooo o.89o o.ooo 

o.847 o.555 -*.9 ° o.555 - o . u I 8  o.874 o.oo 5 
0.85* o. S57 --].9 ° 0.557 --O.O18 0.873 0.006 
0.872 0.569 -I.90 O.569 --O.O* 9 O.868 O*OO 9 
O.9]~ o.sgl -*.8O O.591 --O.OI 9 O.857 O.O*! 
0.944 0.609 - - I .80  0.609 -O.OI 9 0.849 0 . 0 ]  4 

O.986 0.63~ --Z.70 0.630 "O.OI 9 0.837 0.018 
I.O21 0.65 ] --].7 ° 0.65* --0.0]9 0 , 8 2 7  O.O2Z 
Z.o78 o .68 t  - ] . 8 o  o°68o - o . o ~ I  o . 8 ] I  o.o3o 
1 .12 ]  0°702 - ] . 8 0  o.7oa - o . o ~  o . 7 g  9 o.037 
I.]95 0.738 --*.80 0.738 -0.023 0.778 O.O5~ 

1.254 o.767 --Z.8O o.766 -o.o24 o.761 0.068 
1.3o6 O.790 --*.8o O.79O --o.oa 5 O.746 O.O84 
1.355 o . 8 t 3  - ] . 8 0  O.8Za -0 .026  0.731 OoIO0 
Z.423 O.841 --Z.7 O O.84Z --O.O~ 5 0 , 7 1 2  O.124 
1.489 O.868 --].5O O.868 -O.O~ 3 O.693 O.150 

Z.550 0.893 - - Z . 3 0  0.892 --OoOI 9 0.675 0.]76 
1.608 O.9] 5 --0.90 o.gz 5 -O.OI4 0.659 0.302 
1.660 0.934 --0.70 0*934 --O.OlI 0.645 0.330 
1.709 O.953 --O.50 O.952 --O.OO8 O.631 O.257 
1.753 0.967 --0.30 0.967 -O.OO 5 O.619 O.286 

*.79 ° 0.979 --O.30 O.979 --0.005 0.609 O.3] 5 
1.819 O.989 --O.]O 0.989 -O.OO~ O.602 0.344 
1.839 O.995 O.OO Oo995 O.OOO O.597 O.374 

o . 4 9 3  z . 8 5 4  ] . o o o  o . o o  h o o o  o . o o o  o . $ 9 3  o . 4 3 4  

o.ooo 

o.oo8 
o.oo 9 
o.o] 5 
o.o~6 
o . o ~ o  

o.o~6 
o.o3~ 
o.o53 
o°o73 
o.o93 

o . ] ]  3 
o. t43 
o. I73 
O.303 
O-033 

O.S63 
O.093 
O.3S 3 
o.353 
0.383 

o.4, 3 
o.443 
o , 5 o 3  
o , 5 6 3  

0.000 0.000 - I .%0  0.000 0.000 0.890 0.000 

o.87z o.585 - r . r o  0.565 -o.o*~ 0.868 0.005 
0.879 o.57o -*.Io 0 . 5 7 0  --o.ol] 0.866 0.006 
o .9 ]6  0 . 5 9 ]  - ] . Z O  0.590 - O . O l l  0.856 0.009 
o.952 0.610 - * . o 0  o .6 Io  - O . O I I  0.846 o . o I ]  
O.980 0.635 "I.OO O.625 --O.O*I 0.839 O.OI 4 

] . o i 8  0.646 - I . o o  0.645 - o . o r l  o.8~8 o.o18 
I.o47 o.66l -i.io o.66i -o.ol 3 o.82o o.o2g 
I.I58 0.706 -,.so 0.706 -o.oi 5 0.794 o.o37 
1.2o4 0.739 -I.30 0.738 -o.oi 7 0.775 o.o5a 
r.26i 0.765 -I.3o o.765 -o.o*7 0.759 0.068 

].3I~ 0.788 -1.4o o.788 -o.oi 9 o.744 0.083 
1.380 0.818 - I . 3 0  0 .8 *8  -O.OZ 9 0.7~ 4 O.JO 7 
1.445 0.845 -I.8O 0.845 -o.oI 9 o.7o 5 0 . z 8 2  
1.5o7 0 . 8 7 0  --I.20 O.870 - 0 .018  0 . 6 8 8  o.157 
z.565 0.893 --I.IO O.898 -o.oI 7 0.67* o.i83 

1.62I O.9I 4 -o.8o O.914 "o.ol 3 0.656 0.2*0 
1.673 0.933 -o.60 o.933 --o.oIo O.641 O.237 
*.7al 0 . 9 5 o  -o.4o o.95o -0.oo 7 O.608 O.~65 
].764 o.965 -o.2o 0.965 -o.oo 3 o.6]6 o.29~ 
1.8oo 0.977 -O.]O 0.977 -O.OO~ o.607 o.32~ 

*.830 0.986 O.OO o.986 o.ooo o.599 O.35! 
1.85o o.993 O.OO o.993 O.OOO 0.594 o.38z 
1.869 o.999 o.oo Ot999 O.OOO O.~89 o.441 
1.875 hO00 o.o0 1.000 O . 0 O O  o.~88 0 .5o i  

A~ 

o.ooo 

0.008 
o.oo 9 
o.oz 3 
o.o16 
o . o ~ o  

o , o ~ 6  

o.o3~ 
0.053 
0.073 
o.o93 

o. I I  3 
o.~43 
o.*73 1.443 o.845 
o.zo 3 z.5o5 0.870 
o.z33 t.563 0.893 

O.~63 1.618 O.9l 4 
O.S93 1.670 O.932 
O.3Z 3 
0.353 1.761 O.964 
O.383 1.798 O.976 

O.413 1.827 0.986 
0.443 1.848 o.99s 
0.503 
0.563 1.87Z I.O00 

o.ooo o.ooo -I.~o o.ooo o.ooo 0.890 o.ooo 

0.872 0.566 -I.ZO 0.566 -o.o*~ 0.868 0.005 
o.88~ o.57~ -I.zo o.57~ -o.o*~ 0.865 0.006 
o.9I 9 o.59s -1.oo 0.592 -o.olo 0.855 o.oo 9 
0.954 o.612 - l . l O  o.811 --0.012 0.846 o . o t I  
o.98 ~ 0.6~ 7 -I.zo o.607 -o.oI~ 0.838 o.oI 4 

I.ol 9 0.646 -1.2o 0.646 -o.ol 4 0.828 O.O18 
I.O48 o.661 -1.2o o . 6 6 i  -o.ol 4 o.82o o.o22 
I.I37 0.706 -I.4o 0.706 -o.o17 0.794 0.037 
I.~o 3 0.738 -1.4o 0.738 -o.o18 0.776 0.052 
I.~59 0.765 -I.5o 0.764 -o.o2o 0.759 0.068 

1.3IO 0.788 -1.5o o.7S 7 -o.o~! 0.744 o.o83 
1.38o o.818 -1.4o o.818 -o.o~o o.7s4 o.]o 7 

-1.4o 0.845 -o.o2I o.7o6 o. I8~ 
-*.~o 0.870 -o.o~8 o . ~ 8 8  o.r57 
-I.oo o.892 -o.o16 o.672 o.183 

-0.80 o.9] 3 -o.ol 3 o.656 o.~IO 
-0.6o o.93s -o.olo o.640 o.237 

1.718 0.949 -0.40 o.949 -0.007 o.6~ 9 0.265 
-0.30 0.964 -o.oo 5 o.617 0.293 
-o.~o 0.976 -o.oo 3 o.6o 7 o.3~2 

0.00 0.986 0.000 0.600 0 .35 I  
O.IO 0.992 0.00~ 0.594 0.381 

1.867 0.999 O.IO 0.999 O.OO2 0.539 0.440 
O.OO I.ooo O.OOO 0.588 0.500 

A ~7 

o.ooo 

o.oo8 
o.oo 9 
o.oz 3 
0.0]6 
o . o z o  

o.o~6 
0.032 
0.053 
o.o73 
o.o93 

o. I I ~  
o.143 
o.173 
o.~o 3 
o.~33 

o.063 
o-29~ 
o.303 
0.353 
o.383 

o.413 
o.443 
o.5o3 
0.563 

u ~Yu. p u/u. v/% ~/% z 

o.ooo o.ooo ].~o o.ooo o.ooo 0.890 o.ooo 

o.836 o.552 *.2o o.552 o.oI2 0.877 0.005 
o.84I 0.555 *.2o 0.355 o.oze 0.876 0.006 
0.868 o.57i 1.3o o.57i o.ol 3 0.869 o.oo 9 
0 . 9 0 I  0.590 1.20 0.589 0.012 0.860 O.OII  
o.9~9 0.605 I.IO 0.605 o.oI~ 0.853 o.oi 4 

0.966 0.625 0.80 o.6~ 5 0.009 0.843 o.oi8 
o.997 o.64s 0.60 o.642 o.oo 7 0.834 o.o~2 
].o87 o.69o o. Io 0.690 o.oo~ o.8o 9 0.037 
I.I54 o.7s 3 -0.40 0.723 -0.005 0.79o o.o5~ 
1.2o 9 0.750 -0.60 0.750 -0.008 o.774 0.068 

1.259 o.774 -o.8o 0.774 -o.otI 0.759 0.083 
1.327 0.805 -- ] .0o 0.805 - 0 . 0 *  4 0 . 7 4 0  O. iO 7 
I ' 3 9 *  0"833 - 0 . 9 0  0.833 -O.Ol  3 0 .7~ I  0.13~ 
r-45 ° 0.858 -0.90 0.858 -0.0*3 0.704 o.z57 
t ' 5 0 9  O'88~ mO'80 0"882 -O.O*2 O.687 o.]83 

]-563 0.903 -O.7O o.go 3 -O.OII O.67S O.~O 9 
1-615 o.gs 3 -O.5O O.9S 3 -0.008 0.657 o. S36 
1.662 O.94I --0.40 O.941 -0.007 O.644 O.264 
*-707 0.957 -0.30 0.957 --0.005 O.63Z O.Z9S 
1.747 0.97] -O.20 O.971 -0.003 O.621 O.3~I 

1.779 0.982 --O. ZO 0.982 -0.005 O.6,3 0.350 
1.804 0.990 0.00 0.990 0.000 0.606 O.379 
~.830 O.999 -O.]O O.999 -o. OO ~ 0.599 0.439 
].854 I.OOO O.OO Z.OOO O.OOO 0.598 o.499 

A~8 

o.ooo 

o.oo8 
o.oo9 
o.o* 3 
o.o]6 
0.020 

o.o~6 
o.o3~ 
0.053 
o.o83 
o .~ I  3 

O.143 
O.X73 
O.~O 3 
o.z33 
o . a 6 3  

o - s 9 3  
o.3a3 
o.353 
o.383 
0.413 

0.443 
0-473 
o , 5 3 3  
o.593 

o.ooo o.ooo z.4 o o.ooo o.ooo 0.89o o.ooo 

o.8o 5 o.54o 2.4o o.539 o.o~ 3 o.885 o.oo 5 
0.808 o.54~ ~.4 o o.54z o.o23 0.884 0.006 
0.833 0.557 2.3o 0.556 o.o2~ 0.878 o.oo 9 
0.866 o.576 2.~o 0.575 o.o23 o.87o O.eli 
0.892 0.590 ~.~o o.59o o.oz 3 o.863 o.ol 4 

0.930 o.61~ ~ . i o  o.611 o.o22 0.853 o.o18 
0 . 9 5 7  o . 6 2 7  2 . 0 0  o . 6 ~  7 o . o s 2  0 . 8 4 5  o . o ~ 2  
I.O44 O.674 1.30 0.674 O.O* 5 O.82I O.O3~ 
1.132 O.720 0.40 O.7SO O.OO~ O.796 0.060 
1.205 0.756 -O.IO 0.756 --O*OOI O.775 O.O83 

1.273 0.788 -0.4o 0.788 -O.OO6 0.755 O.IO 7 
1.334 0.817 - 0 . 8 0  0.817 --0.009 0.737 O. I 3 I  
z.395 0.844 -0.70 0.843 -o.o*o o.7~o o..56 
].45 ] 0.868 -o~6o o.867 -0.009 o.7o 4 o.182 
t.5o4 0.890 -o.5o 0.890 -o.oo8 0.688 o.zo8 

1.556 o.9IO - -0#50 o.9IO -0.008 0.674 O.235 
1.6o 4 O.929 --0.40 O.929 -0.006 0.660 O.Z6S 
1.649 O.946 -0.30 o.946 -0.005 0.648 o.29o 
1.69! O.96] -o.2o o.961 -0.003 0.636 O.318 
].726 o.974 --o. Io o.974 -o.oo2 O.627 o.347 

t.756 0.984 O.OO 0.984 o.ooo o.6I 9 0.376 
1.777 o.992 o.oo O.99S O.OOO o.613 0.406 
1-797 o.998 0 . 0 0  o.998 O.OOO 0.608 0.465 
1.8o2 I.ooo O.OO 1.ooo o.ooo 0.6O6 o.525 

A 39 

o . o  

o , o  
OoO 
o , o  
o . o  
o . o  

o . 0  
o , o  
o . o  
o . o  
o . ]  

o . t  
o . ]  
o . 2  
o . z  
o . 2  

o , 2  
o ,  8 
o ,  3 
o ,  3 
o . 4  

o , 4  
o . 4  
0 .  5 , 
o ,  5 
o .  5 , 

o . 6  

u q/u a ~/% ,(% T/~ n z 
o . o o o  o . o o o  o . 8 o  o . o o o  o . o o o  0 . 8 9 0  o . o o o  

0.707 0.493 o.80 o.493 O.OO 7 0.909 o.oo6 
0.7]2 0.496 o.90 0.496 0.008 o.9o8 0.006 
0.737 o.5~I o.8o o.5~Z O.OO 7 0.902 o.oo 9 
O-76X o.526 0.90 o.526 0.008 .o. C96 o.oii 
o.781 o.539 0.80 o.539 0.008 o.89i o.oi 4 

o.81a 0.558 0.80 O.55~ o.oo~ o.883 o.o18 
0.839 o.574 o.8o 0.574 o.oo8 o.877 0.022 
O.9Z 7 o.6=o o.6o o.620 o.n06 o. I156 o.o30 
I.oo 4 o.67o o.oo o.67o o.ooo o.832 o.o60 
~.o73 o.7o7 -o.4o o.7o 7 -o.oo 5 o.813 o.e83 

I.x37 o-741 -o.7o o.741 -o.oo9 0.795 o. Io6 
*.]99 0.773 -o. Bo 0.772 -o.o~z o.777 o.13o 
1.258 0.801 - 0 . 9 0  0 .~0 ,  - 0 .013  0.760 0.154 
1.313 o.828 -i.oo o.~2P -o.oi 4 0.744 o.i7.~ 
1.366 o.85e -0.90 o.85~ -o.ol 3 o.7~D o.2o 5 

1.417 o.875 -0.80 o. P75 -o.o~2 o.7i 3 o.23i 
1.468 o.897 -o.~o o.~97 -o.oi 5 0.699 o.257 
1.516 o.9x8 -o.7o o.9i 7 -o.oxi o.6~ 5 o.2~ 5 
1.562 o.956 -o.5o o.~26 -o.oo] 0.672 o.312 
~.6o5 o.953 -o.3o o.953 -0.005 0.660 0.340 

1.644 o.96q -0.20 o.962 -o.oo 3 o.649 o.369 
1.677 o.981 -o.lo o.gqi -o.oo~ o.64 ° o.39~ 
1.7oI 0.990 -o. lo 0.990 -0.002 0.833 o.4z ~ 
Z . 7 1 7  0.996 -o.lo 0.998 -0.002 o.K~ 9 o.4~ ~ 
1.7~9 I.ooo o.oo I.ooo o.ooo 0.626 o.517 

1.729 I.OOO o.oo Z.ooo o.ooo O.~2n 0.577 

T A B L E  3--continued. A 3 5 - A 3 9 .  
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o,ooo 

o,oo8 
o,oo 9 
o.o~ 3 
o,o16 
O.020 

0.0"~6 
0.03~ 
o.o53 
0,083 
O. ZZ 3 

0o143 
o,~73 
o.~o 3 
o,~33 
0.~63 

0.~93 
0.3~ 3 
0.358 
0.383 
0,4~ 3 

0.443 
0-473 
0.SO 3 
0-533 
o . 5 9 3  

o , 6 5 3  
0,7I 8 
o , 8 1 3  

r~ A 

0,ooo 

~oOO8 
o . o o  9 
o.oz 3 
o.o16 
o.o~o 

o,o26 
o,o3~ 
o , o 5 3  
0,083 
o .  I I  8 

0 , ; 4 3  
0-173 
0.~03 
0,S33 
O.S63 

0.293 
0.3~ 3 
0"353 
0,383 
0,413 

o,443 
o,4?3 
o . 5 o 3  
o.533 
o.593 

o . 6 5 3  

O.OO0 o.ooo 6,3o o.000 O,0OO O,890 o,ooo 

0,717 o,5oo 6,30 0.497 o,o55 o,9o7 o.oo6 
0.721 o,so 3 6,3o o.soo 0,o55 o,Qo6 o.oo6 
0.744 o.518 6-3o o-314 o.°57 °.9°° °'°°9 
o.768 0,533 6,1o o.530 0,057 o.894 O,OI~ 
0.79a o,547 6,00 o,544 0,057 o.388 o,oI 4 

0.~i 9 0,564 5,7 o o.56I 0.o56 0,882 o,o18 
O.q4z o,577 5,5 o o.575 0,o35 0,876 O,OS 3 
0.9II 0,618 4.7 ° 0.616 0,051 0*858 0.038 
0.982 0.659 3,70 0,653 0.043 0.838 0.060 
Z.046 0,694 2,80 0,693 0.034 0.8~I 0.083 

1.105 0,7~6 ~,00 0.725 0,025 0,804 0,I06 
1.163 0,756 1,50 0,756 Oo0~0 o,787 O,I~ 9 
Z.2I 5 0.782 I.IO o.782 O,OZ 5 0.77~ 0,154 
1.168 o . g o 8  o. So o.8o$ 9C OH o.757 o.178 
z.3so o,833 o.6o o.833 o,oo 9 o.74~ o,so3 

~o370 o,;~56 o.4o o.856 0.006 0,7a 7 o,~ 9 
1.4r9 o,873 o,~o o.878 o.oo 3 o.713 o,155 
z.463 0,897 o,~o 0,897 o,oo 3 o.7oo o.~8~ 
1.5o6 o.916 o, io o,916 o,oo2 o.688 o.3o 9 
1.549 o,933 o. lo o.933 o.oos 0.876 0.337 

1.587 0,949 o.~o 0.949 o,oo 3 0,665 o.365 
1.6S 3 0 , 9 6 3  O,~O o,963 0,003 0,655 0.393 
1.653 o.974 o , ~ o  0.974 0,oo 3 o.647 0.41~ 
Z.676 o.983 o.2o 0.983 0.0o 8 o.64o O.431 
1.70S 0,993 O. IO 0.993 o. OOZ o.633 0.51~ 

1.711 0,996 0.00 o,996 0,000 o,631 0.570 
1.715 0,997 0 . 0 0  0,997 o . 0 0 0  o.630 0*630 
1.7S~ 1,000 0.00 I.ooo 0.000 0.6~8 0.730 

o.ooo o.ooo 6.50 o.ooo o.ooo 0,890 o.ooo 

o.7z 9 o.5o I 6,50 0.498 o,o37 o,9o6 0.006 
o . 7 ~ 8  0 . 5 0 7  6 . 5 0  0 . 5 0 3  0 . 0 5 7  0 . 9 0 4  0 . 0 0 6  
0.753 o,51~ 6,4° °'519 °'°58 0"898 °'°°9 
o,776 o,537 6.40 0.533 0.060 o.89~ o . o 1 1  
o.798 0.550 6.30 o.547 0.060 0.887 o.oi 4 

0.8=7 0.568 6.00 0.565 0.059 0.880 o.018 
0.849 0.581 5*80 0.578 0.039 0 . 8 7 4  O.os 3 
o.9i 9 o,6s2 5.20 0.619 0.056 0.856 0-038 
o.99% o,663 4,20 0.661 0*049 o.836 o.o6o 
i.o54 o,698 3,30 0.697 0 . 0 4 0  o.818 o.083 

I'I~3 0"7S9 S.50 o,7s 9 O.03S 0,8oI 0.106 
1.169 o,758 1.90 0,758 O.OS 5 0.785 o.130 
I,~ 3 0.783 Z.40 o,785 0.o19 0.770 o.154 
I .~75 0.811 I . rO 0,8Z0 0.016 0.755 0. I78 
1.3~ 5 0.834 o,90 0.834 o.oi 3 0,74 ° o.~04 

1,375 0.857 o.60 0.857 o.oo 9 0.7Z6 o,2~9 
Z,4Z 3 0~879 0 . 5 0  o,879 0.008 0,71~ 0,~55 
1,469 0.899 0.40 o,899 0.006 0.698 0.~82 
1 . 5 i  3 o.9z 7 o,4o 0,917 0.006 0.686 0.309 
1,555 o,984 o,30 0,934 0.oo 5 0.674 o,337 

1,595 0.950 0.30 0*950 0,005 o,663 0,365 
1,630 0.964 0,20 0*964 0,003 0.653 o,394 
1.660 o.976 o,2o o.976 0.003 o-645 0.423 
1.683 0.984 0.2o 0.984 0 , 0 o  3 o.638 0,452 
1,707 0.993 O,ZO o,993 O.OO 3 0.63~ o. SZl 

1,714 0.996 0.1o 0.996 O,O0~ o.630 0.~71 
o.713 1.718 0.997 0.oo 0.997 0.ooo o.619 o,63o 
o.813 1,716 1.ooo o,oo I.ooo 0,ooo .... o.617 o,73o 

~ ~ ~/~ ~ ~/% ~/% ~/~0 z 

o . o o o  

0.008 
0.009 
o.oI 8 
o.o16 
o,oso 

0 . 0 2 6  
o,o32 
0 . 0 5 3  
0*083 
o.1 I  3 

o .  I 4 3  
o - I 7 3  
o . ~ o  3 
o . = 3 3  
o . 2 6 3  

o * ~ 9 3  
o.323 
0.353 
0.383 
o.4z8 

0-443 
0.473 

o . 5 o  3 
, o . 5 6 3  

o , o o o  o . o o o  9 . 6 0  o . o o o  o , o o o  0 . 8 9 0  o , o o o  

0.760 o.5~ 7 9,6o o.519 o,o88 0.896 0,006 
0.764 o.5~9 9,60 o.5~z o,o88 0.895 0,006 
0.780 0.539 9.5o o.532 0,089 o.89a 0.009 
0.804 0.553 9.3 ° 0.546 o.o89 0.886 o,o11 
0.8s 5 0.566 9,1o o.559 0,090 0.880 o,o14 

o.854 0.584 8.7o 0.577 o.o88 0.873 o.o18 
0.877 0.597 8,4o o.591 o,o87 0.867 o,oz 3 
0,944 o,636 7,oo o.631 o,o78 0.849 0.038 
I . o z ~  0.674 5.50 O . 6 7 I  0.065 0.830 0 . 0 6 0  
1,o69 0.706 4,3 ° 0 . 7 0 4  0,053 0.814 0,o83 

X.IS 3 0.734 3.30 0.733 O.04S 0.799 0,Io7 
1.176 o.76~ S,50 0.761 0,033 0.783 0,130 
1.230 0.788 1,70 0.788 0,0~ 3 0.768 o.155 
1,383 0.814 Z.~o 0.814 o.o17 0.753 0.179 
1,335 0.839 0.80 b.839 O,OIS 0.737 o.2o 5 

1.384 0.861 0.6o 0.861 0.009 0.723 0,~30 
1.433 0.883 0.40 0.883 0,oo6 0.709 0.~57 
1.480 o.903 0.30 0.903 0.005 0,695 0.~83 
1.525 o . 9 ~  0,~0 o.92~ o,0o~ 0,683 o,811 
1,367 0.939 o,~o o*939 o,oo~ o.67I 0,338 

1,6o 9 o.955 o.oo 0,955 0,0oo o.659 o,367 
1,644 0.969 0,o0 0,969 o,ooo 0*649 0,39 ~ 
I,674 o.981 0,oo o.981 o,0oo o,641 o,425 
1,714 o,995 0,00 o,995 0,000 0.630 o,484 

0.000 0,000 8.80 0.000 0.000 0.890 0.o00 

0*764 0,5~8 8.80 0,5~2 0.08I 0.896 0.006 
0.766 0,530 8.80 0.5~ 3 0.o81 0,895 0.006 
0.78~ 0.539 8.70 0.533 0.08~ O.891 0.009 
0 . 8 0 8  0 . 5 5 5  8 . 7 0  0 . 5 4 9  0 . 0 8 4  0 . 8 8 5  o . o z z  
o . 8 3 o  0 , 5 6 8  8 . 6 o  o . 5 6 z  o . o 8 5  o . 8 7 9  o . o z a  

o.~59 0.586 8.30 0.580 o,o85 o.871 o.o18 
o.88~ 0.600 8.00 0.594 0.083 0.865 o . o ~  3 
o.951 0.639 6,80 0.635 0,076 0.847 0.038 
1.019 0,678 5.4 ° 0.675 o.o64 o.8~8 0.060 
I.o76 o.708 4,36 0.706 0,033 o.812 0,083 

z.z3o 0,737 3,3 o 0.736 o.o4~ 0.797 o.1o7 
I.r82 o,764 z.5o 0.763 0.033 o.78~ o,z3o 
I.a33 0.789 1,9o 0.788 o.o26 o.767 o.155 
1.284 o.814 1.3o o,813 o.o18 o.752 o.~79 
z.333 0.837 o,9o 0.837 o.oz 3 o.738 o.~o 5 

1.383 0.859 o.6o 0.859 o,oo 9 O.TS 3 o.~3o 
1.430 o.881 o,4o o.881 0.006 o.71o o,~56 
1.477 o.9oz o,~o o.9ol 0.003 0.696 o.283 
1.332 o.919 o,Io o.9I 9 o.oo2 0.683 o.31o 
t.565 0.937 o.oo 0.937 o . o o o  0.67* o,338 

1,6o 5 0.953 0.00 0.953 o.ooo 0.660 0.366 
1,641 0.967 0.00 0.967 0.000 0,650 o.395 
1,673 0.979 0.00 0,979 0.000 0,641 0.4~4 
1.714 0.994 0.00 0.994 0.000 0.630 0.483 
1.7~9 1.000 0,00 hO00 0,000 0,6~6 0.543 

1,730 t. O00 0,00 I.O00 0.000 0.615 0.603 

o.ooc 

o,oo8 
o,oo 9 
o,o13 
o , o 1 6  
o.o~o 

o,o~6 
o.o3~ 
0 . 0 5 3  
0 . 0 8 3  
o . 1 1 3  

o. I48 
o.173 
o.2o 3 
o*s33 
o.s63 

0,298 
o.3s 3 
0 . 3 5 3  
o , 3 8 3  
O,4~ 3 

0.443 
o.473 
0.503 
0.533 
0.593 

o.653 
o.713 
0.773 

q/u n ~ ~/u v/u a T/~ a z 
o.ooo o,ooo 8.70 o,ooo o.ooo 0.890 o.ooo 

0.774 o.531 8.7o 0.525 o.o80 0.893 o.oo6 
0.777 o.533 8.70 0.526 0.08/ 0.892 0.006 
o.795 o.544 8.80 o.537 o,o83 o.888 o,oo 9 
o.823 o,56o 8.70 0.554 o.o85 o.881 o.o11 
0.848 0.575 8,70 0.569 0.087 0.874 o.ol 4 

0.880 0.594 8.50 0.588 0.008 0.866 0.018 
0.906 0.609 8.30 0.608 0.088 0.839 O.OS 8 
0.973 0.647 7.60 0.642 0.086 0.841 0.038 
1,037 0.682 6.SO 0.679 o.074 0.8~ 3 0.060 
1.090 O,TII 5.20 0.708 0.064 0.808 0.083 

I,X40 0.737 4.20 0.735 0.054 0,794 0. t06 
I,I88 0.761 3.3 ° 0.760 0.044 0.780 0.130 
1.236 0.785 2.30 0.784 0.034 0.766 0.154 
1.288 0.809 Z.80 0.808 0.025 0.752 0.179 
1.332 0.830 Z.30 O.S30 0.019 0 . 7 3 8  0.204 

1.878 o,851 0.80 o.851 OoO12 o.715 o.~s9 
1.424 o,872 0.50 o.87~ 0.008 o.7II o.s55 
1.468 0,890 o.3o 0.890 o,oo 5 o.699 o.281 
z.51~ 0.909 o. zo 0.909 o.oo2 o.686 o.3o8 
1.554 o.926 -o. Io 0.926 -o.oo~ 0.674 o.335 

1,594 0,942 -0.20 o.942 -0.003 o.663 o.363 
1.63o o.956 -0.20 o.936 -o.oo 3 0.653 0,392 
1,664 0.969 -o.2o 0.969 -0.003 0.644 o.42o 
1.693 o.979 -o.so o.979 -0.003 o,636 o.449 
1,73o o.993 -o.2o o.993 -o.oo 3 o,626 0.508 

1.745 0.998 -o.1o o,998 -o.oo2 o.61~ o.5~8 
z.748 o. g99 o.oo o.999 o . 0 0 0  o,6~1 0.628 
1.75o I,OOO 0.00 1.ooo o.o00 0.6~0 0.688 

A ~ ~ q/u n ~ ~ / ~  v / u  ~/~. z 
o,ooo o,ooo 7.4 ° o,ooo o.ooo 0,890 o.ooo 

o , 7 4 6  o . 5 1 9  7 . 4 o  o . 5 1 5  o , o 6 7  0 . 9 0 0  0 . 0 0 6  
o , 7 5 0  o . 5 1  z 7 . 4  ° o . 5 1 7  o , o 6 7  o . 8 9 9  0 . 0 0 6  
0*771 0.535 7"50 0,53 o 0.070 0*894 0.009 
0.797 0.551 7.5 ° 0.547 0.071 0*887 O*OZI 
0*810 0.565 7,5o 0.560 0.074 o.88~ O.OI 4 

0.849 0.583 7,50 0,578 0,076 0.874 O,01S 
0°874 0,598 7,5 o 0.593 0.078 0.867 0.023 
0.946 0.639 7,10 0.634 0,079 0.848 0,038 
1.013 0,677 6,30 0.673 0,074 0.830 0,061 
1.06~ 0.704 5.4 ° 0.701 0.066 o.516 0.084 

Z . I S 4  0,737 4.10 0,735 0-053 0*798 °'II5 
i.~35 0,768 3.IO 0.767 0.042 o.78I o.147 
1.245 0.798 2.1o 0.798 o.os 9 0.763 0.179 
1.3o 5 o.827 %.3 o o.827 o.o19 o.746 0.211 
1.363 o,S55 0.90 0,855 o.oI 3 o.718 o.s47 

Z.4~5 0.882 0.5o o.882 0.008 O.TZZ o.281 
1.481 o,9o6 o.3o o,9o6 o.oo 5 o.695 o.317 
z.333 o,�s 9 o.oo 0.929 o.ooo 0.680 0.354 
1.588 0.950 o.oo 0.950 o.ooo o.665 o.39] 
1,63s 0.968 -o. Io 0.968 -o.oo2 o.65a 0.430 

1,669 o.982 -o,Io 0,985 -0.002 0.642 0.468 
1.695 o,991 -o~Io o.991 -o.oos 0.635 0.308 
1.7zo o.997 o.oo 0.997 o.ooo o,631 0.547 
1.717 I.ooo o.oo 1.ooo o.ooo o.6~ 9 0.607 
1.718 I . o o o  o . o o  I,ooo o.ooo o.6~ 9 0.667 

o . 6 2 3  • Z . 7 2 7  X.ooo o.oo I ,ooo o.ooo 0.626 0.544 
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At~ 

o.ooo o,ooo o.ooo 6.~.o o,ooo o.ooo o,89o o.ooo 

0.008 0.757 o,5~ 5 6.2o o,51~ o,o57 0,897 o.oo6 
0-009 o.759 o.557 6.ao o.553 o.o57 0.897 0.006 
o.o13 0.7-96 0.537 6.zo 0.534 o.o58 0.893 o.0o 9 
o,o16 0.802 0.553 6.30 0.549 o.o61 0.886 o.o11 
o.ozo o.858 o.569 6.30 0.565 o.o65 0.879 o,ol 4 

o.o26 0.860 (~, 588 6-30 0.585 0.065 o.871 o.o18 
o.o32 0.886 0.603 6.8o 0.6o0 o.o66 0.864 o.os 3 
o.o51 0.959 o,646 6,2o 0.642 o,o7o 0.845 0.038 
o,o83 I.os8 0.684 5.60 o.681 0,067 o.826 o,o61 
o.113 z-o79 o-71~ 4.9 ° 0.709 o.o61 o.811 0.0@ 4 

o.153 1.138 0.743 3.9 ° o.741 O.O51 o.794 o.115 
o. z93 1.186 0.773 3. zo o.771 0.042 0,778 o.z47 
0,233 1.25~ 0.800 2.3o o.8oo o.o32 o.761 o.179 
o.273 1.3o9 o.827 1.5o 0.827 o.o2e 0.745 o.2z 3 
o.3r3 1.366 0.854 I.oo 0.854 o.oi 5 o,7~8 0.247 

0-353 1.4~I 0.878 0.60 o,878 0.009 o.71~ o.982 
0,393 1.477 0.903 0.30 o,9o 3 o,oo 5 o,696 o.317 
0.433 1.529 o.9a 5 o. lo 0.925 o.oos o.681 0.354 
0.473 z.579 0.945 o.oo 0.945 o,ooo 0.667 o.391 
o.515 1.6e 5 o,968 -o. io o,963 -o.oo2 0.654 o.4~, 9 

0.553 1.663 o,978 -o.1o 0.978 -o.oos 0.644 0.468 
o,593 1.692 0.988 -o.1o 0.988 -o.oos 0.636 o.5o 7 
0,633 1.714 0,997 o.oo 0.997 o.ooo 0,630 0.547 
o,693 ~.722 o,999 o.oo 0.999 o,ooo o.628 o.6o6 
0.753 ~.7~3 x.ooo o.oo *.ooo o,ooo o.6z 7 0.666 

A~ 

OOOOO 

0.008 
0,009 

o,oi 3 
o,o16 
o . o z o  

o,o26 
o.o32 
0 .053  
o,o83 
o.I~ 3 

o,153 
o.193 
o ,133  
o .273  
o.3113 

~ - 3 5 3  
0-893 
0-433 
0-473 
o.513 

0 .558  
0,593 
o,683 
O.693 
o,753 

O.813 
o.913 

o . o o o  o . o o o  4 . 0 0  o . o o o  o , o o o  0 . 8 9 0  o . o o o  

0 . 7 6 5  0 .529  4 . 0 0  0 . 5 2 8  0 .037  0 .895  0 .006  
o,769 o.531 4.00 0.530 0.037 o,894 0.006 
0.788 0.543 4.00 o.541 0.038 0.890 0.009 
o.817 o.561 4.zo 0.559 0.040 0.882 o.o11 
0"842 0"576 4 .20 0-574 0.042 0.876 o.o14 

0-874 0.595 4.4 ° o.593 o.o4& 0.867 o.oi~ 
o.9oo o.6~o 4.60 o. 6oPJ 0.049 p.86o 0.023 
0.973 o,65z 4.7 ° 0.650 o.o53 o.841 0.038 
z.o4! 0.690 4.5 ° 0,688 o,o54 o, Sze o,o61 
1.o93 o.717 4.00 o.7r 5 o,o5o 0.807 0,084 

~,151 0.748 3.30 0.746 0.043 o.791 o.zl 5 
1.so 5 0.775 s.6o 0.774 o,o35 0.775 o. i47 
1.559 o.8oa 1.9o o.8oi 0,027 0.759 o.18o 
1.314 0.827 1.4o 0.827 0.020 0.743 o.515 
1.368 0.852 0.80 0.859 o.oi~ o.758 0.247 

1,421 0-876 o.5a 0.876 0.008 o.71~ 0.282 
1.474 0.899 o.50 0.899 0.003 0.697 o.317 
1.554 o.95o o,oo o.9~O o.ooo 0.683 0.353 
z.578 0.940 -o.@o 0.940 -0.003 0.669 0.390 
1.617 0.957 -o.20 0.957 -0,003 0.657 0.428 

1.656 o,972 -0.30 o,975 -0,005 0.646 0.467 
z.688 o,984 -0.50 0.984 -o.oo5 0.637 0,506 
1.7o9 o,99s -0.30 o.99z -o.oo 5 o.631 0.545 
1.724 o,997 -0.30 0.997 -o.oo 5 o.627 o,6o 5 
z.7~8 0.999 -o.~o 0.999 -o,oo 3 o.656 o,664 

1.729 0.999 -o,Io 0.999 -o.ooa 0.626 o,7~ 4 
1.731 I.ooo o.oo r.ooo o.ooo o.6~ 5 o.8~4 

TABLE 3--continued. A44-A45 
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o.ooo 

o.oo8 
o.oo 9 
o*oz  3 
o , o i 6  
o . o ~ o  

o . o ~ 6  
o , o 3 z  
0 , 0 3 8  
O*O43 
o*048 

oLos 3 
Oo063 
0 , 0 7 3  
0.083 
0 , 0 9 3  

o *Zo  3 
o .  zz 3 
o,133 
o , I 5 3  
o*Z73 

o . z 9 3  z . 6 5 3  Z .ooo  o . o o  Z.OOO o . o o o  0 . 6 4 7  o . z S o  
o * = I  3 z . 6 5 4  I * o o o  o , o o  I , o o o  o , o o o  o . 6 4 8  o . ~ o o  

o . o o o  o.0o0 -o. So o , o o 0  o , o o o  o.89o o . o o o  

0*977 0.673 --o.80 o.673 "O.O09 o.840 o. O06 
0.994 0*683 -o.80 0.683 -O.OZO o.835 o . 0 0 7  
z,os~ o,7Z 7 - o , 6 o  o*7t  7 -o .oo8 o.8z8 O*OZO 
z . z o o  o.742 - o . 4 o  o.742 - o . o o  5 o . 8 o  S o . o z ~  
Z.Z36 0.76~ -O*ZO 0*762 -O*OOZ 0.795 O.OZ6 

Z,189 0,790 0.~0 o6790 O.OO 3 0.780 0.03o 
Z,~40 0.81~ o*4o 0.813 o . 0 0 6  0.765 o.og 5 
z*~SI 0.836 0,60 o.836 0.0o 9 0.753 O&03~ 
Z,3Z8 o * 8 5 4  0.80 0.854 O*OZ~ 0.742 0 . 0 3 ~  
1,352 0 , 8 7 0  0*90 0.870 0.014 0,73~ O,039 

X.383 o.884 I , oo  o,884 o,oz~ o,7~3 o,o44 
X.436  0 * 9 0 8  Z,O0 0 , 9 0 8  0 , 0 1 6  0 , 7 0 8  0 , 0 5 3  
Z . 4 7 7  o . 9 0 7  z . o o  o , 9 ~  7 O.OZ6 0 . 6 9 6  0 . 0 6 =  
Z.SZ4 0.943 0,8o o.943 o,oz 3 0.686 O.07Z 
Z.543 o.9~6 o.6o 0.956 o.oIo o.677 O.08Z 

Z-~73 o.967 0*4o 0.967 0.007 0.869 o,090 
I,~93~ Oo976 0 . ~ 0  o.976 o,003 o.663 o. ZO0 
1,636 o,989 o . 0 0  ~.989 0.00o 0.654 O*ZSO 
1.644 0*996 0.00 o*996 o*000 0.649 0.~4o 
1.65Z 0*999 0.00 0.999 o*oo0 0,647 O,Z6O 

B t 2  

o.ooo o.ooo -4 ,1o  o.ooo o.ooo 0.890 o.ooo 

o,977 0,651 -4.to 0.649 -0.047 0.840 0.006 
0.994 o.661 -4.Z0 o,639 -o.o47 0.835 o.oo 7 
z.o34 o.693 -4.00 0.692 -0.048 o,818 o.oio 
i.ioo o.7z8 -3.80 o.716 -o,o43 o.8o 5 O.OZ3 
I.Z36 0.737 -3.5 o o.735 -0.045 0.795 o.o[ 5 

1,183 o-76I -3,oo 0.760 -o.04o o.73Z o*ozo 
Z.226 0.783 -2,6o o.78~ -o.o3~ o.769 0.034 
1.364 o,8oi - - 3 . 3 0  0.800 --0.03I 0.753 0.039 
Z*30I 0,818 --I.90 0,8Z7 --0,0~ 7 0.747 0.033 
1.366 0,848 --I.30 0,848 --0.0~ 9 0.7~8 0.04~ 

1,4Z8 0,87I --0.80 0.871 --0,012 0.713 O.05Z 
Z.466 0.89~ --0.50 0,89~ --0,008 0.699 0*059 
I,SIO 0,910 --0.30 0.910 --0,003 0.687 0.068 
Z . 5 3 I  0.9~ 7 -O. IO 0.9~7 -O.OOe 0.675 0.077 
Z.588 0,941 -O,IO 0.94I -0,003 0.665 0.087 

1.830 0.954 0.00 0.954 0.000 o~656 0.098 
1.674 0.975 O.O0 0.975 0.000 0.641 o.lr 5 
1.7II 0,988 o.oo 0.988 o,ooo o.631 o. i35 
z.731 o,996 o . 0 o  0.996 o.000 o.6~ 5 0.155 
1.740 0*999 0.00 0,999 o * 0 0 0  0.623 o. I75 

o.~I 3 
o*833 

B t 0  

: ~/ue ~ u/ue w"e ~/;!o z 

o . 0 0 0  

o,oo8 
o . 0 o  9 
o*oI 3 
o,oi6 
o.o~o 

o.o~6 
o.o3s 
0.038 
0.043 
0.048 

0 . 0 5 3  
o . o 6 3  
o . o 7 3  
o . o 8 3  
o . o 9 3  

o .  I o  3 
o , I I  3 
0 , *33  
o . z ~ 3  
o , z 7 3  

O. Z93 
O,~I 3 
o . = 3 3  

B t l  

o,oo8 
o.oo 9 
o . o l  3 
o . o i 6  
o.oao 

o.o~6 
0 . o 3 ~  
0.038 
o.043 
0.033 

o * 0 6 3  
o . o 7 3  
O*O83 
o*o93 
o . z o  3 

o. Iz 3 
o * z 3 3  
o . z s 3  
o . ~ 7 3  
o , ~ 9 3  

0 . o o o  o . o o o  - z , 7  o 0 , o o o  o , o o o  o,89o o , o o o  

0,976 0.664 -Z.70 0,663 -0,0=0 0.840 0.006 
0.998 0.676 --I.70 0.676 --O.OSO 0.834 0.007 
I * 0 6 5  0 , 7 I  3 -I,60 o.7I 3 -O,OSO o,8I 5 O,OIO 
I*%06 0.736 --Z.40 0,735 -O,OZ8 0,803 o*oza 
t * I 4 !  o,7~ 4 --Z,lo 0.7~ 4 -0,0% 4 0.794 O.OZ 5 

I.X90 0,779 -0,8o 0.779 -o.ozl o . 7 7 9  o,OSO 
I.~3~ 0,803 -0.60 0.803 -0.o08 0.766 O.Oa 5 
Z.~77 o,Ss 3 - 0 . 3 0  o,8S 3 -0 .004  0.754 0.030 
%.3I~ 0,84I --O*IO 0.841 --O.OOZ 0-743 0,034 
1.347 0.8~6 O. IO  0.856 ' O,OOZ 0,734 0.039 

t*38Z 0.87a 0.30 0,871 0.00~ 0.7~ 4 0.043 
1,434 0 . 8 9 6  0,40 0 ,896 0 , 0 0 6  0,709 0,053 
1.48Z 0.916 0,60 0,916 O,OIO 0,695 0,o6I 
I*~SZ 0.933 0.~0 0.933 o,008 0,684 o,070 
1-5~7 0.948 0.30 0.948 0.00~ 0.674 0.080 

/,387 0,960 0*30 0.960 o.005 0.66~ 0.089 
1,6I 3 0.97Z O.tO 0.97Z 0.00= 0.658 0.099 
1,6~S 0.986 0.00 0.986 0.000 0.647 O*ll8 
1,674 0*994  -O*IO 0.994 -O.OOS 0.64Z 0.Z38 
Z.685 0,998 -O*ZO 0.998 -0.00= 0.638 O.Z~8 

r.688 z . o o o  - o ,  I o  Z,O0O - o . o o ~  0,637 o*z78 
1.689 I *O0O 0 , 0 0  X,O00 o * o 0 0  o,637 0,198 
1.689 Z*O00 0.00 Z.O00 0.000 0,637 0 * ~ 8  

o . o o o  o , o o o  o . o o o  - 3 . o 0  0 . o o o  o . o o o  o , 8 9 o  o . o o o  

o - 9 8 =  o - 6 5 9  - 3 . o o  0 . 6 3 8  - 0 . 0 3 4  0 . 8 3 8  0 , 0 0 6  
0 . 9 9 0  o . 6 6 3  - 3 . 0 0  o , 6 6 s  - o , o 3 s  0 . 8 3 6  o . o o 7  
I*049 0 - 6 9 6  - -S*90 o . ~ 9 5  - - 0 , 0 3 5  O*8SO O,OIO 
Z*097  o.7a~ - a . 6 o  o , 7 = I  - o , o 3 3  0 . 8 0 6  o , o z a  
z-z38 0°743 - ~ . 3  o o,743 -o ,o3o o.794 o,oz5 

I , I 9 1  0,770 --I,90 0.770 --0*026 0.779 O,OSO 
I.=36 0,793 - I . 5 0  0.793 -O.OSI 0.766 O.Oa 5 
1,277 o,813 -Z.SO O.8ZS -o. oI 7 0.754 0.030 
X,31! 0,829 -0.90 0.829 -o~oI 3 0.744 0.034 
1.376 0.859 -0.5o 0*859 -0.007 o.735 0*042 

Z . 4 3 0  0 . 8 8 3  --O.ZO 0 . 8 8 3  - - 0 . 0 0 2  0 , 7 1 0  0 . 0 3 I  
1 . 4 7 7  o . 9 0 3  0 . = o  0 . 9 0 3  0 . 0 0 3  0 . 6 9 6  0 . 0 6 0  
Z * 5 ~ I  o , 9 s Z  0 - 3 0  o . 9 = I  o . o o  5 o , 6 8 4  o . o 6 9  
z.359 o,937 0.30 0.937 o.oo5 0,673 0.078 
I , 5 9 4  0 .95 I  0.~0 0 , 9 5 !  0,003 0,663 0,088 

1.62= 0*96a O, ZO 0,96~ 0.00~ 0,6~5 0,097 
1.668 0,980 o , 0 0  o,98o o , o o o  o . 6 4 s  O,II 7 
I*697 0,991 0.00 0,99I 0,000 0.634 O,Z36 
1,713 0,996 0.00 0.996 0.000 0,630 0.I56 

1 , 7 3 o  O,999  0 . 0 0  0 . ~ 9 9  0 . 0 0 0  O.6S8 O . I 7 6  

O . ~ I  3 1 , 7 ~  3 ; * 0 0 0  0 . 0 0  Z*O00 0 . 0 0 0  0 , 6 S 8  0 . Z 9 6  

B ~3 

89 

1,743 i,ooo o,oo i.ooo o,ooo o,622 o.i95 
1.744 i,ooo o.oo x.ooo o,ooo o,623 o.@i 5 

o.ooo o,ooo -5.2o o.ooo o,ooo o,89o o.ooo 

o.974 o.644 -5,~o o,64% -o.o58 o.841 0,0o6 
0.983 o.649 -5.2o o,646 -o.o39 o.838 o.oo6 

!I.O42 o,68i -5,zo 0.673 -o,o61 o,8~2 o.oo 9 
1,o9o 0,707 -4,80 o.7o 4 -o,o59 o.8o8 o.oz2 
1.128 0.726 -4.50 o.7~4 "0.057 0.797 o.o15 

z.178 o.75I -4,1o 0.749 -0.054 o.733 o.oI 9 
z.2~o 0.772 -3.70 0.770 -0.050 o,77i 0.024 
1.39a 0.806 -2.90 o.8o 5 -o,o4i o.750 0.o33 
t.354 0.835 -a.2o 0.835 -o.o32 0.732 o.o4I 
t,4o8 0.859 -1.70 0,859 -o.os 5 o.716 0.050 

r,435 o.879 -I,2O o,879 -o.oz8 o.7o 3 0,059 
1,5oo 0.898 -o,9o 0.898 -o.oz 4 0,690 0,067 
1.541 o,9z 5 -o,6o o.915 -o,olo o,678 o.o76 
1,58o o.93o -o.4o o.93o -o.oo6 o,667 o.o88 
1,616 o,944 -0.40 0,944 -o,007 o,637 o.o95 

ii.676 0,967 -o.2o o.967 -0.003 o,64o o.li4 
1,7ss o.984 -o.io o.984 -o.oo3 o,6~8 o. i33 
1.75o 0.993 -o,zo o.993 -o.oos 0.63o o.153 
1,763 0.998 -o. lo 0.998 -o.oos o.617 o.173 
1,768 i.ooo o,oo I,ooo o.ooo o.615 o,193 

z.768 z.ooo o.oo I.ooo o.ooo o.6i 5 o.~z 3 

o,ooo o.ooo - 5 , 5  ° o.ooo o,ooo 0,890 o,ooo 

0,978 0,64I --5.50 0.638 -O*06Z 0.~39 0.006 
0.996 0.650 --5.5 ° 0.647 -0.062 0.835 0,0O6 
I*058 0.684 --5.2O 0,681 -0.062 o. Sz 7 o.oo 9 
I.IOO o,7o 3 --4,9 o o,7o 3 -0.060 0,8o 3 o.o12 
I.I33 0.723 -4.6o 0,7=o --o,o58 0.796 o.oI 5 

1.I83 o,748 --4.3 ° 0.746 -0.o58 O,TSl o.oi 9 
1-324 0,768 -4.00 0.766 -o.o34 o,769 o,o24 
I*~95 o.8oz -3.20 0.800 --0.045 o.749 o.o33 
1.354 o.838 -3.6o 0.827 -0.036 0.733 o.o41 
Z.4O4 0.850 -2,00 0.850 -o.o3o o.717 o.o49 

X.433 o,87I --I.6o o.871 -0.024 o.7o 3 0.058 
1.493 0*888 --I.3o 0.888 -0.020 o.69s o.o87 
1.536 o.905 --x.oo o,9o 5 --o.oi6 0.679 0.076 
1,5~3 0.9~o --o,7o o,93o -o.oI! o.669 o.o85 
1.6o8 0.934 --0,50 o.933 -o.oo8 0.659 o.o94 

1,674 0.938 -0.30 o.9~8 -o,oo 5 o.64t o,II 3 
1.725 0.976 --0.20 0.976 -0.003 o.627 o,132 
1,76o o.989 --o. Io o,989 --0,002 o.6i 7 o.isz 
],76I 0.996 o.00 0.996 o.ooo o,612 O,iTZ 
1.789 o.999 -o .  Io 0.999 -o ,002 o,610 o. I g I  

z.79~ i.ooo o.oo i.ooo o.ooo o.6o 9 o.2ii 
1,793 I.ooo o,oo I.OOO o.ooo o.6o 9 o.23z 

TABLE 3--continued. B9-B14. 
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B 1~- 

o.ooo 

o. o o :~ 
o.ooo 

o.e: L 

o.o2F 
• o,o~2 

,.o4~ 

~.o7] 

o.~i~ 

<'. ~ 33 

o.~71 
o.~L 5 

o.~33 

B i 5  

o. ooo 

o ,008  
o .o09  
o.oz 3 
o.o~6 
o.o2o 

OoO~6 
o.032 
o.o43 
o.o53 
0.063 

o.o73 
o.083 
o.o93 
o . l o  3 
o.%18 

o.133 
o.~53 
o.173 
o. I93 

0.233 
o.~53 

B 16 

o.ooo 

o.oo 9 
o.ol 3 
o . o i ~  
O.O2O 

o.o~6 
o.o3a 
o.o43 
o.o53 
o.o63 

o.o73 
o.o83 
o.o93 
o. 1o 3 
, . I f  3 

o.~33 
0 . I 5 3  
o . z 7 2  
o . ~ 9 3  
o . 2 1 3  

0.233 
0.~53 

~/% ~ ~/~. ~/~8 T/T z 
e.ooo o.ooo - 5. :;o o.ooo o.ooo ~. . - ,o  o.ooo 

o . 9 i  3 0 . : , 4 3  - 5 .  :,o o.:4o -o.o~ 3 o . ; 3 q  0.oo6 
!.01~ O.(i iO --5.AO 0.657 --0.064 0.529 0.006 
1.075 0.192 --5.30 0.6~ 9 --0. 0~% 4 O, ;iz2 O.OO 9 
~ . l l  o.714 -5.oo o.711 -o.o6~ o.~oo O.O12 
I,!Sz 0 . 7 3 1  - 4 . 7 0  0 .72.  9 - 0 . 0 ; ~ 0  o . 7 9 0  o . o I  5 

z - : 9 7  o.75 ~, -d.3 o o.752 -o.o57 o.777 °.°29 
I.~5o o.771 -Z.9 o o.77~ -o.o53 o.7:. 5 o.o24 
1.312 o.2o ~, -3.2o o.8o 7 -o.o45 o.744 o.o33 
!-3:7 °.838 -2.4o o.832 -o.o3~ o.72~ o.o4r 
1.4; 7 o.355 -n.lo o.855 -o.o3I o.71 ] ,.,So 

1.682 o.~7~ -I.6o o.~74 -o.o24 o.7oi o.058 
~.5o5 o.~9~ -1.3o o.~92 -o.o2o 0.688 0.067 
~.547 °.9°9 -1.oo o.�o 9 -o.o16 o.676 o.o76 
1.5~ 3 o.923 -o.8o o.92. 3 -o.ol 3 o.666 o.o85 
1.6t 9 o.937 -0,:,o o.937 -o.oio 0.656 o.o9~ 

I.('~ 3 o.961 -0.30 0.96% -0.005 0.638 o. II 3 
1.733 °.979 -0.20 0.979 -o.oo 3 o.625 o.13~ 
z.7:2 <1,99I -o.10 0 . 9 9 1  -o.ooa 0.6I 5 0.I52 
1 , 7  ~:, o.997 -O.lO 0.997 -0.002 0 , 6 1 I  0. I73 
~.79j o.999 o.oo o.999 o,o0o o.6o 9 o,292 

z.705 i.ooo o.oo I.ooo o .ooo  o.6o8 0.212 

q/% ~ u/% ~/% r2 r  ° z 

o.ooo o.ooo -5.9 ° o.ooo o.ooo o.89o o,ooo 

~. 99(, o.64~ -5.9 ° o=639 -0.066 0.834 0.006 
I.o~6 0.858 -5.9o 0.654 -o*o68 0.826 0.006 
I.o93 0. :~98 -5.60 0.89o -0.068 o.8o7 0.009 
~.139 o.716 -5.2o o.7i 3 -0.065 o.794 o.oll 
I-I75 o.734 -4.9 ° o.731 -0.063 0.784 o.oi4 

1.2-2& o.75~ -4.5o 0.756 -0.060 0.769 o.oI 9 
1.267 0.778 -4.2o 0.776 -0.057 0.757 o.o24 
1.337 0.810 -3.50 0.808 -0.049 0.737 0.o33 
1.393 0.834 -3.00 0.833 -0.044 0;7~0 0.041 
%.442 0.855 -2-. 50 0.854 --0.037 0.708 0.049 

~.486 0.873 -2.to 0.873 -o.o3~ 0.694 0.058 
j.526 0.889 -%.70 0.889 -0.026 o.682 0.066 
1.566 o.9o 5 -1.4o o.9o 5 -o.o22 o.671 o.o7~ 
i.~o 3 o.919 -i.2o o.9z 9 -o.ol 9 o.66o o.o84 
1.64o o.933 -z.oo 0.933 -o.o16 o.65o 0.093 

1.7o 4 o.956 -0.70 0.956 -o.o12 o.633 o. I l z  
1.7S7 0.975 -0.40 o.975 -0.007 o.618 o.x3z 
1.796 o.988 -o.3o o.988 -0.005 o.6o8 o*151 
I.~I9 0.996 -o.2o 0.996 -0°008 o.6o2 o.17I 
z , g 2 9  0 . 9 9 9  - 0 . I o  o . 9 9 9  - 0 . 0 o 2  0 . 5 9 9  0 .  I9O 

1.832 I.OOO o.oo I .ooo o.ooo 0.598 o.2IO 
!.q33 i . o o 0  o.oo z.ooo o.ooo 0.598 0.230 

o.ooo 0.000 -6.50 o.ooo o.ooo o.89o o.ooo 

o~ ,3,94 o.637 -6.5o o.63~ -o.o7~ 0.835 0.006 
!~o~6 0.648 -6.50 0.644 -0.073 o.829 0.006 
I~O79 0.681 -6.20 0.677 -0.074 o.81~ 0.oo 9 
i . i 2 3  0°703 -5.9 ° 0.700 -o.o7~ 0.798 o.oii 
I~158 o.7~% -5.6o o.717 -0.070 0.788 O.Ol 4 

z~2o5 ~.743 -5°3 ° °-74° -0"069 0"775 °"°!9 
Z.247 o.763 -4.9 ° 0.760 "0.065 o.763 o.o23 
1.317 0.795 -4.3 ° 0.793 -o.o6o 0.742 0.032 
1.374 o.8~I -3.80 o.819 -0.054 0.726 0.040 
z.425 o. 84;~ --3.20 o.841 --0.047 o.7!! o.o48 

1.47o o.86I -2.8o 0.860 -o.o42 o.~9~ o.o~7 
1 . 5 1 o  0.877 -2.30 0.876 -0.035 o.6~ 7 0.065 
1.53 ° 0.893 -2.oo o.892 -o.o31 o.675 0.074 
%*587 0*907 -I.7 o 0.906 -o.os 7 0.665 o.o83 
1.6~ o.9~o -I.5O o.9~o -o.o~ 4 0.655 o.o9~ 

1.69o 0.945 -i.io o.9.15 -o.oI~ 0.637 o.!Io 
1.748 o.58~ -o. (~o 0.965 -o.olo 0 . 6 3 1  o.le 9 
Io797 o.�ql --0.40 o.o81 -0.007 0.609 o. 147~ 
Z,3Z~ 0.992 - -0.30 0.69= -0,oo 5 0.599 0,168 
I .~47 o.99~ -o.~O O.99~ -0 .003  o.395 O.188 

%.~53 i.ooo -o.lo i.o0o -o.oo2 o.50 j o.~o>! 
i.q54 %.oo0 o.oo ~.ooo o.ooo 0.593 o.~q 

B q7 

o.ooo 

0.008 
0 .009  
o.oI 3 
o.oi6 
o,o~o 

o.o~6 
o.o3~ 
o.o43 
0.053 
o.o63 

0.073 
0.083 
o.o93 
o.%o 3 
o.%! 3 

0.%33 
o . ! 5 3  
o.273 
o.293 
0.2Z 3 

0.233 
o.253 
o.~73 
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)oo 

)o8 
)o9 

>z6 

)32 
)43 
)53 
~63 

~73 
~83 
~93 

~33 

~53 
I 7 3  
~93 
~ I 3  
~33 

~53 
~73 

~ u  e ~, u/u e v/% T/~ ° z 
O.O00 0.00o -6.30 o. O00 0.000 0.890 0.000 

I.OO 4 0.836 -6.3o 0.632 -0.070 0.832 o.oo 5 
1.0~2 0 .645  -6.30 0.64t -0.o71 0.827 0.006 
r.o87 0.679 -6.so 0.675 -0.073 0.809 o.oo 9 
1.132 o.7o~ -5.8o 0.698 -o.o71 0.796 o.oiz 
I.r69 o.7I 9 -5.50 o.7!6 -0.069 o.785 o.o14 

z.219 0.743 -5.20 0.740 -0.067 o.771 o.oi 9 
1.283 o.764 -5.00 o.761 -0.067 0.758 o.o~ 3 
!.334 0.796 "4.40 o.793 -o.o6* o.737 0.032 
1.393 o.8~1 -3.8o o.819 -o.o~4 o.7~z 0.040 
X.442 o.842 -3.4 ° 0.84o -0.050 0.706 0.048 

%.486 0.859 -2.90 0.858 -0.043 0.694 0.056 
1 . 5 2 5  0.875 -S.60 0.874 -0.040 0.68~ o.o65 
~.564 0.890 --2.30 0.889 -0.034 o.67! 0.074 
*.60% 0.904 -%.90 o.8o 4 --0.030 0.66% o.o8~ 
Z.636 o.917 --1.8o o.917 -o.o~6 0.851 o.o91 

1 . 7 o l  0.940 -I.Io 0.940 -o.oz8 0.633 ,.It, 
~-759 0-960 "0.70 0.960 -o.oI~ o.618 o. ls8 
*.8o8 0.978 -0.40 0.976 -0.007 0.605 o.i47 
x.846 0.988 -,.so 0.988 -0.008 0.595 o.167 
1.868 0.995 o.oo 0.995 o.ooo o.~89 o. I87 

1.878 o.999 o.oo 0.999 o.o00 o.586 o.~o 7 
~.88r ~,ooo o.oo z . o e o  o .ooo  0.586 0.2-2 7 
~.88~ ~.ooo o.oo Z.ooo o.00o 0.585 0.247 

o.ooo o.ooo -6.50 o.ooo o.ooo 0.890 o.ooo 

I.oo 5 0.634 -6.50 o.629 -o.o72 0.832 0.005 
I.oz 7 0.640 -6.50 0.636 -0.072 0.829 o.oo6 
I.o85 o.673 -6.40 o.871 -0.078 0.809 o.oo 9 
1.133 0-699 -6.00 0.695 -0.073 0.796 o.oll 
1.269 o.716 -5.80 o.713 -o.o72 o.785 o.ol 4 

*.219 0.740 -5.4 ° 0.737 -0.070 o.771 ,.or 9 
r.26o o.759 -5.20 0.758 -0.069 o.759 o.os 3 
~.329 o.79o -4.60 0.787 -0.063 0.739 o.o3= 
1.38 ~ o.8x 4 - - 4 . I 0  0.812 --0.058 0.7a 3 0.040 
1.43~ 0.834 --3-60 0.832 --0.052 0-709 0.048 

1.476 0.851 --3°20 0.850 --0.048 0.697 0.056 
1.516 0.867 --S.80 0.866 --0.042 0.685 0.064 
r.854 0.882 - -2 .50 0.882 --0.038 0.674 0.073 
t.826 0.909 --S.O0 0.908 --0.03= 0.654 0.09! 
%.692 0.933 - 1 . 5 o  o.932 -o.o~4 0.636 0 . I 0 9  

t.752 0.953 -*.oo o.953 -o.027 o.6so o.~ 7 
z.8o 4 o.971 -0.60 o.97! -o.olo 0.606 o.~46 
!.847 0.985 -0.80 0.985 -0.005 0.594 o.163 
%.876 o.994 -o.2o o.994 -0.003 0.587 o. I85 
1.89o 0.998 -O, IO 0.998 -0.002 o.583 o.205 

%.895 %.o0o -O. IO Z.O00 -0.002 0.58~ 0.2~ 5 
1.897 %.000 0.00 t. O00 0.000 0.582 0.2-45 
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o.oou 

o.oo8 
0.009 
o.oi 3 
o.o16 
0.020 

o.o26 
0.o32 
o.o43 
0.053 
o.o63 

o-o73 
0.083 
o.o9~ 
o . ] z ~  
o . ~ 3 i  

o.z5~ 
o.17~ 
o.19 i 
o.21~ 
o.23i 

o.27 i 
o.29 . 

,, ~ q/% p ~/% ~/% ~/~ z 

o.ooo o.ooo -6.50 o . o o o  o .oo0  0.890 o.ooo 

.oo  s 0 .630  - 6 . 5 o  o . 6 z 6  - O . O T r  0 .832  0 .005  
x.ol 3 0.634 -6.50 0.630 -0.072 o.83o 0.006 
t.o74 0.665 -6.20 0.66t -0.072 o.813 o.009 
I.I21 0.888 -5.90 0.685 -o.o71 0.799 o.olI 
Z.158 0.707 -5.7 ° 0.703 -0.070 o.788 o.oi 4 

Z.209 0.730 -5.50 0.72-7 -0.070 0.774 0.0~8 
1.231 0.750 -5.Z0 0.747 -0*068 0.76a 0.023 
Z.3a 3 0.782 --4.7 ° 0.780 -0.064 0.74I 0.031 
%.38! 0.807 -4.S0 0.805 --0.059 0~724 0.039 
%.43 ° 0.828 -3.7 ° 0.826 -0.053 0.710 0.047 

%-472 0-845 -3.3 ° 0.843 -0.049 O0898 0.052 
1.512 0.861 -~t90 0.859 -0.044 0.686 0.o64 
1.550 0.875 -2.60 0.874 -0.040 0o675 0.072 
1.6I 9 o.90% -2.00 0.900 -0.031 0o656 0.089 
1.684 O.9a 4 -Z.50 0.924 -0.024 o.638 0.Z07 

1-744 0.945 --%.00 0.944 -0.0;6 o.6aa o.i26 
1.797 0.962 -o.6o 0.962 -O.OZO o.6o8 o.144 
1.843 0.977 -o.3o 0.977 -0.005 o.596 o.164 
1.878 0.988 -O.ZO o.988 -o.0o2 o.586 o.~83 
1.9o~ 0.995 o.0o 0.995 o.ooo o.58o o.~o 3 

%.9t~ 0.998 0.00 0.998 o.ooo o.578 o.z~ 3 
I.�t 7 r.ooo o.0o r.ooo o.ooo o.576 o.~43 
%.918 z.oo0 o , o o  I.ooo o.ooo o.576 o.263 

TABLE 3--continued. B14-B19. 
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I~20 

o , o o o  

o . o o 8  
o , o o  9 
o . o z  3 
o . o 1 6  
o . o 2 o  

o .o=6  
0 , o 3 2  
0 , 0 4 3  
o,o53 
o , 0 6 3  

o-o73 
o.o93 
o*113 
o.133 
o . 1 5 3  

o , 1 7 3  
o,193 
o,~I 3 
o * ~ 3 3  
o.~53 

o . ~ 7 3  
0.293 

o , o o o  o , o o o  - 6 . 3 o  o . 0 o o  o .ooo  o . 8 9 o  o .ooo  

o . 9 9 6  o . 6 a 4  - 6 . 3 o  o . 6 1 i  - o . o 6 9  o . 8 3 4  o . o o  5 
1,oo9 o*631 -6.30 0*627 -0.o69 0.831 0*0o6 
I*077 o.666 -6.00 0,662 -0,o7o 0,812 0,oo 9 
I . IS5 0.689 --5.80 o,686 -0,o70 0.798 O,Oll 
I*160 0 * 7 0 6  - -5 ,50  0,703 --0,068 0.788 O.OZ~ 

Z . 2 o 8  0 , 7 ~  9 - 5 , 3  ° 0 , 7 ~ 6  - o . o 6 7  0 , 7 7 4  0 . 0 1 8  
Z*~51 0 . 7 4 9  - 5 . 0 0  0 . 7 4 6  - 0 . o 6 5  0 . 7 6 a  0 . o ~  3 
X,31~ 0,779 -4*60 0.776 -O*O6a 0.74~ o,031 
Z , 3 7 3  0,803 -4.20 0.801 -o,o59 0,7~6 0,039 
Z,4~1 0,8~ 3 "3~7 o 0.821 -o.053 0.71~ 0.047 

Z*463 0*84o -3.4 ° 0*838 -0.o50 o.700 o.055 
1,538 o.870 -S,80 o,868 -0,o4~ 0.679 o.o?2 
1.607 o*885 --2,so o.89~ -0.o34 0,659 o,o89 
1.670 0,918 --I.70 0,918 --0,0~ 7 0,64S 0, I07 
z*73 o o . 9 3 9  - z , ~ o  o , 9 3 8  -~Lo~o o , 6 ~ 6  o , i ~  5 

z , 7 8 5  0 , 9 5 7  - o , 8 o  0 , 9 5 7  - o . o z  3 o * 6 1 1  0 . Z 4 4  
Z . 8 3 5  0,973 "o,50 0.973 -o.0o8 o.598 0.163 
1,874 0.98~ "0,20 0-985 -0-003 0,587 0.182 
Z,90Z 0*994 o . 0 o  0.994 0.00o o.581 0 . 2 0 =  
I*914 0,998 O,O0 0 * 9 9 8  O,O00 0 * 5 7 7  O , ~  

z*gao o . 9 9 9  o , o o  o , 9 9 9  o . o o o  o , 5 7 6  O,Z4Z 
1 . 9 2 ~  1 .ooo  o , o o  I , o o o  o , o o o  o , 5 7 5  o . ~ 6 1  

B 2t  

o . o o o  

o . o o 8  
o . o o  9 
o . o l  3 
o , o 1 6  
o , o ~ o  

o*o26 
0 * 0 3 2  
o . o 4 3  
o . o 4 8  
o . o 6 3  

o . o 7 3  
o , o 9 3  
O, l i  3 
o , 1 3 3  
o . 1 5 3  

0-I73 
o*193 
o.~i 3 
o,233 
o*~53 

o,~73 
o,~93 

! q/% P ~/% v/% ~/% 
o . o o o  o .ooo  - 6 . z o  o . o o o  o .ooo  o , 8 9 o  0 . o o o  

o.968 o.611 -6,1o 0,608 -o,o65 o,84~ o,oo 5 
o.991 o.603 -6,IO 0=620 -0,066 0,836 o,oo6 
z*o51 o-654 -5,80 o,651 -0,066 o,819 0,0o 9 
Z,095 0*676 -5,6o 0,673 -0*066 0.807 0.011 
I*131 0"694 --5"4 ° 0,69I --0,065 0*796 O.OI4 

1,180 0.718 -5.So 0.715 "0*065 0.?8= 0,018 
z . ~ o  o . 7 3 7  - 5 , o o  o . 7 3 4  - o . o 6 4 '  o . 7 ? o  o . o z  3 
1 , 2 8 9  O.768 - -4 .60 O.?66  --O,O62 0 . 7 5  o O.03Z 
1.319 0,782 -4.4 ° 0.779 -0.06o 0,740 0.o35 
1.393 0,813 -3,9 o o,811 -o,o55 o,7~o o,o47 

1.436 o.83I -3,5 ° 0,830 -o,o5I o,7o8 0*055 
1.511 o,861 -z,9o o.86o -o.o44 o.686 o.o71 
1 . 5 7 9  0 , 8 8 7  - ~ . 4  o o . 8 8 6  - o . o 3 7  o . 6 6 7  o . o 8 8  
1.642 0,910 --I.80 0*910  -0.0~9 0 * 6 5 0  0.I06 
Z,700 0,931 - I .40  0,93I -0,0= 3 0.634 O.I~ 4 

1,753 0,949 -1.00 0.949 -O.OZ 7 o.619 0.14 ~ 
Z*8ol 0.965 -0*60 0,965 -o.01o 0.606 0.~61 
1"840 °'978 -°.30 0*978 --O*O05 0,596 0,18o 
1,874 0*988 -O. IO 0,988 -0,0o~ 0.587 0,200 
1.895 O.995 o,oo o,995 o,ooo o . 5 8 2  o,22o 

1.9o6 o.998 o.oo o.998 o.ooo o.379 o.~4o 
z.g*o o . 9 9 9  o.oo o . 9 9 9  o.ooo 0 . 5 7 8  o . 2 6 o  

B~J 

o . o o o  

0 ° o o 8  
o . o o  9 
o . o i  3 
o , o 1 6  
o . o ~ o  

o.o;16 
o , o 3 ~  
o , o 4 3  
0.053 
o.  o73 

o*093 
o . 1 1 3  
o*Z33 
o , 1 5 3  
o .  I73  

o .  I93  
o . a l  3 
0,233 
o * ~ 5 3  
0,~73 

o . ~ 9 3  
o*313 
o . 3 3 3  
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o . o o o  

0 . 0 0 8  
o . o o  9 
o . o I  3 
o . o i 6  
o . o ~ o  

o . o ~ 6  
o , o 3 a  
o *o43  
0 .053  
0*073  

0 . 0 9 3  
o * I z  3 
o .133  
o * 1 5 3  
0 . 1 7 3  

0 . I 9 3  
o . ~ z  3 
o*a33 
o - a 5 3  
o . ~ 7 3  

o.093 
0 - 3 1 3  

o , o o o  o . o o o  - 5 .  io  o , o o o  o . o o o  0 . 8 9 0  o . o o o  

0 . 9 4 8  0 . 5 9 9  - 5 . I o  o . 5 9 7  - 0 . 0 5 3  0 . 8 4 8  o . o o  3 
o . 9 8 a  o . 6 z 8  - 5 . z o  o . 6 1 5  - o . o 5 5  0 . 8 3 8  o .oo6  
I . o 3 5  o , 6 4 5  - 4 . 9  o 0 . 6 4 3  - o . o 5 5  o . 8 ~  4 0 . o o  9 
1 . 0 7 a  0 . 6 6 4  - 4 . 8 o  0 . 6 6 ~  - o . o 5 6  o . 8 1 3  o , o l I  
1 .Zo  4 0 . 6 8 0  - 4 . 7  o o , 6 7 7  - o . o 5 6  o . 8 o  4 o . o 1 4  

1 - z 4 7  o*7o1 - 4 . 5 0  o , 6 9 9  - o , o 5 5  o . 7 9 =  o , o 1 8  
1.I86 0*7% 9 - -4 .40  0 * 7 1 7  --0.055 0.78Z 0.0=2 
I.~49 0.749 --4,10 o,747 --o.o54 0.76~ o.o31 
1-3o3 0.773 --3,9 o o.771 --0,053 0.746 0.O38 
Z.39s o.8I~ --3.3 ° o.81o --0.047 o , 7 ~ i  0.054 

1.465 o.84~ -~.8o o.841 -o.o41 0.700 o.o7o 
Z . 5 3 3  0 . 8 6 8  - ~ . 3 0  0 . 8 6 8  - o . o 3 5  o . 6 8 0  0 . 0 8 7  
1 . 5 9 6  0 . 8 9 a  - = . o o  o . 8 9 ~  - o * 0 3 !  o , 6 6 Z  o . 1 0 4  
1.655 O,9t 4 -1.60 0.9I 3 -0.o=6 0.646 o. Is= 
1 , 7 o 9  0 , 9 3 3  - z . = o  o . 9 3 2  - o . o ~ o  o . 6 3 i  0 .  i 4o  

Z , 7 6 0  0 , 9 5 0  - 0 . 8 0  0 . 9 5 0  - o . 0 I  3 0 . 6 1 7  o.  I 5 8  
X.8o6 0 . 9 6 5  - o . 5 o  o . 9 6 5  - 0 . o o 8  o . 6 o  5 o* I77  
~ . 8 4 6  0 . 9 7 8  " o . 3 o  0*978  - o * o o 5  o . 5 9 5  o .  I96 
t,878 o.988 -o. Io o . 9 8 8  -0.oo2 o . 5 8 6  o.  ZI6 
1 , 8 9 9  o . 9 9 4  o*oo o . 9 9 4  o*ooo  o . 5 8 1  o . a 3 5  

Z*9t l  0,998 o .  zo 0.998 o*oo~  0.578 o.a55 
1 . 9 1 6  o . 9 9 9  0 . 0 0  0 . 9 9 9  0 . 0 o o  0 . 5 7 7  0 . 2 7 5  
1 . 9 I  9 l . o o o  o . o o  I . o o o  o . o o o  o , 5 7 6  0 . 2 9 5  

o . o o o  o . o o o  - 5 . 4  o o , o o o  o l o o o  o , 8 9 o  o . o o o  

o -94o  0 . 5 9 7  - 5 . 4  o 0 . 5 9 4  - o , o 5 6  o , 8 5 o  o . o o  5 
0 . 9 5 4  0 . 6 o 4  - 5 , 4  ° o . 6 o a  - o . o s 7  0 . 8 4 6  o .oo6  
t , o z 5  0 . 6 3 6  - 5 . 2 o  0 . 6 3 4  - o . o 5 8  o . 8 ~  9 0 . 0 0 9  
I * ° 5 8  ° ' 6 5 b  - 5  - tO 0 . 6 5 6  - o . o 5 9  o . 8 / 7  o . o t I  
1 " ° 9 ~  0 - 6 7 6  - 5 - o o  o . 6 7 3  - o . o 5 9  0 . 8 0 8  o . o 1 4  

I ' I 3 8  0 - 6 9 9  " 4 .  80 0*696 - o . o 5 8  o . 7 9 4  o . o i 8  
1 , 1 7 6  o . 7 1 7  - 4 . 6 o  o . 7 1 4  - o - o 5 7  o . 7 8 3  0 . 0 2 2  
I.~4z 0.748 -4.40 0.746 -o.o57 o.764 0 . 0 3 1  
I-~96 0-772 -4.20 0.770 -0,o07 0.749 0.038 
1.385 0.8It -3,60 0.809 -0.051 0.7a3 ~.054 

1-459 0.84Z -3.10 0,84o -0.046 0.7oi 0,070 
Z.SS 5 0.868 --S,6O 0.867 -0,039 0.68~ 0.087 
1-587 0.891 - -~.ZO 0.891 --0.033 0.665 0.104 
I '64~ 0"913 --1o70 0o91~ "O.Oa7 0,649 O.IaS 
1"699 0,93~ " I -30 0.931 "0,031 0.634 0.I40 

1 . 7 4 9  0 . 9 4 9  - 0 . 9 0  0 . 9 4 9  - o * o I  5 o . 6 1 o  o . 1 5 8  
! . 7 9 5  0 . 9 6 4  - o . 6 o  o , 9 6 4  - o . o l o  0 . 6 0 8  o , ~ 7 7  
1 . 8 3 4  o . 9 7 6  - o , 3 o  o , 9 7 6  - o , o o  5 o , 5 9 8  o . 1 9 6  
1 . 8 6 6  0 . 9 8 7  - o . ~ o  o , 9 8 7  - o . o o  3 0 . 5 9 0  o . = / 6  
1.887 0.993 o.oo 0.993 o.ooo 0.584 o.~35 

1.899 0.997 0 . 0 0  0.997 0 , o o 0  o.381 o.=55 
1,9o5 0.999 0 , 0 0  0.999 o . 0 0 o  0.579 0.273 

o - 3 1 3  1 . 9 1 I  0 . 9 9 9  o . o o  0 . 9 9 9  o .ooo  o . 5 7 8  o . 2 8 o  
o , 3 3 3  z . 9 1 3  z . o o o  o .oo  z . o o o  o .ooo  0 . 5 7 7  0 . 3 0 0  

8 2 2  

o . o o o  

0 . 0 0 8  
o,oo 9 
o.o l  3 
o . o z 6  
o . o 2 o  

o . o ~ 6  
o . o 3 ~  
0 . 0 4 3  
o,o53 
o - ~ 7 3  

0 - 0 9 3  
o. zI 3 
o.133 
0 . I 5 3  
0*Z73 

o,I93 
o.213 
o-z33 
o,153 
o.=73 

0.s93 
o - 3 z 3  

u q/% ~ u/% ,/% ¢/% z 
o , o o o  o . ~ o o  ~ 5 . 6 o  o .ooo  o .ooo  0 . 8 9 0  o .ooo  

0 , 9 7 9  o . 6 1 4  - 5 . 6 o  o ,61~  - o . o 6 o  0 . 8 3 9  o , o o  5 
o . 9 9 3  Oo621 - 5 . 6 0  0 . 6 1 8  - 0 , 0 6 !  o , 8 3 5  0 . 0 0 6  
1.o54 o . 6 5 =  - 5 - 3 o  0 . 6 4 9  - o . o 6 3  o . 8 1 8  o . o o 9  
1.096 0,673 - 5 . 2 0  o.671 -o.o61 0.806 o.o11 
I - I 3 o  0,690 -5.1o o,687 -o,o6I 0.796 O,Ol 4 

I,I76 o,71s --4.9 ° 0.709 --o,o61 o,783 o,o18 
1-213 o,7s9 -4.80 o.7=7 -o,o61 o.773 o.o02 
1.28o 0.760 -4,5o o.757 -0,060 o.733 o.o3z 
1.336 o,784 -4. I0 o.78= -o.o56 o.737 o,038 
1 , 4 3 6  0 , 8 ~ S  - - 3 . 5 0  0 . 8 2 I  - 0 . 0 5 0  0 . T X I  0 . 0 5 4  

Z , 4 9 9  0 . 8 5 S  -~.90 0 . 8 5 I  - 0 . 0 4 3  0 . 6 9 0  0 . 0 7 1  
h 5 6 9  0 . 8 7 8  - Z . 5 0  0 . 8 7 8  - -0 .038  0 . 6 7 0  0 . 0 8 7  
1 . 6 3 2  0 , 9 0 9  - - I , 9 0  0 , 9 0 I  - -0 .030  0 , 6 5 a  O.IO 5 
I ' 6 9 z  o-9s3 - 1 , 5 o  o , 9 ~ 3  -O.OZ4 0 . 6 3 6  o,I= 3 
1,749 o,g4s --I,ZO 0,940 --0,018 0.8~I O,I4Z 

1,8oo o,959 -o.8o 0.959 -o,ol 3 o,6o7 o~i59 
1,846 o=974 -0,40 0 . 9 7 4  - o , 0 0 7  0 . 5 9 5  0 * I 7 9  
1.883 0 . 9 8 5  - o , l o  o . 9 8 5  - o . o o z  o . 5 8 5  o , 1 9 8  
z . 9 o 8  0 . 9 9 3  - o . r o  o . 9 9 3  - o . o o z  0 . 5 7 9  o . z z 8  
z . 9 2 3  o , 9 9 7  o . o o  o . 9 9 7  o .ooo  0 . 5 7 5  o , 2 3 7  

1 . 9 2 9  o . 9 9 9  o . o o  0 . 9 9 9  o .ooo  o . 5 7 3  o , 2 5 7  
z . 9 3 g  I . o o o  o . o o  I . o o o  o , o o o  0 . 5 7 3  o . 2 7 7  

0 . 3 3 3  1 - 9 3 Z  b O O 0  0 , 0 0  1 . 0 0 0  0 , 0 0 0  0 . 5 7 3  0 . = 9 7  

0 , 3 3 3  a , 9 o 8  0 . 9 9 9  o .oo  0 . 9 9 9  o . o o o  0 . 5 7 9  0 . 2 9 5  
0 - 3 7 3  Z*9o9 I . o o o  o . o o  I , o o o  o . o o o  0 . 5 7 8  0 . 3 3 5  

B~ 

o . o o t  

o.oo~ 
o . o o !  
o . o i  
o .oz~ 
o.os< 

0 , 0 2 (  
o=o3~ 
0 , o 4 "  
0.05" 
o.o7~ 

~ .o9  ~, 

3, I 3 i  

),173 

)'193 
).al 3 
),033 
) . a 5 3  
),273 

1,093 
',3z3 
'-333 

~'u ~ ./% ,/% T/% z 
o , o o o  o . o o o  - 5 . i o  o . o o o  o . o o o  0 . 8 9 0  o . o o o  

o , 9 5 i  o . 6 o l  - 5 . i o  0 . 5 9 9  - o , o 5 3  o , 8 4 7  o , o o  5 
o , 9 6 6  0 . 6 0 9  - 5 , 1 o  0 , 6 0 6  - o , o 5 4  0 , 8 4 3  0 . 0 0 6  
Z*°23 0 " 6 3 9  - 4 . 9  ° 0 . 6 3 6  - 0 , 0 5 5  o*817 o*oo 9 
Z .066  0 . 6 6 I  - 4 . 8 o  0 - 6 5 8  " 0 . 0 5 5  0 . 8 1 5  o * o r I  
1 -096  o . 6 7 8  - 4 . 6 0  o . 6 7 3  - 0 . 0 5 4  0 . 8 0 6  o . o z  4 

1"138  0"696  " 4 - 4  ° 0 . 6 9 4  - 0 . 0 5 3  0 . 7 9 4  o . o 1 8  
I - I 7 5  o . 7 1 4  - 4 . 3 0  o - 7 I a  - o , o 5 4  0 . 7 8 4  O.OZz 
I*S37 o . 7 4 3  - 4 . I o  O.741 - 0 . 0 5 3  0 . 7 6 6  o.  O3I 
1"289  ° ' 7 6 7  - -3 ,90  0 . 7 6 5  ' - - o , 05a  0 , 7 5 I  o , o 3 8  
1.376 0.805 -3.4 ° 0.803 -0.048 o.7a $ 0.054 

1-45o 0.835 -2.90 0.834 -o.o42 0.704 0.070 
1 . 5 1 7  0,86~ -~.60 o.861 -0.039 0.685 0.086 
Z,579 0.886 -~,2o 0,885 -0.034 0.667 o.104 
1,638 0,907 -1.80 0-907 -o.os9 0.651 O*IaZ 
1.694 0.9S 7 -I.40 o.9s 7 -O.OZ 3 0.635 o.139 

1 . 7 4 5  0 . 9 4 5  - I , O O  0 . 9 4 5  - o . 0 1 6  O,6aZ o.  I57 
I " 7 9 a  0 - 9 6 0  - 0 . 7 0  0 . 9 6 0  - o , o 1 2  0 . 6 0 9  0 . 1 7 6  
1 . 8 3 3  0 - 9 7 4  - 0 . 5 0  0 , 9 7 3  - 0 . 0 0 8  0 . 5 9 8  o.  I95  
1.867 0.984 -o.20 o.984 -0.o03 0.589 O.ZZ 4 
1,89~ 0.99~ -O.IO o.99~ -0.002 0.583 0.234 

1,908 0.997 o.0o o.997 O.oo0 o.579 0.254 
1.916 0.999 0.00 o,999 0.ooo 0.577 0.274 
1.9~ 9 l. O00 O.OO 1,00o 0.ooo 0.576 0.294 

TABLE 3--continued. B20-B24 
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B 25 

o*ooo 

o . o o 8  
o.oo 9 
o . o z  3 
o.o ]6  
o . o a o  

OOO36 
0.o33 
0*O43 
o - o $ 3  
o - o 7 3  

o * o 9 3  
o . t t  3 
o * 1 3 3  
o*253  
O. t73 

o*I93 
o.2I 3 
o.233 
Oo~53 
o.a73 

o*~93 
o.313 
o.333 

u q/u p =/~ v/% ~/~ z 

o,ooo o.ooo -4.6o o.ooo o.ooo o.89o o.ooo 

o.937 o.593 -4.6o 0,59] -o.o48 o,851 o,005 
0*949 o * 5 9 9  -4*6o o . 5 9 7  -0*048 o*847 0*oo6 
].006 o.63o -4.6o o.628 -*,*SO o.83~ o,oo 9 
z*o46 o.65o -4.6o 0.648 -0.052 o.83] *.oil 
].077 0.666 -4.5 ° 0.664 -0.053 o.812 o.ol 4 

].121 o.688 -4.3 ° o.686 -0.053 o.799 0.0]8 
z*I59 0,7o6 -4.2o 0*7o4  --o,052 0*788 0.03~ 
X*a~I  0*735 -4.00 0.734 -0.o51 0,77o 0,030 
X . 2 7 !  o.759 "3 .80  o.757 -o ,o5o o.756 o*o38 
z * 3 5 8  o*797  - 3 . 3  o o . 7 9 5  - o . o 4 6  o*732 o . o 5 3  

* . 4 ~ 9  o . 8 2 6  - 3 , o o  o . 8 ~ 5  - o . o 4 3  o . 7 x o  o . o 6 9  
Z.493 O o 8 5 2  -~ ,70  o.851 -0 .040  o.692 o,o86 
z . 5 5 3  o . 8 7 6  - a , 3 o  o . 8 7 5  - o . o 3 5  o . 6 7 5  o . z *  3 
1,6IO 0.897 - - t . 9 0  0*896 --0*030 0.659 O.]SO 
Z,664 0o916 -I.50 0.916 --0oO34 o.644 o*]38 

1.714 o.934 - I . 3 o  o.933 -o .oso o,63o 0 . ] 5 6  
1-76I o.949 -*.go 0*949 -o*ox 5 o.6X7 o . ] 7 4  
1.804 0.963 --0.60 0.963 --o*oIO 0*606 o . 1 9 3  
1-84I  0*976 --0*30 0*976  - - 0 . 0 0 5  0*596 O * 3 X =  
z.8? 3 o.985 - o . ~ o  o . 9 8 5  - o . o o  3 o . 5 8 8  o . ~ 3 3  

1.895 0*992 -O, XO o,99= -o,oo3 o.583 o,~51 
]*9o9 o.996 o,oo o . 9 9 6  o,ooo 0,578 0,27 I 
]*9%6 o*999 o.oo 0*999 o,oo0 o,577 o.s91 

o,373 z*9z] Z.lOOO o,oo ~.ooo o,ooo o.57 ~ o.33z 

I~26 

o . o o o  

o.oo8 
o.oo9 
o*oi  3 
o .o ]6  
0 . 0 2 0  

o,o3= 
o , o 4 3  
o * o 5 3  
o*o73  
o.o93 

o . z ]  3 
o.133 
o.153 
o , ] 7 3  
o , 1 9 3  

0 . 3 I  3 
0 . Z 3 3  
o*=53 
o*=73 
o , ~ 9 3  

o . 3 z 3  
o . 3 3 3  
o * 3 7 3  

= q/u . ~ u/u e ~/u ~l~n Z 
o o o o o  o , o o o  - 4 . 3  o o . o o o  o . o o o  0 . 8 9 0  o . o o o  

o , 9 3 8  o , 5 9 4  - 4 . 3  o o . 5 9 3  - 0 . 0 4 5  0 . 8 5 0  o . o o  5 
0,949 0.60Z --4.30 0°599 "0.045 0*847 0.006 
],00~ 0.630 --4.S0 0*628 -0*046 0.832 0.OO 9 
~,04~ 0o651 -4*t0 0.649 --0.047 o*Sal O*OIZ 
1.075 0*666 --4.I0 0.664 -0*O48 0*8]S 0,014 

I , ] ~X  o.7o4 "3.9 o o*7os -o*o48 o.79o o.o2~ 
I o 3 0 9  oo732 - 3 * 7  ° o,73o -0*047 o.774 0.03o 
1,36o 0.754 -3.60 0*753 -o*o47 o.759 o.o38 
1,34 I  0.792 -3.2o 0*789 -0*o44 0*735 o.o53 
I*41~ 0,821 --2.8o o . 8 2 0  -o,o4o o.7i 5 o.o69 

],477 0,847 "~.4 o o.846 -o.o35 o.696 o,o86 
],$36 o.87o -=.1o Oo87O -0.033 0.679 o.to3 
I,$92 0,892 -].80 o.89I -0.028 0.663 O * I ~ o  
1.645 o,9Xl  - ] . 4  ° 0 .91 I  - O * O a ~  0.649 o . r37  
]*696 o.929 - ] . t o  o.9~8 -o.o18 o.635 o.]55 

x.744 o.94~ -**go o.945 -o.oI 5 o,622 o.173 
1,788 o.96o -o.6o o.96o -o.oIo o,61o 0 . Z 9 3  
1.8~7 o.972 "0 ,30  0*973 -0*005 o.6o0 O.SlX 
] ,859  o.983 -O*aO o.983 -o .003 o,591 0 . 3 3 i  
1.887 o .99 I  - o .  IO 0o991 - 0 . o 0 ~  o.584 o . a 5 0  

z * 9 o z  o . 9 9 6  o . o o  o , 9 9 6  o . o o o  o . 5 8 o  o , ~ 7 o  
X o 9 I t  o . 9 9 8  o . o o  o . 9 9 8  o . 0 o o  o . 5 7 8  Oo~9O 
1 , 9 1 6  I . o o o  o . o o  z . o o o  o . o o o  o.57 ? o . 3 3 o  
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o.ooo 

o,oo8 
0 . o 0 9  
o , o x  3 
o ,o i6  
0 . 0 3 0  

o . o 3 6  
o . o 3 ~  
0*043 
0 . 0 5 3  
o . o 7 3  

o*o93 
o * t t  3 
o . / 3 3  
o. I53 
o*173 

o.193 
0 , 2 ]  3 
o,~33 
o.253 
0.273 

o,293 
0 . 3 I  3 
o.333 
o.373 
0 . 4 I  3 

o , o o o  o , o o o  - 4 . 3  o o ° o 0 o  o . o o o  o . 8 9 o  o , o o o  

o.9~ 9 o,59o - 4 . 3  ° o°588 -o*o44 o.853 0,005 
o.94i o.597 -4.3 o 0.595 -o.o45 o~85o  o . o o 6  
o.994 o.634 -4.3 o o.6~3 -o*o47 0.835 o*oo9 
i,o36 0.646 -4.2o 0.645 -o,o47 o.823 *.oil 
I,O67 0.662 -4,1o o,66o -o,o47 o.8] 5 o.o] 4 

I.IIO o,684 -4,oo o.68= -o.o48 o.8o~ o,ox8 
t.148 o,7o2 -3,90 o.7o] --0°048 o,79I o.o22 
I.aO6 o.73o -3.7 ° o.728 -o,o47 o,775 o,o3o 
I,256 o.753 -3,5 o o * 7 5 2  -0.046 °-76° °*°38 
]o336 0.789 -3,*0 0.787 -0.043 0,737 0.053 

1.4oI o.816 --2.80 o.816 - - 0 * 0 4 0  o.718 o*o69 
].46 ] o.84I -2.50 0.840 -0.037 o.7oi o,o85 
x*~2o o,865 - - 3 . 2 o  o.864 --0.033 o.684 o. I03 
1.574 0.885 -z.90 o.885 -0.029 o.669 o.I] 9 
1.6~ 0.904 -~.6o 0.904 -o.o25 o.654 o*/37 

1.674 0 ,92 t  -Z .30  0.921 - 0 * 0 2 ]  0 .64 ]  0 . t 5 4  
1,720 0.937 --Z*O0 0.937 -0 .016  0,628 0 . / 7 3  
Z.763 o.95~ -o.8o o.95~ -O.Ot 3 o*617  o .  Z9Z 
l,BO~ 0.965 -0.50 0*965 -0.008 0.606 O*~tO 
1,836 0,976 --0,20 0.976 -0,003 0.597 0.229 

].866 0.985 --0.]0 0.985 --0*002 0*$89 0,~49 
1.887 O.992 0.00 O.992 0,000 o.584 0.268 
1.900 0.996 0.00 0.996 0.OOO 0.581 0,288 
].9]~ 0.999 0.00 0.999 0,000 0.578 0.328 
].914 ]*000 0,00 I,000 0,000 0.577 0.368 

B 28 

o . o o o  

0.008 
o . o o  9 
o ,o I  3 
o .o i6  
0 . 0 2 0  

o . o ~ 6  
0,033 
o . o 4 3  
0 . 0 5 3  
0.073 

0 * 0 9 3  
o*Xl 3 
o . 1 3 3  
o . z 5 3  
0 . ] 7  3 

0 . ] 93  
0,213 
0,233 
o . 2 5 3  
0 . ~ 7 3  

o*293 
o,313 
o,333 
o.373 
o.4/3 

o.453 

B 29 

OOOOO 

0,008 
o.oo 9 
o .o I  3 
o,o16 
0o020 

0.026 
0.032 
o.o43 
o*o53  
0*073 

o*o93 
o . / z  3 
o * I 3 3  
o . r 5 3  
0.I73 

0.I93 
0*223 
o * 2 3 3  
0.=53 
o=273 

o-293 
o .3 ]  3 
0-333 
0-373 
0.413 

~o 

o.ooo 

0.008 
0 . 0 0 9  
o.ox 3 
o ,o i 6  
0.020 

o*o26 
o*o32 
o.o43 
0 . 0 5 3  
o . o 7 3  

o . o 9 3  
o , ] z  3 
o* ]43 
o.]73 
0.203 

o.233 
o.z63 
o.293 
o,323 
o°353 

o.383 
o.4] 3 
0-443 

o . o o o  o , o o o  - 3 , 9  ° o , o o o  , o , o o o  o , 8 9 o  o . o o o  

o.94~ o , 5 9 5  -3.9 o 0.594 -0.040 0,849 0.0o 5 
0.952 o.601 -3.9 o 0.599 -o.o4I o.847 0.006 
I*0o3 o,6~ 7 -3.90 o,6~ 5 -0,043 0.833 0,0o 9 
],o43 0.648 -3,80 0.646 -o,o43 o.821 **oil 
I,o74 0.664 -3.7 ° o.663 -0.043 o*813 o.oi4 

I * x l  3 o.683 - 3 . 5  ° o.68z -o,o43 o .8o i  o.o18 
1,147 0.700 -3.4 o 0.698 "o.o4% 0.792 o.o2~ 
1.2o~ o,7~6 -3.3o o.725 -0.042 o,776 0,030 
~,35o o,748 -3.~o o.747 -o*o43 0,763 0.038 
I,328 o.783 -3°90 0.783 -0,040 0.739 0.053 

1.393 o,Szz -3,60 Oo8ZO -0,037 o.7~o o.o69 
I,4~4 o.836 - 2 , 4 0  0o885 --0.035 o.7o 3 0.085 
~,$I] 0.858 -3*so 0*858 -0.033 o,687 O,IOI 
],566 o.880 -2.oo 0°879 -o*03I o.671 o. I18 
1.6~7 0,898 -I.60 o.898 --o.oa 5 0.657 0,i36 

].666 o,916 -].4 ° o.916 -o*o22 0.643 o.i53 
1,7Z2 0.932 --I*]O 0o93Z --0.018 0,630 O. IT I  
1,756 0,947 -0.80 o.947 --o.oI 3 0.6i 9 o.19o 
1,796 o.96o -0.6o o.960 -o*o]o 0,6o8 0,209 
1.832 0.972 "o-4o 0*972 "o*0o7 o,598 0.228 

1.863 o.98I --o.2o o,981 -0.003 0.590 0 . 2 4 7  
1.887 0*989 0.00 0.989 0.000 0,$84 0.267 
].905 0.994 0.OO 0.994 O.OO0 0.580 0.286 
I*9I 5 0.997 0.00 0.997 0.000 0.577 0.326 
1.92X 0.999 0,00 0.999 o.000 0.$75 0.366 

].924 ] .ooo o.oo I ,ooo o.ooo o.$75 0,406 

M 4u ~ u/u v/u ~/~n z 
o.ooo o.ooo -3,6o 0.0o0 o.ooo o.89o o.ooo 

00932  0*586 -3,6o o,585 -0*037 o.855 o*oo 5 
0*946 0.599 -3.60 0,598 -0.038 0,848 0.006 
0.995 o.6a 5 .-3.6o 0.634 -0.039 o,835 0.009 
I,o33 0.645 -3,50 o,644 -0.039 0 . 8 3 4  O.OXl 
I*O62 0.660 --3,40 0,659 --0.039 0.8IE 0.0] 4 

I,IO 3 0o680 --3,3 o 0,679 "0.039 0,804 0.018 
I.I36 0-697 --3.3 ° 0.696 --0.040 0.795 0.022 
I.Z91 0.733 --3.20 0,723 -0,040 0.779 0.030 
1.237 0.745 --3,00 0.744 --0.039 0,766 0.038 
Io312 0.779 -3.80 0-778 --0,038 0.744 0.053 

1.374 0.806 --3.60 0,805 --0,037 0.7~6 0,069 
1"433 0-830 --3-4 ° 0.829 -0,035 0,709 0.085 
%.487 0.853 --3.20 0.8~I --0.033 0.693 O,IOZ 
1.538 0,872 --3.00 0.87z --0.030 0,679 O.I]8 
1,588 0.881 --I,80 0,890 --0*022 0,665 0,135 

%.636 0.908 --].5 o 0.908 --0.034 0.65I 0.I53 
1.680 0.924 --Z*30 0.924 --o.oI 9 0.639 o. I71 
1.723 0.939 --I.00 0.939 --0.026 o.627 0.189 
1.763 0.953 -0 .80  0.952 -O.OI 3 0 . 6 I  7 0,208 
1.800 0;964 -0.50 0.964 --0,008 0.607 0,237 

].833 0.975 --0.30 0.975 --0,005 0*598 0.246 
1.861 0,984 --0,20 0.984 --0,0O 3 0.59I 0,~65 
1.883 0.99I -0.20 0.99I -0.003 0.585 0,285 
t.906 0.998 "O.IO 0.998 --0.002 0.579 0.324 
1,913 i ,ooo o.oo I .ooo o.ooo o.577 o,364 

M ~ u  ~ u / ~  v / u  ~ /T  z 
o.ooo o.ooo -~.9 o o.ooo o,ooo 0.890 o,ooo 

0 . 9 ] 7  o . 5 8 5  - 2 , 9  o o . 5 8 4  - o . o 3 o  o , 8 5 6  o , o o  5 
o . 9 z 6  0 . 5 9 0  - 3 , 9 0  0 . 5 9 0  - 0 . 0 3 0  0 . 8 5 4  o , o o 6  
o , 9 7 3  o . 6 1 6  - 2 . 9 0  o . 6 I  5 - o , o 3 2  o . 8 4 1  0 , 0 o  9 
z . o z l  o . 6 3 5  - Z . 8 o  o , 6 3 5  - o , o  31 o , 8 3 o  o . o I z  
1,040 0.650 --3.70 0.650 - 0 . 0 3 I  0.822 O,OI 4 

1.079 0.671 - 2 , 6 0  0,670 -0 ,030  O,811 0.018 
l .  I I 3  0.687 - 2 , 6 0  0.686 -o.03Z 0,803 0 . 0 Z 2  
Z. t69  o ,7 I  5 -2 ,6o  o .7 I  4 -o.03~ o,785 o,o3o 
I * 3 I  4 o,736 -a .5o  0.735 -o.o32 0,772 0.038 
X.289 0.770 --2,30 0.770 -0.03I 0.75I 0.053 

1.352 0,798 -3.20 0.798 -0,03 ] 0.733 0.069 
1.409 0,822 -2. I0 0.822 -0,030 o . 7 1 6  o,o85 
1,488 o.855 -z,Ro 0.854 -0.027 o.693 o.]o 9 
1.563 o.884 - I , 6 o  o.884 -o*o25 o.672 o*135 
1,633 o.9IO - I . 2 O  0.909 - o . o I  9 0.652 o. I 6 I  

x,697 o,933 -z.oo 0.932 -o.o16 o.635 o,188 
1 , 7 5 7  0.953 "0-70 0.953 -0 .012 0.618 0.216 
I,SII 0,971 --0,40 0,97I --0.007 0.604 0.244 
1.853 0,984 --0.2O 0*984 --O.003 0,593 O.273 
1.881 0,993 - -0 . ]0  0.993 --0.002 0,586 0.303 

1.897 0,998 0*00 0.998 0.000 0*582 0.333 
1.903 1,000 O.O0 I * O 0 0  0.000 0,580 0.363 
1.904 1.000 0*00 I*O00 0.000 0,580 0,393 

TABLE 3--continued. B25-B30. 
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o . o o o  

o , o o 8  
o . o o  9 
o.oz 3 
o.o16 
o . o = o  

o.o=6 
o . o 3 a  
o . o 4 3  
o.o53 
o . o 7 3  

o . o 9 3  

~ . z l  3 
.143 

o.173 
o.so 3 

0 . S 3 3  
0.=63 
0.=93 
o . 3 s 3  
o-333 

o . 3 8 3  

o . o o o  o . o o o  - ~ . o o  o . o o o  o . o o o  o . 8 9 o  o . o o o  

o . 8 9 6  o . 5 7 5  - ~ . o o  o.575 - o . o ~ o  o . 8 6 =  o.oo 5 
o .9%3 o . 5 8 4  - z . o o  o . 3 8 4  - o . o z o  o . 8 5 7  o . o o 6  
o . 9 5 9  o . 6 o  9 - a .  zo o . 6 o  9 - o . o = ~  o . 8 4 3  o . o o 9  
o.996 o.6s9 - a . o o  o.6z 9 -o.o=s 0.834 o.0%% 
I .OS  3 o.644 - ~ o o  o.643 -o.o=z o.8= 7 o.o%~ 

1 . 0 6 3  0*664  - S . O 0  o*664  - 0 o 0 =  3 0 . 8 1 6  0 . 0 1 8  
%.096 0 . 6 8 0  - a .  OO o . 6 8 o  - O . O a  4 0 . 8 o 6  O.O~Z 
%*149 0 . 7 0 7  - - = , 0 0  O.7O6 - 0 . 0 ~  5 0-79% O.O3O 
%-193 o . 7 = 8  - = . o o  o.7Z7 - o . o ~  5 o . 7 7 8  o . o 3 8  
Z . = 6 7  o . 7 6 ~  - z . 9 o  o . 7 6 S  - o . o ~  5 o , 7 5 7  o . o 5 3  

Z.3~9 o.79 ° -x.8o o.79 ° - o . o ~  5 o.739 o . o 6 8  
Z.385 0.814 --Z.70 0.8% 4 --0.0~ 4 0.7= 3 0.084 
%.46S 0.846 -%*5 ° 0.846 --O.O=S 0.70~ 0.~09 
1.533 0.874 -I.40 0.874 -O.O~I 0*680 0.%34 
Z.6o% 0.900 - Z . Z O  0.900 -OoOZ 7 0.66! o*%60 

Z.665 0.9= 3 "0*80 0.9= 3 -O.OI 3 0.643 o.187 
%'7=3 0*944 -0.60 0.944 - 0 . 0 ~ 0  0.607 0.=Z 4 
1.776 0.96S -0.30 0.96~ -0.005 0o613 O*=4S 
Z.8=4 0=977 --0=~0 0.977 --O=O0~ O.6OO o*~7z  
%.859 0 . 9 8 9  o . o o  o . 9 8 9  o . o o o  o . 5 9 1  o . 3 o i  

z . 8 8 1  0 . 9 9 6  o . o o  o . 9 9 6  o . o o o  o . 5 8 5  o . 3 3 o  
o .4%3 z . 8 9 ~  o . 9 9 9  o . o o  o . 9 9 9  o . o o o  o . 3 8 3  o . 3 6 o  
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I.o49 0.684 4.4 ° o.68~ o.oSa O.88O o.o5~ 
I.I~O o,7~I 3,50 O,78O 0,044 0.800 0,075 

*.183 0.753 ~.6o o.75~ o,034 o.78r o,o99 
i.~45 o.783 1.9 o o.783 o.o~6 o.763 o,i~s 
1.3o 3 o.8~i 1.3 o o.81o o,o18 o,747 0.*47 
t.36o o.837 o,9 o o,837 O,Ol 3 o,73o o,I7a 
1.416 0.861 0,60 0,861 0,009 0,714 0,197 

1.469 o.884 o,40 o,884 o,oo6 o.699 o,~ 3 
Io5~I 0,906 O,SO 0,906 o,oo 3 0,684 o,~50 
1,570 0,985 o, lo O,98 ~ o,oo~ o,67o 0,~77 
1.616 o.943 o.oo o.943 o.oo0 0*657 0,3o 5 
1.659  0,960 0.~0 0,960 0,00~ 0,645 0.333 

1.698 0,974 O.IO 0.974 0,00~ O.634 0,368 
1,7~8 0,985 0.00 0.985 0.OOO 0.6~6 0.398 
1.750 0.99~ 0.00 0.998 O.O0O 0.6~0 0.42Z 
1.76~ 0o997 0 . o o  0.907 0.000 0.617 0,451 
1.768 o,999 0.00 0.999 0.000 0.615 0,481 

1.771 I,ooo o.oo I , O O O  o,ooo o.815 o . 5 I ]  
z .77~, I.ooo o,oo I.ooo o.ooo o.614 o,57~ 

F~ 38 ~ 

o.ooo o,( 

0,oo8 o.~ 
o.oo9 o.~ 
o,oz 3 o,~ 
o ,o lh  o,~ 
o.o~o o,~ 

o.o~6 o.~ 
o.o3~ o.! 
o.o43 o.( 
0.073 t . (  
o. Io 3 I , ,  

o,133 I ,  
o,163 I , :  
o,193 I , :  

o.~33 I .  

o.~,83 I. 
o.313 I .  
o.~43 z. 

o.4o~ z. 

o,43 ~ z, 
o.46~ i. 
o.4o i 1, 
o.52" I .  
o,58" I*  

ooo o.ooo 8.1o o,ooo o.ooo o.89o o.ooo 

o.7~ 9 o.305 8.Io o.5~o o.o74 o,~94 o.oo6 
o,77~ 0.527 ~,io o,5~ 0.074 o.~94 0.006 
o.787 0.536 8,1o o.33I 0.076 o.8~o 0.0o 9 
o. Sz 9 o,556 8.oo o.55 o o.o77 o.88~ o.oll 
o,841 o.56o 8.oo o.563 0.079 0,876 o.o~4 

0.874 0.588 7.8o o.58~ o,o8o 0.868 o,oI8 
0.900 o.6o 3 7,6o o,598 o,o8o o.86I o,o~s 
0.94 ° o,636 7,30 o,6~I o.o8o o.85o 0.030 
t.o2~ o.673 6,1o o,67% o*o7~ o.8~6 0.o5z 
i.o93 o.7io 5.oo o.7o 7 o.o6~ o.8o7 o.o75 

1,134 0.741 3,9 ° 0"739 °"°50 0"79 ° 0"098 
I,ZlI 0.769 3.I0 0,768 0.04~ 0-773 O.I~a 
I,~66 0,796 a.30 0,795 0.03~ 0,757 0-146 
%,3so o,g~I 1.7 o o.8~i  o.o~4 o.74I o,171 
1.375 o.~46 i .~o o,~46 o,o18 o.7~6 o.196 

1.4~ 7 o.869 o,9o o,%69 o,oI 4 O.TII o,~2 
1.478 o.891 o,oo o.~9! o,o14 0.696 0.248 
1.328 o,911 o.,.o o.911 0.006 o,682 o.~75 
1.575 o,93o o.~o o,93o o.oo 3 o,668 o,3os 
1.6~o 0.948 o.lo o.9d8 o.oo~ o.656 0.330 

1,66~ o.964 o.lo 0.964 0.002 0,644 0.359 
1,698 0.077 0.~0 0.977 O .0OS 0.634 0.3Sd 
1,7~6 o,9~7 o,oo 0,987 o.ooo 0.627 o.417 
1,745 o,994 o.oo 0.994 o.ooo o,6ae o,447 
1.761 0,999 o.oo 0.999 o.ooo 0.617 o.5o7 

0.64 - 1.762 I.OOO o,oo I,ooo o,ooo o.617 o,~67 

~ ~9 ~ ~/u p u/% vl% ~IT o z 
}.ooo o,ooo o,ooo 9.1o o.ooo o.ooo 0.89o o,ooo 

).oo8 o.737 o.51~ 9,1o 0,506 o,oSI o,9o~ 0.006 
).009 0.74 ~ o.514 9,1o 0,508 o.o81 o,9oi 0,006 
).ol 3 0.763 o.5a7 9. to c. SSI o,o83 o.896 o,oo 9 
),o16 o.788 0.544 9.1o o.s37 o.o88 0,889 o.olI 
),o20 o,%o9 0.557 9.00 o.55o o.o87 0.884 o.oz4 

~.o~6 o.843 o,5q7 8.~o 0.570 0,088 0.876 o,oi% 
).o32 0.867 o.59 I 8,~o o.584 o,o~8 o, 86(~ o.o~ 3 

).o53 
~.o8~ 

o,I4j 
0,I7! 
o.~o~ 
o.:~3~ 
o.~6 

o.a9~ 
0.32  
o,35Z 
o.3~i 
o.a l  

o .44 
o .47 
o.5o 
o.36 
o.6~ 

o,68 

0.q38 0.633 7.7 ° o.6~7 0,o85 0,850 0.038 
I.Oll 0,674 6.60 0,669 o-077 o,q30 0.060 
1.07 o 0.706 5.5 ° 0.703 0.068 0,@I4 0,083 

i,i27 0,736 4,40 0.734 0,036 0.798 0.I06 
1,180 0,783 3,6o 0°76 ~ 0.048 0.782 0.1~o 
1,333 o.789 2.80 0.788 0.039 o.767 0"I54 
t.284 0.814 S.IO o.P:Z4 0.030 0-75~ 0,179 
t.334 o.838 1.5o 0.83~ 0.o32 0.737 0,So4 

X.383 0.860 I.IO 0.86o 0.0~7 o,7~3 0-~30 
1-434 0"883 0.7 ° o.~83 O.OIl 0.7~0 0.256 
1,48~ 0,904 0,60 0,903 0.009 0.6q5 o-~83 
1,5~ 8 0.923 0.4o 0,92~ 0.006 0,682 o,3ZO 
1,871 o,94 o 0.I0 0.940 o.o02 0.660 0.33 R 

t.613 0.957 O.IO 0,957 O.0O2 0.~58 0.366 
1.649 0.97Z 0,o0 0.97Z o.000 0.643 0.395 
1.679 o.98Z -o,20 o.988 -0.003 0,639 0-424 
1.716 0.99 S -O.IO 0.995 -0.00= 0 . 6 ~  o.484 
1.7a7 0.999 o.~o o, q09 o.9oo o.~6 o,543 

1,7~8 I,ooo o,oo I.ooo o,ooo o,6~6 0,6o3 

B 4 ° M 

),ooo o.o( 

).oo8 0,7: 
).oo 9 o,7~ 
) ,o I  3 o.7 
).oz8 0.7' 
).oao o, 7 

),o26 o,8: 
~,o3a o,8 
~.o5~ o.9 
~.o8~ o . 9  

c~. 17¢ I . I  
o,2o¢ I . ~  
o.~3i 1.2 

o.z9~ x.3 
o ,32~  I .  3 
o,35! 1.4 
o .38~  ~.4 
o . 4 I [  1 . 5  

0.44~ 1,5 
0.47 [ 1,6 
0,50 ~ 1.6 
0.56 1.6 

0.68 1,7 

g/u 0 u/u e ~ v/u T/T n Z 

ooo o.ooo 8,7o o.ooo o.ooo 0.890 o,ooo 

0,732 o ,5 i  o 8.7o o.5o 4 o,o77 0.003 o,oo6 
0.734 o.5i ~ 8,7o 0.506 0.077 o.~03 o.oo6 
o.748 0.520 8.9o o,514 o.o8I 0,809 0.009 
0.775 o,337 9.oo o.531 o,o84 o,6o 3 o.9II 
o,796 o.550 8.0o 0.544 o.o85 0.887 o,o14 

o,8s8 o.569 8,7o 0.363 0,086 o,88o o.oIB 
0,850 o,583 8,50 0,576 o.o86 o,874 0,0= 3 
o.919 o,62~ 8.00 o.6I 7 0.087 0.856 0.038 
0.99 ° o,664 6.00 o.~q o.o8o 0.836 o.o~o 
i.o40 o.6o 5 6.00 o.691 0.073 o. ~,2 I o,o~ 3 

i.o99 O.TS 3 5,1:) 0.720 0.064 0.806 o.lo6 
1.15o 0.75 ° 4,~o 0,74% o,o55 o.7qI o,13o 
I.~oo o,776 3.3o o,774 o,o45 o,776 o.154 
1.249 0.800 2.5o o,799 0,035 0,762 o.17q 
I.~O6 o.8a2 I,oo o,82~ o.o27 0.740 o.2oq 

1.343 0,84~ 1.30 0 ,844  O . O I O  0.7~5 O,~Sn 
1.391 0,866 0.90 0.866 O,O] 4 0.72I 0,2~4 
1,439 0,888 0.60 0.887 0,009 0.707 O.~I 
1.485 0.907 0.40 0.007 0.006 0,694 0,308 
1.529 O.926 O.20 O.928 0.003 0.68~ 0.333 

1,571 0.043 0,00 0,043 0.000 O.670 0.383 
1,6]! 0,959 --O. IO 0.9~I} --0,002 0.658 0,30I 
1.647 O. C)72 --O. IO 0,072 --0.002 0.648 0,430 
1.6q6 O. Q9I --O.IO 0,991 --0.902 0.635 0.479 
1.716 0.~8 --O,IO 0,)9S --0,002 0,~9 0.~89 

1.72o I.ooo o,oo I,ooo o.ooo n,~2'$ 0.5,)0 

T A B L E  3--continued. B 3 5 - B 4 0 .  
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~B 

o . o o o  

o . o o 8  
o.oo 9 
O*OZ 3 
o.oz6 
o.o~o 

0.026 
o ~ o 3 ~  
0 . 0 5 3  
0 . 0 8 3  
o.Z% 3 

o.z43 
*.IT 3 
o.~o 3 
o.033 
o.~63 

o.~93 
0.323 
0*353 
0.383 
o , 4 z  3 

o.443 
0.473 
o.5o3 
0.563 
0 * 6 2 3  

o.683 
0.743 

"o.000 o , o o o  6.so o.ooo o.ooo 0.890 0.000 

o.735 o.514 6.~o o.~z~ o.o~6 0.903 0.o06 
o.738 o.~%6 6.so 0.5% 3 0.o56 0.90 ~ 0.006 
o.7~6 0.9~ 7 6.~0 o.5~ 4 o.057 0.897 o.00, 
0.780 0.~44 6.40 0.940 0.06% 0.89Z O.OZ 
0.809 0.~8 6.50 0.5~4 0.063 o.88~ 0.0% 4 

0.833 0.57 ~ 6.60 o.57z 0.066 0.878 0.0%8 
0.854 o.~88 6.70 0-584 o.069 0*873 0.02~ 
o.9r8 o.605 6.5o o.60% o . o 7 z  0.856 0.038 
o.983 o.663 6.oo 0.659 o.o69 0.838 0.060 
%.037 0°693 5.3 ~ 0.690 0.064 o.803 o.o83 

z.o84 o.7z9 4.~o 0.7%7 o.o~6 o.8%o 0#%06 
z.x3! o.744 3.7 ° o.74~ 0.048 0.796 o.%3o 
1.~78 o.768 3.oo o.767 0.040 o.783 o.194 
x.s~ 3 o.79o ~.4 o 0.790 o.o33 o.77o o.z78 
~.~68 o.81~ %.90 o.8%= o.o27 o.7~ 7 o.~o3 

%.3t4 o.83~ %.40 0.834 o.02o o.743 o.~29 
z.36I 0.856 z.oo o.856 o.oi 5 0.730 o.254 
~.4o5 0.876 0.60 0.876 o.oo 9 o.7%7 o.28o 
Z.448 o.89~ 0.3o 0.895 O,OO 5 0.704 0.307 
Z*49Z 0.9~ 4 O. So 0.9~ 4 0.003 0.690 o.334 

I.~3~ 0.931 O.rO 0.93Z 0.00~ 0*68% 0.360 
~.57 z 0.947 0.00 0.947 0.000 0.670 0.390 
Z.607 o.96Z -o.~0 o.96Z -0.0o 3 0.6~9 0.4Z 8 
1.662 0.983 -o.%0 0.983 -O.OOS 0.644 0.477 
1.69Z 0.994 -O.ZO 0*994 -0.0o2 0.636 0.536 

~.7o6 0.999 -0.,0 0.999 -O.OOS 0.630 o.~9 ~ 
Z.708 %.ooo 

o.ooo o.ooo 4.60 c.ooo o.ooo o.~9o o.ooo 

o.8I 3 o.~54 4.6o o.5~2 0.044 o. ~:183 0.006 
o.817 0.557 4.6o 0.555 0.045 o.@82 0.006 
o.843 0.572 4.60 0.570 0.046 0.876 o.oo 9 
o.873 o.~89 4.60 0.588 0.047 0.868 o.ozl 
0.898 0.604 4.7 ° o.6o~ 0.049 o.86z o.o14 

o.907 0.62% 4.8o o.619 o.osz o.053 o.oz8 
0.953 o.63~ 4.9 o o.633 0.054 0.846 o.oe 3 
r*o%7 o.67~ 4.9 ° o.669 o.o57 o.828 o.o38 
%.o8o 0.7o ~ 4.70 o.7o 3 o.o~8 o.8z% o.o61 
%.13! o.73~ 4.3 o 0.730 o.o~5 0.796 o.o~ 4 

1.19 % 0.763 3.6o o.76r o.o48 0.779 o.zz6 
z.048 o.79o 2.9 o o.789 o.o4o o.763 o.z48 
1.3o 3 o.8z 7 .~.~O 0.8%6 0.03I 0.746 0.18~ 
~.360 0.843 Z.7 ° 0.84~ 0.005 0.730 o.;% 4 
1.4%6 0.868 %.~0 0.867 0.018 0.7I 4 o.249 

X.47~ 0.890 0.90 0.89~ O*OZ 4 0.698 0.~84 
%*5=5 0.9Z4 0.50 0.9~ 4 0.008 0.68S 0.3=0 
%'577 0"93~ 0.40 0.935 0.007 0.668 0.356 
%.607 0*954 0.20 0.954 0.003 0.654 0.394 
%.669 0.970 0.]0 0.970 O.OO2 0.640 0.432 

1 . 7 0 4  0.983 0.oo 0.983 0.ooo 0.63~ 0.47~ 
%.728 o.992 0.0o o.992 0*000 0.626 0.5%o 
%*740 0.997 o . o o  0.997 0.000 o.6~ o.~5o 
%-749 0.999 0.o0 0.999 0.000 0.62o o.6zo 
Z.75~ I.OOO 0.00 I.ooo 0.000 o.6~o 0.67o 

o . o o  z . o o o  o . o o o  o .63~:  o . 6  ~ ;  

o.ooo o.~oo o.ooo 6.4o Oo0OO o.00o o. 890 o.ooo B ~/~ 

0.008 o.730 o.sz 3 6*40 o.5Io 0.057 0.904 0.006 ~ M a 2 
0-009 0.733 o.515 6.4o *.Sis 0.057 0.903 0.006 o.ooo 0.000 o.¢ 
*.or 3 0.796 o.5= 9 6.40 o.506 o.o59 o&897 o.oo 9 
o.oz6 o.78a o.545 6.50 o.~41 o.o60 o.89z o.o11 0.008 0.866 o.~ 
*.*so o.8oz 0.558 6.5o o.554 '0.063 0.886 o.o% 4 0.009 0.870 o.c 

o.oi 3 0.896 o . =  
0.026 0.830 o.~7 ~ 6.~o 0.57! 0.06~ 0.879 O.Or8 o.016 0.930 o.~ 
0.03~ 0.853 0.589 6.~o 0.589 0.067 0.873 O.OS 3 *.*so o.957 o.( 
0.053 o.9z 9 0.628 6.4o 0.604 o , 0 7 0  o.855 0.038 
0-083 o-987 0.667 5.9 o 0.664 0.o69 0.837 0.06% 0.o06 o.99z o.~ 
OoZZ3 z.o4~ o.698 5.S0 o.699 0.o63 0.8~S o.o84 0.o32 I.o~ 9 o.~ 

0.053 %.096 o.~ 
0. Z43 z.ogz 0.7~4 4.50 o.7~2 0.057 0.808 O.ZO 7 0.083 z.~65 o.~ 
0"%73 z'%37 0"749 3"70 0"747 0"048 0"795 °'Z3Z °'I%3 %'~*5 o.~ 
*.so 3 z. ISs 0.770 3.00 o.77x 0.040 O.780 0.Z95 
0.083 %.237 0.795 S-30 0.795 O-O30 0.768 O.Z79 o.z93 Z.~75 o. 7 
O-063 %-274 O.8Z8 %.80 0.8x8 0.os6 0.755 *.SO 4 o.~93 ~.33 o o.~ 

o.~33 1.386 O.E 
°'093 Z'318 °'839 1"3° °'839 °-°I9 0.74a 0.230 o.~73 1.44~ O.E 
0.323 1.362 0.860 0.90 0.86o O.OZ 4 O.709 0.056 o.3z 3 Z.497 o.~ 
0.353 %.406 0.880 0.60 0.88o o.009 0.717 0.08~ 
0°383 Z-450 0.899 0.3o o.899 0.oo~ 0.704 o.3o 9 0.353 Z.55 o 0. 9 
0.4~ 3 Z.493 O.9Z8 0.%o o.9%8 O.OOS o.69~ 0.336 0.393 z.6o 3 0.9 

o.433 % . 8 ~  o. 9 
0.443 Z.~33 0.935 0.00 0.985 0.o0o 0.680 0.364 r). 473 t.698 0. 9 
o.473 Z.~73 0.95% -0.%0 0.93% -0.oo2 0.669 0.390 o. SZ 3 Z.738 O. 9 
0.503 Z.608 0.96 ~ --0.~0 0.965 -o.oos 0.659 0.4~0 
0.563 %,662 0.986 -O.IO 0.986 -o.o02 o.644 0.479 0.~53 1.767 o.9 
o.603 Z.689 o.996 -oozo 0°996 -O.OOS 0.637 0.538 ~'593 1.784 0.9 

3.633 z.79~ o.9 
0.68~ %.698 %.000 o.00 Z.O00 0.000 0.634 0.598 s.693 Z.795 I.O 
0.743 ..~ *.699 ~*o00 0.00 %°000 0.00o 0.6~ 0.658 

o , o o o  o . o o o  o . o o o  ~;.4 o o . o o o  o . o o o  0 . 8 9 0  o , o o o  

0.008 0.70~ 0.499 ~.40 o*497 o*047 0o910 0.006 
0"0°9 0-709 0.503 ~.40 o.50% 0*047 0.909 0*006 
°*OZ3 0-736 0.52Z 5.7 ° 0.5Z8 O.O~S 0.90~ 0.o09 
O.OZ6 0.76Z 0.537 5 .80 0.534 0.054 0.896 o.ozI 
0.0 ;~o  0.784 0 * ~ %  ~.8o 0.548 0.056 0.89! O.OZ 4 

O.OZ6 0.8% 4 0.570 5.9 o 0.567 0.0~ 9 0.883 0.0, 9 
o.03~ 0.838 0.~8~ 5.90 O.$8~ 0.060 O.877 0.o~ 3 
0.0~3 0.905 0.63~ ~.90 0.6~ 0.064 0.859 0.038 
0.083 0.972 0.664 ~.~0 o.661 o.064 0.84! 0.06! 
°'%Z3 Z.O~5 0.694 5.00 0.690 0.06I 0.826 0.084 

0.143 %'073 0.72Z 4.40 O*7Z 9 o*055 0.8Z 3 O. Z07 
0.Z73 z.1%7 0.74 ~ 3.70 0.743 0*048 0.800 O.Z3% 
0. S03 Z.I61 0.768 3.%0 0.766 0.04 ~ 0.788 0.%55 
o.~33 %.SO6 0.79% s.60 0.790 o.036 0.775 0.88O 
o.~63 Z.S49 0.8Z~ S.OO 0.8ZS o.o~8 o.76e O.SO~ 

°'~93 I'~9I 0.833 %.50 0*833 O.OS~ 0.790 0.230 
°'323 %.334 0.854 t.20 0.853 0.0*8 0.737 o.256 
0°353 %'376 0.873 0.90 0.873 o*oz 4 0.705 O.=80 
0-383 Z.4~8 0.890 0.6o o.89z 0.009 0.7% 3 0.309 
0"4~3 %'459 O.9ro 0.40 o.9%o o.006 0.7o~ 0.336 

o.643 Z.498 0.927 o.~0 0.907 0.oo 3 0.69o 0.364 
o.473 Z.~37 0.943 *.SO o.943 o.o03 0.679 o.392 
0-~03 I.~7a o.9~8 o.%0 0.958 o.oos 0.669 o.420 
0.533 Z.6o4 O.97Z o , 0 0  O.97Z 0.o0o 0.660 0.449 
0-563 *-63~ 0.982 0.00 0.98~ 0.000 0.653 0.478 

0.603 Z.663 0.994 O.O0 0.994 0.00O 0.644 0.537 
0-683 Z.675 0.999 0.00 0.999 0.000 0.64% 0.997 
0.743 %.678 l. O00 0.00 I.oo0 0.00o 0.640 0.657 

TABLE 3--continued. B41-B44. 
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a/u e ~ u/u e v/u e T/T ° z 

o . o o o  z . 9 o  0 . 0 0 0  o , o o o  o .  Sgo o . o o o  

0.577 ~.9 o 0.577 o.oz 9 0.870 0.0o6 
0.579 1.9o 0.579 o.ol 9 o.869 0.006 
0*594 2.Zo o.593 0.022 o.86~ o.oo 9 
o.6I 3 2.3o o.613 o.o25 0.853 o.oI~ 
o.608 2.40 0.638 0.026 o.845 o.oi 4 

0.647 S.6o 0.646 0.059 0.836 o.oI!I 
o.663 s.8o 0.662 o.032 0.828 0=os 3 
o.7o 3 3. Zo o.7oa 0.038 o.8o6 o.o38 
o.738 3.2o 0.737 o.o4! o.787 o.o6! 
o.763 3. Io 0.76% o.o4% o.772 o.o35 

o.79% 2*70 0.790 o.o37 o*755 *.If7 
o. HZ6 3. ro o.8z6 o.o3o o.739 o.z49 
o.84! z.6o o.84i o.oa 3 o.722 o. z82 
o.865 %.2o o.865 o.o%8 0.706 o.2z6 

889 0.90 0.889 o.oI 4 o.89o o.25i 

0.9%0 o.6o o.gxo o.ozo o.675 0.287 
0.83% o.4o o=931 o.oo6 0.663 o.32 Z 
o.949 o.2o o.949 o.oo 3 0.647 o.361 

66 o.zo 0.966 o.oo2 0.634 0.399 
0.980 o.oo 0.98o o.ooo o.6~ 4 0.437 

0.990 o.oo 0.990 0.000 o.616 0.476 
0.996 -o. lo 0.996 -o.oo2 o.611 o.5%~ 
o.999 o.oo o.999 o.ooo o.6o 9 0.556 
i.ooo o=o0 i.ooo o.ooo 0.608 o.616 



C 9 

o . o o o  

o.oo8 
o.oo 9 
o.ol 3 
o.o16 
O.020 

o.o~6 
o.o3~ 
o.o38 
o .o43  
o.o48 

o . o 5 3  
o.o63 
0.o73 
o . o 8 3  
o - o 9 3  

o. Io 3 
o. I t  3 
0 - I 3 3  
o .  I 5 3  
o.173 

o.193 
o.~I  3 

= ,z/% p u/% v/% ~/~o z 
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1.2~4 o.73:~ -4.3 o o. 73~ -0.055 0.76.9 o.o~ 3 
%.~9~ 0.769 -3.9 ° 0.767 -o.o5~ o.75o o.o3~ 
1.352 0.793 -3.60 0.794 -0.030 o.?~ o.o39 
1.4o 5 o.817 -3.20 o.~I~ -0.046 o.717 0.047 

I.~51 o.~36 -2.80 o.~35 -o.o41 o.7o 4 o.o5~ 
1.494 0.854 -e.5o 0.853 -0.o37 o.691 o.<163 
1.535 0.870 -2.30 o.~6 O -0.035 o.6~o o.o7~ 
1.6~ o.~98 -1.8o o.89~ -o.o~P o.653 o.o39 
x.68~ o.9~ 4 -1.3o o.ga 3 -o.o21 ~.r. 39 o.[o 7 

1.746 o.946 -o.~o 0.94£ -o.ol 3 o.62~ o.i25 
7.8o 4 o.9/5 -o.to o.o65 -o.oo 7 o. Ao; o.344 
1.8~3 0.980 -o.~o 0.980 -o.oo 3 o.~93 o.i63 
~.889 o.991 -o.~o o.99i -0.003 o.sf; 4 o.183 
~.9o8 o.997 o.oo o.997 0.0o0 o.~79 o.=o~ 

1.936 I.ooo o.oo %.ooo o.ooo 0.577 o.22~ 
1.917 I.ooo o.oo I.OOO o.oco 0.576 o.24~ 

C I 9 

o .ooo  

o.oo~ 
o.oo 9 
o.o~ 3 
o.oz8 
o.o.~o 

o.oR6 
0.032 
o.o4~ 
o.053 
o.o63 

o.o7~ 
o.o83 
o . o 9  8 
o.*I 3 
o.,33 

o.~53 
o.17~ 
o,193 
o.~73 
o.233 

o.~3 

a.093 

o.ooo o.coo -5.00 o.ooo 0.000 0.-9o o.ooo 

O , 96 O O . ~ O 6 m 5 . O O O " ~ O 4 -0.053 0.844 0.005 
~.088 o.6~r --5.oo o.618 --0.054 o. q37 0.006 
%.o44 o-65o --4.70 0.647 -0.053 O. ;~2! o.oo 9 
I.O83 0.670 --4.5o o. (~6 F% --0.053 o.aie o.o!i 
l.iI 5 o.~86 -4.4 ° 0.684 --o.o53 o.2oi o.o54 

1.16! o.7o~ -4.20 O.7o6 --o.o5~ 0.788 o.o38 
l.;Ol o.727 -4.1o 0.725 -O.O52 o.776 o.c2~ 
X.27 o 0.759 -3.8o o.757 -0.050 0.756 o.o~i 
7.3e9 0.785 --3.40 0.784 -o.o47 o-73~ o.¢zq 
~.3~1 o.}Io 7 --3.1o O.AO6 --0.044 0.724 O.04~< 

1.426 O.~06 --2.80 0.825 --0.040 O.711 0.034 
1.469 O.843 --~.~o 0.843 --0.037 O. 6.0o O.O63 
1.509 O.8~Q --:~. 30 O. !!59 --O.O3g 0.657 O.O71 
1.586 0.889 - - I . S O  O.P~8 --o.c3~ O.663 O.OS8 
1.656 O.914 --I.40 O.9I 4 --O.O20 0.646 O.106 

1.72I O.937 --Z.OO 0.937 --o.o16 O.62~ O.124 
r.780 0.937 --o.~o 0.957 ~o.0Io O.6r2 O.742 
1.832 0.974 --0.30 0.974 --0.005 O.~9B O.~61 
%.87S O. 9 ~6 --O.eO 0.9;]6 --0.003 O. <!;~ O. I~] 
1.898 • O.094 -O.;O O.994 -0.002 o.5~I o.soo 

1.91e O.998 O.OO o.990 O.OOO o.578 o.22o 
1.916 I.OOO O.OO I.ooo o.ooo 0.577 O.240 
1.978 I.OOO O.OO l.ooo O.OOO 0.576 0.260 

rABLE 3--continued. C14-C19. 

33 



C ~o 

o.ooo 

o . o o 8  
o.oo9 
o.o~ 3 
o.oI6 
O . 0 2 0  

o . o 3 ~  
o.o43 
o.o53 
o.o63 

o.o73 
o .o93  
o. I I  3 
Oo133 
o. I53 

o.r73 
o.193 
o.~z 3 
o.=33 
o.~53 

o.~73 
0 . ~ 9 ~  

C ~z 

o.ooo 

o.oo8 
o.oo 9 
o . o l  3 
o.oz6 
o . o ~ o  

0.0~6 
o.o3~ 
o.o43 
o.o53 
o.o63 

o.o73 
o . o 9 3  
o. I I  3 
o .  I 3 3  
o.~33 

o.173 
o.193 
o.~t 3 
o.~33 
o . ~ 5 3  

o.~73 
o . ~ 9 3  
o . 3 z 3  
o . 3 3 3  

C ~ 

o.ooo 

o . o o 8  
o . o o  9 
o.oz 3 
O.OIh 
O.020 

0.0~6 
0.03~ 
O.043 
0*053 
O,073 

o.o93 
o. I I  3 
o. I33 
o . 1 3 3  
o. I73 

o.193 
0.2I 3 
0.~33 
o . ~ 5 3  
o,~73 

0.20~ 
o.313 
o.333 

~I ~/u e ~ u/% v/u ~/~. z 

o.ooo o.ooo -4.4 ° o.ooo o.ooo 0.890 o.0oo 

0.951 0*60~ - 4 . 4  ° 0.~99 -0 .046 0.847 0 . 0 0 ~  
0.987 o.8~0 -4.4 ° o.618 -0.048 o,837 0.006 
1.037 0.646 -4.3 o O.644 ~0.048 0.8~ 3 0,009 
i,o76 o.686 -4.2o o.664 --0.O49 o.812 O.Oll 
I.Io6 o.681 -4.1o o.879 -o,o49 o.8o 3 o.o14 

1.149 o.7o~ -4.oo O.TOO -o,o49 o.7QI o.o18 
I.I87 0.720 -3.90 o.718 -0.049 0.780 o,o22 
1.25I o.75o -3.7 ° 0,748 -o.o48 0.762 o,o3~ 
~.3o7 0,775 -3.50 0*774 -o,047 0.745 o.o38 
1.357 0,797 -3.20 0.796 -0.044 o.731 0.046 

1.4o i  o.816 --~.9 o o . 8 I  4 --0.041 0.718 O.054 
% , 4 8 I  o,848 -2,40 o.847 -o.o36 o.695 o.o7o 
1,55~ 0,877 -1.9o 0.877 -0.029 0.674 o,o87 
1.624 o.�o 3 -I.6O o.9os -o.o25 o.635 o. lo 5 
1.687 o.925 -I,eo o.925 -o.oI 9 o,637 O*I~ 

1.748 0,946 -o. Po 0.946 -o.ol 3 Oo6~I O,14I 
1.8o 3 o.964 -o.so o.964 -o.o08 0.6o6 o.160 
1.85o o.979 -o,30 o.979 -o,oo~ 0*594 o. I79 
1.886 o.99o -o .  lo o .99 o -o .oo~ 0.584 o.  I98 
1.9o6 O.996 - o .  lo o.996 -o .oo~ o.579 o.2~8 

~.ql 5 o.999 o.oo o.999 0 . o o o  o.577 o,~3~ 
I.glq I.ooo 0.oo I.O0O o.ooo 0.576 0,~58 

q / u  ~ u / u  e v / u  0 T/T Z 

o.ooo -3.~o o.ooo o.ooo 0.890 o.ooo 

0.590 -3,~o 0.589 -0.036 o,85~ 0.005 
o.6oi -3.50 0.600 -0.037 0.847 0.006 
o.63~ -3.4 ° 0.630 -o,o37 o.831 o.oo9 
0.63~ - 3 . 3  ° 0.650 -0 .037  0.8=0 o . o I I  
0.668 --3.S0 0.667 -o.037 o*SII 0.014 

0.688 -3.10 0.687 -0.037 0.799 O,ox8 
0.707 -3.00 0.706 --0.037 0.788 0.0~ 
0.734 -2.90 0.733 --0.037 0.771 0.030 
0.757 -Z.80 0.756 -0.037 0.756 0.038 
0.794 --~.4 o 0.794 -0.033 0.73~ 0.033 

0.825 --~.IO o.8~ 4 -0 .030 0 . 7 I f  0.069 
0.8~ --I,8O 0,85~ -0.0~ 7 0.69I 0,086 
0.877 --I,60 0.877 -0.024 o.673 O.IO 3 
0,899 --I.30 0.899 -0.0~0 0.656 O.I~o 
O*9ZO -I.O0 0.9~o -o.016 0.64! 0.138 

0.939 -0.70 0.939 --O.OII 0.6Z6 0.158 
0.956 --0.50 0.956 --0.008 0.612 0.174 
o.97 ° -O.SO 0.970 -0 .003  o.6oo o.193 
0.983 -O. IO 0.98~ --0.00~ 0.500 O,~I 3 
0.990 0 . 0 0  0.990 0.000 0 . 3 8 3  O.~3Z 

0.996 0.00 0.996 0.000 0.579 O.Z5~ 
0 . 9 9 9  o .  I o  0 . 9 9 9  0 . 0 o ~  0 . 5 7 6  o . 8 7 ~  
I.ooo o.oo ~.ooo o.ooo 0.576 o.39~ 
I . ooo  o.oo I . ooo  o.ooo o.575 o.31~ 

o.ooo o.ooo -4.~o o.ooo o.ooo o.89o o.ooo 

0.945 0.599 -4,1o o.¢97 -0.043 0.848 o.oo~ 
0.963 0.608 -4.1o o.6o 7 -0.043 0.844 o.oo 
~ . o ~ o  0.638 -4.00 0.637 -0.045 0.828 0.009 
I.O61 0.639 --3.9 ° 0.657 --0.045 o.816 o.oll 
I.o93 0.673 -3.80 0.674 -0.045 0.807 o.o14 

1.137 0.697 -3.7 ° 0.696 -0.045 o.794 o.o18 
1.174 o.715 -3.60 o.713 --0.045 0.784 o.o~s 
I,~37 0.744 -3.4 o o.743 -0.044 o,766 o.o31 
1.201 0.769 --3.20 o,768 -o.o43 o.75o o,o38 
1.330 0,79 ° -~.oo o,789 -o,o4o 0,736 0.046 

1.33I 0.808 -~.Ro o.8o 7 -0.039 o.7~ 4 0.054 
%.458 o.~4o --~.40 0*830 -0.035 o.7oa o.o7o 
1.529 O.868 -2.oo o.8~7 -0.030 o,681 o.o~ 7 
1.597 0.894 -I.70 o.893 -o.oa7 0.662 o.1o 4 
],66o o.916 -l. ZO o.918 -o.osI 0.645 o.128 

1.718 o,937 -I.oo o.937 --o.o16 0.689 o.14o 
1,773 0.953 -0.70 o.955 -o,oi2 o.6I 4 o. I58 
I.~I o.971 --0.40 o.971 -0.007 0.6oI o. I77 
1.861 o.984 --o.3o 0.984 --o,oo~ o.59I o. I97 
1,889 o.99z --o.~o o.99a -o.oo 3 o.584 o.216 

r.9o 4 0.997 -o. Io 0.997 --o.oo~ 0.380 0.~36 
i.�ii 0.999 o.oo 0.999 0.0oo 0.578 o.~56 
1.914 I,ooo o.oo x.ooo 0.000 0.577 0.276 
1.913 I.O00 0.00 1.000 0.000 0.577 0*896 

~/u ~ u/u v/% T/r z 

o.ooo o.ooo -3.7 ° o.ooo o.ooo 0.890 o.ooo 

o.941 0.595 -3.7 ° 0.394 -0.038 0.850 o,oo 3 
0.947 o.~99 -3.7 ° o.598 -o.o39 o.848 o.oo6 
i.oo~ o.688 -3.60 o.~z7 -0.039 0.833 0.009 
i,o45 0.650 -3,5o 0.649 -o,o4o o.821 o,o~I 
I.o7 s 0.667 -3.4 ° 0.666 -0.040 o.811 o.ol 4 

1,12~ 0.689 -3.3 ° 0.687 -o,o4o o.799 o.or8 
1,150 0.707 -3.20 0.708 -o.o39 0.788 0.022 
1-219 0.735 -3 -oo 0.734 -0.038 °-771 0"030 
1,273 o.76o -~.RO 0.759 -o.o37 o.753 o.o38 
1.361 o.79~ -~.5~ 0.798 -0.035 0.730 o.o~3 

io436 0.830 -z.lo o.8~ 9 -o,o3o 0.708 0.069 
z .5o6  0.858 -z.8o 0.857 -o.o~7 0.688 o.o86 
1.57i 0.883 -~,6o o.883 -o.o25 0.669 o. Io 3 
1.633 0.906 -~.3 o 0.906 -o.osl o,658 o.i~o 
1.692 o.987 -i.oo o.oe6 -o.o18 0.636 o.138 

1.748 0.946 -o.7o 0.946 -o.o12 o.621 o.I~7 
~.799 0.963 -0-4 ° o.963 -0.007 0.607 o.173 
1.844 0.977 -o.2o 0.977 -0.003 0.595 o-195 
1.878 0.988 o.oo 0.988 o.ooo 0.586 o,~z 4 
I .Oo!  o.995 o. Io o.~95 o.oo~ 0.580 o.~34 

1.91 ~ o.99}~ O. IO 0 . 0 9 8  o . o o s  0 . 5 7 7  o . ~ 5 4  
1.917 i.ooo o.oo i.ooo o,ooo 0.576 o.~74 
I.g~ I.ooo o.oo I.OOO o.ooo 0.376 o.~94 

o.ooo 

0.008 
o.oo 9 
o . o l  3 
o,oz6 
o . o ~ o  

o . o ~  
o.o3~ 
o°o43 
0 .053  
0.073 

o.o93 

o.~3~ 
o.~5; 
o . 1 7 ~  

o , 1 9 ~  
o . 9 1 ~  
o.~3~ 

o.~9i 

o.3~, 
o.35~ 
0.38 

~/u ~ u/% v/uo ¢/~o z 
o,ooo o.ooo -3,7 o o.ooo o.ooo o.89o o.ooo 

o.93o o.59o -3.7 o o.588 -o.o38 o.858 o.oo 5 
0.959 o.ho 5 --3.7 ° 0.604 --0.039 0.845 o.oo6 
*.o*6 0,635 --3.50 0.634 --0.039 o.829 0 . 0 0 9  
I.OSZ 0.633 -3.4 ° o.65~ -0.039 o.8I 9 o.olI 
I.o8o 0.668 -3.3 ° 0,666 --o.o38 o,8~I o,oI 4 

I.ISl 0.688 --3.SO 0.687 -0.038 0,799 o.o18 
I.I9o 0.7~I --3.IO o.78o --0-039 o,779 o*oe7 
1.217 0.734 --3 .00 0.733 -0.038 °'77! 0"030 
I.s67 o.757 --s.9o o,756 -0.038 o,757 o.o38 
1.35~ 0.794 --3.5o 0.793 -0.033 o,732 0.053 

1.423 o.885 --2,3o 0.823 --0.033 o.771 0.069 
1.498 O, BSS -2,oo o.832 -0.030 0,692 o.o86 
I,~6 0.877 -1.7 o 0.877 -o.o26 o.674 o. lo 3 
1.616 0.899 -I.4O 0*899 -o.o~s 0*657 o.I~o 
1,673 o.98o -I.lO o.919 --o.olS o.641 o.13S 

1.7~8 0,930 -o,$o 0.939 mO.OI3 0.6e6 0.156 
1.778 0.958 --0.60 0.9~6 - -O.OIO 0.613 0 . 1 7 4  
I,Ss 3 0.970 -0.30 0.970 -0.005 o.6oi o.19~ 
1.876 o.9~ 7 -o. Io o,987 mo,oo~ o~587 o*~s 3 
1.9o 5 o.996 o.oo 0.996 0.000 0.579 0.~5~ 

1.918 0.999 0.00 0-999 0.000 0,~77 0.~ 
1.918 I.ooo 0,0o I.OOO 0.000 0.576 o.318 
I.�I 9 I,oo0 0.00 I.O00 0.000 0.576 0.342 

U ~4 

o . o o o  

0.008 
0.009 
o.o~ 3 
o.oz6 
0 . 0 2 0  

o . o ~ 6  
o.o3~ 
o.o43 
0.053 
o.o73 

o.o93 
o. I I  3 
o . , 3 3  
o. I53 
o . . l / 3  

o , 1 9 3  
o.=I 3 
0.2,33 
o.~h 3 
o.293 

o.323 
0.333 
0 . 3 , 3 3  

q/u e ~ ~/u v/u T/T z 
o.ooo o.ooo -3.30 o.ooo o.ooo o.89o o.ooo 

0.027 0.588 -3.3 ° 0.587 -0-034 0-853 0.005 
o.945 o . 5 9 8  - 3 . 3  ° 0 . 5 9 7  -0.034 0 . 9 4 8  0.006 
0.998 0.826 -3.3 ° o.6z 5 -0.036 o.934 o.oo9 
Z*o37 0.646 -3.1o o,645 -0.035 o.823 o.oll 
~,o7o 0.663 -3.00 o.668 -o.o35 o, dl 4 o,oI 4 

z,lo 9 o.6;~ -3.oo 0.681 -o.o3:~ 0,802 o.oI~ 
1.146 0.700 -~.9 o 0.609 -0.035 0.792 0.022 
I.So 3 0.727 -2,7 o 0.726 -o.o34 0.776 o.o2o 
i. ZS~ o.75o -2.60 0.749 -0,034 0-76~ 0,038 
1.336 0.787 -~,30 0.787 -0.03= o.737 0.o53 

1,4o 7 o.817 -2.IO o,817 -0.030 o.716 0.069 
1,469 0.843 -t.9 o o.~42 -0.028 o.69~ o.o35 
1,331 0.867 -1.70 0,867 -o,o24 o.6@I o. Io2 
I.S91 0,890 -1.4o o,889 -o.o2~ 0.664 o. IIq 
1.648 o . 9 I !  -I.Io o.91! -o.o17 0.648 o.I~7 

1.7os o.93o -o.9o o.93o -o.oi 3 0.633 o.135 
1.7~ 4 0.947 -0.7 ° o,947 -o,oi2 o.6I 9 OoX73 
1 . 8 0 0  0 . 9 6 3  - - 0 . 5 0  0 . 9 6 Z  - - 0 . 0 0 ~  0 . 6 0 7  0 . I 0 2  
1.8~q o.qBz -o .2o  o.98~ -0 .003 o.~91 o.2~z 
1 . 8 9 7  o.~93 -O.IO 0.993 -O.OOe 0.Snl 0.250 

1.914 0.99~ o.00 0.99@ 0.oo0 0.377 o.28o 
~.02o I,O00 o.00 I.O00 0,o0o o.576 o.31o 
1.92o I.O00 0.0o I.O00 0.000 0.576 0.340 

TABLE 3--continued. C20-C24. 
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C ~5 

o.ooo 

o . o o 8  
o.oo 9 
o , o l  3 
o ,o I6  
o.o~o 

o . o a 6  
o .o3~  
O.043 
o . o 5 3  
o . o 7 3  

0.093 
o.Z% 3 
o , I 3 3  
o.%~3 
0.173 

0,193 
o . s z  3 
o.~33 
0.~63 
0.093 

0.3~ 3 
0.353 
0.383 

~/u 8 ~ ./% v/% ~/~o z 
o . o o o  o.ooo -3 .~o  o.ooo o.ooo o.89o o.o0o 

o.9z9 o.585 --3. zo o.584 - o * o 3 1  o.85~ o . o o  5 
o-937 o-594 -3-I0 0,595 -o*03~ o . 8 5 1  0,006 
0o987 o.6Sl -3. Z0 o . 6 s o  -o.o~4 o.837 o.oo 9 
Z*030 o-648 " 3 , 0 0  0,643 -0.034 o.8~ 5 O.Ott 
Z.061 o.659 -a,90 o.658 - -0 ,033 o.816 O,Ol 4 

Z.o99  0*678 --a.80 0*678 -0.o33~ 8.805 O*OZ8 
Z.133 0*695 --2.7o o.694 -0.033 0.796 o.oss 
1.189 o,7~ -S,6o O*7al -o.o33 0.7~9: 0.030 
r.~38 o.745 -S,5o 0.744 -0,03~ o,765 0.038 
1.3t8 0,78t -~,SO 0 . 7 8 o  -o,03o o,74~ 0.053 

Z*386 o*Sto -~.oo O,8%O -O,OS8 0,70~ O.069 
1.449 o.836 --%.80 0.836 --O*OS6 o,704 0.o85 
%.508 o.86o -X*60 0.859 -0.0S4 0*687 O,Z02 
%.568 0*883 "I,40 0,883 --OoOSS 0o670 O,II 9 
1.6S 3 0.903 "~.20 O,903 --0.0% 9 0,655 0.136 

1.675 0.90 s --0.90 OQgSS --0.0% 4 0.641 0,I~4 
Z~72~ 0*939 -o.70 0.939 -o. OII 0o607 O,17S 
I ' 771  0*955  --0"50 0-9~5 --0,008 0.614 O. I91 
Z . 8 3 3  0,975 -o-3o o.975 - -0 ,005 0,598 0,~I9 
1,878 0.989 --0.%O 0.989 --O.O0~ 0.586 0.~48 

~.900 0,996 0,00 . 0.996 0 . 0 0 0  0,580 0.278 
r . 9 Z I  0 . 9 9 9  0 , 0 0  0 ,999  O.OO0 0 , 5 7 8  0 .308  
Z*9Z4 Z.ooo o,oo I .ooo o , o o o  o , 5 7 7  0.338 

Oo4Z 3 Z.9% 4 Z.ooo o.oo I ,ooo OoOOO o.577 o.368 

C a6 

o.ooo 

o,oo8 
o , o o  9 
o , o l  3 
OoOZ5 
o.oso 

o,o~6 
o ,o3~  
0.043 
o.o53 
0 .073  

ooo93 
o. ZZ 3 
o.z33 
o . 1 5 3  
o . 1 7 3  

0.I93 
o , z I  5 
o . ~ 4 3  
o.~73 
0,303 

°.3~3 
o. 3o3 

~/u~ ~ u/u, 4% ~/~0 z 
0 ,ooo  o , o o o  - 3 , ~ o  o , o o o  o , o 0 o  0 , 8 9 0  o , o o o  

0.880 0.564 - 3 .  ao o.563 -o .03~ 0.866 o,oo 5 
0 . 8 9 7  0.574 - 3 . ~ o  0.573 -o.o3~ o.86I 0 . 0 0 6  
0,959 0.608 -~.80 0.607 -0,030 0.845 0,009 
0,997 0.608 -S.70 o.607 -0,030 0.834 o*oll 
z . o 3 o  0.645 -~.6o 0,644 - o , o s  9 o .  Sa 5 o.oi 4 

Z,O69 o.665 --a*5o o.664 --o,o~ 9 o.8~ 4 o.o~8 
z. Io 3 o.680 --a.4 o o.68% --o,o~ 9 0.804 o . o ~ s  
i. X59 0.709 -~,30 0.709 --0,0~8 0.788 0.030 
%.Z07 0.73 s --~.SO 0.73~ --0,o08 0.774 0.037 
r.086 o.769 -a.oo 0.768 -o.os 7 o.751 o.o53 

1.35 $ o.799 -%,So 0.799 -o.os 5 o,731 o,o68 
1,4%8 O.8S 5 - - I ,70  0.8~ 5 -O.OS 4 0 , 7 I  3 0.084 
1.476 0,849 --Z,50 0.849 -o*oss 0,697 O,10Z 
1,533 0,87~ -Z.30 0,871 -OoOSO o.68o O. II8 
1.588 o.890 --I,10 0*890 -0*017 0.665 0.%35 

1.640 0.9%= --0.90 0,91~ --O,OI 4 0.650 O*ISS 
Z*690 0.929 --0.80 0 . 9 ~  9 --O.O% 3 0.636 O . I 7 0  
1-759 0-953 "o-40 o,9~ 3 - 0 * 0 0 7  o.618 0 . I 9 8  
1.801 0,973 -O.SO 0.,973 --0.003 o.601 0,127 
1,866 0.988 o.oo 0,988 0,ooo 0.590 0,~6 

X,890 o.996 0.00 o.996 0.000 0*583 o,~86 
%,9o3 o.999 o.oo 0.999 0,ooo 0.580 O.3Z 5 

0.393 z.9o6 z.ooo o.oo Z.ooo o.ooo 0.579 o,343 

C ~7 

o.ooo 

0.008 
o . o o  9 
o . o I  3 
0,016 
o.o~o 

o.o~6 
o .o3~  
o.o43 
0.053 
0.073 

0-093 
o. zI 3 
o . z 3 3  
o.153 
o*%73 

o.z93 
o .~ I  3 
o-~43 
o . a 7 3  
o . 3 o 3  

o , 3 3 3  
0.363 
o-393 
o,4~ 3 

o , o o o  o , o o o  - a . o o  o , o o o  o . o o o  0 . 8 9 0  o . o o o  

0,898 o.574 --~.oo o.574 --0,0~0 0,86a o . o o  5 
o,9%6 0,585 --2,oo 0.585 --0,020 o,856 0.006 
o.963 O,611 --3.1o 0.610 -O*O~S 0,844 0.009 
o.998 0.609 --S,OO 0.609 -0*022 0,834 O.OZl 
I,o~8 0.645 --2,00 0,644 -O.O~S 0,816 0.014 

I*064 0.663 --~.o0 o,663 --o.023 o.815 0*0%8 
I.o96 0.679 --2.00 0,679 --O.OS 4 0.806 O,OS~ 
i*I5I 0.706 - S . O 0  0,706 -o*005 0.79% 0 , 0 3 o  
z.z95 o.7~7 -I.9O o.7~ 7 -o.os 4 0.778 o,o38 
z.~7z o.763 -I.8o o,763 --0.0= 4 o,756 o,o53 

z.337 o*790 -~.7 o o.790 -o,os 3 0.737 o,o68 
1.397 o.818 -1.50 o.817 -o.o~l o,7I 9 0.084 
Z.453 0.84Z - - I .40 0,84Z --O.OZI 0.703 O. IO0 
Z.508 0.863 --Z*~O 0.863 --0,018 0*687 o. It7 
Z.560 0.883 -I.%0 0.883 --O.OZ 7 0.673 o. I34 

1,6Zo o .9o~  - o . 9 o  o .9oa  - o , o i 4  0 . 6 5 8  o,zs~ 
1.659 0.9ZO --0.80 0,900 --0,0~ 3 0.645 0.I59 
1.7~8 0,944 -0,50 0.944 -0,008 0,6~6 o.z97 
1-790 0,964 -0,30 0.964 -0,005 0.6~0 0 . 2 2 5  
1.84o 0.98~ -0,~0 0.98% -o.oo~ 0,596 0.254 

1.876 0,992 0,o0 0,990 0.000 o.987 0.283 
Z.894 0.998 o.o0 0,998 o.000 0,58a 0.313 
z.9oo z . o o o  o,oo %,ooo o.ooo o .58 I  o,343 
1.9o~ I.ooo o,oo I,ooo o.ooo 0.580 0.373 

a8 

o.oo~ 

o.oo] 
o.oo~ 
o . o z  
o.ozi  
o,OZ< 

o.o~( 
o.o3; 
0.04~ 
0.05~ 
o.o7~ 

o.o9~ 

o.13~ 
0 . z S ;  
~.17; 

>.zg~ 
) . % i n  
) *=43 
).a73 
).303 

~.333 
),363 
).393 
)'4~3 

C ~9 

q/u a ~/u, v/% T/% z 
o . o o o  o.ooo -~.6o o.ooo o,ooo 0.890 o.ooo 

o.9o 3 0,578 -z.6o o.578 -o.o~6 0.860 o.oo 5 
o.9%0 o.580 -2,6o 0.58% -o.o16 0.858 0.006 
o.953 0.606 -~.6o o,6o3 -o.o27 0.846 o.oo 9 
o*990 o.6a6 -2.40 o,626 -o.o26 o,835 o.o]x 
I.OSl 0.64~ -~.3 o o,64t -o.o06 o,8~ 7 o.o14 

I,o59 0.66% -2.Zo 0.66% -o.o24 o.817 o.olB 
z,ogl o,677 -a.lo o.677 -o.o~ 5 o.8o8 o.o22 
~,146 o.7o 4 -~,oo 0.704 -o,o~ 5 0.792 0.030 
z.19z o,706 -~,oo o.7= 5 -o.o~ 3 o.779 o,o37 
1.266 o,76X -1,8o 0,760 -o,os 4 0.757 0.053 

Z*33a 0.790 -~ ,70  o.79o -o .o~ 3 0.738 0.068 
1-390 0.815 -Z.50 o.8z 5 - o . o 2 I  o.7at 0.084 
Z-446 0,838 -I.4o o,838 -O.OSO 0.7o 5 o. IO0 
1.5oo 0.86o -I.~o 0.86o -o.oi8 0.69O o. ii 7 
1,551 0,880 -t. IO 0.880 -o.o17 0.675 o.134 

1.6oz 0.899 -o.9o 0.899 -o.oi 4 o.66z o.15z 
1.647 0,916 -o,80 o.916 -O.Oi 3 0.648 o.i69 
1.715 0.940 -0 ,5o  0.939 -0 .008  0.630 o.z96 
1-775 0.96o -o,3o 0*960 -0.005 o.613 o.~4 
1.807 0.977 -0,%0 0.977 -0.oo2 o.6oo o.~53 

1.866 0.989 o,00 o.989 o.00o 0.590 0.08~ 
1,888 0.996 0.00 0.996 0,0oo 0.584 0.31~ 
1.898 0.999 o .oo  0.999 0.o00 o.581 o.34z 
1 .90 I  I ,O00 o.oo I,ooo o.ooo 0.580 o.37 ~ 

0.000 0.000 -1.4 o 0.0o0 o.oo0 0.890 0.006 

0,876 0.566 -1.4o 0.566 - o , o z  4 0,867 0.oo 5 
0"891 0"574 -Z-40 0.574 -o.014 0.863 0.006 
0.939 0.6oz -1.40 0.6o! -0.015 0.850 0.009 
0*97Z o*618  - t . 4 0  0 . 6 1 8  - o . o z  5 o ,841 0 . o i i  
0.999 0.633 -Z.4o 0.633 -o.oz 5 o.834 0,014 

1-036 0,650 -%.40 o,65~ -o,o,6 0.8~ 3 o.o18 
1.o67 0.668 -i.5o 0.668 -0.017 0,815 0.022 
I.IS2 0.696 -i.50 0.696 -o.o18 0.799 o.o3o 
Zo165 o.717 -1.5o 0,717 -o.019 0.786 0.037 
I'038 0,752 -1-4o o.731 -0.018 0.765 0.053 

%.30s o-781 -I.40 o.78I -o.oz9 0.747 0.068 
t.359 0,806 -I.3o 0.806 -o.018 0.730 0.084 
1.4XS 0.8S 9 -I*%o 0.829 -o.016 0*715 o. Ioo 
1-464 0,850 -I,Io 0.850 -o,o16 o.7oo o. Zl 7 
1,5Z5 0*87I -~.oo 0.870 -o.oI 3 0.685 0.i34 

1,563 0.889 -0.90 o,889 -o.oI 4 o.67~ o. I5I 
1"609 0*906 -o-70 0.906 -o.oIl 0.659 0.168 
1"675 0-931 -0*50 o.93I --0.008 0.64* 0oZ95 
i'736 °'95~ "0-30 o*95~ -o.oo 5 o.624 o.a23 
1,79o 0,970 -O.tO 0.970 -0,o02 0.6o 9 o.25~ 

Z,835 0,985 0.oo 0,985 o.ooo 0.598 o.28r 
1.863 o*994 o,oo o,994 o.ooo 0,590 o.31o 
I.877 0.998 o,oo o,998 o.ooo 0.587 0.340 
f*880 t*ooo o.00 I,ooo o.oo0 o.585 o.37o 
1.884 I.ooo o.00 1.0oo o*oo0 o.385 0.4oo 

C 3 ° 

o .ooo  

o.oo8 
o ,oo  9 
o.o% 3 
o.o16 
0 .020  

o.o06 
o.o3~ 
0.043 
0.053 
0°073 

0.093 
o. II 3 
o.133 
o,153 
o,173 

o.2o 3 
0.233 
o.263 
o.293 
0.323 

o.353 
o.383 
o*~% 3 
o.443 

¥% P u/u o v/u ~/T 0 z 
o . o o o  o .ooo  o , 3 o  o , o o o  o , o o o  0 .890  o . o o o  

o .847  o .556  o , 3 o  0 .556  o . o o  3 0 .875  o .005  
o .857  o ,361 o , 3 o  o .561  0 . 0 o  3 o .871  o .oo6  
o . 9 o r  0.586 0.30 0.586 o.oo 3 o.06o 0.009 
0 . 9 2 9  o.6o~ 0 . 3 0  o.6o~ 0 . 0 0 3  0.853 o . o z I  
0,956 0.6I 7 0,~0 0.617 O.OO2 0.845 o,014 

0,99a 0.636 O.ZO 0.636 O.OOI 0,836 0.018 
E.022 0.652 O.OO 0.652 0.O00 0,~27 0.022 
1.073 0.679 --o,30 0.679 -0.004 o . 8 I  3 o.o3o 
z.rI4 0.699 -0.40 0,699 -o,oo 5 o.8oz o.o38 
%.IS 4 0.734 -o,6o o,734 -0.008 o.781 0.053 

%.247 0.764 -0.60 0.764 -0.008 0.763 o.o68 
1.3o 4 0.790 -0.70 0.790 -o.olo 0.746 o,o84 
1.356 o.8I 3 -0.70 o.8i 3 -o.oio o.73i o.ioo 
1,4o6 0.835 -0.60 0.835 -0.009 o.717 o.i]6 
1.455 0.856 -0.60 0.855 -0.009 0.703 o.133 

z.525 0.884 -0.60 0.884 -0.009 0.682 o.z59 
z.593 o.91o -o.4o o.91o -0.006 o,663 o,185 
1,657 0.934 --0.30 o.934 -0.005 0.646 o.212 
1,7,6 o,955 -o.~o 0.955 .o.oo2 o.629 0.240 
1.766 0,972 o.oo o.97~ o.ooo o.616 o.269 

1.8o 7 o.986 o.oo 0.986 o.000 0.605 o.298 
z,833 0,994 o.oo o.ng 4 o.ooo 0.598 0.328 
z.s45 o.998 o.oo 0.688 o ooo 0.595 0.358 
1.85o Z,ooo o.oo I.ooo o.oo0 0.594 o.387 

T A B L E  3--continued. C 2 5 - C 3 0 .  
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0.0o0 o,ooo o.ooo I . ~ c  o.ooo o.ooo o,~9o o.ooo 

o.oo~ o.837 o.55~ z.2o 0.552 o.o~ 0.877 0.005 
o.oo 9 o. I~44 0.556 1.2o o.556 0.0]2 o.87~ o.oo6 
o.oi 3 o.~8o o.577 1 .20  o.577 0 .012  0.866 0.009 
o.oI~ o.009 0.593 /.IO o.593 O.OII 0.858 O,OlZ 
o.o~o 0 . 9 3 4  0.607 1.o0 o~6o 7 o.oII O . 8 5 I  O.OI~ 

0.O26 0.972 0.628 0.90 0.628 O~OIO 0o841 0.018 
0.032 1.002 0.644 O . 7 0  0.644 0.008 0.833 0.028 
0.043 I.oSI 0.670 0.~0 0.670 o.oo6 0.819 0.030 
0.o53 1.090 0.69o 0.30 0.690 0.004 0.8o8 0°038 
o.o73 1.158 o.7~ 4 o.00 0.724 0.000 o.789 0.051 

o.o93 l.ZI 9 o.754 -o.~0 0.7~ 4 -o.o03 0.771 o.o68 
0.113 I-~74 o.780 -0.30 0.780 -°"°°4 0"755 0"083 
0.133 /.325 0.8o 3 -0°40 0.803 -0.006 0.74 o 0.099 
o.~53 1.374 0.825 -o.50 0 , ~ 2 5  --0.007 0.726 ..If8 
0.173 1 .4Z l  0°845 -0 .50  0.845 -0 ,007 0.7Z2 0 , I3~  

0.203 1.491 0.874 --0.60 0.874 --0.009 0-698 0-158 
0.233 1.556 0.900 --0.50 0.900 -0 ,008 0.674 o . r 8 4  
(>.263 1*A/~ 0.924 --0.~0 0.924 -0.00~ 0.856 0.211 
0.a93 Io677 0*945 --0.30 0.943 --0.005 0.640 0.239 
0.3~ 3 1 . 7 1 9  o.964 -..to o.964 -o.oo~ 0.626 o.267 

o.533 1.774 o.979 -o.lo o.979 -o.oo~ Oo6~ 4 0.296 
0.383 1.8o6 0.990 -o. Io 0.990 -o.oo2 o.6o 5 o.315 
o.413 1,825 o.998 -o. Io 0.996 --0.0o~ o.~o0 0o355 
°'443 !'934 0"999 0.00 C.999 0.000 0.598 0.385 
o.475 r .  R37 I.ooo o.o0 x.ooo o.oo0 o.~9 ? o.4~ 5 

c 31 ~ ~/uo ~ u/u e v/u o '~/T ° z 

o.oo0 o.ooo o.ooo IoiO o.o0o o.ooo o.89o o.ooo 

o.oo8 0.832 0.549 I.Io o.548 o.oll 0.878 0.005 
o.oo~ 0.844 0.556 ~.io 0.556 o.oll 0.875 0.006 
o.o~ 3 o.883 o.578 /.to o.578 o.o~ o.865 o.oo9 
o.o16 o.916 0.597 I.oo o.596 o.olo 0.836 o.oix 
o.o~o o.943 ..6re I.oo o.6xl O#OLX 0.849 o.o14 

0.026 0.979 o.631 o.8o o.631 OoOO 9 0.839 o.o18 
o.o32 i.oo6 0.646 o.7o 0.646 0.008 * 0.832 o.o32 
0.043 1 . 0 5 5  0.671 0.50 0o671 0.006 0 .818  0.030 
O.053 I*095 0.692 0.30 0.69~ O.004 0.807 0.038 
0.073 1.162 0.7~6 0.00 0.72& 0.000 0.787 0~052 

0o093 ~.220 0.754 --O. IO 0o734 -o=ooI  0.771 0.068 
o.113 I.~74 0.779 -0.30 °'779 - ° ' ° 0 4  0"755 0"083 
Oor33 1.327 o.8o 3 -o.4o o. So 3 -o.oo6 o#74 ° o.o99 
o.i53 1.376 0.825 -0.50 o.825 -0.007 0.725 o. II6 
o#173 1-423 Oo84~ -Oo5O o.845 -0.007 o.712 o.132 

o.~o 3 t.492 0.874 -0.60 0.873 -0.009 o.692 o. I58 
o.133 t.558 ,.go, --,.So o.9oo -o.oo8 0.673 o.~84 
o.~63 ~#621 0.923 -,.SO o.9~ 3 --0.008 0.656 O.2 I I  
o.193 1.68o o.945 -o*3o o.945 - o . o o 5  o.639 o-138 
o.3~3 1.7~3 0.964 -o.~o Oo964 -0.003 o.615 o.~67 

0.353 1.777 o.979 - o . l o  o.979 -o.oo2 o.6I 3 o.296 
o.383 1.8o9 0*990 -o.1o 0°990 -0.002 0.604 o.3~ 5 
0 o 4 I  3 X . 8 2 7  0 * 9 9 6  OoO0 o . 9 9 6  o.000 0 . 6 o o  0 . 3 5 5  
o.443 1.836 o.999 o.oo 0.999 o.ooo o.597 o.385 
0.473 1.839 0 . 9 9 9  0.0o o . 9 9 9  0,ooo o.597 o.415 

..So 3 I.;~4 o I.ooo o.0o I.ooo 0.0oo o.596 0.445 

C 

o.ooo 

0.008 
o.oo 9 
o°o~ 3 
0.0/6 
0.02o 

o.o~6 
0.o32 
o.o43 
0.053 
o.o73 

0.093 
O . l l  3 
o 0 ~ 3 3  
o .  I 5 3  
o .  I73  

o.zo 3 
0 . 2 3 3  
o.163 
o.293 
o.313 

0°353 
0.383 
o.413 
0.443 
o.473 

0 . 5 0 3  

4 ~ e  ~ w'~. ~/u _ ~ / ~  z 
0.000 o.ooo 3.00 o.ooo 0.0o0 0.890 o.ooo 

o. 81 P. o.541 3.00 o.54* o.o28 0.883 o.oo5 
0.826 0=550 3.00 0.549 0.029 o.88o 0.006 
o.867 0.574 2 .SO 0.573 o.c28 o.869 0.009 
0.895 0.590 p..8o o.~ 9 0.029 0 * 8 6 2  0 ° 0 I I  
0.9I 7 0.6OZ z.70 O.608 O.o2g 0.856 o.014 

0.950 o.831 2.50 0.620 0.027 0.847 OOO18 
0 , 9 7 8  0 . 6 3 6  Z . 3 0  0 , 6 3 5  o , o ~ 6  o . 8 3 9  o o 0 ~  
1.0~2 0.660 z.ro 0.659 o*o~4  o.827 0.030 
toO60 0*680 1.90 0.679 0°o23 0.8/7 0"038 
l , I ~ 2  O. 7 t ~. ~ , 4  o o . 7 1 2  ° " ° 1 7  0 " 7 9 9  0"051 

~ . r 7 8  o . 7 4  o x . o o  o . 7 3 9  o . o z  3 o . 7 8 3  o . o 6 8  
Z.229 0.784 o.70 0.764 0.009 0*768 0*081 
I-~77 0"787 o.50 0°787 0.007 0-754 0.099 
Z.3S 3 0.808 o.20 0.808 0.003 0.74~ O.II5 
1.37 ° 0.829 o.10 0.829 0.001 0 . 7 2 7  o.13~ 

1-435 0"857 0.o0 0.857 0o000 0.708 0.~57 
1.5OO 0.~84 -0.20 0.884 -0*003 0.690 0"Z83 
1.562 0.909 --0.30 0.909 -0*005 0.672 0.2o 9 
~.621 0.93~ -0.30 0-931 -0.005 0"656 0"237 
1.676 0.95Z -0.~0 o.951 -0.003 0.640 0"265 

1.726 0.970 -0.~o 0.970 -0.003 0.627 0*293 
1.766 0.984 -0.20 0.9~ 4 -0.0o 3 0.616 0.322 
~.793 0"993 -O~IO 0.993 - - o . 00~  0.609 0.352 
1.807 0°998 -O. IO 0.998 -0°002 0.605 0.382 
1.813 I.ooo 0.00 I.O00 0.0o0 0.603 o .410  

1 . 8 1 4  i . o o o  o . o o  I . o o o  o . o o o  o , 6 o  3 o , 4 4 2  

3 ~ oy.n P u / u  v/u n ~ / T  z 
o#ooo o.ooo 4.60 o.ooo 0.ooo 0.890 o.ooo 

0.777 0.527 4.60 o.~6 o.o42 0.892 o.oo 5 
o.793 0.537 4.6o o.~35 o.o43 o.888 o.oo6 
0.838 o.564 4.~o o.562 o.o42 0.877 o.oo 9 
0.866 o.580 4.20 o.~79 0.043 o.869 o.olI 
0.889 0.593 4.1o o.~92 o.o42 o~864 o.ol 4 

o.919 o.6%1 3.9 ° 0.609 o.o48 0.855 0,018 
0*944 O*685 3.7 o o.684 0*040 0.849 0.0z2 
0*98@ 0.649 3.4 o o.648 0.038 0.837 o.o3o 
1.o23 0.668 3.1o 0.667 o*o36 o.887 0.038 
X*082 0.700 2.50 0.699 Oo03I o.81o 0.053 

Io159 0-739 1.7o o.739 o°o22 o.788 0.076 
Io2~9 0.774 1.2o o~773 OoO16 0.768 0.099 
1.~95 o.8o 5 o.8o o.8o 5 ,.oil o.749 o.I~ 4 
1.36o 0.835 o.5o 0.835 o.oo7 o°73o o.148 
1.423 0~862 0. Io O.868 o.oo2 o.712 o*174 

1.484 0.888 o.oo 0.888 o.ooo 0.694 o.2oo 
1o542 o . 9 1 1  -o.io o . 9 1 ~  - 0 . 0 0 2  0 , 6 7 8  0 ° 2 2 7  
1.598 0.934 - o . 1 0  0.934 -0*002 0.662 0.254 
1.651 o.954 -o. Io 0*954 -0.002 0.647 0.282 
1.696 0.971 --0.I0 0.97I -0.002 0°635 0.31~ 

Z-735 0.985 --O.IO 0.98 ~ -o.002 0.624 0.340 
1.759 0.993 0.00 0.993 o.000 0.618 0.370 
1.772 0.998 o.0o 0.998 0.000 0.614 0.400 
1.778 ~.o00 0.00 1.000 o.000 o.613 0°430 
~'779 I.ooo o ,oo  t.ooo o.ooo o.6xz 0.46o - 

~.ooo o.ooo 6.2o o.ooo o.ooo o.89o OOOOO 

o.77I o.524 6.2o oo521 0.057 0.894 o.oo 5 
0.784 0.53/ 6.~o 0.528 0°057 Oo891 0.006 
o.8z7 o . 5 5 I  6.~o 0 . 5 4 8  0 . 0 5 9  o . 8 8 z  0 . 0 0 9  
0.846 0.568 5°90 0.565 0.058 0°875 O.OII 
0.871 0.583 5.80 0.580 0.059 0.868 0.014 

0.903 0.60~ 5.60 0.599 0.059 0°86O o.oIB 
0.930 o.617 5.30 o.614 0.057 o~853 O,OZS 
0 ° 9 7 1  0*640 4.9 ° 0.638 0.055 0¢84! 0.030 
1.o69 0.691 3*80 0.689 0.046 o.813 0.053 
1.138 O*729 S.9o o.7~8 0°037 0.794 0.075 

1 , 2 o  7 0.763 ~.zo 0.763 0.028 0.774 0.099 
~°271 0.794 1.5o 0.793 o.oel 0.756 o.lz 3 
1.334 o.823 1.I0 o.813 OOO16 0.738 o.147 
1.397 o.851 o.7o o.851 o.olo o.719 o.173 
Io455 °-876 o.5o o.876 o.oo8 0.702 o.199 

z.514 o = 9 o i  ,.so o.9o~ 0 . 0 0 3  0.686 0 . 2 3 5  
Z.569 o.9~ 3 0.~o Oo9~ 3 o.oo2 o.670 o.~52 
1.628 0.943 o.lo o.943 O.OOa 0.655 o.88o 
1.87o o.961 o~o0 o~96I o.oo0 0®642 0.308 
/.7Is 0.977 o.oo 0*977 o.ooo 0.630 o.337 

1.744 0.988 -0#IO o°988 -o.oo~ o.632 0.366 
1.76~ 0.994 --O*IO 0.994 --0.002 0#617 0.396 
1 . 7 7 2  0°998 -O.IO 0.998 -O.OOS o~614 0.426 
1.776 0°999 -o. Io 0.999 -0.00~ 0.613 o*456 
1.778 t. OOO OoOO I.ooo o.ooo o.6[ 3 0.486 

1o778  %.000 0.0o IoO00 O.OOO O.61" 3 O . 5 1 6  

q/u n ~ ~/u ~ v/u ~ T/T z 
.ooo o.ooo 7. IO o.ooo o.ooo 0.890 o.ooo 

0.763 o.5~I 7.1o o.517 0.064 0.896 0.006 
0.776 o.589 7.1o o.525 0.065 0°893 o.oo6 
o . 8 1 2  o.ssI 7.1o o.547 0.068 0.884 0.009 
0.837 0.566 7.oo 0.562 o.o89 0.877 o.ozr 
0.859 o.579 h.8o 0.575 0.069 0.87/ o . o i  4 

o.887 0.595 6.60 o.591 0.068 0.864 0.018 
o.911 0.6o 9 6.50 0.606 0.069 0.858 o.02S 
o.951 o.632 6.IO 0.629 o.067 0.847 0.030 
I.o38 0.680 4.9 ° 0.678 o.058 0.823 0.053 
I.Z08 o.7/7 3.9 o 0.715 0.o49 0. So 3 0.075 

1.17Z 0.749 3.00 0.748 0.039 0.785 0.099 
Z.233 0.780 2.30 0 , 7 7 9  0.031 0.767 O.*a2 
1.293 0.808 Z.60 0~8o8 0.023 0.749 0.*47 
1.35I 0.835 I.lO 0o838 0.016 0.732 0.17Z 
1.410 0.861 0.70 o.861 0.011 0.715 0.197 

1.466 0.885 0.40 0.885 0.006 0.699 0.~24 
~.521 0.908 0.30 0*908 o.005 0.684 0.230 
/'573 0"989 o. I0 0*929 0.002 0.669 0.278 
1.623 0.949 0.o0 0.949 0.000 0.655 0.306 
1.668 0.966 -o. IO 0.966 -0.002 0°642 o.334 

Z.706 0.980 --0.I0 0.980 -0.002 0.630 0.363 
1.734 0.99O --0.I0 0°990 1o I O0 ~ 0*624 0.393 
1.75I 0.996 -O. IO 0.996 -0.002 o.6~0 0.422 
1.760 0.999 -O*IO 0.999 -o.002 0.618 0.452 
1.763 1.000 0.00 1.000 0.00o 0.6I 7 0.4~ 

1.764 I.OOO 0.00 1.000 0.o0o 0.816 0.5X2 

TABLE 3---continued. C31-C35. 
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~ C 36 M 

o . o o o  

o.oo8 
o , o o  9 
o,ol 3 
o . o z 6  
0.o~o 

o . o ~ 6  
o.o3a 
OoO43 
o.o73 
O. ZO 3 

01133  
o .  z63 
o - 1 9 3  
o . = =  3 
0 . 2 5 3  

o . ~ 8 3  
o . 3 z 3  
o - 3 4 3  
o - 3 7 3  
o.4o3 

o1433 
0=463 
o.493 
o-533 
o . 5 7 3  

0 . 6 1 3  

o . o 0 o  o=0oo 9 , 5 o  o , o o o  o . 0 o o  o.89o o . o o o  

o . 7 5 7  o . 5 ~ o  9 . 5 0  o .  SZ 3 o . o 8 6  o . 8 9 7  o . o o 6  
o . 7 7  ° o . 5 ~ 8  9 . 5  o o . 5 ~ z  o . o 8 7  o . 8 9 4  o . o 0 6  
o*798  o.545 9 . 3  o o . 5 3 8  o . o 8 8  o . 8 8 7  o*oo9  
0,8~ 4 0,56 X 9,~0 0.554 0,090 0,880 O,OII 
0.846 0.574 9.00 O,567 O.O9O 0,87~ 0.014 

o . 8 7 7  o . 5 9 2  8 , 7 o  o , 5 8 5  o . o 9 o  o , 8 6 7  o . o z 8  
0 . 9 0 0  0 . 6 o 6  8 . 4 o  0 . 5 9 9  o . o 8 8  o . 8 6 o  o .o=  3 
o . 9 4 0  o . 6 ~ 8  8 . o o  o ,6=~  o . o 8 7  o . 8 5 o  o . 0 3 o  
I.o~ 3 o.674 6 , 8 o  o . 6 7 o  o . o 8 o  o.887 o.o53 
X,o88 0 , 7 0 9  5,60 0 . 7 0 6  0,069 0,809 0,075 

1,149 0o741 4*60 0.739 0,059 0.791 o.099 
*.SO7 0,770 3.6O 0.769 0.048 0.774 O*ZSS 
I,S63 0.797 S*90 0.796 0,04o 0,758 0.147 
*,3SO 0.824 ~*=0 0*884 0,038 0.74~ O,Z7t 
h377 0.850 1.70 o . 8 5 0  o,os 5 o .7=~  0.*97 

z , 4 3 1  o.874 Z . 3 o  o1874 o . o z o  o.7o9 o , Z ~ 3  
1,486 0*897 0.90 o.897 0 . o z 4  0.694 0,149 
1.538 0.919 0.60 O,9Z 9 O.OZO 0.679 0,176 
Z,587 0.939 O,4O 0,938 0*007 0.665 0*304 
1.635 0.957 O.gO O.957 0.003 0-658 0.33~ 

X.676 0,973 O*ZO 0,973 O*OOS 0.64O 0,361 
Z,TZO 0.985 OoO0 0.985 0.000 o.631 O,3gO 
r.73~ 0-993 O*O0 0,993 O*O00 0*6= 5 O,4So 
1.748 o.998 o . o o  0,998 0.00o o,621 0,460 
1 . 7 5 ~  i , o o o  o . o o  z , o o o  o . o o o  o , 6 ~ o  o . 5 o o  

1.7~2 1.000 0.00 1,000 0.000 0,69o 0.54o 

o . o o o  o . o o o  o . o o o  9 , 8 0  o . o o o  ~ . o o o  0 . 8 9 0  o . o o o  

0.008 0.766 o.524 9.80 0.516 o,o89 0.895 0.006 
0.009 0,774 o.~29 9.80 o.51a 0.090 0.893 0.006 
o . o z 4  o . 8 1 8  0 . 5 5 6  9 . 5 0  0 . 5 4 8  o . o 9 a  o . 8 8 ~  o . o I o  
o.o=o o.85I 0.575 9 . = o  0.568 o-09~ 0.873 o.o14 
0.0=6 o,879 0*592 9.oo 0.585 0.093 0.866 o.o18 

o.o3s o.9o 5 0.606 8.8o 0,599 o.o93 o.860 o,o2~ 
o*o43 o-945 0.630 8.30 0.623 o.o91 0.849 o*o3o 
0.073 ~ . 0 8 7  0.676 7,1o 0.670 0.083 0.826 0*053 
0.1o 3 X.09i 0.709 6.00 0.706 0*o74 0.808 0.o75 
0,133 Z*tSo 0.74 ° 4,90 0.737 0.063 0,79 z 0*099 

0.r63 I.SO 9 0.769 3.9o 0.768 0,092 o,774 OoISS 
0.193 X.=6~ 0.797 3.1o 0-796 0*043 0"757 0"146 
O.ZS 3 Z.3Z 9 o,82~ 2.4 ° 0,811 - 0.034 0,74 s O. ITZ 
0,853 1-373 0.847 1.8o 0.846 0,0=7 o,726 o*I96 
0,883 1.488 0.871 t.30 0.87I 0.o2o 0.7Zo O*==S 

0.313 1.48S 0.894 Z.O0 0.894 0,016 0.695 0.~49 
0.343 1.534 0,915 0.7 ° 0.9Z 5 o.01, 0.680 o*~76 
0.373 1.584 0,935 0.4 ° o,935 0.007 0.666 0.303 
0.403 1.63o 0,953 0.30 0.953 o-005 o.653 0.331 
0.433 Z.67~ 0,969 0.10 0=969 0,002 0.641 0.360 

0.463 X,707 0.988 0,00 o,98~ 0o000 0.632 0,389 
0,493 Z,73~ o-991 0.00 o,991 0o000  o*685 o,¢19 
o.533 X,75o 0.997 o.00 0.997 0.000 0 , 6 a O  0,458 
0 . 5 7 3  Z , 7 ~ 6  o . 9 9 9  0 . 0 0  0 , 9 9 9  0 . 0 0 0  0 . 6 1 9  0 . 4 9 8  
o.613 Z.758 I . o o o  o . o o  I.O00 0.000 0,618 0*538 

o . o o o  

o . o o 8  
0.0o 9 

OoOZ4 
o . o ~ o  
o.o16 

!o,o31 
0 . 0 4 3  
0.073 

o . z o  3 
o . z 3 3  

o .  I63  
o . 1 9 3  
o * ~ 2 3  
o . s s 3  
o . ~ 8 3  

o - 3 1 3  
0-343 
0-373 
0.403 
o,433 

0.463 
0.493 
0-533 
io .  573 
! o . 6 i  3 

i o , 6 5 3  

. o o o  o , o o o  I o . 7 o  o , o o o  o , o o o  0 . 8 9 0  o . o o o  

0 . 7 5 0  0 . 5 1 8  Z 0 . 7 0  0.509 0 . 0 9 6  0 . 8 9 9  0 . 0 0 6  
0.757 o,383 Z0.7o o.5z4 0.097 0.897 0.006 
o.791 o,544 io,4o o,535 0.098 o.889 o,ozo 
0.830 o.~67 Io.~o o,558 o.1oo 0.879 o.oi 4 
0.859 0 , 5 8 5  ZO.OO 0.576 0 , 1 0 2  0,87I o.018 

o.88~ 0.599 9,80 0.590 0. I0~ 0.865 0.023 
0.9=0 0.68O 9.4 ° 0.612 O.IOI 0.85~ o.03I 
I*OOS 0.667 8.OO 0.660 o,o93 0.833 0.053 
1.o63 0,700 6.80 0.695 0.083 0,816 0.075 
1,117 0,729 5,7 o o,725 0,078 0.800 0.099 

h~70 0.756 4,80 0.753 0.063 0.785 O. laa 
1.~23 0.783 3-9 ° O.781 0,053 0,770 0.146 
*.877 0,809 3.00 0.808 0,O42 0.754 O*171 
t . 3 3 0  0.834 ~.~o 0.833 0,031 0.739 0.196 
1.38Z 0,857 1.70 0.856 0.025 0,724 o.281 

1.433 0.880 1,10 o,88o 0.0*8 0,709 0.248 
t.483 o.901 0,80 0.9oi o,ol 3 0,693 0.274 
r - 5 3 3  0 . 9 2 =  0 . 6 0  o . 9 1 2  o . o z o  0 . 6 8 0  o . 3 o ~  
X.581 o.94~ 0.30 0.942 0.005 0.667 0.329 
1,6s 5 o , 9 5 9  o,Io 0.939 o.003 0.654 0.358 

1.664 0.973 o.oo 0.973 0.000 0,644 o.387 
1.694 o,985 --0,1o 0*983 -0.002 0.635 0.416 
1 . 7 a o  o , 9 9 4  - 0 , 1 0  0 . 9 9 4  - 0 . 0 0 2  0 . 6 2 8  0 . 4 5 5  
*.731 0,998 --0.10 0.998 -0.0o2 o,625 o.49 ~ 
1.735 Z .ooo  o,oo t. OOO o*000 0,614 0.535 

h736 ~.000 O,O0 I.O00 0.000 0.6~ 4 0 . 5 7 5  

0"8 

o . o o o  

o,oo8 
o,oo 9 
o . o I  4 
0,020 
0.036 

o . o 3 ~  
o . o 5 3  
0.075 
0,093 
o . 1 3 3  

0,I73 
0.213 
o.~53 
o.~93 
0-333 

o.373 
1o.413 
o.453 
o-493 
o.533 

0.573 
o.613 
o . 6 5 3  

0.00o 0.000 I = . ~ o  o.ooo o.ooo 0.890 o , o o o  

o,747 o.~18 I~.~o 0.506 0.1o 9 o.9oo 0.006 
0,757 o,524 I 2 . 2 0  0,5~2 o . 1 1 1  0.897 0.006 
0.796 0.548 X~.IO 0.536 0,11~ 0.888 o . o * o  
0.83~ 0.570 *Z.80 0.558 O,XI7 0.87~ o-o14 
0.859 0.587 *t.60 0.573 o. r18 o.871 o.1 

o. 88 o.117 0.866 0.o~ 
0.88Z 0 . 5 9 9  I*.3o ~ o.lz5 0.848 0.03 
0.947 0.638 1o.4o o. 27 
o.994 0.664 9.50 0.655 O.IIO 0.835 0.053 
1.033 0.686 8*60 0,678 0.103 0.884 O.068 
Z.IO 3 0.723 7.10 0.718 0.089 0.804 0.099 

I.I70 0.738 5.60 0.75~ 0"074 0"785 0"130 
I.S37 0.791 4,4 ° 0.789 0.061 0.766 O.*63 
1.303 0.8= 3 3.3 ° 0*882 0.047 0.747 0.196 
1.370 0.854 ~.4 o 0.854 0.036 0.727 0.230 
t.436 0.884 1,60 0.883 0.025 0.708 0.265 

1.500 0.9If I,*O 0.911 0.017 0.690 0.300 
1,563 0.937 0.60 0.937 0.010 0.672 0.337 
1.680 0.960 0.30 0.960 0.005 0.656 0-373 
1.669 0,978 O,IO 0,978 0.002 0.642 0.414 
1.70I 0.99 ° O,IO 0,99 ° O,OOa 0.633 0.453 

*,719 0.997 0.~0 0.997 0.002 0,689 0.493 
1.796 0.999 0.00 0.999 0.000 0.6~ 7 0.532 
1.728 I.O00 0,00 I.O00 0.000 0.626 0.372 

0 39 

o.ooo 

0 . 0 0 8  
o . o o  9 
o . o i 4  
0 . 0 2 0  
0.0=6 

0.032 
0*053 
0.073 
0.093 
o.  I 3 3  

o.173 
0.~I 3 
io'=53 
0.293 
0*333 

0*373 
0.413 
0-453 
0-493 
0.533 

0-573 
o,613 

o.ooo o.ooo IO.4O o. ooo o.ooo 0.890 o.0oo 

0,760 o.~25 io.40 o.517 o.o95 o.896 o.oo6 
o.779 o.537 io.40 0.528 0.097 o,892 o.co6 
o.814 0.559 zo.3o 0-530 o.zoo 0.883 o.ozo 
0.848 0.579 io.3o 0.570 o.io 4 0.874 o.0z4 
o.878 o.594 Io. so 0.584 o.1o 5 0.868 o.o18 

o,893 o.6o6 io. Io 0.597 o.1o8 o. i162 0.023 
o,956 o.649 9.60 0.633 o.1o7 0.846 0.038 
Z . o o *  0.668 8.90 0.659 0 . 1 0 3  0 . 9 3 3  0.053 
z,o39 0.688 8.2o o.681 0.098 o.828 o.o68 
~,~o~ o=724 6.7o o.719 o,o84 0.804 o.o99 

1.17o 0.757 5.4 ° o.754 o.o7I 0.785 o.r3o 
1,23, 0.788 4.go 0.786 0.058 0.767 o.[63 
z,295 o.8~ 9 3.20 o,817 o,o46 0.749 o.,a6 
1.359 °-848 ~.2o 0.848 0.033 o.23o o.~9 
z.4s~ 0.877 1.6o 0.876 0.024 o.712 0.264 

i,485 0.904 1.10 0.903 0 . 0 * 7  0.694 0-300 
1,54 ~ 0,929 0.60 0.928 0.0,0 0.677 0.336 
Z.603 0.951 0.30 0,951 0.005 0.66* 0.374 
1.6~3 0.97X 0.00 0.97Z 0.000 0.646 0.4Ia 
1.691 0.985 --0.20 0.985 --0.003 0.636 0,431 

1,715 0,994 --0.20 0.994 --0.003 0.630 0.490 
1.7~6 0*998 --O. rO 0.998 --0.002 o . 6 2 7  0.5,30 

o.653 z.73 o t.oo0 -o. ro hOOO --0.00~ o.r25 0.$7 o 
0.693 Z.732 I . o o o  o.oo 1.ooo o.ooo o.6a 5 o.61o 

c ~  

o . o o o  

o,oo8 
0.009 
0 . 0 *  4 
o . o 2 o  
0.0=6 

o . o 3 ~  
0.053 
o.o93 
o.x33 
o,173 

0 . 2 : I  3 
o.~33 
Oo293 
0-333 
0.373 

o.413 
o*433 
o.493 
0*533 
o*573 

o.613 

o.ooo o . o o o  6.90 o,ooo o.ooo o.~9o o.ooo 

O.8oZ 0 . 5 4 6  6 . 9 o  o . '543 0 . 0 6 6  o . ~ 8 6  0 . 0 0 6  
0 . 8 1 1  o.552 8 . 9 o  0 . 5 4 8  0 . 0 6 6  o . ~ 8 4  0 . 0 0 6  
0.848 0.574 7.20 0.570 0,072 o. :~74 o.ozo 
0.884 0.595 7.3 ° 0.591 o.o76 o.~65 o.o14 
O.�IX o.611 7.50 0.606 0.080 o, qs~ o,oI P, 

0.934 o.6~ 4 7.5 ° o.6I 9 o.o81 o.85a 0.023 
o.997 o.66o 7.4 ° 0.654 o.o85 0.834 o.o38 
I.o8o 0.7o 4 6.70 0.699 o.o82 o.811 o.o68 
1.144 0.738 3.6o 0,734 0.072 °-793 °'°99 
1.106 0.769 4.60 0.766 0.062 0.775 o.]3I 

1.266 0.798 3.50 0,796 0.049 0.757 o.163 
1.3s 7 - 0.827 s.6o o.886 o~o38 0.739 o.196 
1.389 0.855 1.9o 0.834 0.0=8 o.7~ 0.23o 
1.430 o.881 1.3o o.881 0.020 o.7o 4 o.265 
1.512 0.907 0.80 0.907 o.oi 3 0,686 o.3oo 

1.37o o.93i O.SO o.931 o.oo8 o.67o 0.337 
1.6S 7 0.953 0.2o o.953 o.oo 3 o.654 0.374 
*.677 o.97a o.oo o.97a o.ooo o.64o o.4I 3 
1.714 o,985 -0.2,0 o.9~ 5 -0.003 0,630 o.452 
1.739 o.994 --0,20 0.994 -0.003 0,623 o.4gI 

1 - 7 4 9  0 , 9 9 8  - O , I O  0 . 9 9 ~  - 0 . 0 0 2  0 . 6 2 0  0 . 5 3 I  
o.653 *.754 1,9 °0 o.oo I.ooo o.ooo o.619 o.371 
o*~93 z-755 1,ooo o.oo z.ooo o.ooo o.619 o.6ti 

TABLE 3--continued. C36-C40. 
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C 4 ° 

o . o o o  

0 . 0 0 8  
0 . 0 0 9  
o . o i 4  
0 . 0 3 0  
0 . 0 3 6  

o . o 3 ~  
0.053 
0 . 0 9 3  
o. z33 
o.173 

o . a z  3 
o°293 
o-373 
0-453 
0 0 5 3 3  

oe6z 3 
0*693 

a o/% , a u/% v/% 3 /% z 

o . o o o  o . o o o  6 . 5 o  o . o o o  o . o o o  0 . 8 9 0  o . o o o  

0-795 o . 5 4 ~  6 . 5 0  0 . 5 3 8  o . o 6 z  0 . 8 8 8  o°oo6 
0 . 8 0 3  0 . 5 4 7  6 . 5 o  0 . 5 4 3  o . o 6 1  0 . 8 8 6  0 . 0 0 6  
0 . 8 3 9  0 . 5 6 8  6 . 8 0  0 . 5 6 4  0 . 0 6 7  o , 8 7 7  00010  
0,880 o.59~ 6 . 9 0  0 . 5 8 8  o . o 7 z  0 . 8 6 6  o . o z 4  
o~9o9 o . 6 o 9  6 . 9 0  0 . 6 0 4  0 . 0 7 3  0 . 8 5 8  o . o 1 8  

o~931 o . 6 2 I  7 . o o  o . 6 1 7  0 . 0 7 6  o . 8 5 1  o.  oa 3 
o~997  0 . 6 5 9  6 . 9 0  0 . 6 5 4  0 . 0 7 9  o , 8 3 4  0 . 0 3 8  
z . o S z  0 . 7 0 4  6 . 3 0  o . 7 o o  0 . 0 7 6  o . 8 z z  0 . 0 6 8  
z*146  0*737  5 . 3  ° 0 . 7 3 4  0 . 0 6 8  o . 7 9 ~  0 . 0 9 9  
I . ~ o 7  o . 7 6 8  4 . 3  ° 0 . 7 6 6  0 . 0 5 8  0 . 7 7 4  o - z 3 o  

z.~67 0 . 7 9 7  3.3 ° 0 . 7 9 6  o . o 4 6  0 . 7 3 7  o . 1 6 3  
1 . 3 9 o  0,854 X.7o 0 ° 8 5 3  0 . 0 3 5  O.TaZ o . 2 3 o  
Z.SZ 3 0 . 9 o 6  0 . 8 0  0 . 9 0 6  o . o 1 3  0 . 6 8 6  0 . 3 0 0  
1 . 6 ~ 9  o . 9 5 2  o . ~ o  o . 9 5 2  o , o o  3 0.653 o , 3 7 4  
1.717 0.985 --O. IO 00985  - o .o0~  o . 6 2 9  o*45z  

Z,756 o.999 - o .  zo 0 . 9 9 9  - o , o o ¢  o . 6 1 9  0.530 
1, 76o z . o o o  o°oo z . o o o  o . o o o  o . 6 z B  o . 6 i o  

C 41 

g 

o.ooo 

0o008 
0*009 
o . o t  3 
0 . o i 6  
0 ° 0 3 0  

o . o 2 6  
o.o32 
o.  o53 
0.083 
o.  zz 3 

o ° 1 5 3  
o.193 
0.533 
0*573  
o°3z 3 

0-353 
o.393 
o . 4 2 3  
0 . 4 5 3  
0 . 4 8 3  

o.513 
0.553 
o . 6 1 3  
o . 6 7 3  

u q/% a ~¢% v/% ~/~, z 
o,ooo 0.ooo 3.9 ° o .ooo o.ooo 0.890 o.ooo 

o.8o7 o.~5~ 3.9 ° o .55z 0.038 0.885 0.006 
o.81o 0.553 3.9 ° o.552 0.038 0.884 o.oo6 
o.8~ 3 o.561 3.9 o o.56o o.o38 o. 88z 0 ,009 
0.834 0.580 3.9 ° 0 .578 0.039 0.873 o .ozz  
0 . 8 8 0  0 . 5 9 5  4 . o o  0 . 5 9 4  o . o 4 ~  0 . 8 6 6  OOO14 

o , 9 z  4 o . 6 z 5  4 . 2 0  o . 6 1 3  0.045 0 . 8 5 7  o ,oz8  
o . 9 4 ~  o . 6 3 I  4.4 ° 0 . 6 3 9  0.048 0*849  0.023 
z .OZ5 o*67z  4 . 7 0  0*669  0 . 0 5 5  0 . 8 2 9  0 . 0 3 8  
Z*o83 0.708 4.80 0.706 0.059 o .8zo OOO6I 
Z.136 0.736 4 .4  ° 0 .734 0*056 0.795 ,,0.o84 

Z.197 0.767 3.9 ° 0.765 o-o52 0-777 o.116 
1.156 0-796 3 -2o 0.795 0.044 0.760 o. I48 
z . 3 / 6  o.8~4 ~05o o*833 0-036 0°743 o.zSz 
x.376 o.852 1.9o o.851 o.o28 0.7=5 o*~zs 
Z.436 0.878 1.4 ° 0 .878 o.o21 0.708 0.15o 

Z*493 o.9o= ZoOO o.9o3 o . o i 6  o.69~ o.185 
1 . 5 5 o  o°9~6  0 . 6 0  o . 9 ~ 6  . . o z .  0 . 6 7 6  o . 3 2 ~  
1 . 5 9  ° o . 9 4 2  0*40 o . 9 4 ~  o . o o 7  0 ° 6 6 4  0 . 3 5 0  
z . 8 2 8  0 . 9 5 7  o .  Zo 0 . 9 5 7  O.OO 3 0 . 6 5 4  0 . 3 7 8  
z.663 o.970 o .zo  0.970 o*oo2 0.644 0.407 

z , 6 9 3  o . 9 8 z  o . z o  o . 9 8 I  0 . 0 0 3  0.636 0 . 4 3 6  
Z.TaO o . 9 9 1  o . o o  o . 9 9 i  o .ooo  o . 6 ~ 8  0 . 4 7 5  
Z .741  0 . 9 9 8  O.O0 0 . 9 9 8  0 . 0 0 0  0 . 6 2 3  0.535 
z . 7 4 6  1 .ooo  o . o o  z . o o o  o . o o o  o . 6 2 1  0.595 

T A B L E  3--continued. C40-C41. 
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S %reamllne A 

x iO 8 102~ 1 10)~p IO~GI? lO~g:,~ 10 6t I020~ 

9 o,32 Z . I 8  - I - 9 3  ~-19~ -0.42 o.~1] 1.3; 
c 0 . 3 4  z . 2 5  - 1.. oo o . o o =  - o . 2 3  o . 2 2 ]  z,4( 
% O.37 1.33 -O.I 9 -O. Z6S --O.26 0.234 Z . 5 (  
2 0.39 Z.41 [ 0.57 -0.309 -o.4I o . 2 4  c Z.6~ 
3 o-4I 1"46 i Z . 2 2  -0.435 -0.64 0 . 2 5 ~  1 .7~  

4 0-43 1-53 %.94 -0-547 --0.90 O.=6K 1.8~ 
4 0 . 4 4  1.55 2.19 -o.59 @ --0.98 0 . ~ 7 1  1.8~ 
5 0"45 1"58 2.70 -0.685 --I.31 0.274 1.8~. 
6 0.48 1.65 3"47 -O-838 --1.87 O.28~ 1.9" ~ 
7 o.49 1 - 6 9  3.96 -O.901 -2.16 e.292 s.o" 

8 0.52 z.76 4.53 -z.o26 -~.65 o . 3 o  4 s, I n 
9 0-54 z. SI 5.09 --I.O90 "2.96 O.3Zl 2.1~. 
O 0.96 1.87 5"$ 6 --Z" Z79 -3"37 O*321 S.=~ 
14 0.58 Z.94 5.89 --Z.242 -3.614 0.334 2.36 
2 O.61 2.03 6.55 -1.597 -4.27 O.35~ S.4~ 

3 0"64 2.114 6.44 --14.393 -4-O9 0.363 S.`{g 
3 0"65 2.144 ] 6.82 --I. 4140 --4. IX 0.368 S~62 
4 0"67 2.22 6.82 "I.455 --4-aS O.380 2.72 
5 0"69 S. B8 6.70 --I.405 --3.9 ° 0.389 =.80 
6 0.74 2.44 6.82 --1.407 --3.60 O.418 3.00 

7 0"76 ~'5! 6"98 ":1"407 --3"54 0"429 3 "I0 
8 0-79 2.62 6.5Z --Z.358 --3.~O O.447 3.33 
9 0"83 S'73 6"38 -*-3414 -2,91 0.465 3-38 
o 0.86 2.85 6"30 "I'314 -2"64 0"486 3"53 
14 O'9I "~'99 6"~4 -14" ~'75 --2"34 O"512 3"714 

0.90 2.95 6.55 -1.3`{9 --S.72 0.503 3,66 
S 0.96 3"149 6"37 -14"3Z3 -S'3S 0"546 3"95 
3 0"98 3"25 6.O1 --1.235 -~.O 3 0.`{57 4.03 
4 14.O6 3.`{I 4.68 -O.97I -14.20 0.599 4"37 
4 :I.O8 3.`{6 4.24 -O-920 -Z.O7 o.6143 4.44 

5 I. IO 3.7 ° 4.S 1 --O.962 -1.O8 0.640 4.6o 
6 I.I 4 3.;84 3.51 --O. 7.~O -0.66 0.656 4.77 
6 14.14 3.85 3.56 --0.773 - 0 . 7 3  0.657 4.78 
7 14.20 4.1o 2.34 -0.265 -O.32 0.706 5.O9 
8 1.28 4.44 0 . 9 0  O.160 --o. 31 O.769 5"514 

9 I.`{O 5.27 ~.58 --0.309 --0.36 O.948 5.57 
o 1.66 5.88 -4.96 s.131 --2.38 14. o44 7.3 ° 
o z.65 5.84 -6.45 :~. 466 -3.** 14.o33 7.24 
1 14..{8 5 .6~ "7- ò { 3 -216 --5. 82 o.991 ~-97 
14 14.59 5.66 "7.oo 3-1437 --5.58 0.994 7- °2 

~. 1.66 5"91 "7"65 i 3"582 -7.33 I.OS6 7 . 3 2  
3 Z.TZ 6.1`{ -8.62 3.685 -7.o 5 1.o7o 7-59 
4 1.72 6.21 "8.45 3..367 -6.O14 I.O67 7.64 
5 1.75 6-32 "5.47 2"605 J-3"9~ 1-o73 7.76 

81re-m14ne B 

0,2~ Z,O~ --0,78 0,0.{. --0,1; 0,185 J Z,I(  1,559 
O.31 1.1¢ 0.04 "O.O7 --O.O! O.198 1.2( 1.540 
0.34 l.Z~ 0.55 "O.22: --O.2~ o .214  1.4(: 1.5:Jl 
o.37 1.27 1.35 -o.4oc -0.55 0.227 1. 5 ] J 1.5o 7 
0.40 1.36 2.36 -O.6O~ -I.l~ 0.244 1.6' 1.496 

0.43 } Z-45 2"72 -°-67~ -1.3 ~ 1.74 I. 4"28 
O.41 J 1.4I ~.83 --0.67: -1.4~ o.25o J 1.6~ 1.479 
°'43 J z'43 3.59 -o.75~ "1.7~ 0.253 1.71 1.47 o 
0.47 1-55 4.5Z -O.94< -2.5: 0.276 1.8( 1.46o 

0"49 i 1"59 4-49 -O.96! -2.6~ 0.282, J 1.94 1.45 ° 

O..{I 1.67 5. I3 --I.061 --2.9~ 0.295 2.o~ 1.44~ 
O. ̀ {`{ 1.78 4-94 --I.O94 --2.9.~ O.3I 3 2.1~ 1.433 
0.57 Z.84 5.19 --l.la( --3.o< o.323 2.~6 1.427 
0.60 1.97 5.36 -i.i7z -3.o4 0.344 s.4~ 1.422 
°'64 ~'°5 5.34 -I.17 ~ -2.8~ °"361 I s.~4 1.418 

0.68 2.20 5.o7 --1,14~ --2,5! 0.386 e.73 1,414 
0.68 ~.23 5"35 --I'24.~ -2.9~ 0"390 I 2"76 I'415 
0.70 2.28 5.50 -1.208 -2.67 O.401 
O.75 2.45 5.61 -Z.24 o -~.62 o.4~ 9 
0.77 2 . 5 2  5-I9 -I.17.~ -2 • 2.~ 0.440 

2.65 5.40 -I.214 -2.32 0.459 
0-84 2.74 5 "28 -:I'157 -2"°7 i 0"474 
0.87 3.87 5.6= -X.I68 -2.04 0.493 
o.9I 2.99 4.84 -I.O12 -I.46 o.5Z 7 
0.96 3.17 3.80 -0.837 - o . 8 ~  0.547 

0 " 9 6  3"19 3.57 -0-724 -0.73 0 .550  
I.OO 3"33 z'83 -0"643 -0.56 0 . 5 7 5  
1"O5 3"34 2.22 -0.364 -0.26 O.6I 3 
1.O6 3"55 1.75 --0.336 - o . 2 ~  O.6Z6 
1 . 1 3  3.84 0.67 0.036 -o.lz 0.665 

I 
1.19 4.00 -1.44 0.689 -0.58 0.690 
I . :~9  4-44 -3.19 1.352 -1-52 0.774 
1 . 4 0  --5.25 2. Z84 --3. I7 0.858 
1-49 5"20 I - 8 , o i  ! 3,187 -6 ,00 o,921 
1"58 5"6Z I "9"IO J 3"878 -7-95 o.995 

i 
l'69 5"99 [ -9. 61 4.242 -8.81 1.O67 
Io76 6.33 J -8.35 3.646 --6.41~ 1,11* 
I.TI 6.20 J -8.36 3.573 --6.34 1.o85 
1-75 6.42 ] -9.147 3"561 --5"94 1.120 
1.6Z 5.82 J "9.O1 2"8.{9 -4-93 0-978 

! I 
1.46 [ 5 . 2 0  I -6.60 Z.768 -2,,.{~ 0.853 

8 t r e ~ l ~ n e  

1081 102 gi l i02 @21 ~05 @i~ 10 ) 022 1069. iO 2 @ i H i 

o,26 0 . 9 0  -O,OI 3 - 0 . 0 0 2  - 0 . 0 0 2  0, I65 I . O  4 
0 . 2 8  0,96 0,059 -o,124 -o,ozo o, I76 I . Z 2  
0 .3Z 1 .02  0 . 0 9 6  - - 0 . I 9 9  - 0 . 0 ~ 0  0 . I 8 7  I , ~ I  
0,34 Z,IZ o.z29 -0,340 -0,050 o,2o 3 h33 
0.37 I ,~o 0, I80 - 0 . 4 6 4  -o.08~ 0,219 Z,45 

0,41 1,32 O,Z3S --o,6z:~ -0,Z25 0.239 1,6C 
0 ,4 I  1,34 0 . 3 6 1  -0,646 -o,133 o . 2 4 5  1.64  
0 . 4 4  1 .42  0.335 - -0 .777 --o. I8 I  0 . 2 5 8  Z,74 
0.48 1 . 5 2  0 . 3 5 3  -0,826 -o,z9o 0 . 2 7 5  Z,87 
o,52 z,65 0,352 -0,832 "o,z75 o,297 =,04 

0.56 X,78 J 0 . 4 0 8  -0,928 - o . 2 o z  o.3I 9 2,2Z 
0,59 z,9 o 0,407 -0,936 -o,  188 0.340 2,36 
0.63 2,03 0,425 -0.963 -o,z87 0,362, 2.32 
o.67 ~ . Z 5  o.435 -o. 952 "o, Z73 o.382 2,68 
o.7z 2,=8 0,369 -0,883 -o , I37  0,406 2,85 

o,74 2-37 0,367 -o ,  871 -o ,  I29 o,419 2,97 
0.74 2,38 0,405 -0,925 -o , I46  0,42,0 :3,97 
0.77 ~.51 0.398 -O. 888 -O.I36 o. 44~. 3.14 
O.8I S.63 0.385 -0.873 -o. II7 0.462 3.29 
O.86 =.8o 0.344 -0.833 -0.096 o.495 3.51 

0.90 S-95 o . 3 2 ~  -0.743 -0.075 o . 5 1 8  3-7  ° 
0.92 Z.03 O.325 --0.783 -0"079 0"529 3"79 
0.97 3 . 2 0  o.166 --0.622 -0.950 0 . 5 5 9  4 . 0 0  
14.O3 3-45 o .  ZS9 -O.237 -O.OZ2 0.607 4.3 I 
Z.08  8,66 o, I z l  -0,043 -0,012 0,644 4,5 ~ 

I,O 9 3.66 o.to 9 -O.O45 -0,o12 0.644 4.58 
Z,I6 3"95 --0"057 0.563 -0,0~0 0.696 4.94 
I..�s 4.23 -0.2.30 I.I~I --O.lO7 0.747 5.27 
z.a9 4.48 -o.4~ 3 Z.837 --o.243 0.794 5"59 
1.38 4. 80 -o-559 2.443 --°-3914 0"853 5"99 

1.44 5.05 -o.95~ 3.6~4 --0.793 0-899 6.29 
:E.46 5.12 %1.oi8 3.336 --0.880 0.909 6.39 
1"54 5"45 -I'137 4"603 --hZ33 0"970 6"78 
Z.6Z 5.72 J--z.53I 5 .806 --1.689 I 'OI5 7 "10 
X'65 5"88 I'I'388 5'399 --*'48o 1"O33 7"29 

Z.60 5.7Z J--I'I65 4 "z6s --0"989 0"984 7"07 
Z.62 5"73 j -Z'°97 3 . 9 r ~  --0.866 0 . 9 9 I  7.ZI 
1-53 5.52 -0.959 S.874 --0.530 0.933 6.77 

TABLE 4 a to c 
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~ . 8 4  z . 4 I I  
3 .05  1 .4o3  
3 .14  z . 4 o 2  

3 . 2 9  Z ,394  
3.41 1.388 
3.56 1,3B4 
3-73 1-386 
3 . 9 3  1 .384  

3.97 1-384 
4.15 *o384 
4,41 1,389 
4-43 1-39I 
4 . 7 8  1 .390  

4 " 9 9  I I ' 3 8 2  
5"53 1,399 
6 . 0 6  1,417 
6 - 4 8  1 .42o  
6 - 9 7  1 ,429  

7,45 z .43=  
7 . 8 3  1 .4~0  
7 , 6 5  1,4r9 
7, B9 z-419 
7 . 1 4  1,368 

6.36 1,342 

Table 4 Displacement and momentum thicknesses 
in inches, and the ratio Hi 



TABLE 5 

Estimates of Skin-friction Coefficient. 

Position x, y 

18, 6 
18,10 

22, 6 

22, 8 

22,10 

24, 8 

28, 6 

28, 8 

10 a x % 2 
½ Pe ue 

2-32 
2.38 

2.18 
2-19 
2.31 
2.32 

2.25 
2.27 

2.19 

1.98 
2.03 

2.04 
2.04 

Position x, y 

30, 8 
33, 8 

35, 8 
35, 9 

39, 7 

39,10 

41, 7 

43, 7 

1 0  3 X Zw 
2 1 Pe Ue 

2"03 
1-90 
1"98 

2"06 
1"98 

1-60 

1 "44 
1-52 

1.80 

2"02 
2"00 
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TABLE 6 

Curvatures of Streamline and Orthogonals. 

D i s t a n c e  

from throat 
in 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

K1 

in-1 

-0.0219 
-0.0224 
-0.0225 
-0.0222 
-0.0211 

-0.0190 
-0"0165 
-0.0135 
-0-0102 
-0.0074 

- 0.0049 
- 0.0028 
-0"0012 
- 0 . 0 0 0 0  

- 0"0005 

-0.0012 
-0.0015 
-0.0012 

0.0012 
0.0035 

0.0056 
0.0080 
0.0103 
0-0122 
0.0140 

0.0155 
0.0168 
0.0183 
0-0181 
0.0112 

K 2 
from geometry 

in-  1 

-0.0147 
70.0148 
-0.0146 
-0.0144 
-0.0135 

-0"0115 
-0"0095 
-0"0078 
-0.0063 
-0.0050 

-0.0041 
-0.0033 
-0.0022 
-0-0014 
-0.0006 

0.0000 
0.0015 
0.0030 
0.0045 
0.0060 

0.0074 
0.0080 
0.0098 
0.0109 
0.0116 

0.0120 
0.0115 
0.0106 
0"0095 
0.0075 

K 2 
from pressures 

in- 1 

-0.0168 
-0.0169 
-0.0168 
-0.0158 
-0.0138 

-0"0117 
-0.0100 
-0.0079 
-0"0059 
-0.0040 

-0"0027 
-0"0015 
-0"0008 
-0"0004 
-0-0002 

0"0000 
0"0002 
0"0005 
0"0012 
0"0030 

0"0053 
0"0075 
0-0090 
0"0099 
0"0105 

0"0107 
0"0097 
0"0076 
0"0033 
0"0020 

41 



4~ 
b,9 

O 3c 
o 
0 
i j l  

i 

~o 
- ~ . . 0  o 

1"6 

1 . 6  I I I I I 
o I0  2 o  5 0  4-0 SO 

= ( , N C ~ E S )  

FIc. 1. External streamlines in test section. Mach number distribution along streamline B. 



4~ 

FIG. 2. Oil-flow pattern on wall showing limiting streamlines. 
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Profiles of streamwise velocity component at stations x (inches) along streamline B. 
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