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1. FPFIT Overview

i

Program FPFIT finds the double-couple fau]t-p]Ene solution (source model)
that best fits a given set of observed first motion polarities for an
earthquake. The inversion is accomplished through a two-stage grid-search
procedure that finds the source model minimizing J normalized, weighted sum of
first-motion polarity discrepancies. Two weighting factors are incorporatea
in the minimization: one reflecting the estimated ivariance of the data, and
one based on the absolute value of the theodretical P wave radiation amplitude
(Aki and Richards, 1980). The latter weighting gives greater (lesser) weight
to observations near radiation lobes (nodal planes). 1In addition to finding
the minimum-misfit solution, FPFIT finds alternative solutions corresponding
to significant relative minima in misfit. Such splutions, when they exist,
generally correspond to faulting mechanisms distibctly different from the
minimum-misfit solution, and may be deemed the prEferred solution after
¢onsideration of possible data errors, unmodeled refractions and a priori
knowledge of the tectonic environment. For each double-couple source model
obtained, FPFIT formally estimates the uncertain’y in the model parameters
(strike, dip, rake). ?inal]y, FPFIT calculates § uniformly distributed set of

solutions within the range of estimated uncertainty. This set is used in the

display program FPPLOT to graphically define therrange of P-axis and T-axis
orientation consistent with the data. |

FPFIT calculates fault-plane solutions sequeltially for a suite of
earthquakes and accumJlates statistics on the enlire suite, such as the
cumulative discrepancy rates for each station and for each data class
(O-weight, l-weight, etc..). FPFIT also accumulptes statistics on the suite

fof misfit scores, estimated solution uncertainties, and other calculatea



quantities that characterize the overall quality of the inversion results.
Based on an examination of these statistics, adjustments to the inversion
procedure, such as revising the estimated data variance, or removing or
reversing one or more individual seismograph stations, may be indicated. Such
an iterative use of FPFIT provides an easy and sound way to identify and avoid
some common problems in the computation of fault-plane solutions, including
the presence of stations that consistantly receive refracted rays that cross a
nodal plane, stations with reversed polarity, and noisy data.

Certain caution must be excercised when interpreting fault-plane solutions
computed by FPFIT. Non-double-couple solutions are not considered in the
program, and hence adoption of a source model obtained by FPFIT implies tne
assumption that the earthquake is a double-couple source. Furthermore, data
errors, unmodeled refractions, and oversimplified layer boundaries in the
hypocentral solution should always be critically assessed in the evaluation of
fault-plane solutions. Hence, we strongly recommend that all applications of
FPFIT include careful consideration of reported multiple solutions, as well as
a visual check for unreported alternate solutions, and that the results not be

uncritically adopted.

1I. Computational Procedures used in FPFIT

For each earthquake, EJ, FPFIT compares the observed polarity at the kth
station with that calculated for a suite of source models [Mi}. A one-

norm misfit function, Fi’j, is defined as
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where Poj’k, Pti’k are terms representing, respectively, the
observed and theoretical first-motion polarity (0.5 for compression, -0.5 for
dilatation). The term NOJ’k is the observation weight that must be

estimated and assigned to the data. The term

t =
is the square root of the normalized theoretical -wave radiation amplitude,

\
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A(i,k), expected at the k™ station for source model M'. This weighting
scheme down-weights observations near nodal planes, thereby minimizing the
effect of inconsistancies near nodal planes, such|as those caused by unmodelea

. . \
refractions. The misfit function, Flsd is calculated for each source model

in the suite, and the model that minimizes F is adopted as the fault-plane
solution. An exceptional case occurs when more than one solution have
identical values of Fi’j. This case may occur betause, particularly in the
case of models perfectly fitting the data, the mi%fit function may be
flat-bottomed. To break the tie in such cases FPFIT applies the additional
constraint that the denominator in Equation (1) be maximized. The effect of
this constraint is to maximize the distance on the focal sphere between the
observations and the nodal planes.

In computation each source model is represented by the strike, dip and
rake of one of its nodal planes. Specification of one plane and the
associated rake angle is, of course, sufficient tb represent both the fault
plane and the auxilliary plane. No special impor&ance is attached to the
particular plane used to represent each model, and representation of the final

solution is conseguently in terms of one plane and its rake. In the companion

plotting programs FPPLOT and FPPAGE, both planes (and "P" and "T" axes) are




calculated and displayed for each solution.

The procedure by which the suite of source models [Mi] is tested is a
two-stage three-dimensional grid search*. The first (coarse) stage uses 20°
increments in each of the three parameters (strike, dip, and rake). All
possible gridded values of rake and dip are included in the course search,
However, only half the range of possible values of strike (from 0 to 160
degrees) is searched to avoid computing Mi for both the fault plane and its
associated auxilliary plane. The course search identifies the solution
corresponding to the minimum misfit, Fmin’ and, when they exist, multiple
solutions corresponding to significant relative minima in misfit. The
relative minima are detected in the course search up to a level of misfit F <

F + DFITC, where DFITC is an input parameter. Each of these solutions is

min
then taken as the center of a second stage (fine) 3-dimensional grid search.
The fine search uses grid point spacing of 5° for strike and dip, and 10° for
rake. Parameter ranges in the fine search are, relative to the central value,
+ 45° in strike and dip, * 30° in rake. It is in the fine grid search that
the final solutions are identified, and estimates of solution parameter

uncertainty are calculated. When multiple solutions are identified for an

event, the solutions are distinguished by an asterisk in the output files.

* In the following discussion we assume that the default values of the search
parameters are used. The default values ensure that all regions in solution
space are searched. When a restricted search (that is, one in which only a
subset of the possible so]utions‘is considered) is desired, the search

parameters may be explicitly set in the input control file.



III. Estimation of Parameter Uncertainty and So‘ution Quality

It is possible to determine formal confidencé intervals for the parameters
of fault-plane solutions obtained with a grid—seérch procedure. The misfit
measure (Equation 1) is a sum of terms that take%on discrete values, most of
which are zero. Accordingly, the variance in F, and the associated 90-percent
one-sided confidence interval for F, are estimated from the data using the
method descrioed in Appendix A. Having obtained the confidence interval for
F, we determine the range of each solution parameter, relative to the
minimum-misfit value, within which the solution misfit is-bounded by the

confidence interval for F. These ranges are tak#n as the uncertainties for
|

|

For each fault-plane solution, FPFIT calculates the uncertainties

the solution parameters.

described above and several other quantitites designed to characterize the
quality of the final solution. These quantities are reported, together with

the fault-plane solution, in the program's output. They are:

1. Fj = minimum [Fi,j]’ or a relative minimum of Fi,j' Note Fj = 0.0

represents a perfect fit to the data, while Fj = 1.0 represents a

perfect misfit.

|
i

2. NOBS = number of observations used in the solution.
NOBS
3. AWT = ! W ok AVWT is the mean data weight used in
NOBS kel

the solution; it is an overall measure of the quality of the data usea in

the solution. AVWT ranges from 0.0 to 30.0, with larger values reflecting




solutions computed from higher quality data.

NOBS
kE_l (“oJ’k : ”t“k)
4, STDR = - STDR is the station distribution ratio.
NOBS .
J,k
Y %
k=1

(0.0 < STOR < 1.0). This quantity is sensitive to the distribution of the
data on the focal sphere, relative to the radiation pattern. When this
ratio has a low value (say, STDR < 0.5), then a relatively large number of
the data lie near nodal planes in the solution. Such a solution is less
robust than one for which STDR > 0.5, and, consequently, should be

scrutinized closely and possibly rejected.

5. aSTR, ADIP, ARAK. These quantities are ranges (in degrees) of
perturbations to the strike, dip and rake, respectively, of the final
solution, that result in a misfit score bounded by the 90-percent
confidence interval for F. ASTR, ADIP and ARAK are taken as the
uncertainties in the solution parameters. When the distribution of the
data on the focal sphere do not tightly constrain one or more parameters
of the solution, the corresponding uncertainties are large; when the
distribution of the data tightly constrain the solution these quantities

are small.

FPFIT summarizes the quality of the adopted fault-plane solution with two
letter codes, each of which may be "A", "B" or "C". The first letter code,
QF, summarizes the value of Fj' The second quality code, QP, summarizes the

three parameter uncertainties ASTR, aDIP, and ARAK, as follows:



F 3
F < 0.025 A
0.025 < F < 0.1 B
F>0.1 C

ASTR and aDIP and aARAK

< 20°
20° to 40°

noo:bl%

> 40°

'
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IV. Restricted Search Mode

FPFIT may be run in either of two modes. I$ the "unrestricted search"
mode, all possible gridded solutions are testedi This mode is the usual mode
of operation for FPFIT and is the one described}in Section II. However, if
the user chooses to search only a subset of the|possible fault plane
solutions, the "restricted search" mode may be ‘sed. In this mode the user
may limit the ranges of strike, dip and rake fr$m which test solutions are
drawn in the search prbcedure. For example, thé user may specify that only
thrust solutions (rake = 90 degrees), or only vertical dextral strike-slip
solutions (dip = 90 degrees and rake = 180 degr’es) be considered. FPFIT will
search for solutions only within the specified barameter ranges.

If the restricted search mode is used, two points should be kept in mind.
First, the resulting solution may not be a true minimum-misfit
(zero-derivative) solution, as the adopted solukion may lie at the edge of one
of the restricted parameter ranges. Second, th% estimates of uncertainty for

|
the solution parameters (aSTR, aDIP, ARAK, QF abd QP are invalid, owing to the

F



inability of FPFIT to perform its uncertainty analysis without a full range of
solutions neighboring the adopted solution. Hence, the restricted search mode
should only be used in special studies in which a "forced" solution is desired
and estimates of solution uncertainty are not needed.

The unrestricted search mode is invoked by including in the input control
file only lines 1, 2 and 3, and (optionally) station status lines, as in
Appendix examples B.l.a and B.1.b (see also Section V.B).

The restricted search mode is invoked by including in the input control
file an additional line specifying the ranges of the restricted search, as in

Appendix examples B.l.c and B.l.d.

V. Input Files

A. Data File: FPFIT reads the print output file from program HYPO71
(Lee and Lahr, 1975). This file contains the hypocenter summary
card, followed by (for each P-wave observation) the
station-to-epicenter distance and azimuth, P-remark, angle of
incidence, and flag denoting phase data discarded due to Jeffrey's
weighting. |

B. Control File (see appendix B.1): This file sets parameter values to
tailor the computation to suit the particular requirements of the
data set. At least three lines are required:
Line 1 - DISTMX, FMAGMN, MINOBS, IPRNT, IJEFF, NEV, DFITC (free

format)

Name Explanation

DISTMX Maximum epicentral distance in km. Phase data from
stations at épicentra1 distances greater than DISTMX are

ignored.



FMAGMN

MINOBS

IPRNT

IJEFF

NEV

DFITC

| 10
|
Minimum magnitude. Fau]t-p]a#e solutions are not computed
for events with magnitudes smé]]er than FMAGMN.
Minimum number of observation#. Fault plane solutions
are not computed for events f%r which NOBS < MINOBS.

Print output control. If IPRIT = 1, FPFIT generates a

listing of the misfit function for each test solution in

the fine search. Normally, IﬁRNT = 0.

Jeffrey's weighting control. When IJEFF = 1, inversion
includes phase data discarded by Jeffrey's weighting in
HYPO71. When IJEFF = O, phasL data agiscarded by
Jeffrey's-weighting are omittgd

Maximum number of events for ;hich fault plane solutions
will be calculated. So1utionL are calculated sequentially
from the input file until NEV}events have been processed.
Depth of search for relative Linima in misfit. Relative
minima with F < F .+ DFITC are considered. We

recommend the value DFITC=0.05 be used for most

appiications.

Line 2 - ERATE(1), ERATE(2), ERATE(3), ERATE(4) (free format)

Name

ERATE

Explanation

Estimated weighted error (discrepancy) rates for classes of
hand-picked data. ERATE(J+1ﬁ corresponds to assigned pick
quality J. Set ERATE(J+1) =‘1.0 to exclude all data from
class J. For 0.0 < ERATE(J) < 0.5 lower values reflect
better-quality data. Use actual weighted error rates

reported in a previous run of FPFIT on same data for best

estimates of ERATE. |
:
|
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Line 3 - ERATE(5), ERATE(6), ERATE(7), ERATE(8) (free format)

Name Explanation

ERATE Same as Line 2, except for classes of machine-picked (e.g.,
RTP) data, which are denoted by an 'X' in the first
position of the P-remark field, as in XPUO. ERATE(J+5)
corresponds to assigned pick quality J for machine-picked

data.

Line 4, 5,..., N - STATUS, STATN (al, 1x, a4) (Optional)
These lines are included if data from some stations are to
be omitted from the inversion, or if first motion
directions from some stations are to be reversed.

Name Explanation

STATUS If STATUS = 'R', FPFIT reverses first motion direction for
all phase data from station 'STATN'. If STATUS = 'K',
FPFIT ignores all phase data from station 'STATN'.

STATN Station name

Line N+1 - Blank (Included only if next line is present)

Line N+2 - PHIOC, PHI1, DELOC, DEL1, XLAMOC, XLAM1, DPHIC, DELC,
DLAMC, DPHIF, DDELF, DLAMF (free format) (Optional)

This line is included if a restricted search range or non-default
values of the grid spacing are desired; if this line is omitted, the

default search range values are used, as described in section IV.
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Strike is measured clockwise from northj; dip is measured down from
horizontal; rake of 0 = left lateral, 90 = reverse, +180 = right

lateral, -90 = normal. {
:

|
PHIOC Minimum value of coarse searcb strike range, in degrees

Name Explanation

(0 < PHIOC < 180)

PHI1 Maximum value of coarse search strike range, in degrees
(0 < PHI1 < 180)

DELOC Minimum value of coarse search dip range, in degrees
(0 < DELOC < 90)

DEL1 Maximum value of coarse search dip range, in degrees
(0 < DEL1 < 90) |

XLAMOC Minimum value of coarse search rake range, in degrees

|
(-180 < XLAMOC < 180) |

XLAM1 Maximum value of coarse searﬁh rake range, in degrees

(-180 < XLAM1 < 180)
DPHIC Strike increment, in degreesJ for coarse search (0 < DPHIC)
DDELC Dip increment, in degrees, for coarse search (0 < DDELC)
bLAMC Rake increment, in degrees, for coarse search (0 < DLAMC)
DPHIF Strike increment, in degrees, for fine search (0 < DPHIF)
DDELF Dip increment, in degrees, for fine search (0 < DDELF)

DLAMF Rake increment, in degrees, flor fine search (0 < DLAMF)

VI. Output Files

|
|
A. Extended hypocenter summary card file #see Appendix B.2). For each
earthquake satisfying the input criter%a FMAGMN and MINOBS, FPFIT
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calculates a fault-plane solution and writes to this file an

'extended' summary card consisting of the original HYPO71 summary

card concatenated with the fault-plane solution parameters. The

format of the extended summary card is as follows:

Column
1-80
82-84

86-87
88-91

94-97
100-101
103-107
109-112
114-117

120-121
123-124
126-127
129
131
132

Explanation

HYPO71 summary card.

Dip direction (downdip azimuth in degrees, clockwise
from north).

Dip angle in degrees down from horizontal.
Rake in degrees: O=left lateral, 90=reverse,
+180=right lateral, -90=normal.

"3

NOBS

AVWT

STDR

Ratio of number of machine-picked phases to total

number of phases used in solution.

~ aSTR

ADIP

ARAK

Solution quality code QF

Solution quality code QP

Flag, normally blank. '*' indicates that solution is
one of a set of multiple solutions found for this

event.
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g
Ray file (see Appendix B.3): This fi]% is used as input to the
plotting programs FPPLOT and FPPAGE. The first line in this file is
the HYPO71 heading card. Following it|is, for each solution: 1) the
extended hypocenter summary card; 2) &he number of additional
fault-plane solutions in the suite of #o]utions corresponding to the
90-percent confidence interval for Fj;i 3) the dip direction, dip
angle and rake of each solution in the§90-percent confidence suite

(Format 11(14,13,14)); 4) the phase data used in the fault-plane

determination and the normalized weights assigned to them.

The format of the phase cards is as follows:
i

Colum Explanation
2- 5 Station name.
7-11 Epicentral distance, in/km.
13-17 Azimuth angle from epicénter to station (from north,
in degrees).

19-23 Angle of incidence.

27-30 © P-remark (eg., IPU2, XPLO, etc.)
32-35 Normalized observation weight W, used in inversion.
38 Discrepancy flag. If this field contains a '*', the

observed polarity was discrepant with the adopted
fault-plane solution. [If the field is blank,

!
\
observation was concorjant.

r
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Statistical summary file (see Appendix B.4): This file lists the

options specified in the control file and used in the calculation,
followed by an alphabetized summary listing of all stations used in
the computation of all focal mechanisms. For each station, the
summary reports the number of first motion polarity discrepancies,
the number of agreements, the total number of observations, the
weighted discrepancy rate (as in the numerator of Equation 1), and
the fractional contribution from that station to the accumulated
weighted error (misfit) from all stations for the suite of
earthquakes processed. This last statistic is a measure of the
effect of a station's discrepancy rate upon the entire inversion.

Following the station list are similar reports of the
discrepancy rates for the hand-picked and machine-picked data,
calculated separately for each data quality class (0, 1, 2, 3). The
reported weighted error rate for each data class should be used as
the input value for ERATE in a subsequent run of FPFIT with the same
data. A double asterisk ('**') next to a reported weighted error
rate indicates that this value differs from the corresponding
(estimated) input value by more than 20 percent.

Next is a report of the distribution of the calculated
fault-plane solution parameters Fj’ ADIP, ASTR, and ARAK. These
distributions provide a measure of the variance in the fault-plane
set, and highlight the presence of solutions with unusually large

uncertainties.

Fit file (see Appendix B.5): This file is optionally generated (when



VII.
A.
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’ |

IPRNT = 1). For each solution the exte$ded summary card is followed

|
by a listing of the 3-dimensional fit parameter matrix. This matrix

contains the misfit scores Fi,j (multipiied by 1000) for the source
models calculated in the fine grid sear#h, and is organized according
to strike, dip and rake. The misfit sc#re for the adopted solution
is annotated with an "A"; the "addition%] solutions", corresponding

to the 90-percent confidence interval fbr F, are annotated by an "x",

|
Examination of this matrix shows the beﬁavior of Fi i for solutions
b4

near the adopted solution and provides some insight as to whether the
adopted solution is well-constrained. ﬁhis listing file consists of

3 printer pages per fault-plane solution for the default grid search

|

range.

FPFIT Installation Considerations

The dimension of all arrays are variab]k, and are set through
assignments in the PARAMETER statement at the beginning of the main
program. Thué, the array dimensions cin be easily modified by
changing the variable assignments in tﬂe PARAMETER statement and
recompiling.

A11 1/0 statements refer to variable names for logical unit numbers.
These variables are also set through agsignment in the PARAMETER
statement. In this way, the program c‘n be tailored to use any
convenient logical unit numbers by changing the assignments in the
PARAMETER statement and recompiling. j

This program was developed on a DEC VA# 11/780 computer with a VMS
operating system. The FORTRAN compiler has an extension to the

FORTRAN 77 standard which permits charTcter strings following an
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exclamation point (i) anywhere on a line to be interpreted as a
comment. FPFIT takes advantage of this extension to describe the
function of each variable in the code on the same line as the
variable declaration. These embedded comments may need to be removed
for other compilers.

D. The OPEN statement for logical unit SUNIT in the main program
contains the non-standard argument 'CARRIAGECONTROL=LIST'. Under VMS
this changes the attributes of the file such that the printer does
not interpret the first column of each line as a print control
character. Similarly, all WRITE statements to logical unit SUNIT do
not have carriage control characters in the first column. The OPEN
statement for logical units IUNIT and CUNIT contain the non-standard
argument “READONLY". Under VMS this permits the program to open
files for which the user does not have "Write Status". This argument

may have to be removed for use with other operating systems.

VIII. FPPLOT Overview

FPPLOT is an interactive plotting program for displaying fault plane
solutions calculated by FPFIT. FPPLOT produces one frame of graphic output
for each solution found by FPFIT. The input file for FPPLOT is the "RAY"
output file produced by FPFIT (see section VI.B). What follows is a brief
description of the graphic output from FPPLOT. Refer to any of the examples
in Appendix B.6, all of which were produced with FPPLOT.

The top line is an image of the "Heading Card" optionally included in the
HYPO71 input file used to locate the earthquake. It is reproduced here to

provide a convenient label that associates the fault-plane solution with the
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hypocenter location model.

Below the heading card is the extended summa$y card, on two lines, as
described in Section VI.A.

The 5.75-inch-diameter circle below the exte?ded summary card is a
lower-hemisphere equal-area projection of the ad?pted fault-plane solution and
first-motion data. Compressional rays are repre%ented by circle symbols,
dilational rays by triangle symbols. Upgoing (dﬁrect) rays are indicated by

bold-face symbols, downgoing (refracted) rays by{1ight-lined symbols. The
size of the symbol is proportional to the observgtiona1 weight wo associated
with the ray. The ray symbols are centered on the points of the projection to
which they correspond. The bold-face symbols "P" and "T" are centered on the
points corresponding to the "pressure-axis" and Ttension—axis", respectively,
for the adopted solution.

To the right of the 5.75-inch-diameter circle is a table listing the
observations that are discrepant with the adopted fault-plane solution. The
table includes, from left to right for each disq%epant observation, the
station name, epicentral distance, azimuth in d%grees from north, angle of
incidence in degrees, énd the P-remark. If no qbservations are aiscrepant,
this table is omitted.

The 2.5-inch-diameter circle in the lower right corner of the page is a
lower-hemisphere equal-area projection showing Qhe position of the P-axis ana
T-axis corresponding to the adopted fau]t-p]ane:solution (bold-face "P" and
"T" symbols, respectively). A set of additional pairs of P- and T-axes are
plotted (light lines), corresponding to a set of solutions with misfit scores
within the 90-percent confidence interval for F4 The resulting distribution

|

of P- and T-axes represents the range of orient?tions of P and T consistent

!
I
I

|
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with the data, allowing for uncertainty.

IX. FPPLOT and FPPAGE Installation Considerations

In addition to the installation considerations for FPFIT (see section VI), the
following apply:

A. VMS requires that character variables be passed to plot calls by
"reference®. Therefore, character variables in subroutine argument
lists are themselves arguments of the VMS system function %REF.
This function may be omitted for use with other operating systems.

B. The subroutine DELAY calls VMS system routines to achieve a half
second delay following the clearing of the plot screen for Tektronix
plotting terminals. Installation of PLOTFM on other operating
systems will require the corresponding system calls.

C. A1l calls to graphics rountines conform to standard Versatec or

Calcomp software.

X. FPPAGE Overview

FPPAGE is an interactive plotting program for displaying on a single page
up to 42 fault plane solutions calculated by FPFIT. The input file for FPPAGE
is the "RAY" output file produced by FPFIT (see section VI.B). Refer to the
example in Appendix B.7.

Each fault plane solution is represented by a lower-hemisphere equal-area
projection. Above each projection is plotted a header consisting, according
to the user request, of either the sequential number of the earthquake in the

"RAY" file, or the origin time of the earthquake. The header is annotated



| 2
|
with an asterisk (*) to indicate multiple so]uti%ns. Compressional rays are
depicted as solid circles; dilational rays as opén circles. Plotting of the
first motion symbols may be suppressed by the usér. Finally the P- and T-axes
of the solution are plotted. If first-motion plotting is suppressed, only the
T-axis is plotted. |
|
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|
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APPENDIX A
\
We wish to know the variance of F in Equatiok (1) solely from a priori
knowledge of the variance of the data. To do this we take advantage of the
fact that the data are provided with assigned "an1ity codes" (0, 1, etc.)

that we assume correspond to uniform variances fbr each data class. This

allows us to treat F as a sum of binomial processes. For one earthquake, let

n = the number of observations

N = the number of data classes represented by the observations

nj = the number of observations in data class j.
\

N
n= E n.
=1 |
Now let

pk = the error (discrepancy) probability for the k'th observation
|

rj = the error (discrepancy) rate for ﬁlass J.

We may simplify Equation (1) by combining the wéighting terms wﬁ and wt into
a single term

k k
M = IPo - Py
where
m = 1, when the k'th observation is a misfit;

0, otherwise. |
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Then
n
- W
F - EE% ( L > (A.1)
n
W
= k

The appropriate weighting terms in (A.1) are

W = 1 = 1

%k Vo (1-p,)

Equation (A.1) can be rewritten in terms of the observations and weights in

each data class as

N n.
Z] m ow.
i " "3
: - ( ko 9k )
n.
N v,
£ & k
n.
ZN? W "3
! J ] k
N n.
W.

where ‘;Jj = 1 = 1
o \/rj(l-rj)
Finally,
N - -
2: ( m, « W )
=1 3
F = (A.2)

[N
]
foar,
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3

|
where
J =R |
is the number of discrepancies in data class j. Equation (A.2) is an
expression for F in terms of the number of dischpancies in each data class
and the (uniform) weights assigned to observatio%s in each data class.
The variance of F is easily obtained from (A.2):

ﬁ& (Var (m, ) NJ 2 )

Var(F) J=1

=~ ~ 2
Var(mj) = nyry (l-rj) = nj/Nj

Var(F) = J=1 - . (A.3)

Finally, the standard deviation of F |
OF = \/Vél"(F)

is calculated. The 90-percent one-sided confidence interval for F is
estimated from of by assuming that F is normally distributed.

To implement this estimation procedure we must start with some estimates
of the terms [rj}, recalling that these discrep%ncy rates include
contributions from both data errors and modeling errors. While we may have

some idea of the contribution to [rj] from data (reading) errors, we cannot
|
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know the contribution from modeling (refraction) errors until after the
inversion is done. Therefore the first run of FPFIT requires an educated
guess for the [rj]. Upon completion of the inversion for a suite of
earthquakes, FPFIT reports the actual accumulated data-class error rates
[rj] for the entire suite. These rates ("WEIGHTED ERROR RATE") should be
used as initial estimates in the subsequent run of FPFIT. Such an iterative
use of FPFIT provides a "bootstrap" ability to estimate formal error

confidence limits from the data.
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APPENDIX B

Examples of CONTROL FILEs for processing a set of fault-plane
solutions. |

Example of EXTENDED SUMMARY CARD FILE. |

A portion of the RAY FILE corresponding‘to one selected earthquake.
STATISTICAL SUMMARY FILE resulting from/a run of FPFIT on a suite of
40 earthquakes.

A portion of the FIT FILE corresponding to one selected earthquake.
Graphic output from program FPPLOT for selected earthquakes.

i
Graphic output from program FPPAGE. !
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Examples of CONTROL FILEs for FPFIT.

a) Control file corresponding to the statistical summary file shown
in B.4.

b) Control file that excludes all machine-picked data.

c) Control file that allows only vertical right-lateral slip fault
planes.

d) Control file that allows only pure thrust solutions.
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B.6

Graphic output from program FPPLOT for selected earthquakes.
Note the multiple solutions for event 840909.
Note the low value of STDR for event 750426.
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Graphic output from program FPPAGE for the first 42 solutions

B.7

listed in section B.Z2.
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C.1 FPFIT FORTRAN listing

C.2 FPPLOT FORTRAN listing

C.3 FPPAGE FORTRAN listing

APPENDIX C

47



48

IN3A3 ¥OJ NOILATOS 1S38=3n¥L :9VId i 139 IVII907

NOILNI0S LI14 1S38 HLIM ADNVJIIWISIO ALIY¥VIOd SIVNIIS | ovi4a9 T« YILIVUVHO

SNVIQvd 0L G3L¥3ANOD 2ZV i uzv w3y

NOILNTOS NI 03SN Viva 340 LHODI3IA TYNOILVAYISEO NVIW | LAAY v3y

(NIV 0L ONIONOJS3¥H0I) SITONV HIAWIZV AVY | (1VISXHW)ZV AL ER ]

SNVIAQVY OL G3LYIANGD NIV i UNIY vy

S33¥230 NI S3ITIONV IONIFQIONI AVYH i (LVLSXHWINIV Wiy

SINVId AUVLNIWITdWOD 40 SITONV ONIANOJSIHUY0I NIIML3IE 3IONIY3I4410 3FI19VMOITV |} yyiv vy

(r = LINARS ‘€ = LINNd %
‘61 = NYLSXW ‘PPO1 = LVISXW ‘P2 = SNISXW ‘81 & INVHEXW ‘8 = TVNOXW %
‘61 = JIGXW ‘2 = LINAL ‘6 = LINNY ‘8 = LINNI *1 = LINAND) UILIWVYUVL

SGYUVI AYVWWNS QIANILXI 40 LNdLNO 40 # LINN TVIIO0T | LINNS ¥3IVILINI
W110T7d HLIM SKVYOVIG "HIAW TvI04 ONILLOTd NI 3SN ¥Od 1§
SUILINVUVA AVY ANV AUVWWNS G3ANILXI 40 ANdLNO 40 # LINN TVIIDOT i LINNd Y3IDILNI
0311TW33d SLNIWIUINI 3INTYLS 40 # RAWIXVW | AYLSXW Y3ISILNI
Q31LIWY3Id SNOILVLIS 40 # WAWIXVW | LVISXH LEREIY ]
G3LLIWYId SNOILNTOS 3VJILTINW 40 # WNWIXVH | SNISXKW ¥3IDILNI
GILLINYI4 SLNIWIYONI 3IANVY 40 # WAKWIXVH | AAVIXKW U3IDIUINI
Q311IW¥3d SIILITVNAD 40 # WAWIXVW | TVNDXKW ¥3IDILNI
Q3L1LIWY¥3d SLNIWIYONI dIG 40 # WAWIXVW | d1aXW ¥IDILNI
(3714 LNdNI) 3714 ONILSIT 1L0dAH 40 # LINA TVIIDOT | LINRI YIDILNI
S410Q ‘SINIULS TIV ¥04 ONILSIT LI4 40 LAMLNO 40 # LINN TVIID0T i LINNY ¥3IDIUINI
S3OVSSIW ¥OUY3 40 LNJLNO 40 # LINN TVIIDOT 1§ 1INN3 ¥3IO3ILINI
T T T T T T 3714 0WINDD ANGNT 20w 1IN IVIEO0T 4 T LINAD ——— ——VIADIINT

*SISATVNV NOILVOVJOUd YOUH3 3IHL NI IONVLISISSV G3AIA0Ud ‘ALISUIAINA QUOINVLIS ‘SAIHLIVA NUVW
"NIITN Q3d4 OGNV ‘NVIIAC 300UE ‘YHYT NHOC A8 NILLI¥M 300D WOY¥4 Q3LdvaAV 3¥3M
S3INILAOY FHL 40 IWOS “NUVd OINIW NI "S°9°S°A ‘YIWIIHNIJLO GIAVA ANV DUIENISVIY Invd 1SUOHLNY

{8=) LINN3 LINA TVIID0T NO SITLNIVLYIINA 3IAVY
ANV *dIQ *3INIYULS 40 NOILNGIWISIOA 3IHL ONV ‘ALITIVAD SN1AVIH ONV NOILVIS A8 SIIIONVJIYISIQ ALINVIOd JO AYVHWWNS V
*SWSINVHOIW 3141L7AW 30 3IONIS3IUd *3TI4 1LOdAH ‘3714 TOULNOD 3IHL NI SYOUY3I ANV ONIG1UIS3IQ 3714 [IISV NV P
(6=) LINA4 LINA TVIID0T NO NOILATOS 1S38 3IHL LNOGY NOILIONMA 114 QIZIWINIW 3FHL 40 3714 11IDSV TVNOILEO NV °E
‘e39Vddd. ONV JW1l0T7d. SKVYD0Ud OL LNJINI SV S3AYIS 3714 SIHL "(E=) LINNd LINA TVIIDOT NO
‘NOILVHWYOINI 3ISVHd-d TVAGIAIANI A8 G3M0TI104 ‘(SLIWIT 3INIAIINOD XP6 NIHLIM) SNOILNTOS ONIUWOHHOIIN
A8 d3M0TT704 ‘QUVI AUVWWAS G3IANILXI TL0dAH IHL 40 ‘3INVNOHLIUVI HOVI ¥O4 ‘ONILSISNOD 37134 IJISV NV ‘2
‘wddlO0Tdu OGNV .107dD. SWVU¥IOUd OL LNdINI SV S3AY¥IS 3714 SIHL “(r=)
LINAS LINN TVIION0T NO S¥ILIWVIVI NOILATOS INVI4 LINVvd HLIM G3ANILX3 SQUVI AUVWWAS 1.0dAH 40 3714 11DSV NV °1I $1NdLN0

SNOILVYVIO3Q ITBVIAUVA ONIMOTIOL (i) MNUVA NOITLVWVIIXI NV HLIM G3OV43dd SINIWWOD (30G38W3I 2
SINIWILVLS N3IJO NI w1ISIT = TOULNODIIODVIYYVI. OGNV ATNOQVIU. SGUOMAIN "1
1QUVANVLS (L-NVULYO4 WOY¥4 S3IUNLIYVLIA
03SOTIN3 3YV SIANILNOY TIv *SINILAOY GIYInO3IN
(1=) LINAD LINN TVvIIO0T NO GV3IY¥ SI HOIKA 3714 TOULNOD YIL3WVYVA v 2
*( T1E-GZ "d3¥ 3714-N3JO A3AUAS IVIIO0T0ID 'S N *SINVADHLUVI TVI0T 40 NYILLVd NOILOW

1SYI4 OGNV 30NLINOVH °‘UYILNIDOJAH ONINIWY3ILIA Y04 WVUDOUd YILAJWOI Vv :(Q3SIAIY)
1L0dAH *S£61 *UHVY ANV 337 33S) ‘(Z2=) LINAL LINA VY1907 NO GVIY SI HOIHM 3714 ONILSIT 1L0dAH V. °1 3714 LndNI

“(ll-S8 LU0d3IY¥ ITI4-N3IJO AIJAYNS TIVIID0TI039 SN ‘SNOILNTOS INVIL-1TAVI INVADHLIYVI
ONIAVI4SIG ANV ONILVINDIVD ¥0J4 SWVYUI0Ud ¥Y3ILNJWOD NVULHO4 :3I9Vddd ONV 10Tdd4 ‘lIlidd ‘¥3IWIIHNILLO °Q
UNY  °d °*SU3FENISVIY 33S) SNOILOW LSUI4 IAVM-d WOY¥4 SNOILNTOS 3INVI4 LINV4 3T4N03-378A0G 3LVINJITIVI :$380d¥nd

S861 ‘1€ ¥380100 - @°1 NOISHU3A

114d4 WVY¥d0Ud

LQLOLLLLLVLLLLLLLODLLLLLLLLLLLLLLLLLLVLOLLOLL



43

SNOILVINIIYO SNOILNTOS AGYVIN JO 9ONI¥LS Lndlno

YOSNIL LNJWOW Y3IA0 X3IANI 4001

SIWVN NOILVLS Q3¥ONII

X3aN1 d001

CIW “IN “1€0) 1NOEY WITLI4=> 414 HLIA NOILNIOS 340 X3IANI d10 LS3TIVKS
(IW *IN *IC) 1nO8BV W1TL14=> 114 HLIIA NOILNTOS 40 X3ANI dIQ 1S3NIVI
NOILAT0S 1S39 40 X3GNI d1Q

di0 Y¥Y3A0 X3ANI 4001

WITLI4>L14 HLIMA SNOILNTOS WO NOILVIUVA 3IONVYH 3IA1ULS

113 1S39 30 3xAvy

SNOILNTI0S AGYVAIN 40 3IAVY

WINLI4>L14 HLIA SNOILNTOS HOJ NOILVIYVA 39NVY 3INVY

HIOYVIS Q3LDIULS3U(NMI=( 1)@ $9V4

IVALYYY d OL Q3NDISSV 1HOIIM

SUILIWVUVd L14 LNO INITdd (LON) 0Q=(@)1 *9V4

LIAN ONYYUN‘ONYSN'ONYAN OLNI X3ONI NI

Y30d0 031Y0S OL AVHYV U3 LIN1Od

ONILHDIIMN S AIYSIIC AB LNO OILHOI3A Viv0 3ISVHd 3SN (LON) 0Q=(@)1 39V14
HJOYV3S 3SUVOID NI GNNO4 SNOILNIOS .0009. 40 S3JIANI 40 AVHUV
4dNdLiNO YIAINIY¥d UYO4 GFT1eild JO NOISU3IANOD U3DILNI

Qv3d SIN3IAI 40 YIDWON

03SS3J00¥d SIN3A3 40 Y3IGWNN

N3dO NO 30037 d¥Od¥3 0/1

WITLI4>114 HLIM SNOILNT0S ¥O4 NOILVIYUVA 3INVY dIQ

114 1S39 40 NOI11D3d¥iq d1d

O0HH A8 ONNO4 SNOILNIOS LIONILSIQ 340 S3DIANI

SNOILNI0S A8YVAIN 40 NOILD3¥IO dIQ

114 1S38 40 379NV d1Q

SNOILN10S AHYVIN 4O 319NV dlQ

1SAN ¥3A0 X3ANI 4001

X30N] d001

HOYV3IS 3SYVOD NI OUNNOJ SNOILNTOS .Q009. 40 SLI4

ALIIVND 39NVY ‘ALITWNO 1134 G31VN3ILVINOD 1ALITVNO NOILNIOS
NOIL1INN4

JANLINAVH G3LLTWY3d WAWINIW

ANVIE 3SIMYIHLIO ‘,we¢ NIHL WITLIG > LIJd JI *ONIYLS 1NdLNO
CIW "IN *1C)L114 O1 INIONOJSIYYOD NOILNTOS LS38 40 114
NIWLId 3A08V XS (SNO11N10S .Q009. NO GNNO8 ¥3ddn
SIILIUVIOL Q3dd ‘'S80 N3I3IML3IE INIWIIUOV 40 3IWNSVIW O3LHIIIM )14 NOILNIOS
HOYVIS 3N14 NI LIJ 40 LIW1D 3DN3ATI4NOD X g6

HOU¥V3S 3INILNOYBNS OLNI 3WI1 1S¥IJ=3n¥l 19V14

1Nd1lN0 NO S3NIVA LI3 0T0H OL 9INIUYLS YILOVUVHI AWKWNRQ

QYVI AUVHWNS

SSVI1J VIiVa HOVI Y04 S31VH ¥OUY3I G3LHOI3M Q3WNSSV

HOYV3IS 3N1J Y04 S33UD30 NI LNIWIYWINI 3AIYLS LNV

HIOYVY3IS 3SUVOD ¥OJ4 S3IFU3I0 NI LINIWI™ONI 3IATYLS L17nVd
HO¥V3IS 3INIJ Y04 S33Y¥23Q NI LNIWIHONI 3AVYH LNV

HOY¥V3IS 3ISUVOD Y04 S33UD3Q NI LINIWIUINI INVY LINvd
JONVLISIO TVHIN3IDIdI 0311T1WY¥3Id WNWIXVH

3ONVLISIQ TVHLIN3DId3

NOILNT0S 1S38 40 379NV d1d

NOILONNJ LIJ 3SYV0D OL LNIWIUINI

HOUYV3S 3N14 ¥04 S33¥930 NI 319NV d1Q 1INV3 ONILVNIWH3L
HOY¥V3IS 3NI1J Y04 S33¥D3Q NI 319NV dIa LInVi IVILINI

HOYV3S 3ISUYVOD Y04 S33u¥930 N1 319NV dIQ LINVI TVILINI
HOYVIS 3ISUYVOD Y04 S33¥D3Q NI 3ITONV d1a L1avid

$33¥930 NI 379NV dIQ 170Vd

HOYV3IS 3N1J Y04 S33¥930 NI LINIWIYINI dIa LInvi

HOU¥V3IS 3SYVOD ¥O4 S33Y¥33Q0 NI LN3IWIYOINI dia LInvd

NOILN10S AdVITIIXNV 30 NOI1D3¥ia d1Q

NOILN10S AYVITIIXNAV 40 3TONV d1dQ

NOTL1INNd

NY311Vd NOILVIQVY d 3AID OL Q317dILINW YOSN3IL LN3WOW HOIHM A8 SINIIOI430D
S1HD13M 0312103dd ONV Q3AUY3ISEO 40 1ONAOUd 40 WNS

- e e e W e e e e e e W Wt W me me e W e W W WY S m W WY WY e e Y - e e e e e W Y W Ee e W Ee e e e e e @Y W W W WY wt e W 0 W we e @

ELR I

1
(LVLISXW)IVLISTIN
A

NINWC

XVHC

1e

[y

INUSI

141181

d11S1

ONYYHI

ER M

LMdl

1Nydl

X3ANI
(1VLISXW)ON]
44301

(¥ 3AVUXHAULSXWe d 1 OXW ) Q00D
(AULSXW) LT JT
YA3I

dA31

R2-EN

BLE-['

tyadat
(E°*SNISXKW) LSQl
Yadiatl

1d1Ql

dlal

at

1

(INVAXN  AYLSXW  dTAXW) LT 49
noLj

dNIdd

NHWOVH 4

(INVUXW  AULSXW* dIAXHW) VS
NIWlIJ

Willld
(IAVUXH AULSXW ' d1AXH)I LTS
A6lld

1Syl4

LI 4A3

LN3A3
(IVNOXKW}31iviyl
1Inda

J1HdQ

dWV1a

JWV1a

XW1S1a
(1LVISXW)1S1Q
dla

Jil14a

EARE]

487130

28130
{d1AaXW1213a
(dIaXW)13a
ERELTY

31340

2aa

Zva

TdWOJ
(9°1V1ISXKW) 4302
(IXAVURW AYLSXW  d1QXW)L08

221 ¥31IVAVHD
Y3I93ANI
P YILIOVUVHI
Y393LNI
L ERENND
Y3IDIUINI
Y3A93IUNI
LERENL B
YIDILNI
Y3IDIUINI
YIDIUINI
Y3I9ILNIE
W3I0ILNI
W3IVIUINI
Y39ILNI
YIVILINI
Y3IDILINI
Y393UINI
Y3IDIUINI
Y393LINI
W3IDILINI
Y3IDILNI
Y3IDILNI
W3I9ILNI
WY393LNI
Y393ILINI
Y393 INI
L ERERY B
Y393INI
YIDIUINI
YIDILINI
Ivay

€2 Y3 LIVUVHI
Iva1901
v3yY

T+ ¥3LOVUVHD
Iv3y
Iv3y
vy
v3y
IvI1I901
CS»UILIVHVHI
A8+ Y3ILIVUVHI
Iviy
vy
vy
vy
v3y
1v3y
v3d
vy
3y
Ivay
ALER ]

A EL
v
vy
vy
vy
vy
vy
V1901
vy
Iv3y



50

LHOI3IM WNHIXVA
SITLIIVAD HLIMA 03LVIDOSSY SIH9I3A
(1SV3 ‘HINOS ‘dN 3AILISOd) ¥0123A NOILDIWIA IAVM-d NVISILUVI
300W 39V¥01S D1ULIWAS WVINONVIWL ¥3IddN NI HOSNIL LNIWOKW
¥014143S30 13S Vivad
gAVI LN3AT IONILLVWYOI3IY ¥04 IN8VIUVA HILVUIS
SLH9I3M NOILOW L1S¥I4 0IAYISAO 40 WNS
NOILNT0S 1S38 40 IALYULS
318VI¥VA HOLVHIS
LINIA3 Y34 SIWVN NOILVIS
OI1vY¥ NOILNAILSIO NOILVLS
ONILY043Y SNOILVLS 11V 40 SIHVN
AINVONAG3Y ¥04 XDIHI OL 03SN SNOILNIOS TYNI4 40 AVHHY
NOILAT10S 1538 40 379NV dI17S
SUOUUI VIVO NO 03SVE LI3 30 NOILVIAIO GUVANVLIS GILVINDIVI
SNOILAT10S A¥VANODIS SNILVOIIGNT SV14
SLH913M 40 WNS=Z X3IANI ‘LVIS 404 SITLI¥VIOL LNJ¥ISO # QILHOI3M=1 XIONI
SNOILVA¥ISH0 40 #=2 X3ONI °*1VlS ¥04 SITLI¥VIO4 LNdUISO 40 #=[ X3IONI
NOI1N10S AMVITIIXAY 30 319NV 4118
SIWYN NOILVLS 03S¥IAIY
SNVIOVY 0L S33¥930 WO¥4 NOISUIANOD
SLIHSI3M 40 WNS=Z X3IONI ‘ALITVAD Y034 SITLI¥I04 LNdUISO # O3ILHOIIA=1 X3IONI
SNOILVAY3ISBO 40 #=2 XONI ‘ALIT0 ¥04 S3ITLYTA LNJUISO 3O #=1 XANI (LNdNI)
(#ndl *93) NOILJIY¥ISIA NOILOW LSUl4
03%31d INIHOVW UV LVHL SNOILVLS 40 X
(NOISSIUIWOI) * T+>aVHd> " T- (NOILVLIVIIQ)
*ZV NIV ONIONOJS3IUYW0D 3ANLITdWY NOILVIOVY
NOILVIVIIO=G '~ *NOISSIUdWOI=G" 0d NOILOW LS¥IJ A3AY
— T HJUVIS INTF W04 S3IIUIIA NT 319NV IATELS LINVI ONILUNIWAHIL
HOUV3IS 3INIJ ¥04 S3IU30 NI IVIONV IATULS LInVd IVILINI
HI¥V3S 3SUv0D W04 S33¥93d NI 3TONV IANIULS LINVA IVILINI
* HOWV3S 3S¥V0D ¥04 S3II¥9IA NI 319NV INIULS LIV
S33¥930 NI 319NV INIHLS LIAV4
13S Viva JUIINI ¥O4 ONILUO4I¥ SNOILVIS 40 # IviOL
NIWL14 340 XS NIHLIM LIJ SNIAVH SNOILNT1OS 40 ¥IBWAN
SLNIWIYINI 33u930 J1HAG OLNI QINNIS SIONVE NOLLNIOS INIULS 40 ¥IFWAN
SN10S AVd¥Y NI 03¥0LS SINVIJ 40 WIGWAN
SINIWIUONI 338930 34WvI0 OLNI O3NNIE SIONVY NOILNT0OS IAVY JO WIBHAN
SNOILVLS G3IS¥IAIY 40 WIGWAN
SNOILVLS 30 U3IBHAN <= BCUN ‘LIN3IAJ dINS=8 *403=1-
HO¥V3S 3INI4 HO3 SLNIWIUINI 3IANIULS LINVY 4O ¥IGWAN LINV43Q
HOMVIS 3INIJ Y04 SINIWIUINI INIYLS 1INV 40 WIBWAN
HOWV3IS 3SUVOD W04 SLNIWIUINI INIULS LINVI 40 dIGHAN
(IW TN “I0) 1NOAV WITLI4=> L14 HLIA NOILNT1OS 40 X3IAGNI 3X1¥LS LSITIVAS
CTW *IN ‘T1C) LNOSY WITL1d=> L1J HLIA NOILATOS 40 X3ONI 3INTULS LSIDUVI
HOUV3S 3NL4 HOJ SLINIWIUONI 3AVYE LINVI 40 ¥IBHWAN LInVidg
HOWV3IS 3INIJ ¥04 SLNIWIWINI INVY LINVI IO HIBHNN
HO¥VIS 3S¥V0D ¥0J SINIWIUINI FAVY LINVI 4O HISBWAN
SNOILVLS 03¥ONSI 340 ¥ISWAN
HO¥V3IS 3SUVOD NI ONNOJ SNOILNIOS .0009. 40 YIBHAN
SINIWIUONI L14 S28° OLNI G3INNIG SNOILAIOS 40 HIBWAN
$S300Ud OL SIN3AJ 40 ¥IGKAN
90HH A8 ONNOJ SNOILATOS LONILSIQ 40 ¥IBWAN
SINIWIUONI 338930 47300 OLNI GINNIS SIINVE NOILNTOS d1d IO HIAWAN
HOUV3S 3NI4 Y03 SLNIW3IUONI d10 LINVI 40 WIBWAN LINV43Q
HO¥Y3S 3INI4 404 SINIWIYINI 410 LINVI 40 ¥IBWAN
HOYV3S 3SUVOD ¥04 SINIWIUINI 410 1INV 40 AITWAN
NOILNIOS 1S38 40 XIONI 3IA1ULS
INLYLS 40 XIANT 4001
(IW *IN *1C) LNOSV WITLId=> L14 HLIA NOILAIOS 340 X3IANI 3AVY LSIVIVKS
(IH *IN *TC) 1N0O8V WIILId=> 114 HLIA NOILN1OS 40 X3IANI 3XAVY 1539V
03YIN0D3Y SNOILVAYISEO 40 UIBWAN WAKWINIW
NOILN10S 1S38 40 X3IANI IAVY
IAVY 43N0 X3IONI 4007

Wt e e me W S @ @t SR Ee e W W e W e B e S e Ee e e e B WY M e M e W e e e @6 e e e e e e e e e B e e WY @6 e e e e St e W e e e

XVYWIM vy
CTIVNROXW)ILHIIIM v3iy
(€N hLEL ]

(9)HL vy

ERFUR BY5¥YILIVYVHI

dW3l A8+ YILIOVUVHI

LMHNS LAY

IApULS vy

ONIYLS 11 d310VUVHI
(LYLISXWINIS P8 UILOVUVHO
¥ais vy
(LVLISXW)LVLS P4dILOVAVHD
(E*SNISXW)ISNTIOS Iv3
dI1S v

VKIS vy

9v14sS 1 ¥3LIVYUVHO

(2 LVLSXKW)}IMLNDS VI
(2°LVLSXW)LINDS Y3IOIUNI
Vs v
(LVLISXWIVLSAIY P YILIOVUVHI
avd vy

(2° TIVADXKW) LALNDD RV kL]
(2°IVNOXKW) LNJD YIDIUNI
(LVLSXW)AWYd 7o YILIVUVHI
XLNDUd vy

avid vy

i . (1ViSXMW)S80d IVIN
411Hd vy

@ 1Hd AL EL]

J81Hd v
(AULSXWIDIHG vy
(NYLSXW)}1Hd Iviy
LVLISN Y3IDIUNI

UVLISN LERENT D
(AYLSXWIONUSN ¥IODIFUNI
TOSN YISILNI
(INVUXWIINUYN ¥IVIUNI
AJYN LERENR B

UN ¥3INILNI

304 1HAN UIVILNI

JIHdN Y3IDIUNI

JIHdJN ¥3IDILNI

NINWN ¥INILNI

XVAN LEREFUM

30 3IWNVIN ¥INILNI

JWVIN ¥3IDILNI

JWVIN LEREFUBY

TIAN YIDIUNI

ON YIDIUNI

(B2)LI4N YIDIUNI

A3N Y3IDIUNI

1SON ¥IVILNI
(dIOXW)INYON ¥3IDILANL
404730N ¥3IVIUANI

3730N YIDIUNI

J73aN ¥3IVILNI

IN ¥3I93UNI

N YIDILNI

NIKWKW LERETYH

XVHA ¥3I03UNI

SHYONIW LERENS )

W 4393 UNI

W LERENUR



51

INNTLINOD St
(TILHOI3M = XVWIM (XVWIM °13° (1)1H3I13M) 41
IVADXW ‘T = 1 ST 0a
"8 = XVHIM
J
LHOI3M WAWIXVW ONIJ O
J
2 = ¥A3IL
# = dA3dl
J
(V)1VWYO04 112
.0 9NY ¥'0°S XX t4 2
109 LIMWS 3¥N 114 VS v0 00 10 Zy3 HY3I SKWI Wa dV9 ON 9VKH1 3
Hld3a M ONOT N L1V NIDI1Y¥O 3LVQ « (11 ‘LINAS) 3ILIUM 3
e
(IVILNINO3S, = SS3IJJV ‘.0ILLIVWHO4. %
= WY¥04 ‘. M3IN. = SNLVIS °“LINNd = LINA) N3IHO (I 03" UIN¥dI) dI
dO4S ((J@WVIX ‘LHDIIM ‘VISAIY ‘IFIHd ‘AJUN ‘JQ4[HIN
‘OIHAN “403WVIN ‘ODWVIN “TIAN *A3N *404730N °*D730N ‘HULISXW ¥
‘AVISXW ‘IAVYUXW *TVNOXW ‘dIAXW ‘SHONIW ‘VISTIN ‘*JLINAI ‘S3¥l %
CANYAI * 43301 ‘NWOVWY *LINNI *3UIVHI ‘4IHAO *DIHAO ‘JWVYIQ ‘OWVIO %
*XWLSIQ ‘21140 ‘22730 “47300 *27300 ‘LINND) dNId4 “A1ON°) 41
J
SY3ILIWNVYVd TOY¥LNOD NI aVv3¥ 2
o]
311 (s *LINAI) FLIUM
ITLIL (& ‘LINAd) 3L1HM
(8PY 'X@P) LVWYO4 a1
FILIL (F1 “LINNI) OVIY
. (81 *LINAT) av3d
B°Sr/("TINVLIVY = QWY
41 ON3
do1s
iwswes ¢« “LINAD ‘¢ = # LINA IVIIDOT *. ‘W¥3D *.%®
= 3000 ¥OUU3 *3714 TOYINOD ONINIMO HOYYI !LlIddd svswss: ‘s INIUd
N3HL (@ "3N° ¥¥3D) II
(YY¥31 = LVISOI °‘ATINOQV3Y *,IVILNINDIS. = %
SS3IJIV ‘. QILLIVHWUO4. = WUO4 *.Q70. = SALVLIS ‘LINAD = LINN)} N3IdO
41 ON3
dols
csmwss « ‘LINAI *. = # LINN VIID01 ‘. ‘*WU3II %
‘s = 300D ¥O¥Y¥I {3714 OdAH ONINIAO HOUYI *LIidd swses. ‘s INIUd
N3IHL (@ "IN ¥¥3II) 41
(YY3l = LVISOI ‘AINOGVIY *(TIVIININOIS. = %
SS320V ‘.0311VWY04, = WY04 *.010. = SNLIVIS ‘LINAI = LINA) N3IdO
(¢ IVILNIND3IS, = %
SS3I0IV *.0ILLVWYO4. = WYOS ‘. M3IN. = SALVIS ‘LINNd = LINN} N3IdO
(+1SI7¢ = J0¥INOIIOVIYYUVD . IVIIN3INDIS, = %
S$SS320V ‘.03LLVWYOI. = WYO4 *.M3IN, = SNIVLS 'LINAS = LINA)} N3dO
J
S37I4 N340 D
o]
/Bs DAVIXN ‘FeNULSXW ‘BudIAXW/ ONYYN “ONYSN ‘ONYON VIVQ
/8 BsIVNOXW ‘F°FsTVADXH ‘FeTVNADXHW ‘@ TVNDXW/ LMANJD °INJD VIVQ
/882 '8/ L14N ‘*LVISN V1VQ
J
O¥3Z 0L SAVYYV SOILSILVLAS IZITVILINI D
o]
HOYVIS INI4 ¥04 S33¥D30 NI JFTIONV IXAvY LINVI ONILVNIWY3L 4THYIX 3y
HJYV3IS 3NI4 ¥O4 S33¥V3IQ NI 3ITONV IAVY L7AVE IVILINT | ANV IX vy
HOYVY3IS 3ISyVOD Y04 S3I3IYH3Q NI 3ITONV vy 1Invy IVILINT i JANWYIX v3y
HOYVY3S 3SAVOD Y04 S33¥D30 NI ITINV vy L1Invd | (INVYXH ) IWV IX vy
S$33¥930 NI 3TONV VY 11I0Vd | (IAVUXWIWVY IX Iv3d
SLHOI3M SNOTLOW 1S¥Ild4 03AY3SHO | (LYLISXW)ISE0IM Tvad



52

(OWVIN ‘OJ1HdN °*3730N ‘3INVYIXW *NULSXW ‘SNISXH ‘dIOXW %
‘1SON ‘1SOI °‘ON ‘1149 ‘00091 ‘IW ‘IN ‘1C ‘1INR3) DOHH 11V

3
HOYV3S 3SYVOD NI SNOILNTOS .0009,. 40 Aviidv WOUd SNOILATOS LONILSIG INIWY¥3ILIA D
]
(JOWVIX ‘IWVIX ‘WVIX *‘S80.M ‘OVY °‘SH0d ‘J8IHd *ODIHd ‘THd °‘UVISN %
‘UN “OIHAN ‘OWVIN °*SN °*J7130N ‘IN °HULSXW ‘LVLISXW ‘INVUXW ‘dIOXH %
CTW *IC “AN¥AD ‘00091 °*L149 *9VI4 “NIWLI4 *L14 *LS¥IJ *O1H4O %
‘OWVI0 ‘21140 ‘201730 ‘2130 130 *27300 ‘4303 ‘108) HOWvV3IS 11vd
*30YL" = LS
1 + dA31l = dA3l ’
o]
ST1300W LAVY HONOYHL 40071 3ASYVOD D
o]
INNILNOD se
(N *LVLISXW ‘1 *4302) 43X3d 11VI
o]
NY3LLVd NOLLVIQVY d 01314-¥vd ONINIWY3LIO ¥OJ SINIIDII4300 NOILVLIIOXI aGNIdL D
k]
(YZVINIS#(UNIVINIS = (€)N
(YZV)SOJe (UNIVINIS- = (2)N
(UNIV)ISOJ- = (1)n
Qvi«(1)2V = ¥ZV
AVids (1INIV = UNLIV
YN ‘1 = [ g€ 0Q
3
R AVY HIVI ¥OJ (LSVY3 ‘HIAOS 'dA} YOLIIA LINA NOTLIIUIG IAWA=d dn 13S I
d007 AN3A3 NIO38 $1N3A3 Q009 3
o]
#2 0109 (& '03° ¥N) 4J1
o]
AIN3IAI dINS SINIAVIY INIFIDIJINSNI 2
]
31 ON3
d04s
(LINRI) 3ISOD
31 aN3
cwwwnw VIYILIYUD ¥
10dNT A4STLVS SIN3IAT ON :YOUUI L134dd wewwwe (¥ °LINOAI) 3ILL1UM
3813
]

(LV1S ‘LIMINIS °LNDS ‘'ViSA3IY ®
*IMINID ‘LNID °‘LVISN ‘ONUYSN ‘ONYUN *A3YN *JIHAN ‘JWVIN ‘LI4IN %
‘ONYON *J73AN ‘HYLSXW *LVLSXW ‘3INVUXW ‘TVNDXW ‘dIOXW ‘S3¥I1 °*ONI %
“YA3D ‘dA3L ‘LINNR3 ‘3Lv¥3d *4IHdA ‘JWVIQ ‘J471300) L1R0d4 1TVI
N3IHL (@ "19° 1ViSN) 4l
(LINAJ) 3S07D (1 03" LN¥dI) 41
(LINAS) 3SO07D
(LINAd) 38072
(LINALD) 3S0TD
(1INNJ) 3S072
I - ¥A3I = ¥A3I

3
$3114 35010 ‘vivo 40 ON3 2
o]
N3IHL (A3N °"D3° dA31 °"¥O0° I- °D3° uN) dI
(SA01A *LHOIIM ‘LMWNS °*NLIS *JVWOIIS *VISAIY *XNWYd *XLINDYUd *SH0d %
“ATYUN CUN VDN CLVISXW *IVADXW ‘SBONIW ‘VISTIX “LINAI 34301 %
“NWOVWA ‘AN3IAI *LINNI *XWLSIO ‘4SIQ °*2ZV °NIV) 0D30QV3Y 11D
1 + ¥A3I = ¥AII e
]
AN3IAT IX3N Ov3Y O
J



53

(OWYINIONYIX = JTWVIX ((OWVINIODWYIX *L9° JIWVIX) 41
IWVI0e (Z/IWVINIAVOTY ¢+ (TWIDWVIX = JIWVIX

IBWVYIX = AORVIX (DOWVIX “L7° 48WVIX) 41

IJWVIQs (Z/DWVINIAVOTY - (TWIDWVIX = JOWVIX

«

HOUV3S (@3101¥1S3¥ ¥OJ 3IINVY INVY HOWVIS 3NI4 3INIWY3LIQ D

41 anN3
il ON3
#5 0109
I - 41HdN = JIHdN
N3IHL ((JIHdN)DJIHd "19' 4IHdOw(1 - JIHAN)ILVOTd + JPIHd) 41
J0IHd = 4PIHd (DAIHd "11° 401Hd) 31
J1HdQ(2/41HINYAVOTd - (IN)DIHd = 401Hd
AYLSXK = JIHIN
N3IHL (XNYLSXKW 19" 4THJN) 41
V o+ (JIHAO/(401Hd - STIHd)IIANI = JIHdN
(J1HdN)DIHd = d11Hd ((DIHdN)IJIHd ‘19" 4[IHd) 4l
JIHdGs(2/D1HAN)ILIVOTd ¢ (IN)DIHd = 411Hd
J01Hd = 4PIHd (DB1Hd L1 4PIHd) 41
JIHdOe(2/J1HdNYAVOTd ~ (IN)DIHd = JB1H

HOYWVIS G3IL1D144S3¥ ¥OJ4 IONVY 3INIYLS HIUVIS 3INIJ 3INTWY¥IL3G D

41 QN3
41 ON3
gy 0109
I - 473a0N = 3730N
NIHL ((3730N)JT30 19" 371300«(1 - JI1IANILVONS + J8730) 31 14
47300%(2/3130N)AV0TS - (10127130 « 39130
dIGXK = 130N
NIHL (dI10XW "19° 3730N) 4]
I+ (471300/(49130 - 401301)4NT = 47130N
‘A6 = 41730 ('86 "19° 3I1730) 4
{J313GN)J2130 = 3417130 ((DT3ANIDTIC "41D° 41730) 41
31300+ (2/2130N)LIVOT4 + (1022130 = 40130
‘A= 187130 ("8 1717 48130) 41
387130 = 48130 (20130 11" 487130) 4l
37300+ (2/2130N)IVOTS - (1012130 = 40730

HOYV3S 03101¥1S3¥ ¥OJ 3IONVY dIQ HOUVIS 3INI4 3INIWW3ILIQ D

3513
NV IO (27 IWVINIAVOTS - (THIDWVIX = JBWVIX
JIHdO=(2/41HdIN)LVOT1d - (INIDIHd = JP1Hd
413006 (2/7413QN)LVOTS - (10)D730 = 48130
40 4WVIN = JWVIN
JO41HAN = JIHIN
3047130N = 330N

N3HL (P 03" S3YI) 31

HOYV3S G3101YLSIWUNN ¥VO4 IONVYE HOU¥VIS INIJ 3INIW¥ILIG O

*3Svi4' = iSudld
“30dL° = 1S30 (1 "03° a4l 4l

“3SIWV4T = 1Sy

(€ ‘a11£sal - INW

(2 *'a1)1sar = IN

(1 *a1yisay = Ir
190N ‘1 = a1 80 0q
(31Hd0 ' AWVI0 " 411U0) IXVAYS "2 v
g = 10N

AVROIS & 2BZ°1 = #6114

o]
90HH A8 GNNOJ NOLLNIOS LONLLSIQ HOVI NO G3¥3LN3D HOWVIS 3INIJ ¥O4 4001 NID38 D



54

WILLd "37°

N3HL (WIL13

SI 113 3HL HOIHA ¥OJ NOILATOS 000D HIOVI ODNINNVAS IXVY ONV 3IAN1YLS

N3IHL (¢
‘(1430401 )1v0Td *T0SN °

1SE7 3IHL N1 NOILNTOS YIHLIONV SV 3IWVS 3HL SI 11 I ¥O
NOI1LN10S ¥YIHLIONV OL (INVId AYVITTIXAV) AYVANIWITIWOD SI L1 41 NOILNIOS dINS

W = XVHH (XVYWH "19°
W = NIHWH (NIWW 17"

-3

4

1 ON3

WY 41
W) 31
i1

(W “IN “1CLEd
JWVIN ‘1 = W B2 OC
JWVIN

2

JIHJIN

]

3730N

4

#6114 + NIWLII =

NIWKW
XVWH
NIWN
XVHN
NIWC

= XVHWC
WILL3

‘dl0 40 3IONVY 3IHL ON1d

[SES NS

1d117S1 = (£ '10SN)ISNIOS
14101 = (2 *TOSNISNI0S
140dal = (1 ‘TOSNISNT0S
I + T0SN =
(SNISXKW ‘¥¥3V ‘“(1d11SI)LVOTS

SNT10S)1dWOD “LON")

(B9 ‘(@81 + 1¥0GdOI)

N3HL (@#6- 03" 1d11SI

“CIdINS1IAVOTY ‘(1d101)4vOod

INVTd AYVETTIXAY SLT A8 @ =

CCTHIWVIX *(INDEHd ‘1dl

379NV dI1S OGNV ‘3T79NV dIQ °*NO1LJD3¥IG dIQ 30 SWY3L NI NOILN10S SSIVIXI

(4AWVIX *IJWVIX ‘KRVIX
“UN " JIHJIN ‘JWVIN ‘ON

1S1 ‘1yadal ‘idial

‘S901M °*avy ‘S80d

‘TW “1C “AIN¥dD *@0091 ‘1149 9V
“4W¥YI0 ‘@PeLld ‘49730 ‘D130 ‘130 ‘41300

NIHL ((JDWVIN)IIJWVIX “19°

JWVYIAw (T~ JWVYINILVOTL +

TOSN

‘(1dIalyivons ®
TOSN) 41

‘Yo" A "03°

8l + 1dIIS] =

‘4300

i

aNV® 86 "03°

IAVY IALILTSOd HLIIA 3INO
0L NOILVINISI¥dIY d17d ‘@86- SI IdvH OGNV TvIILY¥3IA SI 3INVId FYIHA S3ISVI dOJ

(ZVSIX14l
(Zva1X1 41
(2001X141

[SRERE NS

Yt - 1'E S——
JOOWC = 1¥0dol

d17S1

1d101) 31

1

OO0

31 aN3
d11S1
1d101
yadat

(Zvs ‘Zva ‘'zag %

N3HL (g 03"

14101 HLIA 3INVId HIOVI 3DVIdIY

*(1Y¥040114V0T3) NIdXNV 11V

1d1d1) 41

*301Hd ‘JIHd
4730N CIN CYLSXH CAVLASXH ‘IXVEXW ‘dIOXW %
‘1SYId ‘41H4G ®

NiWLIZ 113

4

(SRS RS

‘CI0)T13011WY33Y 1V

[SRSNS)

IHd ‘YVLSN %

*108) H2Y¥VIS 1IVI

HJ¥V3IS 3INI4 00 D

11 an3
1 aN3

il aN3
#9 0109
- JWVIN = 4WVIN

1AWV 1X)

JAWRYIX = 4AWVIX (JAWVIX “L1T° 40WVIX)
ARVI0e (/7 AWVINLIVO TS

1+

N3IHL
CIWVIA/ CAAWVIX

CIWIJWVIX =
IVUXH =

JIWVIX I IANI

41 29
41

JOWYIX
AWV IN
(IAVUXH 19" JWVIN) H1I

iWV IN




55

(1V '€V ‘X1 ‘glg *XI

204 ‘X1 ‘2*642 *XI ‘EDl 'XI ‘2°¥3 ‘X2 ‘FI ‘€l ‘Fl) LVWHOI
9V14S ‘IVNOLI ‘ONYYI ‘ONYAL ‘ONYSI ‘XINDYd ‘¥ALS ‘LMAV ‘¥N
CCIW “IN ‘IC)LD3 *TdINSI ‘1dIQI *1¥GdAl (881 ‘114A3) 3L1uM
LMWASZCTH IN'IL)LOE = ¥aLS

(YUNILVOT14/LMHNS = LIMAY

(F8IEI)IN3A3

778° 770958 9S)ANIAI/ /(B9 LGILINIAT//LESITILINIAT = dKW3L

swe = OYI3IS (1S38 "LON") 41

« « = 9VY14S

S1InsS3y

41 aN3
8¢ = (E31€)VNOLS

3as13
+J¢ = (E'EITIVNOLS

NIHL (8P

ONYYL °GNV' @ °19° ONYAl °"AaNV' @y °195° O9N¥SI) 41 3813
Ve = (E3E)IVNOLS

(@2 "37° ONYYI °"ONV' 92 “371° ON¥Al °"aNV' 82 °31° 9N¥SI) 41
31 GN3

8. = (I31)VNOLS
3813

«Je = (131)VNOLS

N3HL (1°@ °19° NIWLld) 31 3§73
Ve = (1:1)VAOLS

N3IHL (S28° °37° NIKWL13) 41

ol = (2:2)VNOLA

NOILNI0S 04 300D ALITVAD NOISSV D

41 ON3
(XIANTIONUYN = (XIANI)ONYUN
+ (JWVIQIXT 41/9NYYL = X3ANI
(XIANI)IONYSN = (X3IANI)IONYSN

1 +
1
+
I + (JIHdQIXT4A1/79NYUST = X3IANI
+
1
1

1
1 (X3ANT)INYAN = (X3ANI)ONUAN
+ (3471300)X131/9Nd01 = X3aNI

N3IHL ((® "DI° S3ul) "ONV® 1S38) 41

?
o8l
4
3
3
100 3LT¥M D
)
*19° %
N3HL %
2
2
)

ATINO SNOILNTOS 1S38 ¥04 D
SIONVY 3AVY ‘INTULS *dIG 4O NOILNBIWLSIO NO SIILSILVIS 3iVINKNIIV I

(IRVIQIXT 3T (NTHW - TR ‘TW ~ XVWW)IXVH = ONUH!
(3IHdQ)IXIIw(NIWN - IN ‘IN - XVWNIXVH = ONUYS!
(31300)XI I (NINC =~ IC *IC - XVHLIXVH = ONUO!

o]

2

SNOILNT0S 1S38 Y04 SIONVY IAVY “3INIYLS *d10 JO NOILNGIYLSIA 3Iivadn D
3

INNILNOD
41 QN3
C = XVAC (XVWRC "19° ) 41
0 = NIWD (NIRC 17 ¢) Jd1
N3HL (WIL14 °37° (IW ‘"IN ‘C)11d) Jd1
3130N ‘1 = ¢ g6 00
INNTLNOD
31 GN3
N = XVWN (XVWN °“19° N) 3l
N = NIWN (NIWN °171° N) 4]
N3HL (WITLI4 *37° (IR °N *T1C)LI4) 41
4IHdN ‘1 = N #8 00
INNILINOD

143

a8

BL



56

UN ‘T = X @892 od
(WL ‘dI7S ‘dI@ ‘3INIY¥LS) LT4YHS IIVD
AV ( TWIWVIX = dITS
Qvie(1c2130 = dIQ
AVHe (INI IHd = INIWYLS
2

SIIONVJIYOSIA ALIYVIOd ¥O4 HI3HI OL NOILNTOS 1S38 W04 NOILVINISIUdIY YOSNIL LNIWOW 3ILNdWOI3NY D

9
41 GN3
I + (X3GNIILIJIN = (X3IANIDILIAN
82 = X3IANI (g2 *19° X3ANI) 41
1+ (S2@°/CIW "IN “1CILI4IXIJD = X3ANI
N3HL (1S38) 41
]

AINO SNOILNTOS 1S38 ¥04 NOILNBIYLSICG UYILIWVYVA LIJ NO SIILSIAVLS 3ILVINWNIIVY O

3
INIT (@91 °*LINNd) 3ILIWUM (@ “3IN° UVLISN) 41
3NNTLNOD paz
INNILNOD a6l
(/77 (X1 1V "EL}®2 *X9 °‘¥1 ‘. () LVWUO4 a8l
(4IHdN ‘T = N (W °N °*C)9VI4d ‘(NILIJI) R
COEe)T3CIXIAT (@81 *LINNY) ILIUM (T "D3° ANUdI) 41
INNILNOD 8Lt
41 QN3
41 AN3
(V ' ) LVWYO04 291
INIT (@91 ‘LINNd) 3ALIUM
8 = YVISN
o NIHL (1T 03" ¥VISN) 3T —— -
41 GN3
ONIUYLS//(11a(1 - YVASNI'TIINITD = 3INIT
38713
ONIYLS = 3INIT
N3HL (1 "D3° YViSN) d1
dITSI ‘dIAl ‘uadlal (.(¥l °*El ‘i), °‘ONIYLS) 3L11uM
((WIWVIX %
‘(N)IHd *dI17S1 ‘uadial ‘dIGI ‘(C)7130)LWY¥I3Y TTVI
1 + UYVLISN = UVLISN
N3HL (s °D3° (W 'N ‘CIOVId) 41
41 QN3
666 = (N)LIJI (@@B1 03" (N)LIJI) 41
((W ‘N ‘CrLIde"B@8T1IXIIL = (NILIJI
N3HL (1 "D03° ANUdI}) 41
JIHdN ‘T = N 841 0Q
47308 ‘1 = ¢ @61 04

41 ON3
«dIQ . (s ‘LINNG) 3LTUM
(CED *X2)92 * W sINIYLS & ' ) LlVWHOS -1
(4IHAN *T = N ‘C((NITHJIXIdI) (BST ‘LINNJ) 3LTUAM
(Pl . = 379NV d17S, °*XP¢ ‘// *.8.) LVWYOJ o

CCWIWVIXIXTAL (@yT ‘LINNY) 3LTUM
N3HL (1 "03° ANU¥dI) JI
dWVIN ‘1 = W 882 0Q

# = YVISN
J
SYILIWVIVY LId LNO ANIY¥d OL V3IYV HIWYVIS ¥3A0 d00T O
o]
YVLISN (« ‘LINNd) 3LIYAM
(2SV *@#8V ‘X1) LVWYO4 acl
114A3 *dW3l (BET ‘LINNd) 3JLIWAM
(2SV ‘@8V) 1VWYO04 [ 22}
L114A3 “dW3L (@21 ‘LINNS) JLIUM
(2SV ‘@8Y '.1.) LVWYO4 all

A134A3 “dW3L (BT1 *LINNG) 3ILIYM (1 "D3° LNUdI) 41



57

d007 NOILNI0S 10 aAN3 2D
b}
41 QN3
. ¢« (s "LINNd) 3L1UM
INNILNOD 292
(1V X2 *2°G4 ‘PV *XE *1°94E ‘PV ‘X1) LVWYO4 2s2
9v14Q8 ‘XVWLM/(X)SEOLM ‘(AIIWAd ?
COINIY *(Ohzy “IAILSIA (NINLS (BS2 ‘LINNd) 3I11¥M ' X
2
3714 ALIYVIOd OL LNO 3LI¥M D
o}
41 aN3
({QVYd)SEV) LYDOSH(N)SEOLM ¥
+ (2 T + LAMAIMLIMLNID = (2 1 + LMdI)1IMLNDD
T +« (2 *1U + LAAIMINDD = (2 ‘1 « LMdI)LNDO
({aVYd)ISAVILYDSS(N)SA0LM ®
¢ (2 ‘I)IMLNDS = (2 'I1)LMLNIS
T + (2 “I1MINJIS = (2 °‘1)1INDS
N3HL (1S3a) 41
41 ON3
+ « = 9VdQ8
3513
swe = 9VI408
41 aN3
((AVYd)SAV) LYOS»(N)ISA0LM *®
¢ (0 ‘U « LAIVYIMINDID = (1 ‘1 + LMdI)IMINDOO
I+ (1 ‘1 « IMJIDANDD = (1 ‘T « LAdI)INDO
((aVYd)SEV)IIYOSH(N)SA0LM ¥
+ (1T “IMIMINDS = (1 ‘I1)LAMLINDS
T« (1 “I)INDS = (1 ‘I)iNOS
N3HL (L1S3d) 4l
N3IHL ({X)S80d "3IN" (AVYd ‘S ZINIIS) 41
2
ANNOD NOILVLS 31VIUdOUddY I1VAdN ONV ALIYVIOd MD3HD 2
]
INNTLNOD pE2
(7 ‘2)4300»(1IWL + QVYd = OVHd
9 ‘I = 1 @€2 0@
# = QVvid
b}
NY3L1Vvd NOILVIAVY 3LNdWOI3IY 2
3
2/IVNOXW + 1MdI = LIMd] %
(oA DI (THTXININAYD “HO® o X¢ 03 (T:1M{AIANUL) 4T
LMAI (o CT1 *XED). *{X)IKY¥d) av3N 222
‘@ = (2 “1VISN)LALNIS
@ = (1 ‘LVISNILMLINDS
f = (2 *LVISNIINDS
# = (1 *LVISNIINIS
(AINLS = (LVLSN)ILVLS
AVLISN = |
i1 QN3
2rZ 0109
«AYVHWWNS VNI 3%
NI 03130d3Y LON « “(AINLS ., NOILVLS ., (~ °“LINNI) 3ILIHM
sowuun o ‘LVISXW ', SQ330X3 SIIINVIIISIA ALI¥VIOd?®
3AVH SNOILVLIS 40 # 3 30Y¥Y¥3 LI1ddd wwwaes. (= ‘LINNI) 3IL1UM
N3IHL (LVLISXW °19° LVISN) 41
1 + LVISN = LVISN
41 GN3
IANTLNOD a1z
#22 0409 ((I1)1VLS ‘03" (AINLS) JI
LVISN 'I = I 9§12 00
N3HL (1 °39° LVISN) 41



58

X3AGNI d007 AWKNG

3714 T0YLINOD 40 3IWVN

HOYV3IS ISUVOD Y04 S3ITY93A NI LNIWIWONT 3INIYLS LI0VL 1I0Vi3a
HOYV3IS 3INI4 Y04 S33¥03Q NI INIWIUWINT vy LI0vVd4 Liavida
HOY¥V3S 3SYVOD W04 SIFYD3Q NI 3TNV dIa LIavd TIVILINT LInvi3d
HJYV3S 3SYv0D ¥O4 S33¥93Q NI LINIWIYONI 410 17Iavd4 1iavd4aq

HOYVIS 3ISUVOD ¥O4 S33¥03a NI 3TNV 3XVY LIAVY IVILINT (LNdLiN0)
S3ITLIIVAD HLIM Q34VIDJOSSV SLHOI3M (1ndin0)

SIWVYN NOILVLIS Q3S¥3AIY (indino}

HOYVIS 3SUVOD ¥O04 SIIUTAA NI 3TIONV 3IXNIYLS L17Aavd IVILINT (LindLnO}
SNOILVLS Q3ISYIAIY 40 HIGWNN (LNdLNO)

HOUV3S INT4 ¥O4 SINIWIUYINI 3NIYLS 170V 40 ¥IBWAN LINVIAA (LNdLNO)
HOYVIS 3ISYVOD ¥O4 SINIWIYONI 3NIY¥LS L7AVI J0 ¥IGWAN (L1NdLiN0)
HOYV3S INIJ Y04 SINIWIWINI 3XVY LINVI 40 ¥3IBWAN LINv43a (1Nndino)
HJYV3IS 3ISYVOD ¥O4 SINIWIYONI VY LAV 40 HIBWAN (LNdLNO)
SNOT1VLS QIYONDT 40 HIBWAN (L1NdLiNO)

§S3020¥d 04 SLINIAI JO YIBWAN (LNdino)

HOYVAS 3INIJ ¥OJd SINIWIYINI d10 L7Avd 40 ¥IBWAN L71AVi3a (1Adino)
HOUVIS 3ISUVOD Y04 SIN3IWIYONI 410 LIaV4 JO YIEWAN (1NdLinO)
Q3L1TWYAd SINIWIUINT 3IATULS JO # WOARWIXVW (LAJNI)

Q3LLIWY3d SNOTLVLS 40 # WOKIXVN (LAdNI)

QILLIWY3d SLINIWIUONI AXAVY 40 # WOWIXVA (LNdNI}

G3L1IWY3d SIATLITIVAD 40 # WAWIXVH (LAANI)

G3LLIWY3d SLINIWIYIONT dI0 4O # WOWIXVW (LAdANT)

@3YIN0DIY SNOLILVAYISEO 10 YIGHAN WAWINIW (indin0)

T T T T T T T T SINVR NOTEVAS G RUONS T (HAHAO)
HOYVIS QAL IYLSIUCNAI=( 1)@ 1OVI4 (LNndino)

SYALIWVYVd 114 1NO LINIY¥d (LON) OQ=(@}1 :9VI4 (1NdiN0O}

ONILHII3AM S.AFYJIAC A8 LNO QILHOIIM vivd 3SN (LON) 0Q=(@}il 1DVI4 (LNndino)
JANLINOVA QILLIWYId WAWINIW (10diNO}

S3IOVSS3N HOUHY¥I 40 LNdLINO 40 # LINM TVIIO0T (UNdNI)

QYVI TOULNOD WOY4 aVIY °*VIVA ¥O4 SILVY YOHHUI QILHOIIM QIWASSY (LNdino)
HOYV3IS 3INTJ ¥OJ S33Y93Q NI ANIWIUINTI INIALS 1Iavd (Lndino)
HOU¥V3S 3SUYVOD ¥O4 SI3IY93A NI LINIWIYONI 3INTULS LNV (indino)
HOWV3IS 3INI4d ¥O4 SIFUDIA NI AINIWIYONI VY L7AVY (1lndino)

HIYVIS ISYVOD YOI S3IIUD3IA NI INIWIYINI INVY LIAVI (LNdLNO}
NOTLONNY 114 3SUVOD OL UINIWIUONI (indino}

HOUYV3IS 3ISUVOD ¥O4 S33¥D3a NI 3IIONV dI0 17avd WILINI (indlno)
HOHVIS 3ANIJ ¥YO4 S33uD30 NI LINIWIUONI dIa L7AVd (L1AdLNO)

HOUV3S 3SUVOD ¥OJ S33y¥93Q NI AINIWIUONT d10 170Vd (LndinO)

3713 T0ULNOD LNdNI 40 # LINN IVIIDOT (UNdNI)

‘dIHdN ‘D1

i 1 ¥3IDILNI
i WYNIT 4 B84UILIVUVHI
§ 4021Hd4a vy
§ 404WvNa v3ay
i 402008134 vy
i 4@273aa Jv3ay
§ WYX A ER]
i (IVADXW)ILHIT IN v3ay
§ (1VLISXW)ViSA3Y T2 UILIVUVHI
i J91Hd v3y
i A3UN YIADILNI
i 4THdN ¥3IVIUNI
i J1HdN ¥ID3iNI
i AWVIN ¥3IDIINI
i JWYIN ¥3INIUNI
i TIAN ¥3IDALNI
i A3N Y3IJ3UNI
i 4730N ¥3IDIUNI
i 730N L EBENE B
i AYLSXW ¥303INI
i 1ViSXW ¥3IDIUINI
i ANVUXNW ¥3IDIANI
} IVADXKW Y3AD3IINIT
i dIOXW Y3IDIINI
i S8ONINW ¥3IDIAUNI
4 e —— = — - ALVAISXWIVLISIIN . ¥LUILIVHVHD
i S3yl Y3IDAUINI
) iN¥d1 ¥IDAUNI
i 44301 4303LIN]
i NWOVH 4 vy
| 1INA3 YIADALNI
L} (IVNODXW)3Llvy3 vy
) 41HdQ vy
i J1Hda Iv3y
i dWvia v3ay
i JWVIa Ivay
I 31140 vy
) 28730 Ivay
i ERELTY vay
i 273400 vy
) 1INND ¥3IVALNI

SUILINVUVA TOULINOD NI

(J@WVIX ‘L1HOI3AM ‘VISAI
HdAN “WVIN ‘OWVIN ‘TIAN *A3IN ‘4730N

¥ ‘OFIHd ‘AN
*373aN ‘AYLSXKW

“LVISKW ‘3IAVUXW ‘IVADXW ‘dIOXW ‘SHONIW ‘ViSTIIN ‘LINAL ‘S3uI

‘LN¥dI ‘43301
‘XWLSIQ ‘J4l4da

‘{L13T1)AINIAZ

‘NWOVWY *L1INN3 *3LV¥3 ‘41HJQ ‘DIHJQ

‘4WVI0 ‘OWVIa

*26130 ‘37300 271300 ‘LINAD) dNIdd NCILINNI TVII901

aN3
#2 0109

iN3A3 40 ON3

avay

k4
®
k]
?

+wvnss  SNOILNTIOS IVdILTIAW SVH . %

‘¢ AINIAT wesse: (w "LINNI) 3I21UM (1

*19° 0SN) 41
AONTLINOD

QLU

LLLLL

SRS RS

aLe




59

HOUYV3S 3SUVOID Y04 SIIYD30 NI ITONV dvY L1nvd TVILINI 11nvi3a

NOI1VLS QI YONDI=X

HOUV3IS 3ISUVOD Y04 S33YD3Q0 NI 3ITONV 3IXNTYLS 1Inavd TVILIND LInvi3a

HOYVIS 3IN1J ¥0Jd SIN3WIYIND 3IAXIYLS 1nvid
HOYV3S 3ISYVOD YO SINIWIYONI 3INIHLS Liavd
HOYVY3IS 3N1J4 Y04 SINIWIUONI 3IXvY Linvd
HOYV3S 3SUYVOD Y04 SINIWIYONI vy L1invd
HOYV3IS 3IN14 ¥OJ4 SINIWIYWINI d10 LIavi
HOY¥VIAS 3ISYVOD Y04 SINIWIUINI 410 LNV

SIWVYNIT14 Vivd ONV TOYLNOD NI
SIWVYNITI4 ViVA ANV T0YINOD NI

N3IHL (S2'@ °39° 2J1144Q) 41 3513

“3STV4® = dN1dd

comvws B NVHL °“17° DO1140 140UY¥3 dNIdd wwwsww. (x “LINNI) LI UM
N3HL (& 171 2ll4Q) 41
41 QN3

“3SIV4°* = dNIdd

swenvs @ NVHL "37° AIN 2Y0YY3 dNIdd wwwmww. (u *LINNI) IL1¥M
N3IHL (& °"37° A3N) 41
41 QN3

*3ASIvi* = dNId4

cwwsww @ NVHL SSIV SEONIW *YOUYI dNIdd mesmwwe (» ‘LINNI) 3LIYUA
N3IHL (@ "L SHONIW) 41
41 QGN3

*387v4° = dNId4

cwwwun 1 YO @ “3AN" J43CT 1YOUY3 dNIdd swwew. (s ‘LINNI) ILIVAM
NIHL (T “3N° 443C1 °"gNV° @ "3AN° 4343C01) J1
41 aN3

“3STV4° = dNId4d

couuss | O @ 3N LINYdI 1HOUYI dNIdd wewss. (s *1INAI) 3ILI UM
N3IHL (1 3N’ LNY¥dI °"aNV® & “3N" LIN¥dI) 41
41 QN3

“38IVi® = dNIdJ

sowuun B "37° XWLISIQ 3Y0UYI dNIdd wvewws (» “LINNT) ILTUYM
N3IHL (@ *37° XWLISId) 41

2

SUYILIAWVYVd AI3HI D

31140 “A3N %

©44301 ‘LNUDD ‘SEONIW *NWOVWI ‘XWLSIQ (2881 = ¥u3 ‘s ‘1INAD) aQVIY
1 = QuvdIl

(ZXAONI IXIANTIWYNILS *¢ = 3714 VIVA LOdNI. (« ‘LINA3I) ILIYM
2 ¢+ (. ‘WYNTIJIXIAAONT = 2X3IANI

I+ (o0« "WUNTIAIXIANT = IX3ANT

(WYNTI4 = JWYN ‘LINAI) 3JYINONI

(ZXIANTIXIANTIWYNTLY ¢ = 3714 TOULINOD. (s ‘LINAT) 3IL1UM

2 ¢+ (% ‘WYNTIJIXIANT = 2X3aNI

T+ (0. *WUNII4IXIANE = TX3ANI

(WYNTIJd = IWVN “LINND) JYINONI

*INYL" = dNIdS

(L = JQ4WVIN ‘61 = 3J0473AN ‘61 = 4QJIHJIN) YILIWVYVY

("8l = 4Q4WVIQ *°S = JA4130Q *°S = 4Q4IHdQ) YIALIWVYVI

(81 = JOOWVIN 'S = 340D13AN ‘6 = 4QOIHIN) ¥ILIWVHVd

("@2 = 4AQOWVIQ *°@Z = 4021300 *°@#2 = 402IH4A) ¥ILIWVIV
(*@81- = 4028WVIX ‘@1 = 40081730 ‘"9 = 40221Hd) ¥WILIWVYVL

ONIDVdS alud LINvi3aa dn

SL1HOI13A 40 WAS | in Tvay

i 32BNV X vy

IT8VIYVA HOLVYIS | dWl vy
‘Q3SY3IAIY=Y 19V | SNivLsS TYd31DVUVHD
3WVN NOILVLS HOLVHYDS i NlVLS Pu¥ILOVUVHI
i 402081 Hd vy

40 Y3OWAN 17nV330 | JQ4IHdJN YID3IUNI

40 Y3IGWAN LINVI30 1 40J1HJN Y3IOIUNI

40 Y3IYWAN 1LINVI3Q 1 JA4WVIN PEGENUR

40 Y3INAN LINVI30 1 4QOKWVIN Y393UNI

40 YIGWNN L1InV430 I 404730N LERENUD

40 Y3IOGWNN L1Invid3a i 402713aN Y3IDIUNT
Y3I141234S SALVLS O/1 1 sol Y43IDIUINI
« 10 NOILISOd i ZX3IANI LERENY )

«[L¢ 40 NOILISOd i IX30N1 Y3IOIUNI

# 3INIY LNdNT QYval Y3IDIUINI

e

138 2



60

2
I - AJUN = AIYN
I = 114N = IAN ar
41 ON3
#2 0109
41 OGN3
*3SIV4" = dNIdd
cssves «¥s ¥O WAe CINT . NAVLIS %®

‘s NOILVLS 30 SNLVLS :YOYY3 dNI1dd sssws. (s ‘LINNI) ILIUM

31873
41 GN3
“387v4i° = dNI1dd
cwssus « "LVISXW ‘. SQ333X3 %

SNOILVLS GIYONDT 30 # 1YOUYYI dNIdd swwexe (& ‘LINNI) FLIYM

NIHL (LVLSXW “19° TIM3N) d1
T +« TN = 1N
NLVLIS = (TIXNIVLISTIIN
N3HL (X, "D3° SNLVLIS) 41 3873
41 QN3
“387v4" = dN1dd
cswsus ¢ 'LVISXW ‘., SQ3IIIXI S®

NOILVLIS Q3SY3IAIY 40 & 1 YOUYI dNIdJ wesww. (& ‘LINN3) JLI¥M

NIHL (LVISXW "L19° AJ¥N) 41
T + AJUN = AJUN
NLVLS = (AJYN)IVLISAIY
N3HL (. ¥, "03° SALVLS) 4l
N3HL (. ¢« "3AN° NLVLS) dI
o (PY ‘XT TV t¥R¥04 —  #E

NLVLS °*SNLVLIS (8991 = ¥Yy¥3 ‘gr = aGN3 ‘FE ‘LINND) aviy a2
1 + Q¥VII = QuvdI
I = TN
T = AN

Jvesus B UV SLHOIIM TV

N¥NLIY (dNIdJ "LON") 41
el

SNOILVLS G3Y¥ONDI ‘03S¥YIA3Y 40 LSIT NI aviy 2

J
41 GN3
*3STIVI° = dN1dd
1¥0UYI dNIdd sssss: (» *LINNI) 3LINM
NIHL (*9 "D3° im) 4l
JNNTLNOD ol
(I)LHDIIM + 1M = LM
41 ON3
28 = (1)LHO13N
3s13

((1)31VY3x(1)3ILVYI - (1)ILVYIILYOS/ T = (1)1HOI3N

188° 8

SY0oLIV4

(IVADXHW ‘1 « 2/IVNOXH = 1

(Z/IVNOXH ‘1 = 1

=ONVH 40 SSVID ALITIVAD HOV3

s (1)31V¥3 (1g@°@ °17° (1)31vyd) 41
N3HL (S°@ 171" (1)3lvy¥d) 41
IVAOXW ‘1 = 1 21 0a

J
ONILHOI3A 0L S31VY d0¥Y3 QILVWILSI L¥IANOD 2
o]
‘o= AN
‘(1)3Lvy¥3) (BP1 = ¥Y¥3 ‘s ‘LINND) av3IY
I + Q¥VIl = QyvdI
‘(1)31vy¥3) (PPFT = YY¥I ‘s ‘LINND) QV3IY
‘ I + Q¥VII = Quvdl
NY¥NL3Y¥ (dNIdd °"LON') 41
J

‘Viva Q3NIId-INTHOVW GNV Q3AD1d D
¥O04 S3ILVY ¥OUY3 GILHOI3M (AILVWILSI NI aQv3¥ D
o]

41 aN3

swswes G2°0 0L GILVONNYL JLI30 $ONINUYVAM sewss: (s ‘LINNI) JLIUM




61

$2BWVIX

(ewnnun o

1°94 ' =)

‘sy ‘.

‘1794
.m< cﬂ

+ 404081Hd *30001Hd
NIHL ((4QDIHdQs(40J1HAN)LVOTd + 3J0QD@FIHd "19°

AJNILSISNOD Y04 SUILIWVYVYI JONVY IATYLS QILDIYLS3IY¥ NI3HID

402

1 ¢+ (J1HdQ/THdQ)INI = D

IHJN
ERRE]

“3STv4" = dNIdd

(swwuws B NVHL ¥3LV3IYUD 38

1SAW .

140U dNIdd wewswe ‘¢ ) LVAYOS
+JIHdG. (@9 *LINMN3) 3LIY¥M
N3HL (@ *37° DJ1HdQ) 41

41 aGN3

*38SIv4° = dN1dd
4021HdO«( 4ADIHAN) LVO TS
+ 4028THd *3Q08THd “1IHd ‘. I1IHd. (8S 'LINA3) 3

NIHL ((4GO1HdOQ»(4QJTHAN)LVOTd + 3JADFIHd *19

"¥0' (400fZIHd 171" TIMW

11dM

* TIHd)
d)) dl

41 GN3

"387V4d° = dNI1dd

o= ¢ '1°94 ', 40 3I9NVY 341

sino (.

1Y0UYI dNId3 wwwwws ‘. ) LVWYOAL

4001HdAs ( 3QD1Hd
‘OB1Hd ‘.JFTHd. (BS ‘LINR3) 3

“¥0°® (4Q281THd °11° JP1IH
JFIHd - IlHd

N)L1VOd
g,
JF1Hd)
d))y 4l
= 1HdQ
41 aN3

dWl = JPIHd

JAIHd =
TIHd =
N3HL (TIHd °19° 281

11Hd
dihl
Hd) J1

1 = Sl

N3HL (£ °"D3° SO1) 41 3813

V3Y¥V HIUviIS A301y4S3N

404WVYIN = JWVIN
J0OWVYIN = DWVIN
400WVIAs (] -~ JOOWVIN) + JQIOWVIX = TWVIX
3034WVI0 = JWVIQ
J00WVIa = DJWYIQ
402BWVIX = JBWVIX
3Q4730N = 3JT30N
402730N = D730N
4007300 (1 - 40D730N) + 402£73Q = 1734
3047300 = 3i13aq
4027344 = 273aa
4028730 = 28730
403THdN = JIHdN
J0JIHdN = JIHdJN
IHdGw(1 - JAIIHdN) ¢ J4QDPIHd = 1IHd
4031HdQ = 3J[H4Q
4021Hd0 = J1Hda
40281Hd = JPIHd
g = S3IVI
N3HL (& "17° SOoI) 31

V3I¥VY HOUV3S G31D1¥LSIUNN

®

JWYI0 ‘37300 ‘JIHdO *IWVYIQ ‘21300 ‘JIHdA ‘TWVIX %

‘1730 ‘oJ@13a

*11Hd

‘OPIHd (SOOI = LVISOI ‘» ‘1INAD) aVv3Y

1+ Quvdl

= QUVII

N¥Ni3Y¥ (dNIdd °LON°) JI

SU3ILIWVYVd HOUVIS OIYD TVYNOILJO NI OQv3IY

29

as

3
J

LLL

el
el
ko]



62

41 aN3
*3SV4" = dNIdd
10IWVIqu{ JQINVIN) LVOTS %

+ JA28WVIX ‘4A28WVIX ‘TWYIX ‘L TWVYIX, (2S ‘LINNI) FL1UM
N3HL ((J0OWVIQe( JADWVINILVOTY + JAIFWVIX “19° IWVIX) %

“¥0° (4ADAKRVIX LT TWVIX)) dI
41 ON3
"38IV4" = dNIdd
dGIWVI0s ( JADWVIN)LVOTd %

+ 4Q28WVIX ‘JAIFRVIX ‘IBWVIX ‘ JBWVIX, (#S *1INNI) 3ILIWM
N3IHL ((40JWVI0u (JAIWVINILVOTY + JADGWVIX “19° JOWVIX) %

NYLSXW *27330Q '3

‘1

AYLSKW *

‘Y0 (4AJAKWVIX 177 J@WVIX)) 41
JOWVYIX - TWVIX = WVIQ
41 aN3
dWl = JOWVIX
JGWVIX = TWVIX
TWVIX = dWl
N3IHL (TWVIX 19" J8WVIX) JI
o)
AODNILSISNOD Y04 SUILIWVUVA JONVY 3AvY CQ3LII¥LSIY MI3IHI 2
]
41 QN3
“38Tv4T = dNIdd
+37300. (89 'LINNI) FLIWM
N3IHL (@ °37° 47300) 41
41 QN3
41 aN3
*3SIv4° = dNldd
430 ‘1330 *.d410. (82 CIINNIY 3ITTO4M T
NIHL (YLSXW *19° 2713aN) I
1 + (21300/71300)ANT = D730N
3isa3
“3SvdT = dNI1dd
«21300. (29 ‘LINAI) ILIUM
N3HL (°@& *37° 273040} 41
41 QN3
“3SV4T = dNIdd
‘#6 ‘@ ‘IJ17130 *.O1730. (@S *LINNI) FLTLUM
N3HL ((°@6 °"19° J1734) °“¥0" (@& °"171° 21130)) 41
41 ON3
*3STvd° = dNIdd
‘g6 ‘@ ‘28730 ‘.08730. (BS ‘LINNI) FLIum
NIHL ((°@6 °19° J@873Q) "¥O" ('@ 171" 291301} 41
397130 - 17130 = 1300
41 QN3
dWl = 20730
28130 = 1730
1730 = dWl
N3HL (17130 "19° 2973Q) d1

AINILSISNOD Y04 SYILIWVYVI FONVY dI0 QILITULSIY NIIHD

Lo

41 ON3
“387V4" = dNIdd
«dIHdG. (@9 ‘LINNI) 3ILTUM
NIHL (@ "37° J1H4Q) dI
41 aN3
41 QN3
"3S7v4® = dNId4
(Lwwwmw o "2I ‘¢ NVHL ¥31V3UD 1 + . %
94 /(. ‘1794 *y - 0 ‘T794 ‘.) "39WVI 001 IONVY . %
‘9v ‘, 1YOYYI dNTdd wsxsx. ‘. o) LVWNYOL 8L
JIHdO *J20IHd ‘TIHd ‘,3INIULS. (&2 ‘LINNT) LT UM
N3IHL (XYLSXW "19° JIHdN) 4]



63

(8r1 ‘LINNI) 311¥M
N3HL (1 "03° S3ul) 41
41 ON3
INNTINOD L2}
(1)VISIIN (s ‘LINN3) 3IL1UM
1IN 1 = 1 AEL 00
+SNOIL1VINDIV)Y 3%

NV1d-110V4 NI GIYONDI SNOILVLIS ONIMOII04 JHL., ( ‘LINNI) FLTUM

N3HL (8 "19° T13N) JI
3NN LINOD a2zl

(1)31vH3 “(I)LHOI3M *1 - 2/IVNOXW - 1 (@6 °*LINNI) 3ilum

IVADXK ‘1 + Z/IVNOXW = 1 #21 0Q
(.{°1S3) 31ivy ¥Oud3 @%¥

JLHOI 3N 1HO13M ALLIIVAD 1VIVE Q3XIId-INTHOVH. '.@B.) LVWHOI AR
(@11 *LINN3) 311¥M

INNILNOD 291

(E°94 *X§ "£°94 'XL *2I °*XEZ *. ) LlVWHO4 26

(1)34vH3 *(IMLHOI3M 'I - 1 (96 ‘1INN3) 3ILTuUM
Z/IVNOXH ‘1 = | P81 00
(.(°1S3) 3lvd voud3l a¥

3LHOIIN LHII3M ALIIVNO IVIVQ G3NJId-ONVH, ‘.@.) LVWHOJ 28

V3S 3Suv0D NI

(88 ‘LINN3) 311UM
31140°, = HOW®
VHINIW 3ATLVYI3Y dO4 3ONVHE LI4SIW. (s ‘LINAI) 3L1UA

«035S300¥d SAN3IA3 . "A3IN ‘', 0ldN. (s ‘LINNI) 311UM

41 GN3
(@ = 44301) Q30n712X3%

ONILHDI3M . (SA3UA43C A8 G3ILD3C3IY VAVA 3ISVHd., (s ‘LINNI) 3L1¥M

3s13
(1 = 34301) Q3IANTONIR

ONILHDI3M . SAIUII3C A8 (GILI303Y VIVQ 3ISVHA, (» "LINNI) 311WM

N3HL (1 03" 443c1) 31
41 aN3

(8 = LNUdI) 03SS3¥ddNS 3IV14 113 YILIWVYEVL, (= °“LINDI) 311W¥AM

3873

(1 = LNYdI) Q3LVY3IN3D 3114 L14 ¥313WVHVd. (s« 'LINNI) 311¥M

N3HL (1 03" IN¥dI) 31

SGONIW ‘. = SNOILVAY3ISE0 # WNWINIW. (« ‘LINN3) 3113UM

XH1S1a

AYLSXW *

NWOVHI *. = 3JANLINOVW WNWINIW. (s ‘LINN3) 311YA
‘v = JONVLSIO TVHLINIIIdI WAWIXVYW. (« 'LINN3) 3LIYUM
N3HL (dNId3) 31

SYUILIWVYVA INO 3LIUAM

QLo

31 ON3
#9981 0109
35873

¥ouy3 Ov3n

(SN SNE]

41 ON3
"3SIv4° = dNIdd
+3IWVIA. (89 *LINNT) 3ILIBM
NIHL ("8 371" 4WvIa) 41
31 ON3
41 aN3
"3SIv4° = JdNIdJ
JWVYIG ‘JOWVIX ‘TWVIX ‘. 3XVH. (87 “LINNI) 3113dM
NIHL (HYISXW “19° DJWVIN) d1
1 + (JWVIA/WVYIQ)IINI = DHVIN
3513
*3I8SIVIT = dNIdd
«OWVIO, (89 "LINNT) 3ILITWM
N3HL (@& "37° JWVIQ) 41



64

SIWYN NOILVLS QIUONSI (LAdNI) | {LVISXHIVLSTIN Y4 UILOVYVHI
{3113 LNdNT) 3713 ONILSIT 1LOdAH 40 # LINN I¥II9071 (LNdNID § LINAI Y3IDILNI
ONILHOI3M S,A3¥343C A8 LAO GILHOI3A ViVA ISH (LON) OG=(@)[ :9V1d (LNdNI) |} 44301 ¥3DILINI
JONLINOVA GILLIWH3A WAWINIW (LOdNI) | NWOVH 4 AEL]
QUVD AYVWHOS (1RdLOO) § 1N3A3 #84UILIVAVHD
S39VSSIW YOWUI IO LAJLNO 30 ¢ LINN TVII90T (LAJNI) i 1INN3 FECEITY
JONVLISIO TVHLNIIIdI 03LLIWYHId WAWIXYW (1AdNT) | XHLSIQ w3y
JONVASIO TVHLN3IDId3 (LNdLNO) | (LVLSXW)LSIQ w3y
(NIV OL ONIGNOdS3¥¥0D) SITONY HLNWIZV AVH (10NdLNO)} § (LVLSXW)ZV Tvay
S379NV 3IN3IGIINI AVY (LNdLNO) | (LVLSXHINIV vy
3
*«LlH9I3A. ¥ILIWVHVA 3HL NI 3INILNOY 3
SIHL OL 03SSVd ONV NIVW NI 03LVINI1vD 3¥V SLHOI3A YAVA ONIGNOdSIUYOD !SINdNI 3713-710YINOD 3¥V SHOHYI VIVQ Q3ILVWILSI 3HL 3
*YLVG 3HL 4O SNOILVIA3IQ GUVANVLS O3LVWILS3 WO LI3 30 (3VWOIS) NOILVIAIQ QUVONVLS SILVINDTIVI  “SHINWIZY OGNV °‘SIWVYN NOILVLS 2
*3ON3QIONI JO SIVONY *SILILITVAO *SNOILOW LS¥I4 3SVHd DNIONOAS3IUUOD ONV GUVD AUVWWNS SNUNLIY "SNILSIT LNALAD TLOdAH SA¥3W 2
2
(SHOLA *LHDIIA 'LAWNS °*NLS *JVWOIS 'VISAIY ‘dWid ‘XLINDUd ‘S8Od ¥
‘AJUN *UN CTIAN ‘LVISXW ‘TVNOXH ‘SEONIW ‘VISTIX ‘LINAI ‘33301 %
‘NWOVWA ‘LIN3A3 *LINNI ‘XWLSIQ *1SI0 ‘ZV ‘NIV) D3IAVIY 3INILNOUENS
2
6]
)
2
an3
2
NunL3IY
R o *3SIV4° = dNId3
o o T T T N N Ciewwew o *Z1 '« LINQ 1VOIS0T NO . %
*EI ‘. INIT NO BOUYI QVIY 'UOUUI dNIdS swswme *o o) LVWHOZ  B161
LINND ‘QUVDD (B1@1 ‘LINA3) 3LI¥N 9081
3
¥OUYI VIV I
3
NuNnL13Y
31 QN3
(. 8.) LYWYO4 #61
(261 ‘LINN3) 3LIUM
31 aN3
AWYIN *4WVI0 %R
COWVIN ‘OWVIQ ‘TWVIX *OBWYIX ‘. *3AVH . (@91 *LINNI) 311dA
4730N ‘47300 ¥
*3730N 27300 ‘1730 ‘38730 ‘. 1410 ¢ (@9F ‘LINNI) 3LTUAM
JIHAN ‘4IHdO %
*DIHIN *DIHdO ‘TiHd *JBIHd ‘*. $3ATULS. (@91 ‘LINN3) ILTHA
A‘ llll —_——ms==se= === halhaiati e ————— __———— s—— d
‘gaL ‘s %
‘ SLNWUINI # LNWUDNI SLNWY¥ONI # LNWNONI QN3 LUVLS.®
‘824 ‘. ) lvWuod 281
(@81 ‘LINN3) 31TUA
{ HOUV3S 3INIA ]
HOUVIS 3ISUVOD +39NVY HO¥VIS GILDIULSIUNN. '.@.) LVWYO 73}
(BL1 'LINNI) 3LTAUA
3513
FTALIR
COWVIN ‘OWVIO *TWVIX “2BWVIX ‘¢ +34VH . (891 'LINN3) 3ILIUM
41300°2730N ‘271300 ‘(730 ‘38730 ', :dI0 . (@91 ‘LINN3) 3ILIHA
{21 ‘X6 *1°94 ‘X6 ‘ZI X6 *(XZ *1°'94)E ‘8Y ‘611 '. .)LVWUOI #91
JIHdO' JIHAN *DIHAO ‘TIHd ‘J@THd ‘. 1IATYULS. (@91 ‘LINAI) IL1IUA
T -- e e X
‘821 ‘7 ' LNWYINI SLNWHONT # LNWYONI  GN3 LuviS. %
‘821 *. .) lVWHO4 ast
(251 ‘LINN3) 3LIUA
¢ JHOUVIS 3NIA ®

HOYV3IS 3SUV0D

139NVY HOUVIS QILDIULSIY¥. *.@.) LVHMOJ ar



65

TVATYYY d O1 Q3INDISSY LHDIIM

“SHOYY3I VIVQ NO d3Sv8 L14 NI 3ONVIYVA Q3LVINIIVI
LNdiN0 1L0dAH 340 3NIT 40 SYILIVUVHI HL9-ON2Z
SSV1) ViV0 HOVI NI SNOILVAY3ISHO 40 YIEWNN
TOULNOD 3FIVIYYYD NVYLHO4 04 1S3l

1NdINO NOILVLIS TLZOdAH 40 3NIT

SONIQGvV3Y 3ISvHd 000D 40 ¥3ILNNOD

1HOI3M Viva ¥O04 X3ANI

ONILHOI3M (SAIUIIIC A8 ITIBVYITIUNN IWIL TVATUYYY d SILONIA cwwe 3DVIS
X3ANI dO0T AWWNG

TVYATYYY d OL QINDISSY ALIITVNO

IANLINDVA IN3IAD

(= '+ '0 'N) NOI1D3¥IA NOILOW 1SHUI4

SLIHDIIM SNOILOW LSYId4 O03IAYISEHEO (U1NdNI)

SIILITVYND HLIM Q3LVIJOSSY SLHOIIA (LNdNI)

S1HOI3IM NOI11OW 1S¥I4 03A¥ISEO 30 WNS (LNd1INO)

SIWVYN NOILVLIS (1NdiNQ)

SYOYY3 ViVA NO 03Sv8 LIJd JO NOILVIAIQ QYVANVLS (ILVINIIVI (LNdLNO)
SIWVN NOILVLIS (Q3SYIAIY (LNdNI)

(PNdI "93) NOILJIYISIA NOILOW 1SYI4d (LNdlNO)

03%31d INTHOVA 3YV LVHL SNOILVLIS 40 X (1NdLNO)

NOILVLIV1IG=G° - *NOISS3UdWOI=S" !{S3IIL1YVIOd NOILOW LSY¥Id GIAYISEO (LNdLNO)
SNOITLVLS Q3ISYIAIY 40 Y3IGWNN (LNdNI)

SNOILVLIS 40 Y3IGWAN <= PCYN ‘ANIAI dINS=g ‘'403=[- (L1NdLNO}

SNOILV1S QIYONDI 40 YIGWAN (LNdNI)

Q3LLIWY3d SNOILVLIS 40 # WNWIXVH (LNdNI)

031LIWY3d SIILITVND 40 # WNWIXVA (LNdNI)

Q3YINOIY SNOTLVAYUISHAO JO UYIGWNN WNWINIW (LNdNI)

. o = (AINLS 2s
I =
#2 0109 (. NLS. °3N° 1S3l) 41

e}
MO1704 WSEINVHOIW 1TvI04 ¥O ViVQ 3SVHd Y¥Y3IHLIHM NI3HD D
2
1S3L (@PA1 = AN3 °‘FE ‘LINNI) aAv3IY
1S31 (BeS1 = GN3I *@E ‘LINNI) dV3IY
41 ON3
NYnL3Y
2 = N
N3IHL (NWOVWJ °L7° DVWJY) 4l
J
JANLILNOVH HJ3HI D
2

OVWI (,(2°6d *XS¥). ‘AINIAT) av3Iy
(g9v ‘X1) LvWyod ar
AN3A2 (2221 = ON3 *@v *LINNI) av3y
2
0YVvI AUVWWNS av3Y O
2
82 0109 (,34v0. "IN’ 1S3L) 41
(PVY *X2) LVWYO4 1
1S31 (@PAT = ANI ‘@€ °‘LINND) QvIY .14
‘2 = LMWNS
*@ = XINDUd

3
QYVYI AUVWWNS OL d¥OIUd 3NIT ONIJ D
J
3NNILNOD (4
# = (I)SVION
IVNOXW ‘T = [ @1 0a

o]

S3NTVA 13S3d 2

o]
1M 1v3d
AUvA vy
1531 P« ¥3LIVUVYHI
(#2)SVYION YIDILNI
] T+ ¥3L0VYVHI
INIT A8+ Y3LIVYUVHO
b YIDIAUNI
[h,1y LEREFR B
1MAYAC ZsY3ILIVUVHO
S Y3IDIUNI
iMd] Y3IDIUNI
OVKWI vy
Wi 1+Y3L0VHUVHO

J
(LVLISXW)SEOLA Tv3d
(TVNOXKW) LHD I IM v
1AWNS Tv3ay
(LVLSXHWINLS P+ YILOVUVHI
AVHO 1S vy
(1VISXW)IVLSATY P+ YILIVUVHI
(LYLSXKW)IIWYd P« Y3LIVUVHI
X1INDYd Ivad
(1lYL1SXW)SH80d Tvid
A3 YN Y3IDILNI
N ¥IDIUNI
TIAN Y3IDIUINI
1VLISXHW Y3IDILNI
TVNOXKW Y3IDILNI
SHONIW Y3IDIAANI



66

ALIIVND “‘ONILHOI3M .SA3¥443C ‘3JINVLSIO ‘ALIYVIOL ¥OJ GUVD 3SVHJ AD3IHD MON :Q00D OS ‘¥vd 0S I

CLACILHDI3N = UM
U + 2/7YNOXW + LMAdI = LIMC

NIHL (JAs *03° (T3THONIAWYL “¥O° o X¢ "D3° (1:1)OAAWYd) 41 3573

‘4 = AN

N3HL (2/7VNDXW °39° LAd1) 41

AS 0109 (.we. "D3° LAAYIC "ONV' @ 03" 443C1) 41

£S 010D (XWLISIQ "19° (A)LS1Q) 4]

#S 0109 (.-, "3AN" Wi %®

ANV o+ C3INT W CONVS Q. C3NT WA CONYT 0. C3INT KWE) JI

AMdI ‘WA (L (1T TV *X2)¢ ‘(AIAWYd) aVIY
(2v “XSE ‘PV ‘X1 ‘@°EJd ‘X1 ‘@°EJd ‘X1 ‘1°G3 °*X9) LVWUOI a2

LMAYIC “(OIIWYd “(AINIV “(M)ZV “(N)LSIQ (@21 *3INIT) av3Iy ’

e

2
41 QN3
JANTLNOD ol
£S 0109 ((IX)VASTIN 03" (NINLS) JI
TIAN 'L = 1 B11 00
N3HL (& "19° TIAN) 41
o]
¢NOILVLS SIHL JYONDE O
]
41 QN3
3NNILNOD gl

[ - #s o100 —_—
(cwnswny ¢« *BIV ‘.1INIA3 YOI SQUVI 3SVHJ INdILIAW SVH , %®
‘PV ‘. 1YOUYI D3IAVIY ssews. ‘0 o) LVHWYEOA 26
(81 IILN3AT “(NINLS (86 °*LINNI) 3LI¥M
N3HL ((CINLS "03° (X)INLS) JI
1 - X1 =¢ 801 00
N3HL (2 19" XN) 41
o]
QY¥vO 3ISVHd G31V3d3IY ¥Y0O4 XNI3HD 2
2
41 ON3
N¥NL13Y
31 aN3 .
g = AN
Is13
(JYVA) LYDS =3VHWIIS
(Z3UVALZIUVA) /1 JUVA = JYUVA
INNTLNOD 28
d1 GN3
CLAC)LHOTIMNe (LACISVIIN + Z4UVA = 24UVA
(LACISVYTION + TJUVA = TdHVA
N3HL (Tg@@° °39° (LMC)ILHOIIAM) JI
IVAOXW ‘1 = LAC 08 0Q
‘8 = Z4UVA
‘@ = 1AVA
(UNILVOTI/XLNDIYUd = XLINIUd
I - 3% = YN
N3HL (SBONIW °39° 1 - M) Ji
]
AN3A3 4O ON3 O
2
NIHL (. « "D3° (XINLS "¥O* 1, 03" W) 4l L
2
Vivad 3SVHd 40 QN3 ¥Od4 XAD3HI 2
2
(IINLS ‘W (J(PVY *Tv), *3N1T) av3y
(V) LviiOJ4 o9
INIT (#L = ON3I ‘@9 ‘LINNT) Qv3y



67

NOILNT10S L14 1S39 1NOEV SIONVY 1IVY ANV 'INTYLS *dId 40 NOILNBIYLSIA 3IHL ANV ‘SHILIWVYVL 114 D
40 NOILNEIYLISIQ 3HL ‘ALITVND OGNV NOIiVLS 310 NOILINAZ ¥ SV SIJONVAIYISIQ ALIYVIOd 40 ONILSIT ANVWWAS 3ILVHINID D

o]
(1VLS ‘LMINIS ‘iINDS ‘ViSA3Y %
*1MLNJO ‘1INDOD ‘LVISN ‘ONYSN °*ONUYN ‘AIUN ‘JIHAN ‘JWVIN ‘LI4N %
‘ONYAN *J13AN ‘AYLSXW ‘LVLISXW *IAVUXW °* TVNOXW ‘dIAXW *S3dI1 ‘ONI %
‘YAIT ‘dAIT *LINNI *31v¥3 ‘4IH4A ‘IWVIQ ‘47300) 1nO0dd 3INILNO¥ENS
2
o]
9
9
]
an3
N¥nl3d
I- = dN gog1
2
3714 40 QN3 D
9
#S 0109
o]
' ISYHd Y3IHIONV QVv3d 2
9
41 aN3
Nin1i3Y
41 aN3
g = YN
' ERRE]
(YN)LVOTI/XLINDUd = XINDUd
1 - X = ¥N
N3IHL (SHONIW “19° ¥N) 41
cwmnan o ‘(BI3T)ILNIAT °*.tINIAI YOS, ‘LVLISXW ‘. SA3IIINI SON®
10V3Y SNOILVLIS 40 YIGWAN :YOUY3 D30V3IY smwwwse (s ‘LINAI) JilUM
NIHL (LVLISXHW °19° M) 41
T+ 30 =
9
SNOISNIWIGQ AVHYY LSNIVOV YIGWAN XI3IHD ANV X INIWIYONI D
]
41 aN3
§°- = (Jd)Ss80d
3873
§° = (Jd)sg0d
N3HL (¢ "D3° W4 "¥O' (N "D3° W) 41
1M+ LMWNS = LAWNS
iR = (X)SE01M
1 ¢+ (LADLISVION = (1MLISVION
]
3NNTLNOD A
41 QN3
(EPEM(AINNYL = WA
et m (ESEXOAINNYS (.-, "03° WA) 31
eme o m (EIEMIANINYD (¢ "03° WA 41
N = (EIEMINIAWYD ((Q¢ "DI3° WA JT
+Qs = (ETEMONIAWYL (uNe "D3° W4 dI
NIHL ((I)IVLSA3Y 03 (JAINLS) JI
AJYN ‘1 = [ @EV 04
9
03ISYIAIY SV GILVNIISIA SI NOILvLS 41 S3iIIY¥viod d114 D
J

#S 0109 (@ 03" 1M 41
41 QN3
(LACILHOIIN = UM
1 ¢+ 1MdI = LIAC
3513
‘T ¢ XINJ¥d = XINOWd ('@ "3IN° 1mM) 41



68

«/
1vliol

‘«NOILNEIYLNOD ¥OUY3 TVIOL
SINIWIIYIVY

LVLSN
‘LVYLS) 1¥0SD 11vd

(LVLISN ‘ONI

(1)ONT = ¢
't = 1 gy 00

2

ATIVII138YHdIV SNOLILVLIS L¥OS 2

2

A1vY dOUUI GIALHIIIM®
SAIIONVdIY¥ISIa

NOIllVLiS . %

‘7 ‘V(NOI1VLS Q3ISYIAIY SILONIQ ») NOILNTOS LIJ 1S38 HIIM %

AONVdIUISIA NI SITLIYVIOd INIAVH SNOILVLIS 40 AUVWWNS.

SNOIJVLS 17V Y3IAO SLHO1IM J0 NOILVWKWNS
gASY¥3IAIY SV GILVYNIISIA NOILVIS SILONIC
SSV1J ALITVND ¥3d 3ivY ¥YOUYI JILHIIIM

SNOIL1VAY¥3ISE0 40 # ViOL

- —NOLLATI0S HLIM ADNVE3YISIO NI -S3111¥vI0d JO # JO WAS |

NOILNTOS HLIM INIWIIYIV NI S3IT1IYVIOd 40 # 40 WNS

3I8VI¥VA AWWNG

X3GN1 4007

S34vY YouY¥3d QILVWILSI OGNV TVNLOV N3IIM1I8 AONVIIUISIA IUVI SILVIIANI DVI4

ON11¥0d3Y SNOILVLIS 711V 40 SIWVN (1NdNI)

SLHII3IM 30 WNS=Z XANI ‘LVLIS ¥O4 SITLYUI0d INDYISO # GILHITIIM=T XANI (LNdNI)
SNOILVAYSHO 340 #=2 X3IQGNI ‘4VLIS Y04 SITLIY¥VIOd INDYISO 40 #=1 XIAANI (LndNID)

SIWVYN NOILVLIS Q3S¥Y3IAIY (LNdNI)

SIH9I3M 40 WNS=Z XANI ‘ALITD Y04 SIILY1d LNDUISO # QALHITIIM=T XANI (LNdNT)

SNOI1VAYISE0 40 #=2 XONI ‘ALITO Y04 SATLYTd LNdYISO 40 #=1 XANI (LNdNI)
13S vivQ JUILNI HOJ INILYOd3IY SNOILVLIS 40 # V1Ol (INdNI)

SINIWIUONT 23¥930 41HAA OINI GINNIE SIONVY NOILNTOS INITULS 40 # (LNdNI)
SINIWIYONI 3I3Y¥930 JIWVIQ OLNI CINNIE SIONVY NOILNIOS VY 40 # (LNdNI)
SNOILVLS J3SY3IAIY 40 # (LNdNI)

HOUV3IS INIJ Y04 SANIWIYINI IANIYLS 1INVA 4O # (LNdNI)

HOUV3S 3INIJ Y04 SINIWIAONI IXVY LINVY 40 # (LNdNI)

SINIW3YONI LI4 SZ2F°' OLNI O3INNIE® SNOILNTOS 40 # (LIndNI)

SIN3IWIYINI 33¥930 47300 OLNI CGINNIEG SIONVY NOILNTOS d1d 40 # (LINdNI)

HIY¥VIS 3INIJ Y04 SINIWIYONT dIC LINVY J0 # (LndNIT)
Q311IWY3d SINIWIYONT 3INTULS 40 # WAWIXVW (LNdNI)
J3111WY¥3d SNOILVLS 40 # WNWIXVW (LNdN1)

QILLIWYId SINIWIUONI 3AVY 40 # WNWIXVW (LNdNI)
03111Wd3d SAILITVAD 40 # WNWIXVW (LNdNI)

0311 1WYId SINIWIYONT dI0 40 # WNAWIXVW (LNdNI)

HOUVIAS 0ALDIYLSIY(NNI=( 1)@ 1DVId (LNdNID)

YAGUO 0ILYOS OL AvVHYV ¥IAINIOd (LINndNID)

av3Y¥ SLIN3IAI 40 # (IndND)

03SS300¥d SLNIAL 40 # (LNdNI)

SIIVSSIK YOUYU3I 40 1ndLiNO JO # LINN TvII0T (1ndNI)
S3LVY HOYW3I QILHOIIM GILVWILSI (LNdNI)

HOY¥VIS 3INI4 ¥04 S33¥930 NI LINIWIUONI 3IAIYLS L7AV3 (LNdNI)
HOYV3S 3NIJ ¥04 S33¥930 NI LNIWIUONI 3FAVY LIAVY (LNdND)
HOYvIS INL1J ¥OJ S3IIYVIC NI INIWIUONI dIQ L7INVY (LNINTD)

et e - e e - e - - - - - W s e W Wt e e W e e -

10L10N

‘ef) lvWdod a1
“LINNI) 3L1¥M
9

NOILVIS A8 SIIINVIIYISICA ALIYVIOd 40 AYVWWNS LNO 3ILT¥M O -

J
10LIN = 101VN
INNTLNOD 9

(2 ‘IMLMLNDIS + 10LA = 10IM
(2 '1)INJS + 10LN = 1OIN
(T “IMINDS + JOLON = JOLGON

101M
Yvis
lvy
101N
J10LAN
101VN
[y

1
¥vis3

(1VLISXW)1VLS
(2'LVLSXW) LMINDS
(2'LV1ISXW)LNIS
(LVISXW)VLSAIY
(2'TVNDXKW) LALNDD
(Z* IVADXW) INJD
1V1iSN
(AYLSXWIONYSN
CAAVUXW ) INUUN
AIUN

41HdN

AWVIN

(2111 4AN
(dIAXW)IONYAN
473aN

AYLSXW

1ViSXHW

IAVYXMW

IVADXW

d1aXW

BER-D
(LVLISXW)IANI
YA3l

dA3l

LINN3
(IVNDXW)3Llva3
41HdQ

dWv1d

EREDT

AVISN ‘I = 1 s 0@

‘g o= 101M
f = 101N
# = LOLON

vy
T»Y3LIVUVHI
vy

¥3IDILNI

. M3IOIUINI

¥393iNI
¥3IDILINI
Y3IDIINI
Z»UILIVUVHI

P»UILIVUVHI
v
LEREFL D]
P4 ¥ILIOVUVHI
R kL]
¥3931NI
¥3A93LINI
Y3IOIUINI
YIDIUNI
Y3IDILNI
Y3IDIUINI
YAVIUINI
¥3A9IUINI
¥3I9IALNI
¥3ADIINI
¥3IDILNI
¥3IDILNIT
¥3IDILNI
¥3IDIUNI
¥3A931IN1
Y3IVILINI
¥3IVILINI
¥IDILINI
¥3IDAUINI
¥3IVAUNI
v3y
vy
Tv3y
vy



69

INNTLNOD
YviS3 ‘3ILvE *(2 ‘'IIANDJO ‘(1 ‘1)iNJO %
= (2 ‘IYLNDD ‘(1 ‘I)LNDJD ‘T - Z/TVNOXW - I (98 ‘LINN3I) 3IL1UM
41 aN3
31 QGN3
essc = YVLSI (270 *39° (JAVA/(ILVE-(1)31vH3))sav) 4l
N3HL (1p8@°9 '39° 3J1vd) 31
(2 "I)LMLNJOD/(1 ‘1)LMLINOD = 31V
3813
‘g o= 3UAVd
N3HL ('8 °D3° (2 ‘I)LMLNDD) 41
(2 "1)INJD + 1OLN = 10IN
(I *IMAINJO + LOLGN = 101QN

« + = YVis3
TVADXW ‘T + Z2/71VNDXW = 1 821 0Q
# = 10LIN
& = LO1QN
(/ *.31lvd YOWY¥3 Q3ILHOI3M T
Iviol SIN3IWIIYOV S3ITONVd3NISIQ vno . %

*/ '.SNOILNTOS LI4 1S38 %
0l 133dS3¥ HLIM VIVG Q3AJId-INIHIOVH 10 AUVHWAS, *‘.8.) LVWYO4
(811 *LINA3) 3L1UM

[ .24 ¢

gl

2

ALITVND ONIQV3Y A8 SITINVIIUISIO ALIY¥VIOD Q3INIId-3INIHOVW 10 AAVHWNS LNO 3LI¥M O

LOIN ‘1OLVYN ‘101GN (@S ‘LINN3) 3IL1AM
LlOLAN -~ 1O0LN = LOLVN
JNNILNOD
(EV ‘X1 ‘#°94 *X6 '(SI °*X@I)E ‘X2 ‘Tl *X2 ‘. ) LVWHO4
YvLS3 ‘3Lvd ‘(2 ‘1)LNJO0 ‘(1 '1)LINDOD %
= (2 ‘T)LNDOD ‘(I ‘I)AINJD ‘T - I (@8 ‘LINN3) 311uM
31 AON3
31 QN3
cwwe = YVLISI (270 *39° (IAVY/(31VH-(1)31VHI))say) 41
N3IHL (1@89°@F '39° 3Jivd) 4l
(2 “I)LMLNDO/(T ‘I)LMINJD = 3LVY
3813
‘e o= 31V
N3HL (@ "D3° (2 ‘I)LMLINDOD) 41
(2 '1)LINJD + LOUN = LOIN
(1 ‘I)LINDJD + LOLON = LOLON

« « = ¥VLSI
2/IVNOXW ‘1 = [ &6 0Q
8 = 10IN
# = 101aGN
(/ *.31vd ¥0¥Y3 QILHOI3M k4
Iviol SLIN3W3IIUOYV S310NVd3¥2S1a wno . %

'/ '.SNOILNTOS LI3 1S538 %
0L 133dS3Y HLIM ViVQ Q3AD1d-ONVH 40 AUVWHWNS. ‘.&.) LVWYO4
(B¢ *LINNI) 311dM

b}

26
28

8L

Je]

ALTIVND ONIQV3IY¥Y A8 SITINVA3YUISIQ ALIYVIOd Q3IND1d-ANVH 30 AUVWWNS LNO 3L1dM D

((SI ‘X@1)E *.IVIOL, ‘&) LVHHOI

LOLN ‘L1OLVYN ‘101GN (85 *LINNI) 3L1UM

INNILNOD
(P°94 *XOI ‘£°94 ‘X6 ‘(81 ‘XOI)E ‘?PVY 1V *. ) 1lVWYO4

L0LM/(T *CHILMLINIS %

‘02 “CLILMLNIS/(T ‘CHLMLNIS ‘(2 ‘CILNIS ‘(1 ‘CILNIS %
= (2 ‘CILNIS (1 ‘CILNIS “(C)ILVLS ‘UVLS (BE ‘LINN3) 3ILIUM
3NNILNOD

vy m AVLS ((AIVLISA3Y 03" (LILVLS) 31

AJUN ‘T = X g2 0a
¢« o+ = YVLS

e}
as

ay
(4]

a8z



70

1 ~-N'I = ¢ 8y 00

3NNILNOD 21
I = (1)X1
z.ﬁu_a~oc

X3 OLINI X3ONI
X3GNI d001
X3aNI d001

LX3N Y3I93UNIT
d3093UNI
43931NI

-
—

G3140S 39 Ol SIN3W3T3 40 YIBWAN (LNdINID
1¥0S 38 OL AVHYV (LNdANI)
Y30UO0 O3140S OL AVYHYV HILNIOJ (LNdLNO}

N ¥3I03UINI
(v2 X2 (= }»¥YILIVYVHI
(w2 X1 ¥3D3UNI

Q3IONVHONN XD SNIAVIT ‘X1 AVHYY NI X3 JO Y3IQHO LYOS ONIANIISVY SIYOLS
2GE°d ‘NDINVONO ? YINSSI3W WOU¥4 INILNOY LY¥OS 1IIYIANI

(N ‘X1 *XJ)1¥0SJ3 3INILNOYENS

(SRS NSNS ooe

an3
N¥N13Y

, +G3SS320¥d . ‘dA3I ‘. ‘aVIY SINIAT . “¥AII (s ‘LINAI) 3ILIYM
« « (u "LINR3) 3LLYM
[ o 3
4T GN3 N
INNILNOD a2
(T)ONYYUN *JdWVI0L(T - 1)LVOTd (@41 *LINAI) 3IL1 UM
dWVIN ‘T = I 822 00
(.o JONVY . ‘XD %
‘7 *.S3IONVY AVY NOILNIOS 40 NOILNBIVULSIA. ‘.@.) LYWYOS ”ne
(812 ‘LINN3) 3L1UM
IONTLNOD 82
(1)ONYSN *JIHdO«(I - I)LVOVd (ZLT ‘LINNI) 3LTHM
41HIN ‘L = | 882 00
(oo IONVH . ‘XTI ®
‘7 *.S3IONVY IAINLS NOILNIOS 40 NOILABIYLSIG. ‘.8.) LVWYHOJ #6l
(861 ‘LINN3) 3LIuM
' 3NNTLINOD a8l
(SI XS ‘1°G4 °*XI ‘., () LVWNOJ Lt
(I)ONYON *347300«(1 - 1)21VOI4 (BL1 ‘LINP3) 3LI1UM
47308 ‘1 = 1 @8 0@
(.o IONVY . ‘XD ¥
*/ *.SIONVY dIG NOILNTOS JO NOILNBIYLSIA., ‘.@8.) LVWYOI 291
(891 ‘LINRI) 3Lldm
N3HL (& "D3° S3yI) d1
3
S3IHOYVIS 03LDIYLSIYNN ¥OJ SIONVY INVY ‘3IAIYLS ‘dI0 40 NOILNBLULSIO 1IN0 3LI¥M D
2
ANNILNOD as1
(ST ‘XE ‘€764 *¢ - « ‘€784 '¢ ) LVWYO4 art
(I)LIJN *SZ@°«(1)L1VOTd *S2@ »(1 - [)1VOTd (@Y1 ‘LINA3I) 3LI¥M
#2 ‘1 = 1 #SI 00
(.0 3Y0IS LIASIW . *XI %
‘7 *.S3¥0JS LIJSIW NOILNIOS 40 NOILNBIYLSIA., °*.@F.) LVWYOI pEL
(BET *LINN3) 3LIuM
J
SYILIWVYVY LI4 40 NOILNBIYLSIO LNO 3LI¥M D
J
LOLN ‘1OL1V¥N ‘10LON (@S *LINN3) 3LI¥M
1OLON - L1OLN = LOLVN



71

(S3IL "3I) NIWLId=413 HLIA SNOILNTOS ¥O4 108 1S3IDUVI

$33¥930 NI 319NV 3AVY LIAVI IVILINI (LOdNID)

HOY¥V3IS 3SY¥V0J ¥04 S33IU030 NI 3IT1INV Ivd L1INVA (INdLNO)

$33¥930 NI 3IT1DNV 3avd LNV (10dLIN0)

SLIHII3M SNOILOW LS¥I4 Q3AYISBO (LNdNI)

SNVIOVY Ol S33¥D30 WOY¥Yd NOISUIANOD (1NdN1)

NOILVIVIIQ=G'~ °*NOISSIUIWOI=G" *SITLIUVIOd NOIIOW LSHI4 QIAYISEO (L1NdN1)
S33¥930 N1 ITONV IATHULS LInVI IVILINID (LNdND)

HOUYV3IS 3SYVOD ¥04 S33¥DI0 NI 3IIINV INTYLS LInVi (1lndino)
S$33Y¥930 NI 3ITONV 3IXNIYLS 110VE (LNdLn0)

NIWLIJ 40 XS NIHLIM 114 ONIAVH SNOILNT0S 40 WIBWAN (L1NdiNn0)
SNOILVLS 40 YIGWAN <= F<YUN *SBONIKOUN=F ‘ 403=1- (LINdNI)
SINIWIYINL 3NIYLS 1INVI 40 YIBWAN (LNdANID)

SLINIWIYONT 3IaVY LINV4 40 UIBWAN (LNdND)

HOWV3IS 3SYVO0D NI SNO1INTOS G009 40 UIBWAN (LndinQ)

SLNIWIH¥ONI d10 170Vv4 40 H3IBWAN (LNdNID)

NOILNTOS 1S38 40 X3IANI 3INIYLS (1ndino)

Q3LLIWY3d SINIWIYINE INTULS 40 # WAWIXVW (LAINI)

Q3L11WY¥3Id SNOILVLS 40 # WAKWIXVW (LNdINID)

Q3LLTWY¥Id SINIWIYONI 3INVY 40 # WAWIXVR (LRJNID)

03L11WY3d SINIWIYONI dI0 40 # WAKWIXVW (LRJNT)

NOILN10S 1S38 40 X3IANI 3INvY (L1ndino)

NOILNI0S 1S38 40 X3IANI dI0 (Lndino)

SYILINVEVY LId LNO LANIYd (LON) OQ=(@)I OVI4d (LNdLiNO)

(3SUV0I) SNOILNIOS QOO0D 40 S3IIJIANI ININIVINOD AVHUV (1NdLINO)
HOYVY3IS 3SUV0D WOY4 SNOILNTOS Q009 40 Sild (Ainding)

ANVI8 ISIMUIHLIO ‘.w. NIHL WITLIA > LI4 J1 (LndLinO)

(TW *IN ‘I0)LE4 OL ONIONOJSIYYOD NOILNTIOS L1S38 40 LIJ (LINdINRO)
S3IL1¥vVI0d 03¥d ‘'S80 NIIMLIB IN3IWIIYIV J0 IUNSVIK QILHODIIA (LNJLNO)
HOUvY3S 3INILNOYEBNS OINI 3WIL 1SYI4=30UL 1IVI4 (LNdNI)

S33U930 NI LN3IWIUINI 3INIYULS LINVI (LAJNE)

S33Y¥930 NI AN3WIUONI IIVE LInVY (LNdNIT)

NOILONNY L14 OL ANIW3IUONE (LNdNI)

S33¥930 NI 379NV dIQ LIAV4 TVILINT (1NdND)

HOYV3IS 3ISUV0D W04 ITONV d10 L1IAVd (1ndino)

S33¥930 N1 3JTONV dIa 1IAvi (LNdLINO)

S33Y930 N1 LIN3IWIUONI d1Q LI0VY (L1NdNID)

NY311Vd NOILVIQVY d 3AID OL Q317dILTINW WL HOIHM A8 SINIIIJI44300 (LNdNID)
S1HOI3IM Q310103Ud ANV Q3AY3ISBO 40 LONQOYUd 40 WAS (LNdLINO)

1140 + L1014 1S39 => ¥WIL3WVYUVd LI4 HLIM SNOILATOS ¥Od4 SUVLS
HLIM AVYYVY D9VI4 NI 1114 NIHL (3STV4 = LSHI4) HOWVAS 3IN14 4l 1S39¥VY HLIA 114 3SOOHD *U1I4 311 40 3ISVI NI

S3OIANI L14 1S38 NYN13Y OGNV ‘NOILNTOS HOVI Y04 ¥3LIWVUVJ LId ILNIWOD *3IVJS WSINVHIIW TvI04 JUILNI 3IHL ¥3IA0 4001

(WYX *OWVIX ‘WYIX
‘YN ‘IHJN ‘WVIN
‘TW ‘10 ‘ANUdI
‘913q

‘WvIQ ‘i1l40

1838 vy

ARV IX Iv3id

(IAVYXKW ) IWVIX v

(IAVEXK IRV IX kL
(LVISXK)SBOIM vy

avy vy

(LVLISXKW)S80d vay

ASIHJ vay

(AYLSXW)IISTHI vy
(NYLSXW)SIHJI vy

YVISN ¥3IDIUNI

L] Y3ID3IUNI

1HdJN LECERU

WY IN LELERY B

9N Y3I0ILINI

130N Y3IDIUNI

IN ¥393UNI

AULS XKW ¥3IDIUNI

1VLISXH ¥393UNI

IAVYUXKH Y3IDIUNI

dIaXK ¥3IDIUNI

W Y3IOIUNI

" Y303UNI

1NYd1 Y3IDIINI

(9 IAVUXWE NULSXWe dIAXK) Q00D LERENU B
(INVUXNeAYLSXWe dIOXW)I 114D vy
(INVUXW HYLSXK d1AXWIOV IS T4¥3LIVUVHI
NIWLIJ vy

(IAVYUXW  NYLSXWN  dIAXKWILL S vy
18414 Ivalv01

1HdQ vy

WVIQ vy

1140 RAER]

#7130 vy

(dI0XW)2130 vy

(dI1aXKW) 730 v

1304 vy

(9°1VLISXK) 4300 Vi

(INVUXW AULSXW' dIAXW) 108 AL kL]

*S80LM ‘QVY °S8B0d ‘@SIHd ‘OSIHd °*SI1HJ ‘UVISN %
‘I3AN TN CNYLSXK ‘LVISXW ‘IAVUXW ‘dIOXW %
‘00091 ‘LI49 *9VvI4 ‘NIWLIA “A14 *1S¥l4 '1HdO %

‘330 *73Q0 ‘4300 ‘10€) HOUVIS INILNOYENS

N3
NuYni3d

3NN14NOD
AX3IN = (1 « 1IXI
ANN11NOD
C(IIXT = (1 ¢ [)X]
PE 0109 (((IIXIIXD *49° (UAXINIXD) 41
- '1 ‘e =1 82 00
(1T + CIXI = LX3N

VLOLOL

VOLVOLO

ay
ac
a2



72

(

IHdN ‘1 = N @8 0@
WYIN ‘1 = W 26 00
T~ = YVISN
g = DN
11340 + NIWLIA = WIOLD4

SIAON WOY4 AVMY SNOILVLIS LSOW HLIM NOILNTIOS ONI4 *SNOILNIOS 31L

(W °*N

(811 °9d °*SAY¥VHILlY

1Sv3 ‘HLNOS ‘dn 3IAILSOd) 1INVE YVIHS 40 NOILVINISIYdIY YOSNIL LNIWOW

3NNTLNOD
ANNTLNOD
INNILNOD

‘CILId = NIWLIS (NIWLI4 17" (W N ‘C)LT4) 4]

(W N

‘011087404 = (W ‘N °‘C)1l4
ANNILNGD

HILM(1)SE0LM + (W N ‘€)1108 = (W ‘N ‘C)108

HLilMe (1)S80LMs (HLd ~

{(1)580d)s8Y + dOL1 = dOL
((QVY¥d)SEVILYDS = HLIM
(QvY¥d ‘S PINDIS = Hid

¥o3 2

[ 4]
s
']

82

o}

T300W SIHLI ¥O4 NOILIONM4 114 3ILVINDIVI 2D

INNILNOD

(X *1)3302«(AIWL + QVYd = QVid

9 ‘'t = % g1 0a
g = Qvid
YN ‘T = 1 82 04
g = (W ‘N ‘01108

po]
LA

#-dor -

po)

R INV ‘16°% N1DI) 130OW ¥OJ4 NYILLVd NOILVIGVY 3ILVINIIVI 2

(WL *dITS

‘410 “INTYLS) LI4YHS 1IVI

AVHs (WIWVIX = dI7S

avis (01130 = did

OVYs (NISIHd = 3INIYLS
(0)730=(C)2730 (1Syl4) 41

7300 » (T - C) + #4730 = (C)730

730N ‘1 = C #E OQ
(N)SIHd=(N)ISIHd (L1Sidld) 4l

IHdG & (T - N) + OASIHd = (N)SIHd

IHdN ‘T = N @y OQ
(WIAVIX=(W)IINVIX (LS¥14) 4]

WVYT0(T - W) + BWVIX = (WIWNVIX

WVIN ‘I = W #S 04
B°2 = NIWLIA

T=> dOL =>@ :S31LIV¥VIOd

SIHOIIM SNOILOW LS¥IJ Q313103ud

'S80 ‘Q310103¥d 40 IINIYIJJIQ GILHOIIAM 40 WNS
JOOW 3IOVHOLS JDIULIWAS YVINONVIUL ¥Y3IddN N1 HOSN3IL LANIWOW

SNYIQvid NI 379NV 31HLS LInvy
SNYIQVY NI 3JIONV dI7S L1310V

S80d ¥04 SV NOILNIANOD 3WVS *ALIUVIOd NOILIOW 1S¥l4 03101034ud

*IHd

(NOISS3IYdWOD )" T1+>AvHd> 1~ (NOILlVLIVIIQ)
NIV ONIONO4SIWA0D 3aNL1TdWVY NOILVIAVY

INIYLS 40 X3AANI 4001
Pivd ¥IA0 X3IANI d0OO1
dIQ ¥3IA0 X3IANI d0O1

HOYVAS NI SNOILNTOS .Q009. NO ANNO8 ¥3ddN

ANILNOY OLNI 3IWIL 1SWI4 ¥O4 1S3L
SNVIQVY NI 3IINV d10 1Invd

‘# = 1534
i HLLA vy
i doi Ivay
i (9)HL AL EL ]
i INTULS A kL]
i dIs VY
| Hid vy
|
i avid vy
i N YIDIINI
| L] LEREFLB
i ¢ Y3ADILNI
i WITLLd vy
i Tisyld V21901
] dI0 VY

2

2

3LVINIIVY D

2



73

NVIINE 32nd8 A8 NILLIUM

‘811 39vd ‘[°67 NOILVNO3I ‘@861 °‘OISIINVYY NVS ‘NVWIIY4
*AS0TOWSTIS 3AILVIIINVNO °‘SQUVHILY 9D INVd QNV ‘TLI13X ‘1Y
+IINIYIITY

(*ANIOd NOILVAY¥ISEO0 3HL OL
JONVLSIC 3HL 01 TvnO3 SI SIHL ‘WNIGIW SNO3INIDOWOH ¥V ¥04)
YOLIVI ONIGVIYdS JIYL3IWOID 3HL SI ¥
ANV ‘NOI93¥ 32¥N0S 3IHL NI 033dS 3IAVA-d 3HL ST A
‘NOID3Y 3IJUNOS 3IHL NI ALISNIG 3FHL SI OHY
$ IUIHM

‘(Uu(EunA)sOHYUSIda@ ?) /0" 1
A8 ATAILINW

*SI0NLITdNY I TI1LUVd NIVLIBO OL *03ZITVWYON SI NU3ILLVd NOILVIOGVY IHL “WNIG3W D11SVI3 ‘SNO3INIDOWOH ‘3ILEINTINI NV NI 3I2¥NOS LNIOd
VvV 40 SLN3NOdWOD YOSN3IL 3LAVU-LNIWOW 3IHL WOUJ SIAVM d 40 NY3LIVd NOILVIOVY GT1314-uvd IHL ONINIWYILIA ¥O4 SINIIJIA430D0 SILVINIIVI

VLLLLLLLLLLLLLLLLLOLYL

(N *LVLISXW 1 °J4303) 43X3d 3INILNOYENS

LOLVLY

QN3
N¥N1L3Y

Vo = (IW ‘IN *1C)DVIS (LSUId “LON°) 41
INNILINOD 26

IANIINOGD 1]
3NNILINOD 23
i1 an3
41 an3
« o= (W N ‘C)OVIS
3s73

I + YVISN = YVISN
iwe ® (W N ‘£IIVIS
NIHL (WITLId *371° (W ‘N ‘C)L1d) 41
3s73
]
HOY¥V3IS 3NIJ NO NIWLIJ J0 L1140 NIHLIM LIJ ONIAVH SNOILNTOS ¥VIS I
]
41 aGN3
. (W °N ‘CILId = (ON)LT49
= (7 ‘9N)10009I
= (€ ‘9N)COODI]
= (2 °‘9N)G0091
= (1 ‘9N)IGO03!
1 « ON = ON
NIHL (WITLIS °37° (W N ‘£)L13) dI
N3IHL (1Syld) 41

nZTEW

el
SNCILNTOS .0009. SV WITLIJ "37° LId4 HLIM HOUVIS 3SUVOD NI SNOILNTOS 3AVS 2
o]
41 GN3
W= KW
N = IN
c =10
(W 'N ‘r)l08 = 1S38
N3IHL %
(1S38 "19° (W ‘N ‘C)108 "GNV' NIWLIZ "D3° (W ‘N °‘C)L14) 41
J308 ‘'t = ¢ B¢ 00



XTYLVA
X1YdLVH
X1U1VH
XIdLVH
X1YLVH

(1Sv3 ‘isv3y) °3
(1Sv3 ‘Hinos) *3°
(1Sv3 *dny °3
(HLNOS ‘HinOS) °3
(HLNOS ‘dn) "3°
(df *dn) *3°

NOIJVHY¥OISNVYL
NOI LVHYO 4SNVYL
NOILVAY¥O0ISNVYL
NOILVHYO4SNVYL
NOILVWY¥O0ISNVYL

(IHd ‘IHd)
(IHd *V13HL}
(IHd ‘W)
(V13HL ‘Vvi3H1)
1 (VL3HL *W)
] (¥ %)

tY30U0 ONIMOTI04 3HL NI QIONVHYY YOSNIL LNIWOW JINWSIIS (1ndinQ}

SNVIAVY NI 3JTONV 31 Y
SNVIAGVY NI 319NV dI
SNYIOVY NI 379NV d

1¥0LIVA 3HL A8 Q3ITdILTINW 38 LSAW SININODWOD YOSN3L LN3IWOW QILVINIIVI 3HL
SI 374003-318N00 3IHL 40 HIONIULS FHL °(LSVI ‘HLNOS *dN)} Y3GYO 3HL OL SIHL SLY3IANGD NIHL NOLLVLINWYId V
(Z *A *X) 3HL 40 NOILVINIINO (dA ‘1Sv3

‘Id - INIULS = ISd ONV ‘di0- = ViI3IHL ‘dI1S-

1S 170vd (1NdNI)
1S 13nvd (LNdNT)
10 17avd (1ndNI)

*HLNOS) V NI SLINS3¥ HOIHM (¥-¥ 23S *SIINVHIAW 1IVIISSVID

Nl SIXV X 3HL ONV 3NV1d L10V3 IHL OL TVWUON SIXV Z 3IHL HLIM W3LSAS 3ILVNIGYOO0D V NI 03ISSIUdXI 1S¥IJ SI YOSNIL LINIWOW 3HL

*S3ITONV dI1S OGNV “dla

‘3NIULS SLI NIAID ‘LINVY UVIHS V JO NOILVINISI¥4IY¥ YOSNIL-INIWOW IHL SILVINDIIVI 3ANILNOUANS SIHL

NOILJO3UIQ AVY¥ NI ¥OL
03111IWd3d SNOILVLIS 40 &
NOILlVLS

23A LINN (1NdNI)
HNWIXVH (1NdNI}
30 X3ANI (LNdNI})

i gev v3iy
i ey BV EY ]
i 1ev R EY
i 12v w3y
| 11V vy
o]
i
i
i
i
i
i
i (9)NWL vy
i INIYLS Tvay
i d11s vy
i 410 vy
o}
“LL61 *TIUAV £ NO NVIINC ¥ 30N¥8 A8 NILLIUM o
o}
("HOSNIL 3LVH-INIWOW IHL 38 TTIM 1InS3¥ 3IHL 2
‘QV3LSNI @3Sn SI ALIJ073A NOILVIOTISIQ NVIW 3HL 41  t3LON) b}
17Inv4 IHL SSOYIV NOILIWIOTISIA NVIW 3HL SIS J
aNV ‘v3I¥v L1I0nV4 3HL ST ¥ J
WNIQ3W 3IHL 40 SNINAOW ALIQIDIY 3IHL SI NKW J
tIYIHM b}
J
SxVaH J
-~ [ W
SALINA SY NDIVL 2
“AT3IAILI3dSIY ‘SIAXY o}
“N131S0109 40 SNOILN3IANOD) J
= [Hd S3ITONV H3ITIN3I 3IHL HONOUHL QILVLIOYW NIHL SI WILSAS ILVNIQGY0OD SIHL o]
J
('8 98 ‘1) o}
(‘8 ‘98 '@/ o
(‘1 ‘& °@) o}
o}
INQILDIVIQ dITS 3IHL o}
o}
tQOHL3W 2
J
J
3
(WL *d11S ‘d1Q *AIULSILTIYHS IANILNOYENS
o}
J
J
J
o}
aN3
N¥Ni3Y
o
(EXNW(EIN = (9 ‘112430
(EXN(ZINe"2 = (S ‘114300
(1)INs(EIN="2 = (¥ ‘114307
(Z)1Ns(210 = (E ‘114300
(2)Ne(1INs"2 = (2 ‘114302
(I}Ne(T120 = (T ‘114300
J
i (1N Ivad
i LVLISXH ¥Y3ID3INI
i I P EREFLD
i (9 '1VISXW)4302 v3y

SINIIJ1344300 NOLILVLIIIXI (LNdiNO)



75

dI1si- = d17S1

B8l + MYLSI = XULSI

dIQI - @81 = dIQI
N3HL (g6 "19° dIdal) 41
(WVIX)IXT AL = dI1SI
(SIHd}XTJ[ = N¥LS]
(730)X141 = dIQl

114 1S38 40 3XNIYLS 1 AYLS1 Y3IDIUNI

S33¥930 NI 379NV 3Avy LiAvd (LAJNI) | WVIX vy
S33¥930 NI 3ITONV IATYLS LIAVI (LNANI) i SIHd vy
$33¥930 NI vy (Lndlno) i d11sI YI9IAUNI

$334¥930 NI NOI1D23¥1Q dIQ (LndlnO) i ¥adiair ¥3IVIUNI
$33¥930 NI 379NV dI0 L7nVd4 (LALLAO) 1 diat Y3I9IINI
$33¥930 NI 379NV d1a L7Av3 (LNdNI) 1} 130 Tvad

NOILO3INUIQ dIQ-NMOQ OL INIYULS LYUIANOD ANV SINTVA UIDILNI OL SITONV 3XVY ANV *INIULS ‘dIQ LVWYOIY

(WYX ‘SIHd ‘dI7S1 ‘¥AQdIQI ‘414l *730) LW¥33d 3INILNOYENS

aN3

NYNL3Y

E2VslcVel = (9)KWL

EIVei2V + E2VallV = (S)WL
E2VeIEVY + EEVeIZV = (V)WL
EIVellVeZ = (EINWL

EIVeIEY + EEVelIV = (2)NWL

EEVsIEVe2 (1)KL

¥3QU0 (LSv3 ‘HLNOS ‘dN) 0L S3XV 3ILNWY3Id ANV
(¥4 ‘9 ‘1

‘8 ‘g ‘Y
‘1 ‘g ‘@) YOSN3IL LNIWOW WYO4SNVYL

gl = £EV

0SsS2 = E2V

0SsSS = EIV

TS=0S = [EV

SJ+7Ss00 - TJsSS = 2V
SSs7Ss0) - TIxSI2- = 11V
(dI1S)S0D = 1)
(dITS)NIS = IS

(d10)S02 = @2

(dIQINIS = @S
(3AIYLS)ISO0D = SO
(IATYLSINIS = SS

W3LSAS 3ILVNIQY00D (dn ‘LSvI *HINOS) 0L Q3ANITYO-1TAVI WOUJ
XIYLVW NOILVWYOASNVYL TVNOIOHLYO 40 SININOAWOI 3iVINITVI

(3IXIYLSINIS SS vy
(dITSINIS | 1s Tvad
(dIQINIS 1} as vy
(3N1Y¥LS)S0) | S)? vy
(d17S1)S02 | Rk vy
(d101s0d i ad vy

i

XIYLVN NOILVWYOISNVYL EEV Tvay

[SHSRS]

DOLLOO

LOLLLOLO

[SRSHSNE]



76

N3HL (d¥3IV *17° ((EFIXAV ‘(E ‘CISNIOSIIIIQY?
ARV WY3IV CLTT ((2HIXNY - (2 ‘C)ISNTIOSISEVY

TGNV ¥E3AV LT (CDNEXAY - (T ‘CISNTOS)ISEVY) 41
LST7 RO NOILNIOS HOVI HLIM .NOILINTOS M3N. 40 LNIWITNdWOD 3I¥VIWOI

41 GN3
L IFER]
"3INYUL’ = 1dWOD
N3IHL  (dY¥3V “LT" ((€ ‘CISNTOS ‘vwS)44IQ¥
“ONV® ¥¥3V L1 ((Z 'CISNTOS - va)ISav
“GNV" ¥¥3V 17 {((1 ‘CISNIOS - @0)sav) il

1SI7 NO NOILNIOS HIVI HLIIM NOLLNTOS MIN 3YVIWOD

T0SN ‘1 = ¢ 2y OC
(CEYIXNY *(2)IXNV *(F)IXNV ‘VS °‘va ‘0a0) N1dXnv 11vd

*3SIV4° = 1dWOD

S3INV1d SNOIAINYd 40 INVId AUVITIIIXAY 40 VY ONV ‘3IONV *NOILIINWIG d10 | (E1ZXNV R kL
INVId MA3IN 4O 3NV1d AUVITTIXAV 40 3AVY QNV *3IOINV ‘NOILD3IWIQ dIQ | (EXIXNV v

X3aN1 d001 1 [y Y393LNI

LSNIVOV 3INV1d M3N LS3L OL (VS 'V0 ‘0G0) S3INVId JO AVHYVY | (E*SNISXW)ISNIOS V3

INVId M3IN JO 3TIONV dITS 1 vs RAER

SNI0S Avddv N1 Q3¥01S S3INVI4 40 Y3IGWNAN o JOSN R EREFUD

T " QILLTWYEId SNOILNTOS ITITITNWN 30 # WAWIXVW | SNISXHW Y3I93ILINI

3NV1d AIN 30 3TONV NOILD3IY¥IA dIC 1 aa vy

3INVId M3IN 40 379NV dId 1 va V3

SINVId AYVLINIWITdWOD JO SITONV ONIONOJISIHY0ID NIIML3IE 3IDNIYIIAIQ ITI8VAOITV | yyv Iv3Y

“YYIV NVHL SS3IT A8 YI4410 SITIONV ONIGNOJISIUY0D 4O SUIVd 3IIYHL TIV 41 YVIIWIS 3IH¥Y SNOILN

*38TIV4" 3NIVA 3HL HIIM SNiN13Y IdWOD NOILINNJ *3ISIMY
*3NYLT 3NTVA V HLIA SNUNL3IY TdWOD NOILIONNG ‘3NYL SI1 SNOILIGNOD 3A08V 3IHL 30 3NO AN

. SN70S NI SNOILNTOS 3HL 340 3NO 40 IN3IWITdWOD 3HL 0L YVTIWIS SI1 NOILNIOS «A3N. 3HL
SNT0S NI SNOILINT0S 3HLI 30 3INO 01 HYVIIWIS SI NOILNTOS .M3N. 3HLI 40 LIN3WITAWOD 3HL
SNT0S NI SNOIINTOS 3HL JO 3INO 0L YVIIWIS SI1 NOILINTOS «MIN. 3HL

SNOILIGNGD 9NIAOTII04 3HL 30 ANV d¥0J SHI3IHD
SNOILN10S 3NVId 1INV YIHLO 40 ISIT V HLIA (VS ‘v3 *Q0) NOIIN1IOS 3NVId 1LINVI .M3IN. V SIUYVIWOI NOI1DINNA

(SNISXW ‘U¥3V 'VS ‘VQ ‘00 *10SN ‘SN10S) TdWOD NOILONNG 1vII901

GN3
NyN13Y

PIE + dI1SI = dI1IS1 (@81~ °"17° dI1ISI) 4l
#9E -~ dITSI = dIISI (@81 °L19° dIISI) 4l
(#9€ *d1ISIIQOWC = dI1SI
B9E « YAJIATI = WYAJIAL (& °“17° HA4IGI) 41
(F9€ ‘B6 + XNYLSI)IQGOWL = uAdICI
41 GN3

#81 + dITSI = dI17SI

#8171 + NYLSI = AYlSl

d1gI- = dI01
NIHL (& °*17°' digl) 41 3813

%
g

r

108

3Hl10
v il

aNV
SIHL

Lo

[SRENS)

CLULOLLLLLLLLLWO

[SESRENE RS



77

ANVId AUVINTIXAVY 40 FT1ONV dIS

SNVIAVY NI 3INVId TVdIONI¥d 40 379NV dITS

3T18VIYVA HOLVHIS

AYVITIIXNY OL NOIS ¥3Id0Ud ONINDISSV UO4 3ITONV dITS 3INVId TVAIINIYd S3IAVS
NVIOGVY Ol S33uD30 WOU4 UOLIVI NOISHIANQD

SNVIAVY NI 3INVId A¥VITTIIXNV 40 IXNIULS

INVId TVvdIINIYd 40 INLYLS INVID LINvd

ANILNOY OLNI 3IWIL LSYWIJ 41 3INUL 11S3L

SNVIOGVY NI 3INVId TVAIINIY¥d 40 3TONV dId

I78VIYVA HILVHIS

INVId AUVITIXNVY 40 S33¥93d NI IISNV 4I5S (1ndino)
INVId AUVITTIXAY 40 S33IYWD3Q NI SNOILIINUIA dId (1NdLINO)
INVId AYVINTIXAY 40 S3IFUDIC NI 3TONV dIQ  (1ndino)
ANVId 31dIJ1¥d 40 S33¥93a NI 3TONV dITS  (LNdND)

INVId 37dID21dd 4O S3IAYD3A NI SNOILIIYIQ dIG (LNdNI)
INVId 31dI214d 40 SIIYDIG NI ITONVY dIA  (LOdNI)

— - -t

‘P11°d ‘(@B61) ‘SOUVHIIY OGNV INV
(*XYVd OIN3W ‘°S°9°S°N 3HL 1V HL08) *3I¥008 3AVA A8 S3LON

P0P°P9E + 1IHd = IIHd (908°8 "17°

VU IVS = TWVYIX

IvS = NOS
avi¥s1va = 1130
VY I THd = TIHd

TIHd) 41

208°9#6 -~ 140 = 11IHd

31 ON3

8Q2°Sv/(20Q° 1)NViVA = aVY
“3ASTv4® = L1SHI4
NIHL (1SuI1d) 41

ZRVYIX
THVYIX
dol
NOS
avy
ZIHd
TIHd
1sutid
1134
108

T T Zvs
2aa
2va
1vs
1aa
lva

ovy ‘LS¥Id4 3AVS
/°3NYL°/ LSYUIJ vivd

NOISIDO3ud
NOISID3ud
NOISIJ3Yd
NOISIJ3Yd
NOISIJ3ud
NOISID3ud
NOISIJ3Yd

NOISIO3ud
NOISIJ3dud

3r8n0q
378n00
318n0a
379n00
318n0a
3719000
378000

1v31907

378n00
3179004

NI 03N1430 Sv 34V WVl ONV 130 ‘IHd S318VI¥VA 319NV
SSV1J WO¥4 ‘v861 'INNC *SYIBNISVIY TNVd A8 NILLIWA

*3INVId 3TdIONI¥d 3HL N3AIS *NOILNIOS 3INVId LINV3 374N00D 378A0G V 40 3NVId AUVITIIXAV 3IHL 3LVINITVO

(2vS ‘2Zvd ‘zaa ‘1lvs ‘Iva ‘'10Q) N1dXnv INILNOYENS

N3HL (dd3v “17°
“ONV*® ¥¥av LT

ONV® ¥Y3V LT ((1)2XnV -

LT
((EIZXNV

aN3
N3ni3Y

INNILNOD
41 GN3
NunL3yY

((2rexnv -

1SI7 NO NOILNTOS HIV3 40 LNIWITIWOD HLIM .NOILNTOS MIN.

terizxny ‘(g

(Lerexny

= 1dW0J
‘vS)dilaun
va)save
aarsav) il

JYVAHWOI

t(zizxnv ®

‘CISNIOS ‘(2 ‘CISNIOS ‘(T *CISNTOS) NIdXNV 11v)

*3InuL”

31 GN3
LEGRED.]

= 1dW0D

-0 vLLLLY LLoLbLoLE

[SESNS]



78

INIOd¥3LINID OL NOLLNT0S AGYVIN 40 XIAONI dIQ i Xee ¥39DILNI

ANTIOdY¥3ILIN3ID OL NOILINT0S ABY¥VIN 40 XIAONI dIQ i ce ¥3IVIUNIT

NOISNVdX3 ¥04 LNIOd ¥3IUIN3D 40 X3ANI d1Q i ac ¥3IDIUINI

HOVII d3A0 X3ANL dOO1 | Al Y3IDIUINI

Q0091 YIA0 X3IANI i 91 ¥3IDIUNI

O0H3903H Vv NI SNOILNT0S 40 ¥IGWNAN TWVLOL i 131 ¥3ID3UNI

Q0091 40 S3IDIANI AVHYV ¥ILINIOD i (O0HXW)IHIVII Y3IADIUNI

NOISNVdAX3 ¥04 LINIOd ¥3IIN3D SV G3sn SNOILNTIOS 40 UYIGWAN i a1 YIVIUINI

VWINIW Q3ZITVI0T V ONISIY¥IWOI SNOILNTIOS 40 13S NIHLIM 3INTIVA LI4 LSITVIVKRS i NIWJ vay
HJO¥VIS 3ISYVOD WOYJ NOILNTOS 1S3 40 XIANI INIYLS (LNdNI) i 1¥LSN ¥3IDIUINI

HO¥V3IS 3SUVOD NI 3INIULS 40 SININIYINI JO YIGWNN (LNANI) JlHdAN ¥3ID3IUINI

HOYV3IS 3ISUVOD NI 3IAVY 4O SINIWIUYINI JO YIGWAN (LNINI) i IWVIN Y3ID3ILINI

Q0091 NI SNOILNT0S 40 YIGWNAN (LNdINT) i 9N Y3IDIUNI

1SAI NI SNOILNT0S 40 Y3IGWNAN LNdLNO) i 1SAN ¥3IDILNI

HOYV3S 3S¥V0D NI dId JO SINIWIYINI 40 YIBWAN (LNdINI) i J130N ¥3I9IUNI

HOYVYIAS NI S3INTVA INIYLS YO YIGWNN WNAWIXVW (LNANI) i AYLSXH ¥3IDILNI

0311IWY3d SNOLLINT0S 3VdILTINK YO YIAWNAN WAWIXVW (LNdNI) i SNISXKW ¥3IODIUNI

HOYV3IS NI S3INIVA 3AVY JO YIAWNN WNWIXVA (LNdNI) | IAVUXNW ¥IVIUINI

HOYV3IS NI S3INIVA dIG 40 UIDGWNAN WNWIXVH (LNANI) |} dIAXW LEBEFU

HOYV3IS 3ISAUVOD WOY¥J NOILNIOS 1S38 JO X3IANID 3IAVY (LNdNI) | LULSKW ¥IDIUNI

HOYVY3IS 3SUVOD WOU4 NOILNTOS 1S38 40 X3ANI dId (LndNT) i 1itse ¥IDILINI

“HO¥V3S 3SAUVOD A8 A3NIWYILIA SI1J .0009. HLIM SNOILNIOS 40 SIJIANI (LNdNI) i (7  IAVAXNeNYLSXWad 1AXW)Q00DT ¥IDILNI
VWINIW G3ZITV¥2071 HIV3 NI SNOILNT0S ONILLIJ 1S38 340 SIDIANI 1ndino) 1§ (E'SNISXW) LSl ¥IOIUNI
QO09I* NI SNOILNTO0S 40 SLIJ SNIVLINOD (INdNI) i CIAVUXNS A ULS XN dIAXW)I LT 4D vay

S3IOVSS3IW dOUH¥I JO LNdINO 40 # LINN TVIIDOT (LNJNIY | LINN3 ¥3%3UNI

(PBZ = DO0HXW) UILIWVYVI
VHWINIW G3Z11vJ001 ¥3d SNOILNTIOS 30 UIGWNAN HWAWIXVH | DOH XKW ¥393UNI

WWINIW HOV3 NIHLIM 114 1S39 HLIA NOILN10S 40 SIDIANI 3INVY GNV *dIQ *3INIYLS SNAUNL3IY OGNV ‘VWINIW G3Z11vD0T 313¥0SIQ
Ol 9NIONO138 SNOILNI0S S3ITJIUINIAI “WINLIJ NVHL SS37 SLIJ HLIAM SNOILNIOS 3SUVOD HONOUHL HOUVIS .D0H3INA3IH. V¥V SWHOIU3Id

(OWVIN *OJIHdN *3730N ‘3INVUXW ‘MULSXW °*SNISXW ‘dIGXW °‘LSON ‘iSal %
‘ON ‘1149 ‘00091 ‘LYLSW *LYLSN *LULSC ‘LINNI) SOHH 3INILAOAGNS

aN3
Nini3Y

AVY/ZHYIX = 2VS
(NS ‘(ZWVYIX)SOIVAINDISA = ZWVIX
41 ON3

(ZWVYIX ‘@0 TINDISA = ZWVIX
N3HL (20a@°1 °19° (ZWVIX)Sav) Il

W3780dd ADVUNIIV 3INIHOVKW

(TTHd)SOJQ»(T130Q)NISA«(2ZIHJINISO %
+ (TIHdINISAs(1713Q)INISA=(ZIHd)S0I0- = ZWVIX
avy/( (1130)NISAs (( TWVIX)SEBVAINISA)SOIVA = 2Vd

£02°@29€ - 200 = 20aQ (@QP'QA9E 1D °2Q0) 4l

208°A%E + 20Q = 200 (@Q2°A °17° 2Q0) 41

2Q8°PgB1 - 200 = 200 (@082 ‘11" 1VvS) A4l

avi« (402 @86 - 20Q) = Z2IHd

Qvy/ (109 ‘dOL)IZNVLIVA = 200

(TIHdINISOQu (THYIXINISA(1730)S000 + (T11HA)SOJD0(TWVYIX)S0JQ = 108
(1IHd)}SOO0( TWVIXINISAs(1730)S020 - (TIHdINISQs(IWVIX)S02Q = dO1L

(S

(SRS RERE]

(SESRSRENS]

oo



79

NOILNT0S 30 ¥ITWNN

N3IHL (& "03°
(2

XNN °03°

HHN 40 3NnTvA LNIVUND FHL HLIA LI 3LVIONNV °*ONNO4 41 *Q00II NI NOILNIOS HIVI dn X001

INIOdY3ILN3D OL NOILNIOS ABYWVIN 30 X3IANI 3IAXIYLS
INIOdY3LINID OL NOILNTIOS ABYVIN 30 X3IANI 3INIYLS
X3ANI 9D0H3903H

NOISNVdX3 ¥04 LNIOd U3AN3D 40 XIANI IAIYLS
INIOdY3ILNID OL NOILRNTIOS ABUVIN 40 X3ONE 3IxAvY
ANIOdY3ILNID 0L NOILNTOS ABYVIN 30 XIANT 3IAVY
NOISNVdX3 404 LNIOd ¥3ILN3ID 40 X3IANI VY

XX T X BN

B4 0109 (91

dolS

‘O0HXW ‘¢ SQ33IX3 HOHIDAIH NIHLIM S%®
SHOUYD TOHH wwswss (v ‘LINMIY 3LINA

N3HL (90HXW *L9° 131) 31
1 + 131 = 101

2

JHIVYI NI NOILNT0S SIHL 3¥0LS D

41 ON3
INNILNOD

*03° (ATIHIVII) 41

121 ‘1 = )1 #S oa
N3IHL (& °19° 1211} JI

3HOVD Vv NI AQv3dilv SI NOILNTOS SIHL 41 335 Ol XJ33IHD

HHN = (v *D1)00051

*91)Q0091 *GNV' XWW ‘D3° (€ ‘'51)00091
*91)Q0091 "QNV" XCr£ ‘D3° (1 ‘911Q0091) 41

ON ‘1 = 91 29 OaQ

T WW = XWW

41 GN3

3s3

OWVIN - HWH = XHW
NIHL (JDWVIN °19° WW) 41 3573
WW = JWVYIN = XWW

N3IHL (8 37

.

WW) 31

1 + BW ‘1 - BW = WW 8¢ OC

JIHdN -

31 ON3

N = XNN
3873

N = XNN

N3IHL (JIHdN 19" NN) 41 3813
NN - JIHdN = XNN
N3HL (& *37° NN) d1
1T « BN ‘1 - BN = NN £8 Oa

J7130N

41 dN3

re = Xee
3813

ce = Xee

N3HL (2134N °19° fr) 41 3813
cCc - J2730N = Xer
N3HL (& *37° o) dI

1T+ 80 ‘1 -

SYOEHIIIN LSIUVIN Y04 (BW ‘BN

XNN

HHN
N
XWHW
WKW
'L

#c = CC 26 0Q

*GNVY* %

]

as

[SES RS

o]

9
o]

Be
o]

‘8C) LN0AV ONVdAX3 D

LYLSH = BHW
LYLSN = BN
Ldise = e
8 = 101

g = DI

I = HHN

¥IDIUINI
Y3IDIUINI
¥3IDILNI
- EREFLY
L EBEVL R
Y3IDIALNI
Y3IVILNI

2



80

(Z3AVY “IDIVY) 4410Y% NOILONNS

[SESRENSNS)

an3
Nunl13y

1 = HHN = LSON
3NNILNOD gel
3NANTLNOD gzl
41 ON3
(91)114D = NIW4
(E *DI1)A00DI = (£ ‘L1SAN)LSQI
(2 *91)00091 = (2 ‘'1SGN)L1Sd]
{1 *91100091 = (1 *L1SAN)L1SAI]
N3HL (NIW4d 37" (DI)LI49 *ANV® LSON “03° (v *D1)a0091) 4l
ON ‘1l = D1 821 OQ
‘T = NIWd
T - HHN ‘I = 1SON @EIl oa
3
DOH3IDAIH HOVI NIHLIMA WNAWINIW LI4 01 ONIGNOJS3YUOI NOILNTOS A4ILIN3ALl O
3
41 ON3
INNILINOD a1
41 GN3
82 0109
(E ‘91100091 = BW
(2 '91)00091 = AN
(1 *91)00091 = &(
N3HL (@ 03" (r *'D1)0009]) 41
ON ‘1 = 91 821 00
e
VWINIW V OL 9NOT38 AQV3YTV LON S300 LVHI Q00DI WOU4 NOILNTOS LX3AN 43D O
2
41 aN3
d0l1S
cwwuwn o “SNISXW ', SO%
339X3 SNOILINTOS ATHILINK 40 YIAUWAN 3 UHOUUI DOHH wwwww: ‘» LNIUd
N3IHL (SNISXW °L1D° HHN) 4dI
I + HHN = HHN
8 = 21
g = 12}
o]
O0HIDA3IH LINIUUND ¥O4 IHOVI ONISS3IOOUd A3HSINIL D
o]
3813
82 0109
(E *(J31)IHOVII Q009! = PKW
(2 *(J1)HOVII)A009I = @N
(1 *(J1)MHIVII)0009! = @g¢
N3HL (131 3% 21 4l
1 + 31 = 21
e

NOISNVdX3 Y04 LNIOd ONI1LUVLS SV DOHIDA3IH LNIUYND NIHLIM NOILNTOS LX3N 1237138 D

2
INNILNOD 13
INNILNOD a8
IANTLINOD aL
INNILNOD f9
41 ON3
91 = (1J1)HIVII
41 aN3




81

GN3

NYnL3Y

3 = J41Q¥

3 - *g9€ = J (*@A81 °19° 2) 41

(8 - VIS8V = 3

ZAVY + "A9E = @ (‘@ LT Z3AvH) 4]

2VY = 8

TAVY + *Q9E = V (@ °L17° 1vH) 41

TDIVY = ¥

‘666 = J3I0N

FON3UIS41Q VY SIHQLS | bed vy
3AVY GNODJ3S S3IHOLS | 8 vy
IIVY 1S¥14 sIWous | v A EL

3AVY GNODJIS (LNdNT) VY v3y
AAVA LSNTS (LNANT) ) TV vy

YIl °d ‘A9S0TO0WST3S JAILVLIILNVAO ‘@861 ‘SQUVHIIY B IAV SMOTI04 NOILNIANOD NV

*Z23)VY ONV T3XVY N3IML3IE 3TONV 417S NI 3FON3Y3I4410 ILNTO0SEV LSIVTVWNS 3IHL HLIM SNUNL3Y

[SESNS NSNS



&2

140d3d AINVJ3IHISIO 40 4Ol 40 NOILISOd 1017d A
GN3937 108WAS 40 NOILISOd 101d A

37111 40 NOILlISOd 1017d A

NO111SOd 101d A

1340d3d ADNVd3H¥ISIG 40 NOILISOd X LSOWI1i437

GN3IDIT T10EWAS ‘GEVD AYVWWNS ‘31411 40 NOILISOd X LSOWL431
114d4 WYH¥90Ud NI ALITVNO XNJ1d OL Q3INODISSY IHDI3N
¥OL1ld1¥IS30 13S viva

NOI123410 NOILOW LS¥ld

SNOILNT10S ASHVAIN 40 VY

ERL 2]

3710413 T1IVWS 40 Snlavd

370dIJ 353V 40 Sniavy

#81/1d

(ANdl °93) NOILJIWIS3IA NOJLIOW LS¥IJ

1d

NOILNTOS 1S39 40 XSG NIHLIM L1134 HLiIA SNOILNTOS 30 YIGWNN
dINS 0L SNOILNTOS 40 HIBWNN

AN]T ¥3d SNOILINIOS AGUVIN JO HIGWNN

SNO1ANT10S AGYVIN JO S3INIT 1O UIAWNN

YIGWNAN IN3A3

SNOILANT0S AGYVIN 340 ¥IGWNN ¥IA0 X3IANI 4001

IWVN NOILVILS INVYN

i €S0dA
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
iNdiNO 107d ¥O4 319VIYVA HOLVHIS 1| NI
i
i
i
i
i
i
1
i
i
L}
i
i
i
i
i
i
i
i
i
i
i
i

2S0dA
1SOdA
SOdA
2S0dX
1S0dX%
1M
37111
HAS
(IT)INVYS
vs
ZXVW Y
IXVWY
avy
XWd
1d
YVISN
dIJSN
av3IiN
INIIN
A3N

N

¥OLdIY¥IS3I0 SNLIVLIS O/1 SOl

J1LI4 NI JINVIE 1SUId 40 NOILISOd HILDVHVHI XQNI

SNOILNTO0S AGUVIN 40 S3NIT JO HYITWNN YIAO XIANI d0O1
—GNI9FT-NOTLOW 1S¥I 4 GUVI_AYVIWWAS G3AN3LXI *3ILEL 40 LHDI3H
1¥dd AINdN¥ISA ‘310UII 11VWS NI TOSWAS 1'd 40 LHOI3H
310410 3DV NI 109WAS 1'd 40 LHOI3H

NOI {OW L1SHI3 LNVJ3IYISIA ONIL107d OL HOI¥d 3IN¥L 1DVIS
viv0 4O 3WVN 3714

QYVI ANVWWNS [LOdAH

JONVISIO TVHIN3DILI

NO1iN10S HLIM LNVdIUISIA NOILOW ASHIJ NIHL .ea. d1 1OVIS
SNOILNTOS ABYVIN 40 NOJLJ3WIO0 dI0

NO11D23¥10 dId

SNOI1N10S AGY¥VIN 30 3ITONV dId

319NV dId

¥ILNIID 3ITJUID 1TIVWS 40 NOILISOd A

¥3ILNID FTIUID 3IDUvT 40 NOILISQd A

¥ILNID F10¥IID 1IVWS 40 NOILISOd X

¥ILNID 3T0UID 3IDUVT 40 NOILISOd X

HiNWIZV AVYd

SNOILOW 1S¥13 OL AIN3DV(COV SIWVN NOILVIS 107d (LON) OOG=(N)A 1IVI4
JONIAIINT 40 3IT1ONY AVY

WYN1I4
AN3A3
iSl1a
asla
(11)INGO
aa
(1T)INVO
va

ZAD

TAD

(23]

1X2

nZVv
SNV

NIV

*NIZTY a3d3 ANV ‘NVIINC 30nd8 ‘dHVY NHOC A8 N3LLIY¥M 3000 WO¥4 031d40AY 3U3IA
SINILNOY 3IHL 40 INOS “XUVd OTINIWN NI “S'9°S°N ‘YIWIIHNIJIMO AIAVA ANV DUIANISVIY NVd

ATINO AINdiNO JIHJVYUD

(AVI3Q 3INILNOYEANS) L HITIHSSAS. *WIMOHISSSAS. ‘*.WILNIGSSAS. SINILNOY WILSAS XVA OL S11VD °¥#

»w343¥X. NOTLONNJ NI-L1IN8 LSI71 AINIWNDUVY °E
SNOILVHVII3Q 3T78VIHVA ONIAOTIOL (i) NUVW NOILVWYIOX3 NV HLIM 03OViI¥d SINIWWOD d30Q03AW3I "2

AN3IWILVLS NIJO LATNOOVIU. QUOMAIN 1

Tv3n

vy

vy

AL ]

vy

vy

vy

B8+ ¥ILIVYVHI
T4 ¥ILIVUVHI
vy

w3y

vay

3y

v

Y« ¥ILOVUVHI
vy
LEDEFL )]
¥3ID3IINI
Y3IDIUNI
¥3IDIAUNI
Y3DIANI
¥3V3IUINI

7 »¥ILIVUVHI
By« U3 LIVUVHI
¥3IDIINI
Y303IUNI
¥3D3ANI
v

Tvay

vy
IvI1901
AS»¥ILIVYVHI
2E1+¥3LIVYUVHI
V3N

T+ ¥3ILIVUVHI
Tvad

vy

Ivad

Ivay

vy

v

v

v3y

vy

1+ Y3 1LIVUVHD
vy

fSHOHLNY

tindino

$QYVANVLS LZ-NVHlHO4 WOU4 SIUNLYVIIQ

“109WAS °‘N3IJMIN ‘101d ‘S101d SINILNOY 101d 3ITIALS dWODIIVI :SINILAOY 03IWINO3IY

(222-58 1¥0d3d 3114-N3d0 AIAUNS 1VIID0T03ID °S°'N *d3IWIIHNIAIO 0 ONV HYIENISVYIY "d A8

*SNOGILNI0S INVId-L110Vd INVNOHLYVI ONIAVIISIO ONV INILVINDIVI NHO4 SWYHI0¥d ¥ILNWOD

NVYiY04 t39Vddd ONV *107ddd ‘11ddd. 33S) .11idd. WVHOOUd 3IHL AS 0ILVHINID SI HOIHA '.10d°w. 3dAL 3IHLI 40 314 v
"NOILJ3C0¥d VAUV 1VNO3 IJYIHISIWIH YIMOT1 V NO SINVId 1INVI ONV SITLINVIOL AVYE INVNODHLY¥VI 107d

G861 ‘1€ ¥390100

37114 IndNI
+350dy¥nd

~ @°1 NOISY3A

107ddd WVY¥90Ud

CLOLOLLLOLLVLLLVLLLLUVLVLLVLLVLL DL



83

E° - SOdA= SOdA
(B8 '@ ‘((@8:1)INIAT)IFYUX ‘E3ILIH *SOdA ‘1SO0dX) T0GWAS 1IVI
€ - SOdA= SOdA
C(3TLILINIT @ (37411412 43¥X *E3LIH 'SOdA ‘1S0dX) T0EWAS 1IWVD
1SOdA = SOdA
b}
STOOWAS 10 NOILVYNV1dX3 % Q¥VI AUVWWNS 101d 2
2
(B°r4 ‘@°€4 ‘@°rd ‘18L) LVWHOQ S¢
IVS ‘1va *1Q0 (SZ ‘LN3A3) av3ay
(1) NIdMIN 1IVD
*3aNYL” = LSYlJd
(e- "1 *°1) 1074 1IV2
(. 08° 1081901080 90OA.) AVIIQ 11V

Isvi3d 1Ivd

2
IWvEd AN LUVLS D
]

N3HL (dIJASN °19° A3IN) 41

I ¢« AIN = A3N
(ZEIV ‘X1) LVWHO4 L

IN3A3 (8982 » WYI ‘@AFY = ONI ‘@¢ °2) avY
I + 3NITI = 3NITI 29
2
AN3A3 av3d 2
b

(8 ‘"8 '"@) S107d 1IV2

ol
WYHO0Ud 107d 3IZIIVILINI D
J

CCITLTLINIIXANIDIFTLIL » 3T741L 2s
ANNILNOD I°14
41 QN3
#S 0109
I = XONI
N3HL (. « "3N" (1:1)3701L1) 41
g8 ‘'t = 1 @y OC
I = XONI
(V) LVWYO4 2e
ITLIL (@PP2Z = HY3 *BE ‘2) av3I
I = 3AINITI
8 = A3N
J
€3714 T1300W NI 3NIT 1SHI4) QUVD H3IAV3IH [Z0dAH av3id D
o]
41 QN3
§2 0109
«wevse NIVOV AHL ‘UIGWAN QITVANI swwss, ‘s INIUd
N3HL (@ "3IN' SOl °"¥YO0° @ °"L17° dIASN) 41
dINSN (SOl = 1VviSOI ‘s ‘'S) Qv3y T4
« LLSNOILNTOS 37d%
TLINW ONIAQNTONI) dIXS OL SWSINVHI3IW 40 Y3BWNN ¥3ILNI. (ST ‘9) 3ILIUM
41 aN3
82 0109
covuns NIVOV AUL 'uN. HO wAw YIMSNV 3ISVITd swswes. ‘& LNINd
N3HL (@ "3IN° SOI "HO" (. N« "3IN° SNV ANV’ (A, "3N' SNV)) 41
SNV (SOl = LvisOol ‘9t °‘S) avay 8z
o LUN YO A) S3IWVN NOILVIS 107d. (ST “9) 3Lidm

(AINOGVIY ‘.0H3IZ. %
- ANVIE ‘.070. = SNLVLS ‘A1 = ¥¥3 ‘WYNII4 = 3714 "2 = LIND) N3IdO

(V) LVWYO4 91
WYNTI4 (@1 = 43 ‘91 *S) Qv3Iy
(V ‘.$.) LVAYO4 Si
. +3714 Viva 30 3IWVN Y¥3ILN3. (ST ‘9) 31l1dm nw

#°g81/1d = avi

B re{Q 1INVIV = 1d

(0'9 = ESOdA '1°# = 2SOdA ‘€°/ = 1SO0dA) ¥ILINVAUVI

(§°9 = 2SOdX ‘T°@ = [SO0dX ‘S2'1 = ZXVWY) ¥3ILIWvVivd

(G6°2 = IXVWY ‘1°@ » E3ILIW *Z8°@ = Z3ILIH 'Z2°8 = 131IH) UILIWVHVd
(G2°1 = ZAD ‘B°E = 1AD *G§2'L = 2ZXJ ‘@°€ = IXJ) U3L3WVyvd



- C Tt A A - R

«SNOILNT0S ONIYOBHII3IN. 40 L3S 3IHL 01 ONIONOESIWBOD 13N 1IVWS NI S3XV L QNV 4 3IHL 1014

S 1«231IH - SOdA = SOdA
(€2 *"@ “(3INIT)I3¥X “ZILIH ‘SOdA ‘2S04X) T0BWAS 11vD
ESOdA = S0dA
«SNOL1VAYISEO LNV43I¥ISIO, = (EZ'LIINIT
NIHL (LS¥I4) 41
N3IHL (.we "D3I° ISIOQ) 31
NIHL C(4IXNSN 19 A3IN) 41
2
SNOI ivAYISB0 INV4IUISIA 1¥0d43¥ 2
b}
N3IHL (. o "IN 3WWN) 4]
(1Y *XZ *2°G4 'PVY °“XE ‘1°94E ‘¥PV *XI1) LvWYOJ ant
J2SI0 ‘1M ‘)IW¥S 7
NIV 'WZV ‘1SI0 ‘3WVN (9892 = W¥I ‘gO81 = ON3I ‘S11 ‘2Z) OviIY
1 ¢ INITT = 3INITD e
2
0¥vd 3ISVH4 av3u 2
2
3INNI1LNOD 6
41 GN3
INNTLINOD 98
(LM “ININVS ‘ZXVHY %
‘avY ‘14 “Z3ILIH *(NINOD ‘(NINVD *ZAD *2XJ) 101ddl 11VD
av3uN ‘t « N S8 0d
((F°0d *9°E4 ‘#°v3)I1 'XI) LVYWYO4 [ L]
(av3EN 7?
‘T o« N CUNINYS ‘(NINVOD *(NINOQQ) (9992 = ¥¥3I ‘@8 ‘2Z) Qv3Iy
N3HL (JINSN "19° A3N) 41
1 « 3NITL = 3NITL
41 QN3
(11 “UYISNIQOW = Qv3IuN
11 = av3uN
N3IHL (INTIN “171° 1) 41
INIIN ‘T = 1 86 OQ
I« [I/C1-YVLISN) = 3INLIN
UVISN (9082 = ¥¥3 ‘s ‘2Z) OV3IY
1 « INITL = 3NTTL
41 aN3
(1) N34M3IN 1D
(T
‘IVS ‘ZXVWY Qv ‘1d *ZILIH ‘1Qa *Iva *2A3 *2XJ) 101d4d1l VD

QLo

(N %
‘IVS 'IXVHY ‘Ovd ‘Id 'I3ILIH ‘100 *Iva ‘1AD *IXJ) 101441 11V
(€) NIJMIN 1TVD
'l = iM
. « = 3HWN

13N 910 N1 S3XV .i. OGNV «d. 1074

QoW

("86 - 200 “IXVWY ‘OVY¥ °"Id ‘2v0 ‘1AD '1XD) 141014 11VI
(2vsS ‘2v0 °20Q ‘IvS ‘iva ‘100) N1dxAv 11v3d
('06 - 100 "IXVWY ‘OvY 14 ‘Ivd ‘1AD °‘IXD) 141074 1IVI

SINVI4 TIVOON 1074

Lo

(ZXVWY ‘QVY¥ 'ZAD ‘ZXJ) 13INYLS 11VD
CIXVHY ‘dVY ‘TAD “I1XD) 13NULS 11vD

SY313WI¥3I4 13N O3IWILS 3ITLLIT ? 916 1074

[SHSNS)

(E1°"@° (INITIJIUX *ZILIH 'SOdA ‘2" + 1SOdX)T10BHAS 11vD
« NOLAVIVIIQ, = (LL1t1)3ANTLT

(“2/231TH ¢ SOdA ‘1SOdX “Z311H) TINIHL VIVD

231[He®2 + SOdA = SOdA

CIU°°@ “C(3INEI43UX "2ILIH 'SOdA 'Z° + 1S0dX)TOHWAS 11vD
+NOISSIYdWOD, = (TT:T)IANIT

€°2/72311H + SOdA ‘1SOdX ‘Tde@ 2 '231IH) 31D¥ID 1TVD

2S0dA = SOdA

(1) NIdMIN 1TV

(IS *"@ “((2EI12ZBIINIAT)4IYX ‘CILIH “SOdA °*1S0dX) 108WAS 11V



85

(SRS RO R

aN3
NY¥N13Y

-0

(IvZ ‘X1) LVWYOJ o
9 'V (81 *9) 31l1¥m
(Z1)Y¥VHD = 8
(LZ)YVHD = V¥

03334 WY0J3 1138V i ] T4 ¥3ILIVUVHI
3dvIS3 1108V | v 14¥31OVUVHI

TYNIWY3IL XINOYLNIL Vv OL 3G0D 3Svu3d N3I3UIS Vv SAN3S

oo

ISvy3d 3INILNOYENS

VoL Y

aN3
d01S
INITE ' 3INIT NO YOUHI Qvi¥, ‘s LNIUd 0982
9
¥ou¥¥3 aviy D
9
d01s
(21 350713
(666 ‘"8 ‘"@) 101d 11vd 20881
9
3714 40 GN3 D
3
#9 0109
(666- ‘"1 ‘1) 107d 11Iv] (dINSN “19° A3N) 41
41 aN3
991 0109
41 GN3
(LM 'WAS “IXVWY %
‘Qvy¥ ‘Id ‘3IWYN ‘I3LIH CT1AD ‘IXD ‘WZV ‘NIV) WASL1d 11vD
41 QN3
0. = WAS
3s13
«J. = HAS
N3IHL (¢4 "03" (EIEINWYd "HO" N, "03° (EEIIWY¥L) 41
. « = JWYN (N, 'D3" SNV) 41
41 AN3
3
NOITLOW LS¥l4 1074 D
J
S 1#Z23LIH - SOdA = SOdA
(FE *°8 ‘(3NIT1)43¥X ‘Z3LIH °*SOdA ‘ZSOdX) TOBWAS 11VD
(XSI ‘?v ‘X2 °*SI1Z ‘1°G4 "¥V) LVWHO4 (24}
AWYd ' (NIVIANIN °*(WZVILNIN *1STQ °*3IWVYN (@21 ‘3NIT) 3LIYM
i1 QN3
"3SIv4T = ASHI4
G 1sZ23LIH - SOdA = SOdA
(G2 “°@ “(3INI1)43¥X "23LIH 'SOdA '2S0dX) T0UWAS 11v2
. » o= {G82:113N1T
1'#2311IH - SOdA = SO0dA
(G2 ‘@ "(3NIV143¥X “Z23LIH "SOdA *2SOdX) 108WAS 11VD
JOIWYdd NIV W2V 1S10 LVLS, = (SZ:1)13NI1




86

NOI1SOd 107d A |
NOI1lSOd 107d X |
3T18VIYVA HILVUIS |

Q3SOdWOD 3TO¥ID HITHM 0 SINIOd 40 ¥IOWAN-+—— ——

+SS’SS*WWiHH QaQa.

X3AONI 4007 i
ERCLLAN]

Y3ILN3ID 40 NOILSOd A |
¥3ILN3D 40 NOILSOd X |
IdsOMl |

37J¥IJ 40 3ZIS i

3WIL OL ONIONOJS3YY0D 3WIL AYVYNIB i
WY04 3H1 40 LVWYOJ 3WIL SWA QUVANVLS |

(BA ' 8X

(3WIL) AVI3Q 3NILNOYENS

aN3
Ni¥nl3d
o]
IANILNOD a
(2 *A *X) 101d 17VD
(ITONVINISS23ZIS + BA = A
(ITONV)S0Ds23Z1S + OX = X
(N)IVOT4/(0)LIVOTIs1dOML = ITONV
N ‘I = 0 81 0Q
(€ ‘BA *X) 107d 17V
23ZIS + BX = X
3
3TO¥ID MVYQ D
J
g1 = N (B "17° N) 41
("P2+2321S)1LU0S=02 = N
b}
MVY¥0 OL SINIOd JO # WAWILHO 3LNdWOD D
3
S Pw3ZIS = 23ZIS
J
A Lk} ]
X w3y
2371Ss vy
- _N_ L ERERL
c Y3IDIUINI
ERBLLY w3y
J
A W3y
X vy
1donl vy
3218 vy
9
JIDNID Vv 107d D
J
*IdOML *3ZIS) 37D¥ID 3INILNOWEBAS
3
3
o]
J
3
an3
N3n13Y
3
Y3IFIHSSAS 11V
3
IAVAVIY ONV ILVNY3IEGIH D
po]
('8-""') NMAHISSSAS 11VD
J
(8 3AILVO3N) 3IWIL 03SdVI3 V Y04 dN3IXVA VvV IING3HIS D
. 3
(8°3WIL) WILNIBSSAS 17VD
o]
IWIL AYVYNIS OL 3WIL [IDSV L¥3ANOD D
el
8 NOISID3¥d 318004
IWIL (»)sYILIVUVHI
3
AY¥Y3IA0D3Y N3I3YIS ¥O4 AVIIQ V S3ILV3YDd D
e



87

H19N3IT MO

NO111SOd X211 334930 @6 SiS3L
NOIL11SOd X211 33¥930 A1 SIS3L
S$33¥930 ¥3IA0 X3IAN! 4001
(FB1/XViWd) JT18VIHVA HOLIVYIS

3710¥12 40 sniavy

sgat/1d

YIAN3D IIYID 30 NOILISOd A
Y3ILNID 370¥10 30 NOILISOd X

NO11S0Od 107d A
NO[1S0d 107d X
378VIYVA HILVHIS
318VIY¥VA HIOLVYOS

Y3ILINID 30 NOILSOd A
YILINID 30 NOILSOd X
JONVIYL 40 3Z1IS

- -

i

(XVHWY

(S8 = PENIS

(BA

‘avy

d

NN

N

1
ZIS)

XV Y
avy
Ad
X2

w3y
Y3IDIUNI
¥3D3UNI
¥IDIUINI
w3y

vy
vy
vy
vy

L3N 03¥3LS Vv 40 ¥ILIWIY3Id L0Td

*AJ °XJ) L3INYLS INILNOYENS

(2

(2

anN3
NYNni3Y

‘A ‘8X) 107d 11v)
A3ZIS + BA = A

doi 01 MVuQ

‘A 'X) 101d 11V
X3ZIS + #X = X

1H91Y¥ ¥3IMO1 0L Mvyd

(2 ‘A 'X) 101d 1IV)

(€

2/A321S -~ BA = A
X3Z21S - #X = X

1437 Y43M01 04 MVHd

‘A ‘@X) 1014 11V
AJZ1IS + BGA = A

d0L 01 JAOW

BESOIAIZIS = X3IZIS
BEN1S3IZIS = A3IZIS

A

X
A3ZIS
x3zis

BA
ax
3ziIs

'#X *3z218)

‘9528998°8 = BFESOD) YILIWVYVI

v3y
vy
AL ELR]
vy

vy
vy
vy

J9NVI¥L Vv 101d

TONIYL INTLNOYUENS

Lo

LouLoLw

(SRS NE] LLw [S S NE]

[SHS NS

[S SRS

(SRS NERE]



88

SNVIQVY NI 379NV dId
LN312134300 snidavy

HINWIZV

AN3WNDUVY ARWNG

SNVIAVY¥ NI 3ION3GIDONI 4O FTONV
SNVIAVY NI 319NV

S33¥930 NI 379NV 3N1dlS
370410 40 sniavy

eg81/1d

Id

S33493Q NI 379NV d1d

¥31N3D 370¥ID 40 NOILISOd A
¥3ILNID 3ITD¥IT 4O NOILISOd X

(3aX¥LS

AJ[1 40 GN3 40 NO111SOd A
370810 30 NO11SOd A
AJ[4L 40 AN3 40 NOILISOd X
3704123 40 NOILSOd X
SNVIQAVY NI HLNWIZV

- - -

R

audia LET]
NOD vy
v Iviy
94V viy
(161 dNIV Iv3iy
INV v3y
9AX¥LS Iv3
XV Iv3y
avi Iv3y
1d Iv3y
941da vy
AD Wy
X2 RVEL]
o}
13N 03¥3LS 3IY3IHISIWIH ¥YIMOI NO 3INVId LINV4 SL07d D
]
‘XVWY ‘OVd ‘Id ‘90140 *AD ‘XIJ) 141074 INILNOWENS
e}
fe]
e}
b
2
—— . . QN3
N¥NL3Y
2
(I} N3dM3N 1IVD
(2 'Z1S2 + AD *X23) L101Vd I1IV)
(€ Z1S2 - AD *XJ) 107d 17V)
(2 *AD ‘ZISJ + XJ) 1014 1v2
(€ *AD *ZISJ - X23) 107d 17VD
XVWYsI@* = Z1SD
2
¥31N3D LV + 1074 D
b}
INNILINOD a1
41 QN3
(€ A *X) 1074 I1IVD
35713
(2 ‘A 'X) 101d 1Iv2
(2 'dA *dX) L017d 1IV2
(2 ‘A *X) L107d IV
N3HL (1 °"19° 1) 41
AD + (IHdINISs(d + XVWY) = dA
X2 + (1Hd)SO0Dw(d + XVWY) = dX
XVWUer@'8 =« d ((06 19" 1) "GNV’ (8 "03° NN)) 4I
XVWNUYeZE 8 = d ((B] 49" [) °ANV" (8 03" N)) 41
XVHYul@'8 = d
P6u(B6/C1 - 1)) - (1 - ) = NN
Bla(B1/7CT - f)) -~ (1 -~ [) = N
AD + (IHAINISuXVHY = A
X2 ¢+ (IHd)}SOJuXVWYE = X
avide(l - 1) = [Hd
19€ ‘I = 1 @1 00
2
SINIWINONI 33¥930 1 & 3TD¥ID Mvi0 D
2
(2) N3IdMIN 11VD
2
dA v
A WV
dX w3y
X AEL]
IHd vy



89

NO111SOd 1014 A
NO111SOd 1014 X
318VIYVA HOLVHIS
IIGVIY¥VA HILVYIS
SNVIavy NI 3IN1dLS
SNVIQVY N1 HinWIZV
sniavy

X3IANI HOLVYIS
X30NT 4001

(SRS

GN3
NinL3IY

INNTLNOD -2
41 QN3
(2 'A 'X) 101d 11V
3813
(€ 'A *X) 1074 11VD
N3IHL (T D3 1) 41
AD + (ZV)S0J.SAIQVYE = A
X3 + (ZVINISe.SAIQVY = X
(S Bl IW)INIVINISsNOD = SNIAVY
41 ON3
QYNYLS ¢+ (TWIZVS - Id = ZV
1 - 181 = INW
3s13
GuNYLS + (I)2ZVS = 2V
1 = IW
N3IHL (16 "371° 1) 41
@8t ‘1 = 1 @2 04
("2)LY0S«XVHWY = NGO
3
3NVId 1014 O
o)
QYdIG -~ S'sId = (16)dNIV
avix 96 = (16)2vS
ANNTLINOD 21

(OY¥V/((T1)ZVSINVLISOOV = (1)dNIV
{2Vl + ZV1s0Gdl + Gd1)1¥0S = DYV

Zun{ (1)ZVSINVYE = ZVL
(DYVINVYLY = (1)2VS

(ONV1IS0D/((2ws(INVINIS) e (2we(QUdIA)IS0D))ILYOS = DUV

avde(l - 1)1Vv014d = ONV
#6 'V = 1 81 0Q
]
HIAWIZY “3DNIATINT 40 ITINV 31NdWOD O
J
41 ON3
N¥ni3y
(2 ‘A ‘X)) 1014 11VD
AD + (Id + QUNYLS)ISODeXVWY = A
X3 + (1d + QUNYLSINISeXVWY = X
(€ ‘A *X) 1074 11V
AD + (QUNYLS)ISOJ«XVHY = A
XJ + (QUNYLS)INIS#XVWY = X
N3IHL (B°@86 °"D31° 9a1dQ) 41
3
ANVTd TVIT1d3A 30 3SVI O
e
2ew(Q¥d1Q ~ S sIdINVL = Qdi
aviedaidad = Qudlia
AVY«IANYLS = QUNYLS

A vy

X vy

adi vy

2vy w3y
ayNYLs RLEL ]
(1612vs Tv3y
sniavy w3y
IW ¥3IDILNI

I ¥3IDIINI



90

GVY/ZHYIX = 2VS
(N9S ' (Z2WVIX)ISOJVAINIISG = ZWVIX
41 GN3
808" 1 = ZWviX
N3IHL (8081 °19° ZWVIX) 41

2

W3780¥d AJVUNIIV 3INIHIVW D

(11Hd)SOJ0 (1130 INISAe(ZIHJINISO ?
+ (TIHdINISOs{1713QINISOu(2IHdISAIA- = ZHWVIX
AVY/((TT3QINISAu (( TWVIX)ISAVAINISA)ISOIVE = 2Zvad

#08°@g9E - 200 = 200 (#0P°#9E "19 °"200) 41

808° 99 + 200G = 200 (#Qg'8 °"11° 204) 4l

. #Q@° @81 - 200 = 200 (BQg°8 11" 1VvS) 4l
avde(403°86 - 2040) = ZIHd

Qvy/ (108 ‘dOl)ZNViva = 200

(TIHdINISGe ( TWVIXINISQ=(1730)S0D0 + (11Hd)ISODGe(IWVIX)ISOJIG = 108

(11Hd)SOJCs (TWVIXINISOs(1130)S030 ~ (11HAINISAe(IWVIX)ISOIG = dOUL

aVYsIVS = TWVIX
IVS = NOS
R . GvdeIV0 = 1730

T oVt

AQ8°G9E + Il1Hd = 1IHd (8G8°8 "11° 1lHd) 4l
0P 96 - 104 = 11Hd

41 aN3
BAG SY/(80QA° 1)NVLIVG = QVY
*387v4° = USYl4

NIHL (L1syld) 41

avy ‘1S¥13 3AVS
/°3NY¥l°/ LS¥14 viva '

3NVId AUVIINIXNY JO 3TNV d17S

SNVIQVY N1 3NVId TV4IONIYd 40 379NV dIS

. 378VINVA HOLVYIS

ABVIITIXAV 0L NDIS ¥3dOY¥d ONINDISSY ¥O4d ITONV dI1S 3INVId TVAIINIY¥L S3AVS
NVIOQVY Ol S3I3Y¥YD3Q WOY¥Y YOLIVI NOISYUIANOD

SNVIQVY NI 3NVId AUVITNIIXAV 40 IALYLS

INVId TVHIIDNIYd 40 INIYLS 3INVId LInvd

INTANOY OANI 3IWIL LSYIJ 41 3InYL :4S3L

SNVIAVY N1 3INVId TVdIINIYd 40 379NV dIQ

378VIYVA HOLVYIS

ZWVYIX NOISIJ3dd 378n0Q
IWVIX NOISID3¥d 378n0Q
d0i NOISID3¥d4 378N0Q
NOS NOISIDJ3¥d4 378n0C
avy NOISID3ud 378n00
2IHd NOISID3¥d 378n0G
T1Hd NOISIDO3¥d 318n0Q
1Sdl 4 w2901
1730 NOISIJ3¥d 378n00Q
108 NOISIJ3¥d 318n00

@ et e s e e St e e

INVId AYVITIXNY 40 3ATONV dI1S i 2vs vy
INVId AN¥VITNTIXNY 40 NOILJ3INWIQ dIG | caa vid
INVId A¥VITNNIXNY 40 31ONV d1a i Zva vy
$334930 NI 379NV dI17S ) 1vs RAER ]

S33¥93Q NI SNOILDJ3W¥IQ dIQ ) 1aa vy

S33¥93C NI 39NV dIQ i Iva vy

“PTI°d ‘(@861) "SQUVHIIY ONV IXV NI GINI43Q SV 3¥V WVI OGNV 13Q "IHd S318VIdVA ITONV
(*NYvd OINIW *°S°9°S°N IHL iV HI108) '3UY00E 3IAVG A8 SIAON SSVII WOUS ‘861 ‘'INNC ‘OSUIGNISVIY INVd A8 NILLIuA

“3INVId IT1dIINIYd FHL NIALO ‘NOILNTOS 3INVI4 LINVI 314N0J 3TENOA V 40 3INVId AYVITIIXNY FHL ILvINIIVI

(2vs ‘2Zva ‘2ag ‘1vs ‘1va ‘10G) NIdXnv 3INLLnO¥ENS

2

(SR =RE] [SRSNSRENENS]



91

‘ZWAS ‘XVWY *

*TWAS ‘XVWY °*

(avy ‘Id *

T08WAS 107d d/1

TO08WAS 101d 1/d

3NVId AYVITTIXNVY 40 INTYLS
ANVId AYVITIIXNVY 40 NOILDO3WIA dIQ
ANVId AUVIIIXNY 40 3TONV dIQ
ANV

SIXV d/1 40 HINWIZV

SIXV 1/d 40 HINWIZV

TOEWAS 1071d 40 379NV

SIXV d/1 30 3ON3QIONI 40 319NV
SIXV 1/d 40 3DN3QIIONI 40 3TONV

113d3 WVYO0Ud NI ALITVNO A3Id OL Q3INDISSY LHDIIM
3NVId 37410NTY¥d 30 VY

312812 40 sSnlavy

281/14d

Id

TOGWAS 1'd 10 LHOI3H

ANVId 3T7dIONIdd 40 NOILD3NHIQ dI0

ANVId 31dI0NTYd 40 379NV d10

d43LN3D 370UID 40 NOILISOd A

YILNID 370dID 30 NOILISOd X

(LM “TVS ‘XVWH

avy ‘1d

avy ‘1d

Zaa ‘1ao0

P

‘avy

‘Id

‘INVIE “3LIH *AD 'XJD ‘1zV

N3HL ("8
“INIV) dONVL 17VD

‘2va *Ivo *2zzv ‘1zv ‘2ZNIV

(2vs ‘2zva ‘2a0 ‘*1vs ‘1va

aN3
NiniL3Iy

(im »

‘ANVIE *3LIH *AD ‘XD 22V 'ZNIV) WASL1d 11VD

tin

“INIV) WASLId 1IVD

ST08KWAS 101d

31 ON3
vde = ZWAS
«le = THAS

3513
vbe = ZHAS
«de = [HAS
“11° tvs) 41

$3IXV 1 OUNV d ONI3

‘100) NIdXNY 11VD

3NV1d4 AdVITIIXAVY GNTd

. « = JNVIE ‘G°@ = ONV) ¥3L3WVHVd
2ZHWAS T+ ¥31DVHVHI
TWAS Tw¥3LOVUVHI

2vs Iv3u
zaa w3y
Zva Iv3y
JANVI8 ?»¥3LIVUVHI
2zv w3y
1zv vy
ONV Iv3d
ZNIV w3
INIV v3d
in v3d
1vs w3
Xvhd IviIY
avy vid
Id v3d
311H w3y
taa v3y
iva V3
AD v3d
X2 viy

S3Xv 1 OGNV d4 107d

‘3LIH '140 *1va "AD *‘XJ) 107ddl 3INILNOUWENS

N3
Ninl13d

LLL o

o

[SRENE]

[SRERS]

LoLoovovo



92

JU3IHA

8/V = (AZV)INVL
(88 + VuVILHOS = (VLII30)INIS
CoTAVIINIS« (. ALVIINIS + (BNOT - INOTISODw( . TAVIISODe(,@LVIISOD = (VL13Q)SOD
WOH4 GILINDIVI 3dV (INOT *1LVI) INIOd OL (BNOT1 ‘@LVI) INIOd WOU3S 82V HINWIZV ANV VL1130 3ONVLISIO J1H¥INIJ03D 3HIL

(VI *X¥Vd OIN3W SISN ‘NVIACL 320H8) SHINWIZVY ANV °*S3IONVISIQ ‘SNOILILSOd JI¥IN3DJ039 3LVINIIVI - N3J039

N32039 3INI1LNOY¥ENS

QN3
Ndni3d

‘86 + QVi/3ONNTd = 2NIV

OVY/HLIWIZY = 22V

(HLWIZV ‘1de@°2INDIS - HLIWIZV = HIWIZV (Id "19' (HIWIZV)S8V) 4l
(HIWIZV *39NATd P2V ‘1JIHS) XOVE 11VD

Id + AZv = 22V

‘86 + QVH/3AONNTd = INIV

GVY/HIWIZY = 12V

VLLLLLLOLO

[SRSRENERS]

——— o (HIWIZY ‘Jda@ 2ZINDIS - HIWIZY » HIWIZVY (1d "19° (HIWJZVISEV) 41—

(HLWIZV “39NATd *@ZV ‘14IHS) XIVEB 11VD

(SOdA *SOdX °‘WZvEe *@2Zv V1130 ‘INOIV ‘ILVIV) Zvi3ia 11vd
(ZNO1V *2LVIV) 14334 1IVD

avids2a0 = 2ZNO1V

aVie(2VQ ~ "@6) = 21VIV

avH«130 = INOV

aVHie(IVD - "@6) = TLVIV

(186€58,°# = LJIHS) UILIWVHEVI

a3sn 1ON i SOdA L ER]

a3isn 1ON i SOdX vy

41(S33¥930 S¥ =) SIXV L OL 4 OL 3INVId JO 3704 WOUF LIIHS TVHINWIZV 1} LiIHS vy
2L 370d 40 SNVIAVY NI 3JINNId i 3INNTd vy

aisn iON i vi13q kL]

a3asn LON i Wzve W3y

¢ 3NdIONIYd 40 3704 OL 3INVId AUVETIIXAVY JO 3104 WOUHS HINWIZVY | 2V kL]
42 3704 J0 SNVIAVY N1 HIOWIZV | HiWIZV V3

SNVIQvy N1 204 i 2NO TV AL ED]

SNVIAvd NI 140 i INOTV AL ]

IVIILYIA WOHS QIUNSYIW INVI4 AdVINTNIXNV 40 SNVIAVYE NI 3JIONV d10 i 21iviv AL EL]
IVIILY3A WOU4 QIYNSVIW 3INVId ITJIONIYd JO SNVIAVH NI JT1INV dIQ i 11viv vy
#8l1/1d i avy EL

Id 1} Id A EL]

INVId AUVITEXAV 30 NOILD3YEQ dIA i 2aa w3y

3INVId 3T1410NIYHd JO NOILDO3IWEG 410 i taa vy

INVId AUVITTIXAV JO FTIONV dI0 i 2va 3y

INVId 3T4IDENIY¥d 40 319NV dIQ | tva L

SIXV d/1 40 HINWIZV 1§ v AL EL ]

SIXV 1/d 40 HINWIZV |} 12v vy

SIXV d/1 40 3ION3AIINI 40 31ONV eN1V vid

SIXV L/d4 40 FONIAIONI 340 3IONV INIV Iv3y

SAXV 1 % d 40 3IN3IQIONI 40 3ITONV ANV ZV I1NdWOD SINVI4 OML N3IAID

(Qvy‘*1d ‘'2ZaQ ‘10Q ‘2Zva ‘Iva ‘22Zv '1Zv ‘2NIV “INIV)dANVL 3NILlnOHEBNS

(SR SRS}



93

(@1Hd - NOT)ISO02 = NO1I0GD
(@IHd - NOTINIS = NOICS
3513
‘e = 12v
‘B o= @IV
‘8 = V1130
N3IHL (°8 03" (#IHd - NOT) "ONV" "8 "D3I° (BLD - 112)) i1
(1Vv11S0D = 11S
(1VIINIS = 14D

o]
(A X *l12v *BzZv °*V113Q ‘NOY '1lV1)IZVI3IA AN¥LNI
o}
SHLAWIZY °*3DNVLSIQ JI¥LIN3IJ039 3IHL ILVINIIVI - ZvI3ad D
2
NYn i3
NO10 = FJIHd
(1VI0INIS = 812
(1¥10)S0) = g1S
o]
(NOT0 '1VI0)1d3i3¥ AYLNI
e
ANIOd 3ONY¥3IIJIIY IHL 40 SILVNIQUOOD IJ1¥LINII0ID 3IHL 3IWOLS - 1d43¥ D
o]
(Zuw(lVId =~ °“1)/(4VII -~ "Z)leivId = VOEWVI) YILIWVYVI
(LE1°BLEY = AVHI *£S5Z2°B62/°1 = LV14) dILIWVYEV
(Ide"Z = I1dOML ‘(6BSESIZESIVI'E = Id) YILIWVHVI
LVI0 ‘@IHd ‘#1I *BL1S 3AVS
o]
IdeZ i 1dOML AL EL ]
30NL14VY LINIOd ANVANOIIS 40 INISOD i 118 vy
30nL14vI INIOd IDNIY¥IAIW 40 INISOD 81s v
JQNLIONOY IONIVI4IY 'ANIOd A¥VANOIIS 40 3IINIYISJIQ 40 3INIS | NO1QS vy
LNIOd A¥VANODI3S 01 Vvi130 40 3INISOD i 1130Ss AL
1VI00 iV SNIAQVY HL¥vY i sniavy vy
CTreSIPICE 14 v
IANLIONOT LNIOd AYVANOIIS 3ONIWIIIN i S1Hd vy
SNVIQvY¥ NI 30N119NOT NIDINO i NOT0 AL EL ]
SNVIAVY NI 300114V NIDIYO i ivio v3d
SNVIQVY¥ N1 30N1IDNOT i NO1 V3
SNVIOVY NI 300114VT i ivi vy
ITAVIHVA AWWNG i vaaKvl ¥3934N]
(£9-69 29 °'SO03 '1861 °‘ZLIAOHD) LINVLISNOD ONIN3ILIVII HLVVI i ivd vy
(¢9-59 ‘29 *S03 ‘1861 °*ZLIAOHD) SNIAVY TVIH¥OLVADZ i avil V3
L INIOd AYVONODIIS OL S3LVNIQNOOI ¥VIOd NI HINWIZV i NOQ vy
S33¥930 NI 3INVLSIA JIH¥LIN3D03D i vii3a vy
1IN]1Od AYVONOIIS 01 HINWIZV J0 3INISOD i 922 vay
30N114VY ANIOd AWVANOD3S 40 3INIS i 112 v
30NL11VY INIOd 3IONIVIIIY J0 3INIS 212 vy
NOILVLS 40 30NL11VvI0D 3IOVHIAV i 1v102 v
JONLIONOT IINIYIA3Y “INIOd AYVANOIIS 4O ION3YISJIC 40 3INISOD i NO103 vy
ANIOd AYVONOD3IS 04 Vi130 40 3INIS i 17342 M EL
SNVIQVY NI LNIOd 3ON3¥343Y OL INIOd AN¥VANOIIS WOUI HLOWIZV | 12v v3y
SNYIGVY NI LIN1Od AMVONOD3S O1 LINJOd IINIUIIIY WOUJS HLNWIZV i B8zv W3
S3ILVNIQNO0D ¥VIOd NI HINWIZV ‘SAIQvY i Vi3HL *Y vy
3
“1SV3 NYHL HLUON WOYJ ISIMNI0TI 0IUNSVIW SI HINWIZV o}
“GIINVHOUILNI (INOT ', T1VI) ONV (BNOT ‘ .04V} HLIM SVINWEO4 3IWVS 3HLI A8 Q3LVINIIVI SI HINWIZV X2ve 3HL 3
*NOISYIANOD ¥O4 D90193 NOILONNYG 33S  "010Sd1773 3IHL JO ONIN3LLVI4 3HL ST VHIIV FYIHAM ]
*(LVIINVLIs(VHAIY -~ 1)a(VHdIV - 1) = ((LVIINVL AB 1V 30NLILVI DIHdVHED03ID 3IHL WO¥4 NIL109D SI .iV] I0NLILVT J1ULINID0ID 3IHL J
o)
SINIOd 3O S30NLI9INOT = INOCT ‘@NO1 po]
SINIOd 40 S30NL11V7 JJYLINID039 = .1iv] *.@iv] J
(BNOT -~ INOTISOJw{( 14VTIISOJw( (BLIVIINIS - (,TLVIINIS(.@NLVIISOD = 8 ]
(ANOT~INOTINIS«(.11iV1)S0D = V J



94

T0BWAS 107d | WAS T#¥310VYVHD

372¥ID 30 SnlOovy i XVWY V3

281/1d i avy AL kR

1d § 1d w3y

TOSWAS 340 LH91W Ol 031107d 38 Ol SNINYILS i IWVYN Y»¥310VHVHI
JOEWAS 40 LHOI3H i EFS L] vy

YILNID 3IJWUID 40 NOILISOd A § AD V3

Y3ILNID 3DWI3 30 NOILISOd X X2 AL ER ]

TOSWAS 30 HLAWIZV i zv AL kL]

TOBWAS 40 3IN3QIDNI 40 319NV i N1V R ER ]

(1 % d) 108WAS SIXV SSIULS ¥O ‘109WAS Ol LX3IN IWVN NOILVLIS HLIM (-‘+'0Q°'D) JOGWAS NOILOW 1S¥IJ ¥3HLII 101d

(1M "HAS %
‘XVWY ‘GVY “1d ‘IWYN “ILIH CAD XD 'ZV ‘NIV) WASLTd INILNO¥ENS

[ LE]

N¥ni3Y

(X “AIZNVLIV = VI13HL
(AsAh ¢+ XsX)L1¥OS = ¥

(8]

o]

(8]

LLoLow

e

e S3.VUNIQN00D ¥VI0d NI HIOWIZY ‘SOIOVY | o vi3Ht ‘¥ v3y
SILVNIQY¥OO0D ¥VININVLIIZY A°X | ATX T wVIe

bo]

(YD ‘JY¥Vd OINIW SOSN *NVIINC 3INY¥E) SILYNIQUOOD ¥VIOd OL ¥VINONVLIOIY WOUJI LUIANOD - dOLUAD 2

(V13HL *¥ ‘A *X)dOLY¥AI 3INILNONUENS

an3
LR ¥R ]

(NOT ‘I1dOMLINDIS - NOI = NOT (1d '19° (NOY)SEV) 4I

NOYQ + @IHd = NO?

(T1S "E[1D)2NWIVY = 1V

(NOIQ *T11S ‘(BZVINISs1730S *#Z3+1730S912 - 171300+401S) dOLY¥AD T11VI
173004010 + 922+1730SsH1S = 11D

(AZY)S02 = 920

(V113015020 = 11302

(¥Y1130INIS = 1130S

(NOT ‘1v) "#ZV *V¥11730) 3Ova AN¥INI

2

LLLLL

o]

J

ZV¥ ‘v.i130 WO¥J INIOd A¥VANOJ3S 40 S3LVNIQYOOD JII1¥IN3ID03D ILVINDIVIY - HIVE D

NY¥NLIY
(BZYINIS«VL130SNIAVY = X
(BZV¥)S02+V1130.SNIAVY = A
(28 (1V102)S0JeVAEBRYY + #°1)1¥0S/AVY¥I = SnlAvY
*2/(LYI0 + 1¥1) - "2/1d = 1V10D
41 aN3
1dOML + [2V = 12V (8°8 °“11° 1ZV) 41
1dOML + B2V = 82V (@'8 “ 11 AZV¥) 31
(1ZV *1730S ‘@L1S«NO1AS- °*NO10Jx[1Js61S - B1I11S) dOLYAD 17V
(11302 *1730S)2NVLVY = V1130
(B2Zv '11734S °*NO1AS~T11S ‘NOTGJ4@1D411S - 11J#81S) dOL¥AD 11VI
1104812 + NOIQJu11Se@lS = 117302

J



95

aN3

Nini3d
41 QN3
(r ‘8 ‘(3WVN)IIUX %
$t2/3ZIS ‘A *°2/73Z1IS + X) TOBWAS 11VD (. « "IN 3WVN) 41

3WVN NOILVLS lO1d

(1) N3dMIN 1V
31 oN3
(A *X *3ZIS) I9NIYL 11VD
3513
(A *X ‘Ide® 2 *3ZIS) 3T2HID 1IVD
N3IHL (.2, 03" WAS) 4l
: 41 anN3
(1) N3IdM3IN 1TV
3813
(7) N3IJM3IN 11VD
N3IHL (96 "19° NIV) 31
LA« ZISWAS = 321S

TO8WAS NOILOW LSHId

ERRE)
(1 *ONV *(WAS)33¥X ‘3ILIH ‘A 'X} TO8WAS 17VD
31TH=G" =~ A = A
311Ha98Z" - X = X

N3IHL ((.1. °"D3° WAS) *¥0' (.d. °"D3I° WAS)) JI

TOBWAS SIXV SS3dlS

AJ + (¥ZIVISOJsld = A
X3 + (YZVINIS#d = X
(S FuUNIVINISsNOD =
(F°2)1H0SeXVHWY = NOJ
31 ON3

YZV ¢ 1d = uzv

UNIV - 1d = ¥YNIV
N3HL (°@6 "19° NIV) 4l

SAVY ONI103dn

QVHsNIV = UNIV
QVH«ZV = ¥ZV

(2°F = ZISWAS '#°@ = ONV) d3L3WVivd

TOBWAS 4O NOILISOd A i A v

TOBWAS 40 NOILISOd X i X v

3Z1S TOHWAS KWNKWIXVW 1 ZISKWAS v

LM A8 031VDS 3IZIS TO8WAS 1074 i 3ZIS Iv3d
NOILISOd 1074 OL AJ ‘XD WOW4 3ONVLISIO | ] v
INILNOY OLN1 3IWIL 1SYI4 9V i 1sdld vaI901
(B°2)LU0S » XVWY i NOD Wy

SNVIQVY NI 2V i uzv v

TO8WAS 40 3ITIONV 1074 INV w3

SNVIQVY NI NIV i UNIV vy

L13d3 WvYd0Udd N1 ALITVNO XDId OL Q3INIDISSY LHII3AM i 1M v3IY

Voo

(SRS

oo

[S RS NS



96

INVId AUVITIIXAV 40 IAVY i 1vs

108WAS NOILOW 1S¥l1Jd 40 SNIQVY i XYY

13N 634315 40 SRIavy 1XVWY

#81/14d i avy

(8N4l *93) NOILJAIWIS3IA NOILOW LSWI4 i AW Y d

VivQ NOILOW LS¥E4 1074 (1ON) 0G=(N)A :9¥74 i 104114

NOILD3¥IG X NI HL9N31 101d i N1101d

1d 1 1d

NOILD3¥IQ A NI ST1IVBHOV3S 40 WITWAN i AN

Q31107d SINIAI 340 HIGWAN § WAN

NOILN10S £S38 340 XS NIHLIA LI4 HLIA SNOILNIOS 340 ¥IGWON § WVISN

dINS OL SIN3IA3 310 YIGWNN dIdSN

SNOILATOS AY¥VIN 40 SINIT 40 YIGWAN i ANTIN

¥3IGWOAN 138YV1 IN3IAT LNIWWND i 1389V IN

¥IAWNN INIAT § AIN

0311074 38 OL SYILIOVYVHI 40 YIGWAN HYHON

IWVYN NOILVLS i IWVN

39vd ¥3d SLNIAI 30 YITWNN WAWIXVH i LNAIXKW

SNOILN10S 314ILTIAW L10Fd (LON) 0Q=(NMA t9VId i LInK

1NdLN0 107d ¥04 31BVIUVA HOLVYIS | NI

¥0LdI¥IS3IA SNLVLS OI i sol

¥IAWAN 3IN1T LNANT i INT IS

SNOILNTI0S ABYVIN 40 SINIT 4O HIBWNN ¥3IAO X3IANI 4001 i 1

# IN3AI 4O LHOI3H 1§ 3LIH

31v0 IN3A3=Q ‘YIGWNN LN3A3 107d=N :9V14 ¥IAVIH i QV3H

o viva 40 3WYN 3114 § WYNT 4
A QYVI AUYRNAS 1LO0dANR BN N A3

S1IVEHOV3E N3IIML3B NOILISOd A TVINIWIUONI i A

ST1IVEHIV3E N3I3IML38 NOILISOd X TVINIWIWONI xa

IONVLSIQ IWHLINIOIGI § 1sia

NOILNTOS HLIM LNVJ3UISIQ NOILOW LSUI4 NIHL .»u 41 :9VI3 i asia

ANVId AYVITIIXNY 40 NOILD3¥IA dIQ i zag

INVI4 31dIONI¥d 40 NOTLD3¥1Q dIQ i 100

INVId AUVITIIXNY 10 319NV dI0 i 2va

INVId 31dIONI¥d 40 3ITINV dId i 1va

¥3ILNID L3N 03¥ILS 40 NOILISOd A | Ad

107d NI NOILISOd X LSILVIND i XVHXD

¥3ILNID L3IN 03IYILS 40 NOILISOd X & )

HINWIZV AVY WZV

3ON3QIONT 40 319NV AVY 1§ NIV

*NIFTX @3¥d ANV NVIINC 33nY8 ‘AHVT NHOC A8 NILLIYM 3G0J WOY4 @3Ld40GV 3IY3IN
S3INILNOY 3HL 40 3IWOS "XY¥YVd OTIN3IW NI "S°9°S°'N ‘YIWIIHN3IJJO QIAVE ANV DYIINISVIY INVd

AINO L1NdLNO JIHJIVHED

(AVI30 3NILNOYENS) . YIFIHSSAS. ‘.IMAHISSSAS. ‘.WILNIGSSAS. S3INILNOY W3ILSAS XVA OL SV ¥
«33¥X. NOILINN3 NI-17IN8 I1SIT LNIWNDWY °E

SNO11V¥VII3Q 379VIYVA INIMOTI0I (i) HUVA NOILVWVIOIXI NV HLIM G3DVi3dd SLINIWWOI 030439W3I °2
IN3W3iVLS N3IdO NI «ATINOQVIY¥. GYUOMAIN °1

Ivay
w3y
w3y
3y

7 ¥3ILOVUVHI
T« ¥310VUVHI
v3y

w3y
¥393LNI
¥3IDIINI
¥3DILNI
¥39IANI
¥393LNI
¥3931NI
PEREI'S
¥393LNI

Y« ¥ILOVYVHD
¥IDILNG
T+¥3ILIVUVHI
BYeYILIVYVHD
¥393LNI
¥39ILNI
FELENTT
3y

1+ ¥31IVYVHI
#S«YILIVUVHI
__2ET«YILIVHVHI
W3y

v3y

vy

1« ¥3LIVUVHI
1v3y

V3

v3y

vy

Iv3y

Iv3y

Iv3y

vay

v3y

:SYOH LNV

t10dlno

tOYVANVLS LZ-NVYLYOI WOYJI S3uNLYVd3a

*TOOWAS °*N3IJMIN 'L01d °"S101d S3INILNOY 107d 3ITALS dWOITVD :SINILNOY AIUINO3IY

(2i1-58 LH0d3Y¥ 3113-N3IdO A3AUNS 1VII901039 *S°N 'YIWIIHNIIJO "G QNV DYIBNI3SVIY 'd A8
‘SNOILATOS 3NVId-LINVI IAVNOHLYVI ONIAVIASIQ ONV INILVINDIVI ¥04 SWVYO0Ud ¥ILNJIWOI NVULHO4

+39Vddd ANV L0Vddd ‘L1ddde 33S) «llddds WVYI0Ud IHL AS GILVYINID SI HOIHA °.70d°su 3dAL 3HL 30 3104 V

*39vd ¥3d S107d 3TV4ILINW SIAVW
“NO112300Y¥d V33UV 1VNO3 IYIHJISIWIH ¥3M01 V NO SINVId LT1NVv3 OGNV SITLIY¥VIOd AVY IAVADHLIYVI 101d

37014 LNdNI

+350dund

39Vddd WVYYS0Ud

QLouoLooLorLLuLLoLouoLLLuLLLLY



97

(V) LVYWY¥04

37411 (BBFZ = ¥Y¥3 ‘@9 °"2) avy
I = 3INITH

‘@ = XVWXD

B = WNN
8 = AN
# = T139VIN

29

b}

(3714 1300W NI 3NIT LS¥14) QuvDd ¥3AVIH 1LOdAH Av3i¥ O

41 QN3
89 0109
sesnws NIVOV A¥L !uN. HO «A. YIMSNY 3ISVITd sweews '» LNIUd
N3HL (@ °“3IN° SOI “¥O0" (.N. °"3IN° 10dL7d “GNV' A, “3N° 10dLTd)) 4]
«No = 70dL7d (.U, "03° T0dLNd) 4]
+A. = 70dL7d (A, "D3° 10d17d) 41
10dL7d (SOI = LVISOI ‘91 ‘§) Qv3y
o L(N HO A) VIVA NOILOW LiS¥HI4 LO7d OL LNVM NOA 0G. (S1°9) 3Ii1dM
41 QN3
/Y 010D
sesnen NIVOV AYL *.N. H0 «A. ¥IMSNY 3ISVITd swswsx. '» LNIHd
N3IHL (8 "3N° SOI °"¥0° (.N, “3N° LIAW °"ANV" (A, “3N" LINKW)) 41
Ny = LT0W (LU, "D3° LTINKW) 41
Ao = LIAW (A, D3 LTINKW)Y 4]
1INW (SO1 = 1viSOl *91 *S) av3y
« L(N YO A) SNOILNTOS 3ITdILTNAW 107d OL LNVM NOA 0Q. (S1°9) 3ILId¥AM
41 aN3
f#E 0109
couvws NIVOYV AUL ‘YIEWNAN GITVANI wewuw. ‘s LNIYd
N3IHL (& "3N° SOOI "d0° @ °"17° dIASN) 1
dINSN (SOl = 1VISOI ‘s~ ‘'S) av3id
«  T(SNOILNTOS 37d%®
ILTINW ONIANTIONT) dINS OL SWSINVHIIW 40 d¥3IEWNN dILNI. (ST '9) ILTdA
41 aN3
#Z2 0109
cevuevs NIVOV A¥L 1u0d. ¥O «No YIMSNY 3ISVITd sewss. ‘s INIYd
N3HL (4 °"3IN' SOI "¥0° (.Q. "IN QVIH "ANV' (N. “3N° QGV3H)}) 41
«No = QV3IH (YU, "03° QVvaH) J]
Ao = GV3IH (A, 03" av3H) dI
Qv3H (SOOI = 1viSOl 91 ‘9) av3y
o 2(Q) S3Llva ®
4O (N) SUIBWNN SV SYIAVIH LN3IAI 107d OL INVM ACA 00. (ST *9) 3IllaM
(ATINOQVIY *.0¥3Z. %
= JANYI8 *.Q70, = SNIVLIS ‘A1 = ¥¥3 ‘WVYNIId = 3714 *Z2 = LINN) N3dO
(V) LVWIO4
WUNTI4 (@1 = d¥3 *91 °*S) Qv
(V ".$.) LVWUO4
o 13714 viva 40 IWVYN d3ILINI. (ST *9) 3i1im

AQ = Xa

AQ/39VdA = AN

ExIXVWY = AQ

8°881/1d = Qv

B FN(B°1INVLIY = 1d
(S 81 = 39vdA ®

‘G968 = ZXVWY ‘S8 = [XVWY ‘2p = INA3IXW ‘SI°@ = JLIH) UILIWVAVd

NOILISOd 107d A i SOdA xR

NOI11SOd 107d X i SOdX AL AR

11444 WVYO0Ud NI ALITVAD XJId OL GINDISSVY LHUI3M i 1M W
¥01d1¥2S30 L3S viva i 3L @8»UILIVUVHI

NOI123d10 NOI1IOW LS¥I1d i WAS 14 ¥41IVUVHI

YOLVIIANT 3INHILINK i ¥vIsS T+ U3 1IVAHVHD

INVId AYVINNIXNY 40 IAVY i Zvs vy

2

BS

ar

Be

91

Sl
2t



98

("86 - 200 'IXVWY "avd “Id ‘2vd ‘AD 'XJ) 141074 1IVI
(2Zvs ‘'2Zvd ‘2ag ‘1vs ‘lva ‘1ad) N14xXav 1vd
('86 - 100 ‘IXVAY 'Qvy¥ ‘Id 'IVQ ‘AD ‘XJ)} 14101d 1IVD

2
SIXY «L. ONY .d. ONV S3INVId TVGON 101d D
J

CIXVWY ‘OVY *AD *XD) TLINH¥LS 11IVD

2

SY3ILIWIY3d L3N O3IHILS 1074 D

41 QN3
(YVHON @ ‘(3NITI3YX ‘SZ°«3LIH ‘SOdA *SOdX) J0BWAS 11VD
21 = YVHON
YVLS “C(TT:UIAN3AT (1Y “TIVY. “3NLT) 3L0dM
ERRE]
CYVHON ‘°8 ‘(3IN11)43¥X ‘3ILIH *SOdA ‘SOdX) 108WAS 11VD
41 ON3
YYLS ‘T3AVIN (. (1Y ‘EI). ‘IANTTY 3ILTYM
¥ = UVHON
3813
YVLS *138VIN (L (1Y ‘2I). *3INIT) 3ILLUM
€ = NYVHON

N3HL (P81 °17° 138VIN "ONV' P1 °39° 138VINY 41 3813
YVLS ‘“I3BVIN (L IV ‘TI). “3INDITY 3L1UM
Z = YVHON
N3HL (81 17" 138VvIN) 41
1° ¢ IXVWY + AD = SOdA
IXVWY - XJ3 = SOdX
X0 + XVWXD = XVWXD (8 03" (AN ‘I - WANIGOWC) 4i
 ANZCT - WNANIDIAVOTIJeXO + IXVWY = XD
B 2o 1XVWY = ((AN ‘1 - WAN)QOWC)LIVOV13dsAQ - 39VdA = AD
41 ON3
(2) N3IdMIN 17VD
(€E- *1° '1°) 1074 17V
(«PB°1P38Q:PP BPEI.) AVIIA I1TVI
3svdl 1Ivd
(666- ‘"8 °*°"8) 101d 1IV)
1 =« WON
N3HL (AINAIXW "19° WON) 31
I + WAN = WNN

NI N3 GV ——— -

3

2

SIN3IA3 ANAIXW NVHL 3UOW 41 1071d GN3 O

N3HL ((.A, "03° LTNW "¥O" %

(¢ « "03° YVLS "GNV" (N. “03° LINW))} °“GNVY° (dINSN "19° A3N))}
I + 738VIN « T38VIN (. . "03° WVLS)

(1V *ZETL ‘Q°¥d ‘9°C3 'B'rd *181L) LVWH

YVLS ‘IVS *Ivad ‘100 (8PPZ = HY¥I ‘A6 ‘LINIAI) QV

T ¢« A3N = A

(ZEIY ‘X1) LVWH

AN3IAI (BBOZ = WY3 ‘@\B1 = ONI ‘@8 '2) Qv

1 + 3ANITL = 3NI

ED
ED
03
3
3N
04
ER ]
1

2

86

a8

8L
2

AN3A3 av3d D
2

(2) N3IdMIN

(E- *1° °1°) 10d
(.BO'18:80:00 POYB.) AVIIQ
3svy3l

(g '@ ‘"8 S10d

WVY¥D0¥d L07d IZIWVILINI

1V
ARLA
AR
1V
1V

J
J
J



99

‘rYil'd ‘(@B61)

("NY¥Yd OINIW *°S°9°S°N 3HL 1v Hio®)

“3INVId 3T410N1Yd IHL N3AID

‘NOILNTIOS 3NVId LAVd 374000 3181000

‘SO¥VHOTY ONV IV NI G3INT430 SV Jdv WY) ONV 130 ‘THd S318VI¥VA 319NV
*33008 3AVA A8 S3LON SSVID WOU4 ‘¥B61 ‘“INNC "9HYIGNISVYIH INVd A8 NILLTYM

v 40 3INVI4 AdYIVIIXAY 3HLI 31viNdIvd

coLoo

(Zv¥S ‘2v0 ‘200 'Ivs ‘1Iva ‘100) NIdXNV 3INILnOYENS

LLLLLo

aN3
do1s

INETL *3NIT NO ¥OUWW3d Ov3d « ‘s INIUd 9982

J
¥youdl avad ?
J
d01is
(2) 3s0

39VdA ‘i X. ‘N1LOTd ‘.= 3IZIS 107d WNWIXVW. '~ INTUd

IXVHY + XVWXD = N1107d
(666 ‘'# ‘°@#) 1014 11vd @891

3
3714 30 ON3 O
2
8L 0109
31 ON3
821 0109
41 ON3
(8°1 "WAS ‘1IXVKWY %
‘ovy ‘l1d ‘. o “ZXVWY ‘A3 ‘XD ‘WZV 'NIV) WAS11d4 1IVD
31 ON3
Q¢ = WAS
3is13
+J¢ = HWAS
NIHL (o ¢+, "03° (E3E)IANYL “UO" N "03° (EIEIAWUL) 41
e
NOI1OW 1SHI4 1074 D
o)
N3H1 ((,A. "03° 104174) "ONV* (A, "03° 170W "¥O0° %
{¢ « "D3° YUVLS "GNV' (N, "03° LINW)})} "ANV" (dIASN “19° AINI)4I
N3HL (. « C3N° 3WVN) 4l
(IV *X2 ‘2'Sd *#V *XE ‘1°94€ '#V °*X1) LVWHO4 el
JSIQ *1M ‘dWidd %®
NIV ‘WZV 'LSIQ ‘3WVN (8882 = ¥u3 '@8f1 = ONI °‘PgE1 ‘2) av3y
1 + 3INITE = 3NIT] 821
3
0Yv) 3ISVHJ av3y¥ I
3
3ANTINOD ‘28]
(V) 1VWYO4 281
INIT (9882 = ¥¥3 ‘881 ‘2) 0av3y
T + 3NIT1 = 3INETL
INIOIN ‘T = 1 @11 00
T + T1/(1-YViSN) = 3ININ
YVISN (8982 = dYy3 ‘s °2) 0OV3IH
I + 3INITT = 3NETI
2
SNOELN10S ABUVIN Y¥IAO dINS D
N o]

‘GVY *10d11d ‘1d ‘S leZXVWY

31 ON3
("1 *1VS "IXVWY %
‘100 *1va ‘AD 'XJ) 101d4d4L 1IVD



100

(TIHdINISQe( IWVTIXINISQs (173015000 + (T

(BA 'BX ‘1dOML *3ZI1S)

avy/2Znv

312410 INILINOY¥ENS

anN3
N¥NL13Y

X = 2VS

(N39S ‘(ZWVIX1}SOIVQINSISA = ZWVIX

209°1 =

N3HL (908" T "19° 2ZW

31 ON3
ZHYIX
vixi) 4d1

(5]

LLLLL

o]
H3IT180Y¥d AIVYNIIV INIHIOVW DI

(TIHd)ISO0J0s(1T13QINISAe(ZIHdINISO ¥®
+ (TIHdINISQ«(1730}INISA(21Hd)SOIA-
AvY/((TT130)INISAe( (THWVYIX)S8VAINISQISOIVO = 2Vva

#0P°H9E - 200 = 200 (9AP°H9E 1D °
AP °P99E + 200 = 200 (P0B°H 17"
pap°p8Y - 200 = 200 (#Q8°'F "17°

QVYe (£#QF°P6 ~ 200Q)

uvy/1108

= ZWVIX

200) 41
2aa) i1
1vs) 41
= ZIHd

*dOLIZNViVa = 2aa

IHd)S0J0 ( IWVYIX)S02Q = 108

(TIHd)SOJ0e ( TWVIXINISA=(17301S020 ~ (TIHdINISQu(IWVYIX)S0DQ = dO1

INVId AUVITTIXAV 40 ITONVY dI1S

SNVIAVy NI 3INVId TVdIIDNIYd 40 JTINV d11S

378VIY¥VA HI1VHIS

AYVITTIXAV OL NIIS ¥3dOY¥d ONINDISSY dO04 FTIONV dI1S 3INVId TvdIINIY¥d S3AVS
NVIOQvYd 01 S33¥330 WOYJ ¥O1JIvi NOISUIANOD

SNVIAvy NI 3INVId ABVITTIXNV 40 3IALIYLS

INVId TWWJIINIY¥d JO ]ITYULS 3NVId 1Invd

ANILINOY OLNI 3IWIL 1S¥I4 41 3IN¥L 1S3l

SNVIQvY NI 3INVId TvdIIONI¥d 40 IFTINV dIQ

318VIY¥VA HILVHIS

ANVId A¥VITIXNVY 40 FTIINV d11S
3NVId ABVITIIIXNV 40 NOILD3YIQ dIQ
AINVId A¥VITTIXNY 40 3IONV dIQ
$33¥930 NI 379NV dI7S

S33¥930 NI SNOI1J3diq dIa

S33¥930 NI 319NV d1Q

PAP°P9E + TIHd = TIHd (PQP°F 11" 1

PAP°SY/ (PP T INVIVA = QVY

ZHVIX
THV X
dol
N9S
avy
21Hd
TIHd
1S¥14
1330
io8

2vs
24a
2va
1vs
1aa

QVYsIVS = THVIX
IvS = N3OS
avielva = (730
Av¥deIIHd = TIHd
IHd) 41
pAP° 96 - 100 = TIHd
31 ON3

"3SIv4° = ISYI4
N3IHL1 (1sudl4d) 41
avy ‘1S¥Id 3AVS
/73NY¥l'/ 1S¥l4 viva
NOISID3¥d 378n0Q
NO1SIJ3¥d 378N0Q
NOISIJ3dd 3718100
NOISIJ3¥d 318n0Q
NOISIJ3H¥d 3318Nn0Q
NO1SID34d 318Nn0Q
NOISID3IY¥d 318n0Q
1va1901
NOISIJ3¥d 378n0Q
NOISID23¥d 318n00
vy
Iv3d
AR
vy
vy
Iviy

tva

2



101

JWIL OL ONIGNOdSIUYOID 3WIL AY¥VNIS
+SS° SSIWWIHH 0QQQ. W304 3IHL JO LVWYOI 3IWIL SWA OUVANVLS

NOILSOd L01d A

NOI1SOd 107d X

sniavy 370¥12

Q3S0dW03 312UIJ HIIHM 310 SINIOJ 30 ¥3IBWAN
X3ANT 4001

ITONVY

¥IIN3D 40 NOILSOd A
¥3LN3D 40 NOILSOd X
1d»OML

¥3L3IWVIAQ 37241

(8-
{8 3AILVIIN) 3KIL Q3S4dVII V

(9°3NE

IWIL AY¥VYNIS OL 3WIL IIDSV L¥3IANOD

]
3NWIL

AY3A023Y N33W

{3IWIL)

(2
(3ITONVINI
{379NV)SO
(N)1V0I4/(C)1VO

(g

‘2
(°"ge

aN3
N¥NL3Y

UIBIHSSAS 1IVD
IAVAVIY ONV 3ILVNY3GIH
‘) AMQHISSSAS 11VD
Y04 dN3INVA Vv IINGIHIS

1) WILNISSSAS 1IVD

NOISID3dd 318n0Q
(»)»dILIVUVHD

JS ¥04 AVI30 V S3iv3Hd

AV13Q 3INILNOWUBNS

aN3
NY¥nL3IY

3INNTLINOD
‘A 'X) 101d 11VD
S»23Z1IS + OA = A
Je232IS + OX = X
T4+ 1d0ML = 3TONV
N ‘T = ¢ 81 00
‘OA ‘X)) L07d VD
2321S + gX = X

3712d1)0 MAvuad

= N (Bl "L7° N 41
»23215)11Y0Ss82 = N

LoV [SE NS oo Lo [SRSRE) [ Lo

-0

e}
e}
e}

e}

MVYQ OL SINIOd 40 # WNWILHO 3iNdWOD 2

S°P»3ZIS = 23ZIS

RLER ]
Wy
wv3d
¥3IDIUNI
U3IDIINI
kL

w3
vy
vy
v

370¥1D v 101d

b}

2

2
9



102

NOILISOd 107d A

NO!11SOd 1074 X

378VIYVA HOLVYIS

‘ 378VIYVA HOLVHIS
SNVIAQVY NI 3INIULS

SNVIAVY NI HlOWIZV

saravy

X3ANI 4001
SNVIAVY NI 319NV did
- AN3FID1 44300 Snidvy

i

i

i

i

i

i

i
X3ANI HOLVHIS i
i

i

i
HLIOWIZV i

LN3WNDYY AWWNG

SNVIGvYd N1 3IDON3AIDNI 40 319NV |
SNVIAvY N1 3JTINV i

S33U930 NI ITONV INTULIS ||
372¥1D 40 Sniavy i

aBl/1d i

Id i

S33¥334 NI 313NV dIa i

Y3ILNID 3ITDYID 40 NOILISOd A i
YILNII ITOYID 40 NOILISOd X i

(9gAYLS

d333 WY04 1108V i
3dvIS3 11IJSv |

41 ON3
NYnl3y
(Z 'A ‘X)) 101d 1IV)
AD ¢ (1d + QUNYLS)ISODwXVWY = A
XD ¢ (1d + OYNULSINIS«XVWY = X
(E ‘A *X) 107d 1IVD
AD + (QUNYLS)SOI=XVHY = A
XD ¢+ (QUAYLSINISXVWY = X
N3IHL (#'86 "03° 941d40) 41

b
INVId TVIILY¥3IA 40 3ISVI D
2
Zue(Q¥dIQ - G s1dINVL = Qdi
AvU«9501da = ai¥dia
AV« DANYLS = QUANYLS
2
A Iv3y
X vy
adi ' RLEL]
vl Ivay
auiyLs 3y
(1612VS 3y
sniavy vy
In ¥3I9IUNI
1 ¥3IDIINI
qydlia vy
o , NOD vy
I 3] Wiy T
94V w3y
(E6)dNIV Iv3y
ANV vy
9GMYLS vy
XVHY v3y
avy Ivay
1d 1v3y
9d14a v3y
AD AVED]
X2 vy
]
13N 03Y3LS IYIHASIWIH YIM0T NO 3INVId L1AVY S101d D
2
CXVWY ‘GVH ‘Id ‘941dd *AD ‘XD) 1d4107d 3INILNONUENS
o)
]
b
2
b
aN3
NYN13Y
2
(1VZ *X1) LVWYO4 a1
8 'V (#1 '9) 3ILIYAM
(Z1IYVHD = @
) (LZ)IYVHD = V¥
o)
] T« ¥ILOVHVHO
v I« YILIVHVHD
)
TUNIWY3IL XINOWINIL V 01 300D 3SVY¥3 N3IIHWIS V SON3IS D
b

3SVYE3 3NIL1NnO¥ENS
o)



103

M1l 40 QN3 40 NOI1ISOd A
37J¥1D 40 NOILSOd A

AJ11 40 GN3 40 NOI11SOd X
370¥12 40 NOI1SOd X

SNVIQVY NI HINWIZV

HLONIT 214

NOILISOd XJ214 33¥D3Q #6 S1S3L
NOI11S0Od X211 33¥93Q &1 SiS3L
$33¥93a ¥IA0O X3AN1 d001
(PB1/XVAY) 318VIYVA HOLVYEIS

3710¥12 40 snlavy

#8l/1d

YILNID 3T0¥ID 40 NOILISOd A
Y3ILINID 370¥ID 40 NOILISOd X

SLNIW3IYINI 3I3¥030 S & I 1DUID AVYHQ D

b}
(2) N3IdM3IN 1IVD
2
i dA 1v3y
i A Iv3y
i dX vy
i X vy
i IHd vy
i d vy
i NN ¥3IDIUNI
i N ¥IDILINI
i I ¥IDILINI
i 2182 Iv3y
i XVWY Iv3y
| avy v3y
i AD vy
i X2 vy
o]
13N 03¥3LS V 4O ¥ILIWI¥Id 101d D
2
(XVWY *aVvy *AD °*X2) 1UAN¥LS 3INILNOUBNS
be]
2
]
2
]
N3
NY¥nL3Y
2
INNTLNGD 82
41 QN3
(2 ‘A ‘'X) 101d 11VvD
3s13
(€ A ‘X) 101d 11V
N3IHL (I 03" 1) 41
AD 4+ (ZV)SOJ«SNIAVY = A
XD + (ZVINIS«SNIQVY = X
(S Bx(IW)INIVINIS«NOD = SnIavy
41 QN3
a¥NYLS + (IWIZVS - 1d = Zv
I - 181 = IW
3513
Q¥AYLS + (1)12ZVS = 2V
1 = IW
N3IHL (16 *371° 1) 41
#81 "1 = 1 82 04
("2)LUOS«XVWY = NOD
2
3INVId 101d D
2
Q¥dIQ - G'wld = (16)dNIV
avie 06 = (16)ZVS
. INNTLNOD &1
(DUV/((T)IZVSINVLISOIV = (1)dNIV
(ZV1 + ZV1iwsddl + Gd1)1¥0S = YV
2ue((1)ZVSINVL = 2V1
(9YVINVLVY = (1)ZVS
(ONV)IS0D/((Zun (INVINIS)u(Zus(Q¥4IGISOD))ILUDS = DYV
QVv¥s(T - [11VO14 = DNV
#6 ‘1 = 1 @1 oa
2

HLAWIZV ‘3J3N3QIONT 40 319NV 3LNdWOD 2



104

JOGWAS 101d 40 3IONV
SIXV d/1 40 3ION3QIONI 40 319NV
SIXv 1l/d 40 3IN3QIONI 40 319NV

Li3ddd Wv¥I0ud NI ALITVAD AJ1d OL1 Q3INDISSVY LHII3M

VY

3710¥ID 40 sniavy

fBl/1d

V1ivQ NOILOW 1lS¥I4 107d (LON) OQ=(N)A :9Vv14
1d

TOEWAS L1'd 30 LH9I3H
NOI123dIQ0 410

379NV dIa

Y3ILN3D 372WIJ 30 NOILISOd A
¥3UIN3ID 37J¥ID 40 NOILISOd X

INV vad
ZNIV R EL]
iNIV vy
2
iM v3y
tvs v3y
Xvhd Iv3d
avy 3y
10d1d 1483 LIVUVHI
1d vy
311K w3y
1ag W3y
iva vy
Ad AL EL]
X2 vy
]
S3XV L ONV d 107d D
J
(LM *Tvs %
*XVWY ‘aVY¥ *70d17d ‘Id ‘3ILIH ‘100 ‘'1VE ‘AD °X2) 101ddl 3INILNO¥EANS
J
e
J
J
2
GN3
T B NYNL3Y
2
(2 *ZIS) + AD °*XJ) 101d 1IV)
(€ ‘218D - AD *XJ) 101d 1IWVD
(Z *AD ‘ZIS] + X2) 101d 1V
(E *AD 'ZISJ2 - XJ) 101d 1IV¥2
XYW 1@ = 218D
2

Y3LIN3D Lv + 101d D

2
3NNILNOD [ 1
31 ON3

(€ ‘A *X) 1074 11VvD

3s13
41 ON3

(€ *A 'X) 1074 1V
(2 “dA 'dX) 1074 1V

Ad + (IHAINIS#(IILl + XVWY)

dA

X3 + (1Hd)SOJe(JILl + XVWY) = dX
N3IHL (# "D3° (81 ‘1 - [)IQOWC) 41
(2 A *X) 107d 1IVv)
N3HL (1 °19° 1) 41
Ad + (IHdINISs(d + XVWY) = dA
X + (IHd)ISOds(d + XVWY) = dX

J1 ON3

XVHU=18"9 = d

3s13

XVHde O 'F = d
N3HL ((#6 °19° [) "ONVY" (8 "03° NN)}) 41 3873
XVHYe20'8 = d

N3IHL (@1 °19° [) 'ONV" (# "D3
P6u(B6/(1 - [)) - (1 -
Ale(BI/CT - 1)) = (1}

N)) 41
I) = NN
1) = N

Ad + (IHJINIS«XVWY = A
X3 + (1Hd)}SOJsXVHY = X
f'SaQVida(i - 1)1VOTd = 1Hd

€L 1

= § #1 oa



105

¢¢ IVdIINIYd 40 3104 OL INVId AYVITITIXAV 40 3104 WOUS HLAWIZV

AVIILY3IA WOU4 GIYNSVIW 3INVId AUVITIIXNY 40 SNVIAvE NI 3ITONV dId
IVIILYIA WOUd QIUNSVIW 3INVId 3VdIONIUd 40 SNVIAQVY NI 319NV dla

¢¢ 3704 40 SNVIQvd NI 39NN i 39NN 1d Tv3y
Q3sn 1ON i vilia vy

a3sn LON i WZva w3y

i azv Tv3y

¢¢ 3704 40 SNVIQVY NI HLINWIZV i HiW1ZV vy
SNVIavy NI 204 i ZNOTY vy

SNVIQv¥ N1 140 i iNOTV Tv3y

i 2ivv vy

i TivIv Iv3y

fa81/1d i avy Iv3d

Id i Id vy

INVI4 AUVITTIXNV 40 NOILD3IYIG dIC i Zaa Tv3d
3NVId 3VdIONI¥d 40 NOI1D3WIQ dia | iaa Tv3d
INVId A¥VITTIXAV 40 31ONV dI1Q i 2va v
ANVId 3IT4IDINIY¥A 40 ITONV dIQ i 1va Iv3v
SIXV d/1 40 HLINWIZV i 2zv v

SIXV 1/d 40 HINWIZV i 1zZv v3

SIXVY d/1 JO 3ON3AION] 40 3ITONV | eNIV Tv3d
SIXV 1/d4 30 3ON3QIDNI 40 379NV | INIV v

S3IXV 1 % d 30 IONIAIINI JO ITONV ANV ZV 3Fi1NdWOI S3NVId OML N3IAILD

(av¥‘id ‘200 ‘10aQ ‘2va ‘Iva ‘2zZV ‘1Zv ‘2ZNIV ‘INIV)JONVL INILNOYENS

anN3
NiNnl13y

(1A “ZHAS ‘XVWY ‘Ovd ‘Id ‘JINVIE ‘3LIH ‘AD ‘X0 %
‘2ZV ‘ZNIV) WASLTd T17vD («A. "D3° 10d17d "¥0' 1. 'D3° ZWAS) 4I

(1M ' IWAS ‘XVWHY ‘QVY *Id ‘JANVI8 ‘31IH ‘AD ‘X2 %
‘1ZV ‘INIV) WASLTd 11VD (A, "D3° 10d17d "¥0° ,1. °D3° 1WAS) 41

STI08WAS 107d

31 GN3
vde = ZHAS
«le = INWAS
3813
1dle = ZHAS
«de = [HAS
N3HL ('8 *171 1VvS) 4l
(avy *Id ‘200 ‘1GQ °*2vQ ‘1va ‘2Zv ‘1zZV °‘2ZNI1V ‘IN1V) dONVL 11VD

S3XV 1 OGNV d ONIJ

(2vS ‘2Zva ‘'20a@ '1vs ‘1va *100) NIdXav 11vD

ANVId A¥VITTIIXNY GNIJ

[ o+ = JINVIE ‘@°8 = 9NV) UILIWVUVI
T08KWAS 107d d/1 ZHAS T« ¥310VUVHO
JOANAS 101d 1/d & ' IWAS T+ ¥31DVUVHD
INVId AUVITIXAV 40 3INIVLS i 2vsS vy
INVId AdVITIXNY 40 NOI1D3¥IG dI0 i 204 vy
ANVId A¥VITIXAVY 40 379NV dIQ i 2va Tv3y
ANVIR i ANVIE Y+ ¥3LDVUVHI
SIXV d/1 10 HLNWIZV i 22v vy
i

SIXV 1/d 40 HINWIZVY 1Zv Iv3iy

(84 LvLOLLOLOL LCOoL

[SES RS

[SESNE]

(SRS RS



106

1114 IWNOISSIUdWOD ¥O0J4 ¥OLD3SIE 3ITDUID 40 NOILISOd A
TOGWAS 40 NOILISOd A

1113 IYNOISSINdWOD ¥O4 ¥0LD3SId 3TIDUID 40 NOILISOd X
T108WAS 340 NOILISOd X

NOILISOd 107d 0L AD ‘X3 WOU¥J 3INViSIO

3NILNOY O4NT 3WIL LSHId OV14

T114 TYNOISSIUAWOD 304 d0LD3ISTI8 31081 JO ANIWIUINI 3ITINV
(8°2)LH0S » XVWY

SNV]avd NI 2V

INV SV 3IWVS

1713 TYNOISSIWIWOI ¥OJ ¥04I3SI8 3IT10uID 40 3TNV
SNYIQvyd NI N1V

113d3 Wvud0ud NI ALLTIVRO XJ1d 04 QINDISSV LHOIIM
T08WAS 1014

370412 40 Sniavy

#81/1d

1d

TOGWAS 40 LHOTY 04 03410174 38 04 ONIULS
T08WAS 30 LHOI3H

¥3ILNID ITOUII JO NOILISOd A

¥3iN3D 370HIJ 40 NOILISOd X

TO0GWAS J0 HiNWIZV

T08WAS 40 3ONIAIONI 30 3IT1ONV

(L 7 d) 108WAS SIXVY SSIYLS ¥O 'T08WAS 01 AX3IN IWVN NOILVIS HLIIM (-*+°0°D) T08WAS NOILOW 1S¥IJ ¥W3IHAII L071d

‘XVWY ‘avY ‘1d ‘3IWVN ‘3L

SOdA
A
S0dX
X

]
1sul4
ONVa
NOD
yzv
319NV
ONV
UNIV

im
WAS
XViWY
avy
1d
IWVYN
JLIH
Ad
X3
v
NIV

2

SAVY IN109dN D

QVHde«NIV = NIV
avde2V = ¥ZV

Iv3y
vy
vad
kL]
vy
wvaisol
V3
v
v
AL ]
w3
v

wv3d
[s¥31IVHEVHI
vy
v
w3y
P2 ¥HILIVUVHI
e
v
vy

2

vy
V3

(JM ‘HAS %

IH "AD *XD 'Zv ‘NIV) WASi1d 3NILNO¥ENS

aN3
LLIFE} ]

‘96 + OVY/IINRG = 2NIV

(HIWIZV ‘1d«8 ZINOIS - HIWIZV = HIWIZV (Id ‘19"

(HLWIZV ‘1de@ ZINOIS -

(SOdA

ag3sn 1ON
a3isn 10N

22(S33¥930 S? =) SIXV 1 0L d 0L 3INVId 40 370d WOY¥S L4IHS TVHLAWIZV

*SOdX ‘WZve

(HiWIZV ‘39NNd

(HIWIZV *39N0d
‘Azv ‘vilaa ‘1

‘szv ¢

OVY/HIWIZV = 22V
(HIW12V)S8VY) 41
141HS) A2vE 1IVvd
Id ¢« B2V = 82V

‘A6 + GVY/3INNTd = INIV

HIWIZY = HLWIZV (14 "49°

‘ezv
NOWV ‘I

AVH/HINIZV = 12V

(HiWl2v)S8V) 41
L4THS) X0VE 11VI
LvIv) 2v134 11v)

(ZNOTIV *Z21V¥IV) 1di3¥ 11VD

aVY¥e200 = ZNOV

VY (2VA - °"@6) = 21VIV

avd« 100 = INOTV

aVd«(IVa - °"86) = 11lVIV

(186ES8L°9 = LJIHS) YIL3IWVAVI

SO0dA
SOdX
141HS

vy
vy
viy

LoV

[SESRERERS]



107

WO¥4d Q3LINDIVI 3IuV (INOT

(VD “J¥Vd OTINIW S9SN

(JULVTIINISS (. BLVIINIS + (BNOT -

(ONOT~INOTINISe( . 1LV)S

/v = (9
(B8 + VsV)ILYOS = (VI
INOT)ISODw( (1LVIISODu( . BLVTISOD = (VL

0) = Vv
JY3IHM

ZVINVL
3Q)NIS
30)S02

‘TLVT) LNIOd OL (ONO1 °"ALV1) LN1Od WO¥4 PZV HLNWIZV ONV VL1130 3IONVLISIQ DI¥LN3IDO3D 3HL

**2Z/3L1H ‘A

N320

v *-g
“°2/73LIH ¢+ X) T0BWAS 11VD (., v "3

(2 'SOdA *S0dX) 1O
(3IONVINISs3LIHeS" + A
(3TONVISOIwILIHLS" + X

1d + SNV

(€ 'SOdA 'SOdX) 10
(ITONVINISsILIHaG" + A
(3TIONVISOI»ILIHaG" + X

INY
ONVD + 9N

N ‘1
(N}LVO1d/

NYLINC 30N¥8) SHLINWIZY ONV ‘SIINVLSIO “SNOLLILSOd J1¥LINID0ID ILVINIIVI - NIJOIH

39 3INlLnodNeNns

aN3
LEONEL]

41 ON3
MELLZPEER R ]
N° JWVYN) 41

JWYN NOILVLS 107d

41 ON3
INNILNOD
14 1Iv)
= SOdA
= S0dX
= 379NV
1d 11v)
= SOdA
= S0dX
= 379NV
v = ONV
= 1 pl 00
Id = 9NvQ
‘@ = INV
6 = N

N3IHL (.. "D3I° HWAS) il

3710412 NOI
(A X ‘Idep*2 ‘3ILIH)

10

(1 *@#'9 ‘(WAS)I3¥X ‘3ILIK ‘A 'X)
ILIH
311Hs9

N3HL ((,l. °"D3' WAS) "¥O' (.d.

.

Ad +
XJ + (
(G A=UNI

SS3IUMWOD NI 1114
312¥12 1V
GWAS NOLLOW LS¥Id

3as13
TOBWAS 11v2
#S° - A = A
82 -~ X = X
‘03" WAS)) 31

TOOWAS SIXV SSIULS

YZVISOdsd = A
YZVINISHY = X
VINIS«NOD = ¥

(9°2)11H0S«XVWY = NOD

uzv
NIV
NIHL (96

i1 aN3
¢+ 1d = HZV
- 1d = H¥NIV

197 NIV)Y 41

VPLLLLLLLO

(8] vLLLLL

SRS

A

[SES RS

[SHERE]

[SHENS]



108

1104812 + NOI0D#11S=01S = 17300
(PIHd - NO1ISOD = NOIOD
{BiHd - NOTVINIS = NOOYOS
ERRK]
‘e = 12v
‘8 = B2V
‘8 = vi130
N3IHL (@ "D3° (PIHd - NOTY "GNV '@ ‘03 (#LD - 11D)) 41
(1¥1)S03 = 1iS
(LYIINIS = 14D

J
(A X *12Zv *#2Zv ‘VL130 ‘NOT 'LVI1)ZVI30 A¥INI
]
SHLIAWIZY °*3INVLISIO J1¥LNII0ID 3IHL ILVINDIVI - ZVv134d D
2
NY¥NLIY
NO10 = A1Hd
(1VIOINIS = B1D
. (1¥10)S0D = 4iS
J
(NO10 ‘LVI0)Ld43¥ AYLNT
J
ANIOd 3ONY¥3IIIIY 3IHL 30 SILVYNIQYOOD DIYLNII0ID 3IHL IYOLS - 1d33¥ D
2
(Zua(lVYS - “1)/(UVIS - *21aiVI4 = VOISWVYTY) ¥ILINVIVI
(LET"QLEY = OVYI ‘/SZ°862/°1 = LV14) ¥I1INVIVL
o S . = tide 2 = 1dOML ' £685E5926S5H0 1€ = 4 UILIWNVAVYE
LVI0 ‘@1Hd ‘#LD ‘#LS IAVS
J
Ide2 |} 1dOML Iy
IANLTLVT LNIOd AYVANODI3IS 30 3NISOD | 11S VY
300nLTAVY LNIOd 3IDNI¥3I4IY 40 INISOD i 218 Wiy
3GALIONOT IDINIYIIIAY ‘LNIOd AYVANOIIS 3JO 3INIHIIF1Q 40 3INIS NO10S w™IY M
LN1Od AYVANOD3S OL VLI3I@ 40 INISOD i 11308 RAEL]
1VI0D LV SNIQvyY HiIWVI i snIavy RAEL ]
trrestrice g id vy
JANLIONCTY INIOd AYVANODIS 3IONIUI4IY A1Hd AL AL ]
SNYIQVY NI 30NLIONOT NIDIMO | NOT0 vy
SNYIQVY N1 3anLi1iv] NIOL1NO ivi0 vy
SNVIAQvYY NI 30NLI9NOT 1 NO1 vy
SNYIQvy NI 300Lliv] vl vy
J18VIYVA AWWNG 1§ YaanY1 Y¥3I03LINI
(£9-59 ‘29 ‘SO03 ‘1861 ‘ZLIAOHD) LNVLISNOD ONINILLIVII HI¥VI | i1vi4 L ER ]
(£9-59 ‘29 °SO3 1861 ‘ZIiIAOHD) SNIAVY IVIYOLVNOI | avyl vy
L LN10d AYVOANODIS Of SILVYNIOQYOOD ¥VIOd NI HLAWIZY | NOTa vy
S33¥930 NI 3IDONVLISIA DI¥INID0ID i Yil3o w3y
ANIOd AYVANOIIS OL HLIAWIZV 310 3INISOD |} -2 &) v3y
3anL1LivY LIN1Od AYVANODIS 30 3INIS | 14D way
3004L14VT AINTOd IONIYIIIY 40 3INIS -} ] wvIe
NO11VLS 340 300111VI0D 39VYIAV | 1v130D vy
3ANLIONOT IDINIYI43Y ‘INIOd AYVANODIIS 340 3IINIY¥II4IA 40 INISOD § NO10D w3y
INIOd A¥VYANODIS Of Vi73Q 40 3INIS 1130) vy
SNVIQVY NI LNIOd 3IONIUIIIY 0L LN]Od AUYVANOIIS WOU¥Y HINWIZV | 12v w3y
SNVIAVY N1 LINIOd AYVANOIIS OL INTOd IINIYIIIY WOUS HLNWIZYVY i gy w3y
SILVNIGYO0D ¥VI0d NI HLOWIZY ‘Snlavy i Vi3HL 'Y vy
J
“1S¥3 NYHL HLYON WO¥3 ISTIANIOTI QIYASYIW SI HIAWIZY J
*GIINVHIYILNT (INOT ‘. TLVI) ANV (BNO1 '.BLiVT1) HLIM SVINWYOI IWVS JHL A8 0ILVINIIVI SI HINWIZV XIVE 3HiL J
‘NOISYIANOD U034 J90L99 NOILINNY 33S  “0I0SdI113 IHL 40 ONINILLIVII FHL S] VHdIV IY3IHA J
CUAVIINYLS(VHETIY - T)le(VHAIV - 1) = ((LVVINVL A8 LVI 30NLILVT DIHAVYI03D 3IHL WOWJ NILLOD SI .LVY 3ANLILVI DIY¥INII039 3IHi J
J
SLNIOd 340 S3IANLIONOT = INOT ‘8NO1 J
SIN]Od 40 S3I0NLTLVY DIYINIIOID = 1AV '.9LV] J
(ANOT - INOT)ISOJw( . 14VIISOJe( . BLVIINIS - (L ILVTIINISH(,BNLVTISOD = 8 J



109

aN3

N¥NL3y

(X “AIZNVLV = VIIHL
{AsA ¢+ XeX)LY¥OS = ¥

SILVYNICYO0D ¥VIOd NI HINWIZV ‘sSnravy | Vi3HL ‘¥ Wiy
SILUYNIGUOO0I UVINONVLIIY A'X | A'X w3y

(VI *JNY¥vd OINIW S9SN *NVIINC 3In¥B) SILVYNIAYOOD ¥V10d OL ¥VINONVLIIY WOU3 1¥IANOD - 4OLYAD
(VL3HL ‘¥ ‘A ‘X)4OL¥AD 3INILNOYENS
an3
NunL3Y

{NO1 “TdOMLINDIS - NOT = NO1 (1d "19° (NO1ISEY) 4i

NO1G + BIHd = NO1

(11S “1LD)12NVLIVY = iV

(NOTQ ‘IL1S “(@ZVINIS»L1130S '#20+17130Sef1D - 17302.81S) dOLHYAD TWD
17300810 + #2J+1730S«@1S = 11D

(AZV)S0D = B2D

(V1130)S02 = 17300

(VLi130)NIS = 1730S

(NOT "LV '@Zv ‘Wi130) XIVE AYLN3I
ZV ‘Y1730 WOYd LNIOd ABVANODI3IS 30 SILVYNIOY00D JI1WINIIOID ILVINIIVI - NOvE

Nun13Y
(BZVINISsVLTI0=SNIOVYE = X
(@ZV)1S0J«V1i130sSNIAVY = A
(Z#u{1V1I0J)S0JeVABWY1 + £°1)140S/0VY¥I = SNIAVY
*2/4LVI0 ¢+ LV} - °2/1d = LVI0D
: 41 aN3
1dOML + 12V = 12V (£°'@ 11" 12v) di
1dOML + 92V = @Zv (8°@ "L11° AZV) 41
(1ZV *1730S ‘@#iS«NOTGS- ‘NOTAI«11J+81S - @LDs11S) dOLYAD 1IVD
(17302 ‘1730S)IZNVLIVY = vi1IQ
(@ZV ‘1130S 'NOTIGS~ILS ‘NO1GI%84J611S - 11Je01S) dOLYAD 1IVD

[SHSN*)

VLo

o

(SRS NE]



