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FOREWORD

The great variety, complex composition or even the required high purity
of the materials used in modern industry are characteristic concomitants
of the scientific and technical revolution of our age. At the same time
requirements in the mechanical, physical and chemical properties of struc-
tural materials have also increased. Demands on test methods have grown
correspondingly. Analytical methods of high performance, sensitivity and
accuracy have become necessary.

In keeping pace with the demands of industry, the development of science
has provided new methods for satisfying the different needs, and, on the
other hand, has extended the applicability of procedures which have already
been in standard use. The new methods have developed in many ways:
they improve the limit of detection, increase the accuracy, dependability,
speed, simplicity, the scope and economy of the determinations.

Among the great number of physical and chemical methods for the deter-
mination of a wide range of elements, chemical emission spectral analysis
is very useful and appropriate. The classic spectroscopical method is still
widely used in the less demanding metallurgical examinations. The low
price, easy transportability and convenient handling of the equipment are
of great advantage. The procedure is rapid, and it is applicable, first of all,
for recognizing accidental mixing of materials.

The branch of spectral analysis that has undergone most spectacular
development in the last decade is spectrometry. No other spectrochemical
procedure can provide the accuracy and speed of spectrometry. In all sorts
of metallurgical laboratories and, recently, in the study of geological samples
and also in other fields this method can be used successfully for the routine
analysis of a large number of samples of known type. Non-metallic elements
can also be conveniently determined by means of vacuum spectrometers.
The relatively complicated calculations are done quickly and reliably by
computers connected to the apparatus.

The conventional method of spectral analysis, the spectrographical pro-
cedure, has not lost its significance, either. It is the only useful spectro-
chemical method for the study of materials of unknown composition. Its
accuracy is much higher than that of visual spectroscopical examinations,
and its limit of detection, in general, surpasses that of spectrometric anal-
ysis. To acquire, to setup and to operate these instruments is much cheaper
than in the case of spectrometers, and there are a great number of labora-
tories where everyday analyses can be done by means of a spectrograph. As
opposed to spectrometric analysis, the spectrograms also show the lines of
the elements whose presence has not even been expected in the sample to
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be analyzMjtPfbe spectrum plate itself makes it possible to check the
analyses at a later date, too, which is important in disputable cases. The
spectrograph is a necessary instrument in spectrometric laboratories, too.
Its uses, among other things, are calibration, checking, special analyses
and development studies. Spectrographic studies can be very easily suited
to the most different requirements; the type of excitation, the quality of
the emulsion can be readily altered to fit the particular purpose. Using
a medium dispersion instrument, the full analytically important optical
spectral range can be photographed, and with high-dispersion spectro-
graphs the necessary wavelength region can be selected easily.

Spectrographic methods find steadily increasing applications. There is
a great number of papers in the literature, research results of theoretical
nature, which deal with the different developments and practical applica-
tions of this method.

The purpose of our work is to help those working in the field of quanti-
tative spectral analysis in spectrographical laboratories. Our book contains
the numerical tables needed for the practical calculations of /-transforma-
tion. In the preceding text the most important methods of blackening
transformation are described, with special regard to the development of
/-transformation. Only the final results are summarized for methods found
scattered throughout the literature, but it was attempted to give a possibly
complete list of the relevant literature. Each step of the practical perfor-
mance of /-transformation is given in detail. The full procedure of quanti-
tative spectrographical evaluation is illustrated by means of practical
examples.

We hope that the present book will be helpful to those working in the
field, resulting in greater simplicity, rapidity, and reliability of their work.

Budapest, January, 1970
The Authors
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1. THEORETICAL

1.1 INTRODUCTION

The relative accuracy of spectrographic analyses is constant within wide
limits of concehtf&fio'nkranlequently, the absolute analytical error is smaller
at lower concentrations of the elements to be determined.

Because of the above reasons and owing to practical requirements, in
recent years spectrographical analysis has acquired increasing importance
mainly in trace analysis. In the case of low concentrations very frequently
low blackening values are measured, and the composition of the sample is
deduced therefrom. This, however, gives rise to problems in evaluation,
since low blackening values correspond to the lower, curved part of the
characteristic curve. On this part- as opposed to the straight part of the
characteristic curve -there is no linear relationship between the blackening,
S, and the logarithm of intensity, Igl (see Fig. 1.4.1. p. 5). Therefore,
there is no direct proportionality between the line blackening and the loga-
rithm of concentration, which renders the evaluation difficult.

Accordingly, the measured blackening values cannot be directly applied
for analytical purposes without the use of etalons. It is necessary for each
spectral plate to photograph the spectra of standards, which are very expen-
sive and generally difficult to acquire. Tbl3 also causes a significant loss of
time in completing the analyses.

In order to simplify evaluation, it is necessary to find a definite func-
tional relationship between the blackening measured and another quantity
which is linearly related to the logarithm of intensity. This quantity is called
transformed blackening. The operation itself by means of which the blacken-
ing values are recalculated to transformed blackening values is called
blackening transformation. Modern quantitative spectrographic evaluations
are inconceivable today without the use of blackening transformation
methods.

If the following a short review of the development of blackening trans-
formation methods is given, then /-transformation will be described in
detail. The underlying principles of the equations are only discussed to an
extent necessary for an understanding of the relationships. No theoretical
treatment of the processes taking place in the photographic emulsion will
be given.
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12 LIST OF SYMBOLS [1]

factor of the Scheibe-Lomakin equation

in subscript: refers to the unweakened step of spectra produced by
two-step filter or sector

angle between the straight part of the characteristic curve and
the abscissa

exponent of the Scheibe-Lomakin equation, i.e. the slope of the
analytical curve of the function AY, Igc

in subscript: refers to the weakened step of spectra produced by
two-step filter or sector

exponent, characteristic of the absorption, in the Scheibe-Lomakin-
Kerekes equation

concentration

= coxcr, relative concentration

concentration of foreign element

relative concentration corresponding to the AYm value

the Gerlach homologous concentration

—s —Ig (10s1), Gaussian subtraction logarithm belonging to s
= S --lg (10s-1), Gaussian subtraction logarithm belonging to S
difference between two values

slope of the analytical curve of the form: Igc, AY

gradation, the slope of the straight portion of the characteristic
curve

radiation intensity

constant of /-transformation

constant of /~-transformation

constant of Pj-transformation

one of the constants of P-transformation

P-transformed blackening

/-transformed blackening

N-transformed blackening

one of the constants of the modified Kaiser approximation

any integral number

central angle of the sector opening of the step sector

general symbol of transformed blackening, one of the usual designa-
tions for Px-transformation

a former symbol for Px transformation

/~-transformed blackening

modified P x-transformed blackening

/~-transformed blackening

one of the former symbols for /~-transform ation

the generalized designation for hT-transformation

P ¥2-transformed blackening

sector- or filter constant, respectively

in subscript: reference (standard)

blackening

lower limit for the straight portion of the characteristic curve



AS, length of the straight portion of the characteristic curve
ASm blackening difference belonging to the pair of intensity-calibration

pattern
S = Sjy reduced blackening
T transmittance (transparency)
Tp photographic transmittance
" in subscript: background
u(r) background beside the line of the reference element
u(x) background beside the analytical line
W the usual designation of IF-transformation
X in subscript: unknown
Y = 19/ logarithm of intensity

AYm the logarithmic filter- or sector constant, i.e. the negative logarithm
of the filter- or sector constant

' in superscript: refers to the spectrum of higher intensity
in superscript: refers to the spectrum of lower intensity

13 RELATIONSHIP BETWEEN CONCENTRATION
AND THE INTENSITY HATIO OF THE ANALYTICAL LINE-PAIR

Photographic emulsions exposed to the effect of rays of appropriate
intensity and wavelength are blackened on development. The extent of black-
ening of the spectral lines- as measured on a spectral plate or film depends
on the intensity of the illuminating radiation.

There is a definite relationship between the concentration, ¢, of element
x present in the sample and the intensity, I, of its analytical line, under
identical experimental conditions. This relationship is described by the fun-
damental equation of quantitative spectral analysis, the Lomakin—Scheibe
empirical equation [2-4]:

| = a-sch

where a and b are parameters depending on the experimental conditions.

In practice the intensity Ix of the analytical line of element x to be
determined is related to the intensity Ir of the radiation arising from the
ground element (matrix) or from some other reference element or material r,
in order to reduce the error due to variations in the experimental conditions.
The following formula is obtained by writing the above equation for the
intensity relationships:

. t -="(y !4
where a' — axar.
This equation is usually applied in logarithmic form in practical spectral
analysis. If Y is used, as suggested by Kaiser [5], to denote the logarithm
of intensity and AY for their differences, we obtain:

AY =1g~ = \ga'-\-b-lg— .
Ir cr



Considering that the value measured in practice is AY and the concentration
is derived from this, the above equation is most useful written in the fol-
lowing form:

Igc' = Ig cr + rjAY (1.3.2)

where ¢' — cxjcr is the relative concentration;

is the Gerlach homologous concentration [6], at which the intensities of
the two members of the analytical line-pair are identical, i.e. AY = o;
finally, 1] = I/b is the reciprocal slope value of the analytical curve Ig c' vs.
AY. Thus experience also shows that a linear relationship exists between
the logarithm of the radiation intensity ratio and the logarithm of the
relative concentration. This is indicated by the fact that the analytical

curve constructed on the basis of Eq. (1.3.1) is a straight line between not
too wide concentration limits (Fig. 1.3.1).

Fig. 1.3.1. The analytical curve

At high concentrations, however, the analytical curve is no longer linear,
but bent in the direction of the concentration axis. The reason for this is
that absorption occurs in addition to emission. The hot, radiating plasma is
enclosed within a non-radiating cold envelope. The rays emitted by the
plasma have first to pass through this envelope, where the atoms are
found in ground state, corresponding to the lower temperature. Here absorp-
tion occurs inevitably, its extent being proportional to the concentration
of the absorbing atoms.

The effect of absorption is taken into account by the theoretically well
founded [7] Scheibe-Lomakin-Kerekes equation [s]:

| = aschec/x



where B is a parameter independent of the concentration and characteristic
of the absorption.

Self-absorption can be avoided in practice by the suitable choice of the
analytical line, according to the concentration range in question. The lines
specified in the analytical prescriptions normally meet the above condition

1.4 RELATIONSHIP BETWEEN THE INTENSITY
AND THE BLACKENING OF THE SPECTRAL LINES

The complicated relationship between the intensity of the emitted radia-
tion and the blackening of the emulsion brought about by this radiation
is not yet known exactly. As suggested first-by Hurter and Driffield [9],

Fig. 1.4.1. The blackening curve

the density is plotted as a function of the logarithm of exposure, or when
the exposure time and the cross-section of the beam are constant (in
spectral analysis this is generally true), the plot is made using the logarithm
of the light intensity. This plot is called the characteristic curve (Fig. 1.4.1).
This way of plotting is advantageous because in the region of medium
blackening values the relationship between blackening and the logarithm of
intensity is linear.

The concentration can be simply determined from the blackening values
corresponding to the straight part of the characteristic curve, because the
blackening difference of the analytical line-pair is proportional to the
logarithm of the corresponding line intensity ratio:

AS —ymg— = ymAY. (1-4.1)
I
In this equation y is the slope ofthe straight part of the characteristic curve.
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When the above formula is substituted into Eq. (1.3.1) the following
relationship is obtained:

lgc' = lgct+ ~-AS. (1.4.2)
Yy

It is obvious from the above equation that there is a linear relationship
between the logarithm of the element concentration and the blackening differences
measured on the straight part of the characteristic curve.

In such cases the evaluation can be done quickly, and there is no need
to photograph comparison spectra onto each spectrum plate, provided
the values of quantities y, rj and cr have been determined previously, i.e.
when they are known. Thereby time, labour and material are saved.

The growing importance of trace analysis has, however, made necessary
the determination of lower blackening values. Improvements in the excita-
tion and optical conditions cannot increase the radiation intensity on the
spectrum plate beyond a certain limit. The application of high-sensitive
emulsions is limited, among other factors, by the fact that when the sensi-
tivity is increased, the scatter of blackening values also increases. When
the element concentration is low, the blackening on the emulsion will be slight,
and these values correspond to the lower, curved part of the characteristic curve.
In other words, the low concentration part of the evaluation curve will become
curved.

15 BLACKENING TRANSFORMATION METHODS

In order to eliminate the above difficulties, it is necessary to find a suffi-
ciently accurate method of the spectrographic determination of low con-
centrations without the incessant use of standards. This task has been solved
by the introduction of blackening transformation methods.*

The essential feature of blackening transformation is that it assigns such
a quantity to the transmittance (T) or to the blackening (S), as—analogously
to Eqgs. (1.4.1) and (1.4.2) -remains linearly proportional to the logarithm
of intensity (Y), thereby to the logarithm of concentration as well, even when
the blackening value is not on the straight part of the characteristic curve.

* Blackening, S, is a quantity derived from the primary concept of photographic
transmittance Tp (transparency):

S=- lIgTp.

In European spectrochemical laboratories almost exclusively blackening is measured,
while in the United States mainly transmittance is used. Therefore, the mostimportant
relations will be given in the following on the basis of transmittance as well.

On the scale of densitometers the hundredfold values of the actual blackening and
transmittance can be read.

The term ‘blackening’ frequently occurs in the English literature in the form of
‘density’. The use of this term is, however, justified only when it is preceded by the
specification ‘optical’ or ‘photographic’. To avoid misunderstanding, only the term
‘blackening’ is used in the present book, according to recent recommendations (see,
footnote on p. 8). A further reason for doing so is that in connection with transfor-
mation procedures the expression: ‘blackening transformation’ is widely applied.

6



15.1 GRAPHICAL TRANSFORMATION

Blackening transformation can be effected both graphically and by nu-
merical calculation. The graphical solution is very simple. First the charac-
teristic curve [10, 11] is constructed using the blackening values measured
on the wavelength of the analytical line under the given experimental
conditions (excitation, optical, photographical and evaluation conditions).
The straight part of the characteristic curve is elongated towards the low
intensity values. This straight line which also includes the straight part of

) (b)

Fig. 1.5.1. Two theoretical possibilities of the graphical blackening transformation

the characteristic curve, is the transformed or ‘straightened’ characteristic
curve (Fig. 1.5.1(a)). In principle any straight line, obtained either by choice
or b)éb)c)alculation, can be used as transformed characteristic curve (Fig.
1.5.1(b)).

The transformed blackening value belonging to a blackening S is denoted
by P. The related S, P values are given by the corresponding values belong-
ing to the points on the same ordinate of the characteristic curve. The trans-
formation is done by projecting the measured blackening values from the
characteristic curve to the previously drawn straight line, parallel to the
ordinate, thereafter reprojecting parallel to the abscissa (see Fig. 1.5.1).
The value read at this point is the transformed blackening [12]. In spite
of its simplicity, this method has not gained general acceptance, since the
construction of individual characteristic curves would be difficult and time-
consuming in routine analyses.



1.5.2 SAMPSON-BAKER—SEIDEL TRANSFORMATION

Blackening transformation by calculation is of earlier origin. Sampson
[13] and Baker [14, 15] and also Seidel [16] observed several decades ago
that the lower curved part of the characteristic curve can be ‘straightened’
if a correction term is deducted from the blackening values; this term is
a definite function of blackening:

PwW=S-D

where Pw is the transformed blackening,* the correction denoted by D is
the Gaussian subtraction logarithm, belonging to S, whose value is given by:

D=S Ig (105 -1).

This relationship has an important role in the different fields of spectro-
graphic evaluation (P- and /-transformation, background correction).

Combination of the above two equations gives tbe relationship between
the quantities Pw and S:

Pw = Ig (10s - 1).

The relationship between Pw and Tpis:

The IT-transformation was the first method which -on the ground of
purely empirical observations —assigned such a quantity to the measured
blackening which is in linear relation with the Y value. According to more
detailed investigations [17] this method can only be applied for certain
types of emulsions, and even then, only within a very narrow range of
wavelengths (e.g. in the case of Agfa blau extrahart emulsions, at about
370 nm).

153 honerjAger-sohm-kaiser transformation

Starting with the observation that the W-transformation overcorrects
in the medium ultraviolet range, which is very important from the point
of view of the analytical lines of technically important metals, Honerjager-
Sohm and Kaiser [17] introduced the simple modification that only half
of the D value was deduced from the measured blackening values. Accord-

* The original and usual designation of the Sampson-Baker-Seidel transformation
is W. The IUPAC Committee in its proposition ‘Nomenclature, Symbols and Usage
in Analytical Atomic Spectroscopy, Part | ’, published in 1967, suggested the symbol P
(photographic parameter) for the designation of transformed blackening with an
index denoting the transformation method applied. In order to give a consistent
treatment, this designation is used in this book too, when procedures similar to the
original -P-transformation are used.
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ingly, the P-~-transformation suggested by the latter authors (the index
was introduced later) is given by the following equation:

Pm=8 —D.

This procedure can be applied in a wider spectral range which is just
the one important in spectrographic analysis—between 250 and 320 nm,
and generally for a number of emulsion types. However, this method cannot
be applied for analytical lines of other wavelengths.

154 KAISER TRANSFORMATION

The multiplication factor of the D correction is 1forthe W-transformation,
while it is 1/2 for the P x*-transformation. When, instead of the above
values, a transformation coefficient is introduced whose value depends on
the type of the photographic plate, method of development and wavelength
used [18], the blackening transformation will hold good for wider limits [17].
The general P-transformation [19]—whose designation was originally Pa,
Ptand finally Px has the following final form [20] written for blackening
(S) and photographic transmittance [Tp], respectively:

Px=S —x D (1.5.1)

p*=*igd-T.)-19Tp

The P~-transformation has found ivide application since it gives, in general,
good accuracy and is relatively simple. In many cases the exact determina-
tion of X has also given rise to problems. This is generally done so [19] that
the blackening of the corresponding lines of the spectra, obtained with
a two-step filter (or two-step rotating sector, etc.), is measured at two steps
of the spectra. Equation (1.5.1) gives the difference of these blackening
values:

and

APx = AS —xAD. (1.5.2)

If the blackening values of a pair AS —S.d — Sb are situated on the
straight part of the characteristic curve, while those of another value-
pair AS (belonging to the same intensity signal-pair) lie on the under-
exposed part [21], x can be determined from the equations, since APXis
identical in both cases. On the basis of the following formula [19]:

___AS'- AS" _ AAS

X~ AD'—AD" ~ AAD
x can only be determined, however, with low precision due to the double
differences. This can be improved by averaging a great number of data [11].

The method proposed by Boumans [22] has also proved advantageous.
Equation (1.5.2) is the equation of a straight line. When the dP-values are

2 |-Transformation 9



plotted as function of the blackening differences AS and a straight line is
fitted to the experimental points, the slope of this straight line gives
directly x.

The /~-transformation is an empirical equation. The transformation
coefficient is not associated with a physical meaning. This is the actual
weight factor for the correction term D. More detailed studies [21] have
shown that the /~-transformed blackening curve is not strictly a straight
line. At the point of the characteristic curve where the under-exposed and
the straight parts meet, there is an inflection or break point on the trans-
formed curve, which divides the transformed characteristic curve into two
sections of somewhat different slopes [23]. This obviously involves an
increase of error, /*-transformation renders the straight part of the original
characteristic curve slightly curved, since non-linearly varying a/)-values
will be deducted from the A-values which vary linearly as a function of Y.
For blackening values smaller than 0.10-0.05 the /*-transformation deviates
quickly from the straight line. Due to these drawbacks, the method cannot
be regarded as a final solution of the problems of blackening transformation,
in spite of all of its advantages.

155 MODIFIED KAISER TRANSFORMATION

The transformation factor x depends on the wavelength [18, 19] and
even on the absolute value of the blackening [24-27]. Kaiser [19] took
this blackening dependence into account by introducing a new correction
factor.

The equation of Kaiser’s second approximation is:

P'=S—xD —m—
Si

where a is a factor depending on the wavelength. Since the value of m
should be determined by trial and error, the equation containing the two
correction factors is inconvenient and has not found application in practice.
Its accuracy is, however, an advantage, when an appropriately programmed
computer is used for the calculations.

15.6 CANDLER TRANSFORMATION

Candler [28] sought an equation of linear transformation which is inde-
pendent of the wavelength. The J1-transformation which was introduced
by him can be regarded as a /*,,-transformation divided by n [18]. Accordingly,
the accuracy of the J1-transformation is determined by the scatter in the
determination of x, which—as we have seen- is rather large. The condition
of wavelength-independence is only fulfilled if the ratio of x and y is a con-
stant throughout the full spectral range [18]. For certain emulsion types
(e.g., Agfa and Orwo blau extrahart) the ratio xjy is a constant, while for
other spectrum plates (e.g., Perutz and llford) it is not [29, 30].

10



157 FURTHER RESEARCH

Further research has been directed partly toward the development and
perfection of the P.,-transformation, and towards deriving new transforma-
tion equations. Crosswhite and Dieke [31], furthermore Arrak [32] proposed
transformation functions which are related to the /~-transformation.

Most transformations do not utilize the advantage provided by the orig-
inal characteristic curve, which is that the straight part can be directly
used for the evaluation. These procedures also transform the straight part
of the characteristic curve, in other words, they ‘spoil’it, thereby giving rise
to further error.

158 MORELLO TRANSFORMATION

The aim of further investigations was, therefore, to construct a trans-
formation equation only for the curved part of the characteristic curve.
Morello [33, 34] has described the lower part of the characteristic curve
by a second-order equation. It is a great advantage of Morello’s empirical
relationship that this transformation gives good results if the values of
the constants are chosen correctly. It is, on the other hand, a problem that
the equation contains four parameters: SL, the lower limit of the straight
part of the characteristic curve; y, and two factors depending on the prop-
erties of the emulsion. The determination of these parametersis laborious,
thus the application of the equation is not very convenient.

1.5.9 Pi-TRANSFORMATION

The /* -transformation (originally, ~-transformation) is applied to achieve
an elongation of the straight part of the characteristic curve towards the
low blackening values [35]. The straight part of the characteristic curve
and the corresponding part of the transformed characteristic curve are
identical. The fundamental equation (Eq. 1.5.3) of the P,-transformation
remains formally the same. Accordingly, the value of n deviates from the
original definition [36]. The P L-transformation is, however, not simple
enough, and its application is time-consuming.

1.5.10. i-TRANSFORMATION

The following modification of the P L-transformation has led to sur-
prisingly good results [37]:

L =S —x'Dsly (1.5.3)

The value of the D correction is here assigned to the so-called reduced blackening,
which is obtained by dividing the blackening by y, instead of assigning it to the
blackening value itself. There is, of course, only a formal analogy between
the transformation coefficients x and x' of the Px- and *-transformations,
respectively.

2% 1



Investigations have shown [37] that there is a linear relation between
the coefficient, x', of Eq. (1.5.3) and the blackening:

where x0denotes the value of x' extrapolated to S = o; SLis the value of
$ extrapolated to x' = o, and SLis, at the same time, the blackening value
belonging to the lowest point of the straight part of the characteristic
curve.

When the value of x' is substituted from the latter equation into Eq.
(1.5.3), the Z-transformation has the following form:

£E=£ -wm(--9 -A - (1-5.4)

Let us bear in mind that for both the PL- and Z-transformations the
1-ange of values is the following:

0<s <SL.

Phe blackening values forming the straight part of the characteristic curve are
identical with the transformed blackening values, i.e. when S f>SL, PL =S
and L = S.

The practical application of the L-transformation is much more simple
than the use of the PA-transformation. It has, however, the drawback that in
order to apply it, one has to know two wavelength-dependent values (x0
and SL), in addition to the value of gradation. Further examinations have
shown that the two transformation coefficients can be merged into a single
pne. Thereby an easily manageable equation is obtained: this is the /-trans-
formation.

16 ~-TRANSFORMATION

A rigorous study [38] of a great number of data relating to the two con-
stants of the i-transformation described by Eq. (1.5.4) has shown that the
values of xOand SL are practically identical, in the cases of most different
emulsions, wavelengths and methods of development:

x0= SL.
Let us substitute this value of SL into Eq. (1.5.4):
L = S —(x0—S) eDsiy. (1.6.1)

As the studies have shown [38] the transformation coefficient x0 becomes
independent of the wavelength as well, when its value is divided by vy.
Let us denote the values divided by y by the corresponding small letters:
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and let us introduce the following analogous denotations:

— = Dsly = Ds= d. (1.6.2)
\ Y

Substituting these symbols into Eq. (1.6.1) we obtain the equation of
I-transformation (Fig. 1.6.1): i

l=s—(lc-s)-d. (1.6.3)

The fundamental equation of the ~-transformation using the photographic
bransmittancy, Tp, is the following:

| = Ig io* «Tyyelg (i - Ty7)- igTyr

Fig. 1.6.1. The reduced blackening curve, s, and
the corresponding I-transformed blackening curve

Naturally, I-transformation also relates only to the underexposed part of
the characteristic curve. When sk, s /; i.e. only in the case s < K is
the transformation necessary. The value of d is a definite function of the
reduced blackening. The /-transformation, therefore, contains only one
constant, and this renders its practical application very convenient. This
could be achieved owing to the fact that kK is a constant, independent of the
blackening, wavelength and the gradation of the spectrum plate; its value
depends only on the type and age (way of storing) of the emulsion, and on
the conditions of development [39].

A comparison with the P-transformation written in the appropriate
form, i.e. obtained on division by vy, is then self-suggesting. It must not,
however, be forgotten that this similarity is entirely formal, since the
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meanings of the quantities D and d, and k and Ic, are different and the trans-
formed curves also differ. On the other hand, one has to emphasize that the
quantities found in the Z-transformation do have physical meaning [40].

In the case of a quantitative analysis, the logarithmic intensity ratio,
AY, belonging to the analytical line-pair, which has fundamental impor-
tance, is the same as the difference, Al, between the Z-transformed values
of the blackening of the two members of the line-pair [41]:

Al = AY. (1.6.4)

Thus I-transformation gives directly the logarithm of the intensity ratio. It is
an additional advantage that the s I> k values—which usually constitute
the majority of the measured data in spectrograms of analytical samples—
need not be transformed at all, since the straight parts of the reduced
characteristic curve and of the transformed characteristic curve coincide.

A theoretical interpretation of the transformation equations is possible
by studying the properties of the photographic emulsions [42], the initiation
and growth of crystal centers produced by the irradiation, and the absorp-
tion conditions in thin and thick layers. It is not the purpose of this book
to deal with these theories, thus only the relevant literature references are
listed here [14, 15, 23, 28, 36, 40, 43-54].
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2. PRACTICE

21 INTRODUCTION

This part deals with the practical problems of the evaluation of spectro-
grams. The steps of the /-transformation, the methods for the determination
of the values of y and k, the background correction and the concentration
calculations will be described. A number of problems of the analysis which
are not in direct connection with the application of the /-transformation
will be disregarded. Consequently, with the exception of the most important
construction problems of the analytical curve, many topics will not be
dealt with in the present discussion; such as the factors influencing the
form of the analytical curve (sparking off effect, interelement effect,
parallel shift, etc.), special methods (addition method, etc.), control methods
(standards, etalons, the use of standards, etc.), the mechanization and auto-
mation of the evaluation process (application of computers and special
equipment, programming, etc.), and the treatment of the measurement
data (error calculations, statistical methods, etc.). For a study of these
topics the relevant handbooks, text-books and collections of practical
examples should be consulted.

In order to facilitate the practical use of /-transformation, the /-values
belonging to different s values have been calculated by an electronic com-
puter for the range s<,k, and grouped according to the practically occurring
/.'-values. These pairs of values are tabulated in the order of decreasing
blackening values [1].

The application of /-transformation is very simple [1, 38, 39]. First the
value of y is determined (Section 2.2). In contrast to the procedure used in
the case of the IF-, Pt/2- and /*-transformations, where y referred to the
transformed characteristic curve, y means here the slope of the straight part
of the original characteristic curve.

There are a number of possible ways of determining the transformation
coefficient k (Section 2.3). The value of k is characteristic of the type of the
emulsion. For this reason, in the case of routine analyses, the same /--value
can be used for any wavelength, provided the conditions of development
are the same. It is therefore enough to determine carefully the /.'-value
beforehand, once for a given set of analytical parameters, and this can
be used as long as the type of the emulsion and the way of developing
remain unchanged. In contrast to other transformation procedures, and
to the determination of y, there is no need for individual measurements of K
in the case of different plates and analytical lines.

The steps of the /-transformation are the following when the values of y
and k are known:

1. The measured blackening values, S, are divided by y : s —S/y.
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2. The | values belonging to the reduced blackening values, s, are found
from the table belonging to the given k value. In the cases s i> k, this
step, i.e. the transformation itself, is omitted, as | = s.

3. The difference of the values Ix and /.obtained by means of the analyt-
ical line-pair is formed. This Al is numerically identical to the value of AY
(the logarithm of the intensity ratio of the analytical line-pair), and can
be used directly for the construction of the analytical curve and for the
determination of the sample concentration, respectively.

The I-transformation gives sufficiently accurate results over the full optical
spectral range [55]. Its applicability for long wavelengths or high y-values
[56] should be especially emphasized. In the ultraviolet range the accuracy
of the /~-transformation is also satisfactory, but in the visible range it is
not. The /-transformation therefore is a great help especially in the evalu-
ation of visible range spectra [57, 58], but it can also be successfully used
for the evaluation of X-ray spectra [59] and for the examination of the
near- (photographic) infrared range [60].

22 DETERMINATION OF THE -/-VALUE

The determination of the y-value is done in the usual way, by any method
applicable for the construction of the characteristic curve [10, 61-65]. The
prerequisite of a correct y-determination is that intensity signal-pairs of
known intensity ratio should be available [61, 66, 67]. These can be spectral
lines of known intensity ratio or, more appropriately, spectral line sections
divided into two or more parts in a known intensity ratio by means of a
step-filter or step-sector. The first method is more difficult and less fre-
quently used.

The most suitable procedure is to use spectral lines of two intensity grades.
The two-step rotating sector method has been in use mainly in the United
States, and the two-step filter is mostly applied in Europe. The value of
the intensity ratio of the two steps is called sector constant or filter constant,
respectively, and is denoted by g. In the sector method, this constant is
provided by the ratio of the central angles (wb, coa) of the two sector open-
ings (Fig. 2.2.1):

q = alycoa.

The filter constant is the ratio of the intensities / band / apassing through
the two filter steps:
g=nh!h-

The sector constant is independent of the wavelength. The filter constant is,
however, not independent of the wavelength, not even in the case of the so-called
neutral filter layers. Both values are usually given in percent, i.e. the hun-
dredfold of the g value.

The negative logarithm of the sector or filter constant, that is, the loga-
rithmic sector-, or filter-constant, is denoted by AY m. as suggested by Kaiser:

AYm= - lgq
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Fie. 2.2.1. The principle of the rotating
two-step sector

Using appropriate lines of the spectra produced by means of step-filters
or step-sectors, the blackening values are measured in the two steps, on the
straight part of the characteristic curve. In order to increase accuracy, one
has to use several measured data in the calculation. Using the same spectral
line, the blackenings, Sb, measured on the less black part are deducted from
the blackening values, Sa measured on the blacker part.These differences,
ASab, are the maximal blackening differences, ASm, measured at the
given wavelength for the same step filter or rotating sector. The ASab,
values belonging to the same AFmvalues are maximal when both 8a and
Sb are found on the straight part of the characteristic curve (see Fig. 1.4.1).

Dividing ASm, the arithmetical mean of the AS”-values, by the logarithmic
filter constant AYm, we obtain the 7-value, as the following expression holds
for the straight part of the characteristic curve [5]:

A8m _ (2.2.1)
7 AY

The error of the 7-determination is composed of the errors in the measure-
ment of blackening and of the filter constant, according to Eq. (2.2.1). Most
accurate are the procedures where 7 is determined on the analytical line
itself. An exception to this rule is the medium ultraviolet range. Between
approximately 250 and 320 nm the 7-value is constant for most types of
spectrum plates, therefore it is not necessary to determine the 7-value for
each analytical line separately in this range [55].

Accordingly, the determination of the 7-value is a simple procedure.
It is, however, necessary to know the precise value of the filter constant
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furthermore those blackening values which can be safely used in the calcu-
lations as they correspond to the limits of the straight part of the characteristic
curve. Finally a sufficient number of blackening value-pairs are necessary
for obtaining a true average.

2.2.1 DETERMINATION OF THE FILTER CONSTANT

The nominal filter constant value cannot be accepted as the true one in
the case of commercial step-filters. That is only an approximate value for
the filter constant and logarithmic filter constant. The nominal filter con-
stant is generally given for white light, whereas the actual value of the filter
constant depends on the wavelength. Recently manufacturers give certified
filter constants in tabulated form for a number of wavelengths. These values
are usually accurate, although precise periodic calibration of the transmit-
tance of the filter is absolutely necessary because of ageing processes and
contamination.

The method used for the calibration of a filter may considerably affect
the dependability of the value of the filter constant. There are a number
of methods for the calibration of the filter constant.

Calibration by altering the distance of the light source from the slit is exact,
but cumbersome; it requires the use of an approximately point-like light
source whose intensity does not fluctuate in time [67]. The usual arc and
spark excitations are therefore unsatisfactory. On the other hand, if a
continuously radiating source is used, the y-value will be different from that
obtained with a source radiating line spectra [68].

The calibration of a step-filter is also possible by altering the aperture of
the diaphragm placed in the way of the beam, but in this case the filter con-
stant must be exactly known at least for one wavelength [67].

The most general method is the application of a spectrophotometer for the
determination of the filter constant. By means of a high-luminosity and
sensitive photometer the step-filter can be simply calibrated for any wave-
length. The filter should be placed in the way ofthe light beam ofthe spectro-
photometer by means of a movable filter carrier having an appropriate cut.
When the deflection of the spectrophotometer is set at 100% for the fully
transmitting part of the filter, the value of the percentage transmittance
or the AFmvalue can directly be obtained on the attenuated step by read-
ing T% or the extinction. A correct y-value is only obtained when the
transmittance of the filter surfaces is completely uniform. This is important
because during calibration a much larger filter surface must be used, owing
to the intensity conditions, than the surface corresponding to the narrow
slit width of the spectrograph used for obtaining the spectra.

The filter can also be calibrated on the spectrograph used for the analyses
[69]. When a stable light source emitting continuous radiation is used,
the characteristic curve is plotted for each step of the filter as a function
of the logarithm of the slit width, by varying the slit width. The logarithm
of the filter constant is equal to the horizontal distance measured on the
abscissa, between the straight parts of the characteristic curves. This
method is especially applicable when the filter layer is not placed on a flat
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surface, but on a curved one, e.g. on a lens. In such cases spectrophotometric
calibration is not dependable.

The filter constant can be determined by means of comparison with another
filter of exactly known filter constant [67, 70]. With the help of spectrograms
made on the same plate by two (or more) filters, the gradation of the
emulsion is determined using a filter with authentic filter constant, accord-
ing to Eq. (2.2.1); the unknown filter constant is then calculated. When
Eq. (2.2.1) is applied to the measured data obtained with both filters,
there is, in fact, no need for the direct determination of the y-value [55]:

AYmx = -AYmr.
’ Nomr

In the above equation the indices x and r refer to the unknown and known
filter constants, or to the blackening differences measured on the spectra
with the aid of these filters, respectively. The advantage of the method is
its simplicity; there is no need for special equipment (e.g. a stable source),
only a calibrated step-filter is necessary. Any error in the filter constant
of the latter naturally contributes to the error of the filter constant to be
determined.

Whichever method is used for calibration, the AFmvalues are best plotted
as a function ofthe wavelength on a diagram paper. The AF mvalues belong-
ing to the analytical lines are read from this calibration graph-

2.2.2 THE STRAIGHT PART OF THE CHARACTERISTIC CURVE

It is necessary to know which blackening values belong to the straight
part of the characteristic curve. The lower limit of the straight part, SL,
can be simply calculated from Eq. (1.6.2):

SL= K -y.

The value of y, SL and the upper limit of the straight part of the charac-
teristic curve increase with increasing wavelength, while k and ASL are inde-
pendent of the wavelength [70].

The length of the straight part of the characteristic curve, ASL, is also
independent of the type of the emulsion and the spectrograph. Its numerical
value is influenced only by the conditions of development (the composition
of the developer, the time and temperature of the development process)
[71]. In the case of usual development conditions (e.g., Agfa 1 developer,
20°C, 5 minutes) the value of ASL can be taken as 1.25 Az 0.07 [70].

The constancy of ASL makes difficult the exact determination of high
y-values. The reason is that the filter constants of the two- and three-step
filters provided for the spectrographs are chosen to fit the ultraviolet range.
In the case of the frequently applied 50% transmittance two-step filters
AYm 0.30. From Eq. (2.2.1) it follows that

ASm—y «AYm. (2.2.2)
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If therefore y = 1, which frequently happens in the ultraviolet range,
ASmsA0.30. When in the visible spectral range the y-value is, e.g. 5 for
some spectral line, then A8m= 150, i.e. it is a larger value than the full
length of the straight part of the characteristic curve, A8t. In this case,
therefore, the values Sa and 8b cannot simultaneously be on the straight
part of the characteristic curve. In the case of medium AYm and high y
values, the y-determination is impracticable [56]. If such measurement
data were still used, the y-values obtained would be lower than the real
ones, since in this case smaller ABmwould be obtained than the actual value.

This difficulty can be surmounted by the use of the special, so-called
‘y-compensating selective two-step filter’ of Nagy and Samsoni [72]. This
filter is made with a metal or carbon coating of appropriate thickness [73]
whose transmittance increases with increasing wavelength. The logarithmic
filter constant therefore decreases at a rate which corresponds to the normal
increase of the gradations of emulsions normally used in spectral analysis
[75].* As a consequence, according to Eq. (2.2.2), the value of A8mis almost
constant over a very wide spectral range.

2.2.8 BLACKENING VALUE PAIRS FOR THE DETERMINATION OF Y

It follows from what has been said above that the only further require-
ment for an accurate determination of y is the availability of a sufficient
number of blackening value pairs. In the medium ultraviolet spectral range
this is no problem (Section 2.2), since here the blackening values of the lines
neighbouring the analytical lines can be directly measured as well. At wave-
lengths longer than 320 nm, however, this procedure cannot be applied.
In this range, first of all, the value of y significantly varies with the increase
of the wavelength, further, the y-value measured on neighbouring lines
fluctuates more than in the ultraviolet spectral range [55].

If the spectrum plates contain a great number of spectrograms, normally
sufficient number of blackening value pairs can be found on the individual
spectra [10]. However, it may happen that some plates do not contain
suitable blackening value pairs in a certain wavelength range for the y-deter-
mination. In such cases an iteration method can be applied for the /-trans-
formation of low blackenings, provided the filter constant and the transfor-
mation coefficient are known [1, 38, 74], which is usually the case. The sub-
stitution of values for y are tried until the difference Al has become identical
to AY m. Since the k transformation coefficient does not depend on the wave-
length, a k value determined at a different wavelength may also be used
in this method.

One must also be careful to apply the same slit-width of the spectrograph
for the determination ofy as is used for the analytical exposures, since the
y-value also depends on the slit-width [70, 74-78].

*In spectroscopy different emulsions are used. Process, half-tone or extra-hard plates
are used to get fine grain and thin emulsion; they also give high y- and higher values.
Faster emulsions all have coarser grains, or are ‘sensitized’ for special purposes, usu-
ally for some range of visible or infrared radiation
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By the application of a two-step light attenuating device (filter, dia-
phragm, rotating sector or difference in the light path), pairs of spectra
with different blackening values can also be produced by varying the expo-
sure time. Owing to the reciprocity failure, or, in other words, as a result
of the Schwartzschild effect, the amount of radiation reaching the emulsion
is not a linear function of the exposition time, that is, the y-values of the
time- and intensity-scale characteristic curves are not identical. However,
within the same spectrum plate, the exposure time is the same for both
steps. Thus, the ratio of the exposures (amounts of radiation) is equal to
the intensity ratio, independently of the exposure time, fcr any wavelength
[79]. The y value calculated this way gives the slope of the straight part of
the characteristic curve having intensity-scale.

Thus, applying a two-step filter or sector, serial spectrograms are obtained
on a plate using a metal giving a crowded spectrum (e.g. iron, nickel) or
employing the material to be analyzed, if it is suitable in this respect;
the spectrograms are made by varying the exposure time in some appro-
priate time scale; this series then can be used for obtaining a sufficient
number of blackening value pairs for the determination of y (and at the
same time of &). The ratio of the subsequent exposure times varies generally
between 1.2 and 1.6 depending on the type of emulsion, wavelength range
and conditions of development.

23 METHODS FOR THE DETERMINATION OF «

The Kk constant of the /-transformation can be determined by different
methods: by graphical procedure and calculation [23]. These methods differ
in simplicity, speed and accuracy.

2.3.1 CALCULATION METHOD

The transformation coefficient k can be determined by means of the funda-
mental equation (1.6.3) of the I-transformation. On the analogy of the Px-
transformation, the difference of the transformed blackenings is written
as follows:

Al = As - Kk «Ad + A{sd). (2.3.1)

The line blackenings are measured on the two steps of the two pairs of
spectra made by some two-step attenuating device, preferably by a two-step
filter. The transformed blackening difference Al, on the left-hand side of
Eq. (2.3.1) will be the same on the two spectra, since the filter constant
gives rise to the same intensity ratio, and the value of y is constant at the
same wavelength.

Let us write Eq. (2.3.1) for the two pairs of spectra of different intensities.
Denote the blackening values measured on the first and second pair by s'
and s", respectively; double differences are denoted by AA. Putting the
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right-hand sides equal (cf. Eq. (1.5.2)), the value of Kk can be calculated

[11, 38]:

As'- As" + A{sd)'- A(sd)"

Ad' - Ad"

AAs + AA{sd)
~ AAd

This methodis correct in principle; however, owing to the double differ-
ence formation, it is not accurate enough, similarly to the determination

Fig. 2.3.1. The determination of SL by
means of the preliminary curve

the straight part, starts bending toward the ordinate axis [37].

of the constant x of the /", -transfor-
mation (Section 1.5.4).

2.3.2 USE OF THE CHARACTERISTIC CURVE

Whatever method was used for
the construction ofthe characteristic
curve, the lowest blackening value on
the straight part, SL, can be directly
read from it. Dividing this by vy, the
/-value is obtained according to Eq.
(1.6.2).

2.3.3 METHOD OF USING PEELIMINABY
CUBVES

The value of Kk may be obtained
without the construction of the char-
acteristic curve, if the method of
using a preliminary curve is applied
[10].

Let us plot on the ordinate
the blackenings, Sb, measured on
the attenuated step, and on the
abscissa the blackening differences
between the two steps: AS = Sa
—Shb. The value of SL can be read
directly from the preliminary curve;
this is the lowest Sb-value, where
the curve which has been vertical
for blackenings corresponding to
Divi-

sion of SL by y gives the value of k (Fig. 2.3.1).

2.3.4 DETERMINATION BY THE VALUE PAIRS Sa Sb

The value of SL and thereby k can be determined directly, without any
actual construction, from the blackening data available for the construction
of the characteristic curve. First the blackening pairs Sa Shb are ordered
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according to decreasing value. The differences AS = Sa —Sb are formed
and this value of Sb is equal to SL at which the blackening difference,
AS, begins to decrease. This is so because on the straight part the AS values
scatter around the mean value, while if at least one of the blackening values
(in this case Shb) lies on the lower, curved part of the characteristic curve,
the AS values decrease.

The value of AS naturally decreases toward the high blackening values,
too, if Salies on the upper curved part of the characteristic curve. This case
has, however, no practical significance. It is only in the determination of
y where one must pay attention that the measured blackening values should
not be higher than the upper limit of the straight part of the characteristic
curve.

In these methods, which are directly or indirectly connected with the
construction of the characteristic curve, the determination of k usually
entails a larger scatter, as the value of SL can thus be determined usually
only to an accuracy of £0*05-0.10 blackening units. Therefore, the k-values
obtained in this way can only be regarded as approximate orientation values.

235 ITERATION METHOD

It is advisable to determine the k value for the plate types used with high
precision in advance. To this end, series of spectra are made by means of
a two-step filter, and possibly with samples of logarithmically varying con-
centration [10], or with different exposure times [61, 79]. The blackening
values are measured at a number of wavelengths on the attenuated and on
the non-attenuated steps of the spectra. The line blackening values are
arranged in decreasing order. The values corresponding to the straight
part of the characteristic curve are used for the y-calculations (Section
2.2), while those representing the lower, curved part are employed for the
calculation of k [38].

All blackening values are divided by y. For the resulting reduced blacken-
ings, s, the pertaining Z-transformed blackenings are found from a table,
for an appropriately chosen value of k. If one of the methods described in
Section 2.3 has been used for the determination of the approximate value
of k and so it is known in advance, this is used in the calculations. Other-
wise, the approximate kK values which may be expected are the following
[41]: for extrahart type fresh plates of good quality: k a) 0.20. For older
‘extrahart’ or fresh ‘rapid’ plates: Kk~ 0.30. When the plate is of lower
quality ‘extrahart’ or older ‘rapid’, the value of k is about 0.40. For old,
badly stored or low quality plates: k  0.50.

The s values lower than the approximately known (or assumed) k values
are transformed with the help of the table belonging to this k value, i.e.
the pertaining values of | are found. For the reduced blackenings greater
than k this procedure is omitted, as for these values s = |. Thereafter the
transformed blackening differences (&4 — 2 = /12 are calculated. If Kk was
chosen correctly, the /IZvalues obtained for the correlated blackening pairs,

or their average, will be identical with AYm. When Al < AYm, the trans-
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formation should be done again using a higher k-value, whereas if Al > AYm,
the repetition must be done with a lower k-value [1].

In order to speed up the iteration, the following rule should be noted:
for not too low blackening values a change of -|-0.01 in Al approximately
corresponds to a change of  (0.02-0.03) in k [38].

The iteration is continued, i.e. the transformation using a successively

improved | value is repeated until, with the exact &-value, Al = AYm has
been obtained. With some practice and taking the above rule into account,
the correct k-value is found within two or three steps.

The value of k can be determined most accurately by this method. This
K can be used in the analyses as long as the type of the emulsion or the
development conditions remain unchanged.

It has been mentioned that k is usually independent of the wavelength
[39, 56]. The same average Ivalue can be used for calculations in the full
spectral range [57]. Only emulsions sensitized for the visible range are
exceptions to this rule. In the case of these plates usually a smaller &value
should be used within the sensitized spectral range than for the shorter
wavelengths [39]. When, therefore, sensitized emulsions are used, the value
of K is determined in two wavelength ranges.

24 BACKGROUND CORRECTION BY 1-TRANSFORMATION

It is known that at low concentrations the analytical curve deviates from
the straight line if the background radiation is considerable, or line coincidence
occurs, or when the element to be determined is present in some of the mate-
rials or in the auxiliary electrode as a contamination. The most important
literature data dealing with background correction are the works of Kaiser
[17, 80], the references cited therein, and some other publications [76, 81].

The blackening measured on a line can arise from several kinds of radi-
ation. The intensities are additive. There is, however, a logarithmic rela-
tionship between the radiation intensity and line blackening. As a con-
sequence, the blackenings are not additive. The background blackening or
the blackening of the coincident line cannot be subtracted from the total
line blackening. First the intensities should be calculated from the total
blackening and from the background blackening measured, e.g., beside
the line. The corresponding intensity differences should then be recalculated
to blackening, transformed blackening, or intensity logarithm [17], as
required.

The general scheme of this procedure of background correction is the
following:
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Instead of lengthy calculations, a simpler procedure is the use of Gaussian
subtraction logarithm [82]. Since the /-transformed values are identical
with the F-values, the background correction can be simply applied:

The S blackening values measured on the line and on the background
are divided by y, and from the /-transformed blackening, belonging to the
resulting reduced line blackening, s, the transformed background blackening
is subtracted. From Table 52 the value of D belonging to this difference is
found and subtracted from the transformed blackening measured on the
line. The result is the transformed blackening of the line corrected with
the background, i.e. the logarithm of its intensity.

Essentially, the same procedure can be used for taking into account line
coincidence and the contamination of the auxiliary electrodes [83].

25 DETERMINATION OF CONCENTRATION FROM THE AZ-VALUES

The first step of the determination of the concentration is the construction
of the analytical curve (Fig. 1.3.1) by means of samples of known concentra-
tion. This curve is in most cases linear over a wide range of concentrations,
under exactly defined experimental conditions.

The determination ofthe concentrations, c', corresponding to the JI1;= AV
values obtained by the analytical series of spectra, may be achieved graphi-
cally or by means of calculation. In both methods the parameters of the ana-
lytical curve, i.e. the values of cr and rj according to Eq. (1.3.1), must be
known. Instead of rj - as suggested by Scheibe and Schéntag [84] -the
relative concentration, ¢m, belonging to AYm can also be used (Fig. 2.5.1).
The value of AY mis required anyway, for the determination of y. Occasional
construction of the analytical curve by means of the ¢r and ¢m values is
much simpler than the use of rj instead of ¢cm. The following relation exists
among the quantities rj, ¢\ and e€m:

ignh-ige; (2.5.1)
A

In the graphical method ¢' corresponding to Al is read directly from the
graph drawn on a logarithmic chart.

In the calculation method Al is determined from Eq. (1.3.1). The value
of r]is calculated from Eq. (2.5.1).
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Fig. 2.5.1. The construction of the analytical
curve by means of the parameters cr and cm

For the construction of the analytical curve relative concentration values
are used. Thus the devalues obtained in the analyses always give relative
concentration values, ¢'. What is needed in practice is the value expressed
for a unit amount of the composite sample. The unit of the total amount
of material can be, e.g. 1, 100, 10®0r 10®g, the relative concentration
being g/g, %, ppm or ppb, respectively. In the case of liquid materials, the
unit amount of material (solution) can be, e.g., 1mlor 100 ml. The quantity
of the element in question calculated for this unit volume is usually given
for example in yg or g. The concentration related to 100 weight- or
volume unit is usually called weight percent and volume percent, respec-
tively.

There are two cases in the calculation of concentration cx from the relative
concentration, ¢

(@ The cr concentration of the reference element is constant and identical
in both the standard and the unknown sample.

(b) The concentration of the reference element is not constant.

In the first case the fundamental equation (Eqg. (1.3.1)) of the evaluation
can be written, utilizing the relation ¢' = cXcr, as follows:

lg = lIger+ Igcr+ NAL

Since in this case not only ct but also cris constant, the analytical curve
of the form Ig cx, Al can directly be constructed, and the cx concentration
values corresponding to the devalues can be read without any calculation.

In the examination of solutions and powders the standard is almost invari-
ably given separately to the analytical sample, in every case in the same
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quantity. In such cases therefore cris always constant. It is also self-evident
that if the value of c. is practically (within =p5%) identical in the standard
and in the sample of unknown concentration, the above procedure can be
applied directly. This is the case, e.g. with metals (aluminium, etc.) or
different types of low alloyed steels (Fe !> 95%).

In case when the value of cr cannot even practically be considered con-
stant, the analytical curve must be constructed by using the relative con-
centrations, and the values of ¢' obtained from the /1l values must be con-
verted into cx values. This calculation can only be done if a so-called ‘total
analysis’ is performed. This means that the relative concentrations of all
elements have to be determined which are present at a significant concentra-
tion level in the sample. In this case the concentration to be determined is
given by the following expression:

0
where 2i! chls the sum of the relative concentrations of the above-mentioned
other elements.
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3. NUMERICAL EXAMPLES

3.1 INTRODUCTION

In the following, actual examples will be used to illustrate the determination
of the constants y and kK (Section 3.2) and the calculation of Al (Section 3.3),
from the simplest to the most complicated cases (Chapters 3.3.1-3.3.4).
Finally, the concentration values corresponding to the zF-values will be
calculated as an example.

The calculations using the given measurement data have been described
in word form. When necessary, sketches have been used for illustrating the
steps of the calculations. At the end of each example the numerical data
were collected from the initial data through the intermediate values up to
the final results, in the form of tables that are easy to comprehend.

It must be emphasized that the values of 8, AS, s, As, |, Al, AYm and K
are given in the numerical examples as the hundredfold of their original value.
This is done since usually the hundredfold values of the true blackenings
are directly read from the »S-scale of the densitometers. In this case at most
values with one decimal digit number are used instead of three decimal
digits, as this allows easy survey of the examples.

Accordingly, the hundredfold values of the blackenings, transformed blacken-
ings and logarithmic intensities are plotted on the ordinate of the analytical
curves. Obviously, if the concentration is determined by calculation and
not by the graphical method, in other words, in the case of analyses without
standards, the algebraic values of the blackening (reducing and transformed
blackening, logarithmic intensity, filter constant, transformation constant)
must be used instead of the hundredfold values in the equations, as it is done
in the numerical examples.

In order to show clearly for all tabulated and numerical data which values
are the original ones and which are multiplied by one hundred, the original
values are given in bold-faced type (e.g., y = 2,1), whereas the hundredfolds
are set in normal type (e.g., AYm= 31.2). No mistake is possible in the
numerical values of the concentrations, which are always given in percent,
therefore these values are given in usual type.

3.2 EXAMPLE FOR THE DETERMINATION OF y AND «

In Sections 2.2 and 2.3 the methods for the calculation of y and k were
discussed. The following actual examples will illustrate the detailed calcu-
lations. \

For the dependable calculation of y and k one needs the value of AYm,
and about 15-20 of such blackening value pairs, Sa, Sh, which are approxi-
mately evenly distributed over the straight and the lower part of the char-
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Table 3.2.1

Numerical Example for the Determination of y and «

Sa sb As AYm—285
1670 1340 | 33.0 £;ASm % 40
1850 1215 1*335 ASp = ———- = ©= 331

1425  108.7 [ 3338
1290 970 3L9 e e

117.2 842 | 33.0 vA OASM = 331 = _

105.7 730 327 _  AYm 285

96.8 633, 335

91.3 584 329 V=116 = 30 K= 25

83.6 500 336 - j i ~
76.5 432 333 S Jla i b Al 1 la Ib Al
65.2 324 1 328 | : ' j i

5608  "255) 31.3 j 49.0 220 49.0 188 J 302 49.0 208 282
494 | 203 291 426 175 426 115 311 426 139 287
410 j 156 254 353 134 353 38 315 353 6.7 284
3.1 j 129 222 303 111 03 — 12 315 303 21 282
31.4 109 205 271 94 261 —52 313 271  — 17 286
25.7 81 176 222 70 191 —I120 311 21 — 79 29.0
226 67 159 195 58 148 —161 309 170  —I115 285
190 [ 52 138 164 45 96 —212 308 121  —161 282
16.2 41 1 Tl = 31.0 285

acteristic curve. The blackening value pairs are produced by some device
that brings about a known intensity ratio, usually by a step-filter or a
rotating sector (Section 2.2).

In the present example such blackening value pairs are shown which were
measured on an ‘extrahart’ type spectrum plate of medium fog level and
produced by a spectral line chosen in the ultraviolet wavelength range.
The blackening value pairs are listed in decreasing order (Table 3.2.1).
The calibrated value 51.9% was obtained for the filter constant at the given
wavelength for a two-step filter (nominal value: 50%) used for producing
the blackening pair Sa, Sb. Thus the logarithmic filter constant is:

av = 100 lg = 100+lg™ = 285+

Columns 1 and 2 of Table 3.2.1 contain the (hundredfold) values of the
blackenings Saand 8b, as read on the densitometer. In the upper frame
the (hundredfold) values of the filter constant are given. The blackenings
8 > 5.0 are used for the calculations, i.e. the data of the bottom line are
not employed, since there Sh< 5.0.
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First the differences AS = Sa—Sb (Column 3) are calculated. The limit
above which all blackening values are found on the straight part of the
characteristic curve,, is given by a dotted line. This limit is established from
the blackening differences in Column 3: at higher blackening values the
AS values fluctuate around an average (in the present example this is about
33 blackening unit difference). As soon as Sh (and later, as the blackening
values drop further, Saas well) falls to the lower curved part, the value of
AS will obviously begin to decrease. The dotted limiting*line is drawn on
this basis. The value of y is determined from the blackening differences
higher than this limit, while the lower blackening values are employed for
the determination of the correct value of Ic, using the y previously obtained.
For the determination of k it is enough if only one of the employed blacken-
ing value (Sb) pairs is on the lower curved part.

The average of the blackening differences —in the present case: 11 —
corresponding to the straight part is 33.1 (see the second frame). Accord-
ingly, the value of y is 1.16 from Eq. (2.2.1) (see third frame).

The value ofy should, of course, be determined for each plate and, within
the wavelength range where y changes even on the same plate separately
for the analytical lines (Section 2.2).

The exact calculation of the value of k is started by the iteration method
when the gradation of the characteristic curve is known [1]. The saand sb-
values, corresponding to Sa and Shb below the dotted line, are calculated,
in other words, the blackening values are divided by y (Columns 4 and 5).

Since the emulsion used was not fresh we selected the approximate value
K = 30 (Section 2.3.5). From the table for k = 30the /-transformed blacken-
ings (/) belonging to the reduced blackenings (S) are read. These are given
in Columns 6 and 7.

Naturally, the blackening values a> k were not transformed, as for these
values | =s (Section 1.6). Thus the four A-values in column s are identical
with the first corresponding four sa-values in Column 4 of Table 3.2.1.
Thereafter the values Al — fa—Ib (Column g) are calculated and then

averaged. The average Al values aregivenin the lowest frame. Since the result
obtained is Al — 31.0, the choice of k was not correct, for in that case the
calculations should have resulted in the transformed blackening difference
of ~XK= AYm= 285.

In the present case Al —AYm= 2.5; this is the value by which the
transformation gave a too high result in the case of &=30. Applying the
approximate rule concerning the relation between the variation of k and |
(Section 2.3.5), the transformation is repeated with a k value smaller by
5-6 units.

Let us choose the value k = 25, and find the transformed blackening
values la and Ib belonging to sa and b in Columns 4 and 5, from the cor-
responding Table. The results are given in Columns 9 and 10, and the trans-
formed blackening differences Al = la— Ib obtained for k = 25 are found
in Column 11. (It must be remembered in the subtraction that the small Ib
values are negative numbers!) The average of the /1/-values is now 28.5,
which is just equal to the expected value of AYm= 28.5. The iteration
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therefore gave the correct result, k = 25, in the second step. It occurs very
rarely in practice that two or three trials fail to give the correct result.
It should be noted that if there is a difference of only a few tenths between
the values of Al and AYm, the iteration may be discontinued. The remaining
small difference will not give rise to any considerable error in practical
analysis.

The value of k determined for a given type of emulsion can be used for
plates treated under the same conditions of development, i.e. the &-value
need not be determined in each case for every plate (Section 2.3.5).

3.3 EXAMPLES FOR THE CALCULATION OF THE ALVALUES
3.3.1 GENERAL REMARKS

When the constants are known, the determination is very simple. For the
construction of the analytical curve, then for the calculation of the con-
centrations, the transformed blackening difference of the analytical line
pair is required, since according to Eq. (1.6.4): Al —AY.

3.3.2 CALCULATIONS WITHOUT BACKGROUND CORRECTION

In the simplest case the background blackening is so low that its value
can be neglected in comparison with the measured blackening values. In
such cases background correction is unnecessary. The calculation follows the
scheme:

The signs + and - after Ix and Ir mean that the lower value should be
subtracted from the upper one, without regard to the absolute value of I.
In the following example, therefore, +39.8 should be deducted from —4.4.

Let the experimental data be the following: 8X= 23.2, Sr= 89.6,
y = 2.25 and Kk = 32. The calculations are shown in Table 3.3.2.1.

Table 3.3.2.1
S | s 1 j Al
X ! 23.2 10.3 ' —4.4

r | 89.6 i 39.8 39.8
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3.3.S CALCULATIONS WITH BACKGROUND CORRECTION FOR THE ANALYTICAL LINE

When the difference between the blackening of the analytical line and
the background is small, background correction is necessary.

Let the following values apply: the value of the blackening measured
on the analytical line (in the visible range): SxHU = 56.8; the mean back-
ground blackening beside the line: SUXY = 28.3; the reference blackening:
Sr+U = 154.4; the background blackening beside it: iSur) — 16.0; the
gradation: y — 4.15; and the transformation constant for the Gevaert
Scientia 23 D 56 type spectrum plate: kK = 18. As the value ofthe reference
blackening did not change significantly on spectra made with different
analytical samples, furthermore, since the difference between Sr+Uand the
not too high tiyr) is considerable, the blackening values measured on the
line of the reference element need not be corrected for background intensity;
Sr+U can be accepted to equal Sr.

Taking these into account, the /-transformation is effected according to
the steps given in Eq. 2.4.1 (Table 3.3.3.1).

Table 3.3.3.1
s jJ a 1 1 D]
L x+u,u Dalx+uu | Ix A
X j-u 56.8 m 137 11.2 138 66.6 | —45.3
" 28.3 i 6.8 —2 .6 I —82.5
r 1545 | 37.2 372 e

3.3.4 CALCULATIONS WITH BACKGROUND CORRECTION FOR THE ANALYTICAL LINE-PAIR

3.34.1 CALCULATIONS IN THE CASE Yx=Yr1= Yu(x)= Yu(r)

If the background blackening level is very high, the background correction
must be performed on the blackening values of both members of the analytical
line-pair. In this case the background correction on the line of the reference
element should be done in just the same way as on the analytical line.

The calculation scheme is the following:
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Let the blackening values measured on the analytical line-pair and in its
neighbourhood in the spectral range around 360 nm on a plate with a high
fog be the following:

Sx+U = 90.5, Su¥) = 42.8, Sr+U= 70.3, Su() = 37.2

and y = 1.44; furthermore, corresponding to the y value which is relatively
low at this wavelength, the value ofthe transformation constant is high [39],
K = 55. Of the tables given in this range for even k values, either of the
neighbouring tables (in this case the one for k = 54 or k = 56) can be used.
For exact calculations the required kK values can be determined by inter-
polation from the two corresponding neighbouring tables, similarly as shown
in the following examples.

Substitute the measured data into the steps of the former calculation
scheme (Table 3.3.4.1).

Table 3.3.4.1
S j s |
X+ u(x) 90.5 62.8 62.8 40 g 215 41 3
42-8 29-7 21-9 Al DA I Al = 21.4
r+ u(r) 70.3 48.9 4,9 33.3 28.0 19.9
u(r) 37.2 25.8 15.6

In this example the blackening measured at the analytical line need not
have been transformed, i.e. sx+u = Ix+tu = 62.8, since this value is greater
than k = 55. On the other hand, the reduced blackening of value 48.9
obtained by dividing the 70.3 line-blackening of the reference element by
y had to be transformed. It should be noted that the more usual case is
when only the blackening values measured on the analytical line must be
transformed.

3.3.42 CALCULATIONS IN THE CASE Y x”™ Yu(x)"Yr = Yu(r)

When the gradation calculated from the blackenings measured at the line
of the reference element is different from the y-value of the analytical line,
then different y-values are used for the two members of the line-pair. In the
previous example, let the gradation measured at the analytical line be
yx = 1.44, while at the somewhat higher wavelength of the reference element
yr = 1.52. The calculations repeated with these values are contained in
Table 3.3.4.2.
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Table 3.3.4.2

S s |
X -f~u(x) | 90.5 62.8 62.8 40.9 215 41.3

42-8 29-7 21-9 Al | Al = 254
r+ u(r) 70.3 46.3 447 31n 28.8 15.9
u(r) 37.2 24.6 133 j~

It can be seen that a 5% change in the y-value significantly affects the
Al-value at one of the analytical lines.

3.3.43 CALCULATIONS IN THE CASE yx d y..(I) & yr ¢ VM)

Examinations on the characteristic curve have shown that different y
values are obtained for line spectra and for continuous spectra [76, 81, 85].
The background gives a continuous spectrum, therefore the difference in
the value of y should be taken into account in accurate studies.

In the case of blackenings given in the previous example (using again
the value k = 55), let the corresponding gradations be: yx+u(X) = 1-44,
W(x) = 1*30, yr+Ur) = 1.52, yu() = 1.37. Repeating the calculations with
these y values, the results given in Table 3.3.4.3 are obtained.

Table 3.3.4.3
\ S S \ |
X + u(x) 90..) 62.8 62.8 36-0 24.9 37.9
1
42-8 329 26-8 ~ DA I Al = 26.8
r+ u{r) 70.3 46.3 44./ 26.9 33.6 111
u{r) 1 372 27.1 17.8

Using separate y-values for the calculations, the result obtained for the
transformed blackening difference is other than the value obtained using
a uniform y*

*When the calculations in Section 3.3.3 are repeated with the value of y obtained
for the continuous spectrum (when the reference densities were not corrected for
background radiation) the result is —88.7 instead of Al = —82.5, if the original
y = 4.15 is used for the analytical line and y = 3.70 for the background blackening
keeping k = 18 unchanged.
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3.4 EXAMPLES FOR THE CALCULATION
OF CONCENTRATION FROM THE Al VALUES

In our examples the Al transformed blackening differences belonging to
the analytical line-pair were calculated from the measured blackening
values. The Al values give the logarithm of the intensity ratio of the ana-
lytical line-pairs, they can therefore be used directly for the calculations of
the concentration.

From the value of Al (= AY) calculated by the method described in the
previous examples, the c' relative concentration can be obtained according
to Eq. (1.3.1) when c' and rj or, instead of the latter, the quantities cinand
AYm are known (Section 2.5). In this case an equation is used, therefore
AYm and Al mean the true values of the filter constant and transformed
blackening differences, respectively.

Let us use the following values in our next example:

ct = 0.355%, cin— 0.79% and AYm= 0.285.
The value of rj, from Eq. (2.5.1) is the following:

_ lgdn—Igc)= —0.102 + 0.450 ~ j 22
\ AYm 0.285
Table 3.4.1
100 mAl 17.2 —36.8 4.9 -12.6 I -0.5
Ig c' —0.241 —0.899 —0.390 —0.604 —0.466
c' % 0.674 0.126 0.407 0.249 0.360

The devalues of five samples of unknown concentration, for the same
element, are listed in the first line of Table 3.4.1. In order to prevent
misunderstanding, it is explicitly given in the caption of the table that the
values are hundredfolds of Al, so that for further calculations they should
be divided by 100. According to Eq. (1.3.1), at given values ofthe constants,
when the devalues are successively substituted into the equation Igc' =
— 1.22 Al - 0.450, the values of Igc' and the concentrations, c', are found
in the second and third line of the table, respectively.

Let us construct by means of the above parameters the analytical curve
on a logarithmic chart and read from it the c¢' values corresponding to the
devalues found in Table 3.4.1. Compare these results with the calculated c'-
values shown in Table 3.4.1.

The calculation of the concentration cx from c' requires only a multipli-
cation by a factor, so that no separate example is given for this calculation.
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5. NUMERICAL TABLES

TABLE 5.1. Lvalues belonging to s = S/y for different /.-values  41—110
TABLE 5.2. D-values belonging to S 111—112
TABLE 5.3. Tp-values belonging to S 113—114






TABLE 6.1

Z-values belonging to s = S/y for different ~-values
The tables give the hundredfold of the real k-, s- and Z-values

(For notations of. Section 1.2, List of Symbols)

k=10
k=1l
k=12
k=13
K = 10
S | S | S | S S |
10.0 10.0
9.8 9.7 8.0 6.5 6.2 2.9 4.4 —1.3 26 — 65
9.6 9.3 7.8 6.1 4.2 —1.8 24 — 72
9.4 9.0 7.6 5.7 6.0 2.4 22 — 80
9.2 8.6 7.4 5.3 5.8 2.0 4.0 —2.3
9.0 8.3 7.2 4.9 5.6 1.6 3.8 —2.9 20 — 88
8.8 7.9 7.0 4.5 5.4 11 3.6 —3.4 18 — 9.6
8.6 7.6 6.8 4.1 5.2 0.7 3.4 —4.0 16 —105
8.4 7.2 6.6 3.7 5.0 0.2 3.2 —4.6 14 —115
8.2 6.8 6.4 3.3 4.8 —0.3 3.0 —5.2 12 —126
4.6 —0.8 2.8 —5.9 1.0 —138
K= 1
S i S | S | S | S |
11.0 11.0
10.8 10.7 9.0 7.5 7.0 3.7 5.0 —0.8 3.0 — 64
10.6 10.3 8.8 7.2 6.8 3.3 4.8 —1.3 28 — 71
104 10.0 8.6 6.8 6.6 2.9 4.6 —1.8 26 — 78
10.2 9.7 8.4 6.4 6.4 2.4 4.4 —2.3 24 — 85
10.0 9.3 8.2 6.1 6.2 2.0 4.2 —2.8 22 — 93
9.8 9.0 8.0 5.7 6.0 1.6 4.0 —3.4 20 —101
9.6 8.6 7.8 5.3 5.8 1.1 3.8 —4.0 18 —11.0
9.4 8.3 7.6 4.9 5.6 0.6 3.6 —4.5 16 —12.0
9.2 7.9 7.4 4.5 5.4 0.2 34 —5.1 14 —130
7.2 4.1 5.2 —0.3 3.2 —5.8 1.2 —141
1.0 —154

4 (-Transformation 44



42

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8

13.0
12.8
12.6
124
12.2
12.0
11.8
11.6
114
11.2

11.0
10.8
10.6

12.0
11.7
11.3
11.0
10.7
10.3
10.0

9.7

9.3

9.0

8.6
8.3

13.0
12.7
12.4
12.0
11.7
114
111
11.7
10.4
10.0

9.7
9.4
9.0

9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6

10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2

7.9
7.6
7.2
6.8
6.4
6.1
5.7
5.3

4.9
4.5
4.1

8.7
8.3
7.9
7.6
7.2
6.8
6.5

6.1
5.7
5.3
4.9
4.5

7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8

5.6

54

8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8

12

3.7
3.3
2.9
2.4
2.0
1.6
11

0.7
0.2
—0.3
-0.8

4.1
3.7
3.3
2.9
2.5

2.0
1.6
1.2
0.7
0.2
—0.2
—0.7

5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8

3.6
3.4
3.2

5.6
5.4
5.2

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4

—1.2
—17
—2.3
—2.8
—3.3
—3.9

—44
—5.0

—56
-6.3
—6.9

—1.2
—1.7
—2.2

—3.2
—3.8
—4.3
-4.9

—6.6
—6.1
—6.7
—7.4

3.0
2.8
2.6
2.4
2.2

2.0

18
1.6

14
1.2
1.0

3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

— 76
— 8.3

—10.6

—115

—12.4
—134

—145
—15.7
—17.1

— 81

— 8.8
— 95
—10.2
—111
—11.9
—12.8
—13.8
—14.8
—16.0
—17.3
—18.7



14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
134
13.2

13.0
12.8
12.6
12.4
12.2

4*

14.0
13.7
13.4
131
12.7
124
12.1
11.8
114
111

10.8
10.4
10.1

9.7

15.0
14.7
14.4

13.8
13.4
131
12.8
12.5
12.2

11.8
11.5
11.2
10.8
10.5

11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8

9.6
9.4
9.2
9.0
8.8

12.0
11.8
11.6

114
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4

9.4
9.0
8.7
8.3
8.0

7.3
6.9
6.5
6.1
6.7
6.4
5.0

10.1
9.8
9.5
9.1
8.8

8.4
8.0
7.7
7.3
6.9
6.6
6.2
5.8
54

8.6
8.4
8.2

8.0
7.8
7.6

IS

7.0
6.8
6.6
6.4
6.2

9.2

9.0
8.8
8.6

8.4
8.2
8.0
7.8

7.6

7.4
7.2

7.0
6.8

4.6
4.2
3.8

3.4
2.9
2.6
2.1
17
1.2
0.8
0.3
-0.2
-0.6

15

5.0

4.6
4.2
3.8
34
3.0
2.6
2.2
17
13
0.8

0.4
—0.1

6.0
6.8
6.6
6.4
6.2
6.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6

6.6
6.4
6.2
6.0
5.8
5.6
54
52

5.0
4.8
4.6
4.4
4.2
4.0

—11
—1.6
—2.1
—2.6
—3.1
—3.7
—4.2
—4.8
—6.4
6.9

—6.6
—7.2
—17.8

—0.5
—1.0
—15
—2.0
—2.5
—3.0
—3.5
—4.1

—4.6
—5.2
—5.8
—6.4
—7.0
—7.6

k=14

k=15

K=16

k=17

|
34 — 86
32 — 9.2
30 — 9.9
28 —10.7
26 —11.6
24 —123
22 - 132
2.0 —14.2
1.8 —16.2
1.6 —16.3
1.4 —17.6
1.2 —18.8
1.0 —20.4
|

3.8 — 83
36 — 8.9
34 — 96
3.2 —104
3.0 —111
2.8 —11.9
26 —12.7
2.4 —136
22 —145
20 —155
1.8 —16.6
16 —17.7
1.4 —19.0
1.2 —20.4
1.0 - 220
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16.0
15.8
15.6
15.4
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
134
13.2

17.0
16.8
16.6
16.4
16-2
16.0
15.8
15.6
15.4
15.2

15.0
14.8
14.6
144
14.2
14.0
13.8

44

16.0
15.7
154
15.1
14.8
145
14.2
13.8
135
13.2

12.9
12.6
12.2
11.9
11.6

17.0
16.7
16.4
16.1
15-8
15.5
15.2
14.9
14.6
14.2

13.9
13.6
133
13.0
12.6
12.3
12.0

13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
114
11.2

11.0
10.8

11.2
10.9
10.6
10.2

9.9

9.5
9.2
8.8
8.5

7.7
7.4
7.0
6.6
6.3

11.7
11.3
11.0

10.7
10.3
10.0
9.6
9.3
8.9
8.6
8.2
7.8
7.5

7.1
6.7

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4

8.2

8.0
7.8
7.6
7.4
7.2

10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6

6.9
5.5
5.1
4.7
4.3
3.9
3.5
3.1
2.7
2.2

18
14
0.9
0.5
0.0

17

6.3
6.0
5.6
52
4.8
4.4
4.0
3.6

3.2
2.8
2.3
1.9
15
1.0
0.6
0.1

7.0
6.8
6.6
6.4
6.2

6.0
5.8
6.6
6.4
5.2

5.0
4.8
4.6
4.4
4.2

7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
54
52

5.0
4.8
4.6

—1.4
—19

-2.9
—3.4
-3.9
—45
-5.0
-5.6

—1.4
—8.0

13
—1.8
—2.2
-2.8
—3.3
- 38

4.3
—4.9

54

6.0

—6.6
7.2
—7.8

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
18
1.6
14
1.2
1.0

4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
16
14
12
1.0

- 87
— 93
—10.0
—10.8
—115
- 123
-13.1
—14.0
-14.9
—16.8

-16.9
—18.0
-19.2
20.5
—22.0
—23.6

— 84
— 91

- 104
- 111
—11.9
—12.7

- 135
- 143
-15.2
16.1
17.1
18.2
19.4
-20.6
22.0
-23.5
- 253



18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
16.8
16.6
16.4
15.2
15.0
14.8
14.6

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

18.0
17.7
174
17.1
16.8
16.5
16.2
16.9
16.6
15.3

16.0
14.7
14.4
14.0
13.7
134
13.1
12.7

19.0
18.7
18.4
18.1
17.8
17.5
17.2
16.9
16.6
16.3

14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0

11.8
116

114
11.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
16.4
15.2

124
12.1

11.8
11.4
111
10.8
10.4
10.1
9.7
9.4
9.0
8.7

8.3
7.9
7.6
7.2
6.8

16.0
16.7
16.4
16.1
14.8
145
141
13.8
135
13.2

11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8

16.0
14.8
14.6
144
14.2
14.0
13.8
13.6
13.4
13.2

6.4
6.1
6.7
6.3
4.9

4.6
4.1
3.7
3.3
2.9
2.5
2.0
1.6
1.2
0.7

12.9
125
12.2
11.9
115
11.2
10.9
10.5
10.2

9.8

7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
6.8
6.6
6.4

52
5.0
4.8

4.6
4.4

4.2

13.0
12.8
12.6
12.4
122
12.0
11.8
11.6
11.4
11.2

— 0.7
— 11
— 16
— 21
— 26
— 31
— 36
— 41

— 4.7

— 5.2
— 6.8
— 6.3
— 6.9

— 75
— 81

—10.1

9.5
9.1
8.8
8.4
8.0
7.7
7.3
6.9
6.6
6.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
1.2
1.0

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

k=
k=
k=

-10.8
—11.6
—12.2
—13.0
—13.8
—14.6
—16.6
—16.4
—17.4
—18.4

—19.6
—20.7
—22.0
—235
—26.1
—26.9

58
5.4
6.0
4.6
4.2
3.8
3.4
3.0
2.6
2.2

18
19
20

46



46

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

17
13
0.8
0.4
0.1
0.5
—1.0
—15
—1.9

20.0
19.7
194
19.1
18.8
18.5
18.3
18.0
17.7
17.4

171
16.8
16.5
16.1
15.8
15.5
15.2
14.9
14.6
14.3

7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
144
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

-2.4

—2.9
—3.4
—4.0
—4.5
-5.0
—5.6
-6.1

14.0
13.6
13.3
13.0
12.7
12.3
12.0
11.7
11.3
11.0

10.6
10.3
9.9
9.6
9.2
8.9
8.5
8.2
7.8
7.4

K — 19 Ccontinued)

5.6
6.4
6.2

6.0
4.8
4.6
4.4
4.2

12.0
11.8
116
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4

8.2

— 9.1

—10.4
—111

20

7.1
6.7
6.3
5.9
55
51
4.8
4.4
4.0
35

3.1
2.7
2.3
1.9
14
1.0
0.6
0.1
—0.4
—0.8

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

—11.8
—12.6
—13.3
—14.1
—14.9
—15.8
—16.7
-17.7

— 13
— 18
— 23
— 27
- 32
— 38
— 43
— 4.8
— 53
— 5.9

- 65
— 7.0
— 76
— 8.2
— 8.8
— 95
—10.1
—10.8
—115
—12.2

2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

—18.7
—19.7
—20.9
—22.1
—23.5
—25.0
—26.7
—28.6

—12.9
—13.6
—144
—15.2
—16.1
—17.0
—17.9
—18.9
—19.9
—21.1

—22.2
—23.5
—24.9
—26.5
—28.2
—30.2



21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

21.0
20.7
20.4
20.1
19.9
19.6
19.3
19.0
18.7
18.4

18.1
17.8
17.6
17.2
16.9
16.6
16.3
16.0
15.7
16.9

17.0
16.8
16.6
16.4
16.2
16.0
16.8
15.6
16.4
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

15.0
14.7
14.4
14.1
13.8
134
13.1
12.8
12.6
12.1

11.8
11.6
1.1
10.8
10.4
10.1
9.7
9.4
9.0
8.7

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0

9.8

9.6

9.4

9.2

8.3
7.9
7.6
7.2
6.8
6.4
6.1
6.7
6.3
4.9

4.6
4.1
3.7
3.3
2.9
2.4
2.0
16
1.2
0.7

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
6.8
6.6
6.4
52

0.3
—0.2
—0.6
—11
—1.6
—2.1
—2.6
—3.0
—3.6

—4.1

—4.6
—6.1
—5.7
—6.2
—6.8
—7.3
—7.9
—85
—9.1
—9.8

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
18
16
14
1.2
1.0

—10.4
—111
—11.8
—12.6
—13.2
—13.9
—14.7
—16.6
—16.4
—17.2

—18.2
—19.1
—20.1
—21.2
—22.4
—23.6
—24.9
—26.4
—28.0
—29.8

31.9

47
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22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8

22.0
21.7
21.4
21.2
20.9
20.6
20.3
20.0
19.7
194

19.1
18.8
18.6
18.2
17.9
17.6
17.3
17.0
16.7
16.4

16.1
15.8

17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
16.6
15.4
16.2
16.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6

16.6
16.2
14.9
14.6
14.2
13.9
13.6
13.3

12.9
12.6
12.3
11.9
11.6
11.3
10.9
10.6

10.2
9.9

9.5
9.2
8.8

k= 22

134
13.2
13.0
12.8
12.6
124
12.2

12.0

11.8
11.6
114
11.2
11.0
10.8
10.6
10.4

10.2

10.0
9.8
9.6
9.4

8.4
8.1
7.7
7.3
7.0
6.6
6.2

5.8

5.4
5.0
4.7
4.3
3.8
3.4
3.0
2.6

2.2

1.8

13
0.9
0.4

9.2
9.0
8.8
8.6
8.4
8.2

8.0

7.8

7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0

5.8

5.6
54
52

0.0
— 0.6
— 0.9
— 14

— 28
— 33
— 38
— 44

- 6.0

— 7.6

— 8.2
— 8.8
— 94
—10.1
—10.7

6.0
4.8
4.6
4.4
4.2

4.0
3.8
36
3.4

3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14

1.2
1.0

—114
—121
—12.8
—13.6
—14.2

—16.0
—16.8
—16.6
—17.5
—18.4
—19.3
—20.3
-21.4
-22.6
—23.7

—24.9
—26.3
—27.8
—29.5
—31.3
—335



23.0
22.8
22.6
22.4
222
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6

23.0
22.1
22.4
22.2
21.9
21.6
21.3
21.0
20.7
20.5

20.2
19.9
19.6
19.3
19.0
18.7
18.4
18.1
17.8
175

17.2
16.9
16.6

18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2

16.3
16.0
15.7
15.3
15.0
14.7
14.4

14.1
13.7
134
13.1
12.8
124
12.1
11.7
11.4
111

10.7
10.4
10.0
9.7
9.3

14.0
13.8
13.6
134
13.2

13.0
12.8
12.6
124
122
12.0
11.8
116
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8

9.0
8.6
8.2
7.9
7.5

7.1
6.8
6.4
6.0
5.6
5.2
4.8
4.4
4.0
3.6

3.2
2.8

2.4
2.0

15

11
0.6

9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
5.4

0.2
0.3
0.7

12
17
2.1
2.6
3.1
3.6
4.1
4.6
5.2
5.7

6.2
6.8
7.4
7.9
8.5
9.1
9.7

—10.4
—11.0

6.2

6.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

—11.7

—12.3
—13.0
—13.8
—145
—15.3
—16.1
—16.9
—17.7
—18.6
—195

—20.5
—21.5
—22.6
—23.8
—25.0
—26.3
—27.7
—29.3
—31.0
—32.9
—35.1
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50

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4

24.0
23.7
23.4
23.2
229
22.6
22.3
22.1
21.8
21.5

21.2
20.9
20.6
20.3
20.0
19.8
19.5
19.2
18.9
18.6

18.3
18.0
17.7
17.4

19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8

17.1
16.7
16.4
16.1
15.8
155

15.2
14.9
145
14.2
13.9
13.6
13.2
12.9
12.6
12.2

11.9
116
11.2
10.9
10.5
10.2
9.8

14.6
14.4
14.2

14.0
13.8
13.6
134
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

9.5
9.1
8.8

8.4
8.0
7.7
7.3
6.9
6.5
6.2
5.8
5.4
5.0

4.6
4.2
3.9
3.4
3.0
2.5
2.1
17
13
0.8

10.0
9.8
9.6

9.4
9.2
9.0

8.8
8.6
8.4

8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6

— 04
— 01
— 05
— 10
— 14
— 19
— 24
— 29
— 34
— 3.9

— 44
— 49
— 54
— 6.0
— 65
— 71
— 76
— 82
— 838
— 94

—10.0
—10.6
—11.3

6.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6

3.4

3.2

3.0
2.8

2.6

2.4
2.2

2.0
1.8
1.6

1.4

1.2

1.0

—11.9
—12.6
—13.3
—14.0
—14.8
—15.5
—16.3

—17.1
—18.0
—18.8

—19.7

—20.7

—21.7
-22.7

-23.8

—25.0
—26.3

—27.6
—29.1
—30.7

—325

—345

—36.8



25.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6
22.4
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2

25.0
24.7
24.5
24.2
23.9
23.6
23.4
23.1
22.8
22.5

22.2
21.9
21.7
21.4
211
20.8
20.5
20.2
19.9
19.6

19.3
19.0
18.7
18.4
18.1

20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
15.4

17.8
175
17.2
16.9
16.6

16.3
16.0
15.7
154
15.0
14.7
144
141
13.7
134

13.1
12.8
124

12.1
11.7
114
111
10.7
10.4

15.2

15.0
14.8
14.6
144
14.2
14.0
13.8
13.6
134
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
114
11.2

11.0
10.8

10.0

9.7
9.3
8.9
8.6
8.2
7.8
7.5
7.1
6.7
6.3

6.0
5.6
5.2
4.8
4.4
4.0
3.6
3.2
2.7
2.3

1.9
15

10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8

7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0

1.0
0.6
0.1
— 03
— 038
— 1.2
— 17
— 22

— 26

— 31
— 36
— 41
— 46
— 5.2
— 57
— 6.2

— 6.8
— 73

— 7.9

—10.3
—10.9

5.8
5.6
5.4
5.2

5.0
4.8
4.6

4.4

4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6

2.4

2.2
2.0
18
1.6
14
1.2
1.0

k=

k-26

—115
—12.2
—12.9
—13.6

—143
—15.0
—15.8
—16.5
—17.3
—18.2
—19.0
—19.9
—20.9
—21.8

—22.9
—23.9
—25.1
—26.3
—27.6
—29.0
—30.5
—32.1
—34.0
—36.0
-38.4



62

26.0
25.8
25.6
25.4
25.2
25.0
24.8
246
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
222

22.0
21.8
21.6
21.4
21.2
21.0

26.0
25.7
255
25.2
24.9
24.6
24.4
24.1
23.8
23.5

23.3
23.0
22.7
22.4
22.1
21.8
21.6
21.3
21.0
20.7

20.4
20.1
19.8
19.5
19.2
18.9

20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4

19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4

17.2
17.0
16.8
16.6
16.4
16.2

18.6
18.3
18.0
17.7

17.4
171
16.8
16.5

16.2
15.8
155
15.2
14.9
14.6

14.2
13.9
13.6
13.3

12.9
12.6
12.3
11.9
11.6
11.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
134
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
116
11.4
11.2

10.9
10.5
10.2
9.8
9.5
9.1
8.8
8.4
8.0
7.7

7.3
6.9
6.6
6.1
5.8
54
5.0
4.6
4.2
3.8

34
2.9
2.5
2.1
1.7

11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6

9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

1.2
0.8
0.4
0.2
— 05

— 15
— 19
— 24
— 29
— 34
— 39
- 44
- 49
— 54

— 7.0
- 76
— 81
- 87

—10.5
—111

6.0
5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
24
2.2

2.0
1.8
1.6
1.4
1.2
1.0

- 118
—12.4
—131
—13.8
—145
—15.2
-16.0
—16.8
—175
—18.4

—19.2
—20.1
-21.0
-22.0
—23.0
—24.0
—25.1
—26.3
—27.6
-28.9

-30.3
—31.9
—33.6
—36.6
—37.6
—40.1



27.0
26.8
26.6
26.4
26-2
26.0
25.8
25.6
25.4
25.2

25.0
24.8
24.6
24.4
24-2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6
22.4
22-2
22.0
21.8

27.0
26.7
26.5
26.2
25.9
25.7
25.4
25.1
24.8
24.6

24.3
24.0
23.7
23.4
23.2
22.9
22.6
22.3
22.0
21.7

215
21.2
20.9
20.6
20.3
20.0
19.7

21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6

194
19.1
18.8

18.5
18.2
17.9
17.6
17.3
17.0
16.7
16.3
16.0
15.7

154
15.1
14.8
144
14.1
13.8
134
131
12.8
124

12.1
11.8
114

K= 27
S |
16.4 111
16.2 10.7
16.0 104
15.8 10.0
15.6 9.7
154 9.3
15.2 8.9
15.0 8.6
14.8 8.2
14.6 7.8
14.4 75
14.2 7.1
14.0 6.7
13.8 6.3
13.6 6.0
134 5.6
13.2 5.2
13.0 4.8
12.8 4.4
12.6 4.0
124 3.6
12.2 3.2
12.0 2.7
11.8 2.3
11.6 1.9
11.4 15

11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2

1.0

0.6

0.2
— 03
— 0.8
— 12
— 17
— 21
— 2.6
— 31

— 4.6

— 6.2
— 6.7
— 73
— 7.8
— 84

— 95
—10.1
—10.8
—11.4
—12.0

k=28
a I
6.0 —127
58 —133
56 -14.0
54 —147
6.2 -15.5
5.0 16.2
48 —17.0
46 —178
44 -18.6
42 —194
40 -20.3
38 —21.2
36 —221
34 —231
32 -24.1
3.0 —252
28 —26.4
26 —27.6
24 —28.8
22 —30.2
20 -31.7
18 -33.3
16 —350
14 —37.0
1.2 -39.2
1.0 41.7
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54

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6

28.0
27.7
27.5
27.2
26.9
26.7
26.4
26.1
25.9
25.6

25.3
25.0
24.8
24.5
24.2
23.9
23.6
23.4
23.1
22.8

225
22.2
21.9
21.7
21.4
211
20.8
20.5

22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
174
17.2

20.2
19.9

19.6
19.3
19.0
18.7
18.4
18.1
17.8
17.5
17.2
16.9

16.5
16.2
159
15.6
153
14.9
14.6
14.3
14.0
13.7

13.3
13.0
12.6
12.3
12.0

17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8

11.6
11.3
10.9
10.6
10.2

9.9
9.5
9.1
8.8
8.4
8.1
7.7
7.3
7.0
6.5

6.2
5.8
5.4
6.0
4.6
4.2
3.8
3.4
3.0
2.5

21
17

11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8

9.6

9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4

13
0.9
0.4
— 01
— 05
— 1.0
— 14

— 24
— 2.8
— 3.3
— 3.8
— 43
— 4.8
— 53
— 5.9
— 6.4
— 6.9

— 75
— 8.0
— 86
— 9.2
— 9.8
—10.4
-11.0
—11.6

12.2

6.2

6.0
6.8
5.6
6.4
52
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
12

1.0

—12.9

—13.6
—14.2
—14.9
—15.7
—16.4
—17.2
—17.9
—18.7
—19.6
—20.4

—21.3
—22.3
-23.2
—24.2
-25.3
—26.4
-27.6
-28.8
—30.1
-31.5

—330
—347
—365
—385

40.7
—434



29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4

29.0
28.7
28.6
28.2
27.9
27.7
27.4
27.1
26.9
26.6

26.3
26.1
25.8
255
25.2
25.0
24.7
24.4
24.1
23.8

23.6
23.3
23.0
22.7
22.4
22.1
21.9
21.6
21.3

23.2

23.0
22.8
22.6
224
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6

19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8

21.0

20.7
20.4
20.1
19.8
195
19.2
18.9
18.6
18.3
18.0

17.7
17.4
17.0
16.7
16.4
16.1
15.8
155
15.1
14.8

145
14.2
13.8
135
13.2
12.8
125

17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2

12.2
11.8
116

111
10.8
10.4
10.1
9.7
9.4
9.0
8.6
8.3
7.9

7.6
7.1
6.8
6.4
6.0
5.6
52
4.8
4.4
4.0

3.6
3.2
2.8
2.4
1.9

12.0 1.6
11.8 11
11.6 0.6
11.4 0.2
11.2 0.3
110 — 07
108 —12
106 — 16
104 — 21
102 — 2.6
100 — 3.0
98 — 36
9.6 — 4.0
94 — 46
92 —6.0
9.0 —55
88 —6.1
86 — 6.6
84 — 71
82 —17
80 —82
78 — 88
76 —9.4
74 -10.0
7.2-10.6
7.0-11.2
6.8- 11.8
66 -12.5

6.4
6.2
6.0
6.8
6.6
6.4
6.2

6.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
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30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
242

30.0
29.7
29.5
29.2
29.0
28.7
28.4
28.2
27.9
27.6

27.4
27.1
26.8
26.5
26.3
26.0
25.7
25.4
25.2
24.9

24.6
24.3
24.1
23.8
235
23.2
22.9
22.6
22.3
221

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4

20.2

20.0
19.8
19.6
194
19.2
19.0
18.8
18.6
18.4

21.8
21.6
21.2
20.9
20.6
20.3
20.0
19.7
19.4
19.1

18.8
18.5
18.2
17.9
17.6
17.3
16.9
16.6
16.3
16.0

15.7
153
15.0
14.7
144
14.0
13.7
134
13.0

18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
144
14.2

14.0
13.8
13.6
134
13.2
13.0
12.8
12.6

12.4
12.0
11.7
11.3
11.0
10.6
10.3
9.9
9.6
9.2

8.8
8.5
8.1
7.7
7.4
7.0
6.6
6.2
5.8
54

5.0
4.6
4.2
3.8
3.4
3.0
2.6
2.2

12.4
12.2

12.0
118
116
11.4
11.2
11.0

10.8

10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0

8.8

8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8

1.8
13

0.9
0.5
0.0
— 04
— 0.9

— 18
— 23
— 2.8

— 37
— 4.2
— 4.7
— 5.2
— 5.8
— 6.3
— 6.8
— 74
— 79
— 85

— 9.0
— 9.6
—10.2
—10.8
—11.4
—12.0
—12.7

6.6
6.4
6.2

6.0
5.8
5.6
5.4
5.2

5.0

4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
22

2.0
18
1.6
1.4
1.2
1.0

—13.3
—14.0
—14.6

—15.3
—16.1
—16.8
—175
—18.3
—19.1
19.9
-20.7
21.6
-22.6

—234
—24.4
—254
— 265
-27.6
-28.7

—30.0
—313
—326
—341

-35.7
—37.4
-39.3
—41.5
—43.9
-46.6



31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2

5 I-Transformation

31.0
30.7
30.6
30.2
30.0
29.7
29.4
29.2
28.9
28.6

28.4
28.1
27.8
27.6
27.3
27.0
26.8
26.6
26.2
25.9

25.7
25.4
25.1
24.8
245
24.3
240
23.7
23.4
23.1

26.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6
22.4
22.2
22.0
21.8
21.6
214
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

22.8
22.6
22.3
22.0
21.7
21.4
211
20.8
20.5
20.2

19.9
19.6
19.3
19.0
18.7
18.4
181 |
17.8
175
17.2

16.8
16.5
16.2
15.9
15.6
15.2
14.9
14.6
143
13.9

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
174
17.2

17.0
16.8
16.6
16.4
16.2
16.0
16.8
I 15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

13.6
133
129
12.6
12.2
119
11.6
11.2
10.9
10.5

10.1
9.8
9.4
9.1
8.7
8.3
8.0
7.6
7.2
6.8

6.4
6.1
5.7
53
4.9
4.5
4.1
3.7
3.3
2.8

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

2.4
2.0
1.6
11
0.7
0.3

— 0.2
— 06
— 11

— 16

— 20
— 26
— 30
— 34
— 39
— 4.4
— 49
— 54
— 6.0

— 6.5

— 7.0
— 76
— 81
— 87
— 9.2
— 9.8

—10.4
—11.0
—11.6
—12.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
6.6
6.4
6.2

6.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
14
1.2
1.0

—12.9
—13.6
—14.2
—14.8
—16.6
—16.2
—17.0
—17.7
—18.6
—19.2

—20.1
—20.9
—21.7
—22.6
—23.6
- 245
—255
—26.5
—27.6
—28.7

—29.9
—31.2
—325

33.9
—35.4
—37.1
—38.8
—40.8
—43.0
—45.4
—48.3

57



58

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8

32.0
31.7
31.6
31.2
31.0
30.7
30.4
30.2
29.9
29.7

29.4
29.1
28.9
28.6
28.3
28.1
27.8
27.6
27.3
27.0

26.7
26.4
26.2
25.9
25.6
25.3
25.0
24.8
24.5
24.2

23.9
23.6

26.6
26.4
26.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6

23.4
23.1
22.8
22.6
22.2
21.9
21.6
21.3

21.0
20.7
20.4
20.1
19.8
195
19.2
18.9
18.6
18.3

18.0
17.7
17.4
17.1
16.7
16.4
16.1
15.8
155
15.1

14.8
145
14.1

19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
144
14.2

14.0
13.8
13.6
13.4

13.8
13.6
131
12.8
125
121
11.8

11.4

111
10.7
10.4
10.0
9.7
9.3
8.9
8.6
8.2

7.8
7.4
7.1
6.7
6.3
59
6.6
51
4.7
4.3

3.9
3.5
3.1
2.7

13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
116
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2

2.3
1.8
1.4
1.0
0.5
0.1

— 0.3
— 0.8
— 13

17
2.2
2.7
3.1
3.6
4.1
4.6

— 51
— 5.6
— 6.1

6.7
7.2
7.7
8.3
8.8
9.4
10.0

—10.6

—11.2

—11.8
—12.4
—13.0

7.0
6.8
6.6
6.4
6.2

6.0
6.8
5.6
6.4
6.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
18
16
1.4
12
1.0

—13.7
—14.3
—16.0
—15.7
—16.4

—171
—17.9
—18.6
—19.4
—20.2
—21.0
—21.9
—22.7
—23.6
—24.6

—25.6
—26.6
—27.6
—28.7
—29.9
—31.1
—32.4
—33.7
—35.2
—36.7

—38.4
—40.2
—A42.2
—44.5
—47.0
—49.9



33.0
32.8
32.6
324
32.2
32.0
31.8
31.6
314
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0

26.8
26.6

6*

33.0
32.7
32.6
32.2
32.0
31.7
31.6
31.2
30.9
30.7

30.4
30.2
29.9
29.6
29.4
29.1
28.8
28.6
28.3
28.0

27.8
271.5
27.2
26.9
26.7
26.4
26.1
25.8
25.6
25.3

25.0
24.7
24.4

26.4
26.2
26.0
25.8
26.6
26.4
26.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6
22.4
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2

24.1
23.9
23.6
23.3
23.0
22.7
22.4

22.1
21.8
21.5
21.2
20.9
20.7
20.4
20.1
19.7
19.4

19.1
18.8
18.5
18.2
17.9
17.6
17.3
17.0
16.6
16.3

16.0
157
154
15.0 |
14.7 |

20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
15.4
15.2

15.0
14.8
14.6
144
14.2
14.0
13.8

14.4
14.0
13.7
13.4
13.0

12.7
12.3
12.0
11.7
11.3
11.0
10.6
10.2
9.9
9.5

9.2
8.8
8.4
8.1
7.7
7.3
6.9
6.5
6.2

5.8

5.4
5.0
4.6
4.2
3.8
3.4
3.0

13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
116
114
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4

2.5
2.1
17

13
0.8
0.4
— 0.1

— 05

— 1.0

— 14
— 19
— 24
— 2.8

— 3.3

— 38
— 43

— 438
— 53
— 5.8

— 7.4
— 7.9

— 85
— 9.0

— 9.6
—10.2
—10.8
—11.4
—12.0
—12.6
—13.2

7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
5.4
5.2

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

k=

—13.9

—14.6
—16.2
—16.9
—16.6
—17.3
—18.0
—18.8
—195
—20.3
—21.1

—22.0
—22.8
—23.7
—24.7
-25.6
—26.6
—27.6
—28.7
—29.8
—31.0

—32.3
—33.6
—35.0
—36.4
—38.0
—39.7
—41.6
—43.7
—46.0
—48.6
—51.6

33
34

69



60

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4

34.0
33.7
33.5
33.2
33.0
32.7
32.5
322
32.0
317

31.4
31.2
30.9
30.7
304
30.1
29.9
29.6
29.3
29.1

28.8
28.5
28.3
28.0
27.7
27.4
27.2
26.9
26.6
26.3

26.1
25.8
25.5
25.2

27.2
27.0
26.8
26.6

26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8

24.9
24.7
24.4
24.1
23.8
235

23.2
22.9
22.6
22.4
221
21.8
215
21.2
20.9
20.6

20.3
20.0
19.7
194
19.1
18.8
184
18.1
17.8
17.5

17.2
16.9
16.6
16.2
15.9
15.6
153

20.6
20.4
20.2

20.0
19.8
19.6
194
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
15.4
152
15.0
14.8
14.6
14.4
14.2

14.9
14.6
14.3

13.9
13.6
13.3
12.9
12.6
12.2
11.9
115
11.2
10.8

10.5
10.1
9.8
9.4
9.0
8.7
8.3
7.9
7.6
7.2

6.8
6.4
6.0
5.6
5.2
4.8
4.4
4.0
3.6
3.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11,4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6

2.8
2.4
2.0
15
11
0.7
0.2
— 0.2
— 0.7
11

1.6
— 20
2.5

— 3.0

35
— 4.0

— 44

— 49

— 6.5

— 81

— 8.6
— 9.2

— 9.8

—10.3
—10.9
-11.5

—12.1
—12.7
—13.4

7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
58
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
1.2
1.0

—14.0
—14.7
—153
—16.0
—16.7
—17.4
—18.2

—18.9
—19.7
—20.5
—21.3
—22.1
—22.9
—23.8
—24.7
—25.7
—26.7

—27.7
—28.7
—29.8
—31.0
—32.2
—33.4
—34.8
—36.2
—37.7
—39.3

—41.1
—43.0
—45.1
—A47.5
—50.1
—53.2



35.0
34.8
34.6
34.4
34.2
34.0
33.8
33.6
334
33.2

33.0
32.8
32.6
324
322
32.0
31.8
31.6
314
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2

35.0
34.7
34.5
34.2
34.0
33.7
335
33.2
33.0
32.7

325
32.2
31.9
31.7
31.4
31.2
30.9
30.6
30.4
30.1

29.8
29.6
29.3
29.0
28.8
28.5
28.2
27.9
27.7
27.4

27.1
26.9
26.6
26.3
26.0

28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0

22.8
22.6
22.4

22.2

22.0

21.8

21.6
21.4

25.7
255
25.2
24.9
24.6

24.3
24.0
23.8
235
23.2
22.9
22.6
22.3
22.0
21.7

21.4
21.1
20.8
20.5
20.2
19.9
19.6
19.3
19.0
18.7

18.4
18.1
17.7
17.4
171
16.8
16.5
16.1
15.8

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
15.4
15.2

15.0
14.8

155

15.2
14.8
145
14.2
13.8
135
13.2
12.8
12.5
12.1

11.8
11.4
111
10.7
10.4
10.0
9.7
9.3
8.9
8.6

8.2
7.8
7.4
7.1
6.7
6.3
59
55
5.1
4.7

4.3
3.9

14.6
14.4
14.2
14.0
13.8
13.6
134
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0

3.6
3.1
2.7
2.2
18
1.4
1.0
0.5

0.1
— 0.4
— 0.8
— 13

— 2.7

— 36
— 41

— 51
— 56
— 6.1
— 6.6
— 7.2
— 77

— 8.8
— 94

-10.5
—111
-11.7
—123
—12.9

7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
5.4
5.2

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
18
1.6
1.4
1.2
1.0

-13.5
—14.2
—14.8
—15.5

—16.2
- 169
—17.6
—18.3
—19.0
—19.8
-20.6
-21.4
-22.2
-23.0

—23.9
-24.8
-25.7
-26.7
—27.7
-28.7
-29.8
—30.9
-32.1
-33.3

—34.6
-36.0
—37.4
—39.0
—40.6
-42.4
-44.4
-46.6
-49.0
—51.7
—54.9

61



62

36.0
36.8
36.6
36.4
36.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
322

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0

36.0
36.7
35.6
36.2
35.0
34.7
34.5
34.2
34.0
33.7

33.6
33.2
33.0
32.7
32.4
32.2
31.9
31.7
31.4
311

30.9
30.6
30.3
30.1
29.8
29.5
29.3
29.0
28.7
28.5

28.2
27.9
27.6
27.4
27.1
26.8

28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
242

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

26.6
26.3
26.0
25.7

25.4
25.1
24.8
24.6
243
24.0
23.7
23.4
23.1
22.8

22.5
22.2
21.9
21.6
21.4
211
20.8
20.4
20.1
19.8

19.5
19.2
18.9
18.6
18.3
18.0
17.7
17.4
17.0
16.7

22.0
21.8
21.6
214
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0

16.8

16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0

16.4
16.1
16.7
154
151
14.8
144
14.1
13.8
134

13.1
12.7
124
12.0
11.7
11.3
11.0
10.6
10.3

9.9

9.6
9.2
8.8
8.4
8.1
7.7
7.3
6.9
6.6
6.2

5.8
54
5.0
4.6
4.2
3.8

14.8
14.6
144
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

34
3.0
2.5
21

1.7
1.3
0.8
0.4

— 05

— 23

— 2.8
— 33
— 338

— 4.8
— 53

— 7.3

— 7.9

—10.1
—10.6
—11.2
—11.8
—12.4
—13.0

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
52
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2

1.0

—13.7
—14.3
—15.0
—15.6
—16.3
—17.0
—17.7
—18.4
—19.2
—19.9

—20.7
—21.5
—22.3
-23.1
—24.0
—24.9
—25.8
—26.7
—271.7
—28.7

—29.8
—30.9
—32.0
—33.2
—345
—35.8
—37.2
—38.7
—40.3
—42.0

—A43.8
—45.8
—48.0
—50.5
—53.2
—56.5



37.0
36.8
36.6
36.4
36.2
36.0
35.8
35.6
35.4
35.2

35.0
34.8
34.6
34.4
34.2
34.0
33.8
33.6
33.4
33.2

33.0
32.8
32.6
324
32.2
32.0
31.8
31.6
31.4
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8

37.0
36.8
36.5
36.3
36.0
35.8
355
35.2
35.0
34.7

34.5
34.2
34.0
33.7
33.5
33.2
32.9
32.7
32.4
32.2

31.9
31.6
314
311
30.9
30.6
30.3
30.1
29.8
29.5

29.2
29.0
28.7
28.4
28.2
27.9
27.6

29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2
25.0

24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6

27.3
27.1
26.8

26.5
26.2
25.9
25.7
25.4
25.1
24.8
24.5
24.2
23.9

23.7
23.4
23.1
22.8
225
22.2
21.9
21.6
21.3
21.0
20.7

20.4
20.1
19.8
19.5

19.2
18.9
18.5
18.2
17.9

17.6
17.3
17.0

22.4
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
194
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
15.4
15.2

16.6
16.3
16.0
15.7
15.3
15.0
14.7

14.3
14.0
13.7
13.3
13.0
12.6
12.3
11.9
11.6
11.2

10.9
10.5
10.2
9.8
9.4
9.1
8.7
8.3
8.0
7.6

7.2
6.8
6.4
6.1
5.7
53
4.9
4.5
4.1
3.7

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
134
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
114
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2

3.2
2.8
2.4
2.0
1.6
11

0.7
0.3

— 06

— 11

— 3.0
— 34

— 44

— 5.9

— 85
— 91

—10.2
—10.8

—11.4
—12.0
—12.6
—13.2
—13.8

8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
54
5.2

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
22
2.0
1.8
1.6
1.4
1.2
1.0

—14.4
—15.1
—15.8
—16.4
—17.1

—17.8
—18.5
—19.3
—20.0
—20.8
—21.6
—22.4
—23.2
—24.1
—24.9

—25.8
—26.8
—27.7
—28.7
—29.8
—30.8
—32.0
—33.1
—34.3
—35.6

—37.0
—38.4
—39.9
—41.5
—43.3
—45.1
—47.2
—49.4
—52.0
—b54.8
—58.1

63



64

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
32.4
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6

38.0
37.8
37.6
37.3
37.0
36.8
36.5
36.3
36.0
35.8

355
35.2
35.0
34.7
345
34.2
34.0
337
335
33.2

32.9
32.7
324
32.2
31.9
31.6
314
311
30.8
30.6

30.3
30.0
29.8
295
29.2
29.0
28.7
28.4

30.4
30.2

30.0
29.8
29.6
294
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2

28.1
27.9

27.6
27.3
27.0
26.4
26.5
26.2
25.9
25.6
25.3
251

24.8
245
24.2
23.9
23.6
23.3
23.0
22.7
22.4
22.1

21.8
215
21.2
20.9
20.6
20.3
20.0
19.7
19.4
19.1

18.8
18.5
18.2
17.8
17.5

23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8

17.2
16.9
16.6
16.2
15.9

15.6
16.3
14.9
14.6
14.3
13.9
13.6
13.2
12.9
126

12.2
11.9
115
11.2
10.8
10.4
10.1

9.7

9.4

9.0

8.6
8.2
7.9
7.5
7.1
6.7
6.3
5.9
55
5.2

4.8
4.4

15.6
16.4
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

3.9
35
3.1
2.7
2.3
1.9
14
1.0

0.6

0.1
— 0.3
— 0.8
— 12
- 17
— 21
— 26
— 31
— 3.6

— 4.0
— 45
— 5.0
— 55
— 6.0
— 6.6
— 71
— 7.6

— 9.2
— 9.8
—10.4
—10.9
—115
—121
—12.7
—13.3
—13.9
—14.6

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

—16.2
—15.9
—16.6
—17.2
—17.9
—18.6
—19.4
—20.1
—20.9
—21.7

-22.5
—23.3
—24.1
—25.0
—25.9
—26.8
—27.7
—28.7
—29.7
—30.8

—31.9
—33.0
—34.2
—35.5
—36.8
—38.1
—39.6
—41.1
—42.8
—44.6

—46.5
—48.6
—50.9
—53.5
—b56.4
—59.8



39.0
38.8
38.6
38.4
38.2
38.0
37.8
37.6
374
37.2

37.0
36.8
36.6
36.4
36.2
36.0
35.8
35.6
354
35.2

35.0
34.8
34.6
344
34.2
34.0
33.8
33.6
33.4
33.2

33.0
32.8
32.6
324
322
32.0
31.8
31.6
31.4
31.2

39.0
38.8
38.6
38.3
38.0
37.8
37.6
37.3
37.0
36.8

36.5
36.3
36.0
36.8
355
353
35.0
34.7
34.5
34.2

34.0
33.7
335
33.2
32.9
32.7
324
32.1
31.9
31.6

314
311
30.8
30.6
30.3
30.0
29.8
29.5
29.2
28.9

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8

28.7
28.4
28.1
27.8
27.6
27.3
27.0
26.7
26.4
26.2

25.9
26.6
25.3
25.0
24.7
24.4
24.2
23.9
23.6
23.3

23.0
227
22.4
22.1
21.8
21.5
21.2
20.9
20.6
20.3

20.0
19.7
19.4
19.0
18.7
18.4
18.1

23.6
23.4
23.2

23.0
22.8
22.6
22.4
222
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
194
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2

39

17.8
17.6
17.1

16.8
16.5
16.2
16.8
15.5
15.2
14.9
145
14.2
13.8

13.5
13.2
12.8
125
12.1
11.8
114
111
10.7
10.4

10.0
9.6
9.3
8.9
8.5
8.1
7.8
7.4
7.0
6.6

6.2
5.8
54
5.0
4.6

16.0 4.2
16.8 3.8
16.6 3.4
154 3.0
15.2 2.6
15.0 2.2
14.8 1.7
14.6 13
14.4 0.9
14.2 0.4
14.0 0.0
138 —04
136 — 0,9
134 — 13
132 — 138
130 —23
128 —27
126 — 3.2
124 — 37
122 — 42
120 — 47
118 —52
116 —57
114 — 6.2
112 — 6.7
110 — 7.2
108 —7.7
106 — 83
104 — 838
102 — 94
100 — 9.9
9.8—10.5
9.6—11.1
9.4 —116
9.2—12.2
9.0—12.8
8.8 —134
8.6 —l14.1

8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
54
5.2

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
18
1.6
1.4
1.2
1.0

k=
k=

—14.7
—16.3
—16.0
—16.7
—17.3
—18.0
—18.7

—195
—20.2
—21.0
—21.7
—22.5
—23.3
—24.2
—25.0
—25.9
—26.8

—27.8
—28.7
—29.7
—30.8
—31.8
—32.9
—34.1
—35.3
—36.6
—37.9

—39.3
—40.8
—42.4
—44.1
—45.9
—47.8
—50.0
—52.3
—b54.9
—57.9
—61.4

39
40

65



66

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
344
34.2

34.0
33.8
33.6
334
33.2
33.0
32.8
32.6
324
32.2

40.0
39.8
39.6
39.3
39.0
38.8
38.5
38.3
38.0
37.8

37.5
37.3
37.0
36.8
36.5
36.3
36.0
35.8
355
353

35.0
34.7
345
34.2
34.0
33.7
335
33.2
32.9
32.7

324
32.1
31.9
31.6
31.3
311
30.8
30.5
30.3
30.0

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

29.7
29.5
29.2
28.9
28.6
28.4
28.1
27.8
27.5
27.3

27.0
26.7
26.4
26.1
25.8
25.6
25.3
25.0
24.7
24.4

24.1
23.8
23.5
23.2
22.9
22.7
22.4
22.1
21.8
215

21.2
20.8
20.5
20.2
19.9
19.6
19.3
19.0
18.7
18.4

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

18.0
17.7
174
171
16.8
16.4
16.1
15.8
155
15.1

14.8
14.5
14.1
13.8
134
13.1
12.7
12.4
12.0
11.7

11.3
11.0
10.6
10.3
9.9
9.5
9.2
8.8
8.4
8.1

7.7
7.3
6.9
6.5
6.1
5.7
53
4.9
4.5
4.1

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

3.7
3.3
2.9
2.5
2.1
1.6
1.2
0.8
0.3
— 0.1

— 0.6
— 1.0
— 15
— 19
— 24
— 29
— 3.3
— 3.8
— 43
— 4.8

— 53
— 538
— 6.3
— 6.8
— 7.3
— 7.9
— 8.4
— 8.9
— 95
—10.0

—10.6
-11.2
—11.8
-12.4
-13.0
-13.6
—14.2
—14.8
-15.5
- 161

8.0
7.8
7.6
7.4
72
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
52
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
1.2
1.0

—16.8
-17.4
—18.1
—18.8
—19.6
—20.3
—21.0
—21.8
—22.6
—23.4

—24.2
-25.1
-26.0
-26.9
-27.8
—28.7
-29.7
—30.7
-31.8
-32.9

- 340
—35.2
-36.4
—37.7
—39.1
-40.5
-42.0
-43.6
—45.3
—47.2

—49.2
-51.4
-53.8
-56.4
-59.5
-63.1



41.0
40.8
40.6
40.4
40.2
40.0
39.8
39.6
39.4
39.2

39.0
38.8
38.6
38.4
38.2
38.0
37.8
37.6
37.4
37.2

37.0
36.8
36.6
36.4
36.2
36.0
35.8
35.6
35.4
35.2

35.0
34.8
34.6
344
34.2
34.0

41.0
40.8
40.5
40.3
40.0
39.8
39.5
39.3
39.0
38.8

38.6
38.3
38.0
37.8
37.6
37.3
37.0
36.8
36.6
36.3

36.0
35.8
355
35.3
35.0
34.8
345
34.2
34.0
33.7

335
33.2
32.9
327
32.4
32.1

33.8
33.6
33.4
33.2

33.0
32.8
32.6
32.4
322
32.0
31.8
31.6
31.4
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

31.9
31.6
31.3
311

30.8
30.5
30.3
30.0
29.7
29.6
29.2
28.9
28.6
28.4

28.1
27.8
275
27.2
27.0
26.7
26.4
26.1
25.8
255

25.3
25.0
24.7
24.4
24.1
23.8
23.5
23.2
22.9
22.6

27.0
26.8
26.6
26.4
26.2
26.0
26.8
25.6
26.4
26.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8
23.6
23.4
23.2

23.0
22.8
22.6
22.4
222
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2

22.3
22.0
21.7
21.4
21.1
20.8
20.6
20.2
19.9
19.6

19.3
18.9
18.6
18.3
18.0
17.7
17.4
17.0
16.7
16.4

16.1
15.7
154
151
14.7
144
14.0
13.7
13.4
13.0

12.7
12.3
12.0
116
11.3

20.0
19.8
19.6
194
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

10.9
10.6
10.2
9.8
9.6

9.1
8.7
8.3
8.0
7.6
7.2
6.8
6.4
6.0
6.6

53
4.9
4.4
4.0
3.6
3.2
2.8
2.4
2.0
15

11
0.7
0.2

-0.2
-0.7
—11
—1.6
—2.0
—25
—3.0

13.0
12.8
12.6
124
12.2
12.0
11.8
116
114
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0
6.8
6.6
6.4
6.2

k=

— 34
— 3.9
— 4.4
— 4.9
— 6.4
— 6.9
— 6.4

—10.2
—10.7
—11.3
—11.9
-12.5
-13.1
—13.7

—143
—14.9
—15.6
-16.2
—16.9
—17.5
—18.2
-18.9
-19.6
-20.4

-21.1
-21.9
-22.7
-23.5
-24.3

41
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68

6.0
5.8
5.6
5.4
52

—25.1
—26.0
—26.9
-27.8
—28.7

5.0
4.8
4.6
4.4
4.2

—29.7
—30.7
-31.7
-32.8
-33.9

4.0
3.8
3.6
3.4
3.2

—35.1
—36.3
—37.5
-38.8
-40.2

3.0
2.8
2.6
2.4
2.2

—41.7
—43.2
—44.9

46.6
-48.5

2.0
1.8
1.6
14
1.2
1.0

—50.5
—52.7
—55.2
—57.9
—61.1
—64.7



42.0
41.8
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
35.4
35.2
36.0

42.0
41.8
41.5
41.3
41.0
40.8
40.5
40.3
40.1
39.8

39.6
39.3
39.1
38.8
38.6
38.3
38.1
37.8
37.6
37.3

37.1
36.8
36.6
36.3
36.0
35.8
36.6
353
35.0
34.8

345
34.2
34.0
33.7
335
33.2

34.8
34.6
34.4
34.2

34.0
33.8
35.6
33.4
33.2
33.0
32.8
32.6
32.4
32.2

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

32.9
32.7
32.4
321

31.9
31.6
31.3
31.1
30.8
30.6
30.3
30.0
29.7
29.4

29.2
28.9
28.6
28.3
28.1
27.8
27.5
27.2
26.9
26.7

26.4
26.1
26.8
25.6
25.2
24.9
24.6
24.4
24.1
23.8

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
26.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2

235
23.2
22.9
22.6
22.3
22.0
21.7
21.4
21.1
20.8

20.5
20.1
19.8
195
19.2
18.9
18.6
18.3
17.9
17.6

17.3
17.0
16.7
16.3
16.0
15.7
15.3
15.0
14.7
14.3

14.0
13.6
13.3
13.0
12.6

21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

12.3
11.9
11.6
11.2
10.8

105
10.1
9.7
9.4
9.0
8.6
8.3
7.9
75
7.1

6.7
6.3
6.0
5.6
52
4.8
4.4
3.9
3.6
3.1

2.7
2.3
1.9
1.4
1.0
0.6
0.1
—0.3
—0.8
—1.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2

k=

— 17
— 21
— 2.6
— 31
— 35
— 4.0
— 45
— 50
— 6.6
— 6.0

— 65
— 7.0
— 7.6
— 81
— 8.6
— 9.2
— 97
—10.3
—10.8
—11.4

—12.0
—12.6
—13.2
—13.8
—14.4
—15.0
—15.7
—16.3
—17.0
—17.6

—18.3
—19.0
—19.7
—20.5
—21.2

42
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70

7.0
6.8
6.6
6.4
6.2

6.0

—22.0
—22.7
—23.5
—24.3
—26.2

—26.0

5.8
6.6
6.4
6.2
5.0
4.8
4.6

—26.9
—27.8
—28.7
—29.7
—30.7
—31.7
—32.7

4.4
4.2

4.0

3.8
3.6

3.4

—33.8
—34.9

36.1
—37.3
—38.6
—40.0

3.2
3.0
2.8

2.6
2.4
2.2

—41.4
—4238

—44.4
—46.1
—47.9

—4938

2.0
18
16
1.4
12
1.0

—61.9
—64.1
—66.6
—69.4
—62.6
—66.4



k=43

kK = 43
S | S | S | S | S |
J

43.0 43.0

42.8 42.8 36.2 345 29.6 25.6 23.0 15.3 16.4 3.0
42.6 425 36.0 34.3 29.4 25.2 22.8 14.9 16.2 2.6
42.4 42.3 35.8 34.0 29.2 24.9 22.6 14.6 16.0 2.2
42.2 42.0 35.6 33.7 22.4 14.3 15.8 1.8
42.0 41.8 35.4 335 29.0 24.6 22.2 13.9 15.6 1.3
41.8 41.5 35.2 33.2 28.8 24.3 22.0 13.6 154 0.9
41.6 41.3 28.6 24.0 21.8 13.2 15.2 0.5

41.4 41.1 35.0 32.9 28.4 23.7 21.6 12.9
41.2 40.8 34.8 32.7 28.2 23.5 21.4 12,5 15.0 0.0
34.6 324 28.0 23.2 21.2 12.2 148 — 0.4

41.0 40.6 34.4 321 27.8 22.9 146 — 0.9
40.8 40.3 34.2 31.9 27.6 22.6 21.0 11.8 144 — 13
40.6 40.1 34.0 31.6 27.4 22.3 20.8 115 142 — 18
40.4 39.8 33.8 31.3 27.2 22.0 20.6 111 140 — 2.2
40.2 39.6 33.6 31.1 20.4 10.8 138 — 2.7
40.0 39.3 33.4 30.8 27.0 21.6 20.2 10.4 136 — 3.2
39.8 39.1 33.2 30.5 26.8 21.3 20.0 10.0 134 — 36
39.6 38.8 26.6 21.0 19.8 9.7 132 — 41

39.4 38.6 33.0 30.3 26.4 20.7 19.6 9.3
39.2 38.3 32.8 30.0 26.2 20.4 19.4 8.9 13.0 — 46

32.6 29.7 26.0 20.1 19.2 8.6 128 — 51
39.0 38.1 324 29.4 25.8 19.8 126 — 56
38.8 37.8 322 29.2 25.6 19.5 19.0 8.2 124 — 6.1
38.6 37.6 32.0 28.9 254 19.2 18.8 7.8 122 — 6.6
38.4 37.3 31.8 28.6 25.2 18.9 18.6 7.4 120 — 71
38.2 37.1 31.6 28.3 18.4 7.0 118 — 7.7
38.0 36.8 31.4 28.1 25.0 185 18.2 6.7 116 — 8.2
37.8 36.6 31.2 27.8 24.8 18.2 18.0 6.3 114 — 87
37.6 36.3 24.6 17.9 17.8 5.9 112 — 93
37.4 36.1 31.0 27.5 24.4 17.6 17.6 55
37.2 35.8 30.8 27.2 24.2 17.3 17.4 5.1 110 — 98

30.6 26.9 24.0 16.9 17.2 4.7 108 —10.4
37.0 35.6 30.4 26.6 23.8 16.6 106 —10.9
36.8 35.3 30.2 26.4 23.6 16.3 17.0 4.3 104 -11.5
36.6 35.0 30.0 26.1 23.4 159 16.8 3.9 102 —12.1

36.4 34.8 29.8 25.8 23.2 15.6 16.6 3.5 10.0 —12.7
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72

9.8
9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2

—13.3
—13.9
—14.6
—151

—15.7
—16.4
—17.0
—17.7
—18.4

8.0
7.8
7.6
7.4
7.2

7.0

6.8
6.6
6.4

—19.1
—19.8
—20.6
—21.3
—22.0

-22.8
-23.6
—24.4
—26.2

Tc =

6.2
6.0
6.8
6.6
6.4
5.2

6.0
4.8
4.6

43

—26.0
—26.9
—27.8
—28.7
—29.6
—30.6

—31.6
—32.6
—33.7

4.4
4.2
4.0
3.8
3.6
34

3.2

3.0
2.8

—34.8
—36.0
—37.2
—38.4
—39.7
—41.1
—42.6

—44.0
—45.6

2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

—47.3
—49.1
—51.1
—63.2
—66.6
—68.1
—60.9
—64.2
—68.0



44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4

* {-Transformation

44.0
43.8
43.6
433
43.0
42.8
42.6
42.3
421
41.8

41.6
413
41.1
40.9
40.6
40.4
40.1
39.9
39.6
394

39.1
38.9
38.6
38.4
38.1
37.9
37.6
37.4
37.1
36.8

36.6
36.3
36.1
35.8

37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
32.4
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8

36.6
36.3
35.1
34.8
34.6
34.3

34.0
33.7
335
33.2
33.0
32.7
324
322
31.9
31.6

31.3
311
30.8
30.5
30.3
30.0
29.7
29.4
29.2
28.9

28.6
28.3
28.0
27.8
275
27.2
26.9

Jo= 44

30.6
30.4
30.2

30.0
29.8
29.6

29.4
29.2
29.0
28.8

28.6
28.4
28.2

28.0
27.8
27.6

27.4
27.2
27.0
26.8

26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

26.6
26.3
26.1

26.8
26.6
25.2
24.9
24.6
24.3
24.0
23.7
23.4
23.1

22.8
22.5
22.2
21.9
21.6
21.3
21.0
20.7
20.4
20.1

19.8
19.5
19.1
18.8
18.5
18.2
17.9
175
17.2
16.9

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6

16.6
16.2
16.9
16.6
16.2
14.9
14.6
14.2
13.9
135

13.2
12.8
125
12.1
11.8
114
111
10.7
10.3
10.0

9.6
9.2
8.9
8.5
8.1
7.7
7.4
7.0
6.6
6.2

5.8
5.4
5.0

17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
134
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
116
114
11.2
11.0

k=44

4.6
4.2
3.8
34
3.0
2.6
2.1

17
13
0.8
0.4
0.1
0.5
1.0
14
1.9
2.3

2.8
33
3.7
4.2
4.7
5.2
57
6.2
6.7
7.2

7.8
8.3
8.8
9.4
9.9
10.5
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10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0

—11.0
—11.6
—12.2
—12.8

—13.4
—14.0
—14.6
—15.2
—15.8
—16.5

8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0

—17.1
—17.8
—18.5
—19.2

—19.9
—20.6
—21.3
—22.1
—22.8
—23.6

6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
52
5.0

—24.4
—25.2
—26.1
—26.9

—27.8
—28.7
—29.6
—30.6
—31.6
—32.6

4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0

—33.6
—34.7
—35.8
—37.0

—38.2
—39.5
—40.8
—42.2
—43.7
—45.2

2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
12
1.0

—46.8
—48.6
—50.4
—52.4

—64.6
—56.9
—59.6
—62.4
—65.8
—69.6



46.0
44.8
44.6
44.4
44.2
44.0
438
43.6
43.4
432

43.0
42.8
42,6
42.4
42.2
42.0
418
416
414
41.2

41.0
40.8
40.6
40.4
40.2
40.0
39.8
39.6
39.4
39.2

39.0
38.8
38.6
38.4

6*

46.0
44.8
44.5
44.3
44.0
43.8
43.6
43.3
43.1
42.8

42.6
42.4
421
41.9
41.6
41.4
411
40.9
40.6
40.4

40.1
39.9
39.6
39.4
39.1
38.9
38.6
38.4
38.1
37.9

37.6
37.4
37.1
36.9

38.2
38.0
37.8

37.6
374
37.2

37.0

36.8

36.6
36.4
36.2
36.0
35.8
35.6
354
35.2

35.0
34.8
34.6
34.4
34.2
34.0
33.8
33.6
33.4
33.2

33.0
32.8
32.6
324
32.2
32.0
31.8

36.6
36.4
36.1
35.8
35.6
353

35.1
34.8
34.5
34.3
34.0
33.8
335
33.2
33.0
32.7

32.4
32.2
31.9
31.6
31.4
311
30.8
30.5
30.3
30.0

29.7
29.4
29.2
28.9
28.6
28.3
28.0

31.6
314
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
254
25.2

27.8
27.6
27.2

26.9
26.6
26.3
26.0
25.8
25.5
25.2
24.9
24.6
24.3

24.0
23.7
23.4
23.1
22.8
225
22.2
21.9
21.6
21.3

21.0
20.7
20.4
20.0
19.7
19.4
19.1
18.8
18.5
18.1

26.0
24.8
24.6
24.4
24.2
24.0
23.8

23.6
23.4
23.2

23.0
22.8
22.6
22.4
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6

17.8
175
17.2
16.8
16.5
16.2
16.9

16.6
15.2
14.8

145
14.2
13.8
135
13.1
12.8
12.4
12.1
11.7
114

11.0
10.6
10.3
9.9
9.5
9.2
8.8
8.4
8.0
7.7

7.3
6.9
6.5

18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2
12.0

,6.1
5.7
53
4.9
4.5
4.1
3.7

33
2.9
2.5
2.0
1.6
1.2
0.7
0.3
—0.1
—0.6

—1.0
—15
—1.9
—2.4
—2.9
—3.4
—3.8
—4.3
—4.8
—5.3

—b5.8
—6.3
—6.8
—17.3
—17.8
—8.4

45
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118
116
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0

9.8

— 8.9
— 94
—10.0
—10.6

—111
—11.7
—12.3
—12.8
—13.4
—14.0
—14.7

9.6
9.4
9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6

—16.3
-16.9
-16.5

—17.2
—17.9
—18.5
—19.2
-19.9
—20.6
—21.4
—22.1

7.4
7.2

7.0

6.8
6.6
6.4
6.2
6.0
5.8
5.6
5.4

—22.9
-23.6

—24.4

—25.2
—26.1
—26.9
-27.8
-28.7
—29.6
—30.6
—315

5.2

6.0

4.8

4.6
4.4
42
4.0
3.8
3.6
3.4
3.2

—32.6

—33.5
—34.6
—35.7

—36.9
—38.0
-39.3
-40.6
—41.9
-43.3
—448

3.0
2.8
2.6
2.4
2.2

2.0

1.8

1.6

1.4

1.2

1.0

—46.4
-48.0
—49.8
—51.7
—53.7
—55.9
—58.3
—61.0
—63.9
—67.3
—71.3



46.0
46.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4

46.0
46.8
455
45.3
45.0
44.8
44.6
44.3
44.1
43.8

43.6
43.4
43.1
42.9
42.7
42.4
42.2
41.9
41.7
41.4

41.2
40.9
40.7
40.4
40.2
39.9
39.7
39.4
39.2
38.9

38.7
38.4
38.2
37.9

39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8

37.7
37.4
37.2
36.9
36.6
36.4

36.1
35.9
35.6
35.3
35.1
34.8
34.6
34.3
34.0
33.8

33.5
33.2
33.0
32.7
32.4
32.2
31.9
31.6
31.4
311

30.8
30.5
30.3
30.0
29.7
29.4
29.2

32.6
324
32.2

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

28.9
28.6
28.3

28.0
27.8
27.5
27.2
26.9
26.6
26.3
26.0
25.7
255

25.2
24.9
24.6
24.3
24.0
23.7
23.4
23.1
22.8
22.5

22.2
21.9
21.6
21.3
21.0
20.6
20.3
20.0
19.7
19.4

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
25.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6

19.1
18.8
18.4
18.1
17.8
17.5
171
16.8

16.5
16.1

15.8
155
15.1
14.8
145
14.1
13.8
134
131
12.7

12.4
12.0
117
11.3
11.0
10.6
10.2

9.9

9.5

9.1

8.7
8.4
8.0

19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0

k=

7.6
7.2
6.8
6.4
6.1
5.7
53

4.9
4.5
4.0
3.6
3.2
2.8
2.4
2.0
15
11

0.7

0.2
—0.2
-0.7
—11
—16
-2.0
—25
—3.0
—3.4

—3.9
—4.4
—4.9
—5.4
—5.9
—6.4

46

7



78

12.8
12.6
12.4
12.2

12.0
11.8
116
11.4
11.2
11.0
10.8
10.6

— 74
— 79
— 85

—10.1
—10.6
—11.2
—11.8
—12.3
—12.9

10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

—135
14.1

—14.7
15.3
-16.0
—16.6
—17.3
—17.9
18.6
19.3
—20.0
—20.7

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8

—21.4
—22.2
—22.9
—23.7
—24.5
—25.3
—26.1
—26.9
-27.8

—28.7

—29.6
—30.5

5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4

315
324
—33.5
—34.5
—35.6
—36.7
—37.9
-39.1

40.3
-41.6
—43.0
—A44.4

3.2
3.0
2.8

2.6
2.4

2.2

2.0
1.8
1.6
1.4
1.2
1.0

—46.0
- 47.6
—49.2
—51.0
-53.0
—55.0

57.3
59.7
—62.4
—65.4
-68.9
72.9



k=47

* = 47
S | S S | S | a |
- J

47.0 47.0
46.8 46.8 40.2 38.7 33.6 30.0 27.0 20.3 20.4 9.1
46.6 46.6 40.0 38.6 33.4 29.7 26.8 20.0 20.2 8.7
46.4 46.3 39.8 38.2 33.2 29.4 26.6 19.7 20.0 8.3
46.2 46.1 39.6 37.9 26.4 194 19.8 7.9
46.0 45.8 39.4 37.7 33.0 29.2 26.2 19.0 19.6 7.6
46.8 45.6 39.2 37.4 32.8 28.9 26.0 18.7 194 7.2
45.6 45.3 32.6 28.6 25.8 18.4 19.2 6.8
45.4 45.1 39.0 37.2 32.4 28.3 26.6 18.1
46.2 44.9 38.8 36.9 32.2 28.0 25.4 17.8 19.0 6.4

38.6 36.7 32.0 27.8 25.2 17.4 18.8 6.0
45.0 44.6 38.4 36.4 31.8 27.5 18.6 5.6
44.8 44.4 38.2 36.2 31.6 27.2 25.0 17.1 18.4 52
44.6 44.1 38.0 35.9 31.4 26.9 24.8 16.8 18.2 4.8
44.4 43.9 37.8 35.6 31.2 26.6 24.6 16.4 18.0 4.4
44.2 43.7 37.6 35.4 24.4 16.1 17.8 4.0
44.0 43.4 37.4 35.1 31.0 26.3 24.2 15.8 17.6 3.6
43.8 43.2 37.2 34.8 30.8 26.0 24.0 15.4 17.4 3.2
43.6 42.9 30.6 25.7 23.8 15.1 17.2 2.7
43.4 42.7 37.0 34.6 30.4 25.5 23.6 14.8
43.2 42.4 36.8 34.3 30.2 25.2 23.4 14.4 17.0 2.3

36.6 34.1 30.0 24.9 23.2 14.1 16.8 1.9
43.0 42.2 36.4 33.8 29.8 24.6 16.6 15
42.8 41.9 36.2 335 29.6 24.3 23.0 13.7 16.4 1.0
42.6 41.7 36.0 33.3 29.4 24.0 22.8 134 16.2 0.6
42.4 415 35.8 33.0 29.2 23.7 22.6 13.0 16.0 0.2
42.2 41.2 35.6 32.7 22.4 12.7 158 —0.3
42.0 41.0 35.4 325 29.0 23.4 22.2 12.3 15.6 -0.7
41.8 40.7 35.2 32.2 28.8 23.1 22.0 12.0 154 —12
41.6 40.5 28.6 22.8 21.8 11.6 152 —16
41.4 40.2 35.0 31.9 28.4 22,5 21.6 11.3
41.2 40.0 34.8 31.6 28.2 22.2 21.4 10.9 150 —21

34.6 31.4 28.0 21.9 21.2 10.5 148 —26
41.0 39.7 34.4 31.1 27.8 21.6 146 —3.0
40.8 395 34.2 30.8 27.6 21.2 21.0 10.2 14.4 —35
40.6 39.2 34.0 30.6 27.4 20.9 20.8 9.8 142 —4.0

40.4 39.0 33.8 30.3 27.2 20.6 20.6 9.4 14.0 -4.5

79



80

13.8
13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6

— 50

— 56
— 6.0
— 6.5

— 7.0
— 7.6
— 80
— 8.6

—10.1
—10.7

114
11.2

11.0
10.8
10.6
10.4
10.2
10.0
9.8
9.6
9.4
9.2

—11.3
—11.8

—12.4
—13.0
—13.6
—14.2
—14.8
—16.4
—16.0
—16.7
—17.3
—18.0

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

7.0

6.8
6.6
6.4

—18.7
—19.3
—20.0
—20.7
—21.6
—22.2
—22.9
—23.7
—245
—25.3

—26.1

—26.9
—27.8
—28.6

6.2
6.0
6.8
6.6
6.4
6.2

6.0
4.8
4.6

4.4

4.2

4.0

3.8

—29.6
—30.5
—31.4
—32.4
—33.4
—34.4

—36.6

—36.6

—37.7
—38.9
—40.1
—41.4
—42.7

3.6
34
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

—a44.1
—46.6
—47.1

—48.7

—60.4
—62.3
—54.2
—66.3
—58.6
—61.1

—63.9
—66.9
—70.5
—74.6



48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
458
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6
41.4

48.0
47.8
47.6
47.3
47.1
46.8
46.6
46.3
46.1
46.9

45.6
46.4
45.2
44.9
44.7
44.4
44.2
43.9
43.7
43.5

43.2
43.0
42.7
42.5
42.2
42.0
41.7
415
41.3
41.0

40.8
40.5
40.3
40.0

41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
374
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8

39.8
39.6
39.3
39.0
38.7
38.6

38.2
38.0
37.7
37.6
37.2
37.0
36.7
36.4
36.2
35.9

35.7
354
35.1
34.9
34.6
34.3
341
33.8
335
33.3

33.0
32.7
32.5
32.2
31.9
31.7
314

it = 48
S |
34.6 31.1
34.4 30.8
34.2 30.6
34.0 30.3
33.8 30.0
33.6 29.7
33.4 29.6
33.2 29.2
33.0 28.9
32.8 28.6
32.6 28.3
32.4 28.0
32.2 27.8
32.0 27.5
31.8 27.2
31.6 26.9
31.4 26.6
31.2 26.3
31.0 26.0
30.8 25.7
30.6 25.4
30.4 25.2
30.2 24.9
30.0 24.6
29.8 24.3
29.6 24.0
29.4 23.7
29.2 23.4
29.0 23.1
28.8 22.8
28.6 22.5
28.4 22.2
28.2 21.8

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
234
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6

21.6
21.2
20.9
20.6
20.3
20.0
19.7
19.3
19.0
18.7

18.4
18.1
17.7
17.4
17.1
16.7
16.4
16.1
15.7
154

15.1
14.7
14.4
14.0
13.7
134
13.0
12.6
12.3
11.9

11.6
11.2
10.9

21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0

k=

10.6
10.1
9.8
9.4
9.0
8.6
8.3

7.9
7.6
7.1
6.7
6.3
5.9
55
5.1
4.7
4.3

3.9
3.5
31
2.7
2.2
1.8
14
1.0
0.5
0.1

—0.4
—0.8
—13
—17
—2.2
—2.6

48

81



82

14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

—3.1
—3.6
—4.1
—4.6

-6.0
—5.5
—6.0
—6.6
—7.0
—7.6
—8.1
—8.6
—9.1
—9.7

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4

—10.2
—10.8
—113
11.9
—125
—13.1
—13.6
—14.2
—14.9
—16.5

—16.1

—16.7
—17.4

-18.0

k = 48

9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
72
7.0
6.8
6.6

—18.7
—19.4
—20.1
—20.8
—21.5
—22.2

—23.0
-23.7
—24.6
—26.3
—26.1
—26.9
—27.8
—28.6

6.4
6.2

6.0
5.8
6.6
5.4
6.2
6.0
4.8
4.6
4.4
4.2

4.0

—29.6
—30.4

—31.4
—32.3
—33.3
—34.3
—36.4
—36.4
—37.6
—38.7
—39.9
—41.2

—42.4

3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6

1.4
1.2
1.0

—43.8
—46.2
—46.7
—48.3
-49.9
-51.6
—53.5
—66.6
—67.6

-60.0
—62.5
—65.3

-68.4
—72.0
—76.2



49.0
48.8
48.6
48.4
48.2
48.0
47.8
476
474
472

47.0
46.8
46.6
46.4
46.2
46.0
45.8
45.0
45.4
45.2

45.0
44.8
44.6
44 .4
44.2
44.0
43.8
43.6
43.4
43.2

43.0
42.8
42.6
42.4

49.0
48.8
48.6
48.3
48.1
47.8
47.6
474
471
46.9

46.6
46.4
46.2
46.9
45.7
454
45.2
45.0
44.7
44.5

44.2
44.0
43.8
43.5
43.3
43.0
42.8
425
42.3
42.0

41.8
415
41.3
41.0

42.2
42.0
41.8
41.6
41.4
41.2

41.0
40.8
40.6
40.4
40.2
40.0
39.8
39.6
39.4
39.2

39.0
38.8
38.6
38.4
38.2
38.0
37.8
37.6
374
37.2

37.0
36.8
36.6
36.4
36.2
36.0
35.8

40.8
40.6
40.3
40.0
39.8
39.5

39.3
39.0
38.8
385
38.3
38.0
37.8
37.5
37.2
37.0

36.7
36.5
36.2
35.9
35.7
35.4
35.2
34.9
34.6
34.4

34.1
33.8
33.6
33.3
33.0
32.8
32.5

35.6
354
36.2

350
\ 3438
3456
' 344
34.2
340
338
336

33.4
33.2

. 330
| 328
32.6
32.4
32.2
32.0
318
316
31.4
31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

32.2
31.9
31.7

314
31.1
30.9
30.6
30.3
30.0
29.7
29.5
29.2
28.9

28.6
28.3
28.1
27.8
27.5

27.2 !

26.9
26.6
26.3
26.0

25.7
25.4
25.2
24.9
24.6
24.3
24.0
23.7
23.4
23.1

22.8
22.4
22.1
21.8
21.5
21.2
20.9
20.6
20.3
20.0

19.6
19.3
19.0
18.7
18.4
18.0
177
17.4
17.1
16.7

16.4
16.1
15.7
154
15.0,
14.7
14.4
14.0
13.7
13.3

13.0
12.6
12.3

22.4
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2

16.0

k=

11.9
11.6
11.2
10.8
10.6
10.1

9.7

9.3
9.0
8.6
8.2
7.8
7.4
71
6.7
6.3
59

55
5.1
4.7
4.3
3.9
3.4
3.0
2.6
2.2
18

13
0.9
0.5
0.0
—0.4
-0.9

49

83



84

15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

—13

—1.8
2.2

-2.7

—3.2
—3.6
—4.1
-4.6
—5.1
—5.6
—6.1
—6.6
—7.1
—7.6

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
11.4
11.2

11.0
10.8
10.6
10.4
10.2

8.1
8.7
9.2
9.7

—10.3

—10.8
—11.4
—12.0
—125
—13.1

—13.7
—14.3
—14.9
—155
—16.2

10.0
9.8
9.6
9.4

9.2

9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2

—16.8
—17.4
-18.1
—18.7
—194

—20.1
—20.8
—21.5
-22.2
—23.0
—23.7
—24.5
—25.3
—26.1
-26.9

7.0
6.8
6.6
6.4
6.2
6.0
6.8
5.6
6.4
5.2

5.0
4.8
4.6
4.4
4.2

—27.7
—28.6
-29.6
-30.4
—31.3
—32.2
—33.2
—34.2
—35.2
36.3

—37.4
—38.5
—39.7
-40.9
-42.2

4.0
3.8
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2

1.0

—43.6
—44.9
—46.3
-47.8

49.4

—61.1
—62.9
—54.7
—56.8
—58.9
—61.3
—63.9
—66.7
—69.9
—73.6
-77.9



50.0
49.8
49.6
49.4
49.2
49.0
48.8
48.6
48.4
48.2

48.0
47.8
476
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44 .4
44.2

44.0
43.8
43.6
43.4

50.0
49.8
49.6
49.3
49.1
48.8
48.6
48.4
48.1
47.9

47.7
47.4
47.2
46.9
46.7
46.5
46.2
46.0
45.7
45.5

46.3
46.0
44.8
445
443
44.0
43.8
435
433
431

42.8
42.6
42.3
42.1

43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6

41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8

41.8
41.6
41.3
41.1
40.8
40.6

40.3
40.1
39.8
39.6
39.3
39.1
38.8
38.6
38.3
38.1

37.8
375
37.3
37.0
36.8
36.5
36.2
36.0
35.7
355

35.2
34.9
34.7
34.4
34.1
33.9
33.6

36.6
36.4
36.2

36.0
36.8
36.6

36.4
36.2
36.0

34.8

34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

33.3
33.1
32.8

32.6
32.2
32.0
31.7
31.4
311
30.9
30.6
30.3
30.0

29.8
29.5
29.2
28.9
28.6
28.3
28.1
27.8
27.5
27.2

26.9
26.6
26.3
26.0
25.7
254
25.2
24.9
24.6
24.3

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6

24.0
23.7
23.4
23.1
22.7
22.4
22.1
21.8
21.5
21.2

20.9
20.6
20.3
19.9
19.6
19.3
19.0
18.7
18.3
18.0

17.7
17.4
17.0
16.7
16.4
16.0
15.7
154
15.0
14.7

14.3
14.0
13.6

23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0

k=

13.3
12.9
12.6
12.2
11.9
11.6
1.1

10.8
10.4
10.0
9.7
9.3
8.9
8.5
8.2
7.8
7.4

7.0
6.6
6.2
5.8
5.4
5.0
4.6
4.2
3.8
3.4

3.0
2.6
2.1
17
13
0.8

50

85



86

16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
144
14.2

0.4
—0.0
—0.5
—0.9

—14
—1.8
-2.3

—2.8
—3.2
—3.7
—4.2
—A4.7
—5.2
-5.7

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8

— 6.2
— 6.7
— 72
— 77
— 8.2
— 87
— 93
— 9.8
—10.3
—10.9

—115

—12.0

—12.6
—13.2
—13.8
—14.4
—15.0

10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6

—16.6
—16.2
—16.8

—175
—18.1
—18.8
—19.5
—20.1
—20.8
—21.5
-22.3
—23.0
—23.7

—24.5
—25.3
—26.1

7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

—26.9
—27.7
—28.6
-29.4
-30.3
-31.2
—32.2

—33.1
—34.1
-35.1
-36.2
—37.2
-38.4
-39.5
-40.7
—41.9
—43.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
24
2.2

2.0
1.8
16
14
1.2
1.0

—44.6
- 46.0
—47.4
-48.9
—50.6
-62.3
-54.1
-56.0
—58.0
—60.2

-62.6
-65.3
-68.2
-71.4
- 752
- 795



52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

50.0
49.8
49.6
49.4
49.2
49.0
48.8
48.6
48.4
48.2

48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4

52.0
51.8
51.5
51.3
51.1
50.8
50.6
50.4
50.1
49.9

49.7
49.4
49.2
49.0
48.7
48.5
48.3
48.0
47.8
47.5

47.3
47.1
46.8
46.6
46.3
46.1
45.9
45.6
45.4
45.1

44.9
44.6
44.4
44.2

45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6

43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6
414
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8

43.9
43.7
43.4
43.2
42.9
42.7

42.4
42.2
41.9
41.7
41.4
41.2
40.9
40.7
40.4
40.2

39.9
39.7
39.4
39.2
38.9
38.6
38.4
38.1
37.9
37.6

37.4
37.1
36.8
36.6
36.3
36.0
35.8

38.6
38.4
38.2

38.0
37.8
37.6
374
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
35.4
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
32.4
32.2

355
35.3
35.0

34.7
34.5
34.2
33.9
33.6
33.4
33.1
32.8
32.6
32.3

32.0
31.7
315
31.2
30.9
30.6
30.4
30.2
29.8
29.5

29.2
28.9
28.7
28.4
28.1
27.8
27.5
27.2
26.9
26.6

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6

26.3
26.0
25.8
255
25.2
24.9
24.6
24.3
24.0
23.7

23.4
23.0
22.7
22.4
221
21.8
215
21.2
20.9
20.6

20.2
19.9
19.6
19.3
19.0
18.6
18.3
18.0
17.7
17.3

17.0
16.7
16.3

25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
222

22.0
21.8
216
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0

K=52

16.0
15.7
15.3
15.0
14.6
143
13.9

13.6
13.2
12.9
12.5
12.2
11.8
11.4
111
10.7
10.3

10.0
9.6
9.2
8.9
8.5
8.1
7.7
7.3
6.9
6.5

6.1
57
53
4.9
4.5
41

87



88

18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154

3.7
3.3
2.9
25

2.0
16
1.2
0.7
0.3
—0.1
—0.6
-1.0
-1.5
—1.9

—2.4
—2.9
—33
—3.8

15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8

4.3
— 438
— 53
— 538
— 6.3
— 6.8

— 7.3
— 7.8
— 83
— 8.8
— 94
- 99
—10.4
—11.0
—11.6
—121

—12.7
—13.3

K= 62

116
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

—13.9
—14.4
—15.0
—15.7
—16.3
—16.9
—175
—18.2

—18.8
—19.6
—20.2
-20.9
-21.6
—22.3
—23.0
—23.8
—24.6
-25.3

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
5.4
52
5.0
4.8
4.6

—26.1
—26.9
—27.7
—28.5
—29.4
—30.2
—31.1
—32.0
—33.0
—33.9

—34.9
—35.9
—37.0
—38.0
—39.1
—40.3
—41.5
—42.7

4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

—44.0
—45.3

—46.7
—48.1
—49.6
—51.2

52.8
—b54.6
—56.5
—58.4
—60.6
-62.9

—65.3
—68.1
—71.1
—74.4
—78.3
—82.8



k=54

64.0 54.0
63.8 63.8 47.2 46.0 40.6 37.7 34.0 28.7 27.4 18.6
63.6 63.6 47.0 46.7 40.4 374 33.8 28.4 27.2 18.3
63.4 63.3 46.8 46.5 40.2 37.2 33.6 28.1 27.0 18.0
63.2 63.1 46.6 46.3 334 27.8 26.8 17.6
63.0 62.8 46.4 46.0 40.0 36.9 33.2 27.6 26.6 17.3
62.8 62.6 46.2 44.8 39.8 36.7 33.0 27.2 26.4 17.0
62.6 62.4 39.6 36.4 32.8 27.0 26.2 16.6
62.4 62.2 46.0 44.6 39.4 36.1 32.6 26.7
62.2 61.9 46.8 44.3 39.2 36.9 32.4 26.4 26.0 16.3
46.6 44.0 39.0 35.6 32.2 26.1 26.8 16.0
52.0 51.7 45.4 43.8 38.8 35.3 25.6 15.6
51.8 51.5 45.2 43.5 38.6 35.1 32.0 25.8 254 153
51.6 51.2 45.0 43.3 38.4 34.8 31.8 255 25.2 14.9
51.4 51.0 44.8 43.0 38.2 34.5 31.6 25.2 25.0 14.6
51.2 50.8 44.6 42.8 314 24.9 24.8 14.2
51.0 50.5 44.4 42.5 38.0 343 31.2 24.6 24.6 14.0
50.8 50.3 44.2 42.3 37.8 34.0 31.0 24.3 24.4 135
50.6 50.0 37.6 33.7 30.8 24.0 24.2 13.2
50.4 49.8 44.0 42.0 37.4 33.4 30.6 23.7
50.2 49.6 43.8 41.8 37.2 33.2 30.4 23.4 24.0 12.8
43.6 415 37.0 32.9 30.2 23.1 23.8 125
50.0 49.3 43.4 41.3 36.8 32.6 23.6 121
49.8 49.1 43.2 41.0 36.6 32.3 30.0 22.8 23.4 11.8
49.6 48.9 43.0 40.8 36.4 321 29.8 22.4 23.2 114
49.4 48.6 42.8 40.5 36.2 31.8 29.6 22.1 23.0 11.0
49.2 48.4 42.6 40.3 29.4 21.8 22.8 10.7
49.0 48.2 42.4 40.0 36.0 31.5 29.2 21.5 22.6 10.3
48.8 47.9 42.2 39.8 35.8 31.2 29.0 21.2 22.4 99
48.6 417 35.6 31.0 28.8 20.9 22.2 9.6
48.4 47.4 42.0 39.5 36.4 30.7 28.6 20.6
48.2 47.2 41.8 39.3 35.2 30.4 28.4 20.2 22.0 9.2
41.6 39.0 35.0 30N 28.2 19.9 21.8 8.8
48.0 47.0 41.4 38.7 34.8 29.8 21.6 8.4
47.8 46.7 41.2 385 34.6 29.6 28.0 19.6 21.4 8.0
47.6 46.5 41.0 38.2 34.4 29.3 27.8 19.3 21.2 7.6
47.4 46.2 40.8 38.0 34.2 29.0 | 276 19.0 21.0 7.3

7 [-Transformation 89



90

20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0

6.9
6.6
6.1
6.7

6.3
4.9
4.5
4.1
3.6
3.2
2.8
24
2.0
15

11
0.7
0.2
-0.2
—0.7
—11

16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
134
13.2
13.0

— 16
— 20
— 26
— 30

— 34
— 3.9
— 4.4
— 49
— 54
— 5.8
— 6.3
— 6.8
— 74
— 79

— 94

10.0
—10.5
—111

12.8
12.6
124
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0

64

11.6
—12.2
12.8
13.3

—13.9
—145
—15.1
—15.7
—16.3
—17.0
—17.6
—18.2
—18.9
—195

—20.2
—20.9
—21.6
—22.3
23.0
23.7

8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
52
5.0

—24.6
—25.2
—26.0
—26.8

—27.6
—28.4
—29.3
—30.1
—31.0
—31.9
—32.8
—33.7
—34.7
—35.7

—36.7
—37.7
—38.8
—39.9
—40.0
—42.2

4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

—434
—a447
—46.0
— 474

—48.8
—50.3
—51.8
—b53.4
—55.1
—57.0
—58.9
—60.9
—63.1
—65.5

—68.0
—70.8
—73.9
—77.4
—81.4
—86.1



56.0
56.8
55.6
55.4
55.2
55.0
54.8
54.6
54.4
54.2

54.0
53.8
53.6
53.4
53.2
53.0
52.8
52.6
52.4
52.2

52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

50.0
49.8
49.6
49.4

7%

56.0
55.8
55.5
55.3
55.1
54.9
54.6
54.4
54.2
53.9

53.7
53.5
53.2
53.0
52.8
52.5
52.3
52.1
51.8
51.6

51.4
51.1
50.9
50.7
50.4
50.2
50.0
49.7
49.5
49.2

49.0
48.8
48.5
48.3

49.2
49.0
48.8
48.6
48.4
48.2

48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8

48.1
47.8
47.6
47.3
47.1
46.8

46.6
46.4
46.1
45.9
45.6
45.4
45.1
44.9
44.6
44.4

44.2
43.9
43.7
43.4
43.2
42.9
42.7
42.4
42.2
41.9

416
41.4
411
40.9
40.6
40.4
40.1

42.6
42.4
42.2

42.0
41.8
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
3910
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

39.9
39.6
39.4

39.1
38.8
38.6
38.3
38.1
37.8
375
37.3
37.0
36.7

36.5
36.2
359
35.7
35.4
35.1
34.9
34.6
34.3
34.1

33.8
335
33.2
33.0
32.7
324
32.1
31.9
31.6
31.3

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
32.2

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6

31.0
30.7
30.5
30.2
29.9
29.6
29.3
29.0
28.7
28.5

28.2
27.9
27.6
27.3
27.0
26.7
26.4
26.1
25.8
255

25.2
24.9
24.6
24.3
24.0
23.7
23.4
23.1
22.8
22.5

22.1
21.8
215

29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0

21.2
20.9
20.6
20.2
19.9
19.6
19.3

19.0
18.6
18.3
18.0
17.6
17.3
17.0
16.6
16.3
16.0

15.6
153
14.9
14.6
14.2
13.9
13.5
13.2
12.8
12.5

12.1
11.7
114
11.0
10.6
10.3

56

91



92

22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
194
19.2
19.0
18.8
18.6

9.9
9.6
9.1
8.8

8.4
8.0
7.6
7.2
6.8
6.4
6.0
5.6
52
4.8

4.4
4.0
3.6
3.2
2.8
2.3
1.9
15

18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

1.0
0.6

0.2
—0.3
—0.7
—1.2
—1.6
—2.1

—3.0
—35
—4.0

-4 .4
—4.9
—5.4
—5.9
—6.4
—6.9

—7.9
—8.5
—9.0

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8

— 9.6
—10.0
—10.6
—111
—11.7
—12.3
—12.8
—13.4
—14.0
—14.6

—15.2
—15.8
—16.4
—17.0
—17.6
—18.3
—18.9
—19.6
—20.2
—20.9

—21.6
—22.3

9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8

5.6

54

—23.0
—23.7
24.5
—25.2
-26.0
—26.7
—27.5
—28.3

—29.2
—30.0
—30.9
—31.7
—32.6
-33.6
-34.5
—35.4
—36.4
—37.4

—38.5
—39.5

—40.6

—41.8

52
6.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
1.2
1.0

—429
—a4.1
— 454
—46.7
—48.0
—49.4

50.9
—52.4
—54.0
—b55.7
—57.4
—59.3
—61.3
—63.4
—65.6
—68.1

—70.7
—73.6
—76.8
—80.4
—84.5
—89.4



k=58

K = 58

68.0 68.0
67.8 67.8 51.2 50.1 44.6 42.0 38.0 33.3 31.4 23.7
57.6 57.5 51.0 49.9 44.4 41.8 37.8 33.0 31.2 23.4
57.4 57.3 50.8 49.6 44.2 41.5 37.6 32.8 31.0 23.1
57.2 57.1 50.6 49.4 37.4 325 30.8 22.8
57.0 56.9 50.4 49.2 44.0 41.3 37.2 32.2 30.6 22.5
56.8 56.6 50.2 48.9 43.8 41.0 37.0 31.9 30.4 22.2
56.6 56.4 43.6 40.7 36.8 31.6 30.2 21.9
56.4 56.2 50.0 48.7 43.4 40.5 36.6 31.4
56.2 55.9 49.8 48.4 43.2 40.2 36.4 311 30.0 21.5
49.6 48.2 43.0 40.0 36.2 30.8 29.8 21.2
56.0 55.7 49.4 48.0 42.8 39.7 29.6 20.9
55.8 55.5 49.2 47.7 42.6 39.5 36.0 30.5 29.4 20.6
55.6 55.3 49.0 47.5 42.4 39.2 35.8 30.2 29.2 20.3
55.4 55.0 48.8 47.2 42.2 38.9 35.6 29.9 29.0 19.9
55.2 54.8 48.6 47.0 354 29.7 28.8 19.6
55.0 54.6 48.4 46.7 42.0 38.7 35.2 29.4 28.6 19.3
54.8 54.3 48.2 46.5 41.8 38.4 35.0 29.1 28.4 19.0
54.6 54.1 41.6 38.2 34.8 28.8 28.2 18.6
54.4 53.9 48.0 46.3 41.4 37.9 34.6 28.5
54.2 53.6 47.8 46.0 41.2 37.6 34.4 28.2 28.0 18.3
47.6 45.8 41.0 37.4 34.2 27.9 27.8 18.0
54.0 53.4 47.4 455 40.8 37.1 27.6 17.6
53.8 53.2 47.2 45.3 40.6 36.8 34.0 27.6 27.4 17.3
53.6 52.9 47.0 45.0 40.4 36.6 33.8 27.3 27.2 17.0
53.4 52.7 46.8 44.8 40.2 36.3 33.6 27.0 27.0 16.6
53.2 52.5 46.6 445 33.4 26.7 26.8 16.3
53.0 52.2 46.4 44.3 40.0 36.0 33.2 26.5 26.6 16.0
52.8 52.0 46.2 44.0 39.8 35.8 33.0 26.2 26.4 15.6
52.6 51.8 39.6 355 32.8 25.9 26.2 153
52.4 51.5 46.0 43.8 39.4 35.2 32.6 25.6
52.2 51.3 45.8 43.5 39.2 35.0 32.4 25.3 26.0 14.9
45.6 43.3 39.0 34.7 32.2 24.9 25.8 14.6
52.0 51.1 45.4 43.0 38.8 34.4 25.6 14.2
51.8 50.8 45.2 42.8 38.6 34.1 32.0 24.6 25.4 13.9
51.6 50.6 45.0 425 38.4 33.9 31.8 24.3 25.2 135
51.4 50.4 44.8 42.3 38.2 33.6 31.6 24.0 25.0 13.2
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94

24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
10.4
20.2

12.8
12.4
121
11.7

11.3
11.0
10.6
10.2
9.7
9.5
9.1
8.7
8.3
8.0

7.6
7.2
6.8
6.4
6.0
5.6
52
4.8
4.4
4.0

20.0
19.8

119.6

19.4

19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154

3.5
31
2.7
2.3
2.0
1.4
1.0
0.6
0.1
— 03

—0.8
—1.2
—17
—2.1
—2.6
—3.1
—3.5
—4.0
—4.5
—5.0

—5.5
—6.0
—6.5
—7.0

15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
134
13.2
13.0
12.8
12.6
124
12.2

12.0
11.8
116
114
11.2
11.0
10.8
10.6

— 75
— 8.0
— 85

—10.1

—10.6
—11.2
—11.7
—12.3
—129
—13.4
—14.0
—14.6
—15.2
—15.8

—16.4
—17.0
—17.6
—18.3
—18.9
—19.6
—20.2
—20.9

10.4
10.2

10.0
9.8
9.6

9.4
9.2
9.0
8.8

8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0

—21.6
—22.3

—23.0
—23.7
24.4
-25.1
—25.9
—26.7
—27.4
—28.2
—29.0
—29.9

—30.7
—31.6
—32.4
—33.3
—34.3
—35.2
—36.1
—37.1
—38.1
—39.2

—40.2

5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8

2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2

1.0

—413
—425
—436
—44.8
—46.1
—47.4
—48.7

—50.1
—515

—53.0
—b54.6
—56.2
-57.9
—59.7
—61.7
—63.7

—65.9
—68.2
—70.7

—73.4
—76.4
—79.7
—83.4
—87.7
—92.6



60.0
69.8
69.6
59.4
59.2
59.0
58.8
58.6
58.4
58.2

58.0
57.8
57.6
57.4
57.2
57.0
56.8
56.6
56.4
56.2

56.0
55.8
55.6
55.4
55.2
55.0
54.8
54.6
54.4
54.2

54.0
53.8
53.6
53.4

60.0
69.8
59.5
59.3
59.1
58.9
58.6
58.4
58.2
58.0

57.7
575
57.3
57.1
56.8
56.6
56.4
56.1
55.9
55.7

55.4
55.2
55.0
54.7
54.5
54.3
54.0
53.8
53.6
53.3

53.1
52.9
52.6
52.4

63.2
53.0
52.8
52.6
52.4
52.2

52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

50.0
49.8
49.6
49.4
49.2
49.0
48.8
48.6
48.4
48.2

48.0
47.8
47.6
47.4
47.2
47.0
46.8

52.2
51.9
51.7
51.6
51.2
51.0

50.8
50.5
50.3
50.0
49.8
49.6
49.3
49.1
48.8
48.6

48.3
48.1
47.9
47.6
47.4
47.1
46.9
46.6
46.4
46.2

45.9
45.7
45.4
452
44.9
447
44.4

46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
448
44.6
44.4
44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
418
41.6
41.4
412
41.0
40.8
40.6
40.4
40.2

44.2
43.9
43.7

43.4
43.2
42.9
42.7
42.4
42.1
419
416
41.4
41.1

40.9
40.6
40.3
40.1
39.8
39.6
39.3
39.0
38.8
38.5

38.3
38.0
37.7
37.5
37.2
36.9
36.7
36.4
36.1
359

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6

36.6
35.3
35.0
34.8
345
34.2
34.0
33.7
33.4
33.1

32.8
32.6
32.3
32.0
31.7
314
31.2
30.9
30.6
30.3

30.0
29.7
29.4
29.2
28.9
28.6
28.3
28.0
21.7
27.4

27.1
26.8
26.5

33.4
33.2
33.0
32.8
32.6
32.4
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0

k=

26.2
25.9
25.6
253
25.0
24.7
24.4

24.1
23.8
235
23.2
22.8
22.5
22.2
21.9
21.6
21.3

20.9
20.6
20.3
20.0
19.6
19.3
19.0
18.7
18.3
18.0

17.7
17.3
17.0
16.6
16.3
16.0

60
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96

26.8
26.6
26.4
26.2

26.0
25.8
25.6
254
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8

15.6
15.3
14.9
14.6

14.2
13.9
135
13.2
12.8
124
12.1
11.7
11.3
11.0

10.6
10.2
9.9
9.5
9.1
8.7
8.3
7.9
7.6
7.2

6.8
6.4

21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4

6.0
6.6
5.2
4.8
4.4
3.9
35
31

2.7
2.3
1.8
14
1.0
0.5
0.1
-0.4
—0.8
—13

—17
-2.2
-2.6
—3.1
-3.6
—4.1
—A4.5
—5.0
—5.5

16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2

— 6.0

— 6.5
— 7.0
— 75
— 8.0
— 85
— 91
— 9.6
—10.1
—10.7
—11.2

—11.7
- 123
—129
—13.4
-14.0
—14.6
—15.2
—15.8
- 164
—17.0

17.6
—183
—18.9
—195

-20.2

11.0
10.8
10.6
10.4
10.2

10.0
9.8

9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

—20.9
—21.5
—22.2
-22.9
-23.6

-24.3
-25.1
25.8
—26.6
-27.3
—28.1
—28.9
-29.7
-30.5
-31.4

—32.3
—33.1
—34.0
—34.9
-35.9
-36.8
—37.8
-38.8
—39.9
-40.9

6.0
5.8
5.6
5.4
5.2
5.0
48
46

4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

—42.0
—43.1
—44.3
—45.5
—46.7
—48.0
—49.3
-50.7

—52.1

—53.6

—55.1
—b56.7
—58.4
-60.2
-62.0
-64.0
—66.1
—68.3
-70.7
—73.3

—76.1
—79.2
-82.6
—86.4
-90.8
—95.»



62.0
61.8
61.6
61.4
61.2
61.0
60.8
60.6
60.4
60.2

60.0
59.8
59.6
59.4
59.2
59.0
58.8
58.6
58.4
58.2

58.0
57.8
57.6
57.4
57.2
57.0
56.8
56.6
56.4
56.2

56.0
55.8
55.6
55.4

62.0
61.8
61.6
61.3
61.1
60.9
60.7
60.4
60.2
60.0

59.7
59.5
59.3
59.1
58.8
58.6
58.4
58.2
57.9
57.7

57.5
57.2
57.0
56.8
56.5
56.3
56.1
55.9
55.6
55.4

55.2
54.9
54.7
54.5

66.2
55.0
64.8
54.5
54.4
54.2

54.0
53.8
53.6
53.4
53.2
53.0
52.8
52.6
52.4
52.2

52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

50.0
49.8
49.6
49.4
49.2
49.0
48.8

64.2
64.0
53.8
53.5
53.3
53.1

52.8
52.6
52.3
52.1
51.9
51.6
51.4
51.2
50.9
50.7

50.4
50.2
50.0
49.7
49.5
49.2
49.0
48.7
48.5
48.3

48.0
47.8
47.5
47.3
47.0
46.8
46.5

48.6
48.4
48.2

48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6
434
43.2
43.0
42.8
42.6
42.4
42.2

46.3
46.1
45.8

45.6
45.3
45.1
44.8
44.6
44.3
44.1
43.8
43.5
43.3

43.0
42.8
42.5
42.3
42.0
41.8
415
41.3
41.0
40.7

40.5
40.2
40.0
39.7
39.4
39.2
38.9
38.6
38.4
38.1

42.0
418
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6

37.8
37.6
37.3
37.0
36.8
36.5
36.2
36.0
35.7
35.4

35.1
34.9
34.6
34.3
34.1
33.8
335
33.2

32.9
32.7

324
32.1
31.8
31.5
31.2
31.0
30.7
30.4
30.1
29.8

29.5
29.2
28.9

36.4
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
32.4
32.2

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29 6
29.4
29.2
29.0

28.6
28.4
28.1
27.8
275
27.2
26.9

26.6
26.3
26.0
25.7
25.4
25.1
24.8
24.4
24.1
23.8

23.5
23.2
22.9
22.6
22.3
21.9
21.6
21.3
21.0
20.7

20.3
20.0
19.7
19.4
19.0
18.7

62
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98

28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4

18.4
18.0
17.7
17.4

17.0
16.7
16.3
16.0
15.6
15.3
14.9
14.6
14.2
13.9

135
13.2
12.8
12.5
12.1
11.7
114
11.0
10.6
10.2

9.9
9.5
9.1
8.7

23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8

8.3
7.9
7.6
7.2
6.8
6.4

6.0
5.6
52
4.8
4.3
3.9
3.5
3.1
2.7
2.2

1.8
1.4
1.0
0.5
0.1
—0.4
—0.8
—1.2
—1.7
-2.2

—2.7
—3.1

17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
15.4
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

— 36
— 41
— 45
— 5.0

— 6.5

— 8.0
— 85

—10.1
—10.7
—11.2
—11.8
—12.3

—12.9
—13.4
—14.0
—14.6
—15.2
—15.8
—16.4
—17.0
—17.6
—18.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4

9.2
9.0
8.8
8.6

8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6

—18.9
—19.5
—20.2
—20.8
—21.5
-22.2
—22.9
—23.6
—24.3
—25.0

—25.7
—26.5
-27.2
-28.0
-28.8
—29.6
—30.4
—31.2
—32.1
—33.0

—33.8
—34.7
—35.6
—36.6
—37.5
-38.5
—39.5
—40.5

6.4
6.2

6.0
5.8
5.6
5.4
5.2
5.0
48
4.6
4.4
4.2

4.0
3.8
3.6
34
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
1.4
1.2
1.0

- 416
—42.7

—438
—45.0
-46.1
—47.4
-48.6
—49.9
—51.3
—52.7
—54.1
—55.6

-57.2
-58.9
—60.6
-62.4
—64.3
—66.4
-68.5
-70.8
-73.3
—75.9

-78.8
-82.0
—85.5
-89.4
-93.9
-99.2



k=64

64.0 64.0
63.8 63.8 57.2 56.3 50.6 48.4 44.0 40.1 37.4 311
63.6 63.6 57.0 56.0 50.4 48.2 43.8 39.8 37.2 30.8
63.4 63.3 56.8 55.8 50.2 47.9 43.6 39.6 37.0 30.5
63.2 63.1 56.6 55.6 43.4 39.3 36.8 30.2
63.0 62.9 56.4 66.3 50.0 47.7 43.2 39.0 36.6 29.9
62.8 62.7 56.2 55.1 49.8 47.4 43.0 38.8 36.4 29.6
62.6 62.4 49.6 47.2 42.8 38.5 36.2 29.3
62.4 62.2 56.0 54.9 49.4 46.9 42.6 38.2
62.2 62.0 55.8 54.6 49.2 46.7 42.4 38.0 36.0 29.0
55.6 54.4 49.0 46.5 42.2 37.7 35.8 28.7
62.0 61.8 55.4 54.2 48.8 46.2 35.6 28.4
61.8 61.5 65.2 53.9 48.6 46.0 42.0 37.4 35.4 28.1
61.6 61.3 55.0 53.7 48.4 45.7 41.8 37.2 35.2 27.8
61.4 61.1 54.8 53.5 48.2 455 41.6 36.9 35.0 27.5
61.2 60.9 54.6 53.2 41.4 36.6 34.8 27.2
61.0 60.6 54.4 53.0 48.0 45.2 41.2 36.3 34.6 26.9
60.8 60.4 54.2 52.8 47.8 45.0 41.0 36.1 34.4 26.6
60.6 60.2 47.6 44.7 40.8 35.8 34.2 26.3
60.4 60.0 54.0 52.5 47.4 445 40.6 355
60.2 59.7 53.8 52.3 47.2 44.2 40.4 35.3 34.0 26.0
53.6 52.0 47.0 43.9 40.2 35.0 33.8 25.7
60.0 59.5 53.4 51.8 46.8 43.7 33.6 25.4
59.8 59.3 53.2 51.6 46.6 43.4 40.0 34.7 33.4 25.1
59.6 59.0 53.0 51.3 46.4 43.2 39.8 34.4 33.2 24.8
59.4 58.8 52.8 51.1 46.2 42.9 39.6 34.2 33.0 245
59.2 58.6 52.6 50.8 39.4 33.9 32.8 24.2
59.0 58.4 52.4 50.6 46.0 42.7 39.2 33.6 32.6 23.9
58.8 58.1 52.2 50.4 45.8 42.4 39.0 33.3 324 23.6
58.6 57.9 45.6 42.2 38.8 33.0 32.2 23.3
58.4 57.7 52.0 50.1 45.4 41.9 38.6 32.8
58.2 57.4 61.8 49.9 45.2 41.6 38.4 325 32.0 22.9
51.6 49.6 45.0 41.4 38.2 32.2 31.8 22.6
58.0 57.2 51.4 49.4 44.8 411 31.6 22.3
57.8 57.0 51.2 49.2 44.6 40.9 38.0 31.9 31.4 22.0
57.6 56.7 51.0 48.9 44.4 40.6 37.8 31.6 31.2 21.7
57.4 56.5 50.8 48.7 44.2 40.3 37.6 31.3 31.0 21.4
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100

30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0

21.0
20.7
20.4
20.1

19.7
194
19.1
18.7
18.4
18.1
17.7
17.4
17.1
16.7

16.4
16.0
15.7
15.3
15.0
14.6
14.3
13.9
13.6
13.2

12.8
12.5
12.1
11.7
114
11.0

24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0

10.6
10.3
9.9
9.5

9.1
8.7
8.3
8.0
7.6
7.2
6.8
6.4
6.0
5.6

52
4.8
4.3
3.9
35
31
2.7
2.2
1.8
14

1.0

0.5

0.1
-0.4
-0.8
—13

18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
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— 17
— 2.2

— 31

3.6
— 41
— 4.6
- 50
— 55
— 6.0
— 6.5
— 7.0
— 7.6
— 8.0

—10.1
—10.7
—11.2
—11.7
—12.3
—12.9
—134

-14.0
-14.6

15.2
-15.7
—16.3
—16.9

12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0

—17.6
—18.2
—18.8
—19.4

—20.0
—20.8
—21.4
—22.1
—22.8
—23.5
—24.2
—24.9
-25.6
—26.3

—27.0

27.8
—28.6
—29.4
-30.2
-31.0

31.9
—327
—336
—34.4

—35.3
—36.3
-37.2
—38.2

39.1
—40.2

6.8 — 41.2
6.6 — 42.2
6.4 - 433
6.2 — 444
6.0 — 45.6
58 — 46.8
5.6 — 48.0
54 — 492
52 — 505
50 — 519
48 — 53.2
46 — 547
44 — 56.2
42 — 57.7
40 — 593
3.8 — 61.0
3.6 — 628
3.4 — 647
32 — 66.6
3.0 — 687
2.8 — 709
26 — 733
24 — 7538
22 — 785
2.0 — 815
1.8 — 84.8
16 — 88.4
14 — 924
12 — 971
1.0 —102.5



66.0
66.8
65.6
65.4
65.2
65.0
64.8
64.6
64.4
64.2

64.0
63.8
63.6
63.4
63.2
63.0
62.8
62.6
62.4
62.2

62.0
61.8
61.6
61.4
61.2
61.0
60.8
60.6
60.4
60.2

60.0
59.8
59.6
59.4

66.0
65.8
65.6
65.3
65.1
64.9
64.7
64.4
64.2
64.0

63.8
63.6
63.3
63.1
62.9
62.7
62.4
62.2
62.0
61.7

61.5
61.3
61.1
60.8
60.6
60.4
60.2
59.9
59.7
59.5

59.2
59.0
58.8
58.6

69.2
59.0
58.8
58.6
68.4
58.2

58.0
57.8
57.6
57.4
57.2
57.0
56.8
56.6
56.4
56.2

56.0
55.8
55.6
55.4
55.2
55.0
54.8
54.6
54.4
54.2

54.0
53.8
53.6
53.4
53.2
53.0
52.8

58.3
58.1
57.9
57.6
57.4
57.2

56.9
56.7
56.5
56.2
56.0
55.8
55.5
55.3
55.1
54.8

54.6
54.4
54.1
53.9
53.7
534
53.2
52.9
52.7
525

52.2
52.0
51.7
51.5
51.3
51.0
50.8

K = 66
S |
52.6 50.6
52.4 50.3
52.2 50.1
52.0 49.8
51.8 49.6
51.6 49.3
51.4 49.1
51.2 48.8
51.0 48.6
50.8 48.3
50.6 48.1
50.4 47.9
50.2 47.6
50.0 47.4
49.8 47.1
49.6 46.9
49.4 46.6
49.2 46.4
49.0 46.1
48.8 45.9
48.6 45.6
48.4 45.4
48.2 45.1
48.0 44.9
47.8 44.6
47.6 44.3
47.4 441
47.2 43.8
47.0 43.6
46.8 43.3
46.6 43.1
46.4 42.8
46.2 42.6

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4

44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6
41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6

42.3
42.0
41.8
415
41.3
41.0
40.7
40.5
40.2
40.0

39.7
39.4
39.2
38.9
38.6
38.4
38.1
37.8
37.6
37.3

37.0
36.7
36.5
36.2
35.9
35.7
35.4
35.1
34.8
34.5

34.3
34.0
33.7

39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
35.4
35.2
35.0
34.8
34.6
344
34.2

34.0
33.8
33.6
33.4
33.2
33.0

k=

33.4
33.1
32.9
32.6
32.3
32.0
31.7

31.4
31.2
30.9
30.6
30.3
30.0
29.7
29.4
29.1
28.8

28.5
28.2
27.9
27.6
27.3
27.0
26.7
26.4
26.1
25.8

25*5
25.2
24.9
24.6
24.3
24.0

66



102

32.8
32.6
324
322

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6

23.6
23.3
23.0
22.7

22.4
22.1
21.7
214
211
20.8
20.4
20.1
19.8
19.5

19.1
18.8
18.5
18.1
17.8
17.4
17.1
16.8
16.4
16.1

15.7
154
15.0
14.7
14.3
14.0
13.6
13.2

26.4
26.2

26.0
25.8
25.6
25.4
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
224
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

12.9
12.6

12.1
11.8
114

11.0

10.7

10.3

9.9
9.5
9.1
8.8

8.4
8.0
7.6
7.2
6.8
6.4
6.0
5.6
5.2
4.8

4.4

4.0
3.5
31
2.7
2.3
18
1.4
1.0
0.5

20.0
19.8
19.6
194
19.2
19.0

18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
144
14.2

14.0
13.8

0.1
— 0.4
— 0.8
— 13
— 17
— 2.2

41

— 45
— 5.0
— 55
— 6.0
— 6.5
— 7.0
— 75
— 8.0
— 85

9.6
10.1
—10.6
—11.2
—11.7
—12.2
—12.8
—13.4
—14.0
—14.5

151
—15.7

13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4

—16.3
—16.9
—17.5
—18.1
—18.7
—19.4
—20.0
20.7

—21.3
-22.0
—22.7
—23.4
—24.1
—24.8
25.5
26.2
26.9
-27.7

28.5
—29.2
-30.0
—30.8
—31.7
—325
—33.3
—34.2
—35.1
—36.0

—36.9
—37.8
—38.8
—39.8

72 — 408
7.0 — 418
6.8 — 42.9
6.6 — 43.9
6.4 - 45.0
6.2 46.2
6.0 — 474
5.8 — 48.6
56 — 49.8
54 — 511
52 — 524
5.0 — 5338
48 — 55.2
4.6 — 56.7
44 — 58.2
42 — 59.8
4.0 61.4
3.8 — 63.2
3.6 — 65.0
3.4 — 669
32 — 68.9
30— 711
28 — 733
26 — 757
24 — 783
22 — 811
20 — 842
1.8 — 875
16 — 91.2
14 — 954
1.2 —100.2
1.0 —105.8



68.0
67.8
67.6
97.4
67.2
67.0
66.8
66.6
66.4
66.2

66.0
65.8
65.6
65.4
65.2
65.0
64.8
64.6
64.4
64.2

64.0
63.8
63.6
63.4
63.2
63.0
62.8
62.6
62.4
62.2

62.0
61.8
61.6
61.4

68.0
67.8
67.6
67.3
67.1
66.9
66.7
66.5
66.2
66.0

65.8
65.6
65.3
65.1
64.9
64.7
64.4
64.2
64.0
63.8

63.5
63.3
63.1
62.9
62.6
62.4
62.2
62.0
61.7
61.5

61.3
61.1
60.8
60.6

61.2
61.0
60.8
60.6
60.4
60.2

60.0
59.8
59.6
59.4
59.2
59.0
58.8
58.6
58.4
58.2

58.0
57.8
57.6
57.4
57.2
57.0
56.8
56.6
56.4
56.2

56.0
55.8
55.6
55.4
55.2
55.0
54.8

60.4
60.1
59.9
59.7
59.5
59.2

59.0
58.8
58.5
58.3
58.1
57.8
57.6
57.4
57.1
56.9

56.7
56.4
56.2
56.0
55.7
55.5
66.3
55.0
54.8
54.6

54.3
54.1
53.8
53.6
53.4
53.1
52.9

54.6
54.4
54.2

54.0
53.8
63.6
53.4
53.2
53.0
52.8
52.6
52.4
52.2

52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

50.0
49.8
49.6
49.4
49.2
49.0
48.8
48.6
48.4
48.2

52.7
52.4
62.1

51.9
61.7
61.4
51.2
51.0
50.7
50.5
50.2
50.0
49.7

49.5
49.3
49.0
48.8
48.5
48.3
48.0
47.8
47.5
47.3

47.0
46.8
46.5
46.3
46.0
45.8
455
45.3
45.0
44.8

48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6
43.4
43.2
43.0
42.8
42.6
42.4
42.2

42.0
41.8
41.6

44.6
443
44.0
43.7
43.5
43.2
43.0
42.7
42.5
42.2

41.9
41.7
41.4
41.1
40.9
40.6
40.3
40.1
39.8
39.6

39.3
39.0
38.8
38.5
38.2
38.0
37.7
37.4
37.1
36.9

36.6
36.3
36.1

41.4
41.2
41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
39.4
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0

k=

35.8
355
35.2
34.9
34.7
34.4
34.1

33.8
33.5
33.3
33.0
327
32.4
32.1
31.8
31.6
31.3

31.0
30.7
30.4
30.1
29.8
29.5
29.2
28.9
28.6
28.3

28.0
27.7
27.4
27.1
26.8
26.5

68
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34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
32.2

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

26.2
25.9
25.6
25.3

25.0
24.7
24.4
24.0
23.7
23.4
23.1
22.8
22.5
22.1

21.8
215
21.2
20.8
20.5
20.2
19.9
19.5
19.2
18.9

18.5
18.2
17.8
17.5
17.2
16.8
16.5
16.1
15.8
154

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
26.8
25.6
254
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
222

220
21.8
21.6
21.4

151
14.7
14.4
14.0
13.6
13.3
12.9
12.6
12.2
11.8

11.6
111
10.7
10.3
9.9
9.6
9.2
8.8
8.4
8.0

7.6
7.2
6.8
6.4
6.0
5.6
5.2
4.8
4.4
4.0

3.6
31
2.7
2.3

21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6

1.9
14
1.0
0.6
0.1
— 03

— 0.8
12

— 21
— 2.6
— 31

— 4.0

— 5.0

— 7.0

— 9.0

—10.1

—10.6
—111
—11.7
—12.2
—12.8
—13.3
—13.9
—14.5

144
14.2

14.0
13.8
13.6

13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

8.0

—15.0
- 156

—16.2
—16.8
—17.4
—18.0
—18.7
—19.3
—19.9
—20.6
—21.2
—21.9

—22.6
-23.2
—23.9
—24.6
—25.3
—26.1
—26.8
—27.5
—28.3
- 291

—29.8
—30.6
—31.4
—32.3
—33.1
—33.9
—34.8
—36.7
—36.6
—37.5

—38.4

78— 394
7.6— 40.4
74— 41.4
72— 424
7.0— 436
6.8 — 445
6.6— 456
6.4— 468
62— 47.9
6.0— 49.1
6.8— 60.4
56— 51.6
54— 53.0
52— 543
50— 557
48— 572
46— 587
4.4— 60.2
42— 619
40— 636
3.8— 653
3.6— 67.2
34— 692
32— 712
30— 73.4
28— 757
26— 782
24— 809
22— 838
20— 869
18— 903
16— 941
14— 984
1.2—103.3
1.0 —109.1



A i
700 700
69.8  69.8
696  69.6
69.4  69.3
69.2  69.1
69.0 689
688  68.7
686 685
68.4 682
682  68.0
680  67.8
678  67.6
676 674
674  67.1
672  66.9
670  66.7
668  66.5
666 662
664  66.0
662 658
660 656
658 653
656 651
65.4 649
652  64.7
650 645
648 642
646  64.0
644 638
642 635
640 633
638  63.1
636  62.9
634 626

S /-Transformation

63.2
63.0
62.8
62.6
62.4
62.2

62.0
61.8
61.6
61.4
61.2
61.0
60.8
60.6
60.4
60.2

60.0
59.8
59.6
59.4
59.2
59.0
58.8
58.6
58.4
58.2

58.0
57.8
57.6
57.4
57.2
57.0
56.8

62.4
62.2
62.0
61.7
61.5
61.3

61.0
60.8
60.6
60.4
60.1
59.9
59.7
59.4
59.2
59.0

58.7
58.5
58.3
58.0
57.8
57.6
57.3
57.1
56.9
56.6

56.4
56.2
55.9
55.7
55.5
55.2
55.0

56.6
56.4
56.2

56.0
55.8
55.6
55.4
55.2
55.0
54.8
54.6
54.4
54.2

54.0
53.8
53.6
534
53.2
53.0
52.8
52.6
52.4
52.2

52.0
51.8
51.6
51.4
51.2
51.0
50.8
50.6
50.4
50.2

54.8
545
54.3

54.0
53.8
53.6
53.3
53.1
52.8
52.6
52.4
52.1
51.9

51.6
51.4
51.2
50.9
50.7
50.4
50.2
49.9
49.7
49.4

49.2
48.9
48.7
48.4
48.2
48.0
47.7
475
47.2
47.0

50.0
49.8
49.6
49.4
49.2
49.0
48.8
48.6
48.4
48.2

48.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6
46.4
46.2

46.0
45.8
45.6
45.4
45.2
45.0
44.8
44.6
44.4
44.2

44.0
43.8
43.6

46.7
46.4
46.2
45.9
45.7
45.4
45.2
44.9
447
44.4

44.2
43.9
43.6

43.4 1

43.1
42.9
42.6
42.3
42.1
41.8

41.6
41.3
41.0
40.8
40.5
40.2
40.0
39.7
39.4
39.2

38.9
38.6
38.4

; 43.4
1 43.2
; 43.0

42.8
1 42.6
1 42.4
i 422

1 42.0
41.8
41.6
41.4

© 412
41.0
40.8

i 40.6

40.4

40.2

—

40.0
39.8
39.6
39.4
39.2
39.0

388

| 386

' 38.4

1 38.2

38.0
37.8
37.6
} 374
" 37.2
I 370

k=

38.1
37.8
37.6
37.3
37.0
36.7
36.5

36.2
35.9
35.6
35.4
35.1
34.8
34.5
34.2
34.0
33.7

33.4
33.1
32.8
32.5
32.2
32.0
317
31.4
311
30.8

30.5
30.2
29.9
29.6
29.3
29.0

70

105



105

36.8
36.6
36.4
36.2

36.0
35.8
35.6
36.4
35.2
35.0
34.8
34.6
34.4
34.2

34.0
33.8
33.6
33.4
33.2
33.0
32.8
32.6
324
32.2

32.0
31.8
31.6
31.4
31.2
31.0
30.8
30.6
30.4
30.2

30.0
29.8

28.7
28.4
28.1
27.8

27.6
27.2
26.9
26.6
26.3
26.0
25.7
25.4
25.1
24.8

24.5
24.1
23.8
23.5
23.2
22.9
22.5
22.2
21.9
21.6

213
20.9
20.6
20.3
19.9
19.6
19.3
18.9
18.6
18.3

17.9
17.6

29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

26.0
25.8
25.6
254
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
224

17.2
16.9
16.6
16.2
15.8
155
151
14.8

14.4
14.1
137
13.3
13.0
126

123
11.9
115
11.1

10.8
10.4
10.0
9.6
9.2
8.9
8.5
8.1
7.7
7.3

6.9
6.5
6.1
5.7
53
4.9
4.4
4.0
3.6

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154

3.2

2.8
2.3
1.9
15
1.0
0.6
0.2
0.3

1.2

1.6
21
2.6
3.0

— 35

— 45

5.4
59

6.4
6.9
7.4
7.9

— 84

— 8.9
9.5

- 10.0
-10.5

111

—116
—12.2
—12.7

13.3

15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
126
12.4
12.2

12.0
11.8
11.6
114
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0
8.8
8.6
8.4
8.2

13.8
—14.4
—16.0
—15.6
—16.1

16.7

17.3
—18.0
—18.6

19.2
—19.8
—20.5
—21.1

21.8

224
—23.1

23.8
—24.5
—25.2

—25.9
—26.6
—27.4

28.1
—28.9
—29.6
-30.4

—31.2
—32.0
—32.8
-33.7
-34.5
—35.4
—36.3
—37.2
—38.1
—39.0

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
5.2
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
18
1.6
1.4
1.2
1.0

40.0

— 410
— 420
— 430
— 440
451
-46.2
47.3

— 486
—497

50.9
52.2
53.5

— 5438
56.2
57.6
—59.1
— 60.7
— 62.3
— 63.9

— 65.7
— 675
— 694
— 714
— 735
— 758
— 78.1
— 80.7
- 834

86.4

89.6
— 931
— 97.0
—101.4
—106.4
-112.4



75.0
74.8
74.6
74.4
74.2
74.0
73.8
73.6
734
73.2

73.0
72.8
72.6
724
722
72.0
71.8
71.6
71.4
71.2

71.0
70.8
70.6
70.4
70.2
70.0
69.8
69.6
69.4
69.2

69.0
68.8
68.6
68.4
68.2
68.0
67.8

8*

75.0
74.8
74.6
74.3
74.1
73.9
73.7
735
73.3
73.0

72.8
72.6
72.4
72.2
71.9
7.7
715
71.3
711
70.8

70.6
70.4
70.2
70.0
69.7
69.5
69.3
69.1
68.9
68.6

68.4
68.2
68.0
67.7
67.5
67.3
67.1

67.0
67.4
67.2

67.0

: 66.8

—_— -

66.6
66.4
66.2
66.0
65.8
65.6
65.4
65.2

65.0
64.8
64.6
64.4
64.2
64.0
63.8
63.6
63.4
63.2

63.0
62.8
62.6
62.4
62.2
62.0
61.8
61.6
61.4
61.2

61.0
60.8

06.8
66.6
66.4

66.2
65.9
65.7
65.5
65.3
65.0
64.8
64.6
64.4
64.1

63.9
63.7
63.4
63.2
63.0
62.8
62.5
62.3
62.1
61.8

61.6
61.4
61.1
60.9
60.7
60.5
60.2
60.0
59.8
59.5

59.3
59.1

K —75
S |
' 60.6 588
604 586
| 60.2 584
! 60.0 58.1
598  57.9
, 59.6  57.6
i 59.4  57.4
j 59.2 572
59.0 56.9
588  56.7
58.6  56.5
58.4  56.2
58.2  56.0
j 580 557
578 555
57.6 553
574 550
572 548
570 545
56.8 543
566  54.1
56.4  53.8
56.2 536
56.0 53.3
558 531
556 529
55.4 526
552 524
550 521
j 548 519
| 546  51.6
544 514
542 511
54.0 50.9
53.8 507
53.6 504

53.4
53.2

53.0
52.8
52.6
524
52.2
52.0
51.8
51.6

j 514

|

51.2

51.0
50.8
50.6
50.4
50.2
50.0
49.8
49.6
49.4
49.2

49.0
48.8
48.6
48.4
48.2
48.0
47.8
47.6
47.4
47.2

47.0
46.8
46.6

502 | 46.4
49.9 1 46.2
46.0
497 458
494 456
49.2 454
48.9 452
487
484 450
482 448
479 446
477 444
474 442
44.0
471 4338
46.9 436
466 434
464 432
46.1
459 430
45.6 | 42.8
454 426
451 424
448 422
42.0
446 418
443 416
441 414
438 412
435
433 410
430 408
428 406
425  40.4
422 402
40.0
420 398
417 396
414 | 39.4
39.2

K=75

41.2
40.9
40.6
40.4
40,1
39.8
39.6

39.3
39.0
38.7
38.5
38.2
37.9
37.7
37.4
371
36.8

36.5
36.3
36.0
35.7
354
35.1
84.0
84.6
34.3
34.0

33.7
33.4
33.2
32.9
32.6
32.3
32.0
31.7
31.4
311



108

39.0
38.8
38.6
384
38.2
38.0
37.8
37.6
37.4
37.2

37.0
36.8
36.6
36.4
36.2
36.0
35.8
35.6
354
35.2

35.0
34.8
34.6
34.4
34.2
34.0
33.8
33.6
33.4
33.2

33.0
32.8
32.6
32.4
32.2
32.0
31.8
31.6
314

30.8
30.5
30.2
30.0
29.6
29.3
29.0
28.7
28.4
28.1

27.8
275
27.2
26.9
26.6
26.3
26.0
25.7
25.3
25.0

24.7
24.4
24.1
23.8
23.4
23.1
22.8
22.5
22.2
21.8

215
21.2
20.8
20.5
20.2
19.8
19.5
19.2
18.8

31.2

31.0
30.8
30.6
30.4
30.2
30.0
29.8
29.6
29.4
29.2

29.0
28.8
28.6
28.4
28.2
28.0
27.8
27.6
27.4
27.2

27.0
26.8
26.6
26.4
26.2
26.0
25.8
25.6
25.4
25.2

25.0
24.8
24.6
24.4
24.2
24.0
23.8

18.1
17.8
17.5
17.1
16.8
16.4
16.1
15.7
15.3
15.0

14.6
14.3
13.9
135
13.2
12.8
124
121
11.7
11.3

10.9
10.6
10.2
9.8
9.4
9.0
8.6
8.2
7.9
7.5

7.1
6.7
6.3
5.8
54
5.0
4.6

23.6
23.4
23.2

23.0
22.8
22.6
224
22.2
22.0
21.8
21.6
21.4
21.2

21.0
20.8
20.6
20.4
20.2
20.0
19.8
19.6
19.4
19.2

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2

17.0
16.8
16.6
16.4
16.2

42 |
38
34 |

2.9

25 |

2.1 |
1.6
12
0.8
0.3
0.1

— 0.6

1.0

15

— 19
— 24
— 29
— 33
— 38
— 43
— 438
— 53
— 57

6.2
6.7
— 7.2
7.7
8.2
8.8

— 93

9.8
10.3
10.9

—11.4
—11.9
—125
—13.0

13.6

16.0
15.8
15.6
154
15.2

15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13.4
13.2

13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
11.4
11.2

11.0
10.8
10.6
10.4
10.2
10.0

9.8
9.6
9.4
9.2

9.0
8.8
8.6

—14.2
-14.7
153
-15.9
—16.5

171
—17.7
—18.3
—18.9
—195
—20.1
—20.8
—21.4
—22.1
—22.7

—23.4
24.1
—24.8
-25.5
26.2
—26.9
—27.6
-28.3
—29.1
-29.8

—30.6
31.4
—32.2
-33.0
—33.8
34.6
-35.5
—36.4
37.2
38.1

39.0

8.4 —419
82 —429
8.0 —439
7.8 — 449

7.6 45.9
7.4 47.0
72 —481
70 —493
6.8 —504
6.6 —51.6
6.4 -52.8
6.2 —541
6.0 —554
58 — 56.7
5.6 -58.1
54 — 595
52 —C09
50 —625
48 —64.0
46 —65.6
44 —673
42 —69.1
40 —709
38 — 729
36 — 749
34 — 770
32 — 793
3.0 - 816
28 — 84.2
26 —86.9
24 — 8938
22 —929
20 - 96.3
18 100.1

1.6 104.2
14 —108.9

12 —1143

—40.01.0'—120.6

40.9



k=

K 80
S | h s | . s | |I a | s |
| ] |
80.0 80.0
79.8 79.8 1720 71.3 04.0 62.2 56.4 53.1 48.8 435
79.0 796 ; 718 71.0 63.8 02.0 56.2 52.9 48.6 43.2
79.4 794 1 716 70.8 63.6 61.7 48.4 42.9
79.2 79.1 714 70.6 63.4 61.5 56.0 52.6 48.2 42.7
79.0 78.9 71.2 70.4 63.2 61.3 55.8 52.4
78.8 78.7 71.0 70.2 63.0 61.0 55.6 52.1 48.0 42.4
78.6 78.5 70.8 69.9 62.8 60.8 55.4 51.9 47.8 42.1
78.4 78.3 70.6 69.7 62.6 60.6 55.2 51.7 47.6 419
78.2 78.1 70.4 69.5 62.4 60.3 55.0 51.4 47.4 41.6
70.2 69.3 62.2 60.1 54.8 51.2 47.2 41.3
78.0 77.8 54.6 50.9 47.0 41.1
77.8 77.6 70.0 69.0 62.0 59.9 54.4 50.7 46.8 40.8
77.6 77.4 69.8 68.8 61.8 59.6 54.2 50.4 46.6 40.5
77.4 77.2 69.6 68.6 61.6 59.4 46.4 40.3
77.2 77.0 69.4 68.4 61.4 59.1 54.0 50.2 46.2 40.0
77.0 76.8 69.2 68.1 61.2 58.9 53.8 49.9
76.8 76.5 69.0 67.9 61.0 58.7 53.6 49.7 46.0 39.7
76.6 76.3 68.8 67.7 60.8 58.4 53.4 49.4 45.8 394
76.4 76.1 68.6 67.5 60.6 58.2 53.2 49.2 45.6 39.2
76.2 75.9 68.4 67.2 60.4 58.0 53.0 48.9 45.4 38.9
68.2 67.0 60.2 57.7 52.8 48.6 45.2 38.6
76.0 75.7 52.6 48.4 45.0 38.3
75.8 755 1 68.0 66.8 60.0 57.5 52.4 48.1 44.8 38.1
75.6 75.2 67.8 66.6 59.8 57.2 52.2 47.9 44.6 37.8
75.4 75.0 67.6 66.3 59.6 57.0 44.4 375
75.2 74.8 67.4 66.1 59.4 56.8 52.0 47.6 44.2 37.2
75.0 74.6 67.2 65.9 59.2 56.5 51.8 47.4
74.8 74.4 67.0 65.6 59.0 56.3 51.6 47.1 44.0 36.9
74.6 74.1 66.8 65.4 58.8 56.1 51.4 46.9 43.8 36.7
74.4 73.9 66.6 65.2 58.6 55.8 51.2 46.6 43.6 36.4
74.2 73.7 66.4 65.0 58.4 55.6 51.0 46.3 43.4 36.1
66.2 64.7 58.2 55.3 50.8 46.1 43.2 35.8
74.0 73.5 50.6 45.8 43.0 35.5
73.8 73.3 66.0 64.5 58.0 55.1 50.4 45.6 42.8 35.3
73.6 73.0 65.8 64.3 57.8 54.8 50.2 45.3 42.6 35.0
73.4 72.8 65.6 64.0 57.6 54.6 42.4 34.7
73.2 72.6 65.4 63.8 57.4 54.4 50.0 45.0 42.2 34.4
73.0 72.4 65.2 63.6 57.2 54.1 49.8 44.8
72.8 72.2 65.0 63.3 57.0 53.9 49.6 445 42.0 34.1
72.6 719 64.8 63.1 56.8 53.6 49.4 44.3 41.8 33.8
72.4 71.7 64.6 62.9 56.6 53.4 49.2 44.0 41.6 335
72.2 71.5 64.4 62.7 49.0 437 , 414 33.2
64.2 624 | 41.2 329

80

109



no

41.0
40.8
40.6
40.4
40.2

40.0
39.8
39.6
394
39.2
39.0
38.8
38.6
38.4
38.2

38.0
37.8
37.6
37.4
37.2
37.0
36.8
36.6
36.4
36.2

36.0
35.8
35.6
354
35.2
35.0
34.8
34.6
344
34.2

34.0
33.8
33.6
33.4
33.2

32.7
324
32.1
31.8
315

31.2
30.9
30.6
30.3
30.0
29.7
29.4
29.1
28.8
28.5

28.2
27.9
27.5
27.2
26.9
26.6
26.3
26.0
25.7
25,4

25.0
24.7
24.4
24.1
23.8
23.4
23.1
22.8
225
22.1

21.8
215
211
20.8
20.5

33.0
32.8
32.6
32.4
322

32.0
31.8
31.6
314
31.2
31.0
30.8
30.6
304
30.2

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8
27.6
27.4
27.2
27.0
26.8
26.6
26.4
26.2

! 26.0
- 25.8
| 25.6
25.4
25.2

20.1
19.8
195
19.1
18.8

18.4
18.1
17.7
17.4
17.0
16.7
16.3
16.0
15.6
15.3

14.9
145
14.2
13.8
13.4
131
12.7
123
12.0
11.6

11.2
10.8
10.4
10.0
9.7
9.3
8.9
8.5
8.1
7.7

7.3
6.9
6.5
6.1
5.7

25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
234
23.2
23.0
22.8
22.6
22.4
22.2

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6
19.4
19.2
19.0—
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2

5.3
4.8
4.4
4.0
3.6

3.2
2.7
2.3
1.9
14
1.0
0.6
0.1
0.3
1.0

— 17
— 2.2

2.6
— 31

4.0

— 5.0
55

6.0
6.5

7.5
— 80
85 j
— 90
— 95
—10.0
-10.6

—111
—11.6
—12.2
—12.7
—13.3

11

17.0
16.8

16.6
16.4

16.2

16.0
158
15.6
15.4
15.2
15.0
14.8
14.6

14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0
12.8
12.6
12.4
12.2

12.0
11.8
11.6
114
11.2

.0

10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2

—138
—14.4
—15.0
—156
—16.1

—16.7
—17.3

17.9
—18.6
—19.1
—19.7

20.4
—21.0
-21.6
- 223

—22.9
23.6
—24.3
-25.0
—25.6
—26.3
—27.0
-27.8
—28.5
—29.2

-30.0
-30.7
—31.5
—32.3
—33.1
—33.9

34.7
—35.5
—36.4
—37.2

38.1
—39.0
—39.9
—40.8

41.7

9.0
8.8
8.6
8.4
8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0
5.8
5.6
54
52
5.0
4.8
4.6
4.4
4.2

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
1.8
1.6
14
1.2
1.0

42.7
— 436
— 446
— 456

46.7

— 477
— 48.38

49.9
— 51.0
— 522
— 534
— 546
— 55.9
— 571
— 585

— 59.8
— 61.2
— 626
— 64.1
— 657
— 673
— 689
— 706
— 724
— 743

76.2
— 783

80.4
— 826
— 85.0
— 875
— 90.2
— 93.0

96.1
— 994

—103.0
—107.0
—1114
—116.4
—122.1
—128.8



The Gaussian

subtraction

TABLE 5.2

-D-values belonging to S

logarithm values
to the blackening values S

‘[27] D = S —Ig (10s—1) belonging

The same data also give the values ofd = Vs/. =
reduced blackenings s

s — Ig (10s—1) belonging to the

In the table the hundredfolds of the true values of S and ID, and the corresponding
d- and d-values are given

200
190
180
170

160
140
130
120
116
110

1°5

100
99
98
97
96
95
94
93
92

91

90
89
88
87
86
85
84
83
82
81

0.4

0.7
0.9
11
1.4
1.8
2.2
2.8
3.2

4.1

4.6
4.7
4.8
4.9
6.0
6-2
53
54
5.6

6.7

5.8
6.0
6.1
6.3
6.5
6.6
6.8
7.0
7.1
7.3

80
79
78
77

75
74

73
72
71

70
69

67
66
65
64
63
62
61

60
59
58
57
56
55
54
53
52

D

7.5
7.7
7.9
8-1
8.3
8.5
8.7
8.9
9.2
9.4

9.7
9.9
10.2
10.4
10.7
11.0
11.3

11,6
11.9
12.2

12.6
12.9
133
13.6
14.0
144
14.8
15.2
15.6

—+ =

16.1

60
49.5
49
48.5
48
475
47
46.5
46
45.5

45
445
44
435
43
425
42
415
4
40.5

40.0
395
39.0
38.5
38.0
375
37.0
36.5
36.0

10.5
16.7
17.0
17.2
17.5
17.7
18.0
18.2
18.5
18.8

19.0
19.3
19.6
19.9
20.2
20.5
20.8
21.1
21.4
21.7

22.0
22.4
22.7
231
23.4
23.8
24.2
245
24.9
355

35.0
34.5
34.0
33.6
33.0
325
32.0
31.5
31.0
30.5

30.0
29.8
29.6
29.4
29.2
29.0
28.8
28.6
28.4
28.2

28.0
27.8

27.6

27.4
27.2
27.0

26.8

26.6

26.4

25.3

25.7
26.1
26.6
27.0
27.4
27.8
28.3
28.8
29.2
29.7

30.2
30.4
30.6
30.8
31.0
31.2
31.4
317
31.9
321

32.3
325
32.8
33.0
33.2
334
33.7
33.9
34.2
26.234.4

111



26.0
25.8
25.6
254
25.2
25.0
24.8
24.6
24.4
24.2

24.0
23.8
23.6
23.4
23.2
23.0
22.8
22.6
22.4
222

22.0
21.8
21.6
21.4
21.2
21.0
20.8
20.6
20.4
20.2

20.0
19.8
19.6

112

34.6
34.9
35.1
35.4
35.6
359
36.1
36.4
36.7
36.9

37.2
375
37.8
38.0
38.3
38.6
38.9
39.2
39.5
39.8

40.1
40.4
40.7
41.0
41.3
41.6
42.0
42.3
42.6
43.0

43.3
43.6
44.0

19.4
19.2
19.0
18.8
18.6
18.4
18.2

18.0
17.8
17.6
17.4
17.2
17.0
16.8
16.6
16.4
16.2

16.0
15.8
15.6
154
15.2
15.0
14.8
14.6
14.4
14.2

14.0
13.8
13.6
13.4
13.2
13.0

44.3
44.7
451
45.4
45.8
46.2
46.6

46.9
47.3
417
48.1
48.5
49.0
49.4
49.8
50.2
50.7

511
51.6
52.0
525
53.0
535
53.0
54.4
54.9
55.5

56.0
56.5
57.0
57.6
58.2
58.7

12.8
12.6
12.4
12.2

12.0
11.8
11.6
11.4
11.2
11.0
10.8
10.6
10.4
10.2

10.0
9.8
9.6
9.4
9.2
9.0

8.8
8.6
8.4

8.2

8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

69.3
59.9
60.5
61.1

61.7
62.4
63.0
63.7
64.3

65.0
65.7
66.4
67.2

67.9

68.7
69.5
70.3
711
719
72.8
73.7
74.6
75.5
76.4

77.4
78.4
79.4
80.5
81.6
82.7
83.9
85.1
86.3
87.6

6.0
5.8
5.6
5.4
52
5.0
4.8
4.6
4.4
4.2

4.0 .

3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2

2.0
18
16
14
1.2
1.0

0.8
0.6
0.4
0.2

88.9
90.3
91.7
93.2
94.8
96.4
98.0
99.8
101.6
103.6

105.6
107.7
109.9
112.3
114.9
117.6
120.5
123.6
126.9
130.6

134.7
139.1
144.2
149.9
156.5
164.3

173.9
186.3
203.7
233.8

0.000
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10
11
12
13
14
16
16
17
18
19

20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

In the table index P isomitted, furthermore the hundredfolds ofthe true

100.0
97.8
96.6
93.3
91.2
89.1
87.0
86.1
83.1
81.2

79.4
77.6
76.8
74.2
72.6
70.8
69.2
67.6
66.1
64.6

63.1
61.6
60.3
59.0
57.6
56.3
55.0
53.7
52.4
51.3

50.1
49.0
47.9
46.8
45.7
44.7

(For notations cf. Section 1.2, List of Symbols)

36

38
39

40
41
42
43
44
46
46
47
48
49

60
61
62
53
54
55
56
57
58
59

60
61
62
63
64
65
66
67
68
69

TABLE 53

Tp-values belonging to S

S- and T-values are given

T

43.7

42.7
41.7
40.7

39.8
38.9
38.0
37.2
36.3
36.6
34.7
33.9
33.1
32.4

31.6
30.9
30.2
29.6

28.8
28.2

27.5
26.9
26.3
25.7

25.1
245
24.0
23.4
22.9
22.4
21.9
21.4
20.9
20.4

S

70
71
72
73
74
76
76
7
78
79

80
81

82
83
84
86
86
87
88
89

90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105

20.0

195
19.1
18.6
18.2
17.8

17.0
16.6
16.2

15.8
16.6
16.1
14.8
14.6
14.2
13.8
13.6
13.2
12.9

12.6
12.3
12.0
11.7
115
11.2
11.0
10.7
10.5
10.2

10.00
9.78
9.55
9.33

9.12
8.91

106

107
108
109

110
111
112
113
114
116
116
117
118
119

120
121
122
123
124
125
126
127
128
129

130
131
132
133
134
135
136
137
138
139

8.70
8.61
8.31
8.12

7.94
7.76
7.68
7.42
7.26
7.08
6.92
6.76
6.61
6.46

6.31
6.16
6.03
5.90
5.76
5.62
5.50
5.37
5.24
5.13

5.01
4.90
4.79
4.68
4.57
4.47
4.37
4.37
4.17
4.07

113



114

140
141
142
143
144
145
146
147
148
149

160
151
162
153
164
166
166
167
168
169

3.98
3.89
3.80
3.72
3.63
3.65
3.47
3.39
3.31
3.24

3.16
3.09
3.02
2.96
2.83
2.82
2.76
2.69
2.63
2.57

160
161
162
163
164
165
166
167
168
169

170
171
172
173
174
176
176
177
178
179

2.61
2.46
2.40
2.34
2.29
2.24
2.19
2.14
2.09
2.04

2.00
1.96
191
1.86
1.82
1.78
1.74
1.70
1.66
1.62

180
181
182
183
184
186
186
187
188
189

190
191
192
193
194
196
196
197
198
199

1.58
1.55
1.61
1.48
1.46
1.42
1.38
1.36
1.32
1.29

1.26
1.23
1.20
1.17
1.16
1.12
1.10
1.07
1.06
1.02

200
206
210
216
220
226
230
235
240
246

260
260
270
280
290
300
310
320
330
340

360

370

400
00

1.00
0.89
0.79
0.71
0.63
0.66
0.60
0.46
0.40
0.36

0.32
0.26
0.20
0.16
0.13
0.10
0.08
0.06
0.06
0.04

0.03
0.02
0.01
0.00
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