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EVALUATION

1, This reportis th: Final Report on the contract. It covers

research done on the radar cross section of turbulent wakes during
the twelve month period 1 Jul 75 to 30 Jun 76. The objective of this
work is the generation of a computer code which can accurately
predict the radar cross section of turbulent reentry wakes of arbitrary
diameter, electron density and strength of turbulence,

2. The above work is of value since it provides a method for
computing the radar cross section of ballistic missiles and decoys,
including the doppler spectrum of the return. It will be used by the
USAF to evaluate the possibility of discriminating between the reentry
wakes of large and small vehicles,
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RONALD L. FANTE

Project Lngineer

Microwave Detection Techniques Br.
Electromagnetic Sciences Division
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I. INTRODUCTION

The subject of this report is a computer model for the radar backscatter-
ing from a re-entry induced fonized wake. The report gives both the theoreti-
cal derivations and the FORTRAN coding for the model, and thus it serves as
both a final report and a user's manual.

The model 18 based on a previously existing model', which applied the
same baaic tachnique but in a simpler way. Improvements in both theory and
method of application have been made during this study.

The basic technique of this model is to use a distorted wave Born approx-
imation in which the nonrandom background medium is represented as a radially
nonuniform cylindrical plasma. The propagation of electromagnetic (em) waves
in this background medium is formulated rigorously and solved numerically to a
high degree of accuracy. The results of these calculations are used to 'dis-
tort", or weight, the Born approximation for the scattering by the turbulent
fluctuations. Section II gives a more detailed general deacription of the
model and Section III glves the full details in a manner which relates direct~
ly to the computer code. Section IV discusses the results of some calcula-
tions intended to demonstrate the model's agreement with published data and
to show the significance of certain phenomena included in the model., Section V,
vhich concludes the report, gives recommendations for future development.

1. P,E. Bisbing, 'Final Report: The EM Scattering Model for Re-entry Wakes. E
Volume I, The Wake Field Penetration Model of Radar Scattering, "General '
Electric Company, RESD, Report No. 75SDR2386-~1, December 1975.
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II. GENERAL DESCRIPTION OF THE MODEL

A, Background

This section 1s intended to give the theoretical basis for this model.
This theory fits within the general topic of the interaction of waves with
random media. In particular it relates to em wave.scattering by turbulent
plasma. Inasmuch as this report is not intended as a survey, we refer the
reader to the review of this topic by Granatstein and Feinstein?. Also, the
closely related topic of em wave propagation through random media has been
surveyed recently by Fante®., Thus we will refer only to works which have
established those points which are pertinent to the approach used herein.

;-
o e ALy, ST s SEEAS

The most basic part of the model is the Born approximation, which ap-
pears to have been originally applied by Pekeris" to acoustic scattering in
turtulent media. Its first application to radio waves was by Booker and
ol Gordon® and to ionized media, by Booker®. Tatarski’ gave it a generalized
form in terms of the turbulence spectrum function. The name "Born approxima~
tion" is borrowed from quantum thec.y to denote single scattering; i.e., it
is sssumed that waves propagate undistorted in the medium, Improvements to
this approximation have accounted for various aspects of the medium which
tend to distort the wave before (and after) it reaches the scatterer in
questiun, Thus the name "distorted wave Born approximation',

—an S

Refraction in the mean wake plasma is a very significant source of dis-
tortion for em waves in lonized media because it tends to bend the path of
propagation away from the interior of the medium. In fact when the line of
A incidence makes a low angle to the wake axis this effect is important at

b elactron densities which are sufficiently low that the undistorted Born approx-
imation would apply at normal incidence. Thus propagation in the background
g medium is the main source of distortion used in this model. Other distorting
effects are included in ways which are similar to previous theories.

X B. A Green's Theorem

ﬁ In mathematicul terms the Born approximation is the firgt term in a per-
8 turbation~iteration series called the Neumann series. A survey by Keller® gives

, 2. V.L. Granatstein and D.L. Feinstein, "Multiple Scattering and Transport of
¥ Microwaves in Turbulent Plasmas', Advances in Electronics and Elactron
¥ Physics, Vol., 32, pp. 311-381, Academic Press, N. Y., 1973.

& 3. R.,L. Fante, "Electromagnetic Beam Propagatirn in Turbulent Media', Proc.
o LEEE, Vol. 63, No. 12, pp 1669-1692, Dec. 1975,
' 4, C.L, Pekeris, "Note on the Scattering of Radiation in an Inhomogeneous
. Medium", Physical Review, Vol. 71, No. 4, pp. 268-269, 15 February 1947,
N 5. H.G., Bookar and W.E. Gordon, "A Theory of Radio Scattering in the

! Troposphere", Proc. IRE, Vol. 38, pp 401-412, April 1950.
3 6, H.G. Booker, "Radio Scattering in the Lower Ionosphere", J. Geophysical
4 Research, Vol. 64, No. 12, 2164-2177, December 1959.
. 7. V.1, Tatarski, Wave Propegation in a Turbulent Medium, tivanslated by

|

R.A, Silverman, McGraw-Hill, N.Y., 1961 (especially Chapter 4).

J.B. Kellexr, "A Survay of che Theory of Wave Propagation in Continuous
Random Media", Proceedings of the Symposium on Turbulence of Fluids and
Plasmas, New York-1968, Polytechnic Press, Brooklyn, 1969 (pp. 131-142).
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the derivation of this series in very simple terms. Letting M and V represent
the nonrandom and purely random differential operators, respectively, | the
unknown wave function and g the known source function, the equation to be
solved is

M+ V)u=g, (1)
Operate on both sides by the inverse of M.

(1 + M) = ¥-lg (2)
This equation can be written as follows:

uom =Ml o+ MTig (3)

Returning to (2), multiply both sides by the inverse of the binomial, using the
bitomial theorem on this inverse, giving

Wm D (-Mly)RClg ()
n=o

which 18 the Neumann series. This result can be written more explicitly as
follows:

-]
LRI N (5)
a=C
My = Mg Y
Hp = =MV g, om0 )

where U, represents the nth order contribution to U

Now let us specify the above syastem of equations for em waves. Assume
all quantities have the time dependence, exp(-iwt), where i is the imaginary
number, w is the radlan frequency and t is the time. Then the vector electric
field E obeys the differential equatilon

UXUXE = k2 (K+K')E + 1kJ (8)

where k 1s the free-space wave number (2n divided by the wavelength), K and K!'
respectively are the mean and random components of the complex dielectric
constant of the plasma and J 1is the source (transmitter) current density dis-
tribution. This equation is the analog of (1), where u is E, M ig kZK-VxVx,
Vv 18 k%K' and g is -1kJ. The inverse of M ig customarily expressed in terms
of a dyadic Green's functlon G, which satisfies Maxwell's equations for the
electric field of a unit point vector source in the mean medium only.

UxUxG = kZKG + 4TIS(r-r') (9)

In this equation I is the identity dyadic, & is the Dirac delta function and
r and r' respectively are the radius vectors of the field and source pointa.
Apply the divergence theorem of Gauss to the combination [GX(VXE)=Ex( VxG)].
Use of certailn vector identities gives
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S[G* (VXUXE) = E¢ (VXUxG)]dV = [ (VXE)+ (GxdS)
~f(VxG)* (EXdS) 10)

where dV is the element of volume enclosed within the surface having outward
normal element dS. Let this surface be an infinitely large sphere containing
both the souvce and the scatterer relatively near its origin. Then both E
and G are outgoing radiatilon on the surface and the curl is proportioned to
the vector product with the normal, so the right hand side of (10) vanishes.
Substitution of (8) and (9) 1in (10) gives

4TE = K*SK'E*GdV + 1k/J*GdV (11)

which is the analog of (3), so M-! s an integral over a scalar product with G.
The analog of the Neumann series is the following:

. -]

& E=1 E, (12)
. n=0

r 4TEy = 1kSI*GdV (13)
{;. 4mEy = KESR'E +GdV, no (14)
ih? In summary, (ll) is a Green's theorem, in which G represents propagation
! in the background medium (the mean or nonrandom component of the total medium).
h | It leads to the perturbation - iteration solution represented by (12) through
o (14), provided this series converges.

C. Representation of the Background Medium

Almost all previous theories ignore the background mediumj i.e., K ie
assumed to be unity everywhere. Then G is tha frae-space Green's function and
N the usual Born series comes about. Accounting for the background medium
- obviously is not easy, but in the present problem we can at least repraesent it
" such that G can be calculated. Thus let th. mean wake be an infinitely lony
b cylinder of plasma in which the electron density and collision frequency depend
E. | only on the radial distance from the axis. (The effect of axial gradients
k| will be avaluated later.) 3

R J Consider (13), the equation for the zero-order approximation. If the 1
background medium were free space, Ej; would be the field radisted by the trans-
mitter because C is the free-space Green's function. The effect on G of adding
the inhomogeneous background medium 1s to add a scattered wave, which aleo

. | couples to J in the integral. But if the transmitter is in the far field, the

: : coupling of the scattered part of G to J can.be neglected. Thus the signifi~

i cance of the right hand side of (13) is that Ey 1s the vector field induced in
the background medium by the transmitter. Note, howaver, that it iz the total
induced field, incident plus scattered, even though the latter component is N
assumed not to couple to the transmitter.

; The dyadic na.ure of G is more essential in (14), since, when the pertur~

ah o bation-iteration scheme is carried out, E, must be evaluated locally, at all i
RN points in the medium. The dyadic qualities of G can be obviated, however, when ;
the nth order far acattered field is evaluated. Simply take the dot product of g

b
R
4 4




both sides of (l4) with the unit vector rvepresenting the receilver polarization,
This means that E, on the left represents this approximation to the field which
couples to the receiver and that G in the integral is the total (incident plus
scattered) vector electric field induced in the background medium by the re-
celver 1f it were operated as a transmitter. This last result comes about be-
cause of reciprocity; i.e., the coupling between the receiver and a small test
antenna in the background medium is independent of which antenna is used to
transmit, Therefore the effect of the background medium is quite simple in the
first-order approximation of the far field since one needs only to calculate
the vector fields induced by incident plane waves.

_ In order to lead up to the radar cross section calculation let us put (14)
in the form of the first-order approximation to the fields scattered by an
incident, unit amplitude, plane wave. Then E; in the integr- is the total
vector elect ic field induced in the mean medium by this inc¢ - :nt plane vave,
The fact that G is the fields induced by radiation from the i .ceiver implies
that

2 o
ureE = k2elKT RIEGGodv o (15)

In this equation r is the distance from the receiver to the origin. of the
scatterer and G, is the total electric field induced in the mean medium by a
unit amplitude plane wave propagating away from the recelver and having its
phase reference at the origin of the scatterer. The incident waves for Ey and
Gy have the polarization of the transmitter and the recelver, respectively.

We now give the problem of calcuiating Eg and Gy precise definition. The
incident wave E{ propagates at an angle o to the wake axia, as shown in Figure
1. The axis is also the z~axis of a right handed cylindrical coordinate system
(p, ¢, 2), where the direction ¢ = o lies in the plane of incidence and points

An the forward direction. The complex amplitude of the incident wave has the

following form: (The time variation will be suppressed in all quantities.)
B = exp [{k(p sin o cos d + 2z cos )] (16)

Arbitrary polarization of the rvecelver or transmitter is represented by super-
position of two principal plane polarizations. The electric field of the
incident wave for perpendicular (often called transverse below) polarlzation
is taken, by arbitrary choice, to point into the plane of Figure 1l when the
wave is at the origin. Thus

Elt = £ () sin ¢ + § cos ¢) (17)

where E; denotes the vector incident field for transverse polarization and ”
denotes "a unit vector. Let the directlon of parallel polarization be such that
at normal incidence the electric vector at the origin would be aligned with the
positive z-axis.

Eip = E{[2 sin o = (f cos ¢ - $ sin ¢)cos u] (18)
With the assumption that the electron density and collision frequency depend

only on p, the problem of the background medium is completely specified. Its
golution is worked out in detail below.
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D. Representatlon of Turbulence Effects

Onee we have calvabated the complox vectors 1, amd Gy ot all points In the
wake, the Clrst-order approxlmation to the turbulence scatterving s plvon by
(15). However, a number of difficultiecs are encountered at this point.

Perhaps the greatest difficulty with (15) is the statistics since K' is o
random variable. The most direct approach, if the statistical distribution of
K' were known, would be a Monte Carlo analysis in which the fixed distribution
of Eg*Gp would be multiplied by each realization of K'. Perhaps such an
approach would be feasible, but it has not been attempted in this study. In-
stead we have relled on the correspondence between (15) and the Born approxima-
tion, which occurs when the background medium vanishes. Thus we assume that
the statistics can be handled in & manner similar to the Born approximationm.
Except for a spreading owing to the finite volume, the Born solution is propor-
tional to the three~dimensional Fourier transform of the turbulence autocorrela-
tion function at & wavenumber which belongs to the vector resultant of the
product E5°G,, each member of which is a unit amplitude nlane wave. This wave-
number is ih fact equal to the gradient of the argument® of the dot product of
the two plane waves. Therefore we approximate the statistical effect of turbu-
lence by taking the spectrum function at the wavenumber which is equal to the

gradient of the argument of Eq°G,.

The Born result is proportional also to the volume integral of the mean
square fluctuation of the dielectric constant. It is obvious, however, that if
elther the incident wave or the scattered wave were attenuated in the medium,
this volume integral would have to be appropriately weighted. Suppose, for a
moment, that Ey and Gy have the same phase as the incident wave but different
amplitudes at various points in the medium. Then the expectation of the radar
cross section, which is proportional to the mean square of (15), would be
equal to the Born result with the volume integral weighted by IEo'Go 2, There-
fore we include this welghting in our model. Of course the phase of Ey*Gg
varies throughout the medium, so the spectrum function at the appropriate wave-
number weights the volume integral also, rather than factoring out as in the
Born approximation for homogeneous turbulence, The result to this point may
be written in terms of radar cross section O as follows:

N'#|Eg*Gy|? S(ke)dV
g = 4T rg (19)
1+ (vw)?
S (k)=/D(r)elk Tay (20)

where r, is the clagsical electron radius (2.81777 X 10'15m), N' is the electron
density fluctuation (overbar denotes mean), and v 1s the electron collison fre-
quency. In the definition (20) for the spectrum function S(k), k is a vector
wavenumber, ¥ is the radius vector and D(r) is the autocorrelation function of
the electron density fluctuations. The effective vector wavenumber k, is the
gradient of the argument (phase) of Ey'Gg.

Application of (19) is not done without difficulty in certain instances

* The term "argument" denotes the mathematical term for a component of a
complex variable; i.e., 1t 18 the angle in radians between the real
axls and the complex vector.
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owing to the plasma resonance effect, in which the electric field tends to
infinity at the surface where K tends to zero. Thus the term |E0-C0 ? causes
the integral to dlverge when the mean wake is overdense (electron density
preater than ﬂ/(A'rU), where A 1s the free=space wavelength) and sufflelently
collisionless.  In the prior study (sce Ref. 1) we did not account for kg,
using instead the argument that at low aspect angle the wavenumber was not
greatly perturbed from that for free space so the Born spectrum function
factors out. Unfortunately many of the numerical results were several orders

of magnitude greater than the Born approximation. This was especially true 1iu
cases for which the diffraction effect allows the electric field to penetrate
where refraction would otherwise stop it, One avenue of investigation was
followed in that study in great detail. This was based on the fact that the
magnetic field and the product of the dielectric constant and the electric field
are not resonant even when the electric field is. Going back to the derivation
of a Green's theorem (see Section IIA), the analogs of (8) and (9) can be writ-
ten for magnetic fields and (10) can be written to include electric and/or
magnetic fields, Also, (10) can include K explicltly by applying the divergence
theorem to K® times the type of combination originally used above to derive
(10), where n is an arbitrary numerical power to which K is raised. One can
derive an unlimited number of Green's theorems which have varlous combinations
of K and either electric or magnetic field quantities in place of K and G in
(11). Although all but the purely electric field theorem (11) have additional
terms involving K and sometimes VK', the term in K' is always similar to the
first term on the right hand side of (11). In addition to the result of (11)

we studied the results of theorems using H*F, KE*F, and KE*KG, where H and F

are the magnetic field and its Green's function, respectively. The above-men-
tioned additional terms were neglected and radar crogs section was calculated
parametrically for each of the four theorems. The conclusion was reached that
negligible benefit could be obtained from these alternatives. In all cases
where the resonance effect was absent for any reason, all four theorems gave
essentially the same results.®* 1In other cas=ze even most of the nonresonant

theorems tended to diverge because of other effects, and none of the theorems
agreed on the answer.

The resonance effect has been used by Ruquist® to derive a surface scatter-
ing effect., But we find a few difficulties in that approach also. In the dif=-
fraction regime the resonance 1s diffuse in that the electric field is high at
not only the critical surface but also over a large fraction of the volume. In
the geometric optics regime the critical surface is inside the surface where
refraction causes ray turning, so one would not normally assoclate surface
scattering with the critical surface except at normal incidence.

The approach which we have adopted to avoid the resonance effect 1s to
neglect the contribution of the critical surface to the integral in (19) at
all points where |E,*Gy|? is greater than unity on that surface, The ration-
ale for this is based on the fact that the electric field has a phase reversal
at the resonant point; i.e., the phase varies infinitely rapidly through the

* The exception to this conclusion is In the cross polarized backscattering,
which was generally considerably smaller when the magnetic fileld was used.

9. R.D. Ruquist, ''Regonant Scattering from Weak Fluectuations in Plane
Stratified Dielectric Media", Proc. IEEE, Vol. 63, No. 1, pp. 205-206,
Jan. 1975.
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critical surface. As a result the wavenumber goes to infinity, where the
spectrum function vanislies exponentially. This argument is admittedly o bit
weak since the phase of Ey*Gy does not have a discontinuity at the critical
surface, because the product of two functions which chenge sign at a point does
not itself change sign. On the other hand it is found in numerical studies that
the effective wavenumber, defined as the gradient of the phase of Ey°Gy, does
increase rapidly in the neighborhood of the critical surface. An example of
this result is given below.®* It is interesting to note that in some theoretical
studias appearing in the litarature the affective wavenumber is taken as the
free-space wavenumber times the square root of the dielectric constant of the
background medium. In that approximation one would have zero wavenumber at the
critical surface, which would not help cancel the resonance effect. Of course
the literature which uses that approximation also uses geometric optics, which
is bothered not by reaonance but by caustics.

It goes without saying that the second and higher order approximations for
the turbulence scattering are very complicated, Thus at this time we have not
devaloped the technique for rigorously applying the model to the multiple
scattering problem, However, in order to include the main effects of higher
order terms, we have opted for an approximate representation within the frame-~
work of the first-order theory, Two phenomena, attenuation owing to random
scattaering and depolarization from multiple random scattering, are included in
this representation. The equations for both of these effects are taken directly
from the literature, especially in the case of dapovlarization. A small excep-
tion is the fact that ascattering attenuation is not integrated along ray paths,
since rays are not used in this model. The local scattering attenuation is used
instead to define a plasma having equivalent attenuation owing to absorption.
This plasma is then linearly added to the original mean plasma distribution in
order to simulate the effect of scattering attenuation on the coherent wava.

The doppler frequency spectrum of the scattering 1s implicitly represented
by (15) when the theories of Lane!® and Schapker! are invoked. These authors
showed that the spectrum of the electron velocity fluctuations in the wake is
Gausslan, which implies that the first and second moments are sufflcilent to des-
cxribe it. Also in the Born approximation the doppler spectrum is a linear com—~
bination of the electron veloclty spectra in the wake, so each of the doppler
moments 1s the same linear combination of the corresponding moments of the
velocity distribution. Thus the generalized form of (19) is

S, = lmrgf“n&_'né-lEo'Go'ZS(ke)dv (21)
1+(v/w)?

where §, is the nth moment of the doppler spectrum and u, is the ath moment of
the electron velocity spectrum at a given point in the wake. Of course the radar
cross section g, as given by (19), is the zeroth moment (upzl).

*See Section II1 C, top of page 42.

10, F. Lane, "Frequency Effects in the Radar Return from Turbulent, Weakly
Ionized Missile Wakes', AIAA J., Vol. 5, No. 12, pp 2193-2200, December

1967,
11, R.L. Schapker, "Frequency Effects of Electromagnetic Scattering from

Underdense Turbulent Plasmas', AIAA J., Vol., 8, No. 9, pp. 1582-1590,
September 1970.
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E. Representation of Axial Variations

Up to this point the wake has been treated as an infinite cylinder, so
provision must be made for axial variations in its properties. This is done
simply by breaking the wake up into a series of axial stations, each of which
is assumed to fit the unifoumw cylinder representation. When the scattering
from any given station 1s calculated, we carry out the volume integration in
(21) over only the radial and angular coordinates. The result is the quantity
dS,/dz, which represents, for example if n = o, the radar cross section per
unit length of wake,

B R

= [t

An integration must be performed over the axial coordinate z to get the
total scattering:. In doing this we assume that the radar signal is pulsed and
that the entire wake lies within the main beam of the radar antenna. Then the
scattering is a function of the apparent wake station (time delay), which is
given by a convolution integral. Thus

8o (z) = an.(z')P(z - z")dz' (22)

where S,(z) is the nth doppler moment of the scattered pulse shape function
versus apparen: wake station z and P(z) is the effective transmitted radar pulse
shape. For backscattering P(z) is equal to the relative transmitted pulse power
at a time (2z/c) cos o during the pulse, normalized such that the peak value is
unity. In this model, the principal lobe of a cosine squared function is used
to represant P(z). Its width is defined in terms of the parameter range resolu=
tion, which is the distance between half-power points when o = o,
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ITII. DETAILED INFORMATION FOR THE USER

A, General

This computer program was developed and checked out using the Honeywell
6060 at the General Electric Company, Space Systems Division Computer Center,
Valley Forge, Pa. A complete deck of punched cards (in 26-punch and fully
interpreted in column alignment) has been supplied to the contract monitor
(RADC/ETEP). A corresponding listing is included herewith in Appendix A. This
listing contains the same statements as the punched cards. The deck and the
listing are both in the form developed for the Honeywell 6060, however no
control cards are included. This subsection gives certain general information
about the program, including how to ravise its central memory requirements to
do the problem at hand economically and how to make it run on the CDC computers.

The language is FORTRAN-Y and complex, single precision arithmetic is used.
The only kind of type statement usad is COMPLEX; all integer varilables are typed
by the initial letter, from I through N, of their names., No mixed mode arith-
metic expressions involving complex varlables are used, despite the fact that
the Honeywell 6060 FORTRAN~Y compiler permits them, in order to avoid any ambi-
gulty for the user and to avoid difficulties with other compilers. All state-
ment numbars increase as one reads down in each routine, and none is super-
fluous., Format statements are all numbered 1000 or greater. Output formats’
contain at least one space or a new page at the beginning of each line, to leave
room for carriage control, even though the Honaywell 6060 does not need it.

With certain exceptions noted below the program calls only the built-in and
library functions listed in Table 1.

All common blocks are segregated according to variable type and labeled
with a name which indicates the type as well as the routires containing the
common, The first letter of the label indicates the variable type (C for com—
plex, I for integer, and R for real) with one exception, ABCKLW, which would
be too long if the R were prefixed., The other letters in the label denote
the routines in which the common appears. The code letter of each routine ap-
pears in column 8 of its initial comment card. The 13 subroutines are denoted
a through.m, and the main program is denoted w for "wake'". Thus, for example,

COMMON/RBCW/ consists of real variables and appears in subroutines PROFS and
WFP as well as in MAIN.

Most of the dimensions for array variables, and hence to a certain extent
the central memory requirements, are dictated by the cholces of certain more or
less arbitrary limits on the problem description., The coding is designed to
make it very easy to change these limits. The limiting factors are the number
of layers, the number of amgular modes, the number of axial stations, and the
detail with which radial profiles can be input. The radial distribution of wake
properties is currently represented by a series of 50 concentric cylindrical
layers. The variable LAYERS which appears in MAIN, FIT, PROFS, RINT, WFP, BCO,
STORF, PHINT, FFSUM, and AVGS has this value. The dimension of any subscript in
the entire program which now has the value 50 algo ls determined by this quan-
tity. The data statements for the arrays ROR and YIP must of course conform to
this number; but tcee the detailed description below (subsections IIB2a) und
IIB2c)). Note that YIP is dimensioned one less than this number.

11




Table

1. Mathematical Functions Called By The Program

NUMBER TYPE OF
NAME DEFINITION ARGg;ENTS ARGUMENT FUNCTION
ABS(A) |A| 1 real real
AIMAG(C) Imaginary part of C 1 complex real
ALOG (A) Natural log of A 1 real real
ALOG10(A) Common log of A 1 real real
CABS (€) le| 1 comp lex real
CMPLX(A,B) A+iB 2 real complex
COS(A) cos(A), for A in radians 1 rgal raal
CSQRT(C) A 1 complex complex -
EXP (A) oA 1 real reai
FLOAT(I) Convert integer to real 1 iniLeger real
TABS (1) |1| 1 integer integar
IFIX(A) Truncate real to 1 real integer
integer
MAXO(I,J,...) Maximum valua of all >1 integer integer
arguments
MOD(1,J) I minus the product of 2 integer integer
J with the truncated
value of (1/J)
REAL (C) Real pirt of € 1 complex real
SIN(A) sin(A), for A in radians 1 real real
SQRT (A) VA 1 real real
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. The em fields in the mean wake are currently reprssented by up to 64
umlhr wodés. Thus the variable MODES has this value, which wmust be an inte~
_gul powsr of two, in subroutines WFP and HANK. All variables vhich are

nov dimensioned 64 correspond to this requirement.. The varisble CX(65) in
subfoutine HANK must be dimensioned at least one greater than MODES. The dimen-
sion 256 for the variables G, H and W in subroutines ¥FFSUM and AVGS must Le
Loue times the value of MODES. 1In AVGS the variasbles BDS, U and V are dimen-
liond cns greater than twice MODES.

Currently oneé can input .up to 20 axial otation-. which relates to all
quantities nov dimensioned 20. Note also that the data statement for MUTZ in
MAIN must conform to the maximum number of axial atations, which is denoted
‘ISTAT in subroutirie ZINT. - Also, in ZINT, the variable P must be dimensioned -
at least 19 ot one less than ISTAT, vhichever is greater. The quantities

dimsnsioned 240 relate not only to the maximum number of axial stations but also

to the fact that, currnntly. 8 given radial profile function can be input in

‘terms of up to eleven numbers. Thus the dimensions of all quantities now di-

nensioned 240 must be the maximum nunber of axial stations times one more thau
the nusber of q mntities vhich may be used to specify an input radial profile.
If it ir desired to input the radial profiles in terms of more than aleven
numbers,’ ‘one luqt also thange tha d:l.nﬂuon of, and the data’ statament for, the

. u;-uu. G 1i subroutine FIT (see suisection IIB2a))*.

‘This pro:rm lhould ruqul.r- only slight noditication to make it run on

' uch:lnq other than the Honaywell 6060. A preliminary version has been convert= 3
a4 and run successfully on the CDC6600 at APGL, Hanscom AFB, MA. The foreruaner

of ‘this program vas run extensively on the CDC7600 at the Army BMDATU-ARC in
Hunteville, AL, The CDC (FORTRAN extended) compiler is a bit more particular
thiu the Honeywell (PORTRAN-Y), in that certain changes had to be made to avoid
warnings or fatal errors whers none ucd previously oceurred. All such changes
are compatible with YORTRAN-Y and they have nlrudy been incorporatod hito the
eodn as a nunl poliey. ,

- c.:'min statements (in MAIN, BCO, STORF, and’ !FSUH) sust be omitted £o nkc .

the program run on the CDC machines. All such statements are identified in
columns 73 to 80 by a comment, which donom the reason for their presence in
the Honeywell versior. This c.onpum uses a word of only 36 bits limited to
mnieudu betwesn approximately 1030, Thus exponent underflow occurs occa-
sionally, although it has a ncgligibla effact on the accuracy of the output.
The library subprogran rxor'r(w.i 1,0) supprmases the printing of this error
message and procesds as usual with exocution. A cecond peculiarity in the
Honeywall version is the use of scratch random disc for storage of certain
quantities. Among the reascns for this are the facts that the number of loca-
tions required depends on the input and that the Honeywall execution cost is
proportional to both central memory and time, while the latter is hardly affact-
ed by disc access, The library subroutine RANSIZ(1fa,n) defines the local file
1fn as a random disc having n words per record. The read and write functions
are READ(1fn'n)list and WRITE(1fn'n)list, vhers u is the location of the record.

WA caveat is in order regarding any changes to FIT which involve either the

"“nusber of inputable profile points or the number LAYERS. 1If any of the
poseible input points is exactly the same as one of the values of the inde~ '
pendent variasble for eitner mesh po:lm: or layer profiles, special pro;uh:l.n.
techniques must be used to woid an indefinite condition,




The third and final peculiarity is the use of overlays to minimize core storage
requirements®, The library routine LLINK('name') loads all routines demoted by
certain control cards as belonging to '"name" into ‘an area where previous calls K
may have loaded other routines. (The program has been run with LINKA consist-— -
ing of subroutines WFP, HANK, BIN, PROP, BCO, and STORF and LINKB containing
PHINT, FFSUM, and AVGS.) In addition there is one labeled common block which s
is common only to the two overlaid areas, so it is included in the main program K
to avold ites loss during overlaying. This card may be removed from MAIN if

; overlays are not used. In general only those cards having an identifier in e

: columns 73 to 80 need to be removed for the CDC computers . No other cards have .
anything in these columns. : o g

AN b Sy

2
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Certain cards must be added to make the program run on the ODC machines.
The Honeywell computer does nof take a PROGRAM curd. Also, a common block must _
be defined to replace the variable stored on disc, The following is a suggested ¥
g
M program:
)

P - e SR

S

Ry

PROGRAM WAKE (INPUT,OUTPUT,TAPES=INPUT, TAPE6=0UTPUT) A
COMMON/RGHJIN/EE(x)

CALL MAIN

Qg STOP
i
%; END

; ' The quantity x must be specified according to the inputs for the case being run, ;
i 8o this approach permits one to control the amount of central memory required g
without recompiling the entire program. The value of x must be at least p
12xNw (LAYERS+1), where N is defined by the fourth comment card of MAIN. The b
present main program should be headed by the card SUBROUTINE MAIN; and the card
COMMON/RGHIN/EE(1) should be placed in subroutines BCO, STORF, and FFSUM,

Also, the appropriate do-loop, transferring the array E into the array EE (or
vice versa) replaces the statements writing (or reading) E on disc. For example,

L = 12%NFILE - 11 3
DO 300 Inl,12 3
EE(L) = E(I)
300 L= L + 1

could be used in both BCO and STORF in place of the card identified by "DISC", |
in columne 73-76 although the index I need run only to 8 in BCO. If the middle -
statement is reversed, the same loop could be used in FFSUM. It is estimated
that approximately 100000 octal central memory locations will be needed for this
program in itse present form on the CDC machines, not counting the space needed
for the EE array. The latter could be anywhere from 34534 to 114400 octal am &
function of tlie inputs, provided that 50 layers and up to 64 modes are used.

IR * The program requires 30K memory in the Honeywell 6060 when disc and overlays
R are used, where one K is defined as 1024 decimal locations.

14 f
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Although it is probably not necessary to do so, one may want to change the
values of certain threshold quantities which are uced to guard against errors
like exponent overflow or exponentials with outsisn argument, in view of the
fact that 10%® i{s roughly the limit for the Honeywell 606C. Such quantities are
THRESH in MAIN and subroutiras HANK, AVGS, PFSUM and ZINT; EPSO, STP and TEST in
subroutine WFP; DBT in subroutines FFSUM and ZINT; and EXA in subroutine AVGS.

B. Deacription of the Program

In this subsection we give detailed accounts of the mathematical and logi-
cal techniques usad. The listings in Appendix A may be followed along with
these accounts.

1. Main Program

The principal function of this routine is to direct the calculations by
calling the major subroutines, WFP, which calculates the em fields in the mean
wake, PHINT and RINT, which perform the integrations over p and ¢ in (21), and
ZINT, which does the convolution (22). Another function, which occuples a large
portion of the executable statements, 1s to generate the radial profiles of
collision frequency, electron density, and velocity on the standard grid of
layers and boundaries between layers. The logic is very simple. There are two
principal nested loops. The outer one is an implicit loop over input cases,
betwesn statement numbar’'l and the statement immediately before the STOP state-
ment. The inner loop iterataes over all axial stations. Let us now go through
the listing explaining each part in order.

After reading and writing the title and input data, certain constant quan-
titles are calculated. CAY represaents k, the free-space wavenumber (per meter).
WO and VO zrupresent the absoluta values of the sine and cosine, respectivaly, of
the aspect angle a. CS, 88, SC, and SMC represent certain combinations of the
sine and cosine of tha polarirzation angle, which are neoded in subroutine AVGS.
EMC is the critical electron density N, (psr cubic centimeter). :

In the loop over the axial stations, EMNCO is the axial mean electron den-
sity divided by critical, Ng/Ng, RW 1s tha radiuc of the wake r,,, CAYR is kry,

and both VCM and VCOM are the axial collision frequency ratio v/w.

Shkarofsky’z has defined a generalized spectrum function for isotropiec tur~
bulence which, when defined by (20), has the following equations:

(@2m) 3 2e] (r4/20) Ry (1)

S(k) = m (23)
U Ky(ri/ro)
Us (q/r )V 1+ (kro)! (24)

In these equations ry and r_ are the inner and outer scales of turbulence, re-
spactively, (x) is the modified Bessol function of the sacond kind of order v,
and the parameters y and |y are interrelated with the paramecter i, which defines
the shape of the spectrum function.

12, 1.P. Shkarofsky, ''Generalized Turbulence Space - Correlation and Wave-
Number Spectrum - Function Pairs", Can. J. Phys., Vol, 46, No. 19, pp.
2133-~2153, 1 October 1968.
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Y= (u=-1)/2 (25)
Vo= o+ 2)/2 (26)
Now in order to obviate both the need for calculating modified Bessel functions

and the evaluation of an indeterminate form when the inner scale vanishes, we
have used the following equation in place of (23):

BmVEIT (V) /T (Y)

S(k) m
[1+ (krg)?Vexpl (kry/m)?)

(27)

A comparison betwwen (23) and (27) is shown in Figure 2.

The program has the spectrum function (27) built in for six values of .
The input quantity MUT: and its representative MUT in the loop over axial
stations are defined as 3(i = 1), Thus one can specify y from 4/3 to 3 in
steps of 1/3. The Kolmogorov epectrum function, which is obtained by default,
ils represented by u = 5/3, The variable GAMR and its representative GAR are the
guantity Yir'(y)/T(¢y). The meanings of the other FORTRAN names for the spectrum
unction parameters are obvious,

One can see from the listing that the five sets of profile functions are
each generated in the same manner. An integer, for example LC for collision
frequency, keeps count of the location in the input array where the data for the
profile begin, If the initilal data point is zero the process is skipped, leav-
ing the profiles as specified at the previous axial station. Most of the pro=
files are generated both for mesh points (IND>0) and for layers (IND<O), the
need for which will be apparent below.

At statement number 6 the variables WS and EMNC represent the values of
sin®c and Ng/Ne to be uged by subroutine WFP. The reason for thesa new variables
is that subroutine PROFS changes their values and also the value of VS, which
18 cos?0. TZCS 1is used by subroutine AVGS.

Statement number:y 8 through 70 represent output of the parameters for the
current axial station including all profile functiomns. After the wake fileld
penetration calculation, MINL {and alsoc L) is the number of the innermost layet
reached, all em fields in layers within it being set equal to zaero, AN is
[Na/ (Ne8inZa)]2, and BN is the denominator of (27) for 5(2k), where k is the free-
space wavenumber. Thus BN represents the reciprocal of the non-constant parte
of tha backscattering spectrum function in the Born approximation.

After integration over ¢ and p (the comment, '"integrate over 2RDR", refers
to the latter integral), the quantities, 80, S1, 812, and 82, represent the
normalized moments of the scattering per unit length for each of five polariza-
tion combinations. There are two kinds of normalization, which are removed by
the "do 80", A represents the Born approximation for a collisionless uniform
wake of radius r, in which the electron density fluctuation equals the mean elec-
tron density. AYao, each normalized spectrum moment, when calculated by (21),
uses the appropriate electron velocity profile, all of which are normalized by
the axial wake velocity/body velocity, VVBZ. The absolute first moment,as seen
by the radar, requires multiplication by the cosine of the aspact angle as well
a8 by this normalizing veloclty. The second moment comes from cos2a times the
"first squared" moment plus the true second moment of the fluctuations. The
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quantity S12, representing the "firdt squared" moment, is the result of inte-
grating over the square of the mean velocity profile. In the '"do 90" loop, ihe R
nomente are convarted into velocity mean and spread, where the square of the g
latter is defined as the difference between the mean square velocity (second
moment divided oy the zeroth moment) and the square of the mean.

2. Subroutines

In this subsection we follow an outline in which the nomenclature is exact- h
f ly the same as used in the program listing; i.e., the code letter for each sub- L
! routine denotes the paragraph heading for its description here.

i a) Subroutine FIT(N,M,IND,F,Y) has the purpose of fitting the input Y
j data to a profile on a grid of either layers or layer boundaries. 3
Wl N is the number of points input, M is the location in the input k:
' array whaere the last of these N points is located (M = N + 1 is '
the location of the first data point), IND is a control variable, )
F is tha array of input data, and Y is the array of output data. g
The array F must ba dimensioned in the calling program at least
as large as the value of M. IND controls two aspacts of the i
routine, If IND>O the profile is calculated for points located
in the layers; otherwise the points are at mesh points (boundar-
ies between layers). If|IND|<2 it is assumed that the input
data are the values of a smooth function at N equally spaced
points starting at the axis and ending at the outer edge of the
wake. Otherwise the data represent a step function defined by
he | the haight of the first step (at the axis), the relative radius
' of theo first step, the height of the next step, the relative
radius of the next step, etc. Except, of course, for Y, tha
values of all variables in the calling sequence are returned
unaltexed,

S el

e

e

Py
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A sacond function of thils routine is to define the array ROR,

" which reprasents the relutive radius, p/ry,, of each layer bound-
ary, Note that the layers are not uniform in thickness. 1In

fact they are dafined sv as to place a definite ceiling qn the 4
] relative thickness of any given layer. Thus, except of course _ ¥
g, for the axial layer, the relative thickness, (pi+1-p1)/pi is 1
. not greater than 0,28519903, If the value of LAYERS were

g 1 changed, the data for ROR would have to be changed., Let ¢
})‘ i reprasent the limit on the relative thickness. (See the dis- .
1. cussion of subroutine PROP, where it is shown that c¢ should not ;

g excaed 0,3.) The value of ¢ is minimized if there is an in- i
Ly teger ] for which A

l

b | ) e+ 1=+ )e (28) P

b | Then 4

(c + 1)1y, 0<i<y + 2 _"‘

%j P = o *b 3t (29) ) %

| Ty y 1 = '
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¢ : where
bwr,/(n~]+1/c) (30)

and where n is the total number of layers. Of coursz j is the
number of layers having uniform relative thickness and the (j+1)th is
the first layer to have the uniform absolute thickness, b, possessed
by the remaining layers. In the present program, j = 6 and b =

’ 0.021049829x,,. Thus relatively few layers have nonuniform thickness

and of the fifty layers none has a thickness greater than about 2.1X%
of the wake radius.

Figure 3 givas a block diagram of this routine. As indicated by the
. : comment card, the location of the independent variable for profiles
' : belonging to points in the layers is defined to be at the midpoint of
p? for each of the layer boundaries (rms value of the radius of the
layer). This convention more or less guarantees conservation of line
density in the layered cylinder approximation of a smooth profile.
) , . Note also that, for profiles on mesh points, the last data point is

' automatically the value of tho last profile point.

As the comment card indicates, N-point Lagrange interpolation is
T used to give the output values of Y when the input represents a

F : smooth function of the indespendent variable X. This approach was
adopted only after abandoning one which consisted of a least squares
: fit to a polynomial oi deqree (N = 1). The least squares approach
E encountered numerical di. iculties, resulting in rapid divergence of
the result, when more than seven points were used to define the in-
put function. This difficulty occurred even when the input fuaction
, was actually an Nth degree polynomial. The Lagrange interpolation
- techniqua, on the other hand, is numerically quite stable. For
A example when the input represents a typlcal Gaussian at eleven
| . points, the output is no more than one unit off in the third decimal
place at any of the values of the array ROR.

b ; The theory of the Lagrange interpolation for uniformly spaced duata
. is right out of Abramowitz and Stegun’®., A bit of manipulation re-
. : duces those formulas to the following:

;| N |
b Y=1I F3P(X)/[GjA5(X)] . (A1)
~_‘) "'. Jw ]
Ap(X) ==(=)TE; (%) (32)
R Ej(X) = J =1~ (N=1)X (33)
b 3
. | N
; P(X) = T Eg(X) (34)
K=

-
Lo e B

13. M. Abramowitz and 1. A. Stegun, editors, "Handbook of Mathematical
Functions', U.S. National Bureau of Staudards, Washington, D.C.,
1964 (paga 878).
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Tha quantity G; is a symmetric function of J about the midpoint of
1l,...,N, vhere

Gy = (J - DI =01, J<1+N2, (35)

Except for P(X) the FORTRAN names follow the above notation. The
array G takes advantage of the symmetry of G; and stores the data
from (35) in triangular form. The numbers 1,2,2,3,3,4,4,5,5,6 count
off the locations of G; for N = 2,...,11, respectively. The vari-
able L is the 1ocation immediately prior to the first one needed

in a given calculation. The "do 10" loop covers all values of the
independent variable X defined above. The symmetry of G is utilized
in breaking up the sum into the sequential "do 7" and "do 9" loops.
The variable B is used to accumulate the dependent variable Y,
vwhich is not permitted to be negative since it represents a profile
function for a non-negative physical quantity. The routine could
in principle give division by zero at the two locations where D is
set squal to F divided by the quantity G times A. This will happen
if any of the values of X is precisely equal to the value corre~
sponding to one uf the uniformly spaced input data. This cannot
happen in the present program because the data for ROR and the rms
values of adjacent palrs are not rational fractions for numbers up
to ten. However, it is not likely to happen even if LAYERS were
changed as long as equations (28) to (30) are used to dafine the
valuss for ROR and ¢ is not allowed to exceed 0.3. Obviously, of
course, aven if it happens, one would simply code tha routine to
take the input data value (Y = F) at such singular points.

The step function routine simply searches for X values which fit
on a given step (the if statement in the do-loop), setting Y
equal to the height of the step for all those that do, The steps
can go up or down or both.

Subroutine PROFS (IRE,KRIT,MUT,PSI) has the primary purpose of
computing the effects of scattering by turbulence on the propa=-
gation of the coherent wave in the mean wake. Other functions of
this routine, which are included because of thelr loglcal rela-
tion to either this function or the point in MAIN where PROFS is
called, are the coefflcient of depolarization by second scattering,
the adjustment of the aspect angle and electron density to make
the critical points lie at layer boundaries, and the profile of
the reciprocal of the dielectric constant at layer bcundaries.

The varisbles IRE, MUT and PSI, in the calling sequence, are . A
inputs, which are unaltered by the routina. IRE = 1 implies that K
the profile of mean electron density is a smooth function and y
that readjustment of the axial electron density and the aspact J
angle is necessary for reasons given below. MUT and PSI pertain b
to the turbulence spectrum function in precisely the same way

as in MAIN., KRIT is returned as zero if IRE ¥ 1 or if thaere is

no point at which the real part of the adjysted complex dielectric
constant vaninhesg. Otherwise it is the nutber of the layer
boundary at which this critical point occurs, The logic of this g
routine is very simple. It starts with a do loop over all layers, 3
in which the scattering attenuation and depolarization are
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calculated and the effact of scattering attenuation on the mean
plasma is accounted for. Then the adjustment of aspect angle
and electron density are made, if requived, in two do loops over
the layers, Finally there is a do loop generating the profile
of the reciprocal of the dielectric constant at layer boundaries
and placing the adjusted values of plasma properties in the
appropriate arrays for use by subroutine WFP. The five tasks
covered by the last three sentences are each denoted by comment
cards.,

The coefficients of attenuation by scattering and of depoleri-
gation by second Born are calculatad from, for axample, the
theory given by Shkarofsky'"“. Thus

r,zNe" cosfm
Og = (L + x2)5(kgV2(A~%))dx (36)
41+ (vw)?] -1
2%mrg?Ng' 2 1 i
B = Fx® (1-%2) 28 (2kgx) dx (370
1+ (Vw2 o0 %
where oy is the scattering attenuation and B is the depolarization 1

rate. % In the argument of the spectrum function 8, the symbol k
represents the eaffective wavenumber in the mean medium, which could be
evaluated as half the gradient of the argument of E¢*Go. But this J
would lead to an iterated problem, so we let k, equal the free-space i
wavenumber k times the real part of the square root of the complax :
dielectric constant. In (36) the angle Bp represents a cutoff angle )
for omitting tha effect of forward scattering from the extinction
coefficient ag. The idea for, and the form of, B, are taken from
Guthart and Graf'®, Thus we use the following equation!:

cosBy = 1 = [1 + (k + kg)(ry, - p)/(21edina)]™L (38)

where k, is k times the real part of the square root of the complex }
dielectric constant at the local value of the radius p in the mean wake.

0f course the spectrum function (27) 1s used in the above integrals,
except that the exponential cutoff involving the inner scale ry is
replaced by a sharp cutoff. The integrals reduce to the following:

tg/k = D/(16n)2(1 « 2 4 2) (1 4 axn) Vax (39)

g = kDZx’(lwx)z(l + ax)-wdx (40)

14. I.P. Shkarofsky, 'Modified Born Backscattering from Turbulent Plasmas.
Attenuation Leading to Saturation and Cross-Polarization", Radio Science,
Vol. 6, Nos. 8, 9, pp. 819-831, August~Saptember 1971.

15, H. Guthart and K. Graf, "Attenuation Due to Scatter in Randuom Media'",
Physics of Fluids, Vol. 15, No. 7, pp. 1292-1299, July 1972.

* Note that B is the two way depolarization; i,e., it is twice Shkarofsky's B.
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D= (41)
TN L + (v/w)?)

¥ = (1 -cosB)/2 , a= (2kery)? (42)

‘ The upper limit X is equal to elther unity or the quantity, [n/(2ker1)]2, 4 ;
1F whichever is smaller, the latter quantity representing the cutoff at y
! ﬁ . the inner scale. The integrals in (39) and (40) are evaluated, 1f the

: quantity a is not too small, by repeated integration by parts to the

: point where the polynomial in x is reduced to a constant by the re-
; peated differentiations. These formulas are reprasented in the
: FORTRAN statements prior to statement number 2, and they differ when

1% ¥ is integral (MUT = 3), as at statement number 1. These equations
i lead to indefinite conditions when a is emall, so in that case we F
integrate by replacing the binomial in ax by (1 - ayx), which is done .
113 between statements 2 and 3. In all statements FJ denotes the integral v
? ; in (39) and GJ denotes that in (40). The quantity D at statement i §
3 ¢ . number 3 is D in the above formulas. AK represents Og/k and BOK, 4
Do B/ (kaina) . ‘

. The attenuation owing to scattering, g, is a concept from geometric
;;L optices theories, As such it is not easy to fit to the present theory,
which is a full wave theory. In optical theories one integrates oy,
along ray paths to get the total scattering attenuation to a given
point, which 1s in close analogy with the phenomenology of collislonal
attenuation. However in this theory we get the local field at a given .
point by rigorous expansions of solutions of Maxwell's equations. In
order to use a representation of acattering attenuation which is con-
sigstent with this theory, we adopt the approach of adding to the mean
plasma properties in such a way tha: scattering attenuation is auto-
matically accounted for. Ideally it would be preferable simply to
add & quantity to the collision frequency since collisions causa
attenuation, but it san be shown that this is not possible to do in
a consistent way. Therefore we add quantities to both the electron
denaity and collision frequency. These quantities must give an
attenuation coefficlent which is identical with oy and they must van-
ish when o vanishes. There are many different sets of aquations t
which have these properties, but we use the following:
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) G = 1/(1 + vog/k) | 3) :

' ; D= 1 +(ag/k)? - 62 by g
.5 v/w = 2605/ (kD) (45) %
) Ng/N, = [1+ (v/w?]D (46) ”

£ These equations are used, down to statement number 6, to give EMS and
(R CFS, which represent normalized profile function arrays for these r
added electrons and collisions. The arrays EM and CFL are temporarily g
used for the total profile functions at mesh pointe (layer boundaries). '

Y

SO

In previous studies it was found that wave propagation in a layered
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i layers are chosen to represent a given smooth distribution. This

L effect is related to the fact that the smooth distribution has
nritical density at only an isolated point, while the layered approx-
" ination, if selected at random, might have critical density in an
entire layer. It was found that all spurious effects of layering
could be avolded if the two critical denslty points are made to lie .
at layer boundaries. These two critical densities are defined as '
that for which the real part of the dielectric constant K vanishes
(intrinsically critical density) and that for which the real part

of K {8 equal to cos’s (critical density for refraction). The "do
10" loop adjusts EMNC to meet the first criterion and the "do 15"
loop adjusts WS (defined as sin’a) to satlisfy the second. Addition-
al conditions satisfied by these loops are that the electron density
ba a dacreasing function of radius p at each critical point and that
the outar edge be undardense.,

|

!

plasna can often be seriously affected by the method in which the i
i

|

It will be seen below that the radial component of the electric field
is related to the tangential magnetic field components and to the

. raciprocal of the complex dielectric constant. The arrays ROK and

i AOK are the real and imaginary parts of 1/K at mesh points.

| g b el PR S
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At the end of the routine the arrays EM and CFL are gilven their
permanent meaning, for use in subroutine WFP, as the profile func-
tions for electron density and collision frequency in the layers.
EMO and CFO are the corresponding quantities without enhancement
owing to scattering attenuation.

¢) Subroutine WFP(JMIN,NHP) calculates the em fields in the mean wake |
plasma*. In the calling saquence, JMIN is the number of the inner-
most layer boundary reached, all fields within this point being assumed
to vanish, NHP 1s the total number of angular modes used to repre-
sent the fields. Both variables are, of course, outputs of the
routins.

IR PR

a2 e

g The array YIP is defined as the thickness of a given layer divided
3 by its inner radius, starting, of course, at the second layer (i.e.,
- excluding the axial layer). Its values depend on the values of ROR
in subroutine FIT. The first executable statements define the array
: RK as kp for tha outer boundaries of all layers and set up a few

" constants for later use. o

e

" The problem of em wave propagation in the cylindrical mean wake plasma !
i is solved by separation of variables and superposition. Thus the vec- i 0
tor alectric field E at an arbitrary point (p,d,z) is written as followa: : W

E = exp(ikzcoso) ¥ e(n,p)e"“¢ 7))

180 .

% The quantity e(n,p) is the partial electric field vector for the nth
order mode and is a spatial function of only the radial coordinate. .
The magnetic field H has the same representation except that h replaces

% The name of this routine derives from the name Wake Field Penetration.
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e, In free space the functions e and h involve Bessel functions of
argument kpsina and order n. The incident wave includes only the

- ordinary Bessel functions and rhe scattered wave has the Bessel func-
4 ! tion of the second kind as well  The asymptotic behavior of these

o i functions at large orders is such that the function of the second kind
# : increases whilc the ordinary Bessel function decreases. If the modal
ﬁ series (47) is to converge at all,its convetgence must depend on the

; ratio of these two functions. Therefore, in consonance with the

; 36-bit computer word .(approximately eight place accuracy) we truncate
{ ) the series when the ratlo of the two functions of argument kr sino

E is greater that 10°. 1In the section, "determine the number of modes
i’.’

!

to use", A represents this argument and NHP is the number of modes
; which satisfies this criterion; The equation for NHP is a good fit B
? to the above criterion for values of the argument between about 0.5

¥ and 35, and it i8 conservative at all other values. (Note that nega-
| tive orders are uot distinguished from positive ones in this dis-

L cussion because of the symmetry properties which obtain. Thus NHP is
one greater than the largest value of n used in (47).)

e B

§ , The complex dielectric constant K and the propagation constant vy
i ¥ determine the solution for em wave propagation. Their forms, which
T are used in the '"do 100" loop, are as follows: .
) {

K= 1= Ng/[No (L + 1v/w)] (48) 4
y = kK = coslo (49) {

‘ In these equations N and v are the electron density and collision
Al frequency in a given layer. The array DIEL represents K and the array
GAM, Y/k.

The loglic of this subroutine 1is very simple. It consists of two
nested loops over the angular modes and the cylindrical layers. The
separation of variables (47) allows the solutions e and h to be ob-
tained as functions of p for each n independently, sc we lterate over ;
R | modes (NP = n + 1) in the outer loop ("do 600"). 1In this loop b
.| EYENZ4R, SGN=(-)®, and ENZn. E

l ' The solutions for e and h for a given value of n come from substitut-
gi : ing both (47) and its magnetic analog into Maxwell's equations, which
1. for exp(-iwt) time dependence are

where we have assumed a system of units in which the characteristic
impedance of free space is unity, for convenience*. Thase equations :
. glve six linear first order ordinary differentlal equations in each ]
wl e of which are three of the six cylindrical coordinates components of

5L e and h, These six equations reduce to four by elimination of the

- radial components, but each of these four equations contains in gene- B
/T ral three of the four tangential components., The easiest way to N

) ! 3
1 UXE w 4kH ; VXH = ~ 1kKE (50) L
1

R

* The system of units is immaterial since all results will eventually be
expressible in nondimensional terms.
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B golve these is to suppose that all fields are the sums of two kinds,
¥ TE and TM, where T denotes transverse to the axis and E and M refer

) to electric and magnetic. Thus, for TE, when e, = 0 i1s substituted
i\ one gets, by elimination of the ¢ ~ components, & second order differ-
' ential equation in hy;. A similar equation for ey results from
asguming hy; = 0. These two equations differ only in terms of the
effect of gradients of K, so in our layered approximation they are
identically the same equation, which is Bessal's equation for order
n and argument £, where

£=vp (51)
The four simultaneous differential squations can also be solved for

= the ¢ - components as functions of the z - components. The results
: are expressible in terms of the following variables:

pRL/Y | (52)
qEnkcosa/ (Y§) (53)

ey = ~ qey - phy' (54)
by = = qhy + Kpey' ' . (55)

where prime denotes differentiation with respect to £.

Each tangential field component must be continuous across boundaries
between layers. A matrix representation is a convenient way to keep (
satisfying this condition from layer to layer. Thus we arbitrarily |
adopt the following tangential fields vector F:

" %)

Now, for the time being, we restrict the discussion to the behavior
of F within any given layer., Since the z - components are each

L independent linear combinationa of two independent solutions of

i Bassel's equation, let F = UA, where A 18 a column vector of undeter-
A minad coefficients and the square matrix U comes from the equations
for each component of F. Lat

u v 0o )
Kpu' Kpv' =-qu =-qv
) o u v

qv




wvhers u and v are the two ‘solutions of Bessel's aquation. Lat sub-
script 0 dencie the value of a'quantity at the inner boundary of a
given layer, ucvube-ripted variables denoting either constants or
the values of the -uri~bles at the outer edge of the layer. There
;unt exist a square watrix P such that F = PPy, which implies that i
Uh = PUpA since A is crnstant throughout the layer, Thus U = PUy or k
P o= U™, Now Lf we require of the two solutione that v, » ug = 0, A

. than U, has only two noneevrns off-diagonal elaments and is easy to
invert. The result is ‘

W/ ug ' v/ (Rpvy') qov/ (Kpve ') 0 2

T e T T T SO
H
o .

s AR AT

[Rpu' /ugqov/ (pvg')] v'/ve! (v’ /vy ' =qu/ug) =qv/ (pv,' )I(SB)
~4,v/ (pve') 0 u/ug v/ (pve")

3
T A T TR T e

_(qu/uo-qov'/vo') qv/ (Rpvy')  [aqov/ (Kpvg')+pu'/ug]l v'/v,!

S e e

A ; . Three of the fourteen nonzero elements of this matrix are repeated,

: so the arrays PP, PQ, ..., PZ reprasent the alaven unique elsments in A
their order of appearance reading actoss rows. The variables P, Q, R, g
and §, which are calculated in subroutine PROP, represant u/u, , x
v/ve'y u'/ug, and v'/vy', respectivaly.

Now the boundary condition betwean layers is autouatically satisfied |
if ¥ i matched, Tharefore F at the outer edge of a given layer is »
0 i ' identical with F at the inner adge of the next layer. Thus, since P -
vl . reprasents the propagation of F through a layer, cumulative matrix E
- a multiplication of the P matrices for each layer gives the propagation "Iy
i ; of ¥ through all layers. This cumulative product has the FORTRAN name
D ; . QQ(i,3) for the element of the ith row and jth column, Initially |

- h it is the identity matrix (the "do 200" loop) and it is updated in “he
5 i "do 300" loop. One will nota that QQ is replaced by QQ times P as the
- : layers are iterated from the outside in, Thus, since P reprasents

; propagation of F from the inside to the outside of the layer, QQ is e
| the propsgation of F from the currently reached inner boundary to the g
! outermost boundary.

The overall propagation matrix (let us call it Q instead of QQ in
this discussion) tends to diverge in cases in which there is strong
b cutoff of the em fields in the central reglons of the layered cylinder. g
3 Oving to the nature of the Wronskian, the inverse representation Q". \
i which gives propagation inward from the outside edge, also diverges.
: Thus, no matter how ons calculates propagation, therea can be a point 3
: at which exponential overflow will occur, especially in casa of a o
] limited computer word. In the computer model we insert a perfactly il
conducting boundary just before that point is reached. Three criteria g
; are used, The fivst is the if statement near tha baginning of tha i
B : “do 500" loop, which guards against the fact that the layer propaga- e
1] § e tion matrix P tends to increase exponentially with the argument £. -
SIS The second is the two if statemants in the '"do 400" loop, which guard ¢
SRR against overflow of |Q|®. The third criterion, which is exercised P
' just after tha latter loop, is based on the supposition that ¢ (cailed i
EPSO) represants the smallest f£ield intensity of any practical L

27
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significance. Tien the greateat value of Q of any interest is such
that |Q|%c hos about the magnitude of the fiald intensity at the
outer w«dge, waich is approximately proportional to the square of
the ordinary Bessel function of argument kr _sino. The Bessel func-
tion 18 in the neighborhood of unity for small orders and at large
orders it drops off according to well known asymptotic forms.
Combining these limits into a single expression gives tha criterion

lq|2e{1 + VZm[2n/ (ekrysina) 1"} 2<1 (59)

where e is the base of natural logarithms. The magnitude squared of
Q is estimated from its avarage value for all sixteen elements.

The section of this routine which involves boundary conditions is
closely related to subroutines BIN and BCO. Tha theory is detailed
under those routines rather than here because this routine merely
calculates certain parameters for, or from, those routines.

Subrountine HANK(NP,X,HNK,HNKP) calculates the Hankel functions of
the firet kind and their derivatives for use in the outer boundary
condition, NP is the numbaer of orders to be calculated (n = o to
NP - 1) and X is the argument, a real variable. The complex arrays
HNK and HNKP contain the output Hankel functions and their deriva-
tives and must be dimensioned at least NP by the calling program.
The method used is downward recurrence on the Bessel function,
normalization based on the value unity for the generating function,
the Neumann expansion of Y,(x) in terms of J,(x) for all even values
of n, the use of the Wronskian to get Y,(x), and finally upward re-
currence on the function of the second kind, Y, (x). Refer to
chapter 9 of Abramowitz and Stegun (op. cit., ruf. 13) for the
equations, which are readily located in the listing with the ald of
the comment cards.

The form of the convergence criterion, which identifies the order at
which to begin the downward recurrence, is based on the behavior of
Begsal functions, for which it can be shown from tabulated values
and asymptotic forms that J (x)<107Y if n is approximately equal to
or greatar than [y - 4.5 + vV3|x|(|x| + 8)], The value 12 £~ y was
derived from experimental (checkout) runs using the 36-bit computer
word.

Subroutine BIN(X,NP,Bl) calculates J,'(X)/Jy(X) for complex X and for
orders n = O to NP - 1. The results are placed in the complex array
Bl, which must ba dimensioned at leest NP in the calling routina.

The method used is downward recurrence; i.e.,

Jn' (X)/35(X) = n/X = Qg (X)/C, (X) ' (60)
Cn(X) = 2(n + 1)Cuyq &KI/X - Copa (X) (61)

where the C.'s are started with arbitrary values at the order given
by the convergence criterion, which was derived as in subroutine
HANK. Of course normalization using a generating function is not
required. Also, there 18 no danger of division by zero as long as
the imaginary part of X does not vanish (collision frequancy not
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identically zero in the axial layer), bacause all zeros of Jn(X)
are real.

Tha raison d'etre of this routina is the inner boundary conditionm,
In case, in subroutine WFP, the axial layer is reached in the
propagation calculation, the boundary condition at its surface tust
account for the presence of only the Bessel function of the first
kind. We state this boundary condition in the following form in
terms of the two unknown constants A; and A,:

-

o

1 .

fi' g . 'Ax By | 1

 ‘“ K 7 = Ay -~ g Az 62)
' ,4 E [A2B12 + qAyBy) |

: Byg = KBy /Y , (63)
1 1 By; = 1/(B,,K) , (64)
1. B, = I, (5) /g (6) | (68)

where the dielactric constant K and the quantities v, £ and ¢, which
are defined by (49), (51) and (53), are for the axial layer at its
outer edge. Of courss Fi represents the tangential fialds vector F
at this boundary. This normalization is used, rather than one in

. which J, and J,' appear separately in all terms of (62), because B,
y : , is easier to calculate and becuuse this form is compatible with the
R perfectly conducting boundary condition, in which By, and B,, are

A rero to account for the vanishing of the tangential slectric fields.

R T LR E

a " £f) Subroutine PROP(EN,XZ2R,X2I,Y,C,D,CP,DP) calculates ths four basic

: quantities which comprise the nonseroc elaments of the propagation
matrix P for a given layer. 7The first four variables in the calling
sequence represent inputs, and the last four, outputs. EN is the
floating point value o: the mode order n. XZR and XZI are the real
and imaginary parts of the quantity §,, which represents yp at the
inner boundary of the layer. Y is the relative layer thickness. For
the purposes of the derivations, let C, D, C', and D' represent

¢, b, CP, and DP, which are called P, Q, R, and § in subroutine WFP.

ARy e

o

a7

. In the limit of zero layar thickness the propagation matrix must
‘ approach the identity matrix. In this limit the quantities C and D',
R | which are on the diagonal, must go to unity and the quantities D and

V- s _ - C' must vanish. Bupposing that this limit is approached continuously,
R we use series expansions in the layer thickness to calculate these
k| quantities. The limiting forms serve to determine the forms of

3 B these series up to the second order. Thus lat

g | ] C=1+EY 2 oy (86)

L
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D= §¥[L+I dy] : (67)
j-l .
C'=I (§+ 1)y : (68)
I=1
D' =1+Z (§+ 1)d, (69)
i=l

In these equations ¢ and dy are each equal to a complex number, which
depends on j, times the jth“power of the relative layer thickness Y.
The recurraence relation for thege terms is derived by substitution of
aither the C or the D series in Bessel's equation, for which the inde-
pendent variable is § = £, (1 + Y), and requiring that the result apply
independently for each power of Y. Thus

3Q3 + Lay + (21 = 1)j¥ay—y + [(3 - 1)? - n?]¥?ay.,
3 3 (70
+ E§Y%(ay, + 2¥ay_y + Y?ay_,) = 0

where a4 represents either ¢y or d + This recurrence relation applies
liberally aa long as the foliowing initial conditions are usad:

ay = 0, <=1 (71)
cp ®=d.y =0 (72)
ey = 1/ (€YW) (73)
do = 1 (74)

In the program the approximate convergance criterion represents a fit
to the minimum number of terms needed in the infinite series to
guarantee convergenca in all of more than 500 runs of this routine
vhich were made during checkout. These sums also have an internal
convergence criterion following the 'do 8" loop. The array AJ(I,J,K)
represants c4 for I = 1 and dy for I = 2, The real and imaglnary
parts are for J = 1 or 2, rempectively. The five locations in the
third subscript represent the values needed for recurrence. Tha values
of these locations are denoted L, LA, LB, LC, and LD and are updated
in each iteration. The first three terms of (70) have real coeffi-
cients and theme are representad temporarily in terms of the array P.
The coefficlent of the complaex variable Eo is temporarily placed in
the array Q. After updating the ay the sums used in C and D are
accumulated in U and those used in"C' and D', in W, but not before P
and Q are temporarily used for the old values of U and W to facili-
tate convergance testing. At the end the outputs are calculated as
in (66) to (69).

The present form of this routine is believed to be the optimum for a
multi-layered medium. These four matrix elements are, of course,
identical with the cross products of the first and second kinds of
Bessel functions for the complex arguments for either boundary of the
layer. But the method of calculation based on this fact would re-
quire much more memory and would have great inefficiency in thin

30




b

G e st . -

P

A,

ar G R

SO T XD

B S NN U

8)

layers. The recurrence relations for these cross products were tried,
but no way was found to eliminate the fatal round off error which was
accumulated, A detailed study of series expansions whose leading
terms are designed to fit the various asymptotic forms of Bessel func-
tions was done also, however all of these failed in some ragime where
the above scheme worked. With the constraint that Y be not greater
than 0.3 this algorithm works in the Honeywall 6060 fnr values of the
outer-aedge argument |E°(l + Y)I as large as 88. This is exceptionally
good performance because the result tends to be exponential in this
argument and exp(88) is at the limit of §he computer word., Note
that the implicit series in Y, in which ¥YY is part of c; and dj. is
largely responsible for this good performance. When explicit power
series were used we could not get paat about 50, instead of 88, with-
out exponent overflow.

Subroutine BCO(M) applies the boundary conditions co get the local
fialds at all mesh points from layer M out to the outer aedge.

The outer boundary condition is the sum of the tangential fields for
the incident and scattered waves. Standard Fourier-Bessel expansions
of the vector incildent fields given by (16), (17) and (18) produce
expressions for the tangentisl components of e in the incident wave.
The incident waves are so daefined that the magnaetic field for trans-
verse polarization is identical with the electric field for parallel
while the magnetic fileld for parallel is the negative of the electric
field for transverse, The result is

r y - 9
F, 0
FZ "'b Fl
Fl = or (75)
0 F,
[ b 7, | P
parallel transverse
F, = i Jy(kry sin o) sin o (76)
F, = 40+ 1t (key adn o) 77)

where Fl denotes the contribution of the incident wave to the tangen-
tial fields vector, defined by (56), at the outer edge and b 1is q,
defined by (53), evaluated in free space at the outer edge.

b = n cos of (kr, ain2a) (78)

The axial components of the scattered waves must be proportional to
the Hankel functlon of the first kind, so we let the scattered tangen-
tial fields vector ¥8 have the following form:

BOF +!
W)
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A B, - b AS
Fé = 2 (79)
Ay

8 8
142 B, + b A%

B, = 4 HA(krw sin a)/{ Hn(krg sin o) sin o] (80)

vhere A§ and A% are unknown scattering coafficients.

The boundary conditiona are expressible as the following matrix equa-
tion:

F*+ P9 = QR (81)

where one will recall that F, is the inner boundary condition, given’
by (62), and that Q represencs propagation of F from the inner boundary
point to the outer edge, Because it involves the four unknown co-
efficients in Fy and F8, this equation is equivalent to another matrix
equation as follows:

Fsll S12 -1 0 Al

S ] -B b A

21 22 2 : i (82)
S!l S32 0 -1 A1 .
_Shl 8,, =b 'Bz_ i Ag A
whare

Sy, = By, (Q4, +dq Qj“) +Qy, (83)
sjg - Qja + By, Q4 = 4 sz (84)

It is not necessary to solve this equation for A® and A® because A, and
A, determine the fields at all points via the propagation matrix P for
edch layer., Equation (82) represents the equation SA = FL, which is
transformed by the matrix -

T = (85)

into the following equation of rank two!
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; TS o or (86)
' parallel -8 transverse

The quantity F, is (B,F, ~ F,), but the Wronskian gives

Fy = = 21%/[7 kry Hy(kr, sin @) sin o) (87)

The two systems of equations represented by (86) are readily solved

: for the two alternative sets of values of A, and A,. Note that all

! recults ave proporticnal to the quantity Fg,. The complex exponential
; eind 15 used in the modal expansion (47) because it reprcaents all

! field components simultaneously. However each cylindrical coordinate
component of each (electric and magnetic) field for each incident
wave polarization has either aven or odd symmetry in n and ¢, Thus
i | (47) is actually a summation over positive n involving either 2 cos(n¢)
- ) or 21 sin(nd), a8 well as the term for n = 0. Therefore we take

i ’ care of the factor 2 for n>0 by multiplying F; by two in subroutine

o ‘ WFP, where this quantity is calculated. (The quantity F,, which is

o needed to give the coherent scattering coefficients, is likewise doubled
3 \ at the same point.)

Now, to interpret the FORTRAN, the variable (7 represents b and B

g ; represents q. C5 and C6 are temporarily used for §,, and S,,, and Cl

k. and C2 are the elements in the first column of T8. Than C5 and C6 are

8 §,, and S,,, and €3 und C4 are the second column of TS. The two sets
" ‘ o§ simultane.us equations (86) are then solved and, after the "ao 10"

loop the arrays FJA(K), FIB(K), FJC(K), and FID(K) are the four ele~

ments, In order, of the tangential fields vector F. The first sct

3 (K = 1) is for a parallel polarization incident wava and the eecond

A (K = 2) is for transverse. After this the "do 200" loop generatass the

B tangential fields at each layer boundary by iterated matrix multipli-
f@ cation by the stored propagation matrix P for each layer.

The final function of this routine is to generate, output, and stora
(on dinc) the coherant scattering coefficients, starting at statement }
number 210, lNote from the definition (56) of F that according to (79) )
and (75) the scattering coefficients are fully characterlzed by the .
- z-components of the flelds at the outer boundary after F, has been ;
b _ subtracted from e, for parallel polarization and h, for transverse.
gl : Now in free apace the four z-cumponents each propagate as H,(kp sin o), :
R ) 8o their values at any point may be gotten by multiplying the ratlo '
: of this quanticy to its value at the wake edge by their values at the
;_ﬂq ﬁ wake edge. In the far field this ratio has the asymptotic form
’ ¢

| . 2 exp[1(>7/4 + kp gin )] |

V2rko sin @' i® H (kry sin 0)
5 . |
Now see subroutine WFP, where Z is 0.5 1"sint W, (kr, sin ). Alse -?

noting that the giant range r from the origin of the wake is equal to 3
p/ein o, this implies, for example, that in the far scattered field for
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parallel polarization

sin o exp[ickr - 1/4)] o

E, ~ — Iy Clcosn¢ (88)
2 v 21 kr n=o

where €3 is the FORTRAN variable which is output and stored (on disec)
at this point in the program. Now, seeing that the scattered wave
propagates in the direction making angle ¢ to the z-axis,

L(kr = n/4)
scattered parallel ~ ¢ T C3cos n ¢ (89)
v 2mkr n=o

This 1s a compunent of the coherent far electric field scattered by a
wave incident in the plane of the axis (as defined above). This com=-
ponent alsc lies in the plane of the axis, where the positive direction
is as defined for the incident wave. The same comronent of the scat-
tered magnetic field for transverse incident wave polarization has
identically the same equation with C6 replacing C3. These two field
components have even symmetry. The other two, having odd symmetry,
use 1 sin nd in place of cos nd. The axial plane magnetic field for
parallel incident wave polarization has C4 in the summation and the
axial plane electric field for transverse polarization has C5. The
fact that half of these resulta are magnetic filelds presents no prob-—
lem conceptually since in the far f£ield the electric vector is equal
to the croes product Hxf, where £ 1s a unit vecror in the direction of
scattaring. Thus the transverse (¢ - component) electric fleld
scattered by a parallel incident field is the sum in C4 and the transa-
verse elactric field for transverse incident field uses C6. The write
statemant, then, gives the coefficients for parallel and trausverse

in order, first for parallel ineident field and then for transverse.
For reasons of convenlence below, the rsal and imaginary parts of the
field components are stored in odd, even order, where the odd compon=-
ente have the coefficient multiplied by 1 so that the Fourier sums are
over either sin n¢ or cos nd. This order 1is Etp. Eety Epe, Ep , where
the first subscript is the incident wave polarization and the second is
the scattered, The storage location implies that these are scattered
fields in that one extra '"layer' i1s saved for this (LAYERS + 1),

E

Subroutine STORF(NP,J,ENKE,V) stores in odd, even order the local
electric fields components. All elements of the calling sequence are
inputs, which are unaltered by the routina. NP is (n + 1), J is the
number of the layer boundary, ENKR 1s n/(kp) for this boundary, and V
18 cos o, All components having odd symmatry are multiplied by 1 in
order that all total flelds be straight Fourier suma. Tha order of
storage 1s real, imaginary; p, ¢, 2z = component; transverse, parallel
incident wave; where the first set of things varies the most rapidly
and the last varies the least rapidly.

The radial electric flelds are given by the following equation, which

18 one of the six resulting From substitution of the modal expansions
(47) in Maxwell's equations:
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e, { hy cos o = [n/(kp)] h,}/K (90)

The general storage location daenotes both the layer boundary and the
mode order,

¥
b
L 1) Subroutine PHINT(LS,MM) directs the analysis of the ¢ ~ dependence of
A all field quantities for the mean wake. One of the most ilmportant

' aspects of these calculations is the integration over ¢ for equation

L (21), whence the name PHINT, In the calling sequence LS is the number
. of the innermost layer boundary reached in the field penetration cal~
b culation, MM i1s the total number of modes used in' the expansions of

¥ the fields,

\

J

¥

, The first part of this routine sets up the grid of angles to use for

i representing the variation of all fields with ¢. The criterion is

3 that the number of uniformly spaced angles be a powar of two which is

i ~ at least four times t¢he number of modes used in the field expansions.

- This criterion derives from the fact that the integral over all angles

‘ ¢ of any mth nrder Fourler sum is precisely represented by the trape-

j zoldal rule for evenly spaced values of ¢ as long as the number of

' anglos 1is greater than or equal to m. The product |E,*G | represents
a Fourier sum of order 4m if E, and G, are each of order m. In the

' routine, IM is the number of angles and M ia the power of 2 to which

v it is equal,

b : The routine calls for the summation of the coherent scattered fields

before going to the loop over layer boundariles, at each of which the
$ - dependence is analyzed,

j) Subroutine FFSUM(LYR,MM,N,M,LTH) uses the FFT algorithm to evaluste the
: various Fourier sums which represent the components of the electric
P ; field in the mean wake. LYR is the number of the layer boundary or,
. : if greater than LAYERS, an indlication that the coherent scatterad
‘ : fields are to be evaluated, MM is the number of modes for which the
1 ' Fourier coefficilents of the fields have been calculated, N is the
- g number of angles, which must be the MM power of 2, 1If LTH = O the
g : routine assumes that sin ¢ and cos ¢ for all ¢ on the grid of angles
i. have not been calculated before. These quantities are placed in the
3 array WW during execution and L'TH = 1 is returned. If LTH = 1 it 1is
t; assumed that these values already are stored in WW. (These assumptions

';; g’ are valid as long as the calling routine (PHINT) does not change the
1 values of N and M without resetting LIH =~ O and as long as the array
}&, | WW is not changed by the routine (AVGS) with which it has this variable

in common.)

This routine is based in gtreater part on the subroutine FFCPLX by

- Martin!® 1In the present notation, the arrays G and H represent both

i i input and output, Thus the FFT, between "#*bit inversion" and statement
il j number 40, represents the following:

16. M.A, Martin, "Frequency Analysis of Real Sampled Data by the Fast Fouriler
Transform Technique', General Electric Co., Technical Information Series,
Report No. 698D267, May 1969.




N
« G(I,K) + LH(I,K) = I [G(L,J) + iH(1,3)]e>¢0 = D@ (91)
| .
i where ¢ = 27(K =« 1)/N and K also runs from 1 through N. The bit
! inversion part of thao routine, in which the locations of all variables
are changed to the location whose binary digits are the reverse, per-

mits the output to occupy the same places as the input. The econo+
s \ mized Fourler summation is essentlally the Cooley and Tukcy 17 method.

i ? Note that the imaginary part of the right hand side of (91) is a
‘ cosine series if the G's are all zero or a sine series if the H's are
zero. Thus we apply the fast Fourier sum by inputting all even func-
tions to the H array and all odd ones to G; the output is then in H ;
in all cases, All members of both arrays are initially set to zero ﬁ
“and then the data for the modes calculated by WFP are read in. The 8
data are missing, of course, if the innermost layer boundary reached
by WFP, which is denoted INLAY, is outside of the point currently
being considered. The arrays G and H are doubly subsoripted to permit
the fast Fourler sums to be evaluated simultaneously for all 8 or 12
field components which were stored by BCO or STORF. Alternating
palrs of these compor.ents are odd and even, so alternating pairs are
input to G and H in the "do 2" loops.

If the point in question is within the wake boundaries, the routine
proceeds to the evaluation of the integral over ¢ involving |E ‘G,
Otherwise it outputs the coherent scattering versua ¢, which goas from
0 to 180°, the other half of the space being symmetrical with this
half., Referring back to g) Subroutina BCO, the complex parallel

; polarization scattering is in the arrays H(7, J) and H(8, J). Like-

g wise elements 3 and 4 are for transverse. Linear orthogonal, which

b is X(3), is taken as the rms value of Egt and E.,. Circular polariza-
i tion is straightforward also since the ransmitted field is composed

; of one linear polarization plus i multiplied by the other, We then

] define principal circular polarization scattering as the conjugate

® coubination; 1.e.,

e S e L St e Rl Rl il S

3 Eprincipal ,Jz [Egp + 1 Epp = 4 (Egp + 1 Egp)] (92)
%: and orthogonal is therefore

'}

£

k% These equations are used to give X(4) and X(5) in the program. Of

&V some interest in calculating far field diffraction into the shadow of

;| the wake is the coherent forward scattering. The complex coefficients
& : of E P and E¢¢ for ¢ = 0 are output, after accounting for e~dim/4 4n (89),
! in the variables A, B, C, and D.

17. J.W. Cooley and J.W. Tukey, '"An Algorithm for the Machine Calculation
of Complex Fourler Series", Mathematicas of Computation, Vol. 19, pp 297-
301, 1965,




g k) Subroutine AVGS(H,IK,N,LAYR) has the main purpose of performing the

: integral in (21) over all angles ¢, The variable H in the calling

: gsequance represents the IK components of the slectric field at N

: equally spaced values of ¢ from 0 to 360°, IK must be equal to 12

) but N can be as large as 256 in the current version of the program,
LAYR is the number of the layar boundary where the field points are
located, and it is the only one of the variables which may be altered
on return to the calling program. This is the only subroutine in

!

|

g this program which relies on memory for quantities calculated during
|

{
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[
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. previous calls of it,

The logic of this routina is not complicated when it is broken dowm
i into the parts headed by comment cards. The £irst part evaluates
X ‘the line integral of 8 given by (40). This line integral is taken
' along a straight line parallel to the direction of incidence to the
F point (p, ¢) in question. A given path of integration intercepts a
\ given radius p at two values of ¢ which are symmutric about 90°, so
‘ ; the range of ¢ covered by "do 6" is 90°, The line integrals at a
i ; , given value of ¢ are celsulated in implicit loops over the radial

grid points, Between uLatements 2 and 3 the line intagral for ¢ < 90°
is acoumulated in the variable A as p goes through all radial grid
A _ points from ry down to the one in question. The variable B accumu~
_ i lates the line integral from this point down to but not including the
i " point of closest approach, which is represented by the variable RS.
gf , (One will recognize that tha equations for A and B have the form of
a8 ? the line integral in polar coordinates when the radisl coordinate is
3 ! the variable of integration.) The contribution up to the point of
v ’ closest approach is added after statement number 5. Statement number
' { 6 takes mccount of the fact that the integral for ¢> 90° is that for
¥ : $< 90° plus twice the integral from that point to the point of closest
§ , approach. Multiplication by CAYR (kry,) removes tha normalization by
‘ ‘ r,, and the fact that BOK is B/(k sin o) 1mpliou that tha array BDS
& : 18 JB ds for the grid of anglas from O to 1809,

In the volume integral in (21) wa need the effective wavenumber k,, ¢
which is the gradient of the phase angle of E,*G,. This derivntiva X
is obtained numerically in terms of the valuol o% this scalar product
at five points in the radial and angular grids. Thus the point in
question in the integration for (21) must always be retarded by ona in 8
both directivns as we iterate p and ¢, or else we would not have the K
required five points about the point in question, Thus LM is the
layer boundary in question and 1f it 1is not inside of MINL, the innaer=-
most point at which the fields wera calculated, NM is set equal to

- ona greater than the number of angles neaded to cover the region 0 to
E : _ 180° in the average over angles, In the "do 30" loop over these

- ; angles we usually (unlase it is logically superfluous) start by b
g o, evaluating the scalar products E *G, for five polarization combinations.,
R ] The arrays U and V are the real and imaginary parte of thesa products y
§ ¥ and their middle subscript denotes the polarization in the order ;
g & vertical, horigzontal, linear orthogonal, circular, and circular ottho~ By
1 B gonal, The last subsoript pertains to the angle grid and the first :
| . F ia designed to save the value for the current radial gtid point, the
Sl f pravious one and the one bafora that in locations L, LA, and LB, g
respectively, To interpret further, the ten values of 8, after compla- i
tion of the "do 9" loop, are the ten possible dot products between s

STy
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the real and imaginary parts of the fields induced by each of tlie two
principal plane incident wave polarizations, Refer to the definition
nf the 12 components of E give~ in h) “ubroutine STORF, which applies
also to the componenta of the H array in this routine, to decode these
equations. In the "do 25" loop UA and VA are the real and imaginary
parts of E *G, at the point in question for evaluation of the integrai
over ¢, The varjable T i8 the square of the magnitude of this quantity.

N

O e

The effective wavenumber k, is the gradient of the argument of

P

E ‘G, w (U + 1 V) g2kz cos o (94)
¢ Vo

where U and V have the meaning of the correaponding FORTRAN variables.
Elementary analysis gives

S oot - -te -

: kg* = (2k cos a)? + [(U %%- v -:g-%)2 + (U %%

1. -V 3D2/01/ [Eo e | o (95)

DUR and DVR represent ry times the partial darivatives with respect to
p; DUP and DVP represent ry/p times the partial derivatives with re-
N spect to ¢, Note that the radial grid is nonuniform, so generally

i three-point numerical differentiation, except when only two points are
had at the edges, is used for the radial variation. The angular grid
being uniform, the two points surrounding the point in question are
B usaed and Ad w 4m/N. As we indicated above, the contribution of the

a %ritical point (LM = KRIT) is ignored if |E°-G°| is possibly resonant
T>1).

When “accumulate averages" 1s reached, A represents |E oG |2 times the

. nonconstant part of S(kg). The variable FGS accumulates that quantity's
¥ integral over ¢ by the trapezoidal rule and the variable DEP accumulates
. the same quantity weighted by the depolarization by second Born. Multil-
plication by F at completion of the integrals normalizes them by S(2k),
the free-space spectrum function. Both are printed out layer by layer,
Ly 80 one can see the relative magnitude of the second Born depolarization.
~f Then DEP is added to FGS using the logic that the depolarization in the
o orthogonally polarized wave scattering adds to the principally polarized
wave scattering and vice versa.

3 Finally, if the layer boundary called is the outermost (LAYR = LAYERS),
1 ' we add one more layer and run through almost the entire routine again
because of the lag in the layer boundary of interest.

i 1) Subroutine RINT(JM) is designed to calculate the normalized moments

; of the scattering per unit length of wake, by performing the integra-
i ; tion in (21) over the radial coordinate. The argument JM is the

3 W number of the innermost layer boundary at which the integral over ¢

8. has been completed by subroutine PHINT.

The output of this routine 1s a set of 20 integrals, defined as
follows:

38
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1s ua N'2 Lo} dep/ry)? (96)
‘»f"tr‘l‘w“rm )
where
2
{¢} = __ 1 I 1B oGy ]? 8(ke) (L +d) dd 9"

“2n8(2k) ¢

N, is the axial value of the mean electron density and, iu the defini-
tion of {¢}, d is symbolic of the depolarization by second Born. The
precise definition of (97) is such that |E,*G,|? multiplying d is for
the opposite polarization to that multiplyfng unity (See paragraph k)
Subroutine AVGS). The quantity {¢}, which is the input, is repre-
sented by the array FGS. The output S0 takes uy = 1 in (96), S1 takes
v/v,, 52 takes v'!/vol, and S12 takes (v/v,)%?. The quantity v is the
mean velocity profile, v' is the velocity fluctuation, and v, is the
axis veloeity. Each output has five values, one for each of the fiva
polarization combinations carried through from AVGS., Before returning
to the calling routine we print out these 20 integrals for esach of

two normalizatione. The first represents normalization by the firat
Boxn approximation for principal polarizatlon, in terms of the quanti-
ties BN, CN, DN and EN; i.e.,, these normalizing factors are the results
of (96) Lif {¢} = 1. Since it is interesting to examine refraction
effects, the 20 integrals are also printed out in terms of their nor-
malization by the values of the first Horn at critical density for re-
fracrcion. (Recall that in MAIN, AN is [N/ (No sin 2a)]2.)

Subroutine ZINT(NZ,V) performs the convolutions defined by (22), where
NZ 1s the number of axial stations at which input values of dSn/dz
exiet and V i8 cos o,

The variables DSDZ, DIDZ, and DVDZ are the input values of d§,/dz for
n=20,1, and 2, respectively. Referring back to MAIN,whence these
quantities come, one can see that essentially all normalizations have
been removed, DSDZ Lls radar cross section per unit length of wake in
units of moters. The other two quantities, when divided by DSDZ, are
the mean and mean scquare doppler veloclty at the axial station in
question, in units of the body velocity and the square of the body
velocity.

The logic of this routine 1s based on the various situatdions which
can arise. Thus there 1s a speclal form of result for normal inci~
dence (| cos a|<107%), as follows:

8a(0) =_f S8 4, (a0

where only one output axial station 1s required since the backscattered
pulse shape 18 identical with the transmitted pulse, If only one

axial station is input, including the case of normal incidence, then
the output is simply set equal to the input since the convolution is

meaningless. In all other sltuations the convolution is represented
as follows:

= T dhar o aeai
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Sp(z) -_Z %%3 (z -2") cou’(%%l) dz' (99)

where a is the range resolution (distance between half-power points
for the pulse backscattered from a point target) divided by cos o,
Note that the pulse is assumed to have the shape of the cosine
squared function. This integral is evaluated at a set of uniformly
spaced values of z regardless of whether or not the input is on a
uniform grid., The number of points used to calculate it by the
trapezoidal rule depends on the relative wildths of the scattering
function (the distance batween the first and last input stations)

and the pulse (between zero pointsa). If ths pulse width dominates
we use the larger of 20 or the maximum allowable number of axiel
stations, If the scattering function dominates we use an odd number
which approsches unity as the relative width of the pulse approaches
zero and which is identiral with the numbear used in the other. vase
when the pulse width approuachas the width of the scattering function.
The limits of the range of u for the output generally cover the points
vhaere the result goes to zero, where it is assumed that the input
scattering function drops to zero at either end of its range of
stations,

Interpolation of the scattering function dS,/dz is required iﬁ general
because the grid of input will not necessarily match the integration
grid, The form of the interpolation has been designed to try to
account for situations where the function varies either linearly or
exponentially. If either interpolated value ir zero or if they are
within an order of meagnitude of each other, linear interpolation is
used., Otherwise the interpolation is exponential; i.e.,, it i8 linear
with respect to the logarithm.

C, Input and Output

The listing for MAIN gives a complete definition of the input requirements,
so very little need be added. A title card, which can contain any symbols one
wishes in all columns, must precede each set of input data. One will notice
that certain conventions are used in naming the input variables. All dimensional
quantities contain a reminder of their units at the and of their name. With the
axception of FMHZ, all names which contain Z refer to axially varying quanti-
ties and all hut NZ are arrays., MUTZ is defined as (6y - 9) in the spectrum
function; thus y can take any of the values 5/3, 11/6, 2, 13/6, 7/3, and 5/2,
The program will return to the beginning of MAIN and look for new data if, after
completion of all calculations for a given case, the number of cases so far
done in this run is less than whatever value KASES has been given, In the
Honeywell 6060 one need not repeat namelist inputs which are no different from
what 18 currently in memory, so KASES needs to be inmput only with the first set
of data. In the definition of POLAD, "plane of incidence' is the plane contain-
ing both the wake axis and the radar line of sight. All profile functions,
which are denoted by PRO at the end of the name, are defined as the given quan-
tity at some radius divided by a normalizing quantity. For both EMPRO and EPPRO
the normalizing quantity is the axial value of the mean electron density, The
collision frequency and velocity profiles are normalized by the axial value of
collision frequency and velocity, respectively. In general, however, it does
no harm to use inconsistent normalizations; e.g., one could input a set of
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values of EMPRO which represents a profile which is different from unity at
the axis with no adverse effect on program operation, The EPPRO often will
differ from unity at the axis 1f N' ¢ N,. The methods of inputting various
typas of profile functions are detailed on the listing., Note that when a
smooth profile function is to be input, the data correspond to evenly spaced
radial points starting with the axis and ending with the outer edge. When
using this option it is best to go to the limit and input eleven points in

the profile, Obviously the meaning of the varlable VVBZ is arbitrary and some
other velocity than that of the re-entry body could be used as a normalizing
factor.

Other than those already menticmed, there are relatively few restrictions
on the values of the input quantities, ASPECD must not be zero {or such that
its sine is zero). CZPSEC, EMZPCC, FMHZ, RESM, and RZM must ba greater than
zero, The values of EPPRO may not be such that the profile of electron density
fluctuation is identically zero., Finally, the array ZM must have unequal, in-
creasing values. :

Appendix B is a copy of tha complate output for a sample case, which can
serve as a uder's test case. The output starts on a new page. The top line
gives the case number in this run and the title card characters. The format
for this line 1s glven in statement number 5000 of MAIN. We have used a title
nard spanning all B0 columns, to illustrate where they appaar on this linae, All
data for the input variables are then written in NAMELIBT format.

The next new page glves the data uded for the first eaxial wake station.
The meanings of most of the items should be obvious, Each "changed to" entxy
refors to the item to its left, which has been adjusted by PROFS to aveid spur~
ious effects of nearly critical dengity in a layer (format, including column
headings: 1000, MAIN), In the profile functions the relative radius refers to
the layer boundaries, which are called "mesh pt," in the listing. The next
three columns fall under the heading of electron density., All other columna
ave self~explanatory (format for each row of datat 2000, MAIN). Note that
various possible kinds of input profiles are illuatrated by the inputs used for
this csge. The mean electron density is approximately equal to a Gaussian and
thae rms fluctuation is & step function to half the wake radius. The collision
frequency is uniform and the two velocity profiles linearly decrease by a
factor of ten,

The next page of output gilves the summary of the resulis of the calcula~
tion of em flelds in the mean wake (format for heading: 3000, MAIN), The first
column shows the mode orders used., The next eight columns give cach of tha two
scattering coefficients for each incident wave polarization. In each pailr of
columns the firet is the real part and the second, the imaginary, These scat-
tering coefficients are defined in the discussion on subroutime BCO concerning
equation (89), The last column shows that the wave propagation was nor eut
off in this case (format for each row of data: 1000, BCO).

The next page gives the far field coherent scattering pattern, where
"azimuthal angle" refers to ¢ and the firat row of the table is for the forward
scattering (format for headings: 2000, PHINI; format for rows of numbers: 1000,
FFSUM), The complex forward ucattared flelds, with the phase relative to the
incident wave, are written at the bottom of the table (format: 2000, FFSUM).
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The next page is the output of subroutine AVGS, It shows the average
over ¢ of |E°'G Tzs(ke)/S(ZR) for each polarization combination. The five
colunns of depolarization factors include the second Born in this average aa
well (format for headings: 4000, PHINT; format for data: 1000, AVGS). The

data for this sample case show a very interesting phenomenon on this puage.

The critical point in the mean electron density profile is at point #33,

where AVGS has set all results equal to zero to avoid the resonance effect,
However this wake 18 in the diffraction regime, which permits wave propaga-
tion without cutoff all the way to the axis, Diffraction also spreads the
resonance effect over a band of radii about critical, But, as can be seen

from the data elther side of critical, tha phase varies so rapidly in this
region that the spectrum function drops off as the ‘critical point is approached.

The next page gives the lowest three moments of the scattering spactrum
(format for page headings: 1000, RINT). In the two normalizations by the Born
approximation, even the cross polarized results are divided by the first Born
approximation for direct polarization. Also, "first squaved" refers to the
contribution to the second moment of the profila of the square of the mean
velocity (formats: 2000 and 3000, RINT), The heading "absolute" means, for
the zeroth moment, radar cross section per unit langth of wake in meters. For
the first or second moment the units are meters times the body velocity or its
square, respectively (format: 6000, MAIN). In "dopplar/body velocity', the
term "mean" is self explanatory, 'Spraad" is defined as the standard devia-
tion of the doppler spactrum in unite of the body velocity; il.e.,

"gpread" & /A2 - Vz/vbady {100)

The above five pagaes of output are repsated for each axial station which
was input. Note that in the sample run we have illustrated a three-stuep func-
tion radial profile in the ssecond axial station. Also, note that in the second
and third stations we have used electron densities which decrease by four
ordets of magnitude. The results show that, indeed, the Born approximation is
approached in this Llimit,

The final pages of oucput give the backscattered pulse shape functions
for each of the five polarizations (format for headings: 1000, ZINT). The
pulse shapes are exprussad in terme of radar cross section (dBsm) and doppler
mean and apread (as defined above) versus apparent axial statlon (format 2000,
ZINT)., A page is turned after the first 13 stations and then after each 14
uwore (format 3000, ZINT).

D. Summary of Checkoui Proceduras Used

The reliability of this computer code for doing the calculations for
which it was dasigned hae been proven by a serias of checkout runs during ica
development, The checkout was done at various levels in the program, starting
with subroutines which do not cull other subroutines and working up to the
entira program,

The Lagrange intarpolation in subroutine FIT was checked by exercising it
on two profile functlons, a Gaussian and a Gausaian multiplied by a quadratic.
The input data were tekan from the eppropriate points on the krum underlying
funetion., The number »f points used was varled from on» through eleven and
the accuracy and reasonableness of the outpuc were verlfied by Calcomp plots
as well as numerical princour. For each of these functions, one can not
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visually detect any difference from the true curve, on a graph scale of about
13 cm height, as long as eight or more points are input. The sample output
discussed above verifiea that the step-function type of output is correct also.

Subroutine PROFS was cliecked out by hand calculation of its outputs for
a few selected cases.

Subroutine HANK was checked out by comparing its output with tabulated
values for a number of arguments ranging fgom 0.2 to 50, The results were
accurate to within one part in at least 10V or within an absolute value of 10-6
or less if the result is much less than 106, 1In the process of these checkout
runs we developed the convergence criterion which 1s bullt into this routine.
These same statements apply to subroutine BIN as well, except that imaginary
and complex arguments also were used.

Subroutine PROP was checked out by comparing its results with the direct
calculation of the cross-products of Bessel functions, Pns 9ns Tns and sy in
9,1.32 on page 361 of Abramowitz and Stegun (op. cit.). (C = - mE,ry/2,

Dw nE,pn/2, C' = - mEys, /2, D' = wEpq,/2, a = £y, b= £) Subroutine HANK
was the standard of comparison for real arguments; library routines for modi-
fied Bassel functions were the standard for imaginary arguments; and selected
tabulated values were the standard for certain real, imagilunary, and complex
(uaing Kelvin functions) arguments., Initially the rerien oxpansions of the
matrix elaments in PROP wore formulated in terms of power series in Y with the
coafficient of YJ calculated by recurrence relations. This approach began to
lose accuracy when |E,| exceeded 10 or 20, and it encountered exponent overflows
in the Honaeywell 6060 for arguments greatar than 50, The formulation described
above, in which the power of ¥ is included in the cosfficlent which i8 calecu-
lated by recursion, signiflicantly improved the performance. Now, as stated
above, we can go to values of [l&ol(l + V)] up to 88, which is the ultimate
single precision limit of the Honewall 6060, with sccuracy generally of 106

or batter., Values of Y used in these runs were 0.02, 0.05, 0.1, 0.2, and 0.3,
An earlier sevies of experimental runs using a more primitive Fformulatlon had
shown that the series would not always converge if Y was greater than 0.3, hov=
ever this conclusion may now be conservative,

Subroutine WFP and the routines it calls (HANK, BIN, PROP, BCU, and STORF) were
checkad out by doing a sct of calculations for a uniform cylinder. ‘'lhe stan=
dard of comparison was a spoclally written routine using Besael functleans in-
slde the cylinder, It was found that, even for zero collision frequency, the
accuracy is cnnsistent with the computer word size,

Subroutine FFSUM was checked out by putting in the Fourler axpansion co-
efficlents for the incident plane wave and noting that its vutput fatthfully
reproduced the plane wava.

Subroutine PHINT, which calls FFSUM and AVGS, was checked by doing the case
of zero electron density in subroutine WFP and calling PHINT. This, of course,
produces the incident wave as the output of FFSUM. AVGS should produce results
which are unity for the three principal polarizations and zero for ihe ortho-
gonal. This result was obtained except that zero is about 10~15 for linear
orthogonal and 10~8 for clrcular orthogonal.,

Subroutine RINT &3 checked out by input of analytical functions for which
the integrals are known In closed form,

43




Ko

T T T T

. -

Subroutine ZINT was checked out by putting in various functions of z which
can be convolved with the pulse shape function in closed form, These rune ine
cluded cases in which the scattering function ranged from wmuch shorter to much
longer than the radar pulse. They included cases in which the scattering func-
ticn was speciftied in terms of as few as one point to as many as 20, Cases
were done also to verify the program's logic for normal incidence. '

The sample run discussed above serves as a checkout for the entire program,

At the third axial station the elactron density is less than 10~7 of critical
density and the principal polarization results are 1.0005 times the Born approxi-
mation while thosa for linear and circular orthogonal ara down by at least 1.0

and 1013. respactively. The factor 1.,0005 comes from the numerical differentia-
tion to obtain the effective waveanumber, which therefore doas not exactly squal 2k.
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IV. SAMPLE RESULTS

A. Comparisone with Experimental Data

Shkarofsky et al.'® have reported experimental data on microwave scattering
from a turbulent arc jet. Thelr paper is an excellent subject for analysis by
our theory since it gives all the neceasary information on the plasma, Radial
and axial variations of mean and rms elactron de. :ity are given in terms of graphs
of the profiles at nine axial stations, and the turbulence spectrum function also
is given, Figure 4 shows the comparison of this theory with Shkarofeky's data.
Note that they reported the absolute backacatter power while our model gives
radar cross section per unit length, 8o we have diaplaced their data to force it
to agree with the Born approximation at low elsctron density, The polarization
is the one parameter not explicitly stated in ref. 18; but even in the worst
case that the polarization was parallel to the plane of incidence, the agruement
between this theory and the data is aexcellent., (Note that in these calculationa
fifty angular modes were used on a grid of 256 angles.)

Cross-polarized backscatter results are shown in Figure 5 in terms of the
ratio to the principal polarization. The agreement with the data is still good,
although only within a factor of three. The most satisfying aspect of both sets
of results 1s the very good agreemant in the shapes of the curves all the way
through critical density. Note that the background medium contributes to depolar-
ization aleo, a fact which has been noted by Halseth and Sivaprasad.'’ The dashed
lines in Figure 5 show that this contribution is quite significant in this case,
being about equal to that from the second Born approximation when the plasma i@
overdense. (Special changes were made in the program to oulput these results,)

Graf at al.?® have studied the effects of incidence angle on refraction in
a turbulent laboratory plasma. Their data for backscattering at 40 aspect angle
(batween the line of incidence and the plasma axis) follow the first Born square
law dependence on the rms electron density. These data points extend up to an
rms alectron density of 0.7 times critical density., They do not show backsecatter
data for 20° aspect angle although they state, 'At an aspect angle of 20°, the
backscatter cross sections deviated ,.. from the slope-of-two curve ... about
3db when n' was 0,15 n;." Regrettably, they do not report much detail about the
conditions of their experimrnt, especinlly regarding the background (average)
a@lactron density distribution, which is so important in this theory. We have
made calculations using radially Gauselan electron density distributions, where
the standard deviation of the Gaussian is 2.1 em for the average electron den-
sity and 2.5 cm for the fluctuations. The results of calculations using thie
theory ure shown in Table 2,

18, 1I.P., Shkarofsky, A.K. Ghosh, and E.N. Almey, 'Direct and Cross-Polarized
Backecatter Power from a Turbulent Plasma'", Plasma Physics, Vol. 14, pp.
935-950, October 1972,

19, M.W. Halseth and K. Sivaprasad, "Depolarization of Singly Scattered
Radiation in a Turbulent Plasma", Phys, of Fluids, Vol., 15, No. 6, pp.
1164+1166, June 1972.

20, K.A, Graf, H. Guthart, and D.G, Douglas, "Refraction Effects in Turbulent
Media'", Radio Science, Vol, 9, Nos. 8, 9, pp. 777-787, August-September
1974,
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TABLE 2. THEQORETICAL RESULTS FOR GRAZ'S FXPERIMENT

BAGKSCATTERING AMPLITUDE/BORN (dB)

ASPECT . PARALLEL TRANSVERSE B
HCLE /N w/E POLARLZATION POLARIZATION
400 0.7 0.5 “B.4 -5,3 T
40° 0.7 LT Y - =24 e
200 0.15 0.5 -7.0 =6.0 ki

200 . 05 1 3.5 | -2,8

The parameter N'/N repregents the axial value of the ratio of the rms‘electéon
density fluctuation to the mean electzun density, and it can be seen that this
ie an important parameter in the theotry. Although the nominal value is glven
as 0.5, the theory agrees with the experiment beétter for a larger value.

Grat et al.?? have glven reaults of coherent fleld measurements also.
Figure 6 reproduces their resu. for messurdd field intensity at & distance of
156 om fron the transmitter whem the plasma axis was a perpendicular bisector
of the line of sight. The theorv gives the coherent forward scattered field
as a byproduct, which falls off as tha inver.:r square root of the far-field :
distance becausu <f tha usgomption of cylindrical symumetry. The points plotted
on the graph show thu results of the theory for the total field dntensity,

assuning that the incident field Falls off as 1/r. The square symbol denotes f

parallel polarization and the circle, tranoverse. The open symbols show the
results of accounting for ouly the mean electron density, neglecting the effect
of scattering attenuation, The filled symbols show the results when the mean
plasma properties ara euhanced to account for scattering attenuation, asruming
that N'/N = 0.5, The theory gives more diffraction than the data show, althnugh
the trend with electron density is similar. It would appear to be anamalous
that the transmitted field is increased when scattering attenuation is accounted
for; but this result 1s caused by the manner in which the calculation is done,

in that quantities are added to the mean electron density and collision fro- A

quency. Apparently, more diffraction than attenuation is added.

Attwood?!,22 thas reported the results of backecattering experiments for a A
wide ranga of aspect angles and electron densities alther side of critical. g

But this theory comes nowhere near explaining the extreme degree of dependence

of his data on these parameteras, aspeclally at and above critical density. This X
is probably caused by the fact that his plasma does not fit the desgcription A
assumed herein, of a random medium embedded ir a steady, cylindrical backgtrouud i

medium.

21. D, Attwood, "Microwave Scattering from Underdense and Overdense Turbulent

Plasmas'", Physics of Fiuids, Vol. 15, No. 5, pp. 942-944, May 1972. . [

22. D, Attwood, "Microwave Scattering from an Overdense Turbulent Plasma",
Physics of Fluids, Vol. 17, No. 6, pp. 1224-1231, June 1974.
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B. Some Parametric Resulte

In the previous study (see Ref, 1) the importance of finite wavelength
effects was evaluated in some detail. These effects refer to many of the
considerable differences which are found when the results of rigorous em wave
propagation in a cylindrical plasma are compared with the results of ray
tracing. Thus that study identified the diffraction effect, which was so
named because it represents the departure from geometrical optics laws as the
wavelength is increased, Furthermore, in that study, it was shown that the
diffraction regime occurs when the parameter koe sin o is small, where Cqo 18
the width (standard deviation) of the radial profile of the mean electron density
distribution. In other words the standard of comparison for the wavelength is
the width of the electron density distribution projected onto the line of in-
cidence. An important corollary of this reault is the fact that low radar
aspect angle can be a sufficient condition for diffraction, Our objective in
this subsection is to determine how significantly the improvements embodied
in the present model affect the results both in the diffraction regime and in
the transition between diffraction and geometrical optics.

To permit direct comparisons we have used the same radial profile functions
as for most of the prior parametric studies. Thus the mean electron density
is a Gaussian with g = 0.3ry,; i.e., exp [~ p’/(O.lBrwz)]. The rms electron
density fluctuation is equal to the mean multiplied by [1 + p2/(0.18r,2)]; i.e.,
it has an incipient off-axis peak.. The mean velocity profile is Gaussian with
oy = 0.9478 04, The rms velocity fluctuation has an incipient off-axis peak
and the standard deviation of its Gaussilan part U,» = 1,0787 o, We use a
moderately collisionless condition (v/w = 0.1) anx a low aspect angle (sin o =
1/18). The scales of turbulence are kry = 0,021 and kr, = 0.21.

Figures 7 through 10 show the RCS (radar cross section), the ratio of
orthogonal/principal RCS, the mean doppler and the contribution of velocity
fluctuatioiis to tl'e doppler second moment as functions of axial electron density
for circular polarization, These figures are all for koe sin o = 0,03, so
they represent the diffraction regime. The dashed line in each figure repre-~
sents the results from the previous study and we conclude that the improvements
which the new model incorporates (effective wavenumber calculation, scattering
attenuation, and depolarization from turbulence) make little difference in the
diffraction regime.

Figures 1l through 14 show the same four quantities as functions of kog
sin « at a value of Ng/(N; sin®c) = 100, The only significant difference be-
tveen the old and the new results is the polarization ratlo for kog sin o
greater thanm about 2, Thus it appears that in the diffraction regime the
depolarization by the mea.. wake plasma dominates that by second Born scattering
from the turbulence.
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V. CONCLUSION

A sophisticated computer model for the radar backscattering from turbu-
lent re-antry-induced ionized wakes has been described in sufficient detall to
permit the user to modify the program as desired, This model uses the basic
concept that propagation in the background, average electrou density distribu-~
tion determines both the local fields and the Green's function fur scattering;
and this effect is formulated in & rigorous and general way by assuming that
this background is a cylindrical medium. At this stage of development, however,
the application of this model to the turbulence scattering is relatively cruda,
being of the type gener:lly used in so-called distortad wave Born theories,

Thus much.room for improvement exists,

Many improvements and modifications are possible without basic theory
changes, For exampla, one could generalize the program for bistatic scattering.
This would take major programming changes but it does not require any new
theory, Generalization for anisotropic turbulence would be relatively straight-
forward, and allowance for various types of radar pulses is almost txlvial,

The same can be sald for including the effects of antenna patterns; i.e.,, non-
uniform illumination,

This model probably could also be applied to the problew of radar scatter-
ing from the turbulent plume of a rocket exhaust, The main constraint would
be that it be in a regime of flow that simulates the turbulent wake flow. At
high altitude, where the plume is laminar and spherical, the canonical problem
to be solved would be acattering from sphercidal media. The presence of strong,
nonrandom irregularities in the piume, such as those created by shock diamonds,
would require yet different techniques such as, perhaps, the geometric theory
of diffraction.

Various baslc theory improvements are possihle in the problem of turbulent,
cylindrical wake scattaring, There im mvery reason to expect that, with the
known rigorous solution for the effect of the background, one could do the
statistics of the scattering from the random component of the medlum in a rigow-
ouy way, At least one could do a Monte Carlo culculation. Also, the quasi-
optical approximations (and their accompanying ad hoc assumptionas) borrowed
from tha distorted wave Dorn approximation could La removed by carrying out
higher order iterations in the Neumann series. Of course the difficulties of
doing this are not trivial because one would have to get near-field solutions
for propagation in the background medium. Obviously this is easier to do in
the diffraction ragime, where fawer angular modes are needed, but this is where
the significance of this model is the greatest.

In conclusion, this model provides not only a valuable tool for applications
but also a framework for future research in che theory of scattering from
random media,

58




L I AR o L

L YU A0 OAr 1, ttaas T AT AL S A E 1 1RO s oo b AR TR B 15 YA E0 14 1) Q9L oL SRS SFIRE 14+ (L et A 5At A ot A 7 T AP REREMER S R INRATIRIRY 4145 100 FY Iy G AU N S IR :

l:_; -:
: |
. '
1{ 3
“ &
r ¥
B “?
?, APPENDIX A |

"1 FORTRAN LISTINGS 3

—

59

AN LAAL B 15 015 S U RS- - SO MR 01 v A Sy ey L ot e g e Sy e




- . X *(0%2:084¢37(02)I24d2037(0%2)084KR27(02)I3SETII7(0Y2ZI0NdD NOISKINIG
r0ZINZ7HS387(D27$)20NG* {02 $)261A7 (D2 S)21GSC/ AR/ MOKND] .

. (OSIEAY (0SIHA“BIAZ(S)I25¢GI2157(SI 1S (SIDS”/KY /N TA/NOMNOD) .- .-
S T $3ZL17SS INS IS AN 0N’ IR ISd*SIZAVI NG/ AAAINOKNOD T =". - =
CA*ENL’BVI-(0SISHI?(0SICH3? (S ENI*S¥I*(0S)SII4(0CI0II/ABA/NONNOD — :
(053437 (NSHWLI/NIBE/NOMMOD
- . . SA’SAYKOIAYINKI“BAYI/NIEU/NOKKOD
INIW L1TAS/ANT INOMNDD oo H

SAVINIA0 (Y53AVINIZRTII JHOKKO) -
O — (OS)A0AIMIFIEYINDOREOD _ . I
d31S 3H1 30 NOIL¥3C1 x _ -
SH1 A9 GNV J31S 3ML JO0 IH9I3IH IHL AB A121VYN¥31l¥Y Q3RIi3C - - )
_ SNOILIINN3Z d431S 30 S3IT¥IS ¥ 71— NVYHLI S$SS3IT ¥3IBHNRN QGG N¥Y JI . o :
311308d KI0FINN ¥ “°3- 40 "L+ 4T -
G3Lv3d38 SI 37113084 SNOIA3Yd 3In) “0%32 Il - i -
L SINIOd €31¥dS ATWBOJINN 1V 3113408d 3IHL *°| KyHi 23iviac 31 . _ -
. i 1%3S38638 HITHA -
ZAVMBY 3M1 MI SNINIYH3W ViVA 30 ¥39WNN 3H1 SI 3NIYA 31n70S8V =
SiI GNY 21 KNYHL S$$S37 39 ASNW AVENY HIVI NI INIW3IIS LSUI3 3HL -
20T1V1S IVIXY 40 23430 NI SAvuuY 3VINIY 1NdN] SNOILIKNI 313084 VIV BO3s
SB253M NI SNOJivis IVIXV 30 SKCILY301 = K2 .
] NOL1ViS
- IVIXY SOSE3A ALIJCTI3A 2608 A8 CIZITVKNON ALID0I3A NY3IM =  ZHAA
SATG¥3 SASH3A KOILIVALINTY A1I3013A Sk¥ JO S3713084 = DduddA 2
SATOVE SHRSUIA SIVT40¥d A1ID01IA %Ny3W = GHdWA R
KOIiViS IVIXV SASz=* © 32238 NI 3IINIINAEN1 30 31955 ¥3100 =  WIOS .
NOT1V¥1S IVIXV SNS¥3. 34313W NI 3ININGAINL 30 3°¥I3 E3Kml = KZIS
NQI1ViS IVIXV SASHIA SWIa3k N1 SALGvVE 3AvA = 4@ _ . .
S33138 NI NOI1INTI0S3E® 39NVE avdva =  WS3a
INVI4 ¥VGYNS TI¥VIT1N3IA IHL ANy FINICIINI 30 3INVId IHL NIIAL
- -38 3719y 3IHL SY G3INIi30 “$33¥930 NI 1INV KOILYZINYI0d = 4qQY106 B
SROI1vV1S TYIXy 1NdNI 40 XSBHNN = in

(2 = 17IN¥334) ¢ NvHl $S37 108 1 1Sv31 1y 33 1SN
HITIHAR “KOJI1VIS TTvIXy SAS¥3IA 3013VF SHa03F MOILINNI WEAEE1I3ILS = 110
1NdNY 38 01 S3ISY) J0 ¥3IGHON SISV
ZHW NI AJDN3NOIXS BVOVE = IHud
SNIevy SNSE3A IIdZIH3 iR
G3Z2IIVHAON NOILVN1INIS ALISN3C NOBEDI3INI SHN 0 $3IT1308d = (¥ddI
¥3138I183) 216N) 838 SNGu1I313

} _ _ I SIXY 3H1 9NOIY NOILVIAVA ALISNIT NOWIIITI N¥IW = IIdZk3 e
SMHIEVE SNSA3IA A1ISN3F K0¥i3373 K¥3W 10 $S3714038d = 0O2dk3
NOJi¥1S IVIXY SASE3Z OGNOJ3S ¥34 SKOISINIOD = 335d47)
SNIGYA SASY¥IA AIN3INDIVI NMOISINI0] 30 SINIJ0ud = o¥dd

LR L L B LA AR B BE R DR JE R B B JE B B B B B B ]

SIXY 3X¥vA 01 3AJI1IVIIE 7S333930 NI IISNY i)3d4SY 3 0I3d4SY
€1NdMI = IRKYN 1STIIN¥YK) SITLIIRKVAS LMINI i3IT36VKs .
3SV) HIV¥3 ¥03 ¥1VQ 1RdN]I =#i 34313384 1SOK G2¥) 3111t Y= Jan

Isie “HIM 40 INWWA ENNIXVYM 3H1 ST ¥ GNV “¥3BRNN3AVA 3VAVE 3HL SI Xs
3SI8 “(€I34SYINISUN=Y IPIHA-ANY “(((Z1+V)VZIL1PDS+T) NVHLI YILVIND ST N 2¥IHAs -
Isise “8EF/X? iSY3IY IV SI iN6 DL hVH1 ¥31v¥3¥S 10N SI i I&IHMAs
351e #3SI€ HOGNYY HILV¥IS JO SAEIT ¥ SIFINC3N NYESONd SIuis

I300M SNI¥3I1VvIS J11INSVWO¥LIITI 3AVA  NIvee




B R I E T

TR TR LIRS

FOA by vy

Cl3u3CNR (0?.71425)140X4d 1¥)

$311304d 2IXIN0INL NOTSITI0] JLAVUINIDe
Zew(1d/18%A¥I»"2)=S¥) 2
o5 (08xA¥I»"2) VAL s ] LTI
e L STt/ CANE) 15 015=]1Sd ]
T T oo CLNIM) HE VYO =NYO
(213 Z1nuW=1ne 3
(213w21S=14
(21,w205=03
S¥3L2KVEVd RCI1ZKNI MNY.I3dS»
W0 A=udi
IHWA /(213354222 2=~3675165" L=HOIA
B AVITYAND
(21)RZu=n3
IWIZCTTIIIITNI=0INNI
Ix’3=11 $91 ca
S - : R c=dA?
- o . e . : P oowA
. 0=d33
- O=831 g
oo : 0= B
(I8 G1 1 = ZI) SNOIiVLS WWIX¥ 11V 31vy¥3Iil~
_ A¥Jei¥d)s/311920°2=)w3
$7-SS=2%S
Cxy¥=)E qrnn._
- G*6=S$
o . STl e vevess
{¥)SCI=¥
- ) L . . - tv)NTS=8
T AVI0ds2 VY=Y
(OSA)IMDSZOA
OSM-"1=0SA
OnsOR=0SA
((VINIS)Sby=0n
B Q12d4dSvsdaVE=Y
Tt T ’ Y T | IKW 3555856020 °=AV)
CiINdNI-9)3L81un -
SUFTSEIPL L FI ]
3711173SYX{000S5-9>34Tan
37431C00Cy*5)av3y
L#3SYX=3S¥YN 1§
e . . . g=dsyx — = e -

i
I

|
|
|
|
f
I
1
|
;
|
f
t
1
i
{.
I
|
|t
|
|
-kl

3sia (ZL7SL)ZISNYE 11v)
. f0E-3"1/HSIAHT viva
22702/72LNW?/70565SUIAYT VINT
6195C°24QCETR L LLTLY L T 1L7E9€229° 7489272 °/3WYD Vivae
- F92832210" /dCVE S E26SLIL S/ 249753 -36QL28°L/INNOE ViIVC
WI®ZBAAY0BdEA’0daRANIOS HTIIS’WIV7NSIU*AYTI0d“IN’TiNKL
233SUN’TIHW DT 1932324 7WI 0L INI*IISAT 084D 4933dSY/L1NINILST IS
’ ’ T (ARITBAACL(DIZI0NLdAT T T
2(092200dMAC L9 NLTS7C022NZAS*(02INZIS*(D2IRZB (02, ZiNN (F)¥WVI]

[T Y O T L NROTEU L RREIToA:




EaGortan T T T k4 T TN Ree T WSS UTEY SR SLTa T Aol dag c STORES g Trmem. BR e et mescon =

(21)70AAYNOIASSACOSRZIAYIZINGIFOINNIZ (ZTINZ(OGOL79)31INR § = -
(4A“0BddA“ANI“4AT/NI 113 TIV) ,

L oS T s Iea S N#dAI=dAT - . o N
B - e e = 0 smair muJ.MWMWWWWMPMWWHMWMMmwmmhhnﬁwmw\uw\ (N)SEVYI=N : s -3

(2-N)SBYI +N=-C=ON]
% 01 09(D°63"N)il
- S e (dA1)03ddh=N S .
- N ) 1+dATI=dA1 £ R g
o070 3V1308d NOTAVNLINTG ALIJOTI3A F1VE3IN3As e
fe it _ I (HAYQRAMACINIYHATICN)LTIA VS el
N+HAT=RAL
(N)SBYI=N - F
.. . . (2-N)ISEBYI+N-L=CN] 3
) ) . TUETE il C - 12 0t 02(60D3INI11 g
- CosE et - (MAT)OBdWA=N R -
: . I L ThTEeT L . .. L+HAT=EA o
. wuuueua ALIJ013A NYIN J1VEINIDs
SABA¥ISAVI=® Y=5311
- . ) o (1S4*1NW”1TuN-INIISI08d 1T¥I
: CINM3=INN3 .
csn=SAa 9 -
$371408d NY3M NI SNI®311¥)3 3IN3INEANL ¥04 INNOIIVW+
’ . (d3-0¥dd3*ANT“d31/N) LI 1T¥2
N+d31=4d3
(N3SBVYI=N
. (Z~N)SBYI1+N-£=ONI ;
- 9 01 09(0°E3°N)3I -
- (d31)0¥ddI=N -

62

- ] - o ) ) . (OoN3-0udWIZONICWININIEI4 WD =
i : ' - -- A I-=aNT -
i ; - CUNIZ0BIMNIZANT 753 T“N) LT3 T11v)
i . L .. S, e A+WI =3 IR ;
: (N)SBYI=K A
. aNi=381 -
. . £2-K)SB¥I+N-T=ONT
B o 14W3ITI0NdRIED
_ . § 21 99{0°BIA*NI4I : ]
o T . . {H31)08dHI=N T ;
1+d3T=H3T £ 3
$31I400d .1ISN30 NO¥1J313 NV2W ILVH3IN3Gs
(032708~ *GSNI“31#N) 112 11VI
- GN1-=CGNI
. . ST anuusc-nu~nru~uu~1uhuu 12
o U L N+23=21
o . (N)SBvI=N
; < (2-NYSBYI+N-E=3UT
. L R -2 3 1< Rl + S F 3 SN
£37)958d2=N
w#UJIuJ

1<d31=4d37 ¢ 3
3114084 NOILVALINTS ALISNIG NOE1I3T3 31vaINE9s ; ‘

£ 3svd T . e = . . )




(9°51364L4X175°24 XS 214X231¥MNO03 0002 _
€77 4ROLLIVALIATE XS LY SNOISITTOI, 7 XP*,SNONLII VI, “XQZ“ . NDILIVALINTZ B
CXE75 0 1d HSIM) 47X  CU3AVT), “X97 ,SNIAVU, *XR/ o SHE, *X6¢ NV, L
TAP L NOIL¥IPILLY ONTUILLIVIS, XSY ;% Ld HS3IWM,“XL7,BIAY T, ”X87, S, *X0L9
€ MVTMsX67 JRKYINL X972 FATIVIZBL 2 XL/ 2A01D0T3A, X917 504 IINVAD IV, S
#X017,AININTIVS NOISTIT0I,“XS12, ALISNIG NOBLIFI3.7X827.+oSNOTIINASY
311408, “XE//S°013d17,= ALIJ0VIA AQUB/ALIIOIIN NVIW,“XS’S 7131, 5
= V93IWO/NN,X575°213d17,01 G3ONVHI,“XS S 213dL’,= 2ws(VRIIV NIS), 2
XE//E°013dL % AUNSXZ75°213417:01 G3INVHD,*X975°213di%e= IVITLTHI/L
ALISN3Q MC¥13313 NVIW,“X942°237,= (W) NOIIviS IVIXV,“X2/LH1)1vws03 2004
d0iS
1 01 39(S3IS¥N*1I°3S¥X)4I
(OA“ZN> INIZ 1T¥)
7 ¥3A0 3AT0ANODs
- . SMOTLVLIS IWIXV 30 NOILVI3L1I 20 NOI13Tok0l»
o . _ INNIINDD DOI
oot o T e T T 25715(0002°9)3iT9m ~ T
INNIiNOD 06
(8) 180S=(1)25(°0"13°8141
Zea(I)IS-V/(ZI“I37UNE=8
Y/(ZI°132019=C1) LS
06 01 US(HS3WKI"11"¥3:1
) T *0=(I132s
“9=(1)1S
(Z1411245¢=v
S/i=1 C6 00’
5°1=1 1
CITCIIICNE) 2 (S2L=T2 (214X 24537 (S L= (211)205Q3 (0009 “9IZLIIA
Tt . INNILINGD 0%
€CI)254(1)21S=0SA) +2s=(ZIIZBAA=Y={2171)24aN0
(1)1S+C21)ZBAA*0A=Y= 21 1) 7010
. (I)0S*¥=(21°7)24SQ
$-1=1 03 O¢
ST NB/Zew(C2I)IIJINISAU) ~ExxOU+INAOT e HYO=Y
H19M31 LINA ¥3d ONIN31LVIS 3HL 40 SININOWs
(VINI8 1V
. 4032 ¥3A0 IIVE9IILINIs
e - - \A*1INIHA TV
c R Td 83RO I1vE93INI
I i i CL8INIINITI MV
- (¥) dx3=Ng
(BAL+°1)90INe ISd+SAI=Y
Z*s{SA/INMISI)=NY
et Co I=INTs
: (W13 d3A TIVI
CYANITOINITNT 1V)

(000g7933.i180

(I)AA“CTINA*(I)S3I1L
sauuthlnuuluU\nuvOuU\nuuLN\-vttW§auuOtW\a~v¢0¢~uaoQaN\OuWPuua 0L
- T - S¥3AVIYLET O 6C -

NOTivYHI3N3d 9013134 3INVAs™




n AY A 3AI9_ Oh 4 40_MOILVIOJBILINI IOINVHEOVY INTOd-Ns
- ; L It 01 09(i1"19°aeN1)41
L _ . (W) 3={S¥IAVIIA

- _ e S L e CI)YO¥=(IIX ¥

S¥3AY1’i=1l 7 OC
1-S33i¥vi=nl €
SINIOJ_ 4$3N ¥03 3IISVIEVA IN3IANISIONIs

SeCTLL(14ONT) 1
E=¥ 2

((E+V¥)*S") 1g2S-(I)X

(1)30¥+(I)u0du=d

Wict=I 2 Qg

SUIAYI=N]

“C=v
(2**8 30 SINIOJAIN) SH3IAV) ¥03 3I9VINYA InNIONI43IANIws

€ 01 09¢(0"19°GNI)4I

N-w=Nu

JGS/Su3 AV yviva
I 1°91D56826°D72E8D0056L.56" 0767058956 0799008S5%6°08
\nwamheonfckaonOhmran\npwm@an 07SSLDGLES 0425 1SS0L8° 0702108684702
- 2 I81SY69L°0-7020%272°071225£922°0°65205SD2"0795252989°0“522G2£99°09
2062512997 0°80501129°07$2£50009°0729E0064S°07098562SS°0*2L450698$°DS
96 ESBSIS 0 LLYCRYSY "0 B2YSLISLY 0°SY>0L25Y°D*259591LE9°D“62.90901L7°0Y
29569CCH8C 072 LSOS89E 0762557 19£°0°99C0992£°D“£955£50£°0708501982°0¢
#265S2592°0791902292°0-1€951i 122 07890100270 -59950621°07289008SL°02
256756951 °0791206SL1LT0SEEL58Y60°0790S2082.0°045S882Y250°0%

e >S90 7822892950707 122550220 07625670120°0/404 viva
2°0099L7°0822L7"09202 0790870882957 "00882957°0882°702¢£9°" 080012
4>G2S097° 03829579257 °022°°09917°090S7° 025397 9917°0%27°02L7°0%0S1
2°QC IRy Q2L 024721 ? "2 02L T TR IR L0024 L9 Yiva
(0S) A°C0SIX’(SE)I7{M)I4d NOIS .5&id

I2CIM0U/ATINIBY/NORKOT

CAC37aNI W N) LT3 3NIL00¥ENS

$37130¥d IVIGYY H¥03 NOILVIOJHIINI (¥

GN3
(9°S1324L°XE79°GC13Td17X67 ,8¥3IBIS, X9/ 9°S132d11L
2%XCee°S1LIACALIXLLYNY3N,*XD7/A1TI013A ACOB/83VWdd00,“XS)1YHEDS GOOZ
CI779°5132412
: IYCIP"CLISSEL X6, ANOIIS,, AP/ P CLI2dL'XC*9°CLIEILXGLY, 15814 ,°X98
79°S132417XS 9 S1I5dL X6 HI0UI T, X9/ /,IINTOSBY ,“XS) S¥KEOJ 0009
C77SY9LPX027S1%,35Y),71HL)1iva801 D0OS
(SY9L)1vsa0d (00Y
€77:03SN, X017 ITLINOVH,*X817,.318123133,7X8iS
2.3113N0VH’X8L¢.I1¥8133713,47X217 300K 7 X5/ SUTAV T 7XSL2

7. 50I1V21I8YI0d 3SEIASNVEL, “X05 7, MOTIVZINYI0d 12 TIVLYL, 7XB2ZL
- \.uhtw~0uuwueu uxuuuhweuw.sunmss-oaw~u JAVA :twt.uxn-=—ubqluou oaom

39Vd




-
T : - : - TVt S e
ToTTT T I e e TTT T T wmQida SU
21 01 09¢@°19°(IXX)41
. S¥IAVI“A=] SI 04
S ; el e L 03VE 1oy )
{nNM) 3= -
. LeNusNid S1
-7 T - - T TTttT/ T T o TUTTTTTT T T T v 01 09 - -~
“2=4
- €L O1 09{M"11"NN)3I
’ - : T T T T T T T L () A=Y T
- . . I : . LeNzNG 21 .
. . < R =1 Lt
. T T T To. T I T T T n0110K0d 431 Se

N3N13Y
8x(1)a Ot
*0=8(*0"11°6)31
a+8=8 6§
“1+32=3 @
EET E3 -
N71=2 8 00 a
J=3 “
: - T T . T oo onmT , S==$§ ' -
) . : {(S+¥)-=¥ =
L-di=dN

(Y»(dMID) / (NK+T) 2=0 - .
Neui=r & 0d '
- OdfNzdlt
. ’ o T TTET T o T A £ 22 B 2

’ . - . 14323 9

: . . . Ix0=0

i o T Pt TR s et e N7L=N 9 0a

=3

S=-=3%

- - e ¢ 73 2 D
. - _— - , {¥e(I42I9) 7 (NMaT)II=0

- . I o= T T4 weLl=F £ 00
. C Cae e ~ .. B . -l=3

=Y

(1) X=bin3-=)
- T - .= h ~oea
= e _ . MI*L=I 0L 0@
- i L=-R=sN3

_ . . U —— e I1=0aN
) L=2/7CCi-HR) eRbie+(LeI)=])=

9 39ve - - - - s e - S e
. .
i 1 ...ul.h..lx.:\.A..ur/Uaﬂ.Lln,‘...m\.Iwﬂ:Muanlnlll.J e e AR L T ate S m e BEee— = mmmm e s e e e e - - e
T fo o e




€ 01 09(Xx*39°4)31 o
L(C"SFI*"22+°6)%2+°2)#3=19)»¥VVY={9 L
CCL "SI 22-XN*"9I»XA=(S " L=XN) 5 (“9-Xx"T1II#XA-(" | -XN) =} - -
T 2-X=T2L) A2 3 XA-XAL 2w ( (X" L) 4K XN X ((TI-XTPI#XeTZy=MD 2 L
JI==vy |}
£ 01 09
87CC 120 /(248 JAA-S"-A) *AA»"9=("Z-A+A)#A+" 1) (ANl 0) dXI*)-TI=rJ e
(( L#0) 7 (("2¢0) /XA-S " ~X) » XA "9~ (" 2-X+X) v X4" L) xV¥=T3
; € 04 09(Xx°33°1)31 .
Q/C L3/ ("2eQI/CI"E+AI /(L 4D [I+S ) eIv" Y2+ 2)%I#ID=1I=19 __ . .. . _
CC°L+937CC 240 JC(°S+0G) 7 (L 94A) JXA-S"~X) sXA» " 92~
("21=X®"2:)3X+"2) XA (("9-X+"2) 2 X+ ) *X) »XA=Cs+ ((X="1L I #X 3 ) »¥V={D
] A3 (XN23)dXI=VY o
L 01 09(£°D3I"iNu)3I1
1Sd-"1=d
.. ; e S . CAs¥+"1)901¥=AN
. ’ {Xe¥+°1)90T¥=xR
A+J=AA
: . . ) o o ) X+3=XA
i v7 =3
2 04 09(1°°11°X=0)34X
. ) 3 : i oL . B ISds¥=0
84°1=X(*1°19"8)31
L] WUN
. ) S¥3s59=8
: : UN1sS9=y¥
. . “pg=r4i
, LCCIIVOB~-"1) o (F+"LI+UX) FUX»S5"=A
($9)1¥8S=9
((B%04¥eV¥) LUVSHY ) »GC =59 -
. v-°1=v
, ¥ IA=6 -3
SIA/INNI (15 WKI=Y 3
INEIA+TL=SIA 3
(I)NAI=K0JA=IA E
3IM3IN8ENL A8 NOTIVZIINVIO3IG ONY NOTIVANILIV 40 SINIIITI3303 31VINIIVIe 3
Su3A¥1“i=I L 00 -
. . : BAVI FOR=3RL 582 " 9=3X
: . I0675834¥7 vive
: . OMTENA‘U¥IZ (0SISH3* (DSIONIY (DSINMNI“S¥I (DS)ISII“(DSI04I/nBE/NOKKOD o
(05)d37(0SINII/RIBB/KORNO)D
‘ (DS)NOB/ABA/NOKEDD
Z . (0S$)%0%7 (0S) AO¥/HBY/KOKNOD
) SAYSAYNOIA-INWI*HAVI/AIGH/RONNOD
A’ {0SIH3I*(0€) 131 /I8A/NOKNDD
(0S)BOR/ATINIGSY/NOWKOS - ..
(1S4é“iNu 11¥%°331)$S408d INIIROUBAS
NCI1VOV40dd N0 S133333 FINITSANL (8 s R

TR TR

e

-
I}

Lagabo iy

)

D

an g

I
i
.
|
l
:
Sl
i

ks

wagr b pestt |

66
T

a4 A el

EURITIAEN

almai bl

ol v,

sl

z 39vd . C o ) o : -




aNCOuIOU’OaﬂCNb‘Jvd&UuO.wvham-wrdd«lmcolnuio i

- e e —— — B e R —— = I=a 81

. . - ) ol NeEREETEEE - ARSI AT T t1 01 09
- o TTm T - o ’ .-o— 02 09¢ur~19°13i11
. I=1183
e ¥/ 1=IMu3 8
.. 8=V
nﬁuﬂu
- 2.01 09(Gs2+"2°19"€2))31 -
. o B ’ ’ "6 01 09C¢°1°171°3°30°€"17°J)3i1 h
. ¥YeINUN3s)
(2os (WA CID NIII+ LD /(I U3V
. T T r-sy3ivi=l
- . wi“i=f Qi 00Q
S0 91 01 09("1°19°@¢)i]
- : - . 8sINK3=0
n~c¢a:ou-.n-u-auuuuy¢ 1) 7CSRIAVIINI=E
’ 1-SAIAV =Nl
B S1N104 HSIW IV 317 SINIOJ TWIIZIED 3IA¥N OL AIISN3E GRY 1)3JSY 1SAFGYs”
93 01 09(1°3m~3x¥1)31
. L O=1182

- R s s SEme AR e E o sEe S e e T 3NN1180) £
€1)S334(IIN43=(1213)
€1)SEI+(I)ENI=(IIN3
Seem e cmmn o T T HOJA/8=(1)S3) 9
’ INWISB+“2=C1)SH3 §
- _ S 9 01 09
A . - - S e ST T B T ST T TN /(G 8e L) 3= (1) SHI
) e/ Rv=»9» " 2=
. $9-AV=AV+ " 120
) S . e — ot R e 929=$9
(8+°1)/"1=3
o - , o . € 01 09(¢(Y-3°1°171"X¥)31I
Tt TR T : ’ ’ R o (X¥) 180S=8 .
NOTIVANILIV SRIN3IILVIS ¥0Z AININ3NS NOISITI0) GNVY A1ISNIA MOV1IIiIe
. 8=(1)208
e - . “0=3("0~171°8)31
] B . onsasro=8
- : “0=3¥(°3°11°A¥)IT
— =t T e - - = Qsli368610°=3Y
’ SIA2ev (INUI*(12dIIo (A1) LBVS+ NI+ BYI=E¢ §
- ~a00n~«<tn~cuuc»oo-ucho~.uonuacuauuu.uu¢c—uonnqu
- - . ¥y+°i=)
“CI(8+°1)»"2=8
i - Qeg "=y
— s e T T £ 01 09(X°3%"1)il1
((QvS2°=5°=(("9/A=2"IQ+2 ) sXIeXe¢ S/ L) v XsXeX=lD ¢
€ 01 09
na.ﬂlﬁﬂdo‘u.ﬁbﬁh’\an 2=AA)®A+" L) +ANN ("R "Y)~F3)¥VVY=PT T -
S . T ncnoﬂ:aouucuttnbsn—vn‘n*nucutcuuln5¢n'~luoouvlnu

Ve - )




*121279920°07S152652420°0786:171820707961086820°0°51 1598620709

: 2592£92050°070996S2 1$0°07620022250°070%0168550°079€66405£0°CS

: “942555950°0°979922250° 07596502650 D“E6.S080YD 07 y921YS29070Y - . -

L e e 22C61LTYYYD0725626Y990°07599592890°072295922S0° 07 ¥8SSE0YSO°0E i i

~ 2912221250707 9998285090°0°C2268Y990° 0SS ySE6890°0°S65650920°02 .

*£55656620°07952806930°07922L081560°0771E61S01°0719655211°03 -3

- .. . 4Z01Z2EE1°07999469ES1°G 65609181 °070Y016122°0°S0661S82°0s9/d14 vive B

(6%)4IA MGISNINIG - 3

O¥327Z-NM9S*S-OHU U-DD’D 2d’Ad 2 - 3

. _ . *Xd*R3’Ad*N3714°S37UI'D3*4d4d7IN0* (Y9I SANHY (YII MK RYICCICLINIAT L .. . ;

+3837(0S) 1316763253953 723713°RIAI RI*26-21871 187 (79) 18 XI1dK0) -4
(0S) X89I 8/ NOKND

SASAZHOIAZINMICUAY¥I/RITN/NOKEDD . E

A®705)¥37(0S) 1437188/ NONED) - k

(Y9)AVINI/ATII/HOKNO) o

o Z2(79)007(253247C0S) A7 (DSIXd* {OSING? (DS K47 (CSINA* (DSIL7COSISd & - K
. . “(0S) B4 (0S?Ud” (0S) dd’ (USINYIS£37LI“NIAINI 28221671 1E/9II/N0NNOI
(0S)¥0UIAINIGY /AIWHOD

] ] (d4N’NI%NT) 43R 3INTLNONSAS . :

- T T 3avA wMy3IM 3INLI NI $61312 Y3 I L 3 -

: aN3

- N8n113% B -

3oMIINGI 02 .. 3

CI3M43/7C1)032%X1) V3= IC"0°195" (TIM42)31 :.||| 3
CIINEI/CIIONI (FINICIINIC 010 (IDMMIF 4]

- ) _SNOILINA_3ITII084 AIN3IND3UI WOTSITIC) ANV AiISKIE ¥CNLIITI V104

’ Lo s - _ 3/8~-=(1)307

e S - J7¥=C1) 0¥ :

oA . . Ge@sVeya) )

L Ao £ 4 § .

JAs Y= B

CCIAIA+TLI INMR (T2 NI=Y :

_ : (1)3335+H0IAZIR

T e S¥3i¥17i=I 02 0@ L

L. L " _SiNIOd HS3W iv /1 40 wauuoutc _Fieen

{EA)LAGS=A

CA-"1=SA G} -

v=6 Si i3

91 01 o2 N

L £ 3Y.]

8=xY{" 119"V Y0 SA+SR"19°8+V) 33

St 01 OS{SA"11°V° ¥0°8°171°V¥)il

(2s=(MOIAS{IDWIDI+ 1) JCXIWI s INMIuy

. peSEdAvs]

2 - . ; Wf’i=f Si 04a.

<L ep o» aw.ma po-nvun

6 39vd T TR . B T . -




: (HPI Rg=Y
..... T ’ o I {irF)dIa=134 .
1-rsur e
) 334V ININEND 3M1 0] XIUIVE NOTLYIVEONd ML 3MOLS €NV JIVINIIVIe_ . .

T oo B o—w 01 09€a15°19°(11)38YIs (FINBIIX

CrYMv9=i)

) tX*1=x 0DS 00
. T o T . ’ T T ’ ’ T T T T 3m0=C1°1)80 DOZ
- ON3Z=(Hs1)0D D61
y’i=M 061 00
¥75=1 002 04
S¥IAYI=r
u~ wanm»:e IHL NON4 SEIAVI MY mu«uwhua

Tt T o T T T TTeTmTTT T T T T C*D“N3) X 1dK5=ND
: dHNY L=dN 0D9 D4 ~ m
|

Rl i)
1
!
|
i
|
1
i
)
t
|
.

AEIRA

onmmmIas

L ) SUIAVT=NIET
; T : ) 0Sd3i=sd3
. =G=N3
- INO=NIS

- - - /T T T TTTTE o ST T T e e 3INO=K343I
) - {dN 01 { = dN) $360% 11V IiViEIiis
2 ; . o - =T L (LB74HN’1DINIB TIVI
: ) o T S T T T T T T T T T 409 %128) X 1) s (L) HY9=E) T
3aNT 103 0Dt o
. (22)18052=(r)uv¥3
: o o Tt T T s T - 13=-93=2)
: . ¥2I={r)i319
‘ . L (IA3878-"1 ) X1dWI=Y)
e & Y L > L S A R VA L EL L]
CF)13JeW0IA=IA
S¥3a¥v1“L=F DOL 09
oot T T T - ("07SA) X1dNd=1)
H u-wuna 30 ulqhm-ou aou~<o«nous GNY INVISNOD >I813373I¢ 341 31vIN3IIVI=
- . . o (dANH? ANH’ ¥ 2dHN) XINYH 1Y)
TR EE B Tmo T s T T S 3e0NSdHN(SI00M 19 dHN) ST .
(C("214Y)3¥="2) 1 80S+E=dHN
) Y655 1=9¥Y
: - ST Tt s T Tt T - YANIsRayY
- o L . -3SN 01 S360M 30 ¥IBHAN 3IHI ININEILICH
- L - . L-SU3AVI=LX
© 3 . s e e - TS P E Tt T (*0“n2 X 1dBI=ND
T C("D7A) XTdNI=A)
: . (SK) 1EDS=R
e -oTmT o T : CLIAB=ATIQ T .
: : (I)¥0YsBAYI=(I)X OF = .~
- . S¥34AvI =1 O1 04 o
e C 813" L/1SILY"8R141S4/0E-3"1/0S43 ViVE = .
IY9/753008°/70S/5S83AY) viva
£C°0°°0)7083Z7FC°0* "L} /IN0O“IC"L*"0) 7342 ViVe
218%20SL20°076969261020°0°812899220°07591386220°08 - _
T T T LGS TSELD"07SLLZ6RY20°07Y0S289920°07 Y052 15520°07 192696520704 7

ey

AL L

1
»

{119 3994 - " - T -

WP Jes M-
B

AL AL
L]
*

Loypde st r

LabLaY
'

= I L e

T L et e e e e e AT e R 2 e i S e i

Tl

A

AR



s

L

39vé

e

- — — o . JE I e - r=1r Qs .
: CI R L R LR BT “(C(131314s218)/3K0=L 18
T ae s : (LINV2/(dN)18+313=2218 O1S .-
o e ; ; o e = -...: .. SWOTAII3NO) ANVONNOS 3H1 Aldd¥s - - . .
3IANIIN0) 00
’ 02s 01 09
e . e 0¥32=218 e .
, 0¥3Z=118 0LY
301INENG) 1333334 ¥ LN3SHI *S39¥IAIC XTWiVM NOIL¥OVJIONd IHL ils
. e ta = . 008 91 09(CTLTATTIVYET L .
LY*Sd3s$290°sLY
. 30N11N803 Q0%
. I . YevelVslY i
: To=_ - 01y 01 09(1S31713°¥)4I
X VL ({(N-T)0RIIVEI V=Y -
) o o e . Vevaiv=ly_ -
01% 0L 09(1531°19° V)41
CCH’ 1) 03) TVIe=Y
i i . _____%%i1=d 009 Ca o
- oL ) ¥71=1 G0Y 08 -
- “g=1v )
S o =y XTuive NOTILivIVAONd 3HL 30 IANLINSYW 3HI IIVEILISIs o
. 01S O1L 09({ix°B3°X34I ~ .
wi=r
B ) INNIi1NG) 00f
£I=(g 1)0dE
23=(2° 1380 -
N S»(Y’ 1100393+ (£7)BB=~(FIAd+»(2°1NDB=(Y* IO . —:=
- N CPINE# (Y IIVB-CIv (£ 71)DB4(F)ISA*(271)DB+d=*(171)00=(177)BD
(PITd5(Y*NIDB+d= (£ VIOV (T INds (29I VVH(FIUJ# (L 1) DD=EI
i L L aqu»;c.vwauaaouc.~sauu¢+~nuom-.—\JvuonNU .
N L e T e ¥%t=7 005 09
- : R -X181¥H NOILVOVEONd TIVNIA0 Il ILVIMEAIIVS .
L s S _CEIIITALL)ISA= (IS
. . €33€)-13/8s(F)1310s35A43=()Sd
’ d¥E£3-5+22=(T)NJ
. L e (£)104#€32(f)ad
- ) . s L ¥I=$I=(FIAd
- S 220207 CFINT/ (M) NAI X 1duI=5D o
T S AN S s SRl St Sy SI=(PIAd _ _ = I,
- ¥I%23=S)
(£)Bd»23=(r)ud
- B a.o-¢-4u:u«—uvs>u«auu~o
e _ IR T ETEREY T (£)1318/9I-=(1)Bd :
- - B : ¥3-32(rixd .
o e L _F . _ . bap)e3aday) e
s=(r)1d
d=(l)dd
ulnldltidw.inlinauloll i pl
. = {131 Y38s¥=y T
aauchnuqocna - TE
E R
RN oy PRI i e i .-\n\..\| = R Y A o I Pl Oty T S et




1!
: ~
-
t
}
v
.: 1
: w .
< |
-~ I | :
! ’ : .
; ‘ | : ‘ : .
. | !
1 H I ) .
i : b i l
A L : , ! . ! |
| ' l ! ! | ' K
| b . . | ! I
i i [ s | H . . I l
d ;. f | : '
| T R |-.
| . - 1 oy ’
l.. - }'l] * ..:I. | l
I. y | ' i|. --_1: ll.I I i.! Ili i ;
. | l \ b, aals, \ ' :
. ' Y i
; iy MR T
" | |“‘ ! woRp, .
r [ i (- ;.""- . oy N o :
| | !' 'I l‘ o ' :
] N . S - '
I i hey
I ! \ , l“,, ’{,u]lll ) i i ,
i 1, - | R ' ]
- - T S . |
¥ ! 1 ' vt ' ! \ 1 i ‘l
) i ! l:| l !v : ) i
: , H . ] . | LINPR
' t | ' : ' “ 'l |. . | L
! ' ' w ' " ' ; N n v ‘
| . 1 ||. | ! I ' . ! 'h ."I!' K '
) | | |li'. , | 1 ' II[ Tk
v B L N
- b T SIS ! s '
' N 1 " i 1 . i - .
i l' " | |l .l )+ b hllll“ il |“|! {:!. '
| ' o i o . |||||“, ! §
i . o | Wi ll' N \ | l|! [l { \ i
. ! Bl l'." O i~ N i '.ii |- b
| A l”‘ S R N I llh i,
| " | \ ~ ! |,, '
' ! Lo R T ‘ e ;
! ‘ o - ‘e e - ' L ! ‘
A HIR A B D r . :
' O . | - 1w 1 “P I J
; S ] Vi | w i” : ‘.fli' i :
Hi o [l o l > L] . [ | 4
’ {1 P i~ ' | =3 1 ! e !
| ; iy I gy - | ™ 2 - ~ : |l1
! ’ . w ., = S~ B . e ;
& . e ] > " ! » =3 i . |
H Y ”~ W ] L XA N Y . | l||||' .
; ) a : ~ oA RE 'y i g l
: ' gy = e i » !" WM ) h l[:[ lll‘ . .
\ Y L e e R M i ;
! 8% ax W o . T ] (1 P :
v & R X R S w i - }
S oyM yvE I ; i maa~ o ['|i|'|- ,
~ ' B jiing
'- | 2z =w [N~ R~ i W £F < - i ,
\ u‘ T om W - W . ' | Vo Aw X ’ I
: S el NSO n_» -~ : WO W o I||\!.'. .
I &> WM E W = il oM w * il i
' .'UWQW‘V\ . X B (") 1'3 - s R o [- ] Myt 1570
1K ~-D @ I . ET =X - |',l|'::.- f
Jdlwe aWw v £r- = " a | O¥ A~k =m il l ;
! PEERGL “WE ' @ | HMmns 6 o ll‘i"" I
IL.Q.UVA\ ~ N b r. Eln.vos - oq w HE .
TEN S sue A« " i cEcvyera v 0 [y .
I ot b BB Ao | W3 ) ZYROPW M~A = =L |
L hEN AR~ KT - - | | o MUNME wva W g |, wey
S ME O g™ LT B - d, MWW RN N ey .
e IV oo = ' i" MEIPWAE & &wix - L WwWe !
L EIOMYIrENOA-O AR 10O W T EN OmQU~dEan " ~ t
- B RO UM LMURJWEODmD D = -Oo K W ey - Www ¢
WWMA L 1 4B~ 110N +ARR EODWUAE H We 0 & 0 x : R :
Dpe O KGO ™M e W) R VW DB AUMNINMEDR -y w .
RN R T N PR EREOOG Lrky :
‘ -~ ! ' !
l'-|!~--.nnuu..-m<:u.u.>wa-—uowz LYY R R L AR A R A Y A N !
_inlﬁ‘_ﬁltunuuuuuumwmw‘wunm munanamltt:‘:mumm»: anwdko ¥
o . \ | E . I
I i ! - S 2 | " 5 2 z C . :
gty I"‘ I o ! ‘l . . S I o L ' : N
"y RUA. i::" | {1 = T . I - ] 1 | |-
! | iy '; ; .:-l} 5:;" ' N bl e i ; v
o o [ e I | ' bW [ i .
" -:" . t,nl-l :‘ . . i‘._ ' \ 71 [ o i S l' T ) 1 "
- | Lo it i ' B o i ‘ \



LTS TS e T A e T T e T

I=343

=] L

FINIVENIIB CAYARNOSs - -

S (dN“ ) X YiH=H "
((°8+V¥)2¥>"£)1¥05+5"C=d
- (X)SeVI=Y

o ¥O0I83118) AINIEIANCI»
- . K2393247)7(38)18 X314HO)
- (1674N°X)NI8 3INILINOIBNS

T e 2= X XIVIBOI_BOI_(XINTILX) M (3 __ _ =

9N3
n¥nNily
. ns3 02
‘ i _ 3=
. : - (N®313%517@-3431) X WdHI=C(L=FIANRE(T) JANN
CA“8) XN I= 12 N
- ) S/¢(r)N3=d
1=343
Lel=s]
3-343s3s¥=N
dm’S=r 02 0
~1=343
- . . =1
Xf®i=1
S¥3080 FIH9IH 30J 3AINIBENIIB GNY NCILIVZITVNIONS
B} o NANL3B(E 1TV ENIF]
(X732X7Q)XT138I-CLIANH=(2) SANH
(2)2MH-3( 1) dANH
(3703 XVWGWIE (2] ANH .
€I7E)IXIANI=CLINNN ¥ :
: - (€+€) 7 ({X*X) /disde(X/0-B))=TF 28
91 91 09
. e/(X/d1-3%a)=3
- o . .- Z1 01 O9(HS3EHi"11°(8)SBY)II
- e . e . o $70=3 _ N
S/CivAv 24 ((¥I0W-99512£25")*3)+di=) i
Sf3z6
~___sS®3e30 OAl 1S¥I4 04 SNOISLINNI 31VINIIVIs
e T o - 3+54+8=8S
T - : ¢-I=1 01
S B A o 3= C1-13%) _ a
G=(IXNI
_ 01 O1 0S(dHIQI“I9°I)iI ;
. i o o B ) . 3=8

72

S . . 8=C"1-343)+0s¥=3

143




= - £=87
.o . . . - —_ T y=y1 —:

C s - : P <= ’

“O={%’%71)FY ¥
4

'
|
|
:
'
I
I
ot
L e vt

T D= (E°RT2IFY

*D=(r*MDA

“O=(r*in

. ’ o B o ’ *Ca(27A°r)TY .
- e SRR “O=(L*X’r)IY -

PO APPR P S v

o o 2’1=r 2 08 .3
Z7L=3 § 0@ s

. “0=(37272)rY :
“I=m(Lo2ITY :

Tt T T YiI2x-8(E°271)FY N 2

VINIX=(E74°1)TY 1

. _ $31¥3S 3INL 3ZIV.11INIs :

. A=y
ArA=SA ;

- IIX=37%+" 228SX :

3-v=VsSX

¥ “sn3xSN3 4

N AB(RIS((SI90VeL =9 2042390 +J49°4° 1 9) 4 {2} LUBSsUI 22 437 | "¢ "9au]I} “

NOIS3L1I8) FINISAI’N0I IivHIXONdd¥e o .
10°+34=9 ~
€311808=4
S+vy=l
I1Ix+1Zx=8
. ) o 31X+ 1X=Y
- o ’ T o N\Nu’\aN\Nva\nN\Nu‘\nN\Nul\am\N\Nvﬂi nolIsm3dwig ~ T T T T
487874373 X3 14M0) =
{d07dI*Q)*A°11IX"81X“N3) 4G9 INILNONANS w

- XIB1V¥e NOI1Y3V¥4084 10 SIN3ININI (3 B

“e=(1) 184N "31" 1331
i+g=1 N
o 373-3i=¢ i
. - - s R c AT T4 & : 24 FE Y 271 =1 7 R T
S T I - “1-343=343 - o= I .
oy .- R WeLsf Q02 08, . D D ;
R Q73-x73=3 T .
(°07343%"2) X 1dkI=) S
("07°1)a3 :

- P ¥ - s

LT TR wEOT T ninha —.owuuuanvndLlulu
”" 3Isve . . SRR . U AU U *

AL LI Ll e L L Ll i R R LU P LS L WA LS e A B Ll Al i RO ZALALE S A LAl B At it R
y

P ORMPR AN i

T Fur MR- AR e

oy R - P N s =T L




si

HN3Ni138

. e ((Ze2IRC(LO2IR+" 1) X1 I=d 0
i T ’ ‘ . C(Z71IA’ (L71IA) X1diI=ad
£338e{2°2)N3Y7 (272 ) Ns8-32¥) X dKIx]

. en e . (1-2)00° 123
nnﬂ\wu:tﬂtnNivaC‘tnNtwuaﬂnOA—\rubtﬂo 1)X1dni=d
IZxsa=8

¥1XsAsY

T T 7T $1n4in0 3IKI 31¥INITIVIS
’ oL

WLl
[l
Bl

- . . INKI1%N0I
S e aemr . (54Y)GOMEL=T
F=v1

¥i=81

81221

I1=01

L 04 09(°0°37°3)31
. . INNTINGI
TTTT T 2as(UITNIB=CI IR 22w ((I4NId-(T/XIN) #3x3
2%1=1 8 0¢

. Z°1ax g 0@
sl A, ] ; e dooa
) - 3INIBUIANK0Y 803
_ INNILINGI
V120 TY=¥4+ LI NI A=LI*DA
17122 ry+(Co)n=(l*x3n

- (1743 2=(1°%)0
B T ’ (I N=(I4X)d

= Iz T AR T T 2°1=1 9 04
) L - T T AL AIBIESX={27R)0 VSR~ (2 M) (VO24 N5 Ty
. C27XIDSBSX+ (L NIV VSX=( L M= (1L 1) T¥
2~i=1 2 04

) INKIiN0D

- _ B¢ a.d\umuv ﬁ‘tﬁh#nU.—\n\Mu wtthtnwb {(BUII*X)rY)=({I“%)D
(B ILAI FYed+ (VI I2N) T¥2 3= (172D d

L lie .. - 2%1=x % 0¢
2°i=1 S 0q

95 (2es("2~-¥)-SN3 )]
Av(°Z-¥/"5)=3
1/9z9

. “i+ysy
: R Ul AL LT ¥/Sk=S
T , HIY*Laf gL 04

m

.
fi
i“

an3

S$S3I33S 3H1 31¥OTVA3Is

tL

3%V T T = .. =

hianAAA

i A e A e o o e cabatabil o2

et b

\

Wi




R e Ty T T PP T T Y IR e R T AR ST WS T kT L T TR Y A e S T —

Pt T e e mm R ITM mer T LML S Gt e aege = T e S e S DA = WE e ¥ T e

- ($3%23-%))/53=(2)I03
’ T ’ D 13/753=S) &
8 1 09
. ) . €*07°0)=(2)3r14
T o T T OTTTTLON 09(T0%19°C(12)9vEIVISIVL( (1) TIvIN)SAYIST 9
(€I=13-23)/54%(2)¥r3
£2/%3=83 §
B . . T o o 9 01 09
. (S 24 3T TS [ £]
$ 01 08(°0°19°C((LI)IVHIVISBY+((£I)IWIN)SAYIIT ¥
(€3+13-£32/83=(1)3¢3
2379385 ¢
. Y 01 09
- {°0°°0)=(1)273
€ 01 09(°0 137 ((2);5YMIV)ISBY+((2I) T IBISBYIII 2
€SI*#2)-1)/2d=C1)VlI
i 375326 ¢
2 6109
‘ (°07°0)=(i)vrs
- ’ S T L 04 09C 0”197 ((YZ)OWMIVISEBY4((¥I)vINISAY)II
(Z279)0038+4(979)0De218-2£79)0D-5)222493+2ax9)
(27Z)00sE+(9°2)00+218=-($72)D0-92+2)-S)e2Ex%)
e T Tt T (Z°€)DDeB-(¥’S)DD»2LE+(£75)00x9)
(271L)00+8-(7?7L)00+21E+(L“1)DD=SD
(279)00-((¥”9300+84( “9)B03=»L1A-5I22349)+2832)
(Z7D)0D=-((¥72)00+84 {1 72)0D) ¢« | {B-9I+23-5)%28=x])
- {27500+ ({70084 (L5 0D} +11u=9
L ] (Z71)05+((Y71L)00=E+(1“1)DD)~L1E=S)
T T o oo (935922J)755=8
(AJan3s23)/63=L2
(K)u¥9292
AdanI=S)
. . : C°07¢SPIAY)I XY XVJKWI=2D
) . ("0V¥)XTdald=)
o . . . S . plbpeints
(Ad) Wv3a=A
L+Nz=dN
) - T ' NI=N
(K2)Iv3I¥=k3
’ SNOILIGNO) ANVANGOS ZHLI ¥03 NOTLYND3 XIulvW 3ni _¥3ANIs
T T TTm T ) 7087583 4AYT vivd o T
(2123 NMOTSNIKIG
2D’ Id’Ad’Xd’Nd’Ad’Nd?1d7S3°8d'Dd’dd’HVYI*SI7L3i%ar3 |
T #)PECRTOVLIOL399096)793C72%4)7RICAIINI43728%218711878 XIVdNOI
COSIIBIOININOWMOD
C2)8T3°C2IIT34{2)8FI*(25VF1/HDI/NOKNOD
- - Z2CY°9)30°(0S)247(0SIAL’(0SIX~ L05INd (05IAI’{0SIND’ (DS)1:°(0S)ISd L s ) Af

75

2¢0S)Ud7(0S$)04°(NSIdd (0SINVYY "1 LI NIZAI*NI*2B-21071168/5II/K0uu0)
(K)038 3Inilnoyens

) $37313 VL0 903 NO1LIATOS (S L 2

91 39vd

v e g e




an3
T LT (937€YTZ13241°X2) ¥ X2-C1 X9 LYMEO S 006G
Nani13¥
13 C o o .. el eee . _3€3713N,S'3173R
dNs (L +533AY =3 TN
. (£3)9VRIVa(8)3
o (52)71¥33=(2)3
A= T - , €92>1v352(9)3
et _ S T €93)9¥N1IV-2(S)2
e L e T L €92)3VNIVE(M3
(92)Iv3e=(£23°
- €$3)1v382(2)3
o - €$3)9VHIv-=¢1)3
B ’ fH’927¢37%3°32°NC0001“9)3113N0
L+M-SAI 2¥I=Nk
- o ) . .  2723=9)
’ T 2/(2)¥ri=5) .
17¢833r3=93 g
2713282
13-(2)3r4=23
- 13- LIVFI=L) 012
- e . . S1M3TI133303 SNINILAIVIS LNIAIHOI~ _
’ ’ TR T ) 3nn1iN0l) 002
(A’YV?Ir74n)33018 1IVD
) CF)nu/N32vY o
cxlf
3NNIENOD 001
. N o o £I=(N)IF3 .
2I=(NI6F3
NI (PIBA+ N EBPI» (FIBIH(NIVT A2 (F)Sd=(NIVFI
o ODIT v CINd-CRIBE S5 (FI A+ (R ITIS(F) 2de (N)UTIo(F) 1d=(N)GT3
G _ CNArIv(rIXd+ (N ITIs (P dd+ (XIVEPIs (TINd=S)D
’ : CNIAL I CLIAHCNIITIn(FING4 (NI QP Iv (L2 Ld+ (N VL4 (F)SA=2I
... . " NsFuuoo-on

B . o . T T Sa3aviYdfs=sf 002 09
Lenzgr
. _ANVENNQS8 ¥3AVI HIVI LV S41313 3IHL JAIS 01 3ivEILls

' . . 012 01 09(S¥3AVI"D3I"K)IT
- R G T - C(A’YV’K?dN) 380LS T1TVD - -
- % N o ¥/u3=vy L -

N ’ - ’ T ’ o . 3NNILNOG] Of ’ .

NVYFIs84(NIIFd2218=(N)0F2
D ¢ } ) L LYYA - 1o 0] 1 R
T AMIPEsA-(NIVIis(N)IALI -

2’1=1 0 0G §

ii 39vd

e L




Tt

1Rl T

:

s dtals fae bl SRR AL (e

ROV R L LS

Yt S £

9v4

S¥3iVv17571=7 02 0O¢
(000%793311¥n

C(RLTRYEICNR DI RNSIE IV

L+SU3AVI=Y
C=nLTd

(0002°9)311a0

wJ||.|1nwinwluuwhu<un TIXVYR NYIN HO: HOS ¥ITUNOID

Asyxhl
02 01 O09(uN“iVI"NII1

= el el eee o UE RL "o xad
Leb=h
<=M

~ in s mE= e - - - PR

ORni 30 ¥3A04 ¥V SY _FTIINY JO ¥IBWNN 3IH]1 4D L3S+

L 70575334V yiva

TN T (uMeS 1) iNIHe INILA0NENS
IHd SNS¥3A $SGI13I3 30 SISAIvmY (I

an3

N3f1L38
3{31IN,S1)311YRN
(L=dN) » (L+SBIAVI) 431N
C CCLVrIVRIY(Z1)3
T Y0 VIS (LL) 3
{C1)Ar3)v3Iy=-=(01L13
(CL)Ar3x2vElIv=(613

.II.I.navaﬁ&ua<wutainawvuvuuwttu<cutnnﬂuUwuv4<w¢«ﬂ+aawvﬂﬂ&u@ttu«t:HAuuw

CCLI3PIIOVHIVLA+ (1) IFI)TVIV+I-(TLIBFI)OVHIVB-({1)BFI)VIYrY=(L)3T

. ((2I¥r3)Iv3Ie=(N3
..... T TTTT T U (INTA)OVRIY-=(S)3
((2)Qr35)9vulv-=(93
((2)4r3)1¥38-=(£I3

((2IUFIIIVIB=V+((2)BF 4 OVHIVEE=-({2IIFI)IVIA+I=((2)IF )Vl Va0x=(2)3

Fanﬂi&uO‘luttﬂlaanoﬂuuthncmln\NvuﬂuuwttHCOU¢aa#uUﬂuvqtuuun {133

;.. AN+ (T A0Y=A

O S S TTRTO T wANIe (§3A0u=)

As (F)N0¥=8
As(TIXOU=Y
st o T o J0S/7S¥34V¥Y Yiva

(0S)I A0 (0S)I NOVFHBN/NOWHD) ~
aNuonutnNuu~u~n~w55m~aAv¢wusx00\zntcoo
(AZ3ANI*2dN) 38018 INILNOEGNS

T mwduuoul oawuu:wo munuO»mllhx

»ucalaﬁw WIAVE HI¥I LY $871313 I2LTAVAYs

(21)3 NOISW3NWIG .
gric)risa8riovrd Nwdnlﬁu.

I
i o

18Svis

oL




30Kiin0d
INNIINDD 2
(42 A=(I’dNIN
= .. 3= WS
2+A=4N
. 4r’r=x 2 oe
_ o ) - i i o o ) . L+Fsdl
: ) Y ufsiar 2 29
Jsie . ) (371N, SL2aVv3N
. - ) i . O IR ¢ £ S PR P PR PR €] R
N NI Yive S¥3le
§ OL 09C¥ATV 19 (i) AV INIDII
_ RW’i=I ¢t O¢
. ’ “O=(I’7)8
. . e . : T XI<i=r L 08
" . . N’=] § O€
SNOILVYIOT 1I¥ 3ZIWIiINIs
AU - . f-AI=nf
. . . _ 2i=A1(41° 11 8141
3 . §=u1
. Zix=Zn
(BIIVOTA/ESRLIR2“ISHICO™DI“H1 )]
L+S224¥ 124 &
10875334197 vive
F0§-3TL/RSIUNL 7/ 00F~71849 Vive
(S7X2(987 "2LOH7(982°21)97¢21)3 NOISNIWIG
. ) (9SZIAR/AT 3/ X0
o - o i U T CYDIANINI/ATI ] /7MONLDD
(HIV H’R’KN*2iDuNSI3 INTLINONBNS
144 48 IHd 30 SARTIVA N 1lv SQ1313 (F .

ity T

Feas

L

v

o

ACETY

TR
’

B

an3
. o C//.,S¥01I¥S NOILWZINYI0430, ¥
“X217.7YNOS0H1E0, *X Y7 . I¥JIINT B, “XS 7, TYNOIOHINO, §
“XE4 2 TVINOZIBOH, “XY* s IWITLZIAL XYL/ «NOTIVIIEVIOd NYININII, 2 L
“XSL o MOILVZINYTOD WVINIT,*X1Z//.5S¢V313 31813373 40 S1InQoadi
YIVIS 40 SIZYNOS 30 SIIVE3IAY Q3ILHIIIA 40 S3I IO, “XZ7LHL)IVKNOI DOOY
L (/7. TWN090HIB0,“X5*, WSIININI, “XL 12, IYNOIDHIND, &
: *XS7oISUIASNVEL ‘X997 1ITVIVEVA L “XLL7 1 S33U93Q, 7 XE 7, JIHNNL§
“X$72K01IVZIUVIOL FYINIRIDLXE2/ . NOTLVZINYI0d ¥VINIT,*XS97. 319Ny, 2
“X2/.(80) ¥3M04 G3BILIVISsENeId*Z, *X997, IWHINLIZY, 7XG |
J7.VNSVI4 3XVA NVIW WONJ SMIN3LIVIS,’INL)1VZNO0d D002
R3N138
. ____ 30811303 02
(NLVu’dl*vu T ENS3d YWD~

OO IS CARMS

6l 39¥4 ’ ’ ’ T — - = T = - -

ol AT T L K SRy e,




L . . s gz -t 5 Y A i ERE o P pailices ) = ST T e . 2 Sl P BN e e e T

»-mqanuu~uuzn»uu«.cua~wuuu«.| .
Ni“i =7 CL D& -

] (ralias ti:iy]

Eiclaa Tl L LtLt FEESEEE EEriET = - T pdYalY=YNN

: - - N ||- r&IEREIR

#1717 ax% By &8

-1313 £%

T ’ i T T T T slyanezEs .
e Zuvalael -
e e . PRl {1 $ 1.1, 27 ¢ + S

L+3IaQl 2%
££ 01 09
INSx(JI)AA
2N 61=31
. 183<(aiinn
3 ) s i LRI {YINIS=IKS
Tt T TT T (¥)S0I=L$I
L+381I=4]}
_ Hi=QI=Y
T T i TT25 01 09¢1°93™xi 7341
i 0d 1=kl 1=01
il s T i be0d¥=0a) o :
1214¢=711 0% 99 o -

t==0d? ~
2781 T=K1
27042 1=
: . 2i=121
= = irEl o CE L ®'i=l 0y 06 L=

ll.

- e e leme i memm es e TR e o Eo e gemse e T kI ez R

=21
. ﬂ\ I.vu.thltam YITNN02 CIZIHTGNCII»
- i T : 3INNIINGI Of
o ) _ - . INNILINGD S2
- B . : - 8=(1I’0)% . o
= ) - - T T o o T |.||.|..l-lllnum\ﬁvzlnn\ﬁ:__. )
¥y=(11’1}3
- nnu\wvwlnusﬂvw
. = (I“TIH=3
. {17r)9=%
et £ - 2 R A I e R I Aei=r 5z GO - .=t
o - s s ST o I untu.-loun: 39°1)i1 -
fss2Zs1+1I=1I1 02
R . AA=N

- -7 oo ; AR=AN=%=]
- . R rdp Lo} ] Coa
) . . .3 Oy : f=d=f" - .-
- e !l---(|.l.:-nw 22 o¢ -

wunu

-I=x
T ’ BTN o 1.2 um 08 T -~
: , i 7 NOISHEANIT 1I%« .

02 I9v4 - —-——- S [ S PN R e T — —iee
- -
- [ U SN ISR PP IUE N UYL R Sy SRSl SRS p e -

- —m -
-t s o - o~ Rt e enyeer] s S ee o - - TIT i D T e BT TR, S T e
P g -grre———— ~—~ R s < - T = =iz - e e g
» AT S =¥ L e o - JETT T g o
o e e - + T -
< s




1z

an3
S e - (Y"Z13d17,7 29" 913d1*,352  _ _
- =TT M3ASNYEL./XOL//Y"213EL7 . \*9°913d17, T3 1IVEYE, SXOL 7/, 07313 033311vs il

s QIQIHOL kWJLIDU wth SINIL (INsIdsZ) 30 1004 IBENDS,’X9/7)1¥wB03 DCO2--

ST - 30133

Ll T {ETC1d2XELTCIIE ASCE L ICNIOXLILIYNSOS O00T T

4236°v{000Z*9)31 15K
(LS H-{179)i) »0=0 3
(CE*3)HH L EIH) »Q=D <
(CL72)H-(1°g)H) s0=8 _
CCLo8)H+ (L M) sQ=y - G

T T T e ((FIRIHA LTI II NI 42 FTLINA(FOEINI I ST LNIX

L401402° =€ .
velHd=lld 09
AIRG7ICD00L 79231100
i-f=1
9={I)X 0S
) T - oo  EIIXI0LS0We"Dl=E ..
0f 0i OD{HSINHI1TI"(IIXIII
;i94e=9
$731=] G% 00
(252 CCP?2IH LT PQIRYI 4253 {(TP1)F$ (T SIHI+ i
A 23 ((P’RIN-CPPYIHY 4252 ((T2 )5~ (FIE2H) I 52 L5 X
- . (%3 ({T*2IH=-(T G IHI 425 ((T 7L DH=-(T753R) ¢ S

amcohq-ev=¢~c-.qamu=¢~0a~q-u=¢~ccAns—u;uum ={g2X

2B (T2YIHAT=n (ToEIU=(PDT

] TR (LRI w23 Hx (13X

s o . Ai=f 09 ©4

T o “Os=IHS

4. T el 352

i+2N3X LY

I#d SNS¥IA HNIFILIVIS INIUING) IHL IRdINOs
LTI EL ]

X (BAIRACICHISOAY 1T¥VY) -
R ) N=ld
1I=1

IHd ¥3IA0 SIOVE3AVY WWIIBIWAN ILVNIVAIe
Sy 01 05(S¥IAYI®L9°¥ADII]
L=H11

NNIINGI OY

B .. . INKILNOGD SE  _
- BHCVANTIH=CYARTTIN
- YA YANCT)II=(Y AR F)D

. . o G=(YXXTIR=(AANIIIN _
e R B _ Y=(¥AA’ L) B=(BANIL)S . - _
’ wmu«.nuusnvzwunuaauuu.nvuun




" H-NE=]
11111 Tt o TCUTIU0N-VE) +STe"2) [BRSe(1IN0GsReg T T T
B} - - ) o . (L=I°L)DXVE=I § .- _
Lo - R S - YO0LO09 . CE i
3 T - T E T - ST T e wisf T
4 aSisya
o (2= Gusunuoocznms CIIN0Gs (RU-VU) +8=G
. - ) T - T (HI)NCE=gY .
e T 1-J=M] -
T . .. S 01 095(e¥TiT1T¥ST2G"1793°II1 Y Do
- oot T T ’ “0=8 £ =
Z 0i 09
i=]
= T o e s~ B - ot T S8=vy ’ -
3 = (2es(¥UISUI~1) LUDS/ (1) N0Gs (BU-VE) s V=Y .
3 i ) . i ) _ N (W1)808=8Y T
: . S e e i .. . N
€ 01 09(EN"LYI°VI®U0"#1°D3°1331 2
. ) SN3AV =]
s i ~i=va
; . “g=y
3 st oD $3I+10°1=03
3 G T TS R S S T T T T (26N RAR3=SY T
M*i1=u 9 00 -]
3 (NI)B0¥=2
1 . - - T ) - - - ARSAYIZAAY)
3 2/2R+1=13
e 31vy NOIIVZI¥VI043@ 3HL 40 Tva9IINI 3INIT 3IHL 3aVIAIIVIe .
o T T e S e S T e e T TS S e e e NN=WN F -
2 01 09CININ"LI"WN I
L-%A¥ =T
S . el e e e ppi- Sl G
: IN=HN
ZN+ L =IN
,. . - B 2/m=zh T T
: s3i/u8+°2=d
3 H=NJ
. s - CT 705-3°1/HSIUHL/OS/SBIAAVT// RS/ ¥XI VIVE
i . 1999767224 7Q*0°1°0°D/% VYive
: I I271229174°822°1724L /YT ¥Y1VE .
1 - T TEEE o o T e (62L7S TIAL = — -
4 s?n-.mﬁ.:.BSfSSf83_:.-:.J.:...G:w.:ﬁ:nam NOISNIKIG
($20S) $9471%8/N0KN0D
e ot T SITLLSE LIS ISIAVCOU T ISIISIZAVI “NB/ AN B/ NOMNOY T T 77T
. . o (9S2IRRIACYIMORNG) ....v._
: . . . . - e LT (0S)X0U/ADUFNONKOD .
: S Tt S em T s e S T e e T ININCLIINNZANI/NOMMO) T T
(0S)ADW/ATINIBY/NONNOI
4 (BAVI“H AT*N)ISOAY 3INIiNONGHS
i ) . T T T T IMdN3AD SISVEIAY WIIEIWAN (» T T T =
F T4 39%é - et B — T T T TEE
3 - - -
L Ben e i e Tt




- . . . ] R 2t C1 0D WIN"O3 "W IIAL
- Si 01 09¢S¥IAVITL19°RAY NI I

=-NOI1INAY HONIIILS CNY 2IGUANIAVA msupuwunu-.mm‘ -
.. o ..m;rlu w-: ) 01 OS(°4°19°4i eNv-L1T¥3°03 w14l . - -
) B1 21 03(MSIUMLI~LTI 1D

’ *0=¥ ?
VYAsWAsvRs¥R=] N

T o R?I*¥ VA=A LTl
(NI ¥ N=vn LT
m\F“N HN °. NF'.II,HIIFFPIIP‘
i-w=04 1}
og 91 09
NIZCHNIBOBS1 25995 2L=dY
a—ctauuo-oa:avuc-uoc..uut.hu.:uvun
_— - CHB02~-(AAVIINOU=YY
i o, . . Ly 2 09CL3W"W)4Y OF . _.
25 01 09 ININ"23~YAVYVIII
(6)S+(EIS~(P)S=(M’S*1IA
N (L3S {C1IS-(P)SIsE =(N’sC N _
E (£)S+(9)S= (N Y A
€C1IS+(IISI=S = (W?5° NN
- ] . C el A CCE)S~(93S)»2S» 2+ (2 SeINST (W S A
({13S~{¥)S)=IS+(5) S*IuS=(R*L° 12N ~ -
C(2I5%IS=(E)5+5I+(9)S+SS)»"2=2 (W2  1)A o .
o ¥=(1)S2$34(2)5+»35=(K’2° NN
T €CZ)S#ISH(E25+SS+(918+81)5°2=(U L' DA
- ¥e(L)SeSS+LP)ISSI= (WL IN .
.- S ) L (6)S=)S»"e=¥ . . . . _
: . €01)S-{6)S=(63S
e (8 S+{L)S=CLS
it s L. €S)S=(Y)SE(MIS o
. (Zs3-(1)S=(1)3
- INNILINGD & ) R
s . CHCNMCIMS(NPIBSCIIS=(I)S .
(I)XeT=ygr
272r°ir=l 6 O
#1020
o (¢012 3%, L
TE S *0=(115 e
SRS, S L S-S Sy PN S . . 0i“4=1 6 01 LSl e
u-awnw uuu-uwum 30 $1JAQD2d ¥VIVISe
0L 01 OS(S¥IAVI®LID°¥AVIISI
. ) ) .. 2™ 01 03(mmcd3IIdT e
‘ : LR T AL o WN’i=H DS 0@ , e
o ) Cs s - - O=hdl -
LT : (E/uT1) QDM+ 1= e

- T T T T, TI=¥1
Yi=@ ¢ N
Hl Gh 0 IOI& thﬂl‘ WIA0 3IDVIIAY 3HL N1338«

B TTT BAVIs (BeBeVI=(NISOB 9 .

’ . . ¥iWIeya(I)Se8 ;

€2 3I9vd




VTGS

YA R,

T S i

ol

o ot Sttt o SNV (R E LS TG EY T LR T AR R D TS ool R BV

*Z

mu“ M - - —_ T T e = T /= ||I||I|||l||l.|||."\||l|
k
= -
e e T D SRSt T e L i e v S ek ¢ DERL s T T e+ e e S A e I e R - S

1 ewuu-um~v-n—w~;mum~su.naunn-\-\n-unu»<:-ou 0001 _ .
i0109
[SEIEFL Bi 2 7Y o) B
S¥3AYIsiN -
T T T e Tt T T = T T T T nEnsIB(SEIAVICINCMAY ST ’ :
N AR €9)4d36+(S7KT1ISTI= (S WIS . :
. o T ($) 4364 (Y NTISRI= (2’51} 553 B :
T T T T T T T T T T TR I s ST (W) SAIn{ENTISHY T T T T :
(€£) 336+ (2701 $HI=(2°u1)$33 :
- €£)d39+ (1”H1)STI=( 1741 $33
T T T T T T T d3e04S =14 (14613 $94) “M 10001793 L 1an
] HENLIWCINTE" 117K )43
i e . ) u=Nd DS
TS T T T e e . InNIiND) S2
(W) STB¥ V5" +(1)430) s 3= (1) d30 =

(¥35°4(1°WT253)ed=(17WIS54 02
€2 01 09 T
(1)S08s¥35$ " =(1)d30 : H

- Y= =(1*W1IS93 &b . .=
T s2 0109 —— )
(M) SQRe ¥+ (1) d36=(1)d38 :
- Y+ (1°K1)593=C17H1)SS3 -
T Rl = T Em Lz arT . T T T £z 01 09{MMCDICHIST T i AT
LA . R - 6 91 03(1°DI~wWM)sSI 8L
P . SIBYAIAVY FLVIABNII¥e. .~ )
. ’ - ()X L=V(¥XI"LT"8342 <
£0USONSG+~ L) S0 Vv ITd+18+ TUeB+2 125101 =6 :
~ac»m-a=na<a.m»;«qauuoncunnsnnaa-<a-«sa««=u~¢mu~nnm & |
. . ABe =6 =T : -
INIELCBAY T VY VIA- (4 T/Y¥12A)2dAD
. IVICLRAT iV N~ (HIZ Y DM =200
PINE- T F A SR 0 R B T hs' T FF R
“O=ch
“O=d4n3
SV/ L (WM’ I1281) 2-YA>=UAL
By CCMN* T8 ) DY) =Ne
91 01 09 b
EYIAVA-(EN T DAZ=IA0 T T
YN {YDP=- (AN 17 IN1=30C YL .
91 91 99
-»tnaann\n\euuac¢>-¢-nn-scn:u\~suubuu«ndunaa
R RO o-:al.shun.-vuunau:.«:qnltw'nn.:..u. :o..l.gl

W
.

b
il

il




L - L T T I T M LB T Y B T e, S ST T TS Rt TR L n v s g

[

- . . "0=C1)08("0"11°{1)25)31
$*1a] §2 03
o - {0001“9)31138 22
e L __22*21°11{S83AY1-1)3] .
1404l
Figdy
. r=0f |2
3%3+(1)28=(1)2S 02
- . i 388+ (1)215=C1121S
- . . e o _A834 (1) 1S=(1N1S -
4284 (1)0S=(130S
(1°r)c3isd
. c*1sl D2 o4
12 0i O CUP LT )4
. . . IsNI=N3I
C . e T . t£)eAs(TIdAsE=] B o
G+NG=NG
. (PINAsI=E
: . e . I4NI=ND
- : - R 8= £r)WAZD
’ o 8+K8=M8
e e {3IASIAETLII( )3 (F)dI=V=8
(F)M3d»uda=dA 7L
(W1)adu~-"1ay 21 ~3
o *1 G1 09 . ™
CALIR0U-(ST 330U+ (FIUOB=Y 1]
71 01 09
(2)303% (1) 808=¥
Z=dr
i=f
4632 ¥IA0 31VEIIINIe
. “0=(1)2S Ot
- i = ] “g=(1>21S
- - - L . *p=C1)1LS
“0=¢1)0S
$“i=1 0L O
L *g=n3
“C=n3
° . ’ “g=%)
: . _ e - p=n9 -
ot o 321IV11INls
. 1-S¥IAVIaN
J0S/S¥3IAYT viva
(SIAZ(SINT(SIL?(5)S NOISNIWIG
{0S) A {OSINAZNIA® (S 287 (SIZ157(SIESY{SIDSRY /RIV/NONKOD
N ($20S$)591/ 18/ M0NN0)
(0$3d37(0S)WiI/ATIBA/NONKD)
CCSIBQR IR ININY /NOUNO)
; o 7 qur)imIu 3MILN0ABAS
oo T . T SNIN31ivIS JO SININON €3ZIWuHiON (1 .

s2 35vd




T T T T S DTS T T e - .- L. _ . e o — e

.

]
1
i
)
|
i

I
[
H
|
1
1
'
!
1
{
‘u
P
!
1
'
|
i
y
I
il
'
|
i
»
I
P
'
: I . * N
1 et v i by S b 4 e e 15 AN b A vk A . A S RDAR T St 5

*i=(1)4
wvﬂkllll T
: I=SidN .
Y ufsn...-nnaw- ST T

ek e z .

*0=7

2=dl
R T T TTTTTT T T 3IM3GIINT TvwuoN 304 S1NIWIFINEIN WIdI4Se

- o - } 0L 09(S=3°L°19°(AISBY)III

g e e

L .‘.\#.....| S e /0271v1iSI vive
¥ o . RS JOE-3° L/NSIWHL?/°00SE~-/ 188 vive -

N3
CIT79°G:32d1°XS79°S13Ed17X27,82¥ND3 1Su1d,7¥9¢§
£9°S13241°XS9°S1ICAL X6 ,0M0I3S, 7XO/ 7 SLI24L X579 SL3EdL2
. 2X0LY ASUTH,*X9/P"SL32dL/XS7Y S LICIL X67 (HL10AIL, 7 X9L e :
T - = o=s=s==—s 2 y.NOT1IVEI3N 03 A1TSN30 IWIILIN) 1y NE08 91 3ZITVWEOR.XS)IVEE03d QOO ~ ;
C4777°S132dL XS 79°S1IEJL*X27,0IBYNDS 15S813,7X92 - :
79°6132d17X6C79"CLICdL X6, GNGIIS, *X5/Y 51324 XS“Y°SL5TdiL :
- “X017,15S813,7X9/Y"S132417X5°9°SLIEdL X6 HI0NIT,“X9) 1Vin03 DDOZ
. 272 7YNO90:H180% :
R XS IVGIINIUD s “ XL LY TYNOSOHLUD , "XC? , IVINCZINOK ,* X9, 1¥I1183A,2 H
TTTTTT T #X9,K@09 01 QIZTITYHEON, XS/ NGISVZIIAVIOd ¥VININIILCXE22.NOTIVZIBYTE =T ;
0d BY3ININ,TX9C// ., MNY1I34S SNIAILIVIS 3INL 30 SLNIMOM,“XS/LHI)1VEEOS O0GL :
Nani3s |
- = SR T4 T8 TA T ¢TI L - DEFD .1 T .
. e . (I)A«NV=(I)A 0% -
s e (I ARYEINN :
T T e e — : _ anaiEa N &9 F ¥ 1274 § ¥ Gl
(1)S=NV=(I)S
- $4i1=I 0f 04
=T - R LY T4 T4 €4 1 (1 FEL DTS ¢ 1 S
- PSP HA/C1)21S=(DA 2 .
: : - - - M7(1I2S=(110 . . |
- ’ N37¢1)MSmCIdL ) . |
MS/(I1)03=(I2S -
“0={Id)21S(°G 1V (1)215)4]
T ST *0=(1)28{~0"11°(Id2S)4F T T T T J
S .uuanu—u..oohaonnu-muun C T LT

W ) (SINF(SIL'(5IS*(61)d NOCISHIRIA - .
2 . - T - CO2IHLHLIN (02 25)TANC* (D27G) ZA1G7 (027S) ZGSA/AMA/NOKMNOD -
3 CA’IN)iNIZ IuIIN0ABAS

3 S34¥YHS 35TNd 203 NOIIRTIOANDS (W -

> 5 -
£ =]

IREL N B L VANGES B il st doh s SLL AR

S YRR YTt T W ARTY T

ki

92 Iovd -

bl aithbiauine Jvp) L gl

f

'

Jl

lx

'

!

'
'




°g=(rs
S*1=f 6 0@
- 1027 . .
TSidM°l=I DS D@ - - =
1=SN1
(9500179) 31780 ¢
R . . R L. . .. _ X13€=5"=aa
) ST . y-8s2 2
} - . $IY¥331iM1 NOIiNI0ANOD®
R R P e R S € 1 ¢ 5 I B B
v-8=0d4dX
isH
v=19
¥=x13¢
1=S1dN S
Z 01 03 . ..
(I-L+W)d=(1)d ¥ .
§-N=] ¥ 0@
Leli=N
“i=(N)d
Le+H=l
2w (U0dw (1) 1VOIIINIS=(IDd
N’1=1 € OQ
2/7C1-8)=N
. el _ o ) duIBSL265L YL T=K0d
- - 9 01 09(L"B3°K)4}
. ) ¥Y-=0dX
: L dH38sv12X138 .
(L+M)1V0I 27" 1=dk3d
L+ C((1-C(E/SI4NIoVLIIATITIIVOVIeS I XT32=2nE 2
- . Lo o ~ S31VRIKOS NOILININ3 INIFILLVISH
- 2 01 03
) T 1139-8-0dX :
: o L T - (S14W)1VDI473=X124
i+Sid=4

0=cl : 7

.86

|
.
P
i
1
1
!n
"
|
|
|
|
|
m
t
i
- bt crornber e Bt e ) e S it D e e B Wit il

) ) ) . $SI1YNINGE HIGIM 3SWMNgs
. : T T2 01 09(¥1°39°40)31
. e o S1dM3/(Viead=2g

IS S JOPrar o S ol e i....xm.ml _ 8-J=a . .- ,,
v+ysyy v

- $ 01 02(2°11°ZN)41 {

B o B . o N, [E ) ) _ :

(IN) WI=D
- i (3)u1=8
) _ AJuSI¥sy N
-ouhulau SNI¥311V)S 3H1 H1IA HIQIA 35IN4 INL 3EVEuDIs

1451dN=S 104 S
. . - I lo—il.u...ltmmu— 13°Saémy3y ’
T ' . : B=aY25I=SidN |

. 8 01 09

@2 asve . ) — 3

ot T b i TS P e

R e ikl i it B E s R g B




o 91 01 03
T TS TR T Ieness T T -

: o T Tem BTl iz L0 - {2 7137eNne=3
. T ...|||.M.l.. 3+(11=C()1 G2 L

- - ) s 0108 T -
(N2*71)2438=2
(371)7€14=35

T ) T T TeTTTTTY A oThan e T (NSNS &1

oo oL o I¥*(12°02°61201 O3 31
- . o i SR . . (88sitvysdisddsd {1 . »

T T T g1 01 09 ) ) ‘
G089 2isV¥VorIvddsd
41 01 03( DL 171" ENY*"1°"19°9)i1
) 143=% .
41 01 03(¢*0°31*3°¥0°*3°31°3)41 -
. . i L e t+11si1 94
ceTT T oo ot ’ B 5 14 }Y L1 1 ) :
(2171128543 .
- =11
i T R $71=1 12 de st
- ) . X134/ (08+X-2) vdd=dd I 19°XX) 31
- ) Lemete L - . 4+ XaxXx
T T s e TTUTT T T T T K1364(684X) vdd=dd (8°11°XX) 31
S8-XaXX
90-" Lavy
AN T=(MUTI [ (X=~(2)%1) 88
: 1-3=) 91
) . I o £1 01 0% o
T Tt T, Tt T e T - 1+3=X o
91 01 OS{IN"D3°3"BO"(XINZ"3IT1"XIII §i )
2=
T T T T 0T 22 01 09(3°19°x°¥0°8 1T )4 2%
. dE=X
: - : L s (V1/NX=22651%L"E)S0Indd
- T T ot o 22 01 03C¥*I°(NXISGVIII 13
21 01 09
ux=x
- o T TR o T T TSL 03 ©%¢271172my il S i

L

87

i

. Lo ..n.....m...w . (P)d=dd -
LEI i Es L FraEEesmescmio. o C - . b} @1 09{0~03"4I}JI

: _ - dX-1=uX
2130+dX24X D}

<1 01 09
ToTTTEr T T e T I T T T T T T (MFINT~(AINTFSd - -
- h faux ’
_ o e - %Y 25 T o T
T T T T T T T T T T T T T T T T G 01708 (T INT 02" 11 d 1} 3] -t R
N°isl 22 0@
OdX=dX
: . . = o T T T T T TTTTTTTTT T et e T T
- - T et - - Dot s AT - "Om(eYL ’

|

\

]

H
m&dwm

.
e e s H b el

Ratiud i R IV LR SR AN A TR SRR Al T L A RS Ay L TR ERE

b7 4 3%e ) - T - T T = = = = = § < T - .
Ay ‘m, L, Sl Ry O St R N T




62

3I9vd

mame ey ok e P p—— = e et o -. -~ R e

an3
(1ni3iveB0d DODS
(9°S132d17XSY"S13§di*X27.4113073A A00B/GV3IV4S ¥31dd04.2
CXEL/Y 5132407 L7 °S1IEILIXEY,AL13073A AC00/83 4409 N¥3u, L
CXZLIE C1427XC S CLIE4X67,ESEA,“XLL72°D1L37XS/)1Va¥C] DODZ
€. TYNGIIHIN0, €
CACT ,INLIINTIND. “XLL 7, TYNODOHLI B0 XS TVINOZ T UOH . “X9 7, TIVYIILH3A, 2
#%C27, () MOILYIS TVWIXV, XS/ . N0TLVZIZVIOL EVINIEIIL’XE2 . NOILVIIL
BVI04 BVINIT. X957/ ,SMOLLINAS 34VHS 3SINJ .muuun:un.~umnw:puh<nmwh 0004
Nahi3»
N’12572{0002*9)31Xan OF
L4+SNI=SKNY 82
(CODE’9)3 110N
o=SNY
82 01 09(¥1~11°Snu13 351
M=(NN 2
. - . RIET &P F1
- B . IS=(IS §2
e e . W) 1RSI 0T1978) 3T
e U-CVIS/ (D NeXII0=4
€1)S/7CI)1»X130=01
- i o e €€1)$0190¥+ 01218
o £z 01 O9CHSIMHI"11"(13SIsI
. ) NS=X138= (VS
“g=7in
“p=11
186378
o . ____s*f1=1 52 08
] - anulin0d 22
’ C Se(Mh=(NIN 12




APPENDIX B

:
3
Exs
Q
=3
m

89




L N
4
(-]

Pl 0
#20-300000949°0
“00 30000069970

L]

‘0
0
0

. N

LI N T T T T T U T N U N T WL TN UL BN WL Y TN TN U T T W VY Y YR SR U Y U W W N W Y
L4
o

$3J3¥4S

LI S
]
[~

L4 |°
“10-300000%21°0
“00 30000085970

i— e e 'O
- .-°
°0

LI L T N T S T L N B L B N N R YN N N U UL L LT B B NN NN U N NN S W NN TN U W N U N Y
»
o

3S3IHL NIHLIA NILLINA

LI )
]
[~

L .°
“10-300000807°0
“00 300000618°0

. P (1)
rd S .Q

I
I
l

!

Q\\Q\\Q\\\l\‘\\\\\\\h\Ql\\\\\§\l\§:\\\\l§_
»
(-]

38V Quv) 3114 1ndwi 3H1 NO 9N

\\‘\\\\'\\\\\\\\\N\\\\I\\\\\‘\Q\'\\\,\\\\\\
L
o

-0
10-3560000£98°9
“00 3000001560

AL L I
[)
o

¢ .-t
. “0
s——mocoaaao—.a

= . ...0°

-
(RS
oo

|

!af:--
e
'Ii;;:!" .
l!i'x o
o

L I
N
[~

. 0
200 30000059170

_“10 30000000170

L4

L T T T N e N N T R N N I N N N T T T T T T T U T U TN N W N TN UK W W N Y

4

#60 30000000L°0

“i0 300000001°0

Tuv3d4v S¥didvaved 3ul

. iy
’ "D 39
. g s?
4 ‘0 &i
. ‘0 £t
“00 30000048270 F
__*20 3000000L1°0 ¢
=(1) O¥du3
0 61
IO | B - AR At
- 0 ¢
740 300000001°0 I
o =€I1>33%d1d _ .. _
L "0 sg2
LA .o.*0 s22
¢ _rxo_. 0. £22 %L
. 0 212
. "0 112
e .. "0 S0
4 ‘0 661
’ 0 g6l
.’ Ii SO 48
. ‘0 isL
4 0 szt
R 0 691
- 8 €9l
¢« 0 284
A S | B 53 S
. ‘0 Sy
’ *0 6f1 [=}
¢ ___ _*"p €51 o
’ " ‘0 221
- 0 12t
PRy - B 1 1 S
. *0 601
. g9 £0t
e t0 26 _
.’ "0 16 i
"0 S8 :
R = "0 68 . -z _
. bt B ¥
- “0 2%
_ R I S
- 7 “0 " s¢ -
¢ 0 ‘D 69
e L 0 £Y
. ‘0 <5
. 0 g
B ‘0 s2 o
. ‘0 6t -
- "0 £t
A K i
“1L0 3000000080 1
=(1) 03d)
._.__“20 30000C00£°0  =933dSV
_ 10dNY 1SII38YY )
3asvys

o linn

KONV PP R P




L B I N N T T T U B N N Y )
3
o

4 lc
00 3000002%%°0
710 300000001°0
390 39000000870

4 *0

’ -0
‘0

.

‘0

L W I W VN TN W UL UL U L TN TN UL TN U UL VR S YO R TN U WL TN W U TR YN Y NN Y
[
Q

. ‘0 - i I 0 - 0 - ) 0 s2t
’ 0 ’ 0 . °0 s . 0 ! *0 12
’ ‘g e “ 0 - ‘a - "0 st
. g s ] 0 < 0 ¢ 0 . ‘0 601
¢ ‘e - ‘0 “ ‘0 v I I A R 1: 1
’ 0 ’ ‘0 ’ *0 ‘ °0 ‘ *D 26
. -0 ’ 0 - 0 b "0 ’ -0 L6
rs “0 . - 1] e TOTTETT ‘0 e T T ,|.\.|QO e« ] 0 sg T
. - ] . “0 d ] “ - g . Y3
’ e ’ °0 . — -0 o s ’ £2
. ) i e ¢« T 0 e TTTTTT T eg e 7T "7 g 4 0 29
’ 1] i "0 4 0 . *0 d “0 L9
. "0 . 0 . *o . 0 . 0 1%
f ‘0 0 0 0 ) 0 &Y
’ 0 ’ ~0 . ‘0 ’ *0 ’ °g 1%
’ ‘0 d 0 - 1} < e ¢ s ] P31 B
’ D e ) . °0 ’ ‘0 ’ 0 is )
e ‘0 o b ’ -0 ’ 0 s g0 s
’ “0 “00 30080055170 00 3G000D85L°D 0D 30000084270 400 300006054570 6t
“00 360000409°0 <00 3000C0924°0 “00 3000005£8°0 700 300000£26°0 “00 3000000850 £l -
420 3000000L1°0 00 30000000570 <00 30000000%°0 10 3000G002L°0 “00 300%00002°C L
“10 30000000S5°0~- “ "0 “00 30000000S$°0 440 30000000L°C ‘10 30006600¢°G~- 1 R
. ={I) 0Q¥dd3
’ 0 . *0 6t
. °0 ’ ‘0 . i ’ Y e 0 £1
. "G ¢ 0 ’ 0 ’ B ¢ i ‘a2 2 -
b - 0 d “0 <%0 30000000170 “g0 30000000:°0 “21 30000090170 L
(1133473
‘ *0 4 “c d ) < 0 - o -0 5¢2 " -
. 0 . *0 ’ ‘0 ‘ 1] ’ Y 62¢ =]
. 0 e *0 . 0 e o . ] g2
. 0 ’ 0 ’ *0 ’ *9 ’ T “0 iz
. “0 ’ 0 4 ') 4 -0 . ) Y 12
. ‘0 ’ ‘0 b °0 . g . ‘0 so2
. "0 4 “Q e T T T g T e T U ®g . o °0 668
. °0 ¢ “0 ‘ ‘0 . ‘0 ’ *Gg £61
. -0 . *0 . ~0 . “G . 0 4818
. 0 ’ ‘g ’ D 7T T TR ¢ TTUEITTTT g L8t -
‘ ‘0 ‘< 3 ’ 0 . °0 . e Sii
’ °g . ) . ‘0 ’ *0 ’ “0 691
. ‘0 ’ . 0 . 0 ¢, T 7 %0 4 B *g  g9L — -
o ‘0 b ‘0 o *o . -0 . “0 25t
4 0 . ‘0 4 “0 ’ 0 b4 0 1S3
. 0 s A R A 0 ¢ T ‘0 s
. ‘0 i 0 . *0 ’ °c ’ °0 5¢t
’ ] . 0 ‘. s ‘g < . et "o s L g g€
’ — o eg T T eg Cem =TT e et 0 Toeg VT
o 0 ’ “0 < *0 b4 0 4 -0 L2
’ °0 ’ *0 ’ Y * *0 ‘ “0  SLi
i - ‘¢ " -7 0 LA -0 4T 0 LA - *G° 60% = T
hd *0 ’ ‘0 ’ ‘D . "0 ‘ “0 £01
4 Dn ”, OQ L ‘o £ - IQ -+ IQ NO
4 0 - : “0 4 B T A + S | B 1 -
’ ‘0 . 0 . °0 ’ “0 . “0 $8
, .Q [ 4 l° o, '° - L 4
L4 0° L I° L - OQ R E 4
4 “n s - - “o € - SEETTRT oeg o e
i .c ") ° .o r .a &£ -
4 - —— - epg- e i~ — -—-=— =g- P Saded = = —eg T T
e .g L) .° ’ lo L
L 4 lg L .° 4 ic [ 4
C oIl oo ,a .,.anf.\nmw

¥ N

oo

e AN o el HromaaVie e et A D




’ ‘0 ’ 0 0 ‘0 ’ "0 601 ! 3
. e - 0 “ ‘c ‘c . "0 £0t - 3
’ ‘e 7 °0 ’ ‘9 0 7 ’ "9 15 - -

. ‘o0 . 0 . *9 . ‘0 ’ ¢ _ . ___"o 6 .. _ . )
4 “0 ’ a ‘s ‘0 . . “0 S8 T3
L4 .Q ’ l° 4 0° L !c 4 e OQ ON A
‘ “0 7 “0 ’ ‘0 o B -e ‘. ... "D | Y.

L4 .Q L4 l° , la rl IQ s s - . -

(4 .Q 4 .u 4 lu - -c L4 ]

. “0 ’ B o °0 ’ - *0 ’‘ i

’ e e ’ 0 < - o 0 < T T g T .

. 0 o 0 r 0 . 0 . ]

’ ] - 0 ’ ! ’ 0 . . :
P “0 . 0 ’ *0 P s . E
L4 'n r 4 '° r s .u -, ‘° - . .m
. 0 ” 0 s °0 ’ M)} . . =3 51 o =
. -0 d “0 “00 3000005£1°0 “00 30000086L°0 +G0 300000842706 “00 30000054570 14 2 ’

unouocaoahnwocsoowaaoc_:—_Ooa\ﬁDwacaooo~hoOnoowooﬂoammu-e\oowocnnon~a-n -acwcococowOooh
10 30000000170 20 3000000L1°0 _ ~ *0 _ “00 30000000L°0 710 30000000i°0 710 300000002°C 13

=(1) OudHA
- “0 LA e} 6L
. 0 ’ 0“2 L ‘0 _“ R B L g0 £l
‘ . 0 . e ! b 0 ’ 0 b °0 . 0 2
’ 0 H . ‘0 ’ 0 ¢10-3C008000L70 “10-30000000L°0 *10-350000001°0 l
. . =(1) uWi0S$
- 0 M 0 6t -
4 e "0 . 0 ’ *0 . °0 ’ 0 ’ *g0 £l !
'l 0 ' g - “0 ' “0 P 0 _* g 2
’ ‘0 4 o . *0 “£0-30G6000001°0 *$£0-300000001"0 #£0-300000001°0 l ~ -
=(I) ®WIIS on N
- . . ‘0. * o g &1 .
. “0 . 0 hd 0 - e ¢ hd ‘0 e ] 1% 2
. 0 ’ “0 ’ 0 ’ g . - - s 0 2 :
i *0 4 e ' 2 Q0 <10-30000000<°0 _ “i0-30000000$70.. “310-30000000s70 . _3 . . . - =
=(1) Wzy
#2G 3000000010 = HNS3¥ “20 300003006°0 = QvI0d
— o e e o o .. .= N
2 . 2 - 22 - A 2 i1 '
L 4 2 2 . 2 -2 4 2 - 2 6 .
.2 2 2 *2 7 o ®T o il fT .. LT i =
=(1) zinu
i S = S3S¥X
__ e - .\wa;.woonuacaar.a =  ZIHW3 .
i ! . °0 ’ *0 £ - 0 o ‘ = *0 b3 T4 -
’ *0 . *o ‘ *0 d L 0 . < . . "G 622 .= -
. ‘e ¢ 0 0 ¢ ... %0 -1 I AL | B Y 7 S ’
b “0 hd ‘0 . 0 e -0 . b "D 412
y ‘0 ¢ ‘0 ¢ ‘c L I ‘ 0 e
- .° L4 ln - L4 '° r 4 I 0° L4 .\ I IO WON e
[ 0 . -0 r ‘0 . : i "0 . A (124 e
. 0 - 0~ 0 < R B e . T 0 €61 Lot
P 0 P -9 - 0 ¢« ~ hd 1] . .. .. ...."O0 LBY oLl
. o ‘0 ¢ *0 ‘ ‘0 ¢ o ‘0 [3°31
L4 (1] i 0 . 0 4 '} - . 0 st -
’ 0 ‘0 ¢ ‘c 0. ‘ “0 691 .
. “0 . °0 . “0 ¢ T “0 i ¢« LT T e 3 1 S :
’ ‘0 . *0 ’ °g . - “0 ’ hd ‘0D 25
L4 ‘0 - ‘0 ¢ __ _ 0 _ ¢ ...z . _°0__.“ A ethd | S 12 S
’ °Q ’ *0 ’ “0 . *0 ’ i 0 571
. 0 . 0 4 0 . -0 . ’ ] 6%l
’ *0 ‘ ‘0 . g . 0 . ’ “0 £l




LI TN WL S U TR UL N T T L T L SR T T N R B DL N N B B Y T L L TR N N WY
4
o

4 IC
“10-300000£85°0
00 300000001°0

“0
“0
-0

LN N N N L N N N A A N N N N I N )
L]
o

- e SRS . 7= it e AR el -
V4 .o 2 .m , 'c ri .° ONN
. 0 . 0 L4 1] . 0 g2
‘ °0 . 0 ’ ‘0 ‘ *0 12
') OO P *0 P -9 ] “0 112
. *0 . 0 ’ ‘o ’ 0 spe
e g . i 0 d 0 . 0 661
4 CQ . OC (4 i i ‘Q 4 OQ MDP
i ‘0 4 ‘9 d i ) k4 *0 281
’ 0 - ) 0 2 - R ' B _ ‘e 184
S et celE %0 % ce it O o 2 s 7D s21
e T eg T e T ¢ ’ "8 ’ *g 6914
- -0 o 0 P *“0 . *0 £91
4 - OO L4 'O L4 g . ) g 251
. T e e T - 0 < B A -0 ¥4}
’ ‘0 . “9 ’ ‘0 ’ ! syt
. ‘0 _*__ - "0 *_ _ ... 0 ¢ . --_. "0 s51
o “g P -0 - 0 - el 1] £5l
. g ’ 0 . g ’ °0 22t
r 4 OQ ’ 'Q 4 0 L4 . 0 128
b ) 0 ¢« - 0 ’ B 1] « - 7 "0 St
’ e | ’ .- 0 ’ 22l -0 LA A *0 60t
‘ ‘c 0 ¢ T EF ot 4o, '8 £01
’ 0 - 0" T T ¢ T T*p 6 T T
P ‘g . 0 ’ °0 ’ *0 Lé
Pl -g . *g. *0 - Y S8
’ i} ‘ *0 . °a ’ B v 62
s Iﬂ & nQ rs l° L4 IQ (Y]
s !Q L4 QQ , IO [ 4 IO NO
’ ‘0 - 0 s - T 0 4 °0 18 P
: o o 0 -0 55 &
4 0 ra *0 ’ lO , oﬂ &%
. “g - g - 0 ¢ “0 £y
. MY ’ *3 ‘ *0 . Y Le
. g « g - o I *0 te
4 'Q L4 - OQ &’ 'Q 4 ID MN - -
. -0 - -0 P “0 14 “0 6!
i 0 “10-300000%822°0 73.0-300000£62°0 “10-300000&85°0 “13-36G0606G589°D st
“10~-300000289"0 “t0~3000C0282™0 “L0-300000%48°D #10-3GC0C02%6°0 7 10=300000586°0 4 .
20 30000001L1°0 s 1] “t0-309000008t°0 ‘00 30000000170 “i0 303000502°0 1

. ) =(I) CaddA

‘ 0 < Tooeg e TTTTTTTTITReg Te T TTTTT R oeg TetnTT T TG g82
- “0 ’ ] . °c ‘ 0 . 0 622
. 0 e “0 d ‘o ‘< ‘0 ’ 0 j L4
’ 0 . et T ep ‘ - e *0 ’ - 0 . TTTTTT *p itz - -
. 0 - .- "o - o ‘0 - : 0 - 0 11z
. 0 . SEa 0 ’ o =g ’ ) 0 . g spz -
. I 1 e T "B "~ ~* I LA ¢ B A it} 66t T T
L 4 .0 , OQ , - co . Oo ’, mOF
4 0 ’ *0 e "0 ’ -0 b 8t
4 °0 s T *a T T °0 ¢ " T8 . 8y
g ‘0 4 - L 0 L4 _ *0 - -z 0 , szt E
’ “0 * 0 . 0 . 3 691 )
. ‘0 £ T 9 e 0 e TTTTTTT — 11- T
. 0 s g o B 51
» -0 P -0 ’ °5 ’ (st
‘ I - 0 T T I s9i
4 .Q * .ﬂ g .° s - \. QMF
. 0 b B o 0 Y- Te t0-E-T. £EL
4 - -0 & -"=F - g &£ — = "*p - g~ " 0221
. 0 . *0 . -0 ’ 0 . -0 et
. e ' | 4 “0 4 0 ’ g ’ ‘0 1413

L e R R N o= W=

Aol

o Wb a4




L]

L3

8

LY

[ IQ L
0 - 0 - 0 :
‘g & l° rl IQ ‘® ! ’ OQ
oﬁ \MONOQOGQOON-O “€£0 300000001°0 .

' lﬂ ’ T . OO
0 “ 0o 0 ¢ *0
e e0_ e _____._®"0__-° _ ___.._ __"0__

=g ~ ~p00 30000000i°0 700 3000000GL°C 700 30000000170
. =(I)

‘0 ¢ LI ' B . *0




D R N - oy

®
20-30500° L 10-30000°¢ ‘¢ 0 00 30000°t 00 30000°L @  £0-300%4°9  20-3928i°: oop3T1L 0s ,
; 20-3v%581° L 10-3%681L°L =D *0 00 30000°% 0O 3C000°1 ‘0 20-3969%°1  2G-38965°L 062670 69 .
: ¢0-3684E°L  10-36845°L 0 *0 00 30000°L DO 300007 0 2D-3§659°1 20-3S¥E9°L 6456°0 8y i
: 20-3£895°1 10-3£895°L 5 *0 00 30000°1 05 30000°1% *0 20-32$29°L  20-32Z29%°1L 69£6°0 F2 )
: 20-38282°8F  L0-3825:°L ) *0 00 30000t QJ 30000°% "0 20-36599°L Z0-3£869°L 251670 99
= 20-322£96"4 t0-322%6°1L i *9 00 30000°1 DD 3000D°1 ‘0 2D-39064"°} 20-36616"L 8%68°0 <Y
: 20-349€L72 LD-32951°2 *9 *¢c D0 30000°L 00 3IDDOG°L "0 Z0-31880°2 20-363¥82°2 2528°0 "
20-3192¢°2 10-3192¢°2 °d T *9 60 30000°1L 00 30000°Y "~ *0 20-3£%25°¢ ¢0-39582°2 ~ L2s8°0 £y 7
. 20-39s1s°2 10-39515°2 “p =0 00 30000°L 09 30000°L . "0 20-399.0°S 20-31.R8£"°% 9L£8°0 2y
: 20-30¢02°2 10=-3G%02"°2 1] ‘0 00 20000°% 03 30000°F .. =-2= _ °0 20-37¢24"°¢ ¢0-32920°% .  9Gi8°0 e - T
: 20-35968°2  10-35968°2 0 < T *“p " 00 30000°i OC 30000°1 " "0 20-3298y°% T 20-31898°% S68:i°0 0y T 7T
H 20-346£80°¢ 16-34580"°¢ °D °*0 00 30000°3 03 3000074 “D  20-3g892C°S T1-39502°% $892°0 6s
: 20-39ge2°€ 10-3%542°€ ] *0 00 30000°1L 02 30000°1 "0 20-32€21°9  20-38099°9 v292°0 8%
0 20-38299°C  1D0-3329%°¢t °0 0 00 30000°¢1 0D 30060°1 ST T 0 Z0-38781%¢ Z0-3s1§2°2 ¥922°0 45 -
I 20-35259°¢ 10-3£259°€ ) *0 090 3I5000°L OC 30000°L *0 20-3912£°8 20-3%3£6°% £652°0 9%
: 20-32198°¢ 10-3/158°¢ ‘0. "0 00 3CO00°F 00 3000071 “0 20-38509°&6  10-30D50°1 £989°0 5§
¢ 20-321€£0°Y  t0-32Li0°% *0 *@ 00 30000°L OO0 300060°i ~ ° "0 T L0-30SGi°L T LU-32£81°L T 2£99°0 111
: 20-39022°% 10-39022°Y °g *0 00 30000°i 03 30000°% "0  1L0-3%292°L  10-363SE°4 2299°0 £5
 20-310L%°% 10-3101%°% -0 *0 00 30000°L 003 30000°i *0 10-32899°1  $0-326%6°1 1129°0 25
 2G~3$665°% t0-35656S"Y 0 *0 00 30000°t 00 300007} “0  10-35699°1L tD-359€2°1 1009°0 15+ m
; 20-30682°% 10-30682"% °0 *0 00 39000°L 03 30000°t “0 10-300£8°1L  10-39986°1 062570 11 !
: 20-37825°9Y 10-37826"7 ~0 “0 00 30000°L 00 300C0°1 0 10-3204:°7 t@-3f9gE-e G855 -0 ¥
20-36291"S 10-3629L.°§ °0 *¢ 00 30000°L 03 30000°% *0  10-3269%°¢  1D-3250%°2 6585°0 $2 @
20-3£255°S 10-35258°S - -0 “0 " 00 35000°L 00 30000°1 *0 10-32899°2  10-32264°2 651§°0 22 -H
. 20~-389%5°S 10-3899S°S 20 36816°6 20-32240°F 00 30000°L 00 300C0°L 00 30000°t  t0-36%Y%6°2  L0-3£86D°¢ 8%76%°0 92
20-329€2°S 10-329¢2°S 20 3g286"6 20-362:0°¢ DO 300001 00 3C00D°L 00 3C000°L 10-3%652°f  10-3f129°% 8549°0 s2
20-32526°% 10-32526°S 20 35$56°¢  20-31280°¢ UG 30000t 03 30000°F OO0 3000G°1 10-30165"¢ 10-36092°€ 22590 92
2C-3i511°9 t0-31541°9 20 35%£2676  20~-3/930°€ 00 30000°¢ 03 3I00632°L 53 3I0000°L 10-38856°¢  10-32911"% 21§90 €2 i
20G-399GE"9 L10-3970£°9  ¢0 28166"¢  20-32:60°§€ 00 30000°%F OO0 30000°1 00 3000C"t LO-32BLDE*Y  1D-3198%°% 90L9°0 22
2G-30967°9 10-30%6%°9 €0 36000°L  TD-32$60°§¢ 0D 30000°L 0O 30D00°L 00 30000°1 10-39829"%Y  10-38898°% 9685°0 1z
20-35€89°9 10-35£99°9 €0 39200°t 20-3iC01°€ GO 30060G°1 OO 30000°L 0D 30000°1L t10-32490°S 10-35292°"¢ $895£°0 pz @ ;
20-36228°9 L0-36248°9 §£0 3%%00°t 20-3¢%01°¢ ©OO0 30000°¢ 00 30000°L 0D 30000°1 10-3£59%"°S L10-38£99°S $27£°0 6t
205-37290°4 10-3%296°Z £0 309C0"% 20-36801*S 00 30000°L 00 30000"L €O 30000°1L L0-32698°S 10-32690°% 79280 gi
20-38162"°¢L t10-38152°2 €0 32.00°t 26-3i15li°f 00 300600°%1 DC 320002°L 0D 30000°L 10-2992279  10-309L9°9 v565°0 2t 1
20-32199°¢ 10-321yy-24  £0 37600°t 20-39ZLi"¢ 00 30000t 0O 30000°¢ OO 30000°¢ 10-3.189°9  10-328:8"9 ~ £+82°0 9L T T i
26-320¢3°2 10-3:0€9°¢ §£0 30410°L 20-3S12i°f 00 30000°¢ 0C 300001 OO0 3GOO0°L 10-32080"2  10-3%312°L ££92°C Si i
20-31028°L 10-31028°2  £0 322L0"F 20-32824°S 00 20000°F ©£O0 30000%¢ €O 20000°1 10-32:99°2  L5-39059°2 z2z2u2°n L 21
20-39600°8 10-39500°8 £0 3£7L0°L 20-38624°% 00 30000°L 0D 30000°F O 30000°¢ 10-3s5258°2 L15-3511D"°8 rAY-r ! gt
20-306661L°% L0~3066L°8 €0 36SL0°1 20-38€€1°€ 00 300001 0D 30000°F 00 3000D°% 10-3588.°8 L0-32055°2 1002°0 2t
20-3$¢85°%  10-3588£°8  £0 3I%ZID°L  2C-392%i°% 00 30050°L 00 30000°1 00 30090°t 10-3061¢°8 1G-32799°¢ LEeLL"0 it
20-36225"% 10-36245"°% $0 30610°1L 20-32191°¢ 00 30000°1t 00 30C00°¢ 00 30000°1L 10-32918°8 10-30256"8 08sL°0 oL~~~
20-39292°8 10-3%¢494°8  £0 3S020°L 20-325%i°% 00 20000°¢ 00 30000°L 00 300C0°s L0-36060°6  10-3£5£12°6 0.£170 6
20-38956°8 10-38956°3  §0 31220*%t 20-35671°% 00 30000°% ©O 3GO0O0°tL GO 30d00°t 10-35655°6  10-35297°6 6511°0D 8 !
2C-3£991°8 L0-3%994°6  £0 39£20°L 20-355Si°¢ 00 30000°¢t 02 30000°t 00 30C00°1 10-36155°6  LG-32959°6 696070 L - i
206-3215€€°6 Lt0-3:88€°6  £0 31520°L 20-314$1°¢ ©0 30000t DO 30000°t 00 30000°: i0-31962°6 10-3/818°6 8£4G°0 9 !
20-315£8%°6 10-31E8%"6 £0 32920°1L 20-30091°€ 00 30000°1 OO0 30000°t 00 300600°% 10-39¢88°6  10-3£€26°6 %150°0 S _ y
20-38255"6 10-38£656 £0 31220°1 20-3%291°f 00 30000°% 00 30000°FL 00 30000°¢ 10-32€96"6 LG-32/8B6°8 " £770°C - 2
20-31289°6 10-31289°6 S0 38220°L 20-30%91°¢ ©O0 30000°1 O0D 3000G°L 00 30000°%F DO 30100°t 00 3§200°¢ £7€0°0 g
20-35954°6 t0-3595£°6 €0 3§820°L 2C~39S9L"E€ 00 30000°t ©J 30000°t OO 350G00°1 0D 3SECS"L 00 31900°L 14200 2 H
20-39018°6 10-39018°6 €0 3.820°L 20-3999i°¢ OO 30000*1 OO 30000°F ©0 30000°t 00 3s%CO°1L 00 3Z906C"i o128°0 T w
NOTA¥RLINTS SNOISITIC) SNO¥13313 NOTILYN1D0NT3 ("1d HS3IW) {42A¥ ) SNIgYs :
SuWu NVIN NOTLVNNILLY OSNI¥3ILiVIS *id HS3W ¥34V1 SHY NY3IN HY3IW 3ATIVI3N B :
AL£13073A 303 3INVROIWY AJIN3NE3¥3 NOISITIOD A1ISN3G NON13313 .

*=SNOT2DNAY 311403d

10-365427°2 04 CG39NVHI

3

10-3000°1 = A11J0073A AQ0B/ALIJ0T3A NV3IN - 90=35516%°1L = V¥YI3IKO/ON ‘+0=-300003°2 = Z*s(VYHJIV NIS) - - =

= (#) NOT1visS IvIixy ™

‘007 3SLLP0"F = WITITAT/ALISNIG NOBLI33IT3 NviIN

00 3820°¢ = Ry

00 37£068°L 01 G3ISNYH)




0s
o0s
cs
0s
0s
114

q3sn
sy3avI

01-31092°9- OL-3ShLE°E~
20-32019°8 20-3104%°2~
90-38949°S Y0-36660°1-
10-3269Y"1 20-39855°%-
L0-3£909°t 00 34S%E°9-
20-38£62°S~ £0-39521°1~
ITLAINITH

01-31226°2~
10-3%291°2~
S0-318915°6~
20-38G90°€~
G0 39519°%~

‘0

0L=-30296"S
10-38529° 2~
90-36568°9-
10-36192°1-
10-35022°1-
*0

18133713
NOIAVZI¥VIOJ ISUIASHYEL

S1N31714330) SNI¥3LLIVIS

0L-31426°2 01-389%6°S5~
20-38291°2 £0-38$29°L
$0-3181$°6 v0-36568°7
20-3%090°€ 40-361%2°1
00 3%¥s19°¢ _1C-35022°L
“0 ‘0
II13INSVY

D1-38222°%- 01-3%19572- S
20-36195°9 L0-3085%°1L- v
90-31912°Y SG-3vi52°%- €
10-31290°1L 2D-312£9°2- 2
20-35+1£°¢ DO 3%60D0°E-__ 1 o
L0-3/£95°8- 1D-32288°2- 0
N 31313373 , 3q0u

MOILlvZiavicd 131vavd

84314 3%VA NY3IN




Tuds

992° 1~
€951~
212"k~
915°2~
2L1°8~
282° -
1§9°¢S~
6S0°2-
sgL 8-
9y 8~
2L~
o 969°9-
242°S~
ey~
695°%~
11°%~
226°2-

IYNOS0HLNO

NOILVZINVIOd ¥YVININII

Wl
i !

~ 00 30292°%

) T v 00 3£85672-" 3SIASNYeL Y
00 380871 00 376¢72- _ IanIvave o 1
) N e1314 am-wr—:um Q¥VA¥0S nwd:ou 3HY mm:: _(BX=1d*2) 30 100¥ 3¥¥NDS ok
600°L1 000° 005~ 99°21 82176 000°0%1L
£10°41L 2zL°%- 025°Z1 asz°89¢
$20°t1L 2892 T T vigc2i == - 00s°2stL .
$90°1L - 956°5 S STTEL = - 052793
£20°8t . T 590°% £S5, 6 e 000°S5%1 .
$LLTEL T T gLrte o2 - | 0s°s21 |
65ttt 612°01 109y 00s5-21s
s12°1L 296701 v28°0- 0s2°101
822°LE T T TTTTT 891t T Os92°%4- T 000°06
9%E° L1 - ... f£50°11 N 7144 T =, asi°g8¢
919°13 4y$°01 } 02¢°y | .- 00S°29
SRY'EL T T Og99°6 T T 6192 T ToeseT9s T
£95°1t §s82°8 - 09276 000°5Y
109°1¢ s12°9 £02°12 0s2°5%
299°1L - T T 77 g6672 t3 2542 RIS E=LS UL gostee
299°11 - $yg8° 2~ 29721 y2£°01 - 1 YAS SN
929°11 _ 090°00%-~ 013 bt SO 72 of | S i ol
IWEIINING IYNOSOH1A0 ISUIASNYNL RERRIZILE $33¥530  ¥3ENNN g
POILVIIVIOM AVINIT
- = SR X -l 2
33 -umo._ nw-u:&um.uv«:& T A - ..S_.S:J
T - - - ==Visvia SaVA WVIM G0WT SHTEILOVS




20-35°2
20-35°¢
20-32°%
20-36°"%
e0-32°¢
20-38°9
20-3¢2°%
t0-31°¢
10-32"1
LD-3£°2
10-39°Y
t0-32°2
00 39"t
00 36°%¢
10 311
10 38°S

*0

*0

0
L0 36°%
a0 39°9
G0 36°1
Lt0-36"9
Lt0=-3%°1
»0-39°1
20-38°2
20-35°1L
£0~3L°8
£0-38"Y
£0-38°2
€0-36°1
£0-32°1L
£0-31°¢L
20~-32°8
*0-39°2
*0-3%°9
20~-3£°¢%
20-3%"Y
40-39°¢
20-3G°¢
y0-35°2
¥C-30°2
¥0-32°4
$0-38°1
»0-3£°1
0-32°1
0-3L1°¢L
Y0-384°¢
20-30"%
v0-30°1

20-3¢°¢
20-3S°>
20-3L°S
20-36°9
20-39°¢
10-31°1
10-39°1
t0-38°1
L0~30°¢
L0-3£°Y
t0-39°%
00 39°L
00 32°¢
00 3178
10 32°2
20 32°t
90-3L°L

‘0

-0,

20 30°t
10 30°2
co 39°9
00 38°2
LG-39°¢
£0-30°Y
to-3y~e
L0-39°1L
L0-30°t
20-317¢
20-30°¢
¢0-39°¢
20-39°2
20-36"1
20-3+°1
20-31°¢
£0-3%°8
£0-38°9
£0-3%°¢
£0-3¢°Y
$0-39°¢
£0-31°¢
£0-39°2
£0-32°2
£0-30°2
€0-38°1
£0-29°1L
£0-35"1
£0-36°1L
£0-39°1L
£0-37°L

20-35°1
20-31°2
¢0-3¢°2
20-3L°¢
¢0-30°Y
20-35°¢
20-3%"¢
20-31°5
10~-39°¢
10-32°2
10-3%°%
10-31°8
00 39°1
00 35"y
10 32°1
i0 35°9

-0

‘0
LE-36"2
i0 3.°7
00 3L°¢
00 30°2
10-356°9
10-32°%
$0-36"9
20-39°2
20-35°1
$0-3%"¢
£0-3£°¢
£0-39°2
§0-35°1
¥0-3£ "6
20-30°9
90-3¢°Y
v0-32°¢
20-39%2
20-31°2
*0-34°%1
20-3¢°¢
90-30°1
$0-30°%
$0-36°S
$0-30°Y
$0-39°2
$0-35°g
90-36°8
90-3£°S
90-32°%
90-356°1%
$0-31°1

20-3L°6
L0-3£"t
10-3€°1L
10-38°1
10-30"2
10-3272
10-3°¢
t0-3¢°Y
L0-39°9
10-39°%6
00 38°1
00 3i1°¢
00 36°S
10 3%°1
10 31°Yy
20 31°2

20-31°L
Lo0-30"2
10-3£°¢
20-31°%
20-3%°§
20-38°¢
20-32°2
20-36"1L
29-37"1L
20-30"1
£0-35°2
£0-32°%
£0-357%
€0-39"¢
£0-36°2
£0-36°1L
£0-35°¢
£0-32°1L
¥0-32°¢
y0-32°9
¥0-3L°S
90-30°7
¥0-39°¢
70-30°¢
90-38°2
*0-39°2

SH01IVS NOILVIINYIO043IM

£€0-35°Y
£0-3£°9
£0-32°2
20-31°2
20-35°2
20-31°¢
20-3%°¢
20-38°9
10-35"1L
10-36°t
L1g-31°Y
10-39°%
00 3g£°2
60 3279

10 32°L

20 30°i
t0-30°2

]
10-32°2
20 32°t
10 3s°2
00 3t°6

.00 3zZ°y

10-36"S
20-39°2
10-3£°%
10-32°2
10-3%°1
20-3476
20-3279
20-38°"
20-35°%
20-39°2
20-36"1L
20-35°1
2G-32°L
£0-38°6
€0-31°%
£0-39°9
€0-32°¢
£0-31°%
£0-35°Y
£0-30"Y
£C-39°¢
£0-32°¢
£9-31°¢
£0-30"°¢
£0-3672
£€0-38°2
£0~-38°2

10-3£L15°Y
10-39668°9

L0-38682°%

10-3€16076
00 2%610°1
00 37112°1
00 327981
00 35181°2
00 32¢280°%
00 39862°9
GO0 3186672
10 36L9%°1
LD 39968°2
10 3866479
20 389¢%0°2
20 3S%2L°6
61-39865°6

a

‘0
20 39%48°S
L0 39:06°8
10 3288L1°2
00 3%608°9
t0-3861%°6
20-39646°5
10-382g1°2
10-38520°¢
20-30952°S
20-3L225°%
20-32291°¢
20-306¢5°1
20-32262°1
20-3y22L°1)
§$0-3286%6°6
$0-38512°%
£0-3629%"2
£0-3%1%2°9
€0-3¢L1L°S
£0-3%0EL°Y
£0-3081¢°¢
€0-356%9°2
€0-36£91°¢
£0-30522°1
£0-3564%"°1
£0-30652°1
£0-3272€1°1
$0-35990°1
£0-342320°1
£0-32020°1
£0-30910°1

IYNOS0HLIEO

10-37£08° 7
10-37288°2
10-35698°¢
0D 3SSEL™L
00 3822%°1L
00 35879°1L
00 3s9%6L°2
00 321€1°¢
00 3979L°Y
00 39519°2
L0 3266271
10 3898£°2
10 32698°Y
20 35711
20 39277°¢
£0 355%9°L
¥0-3684971L

“0

"0
£0 39291°1
20 32211°2
10 379%1°9
10 30L18°2
06 3gg65°2
20-3920%°2
00 322291
QD 3504071t
10-39520°2
10-350%L"Y
10-32982°¢

10-39255°2

10-30969°1L
10-38092°1L
20-3£%25°6
Z0-310e°2
20-31598°§
20-34522°Y
20-38628°%
20-3£792°€
€0-36194°2
20-3%26%°2

2¢0-30201°2

20-325%8°L
20-32212°1
20-31085°1

20-22105° 1

20~-39959°1
20-3742Y° 1L
20-3821y°L
20-32507°4

IY4IINING

NOILYZIdVYIdd ¥IVININII

$07314 JI813373 JC S13INA0¥d

10-33027°2
10-35259°€
10-32£59°Y
10-32526°Y
£0-35%09°S
L0-32229°9
LO-385£5°8
00 319417t
00 3007271
00 32452%2
00 31569°Y
00 369.9°8
10 3s822°1L
10 31528y
20 3i49%°1L
20 3¢204°9
hauuNomsum

'91-35828°S

20 382927
10 35¢£28°9
10 35849°1
00 35%60°%
L0-32£05°8
90-30826°¢
10-3€%1S°¢
20-36419°L
20-3%521°Y
20-389¢e°¢
20-3999%°1
£0-38422°¢
£0-39¢£62°S
€0-55402°¢
£0-32506°2
£0-3679%72
€0-3%480°2
£0-39854°1
£0-3005%°¢
£0-36991°1
¥0-321%1°%6
20-35E%579
¥0-30820°$
¥0-3195S°¢
¥0-3810¢°2
%0-3295¢°1L
$0-3£190°8
S0-32758°Y
S0-32996°2
$0-317978°1
$0-395L11°1L

IYNOSOHLAD

10-31282°¢
L0-3068L72
10-3761276
00 37090°1
00 3£602°1
80 3209%°1
G0 3I£B6E°L
00 39599°2
00 36210°7
00 3%62+°9
L0 3246074
13 39220°2
10 3062L°7
L0 3521876
20 31296°2
£0 3s22%°1

*0

°0

*0
20 32506°6
20 3328271
LD 5E526°%
LC 3D682°1L
0 358%8°1L
20-36%8Z°8
00 306%1°1
i0-3990272
10-39589°y
10-39991°¢
13-3s224°2
10-369€£5°1L
10-3SeL1°L
20-37902°8%
20-31£421°9
20-36612°Y
20-31899°%
20-31558°2
20-35602°2
20-39822°¢
20-2909%°1L
20-3%220"1
£0-3C595°8
§0-32808°9
£0-31668°S
£0-36222°Y
£0-32245°¢
£0-320¢61°¢
£0-32£6872
£0-3299¢°2
£0-37099°2

IYLINOZTIYOH

10-35649°6
00 3454971
00 39211°2
00 3%12%°2
00 3620872
D0 318ty g
00 38825°%
00 3166579
00 30129°6
iD 399%5°1
LC 3981972
10 35262°%
t0 3629.76
¢D 3Igs1¢°2
20 3c220°2
£0 3218¢°¢
00 3££20°t

*0
00 326%9%"1
£0 3108572
29 39121y
20 389SL° ¢
10 3%¢8L"Y
30 36516°%
10-388i5°1
00 3IBgY9~2
08 31959°t
00 3g020°1L
10-328%1°2
10-3£226%Y
t0-35067°¢
10-36995°2
10-365C6"1¢
16-32%9%°1
t0-31iSL7¢
20-31992%6
e0-Z8729° L
20-3290%"9
20-36887°S
25-3268L°Y
20-30152°Y
20-38118°¢
20-38308°¢
20-35592°%
20-37590°¢
20-309¢672
20-30688°2
e0-32%1%°¢
20-32264°2
20-39484°¢

AVIILUIA

NOILIVZINVIOd dV3INIT

¥VIVIS 30 szavn

9§ 30 S

J9V¥IAV 931NS

98

5138 30




£0-32828°¢
20-3%622°%

90-32£96"°5
¥C=-34900"1
£0-32960°2

10 39%2¢°2
“10 39821°47
10 3£5€L°8
10 3952576

20-3£682°9
20~-3%682°9
20-36988°2
20-31510°6

IWNOSOHLN0

NOILAVII¥VIOd

- - 20 31098°2

$0-3156572
20-329627%

H

ge-32199°2
¥0-39955°Y
£0-32209°% T -

20 3:.096°2

20 39629°¢€
20 3630675

10-31208°2
10-31208°2
12-36692°€
10-3%669°€

TVJEIINING -
sYININII

£0-3209¢°2 £0-32£65°2 £0-38269°2 qv3u4s &
20-310s2°S  20-30292°S__ _20-3e98s NYIM
41130734 XG08/231dd06 _ .

90-3106%°S $0-351L49°L <3-3£078°¢ QNGI3S uw
*0-39520° 1 »0-32211°€ Y0-399L3%2 o 1S¥14 : -
£0-39556°1L — £0-32806°% C20-328%8°y T T Hio¥3az° - T -

L e ainlosay . o _ .
10 3Y909°9 20 380L0°2 . 20 33619°Y Q33YRDS 1S¥I4 :
10 3y909°9 ~— ~20 380L0°Z ~ T 20 3er9Ty T T T ano’as- —— - "
10 30€24°¢2 20 39898°2 20 3%£45%°S 15414 E
1D 31228°% 20 30s89°2 _ 20 syLL™® H10¥3Z . | g -

NGILIV¥i33 203 ALISNIG IWIILI¥] 1V 308 01 C321TYKION

20-39082°9 10-3050671 LO-35245"Y

20-39052°9 10-30£06°1 10-3524£7Y aNO33S ;

20-3860%°L t0-3621272 10-350407S ) 1S¥I13 B

20-35107°8 10-31195°2 T 10=-3928L1"S H10¥37 - |

IVYNOSOR1S0 IVINOZIAOH TIWII1534 a¥o8 o1 d3ziivwsew - |
o :

NOI1iVZINYI04 YYINID

B e - Y S x5

- -~ yny1I34s SNI¥ILIVIS AL 30 TININON

GI¥YNDS 1S¥I4 ww




s

———T—

10-3G000°%

T B T T ST K T o WaT ¥ e - e — ot e e

00006°t

20-30000°1 10-30000°1 Y0-38SSE"2 £C-3£005°6 00 3p0Co°i J0 35050°1 £0-3060¥2°9 20-3928L°¢ .
20-39681°1 10-37581°1 y0-3£69¢£°2 £0-3555¢£°6 00 30000°% J0 30000°t 10-30000°S 20-3959%°1 20-3§965°4 062670
20-36848°1L 10-36848°1 20-3619¢°2 £0-3650%°6 00 30000”% 30 30000°1 10-30000°¢ 20-386%9°1 20-35859°1L 61560
20-3£895°1L iC-3£895°1L 90-31968°2 £0-355£59°6 00 3G0D0" 1L J0 30000°1 10-30000°¢ 20-32529°: 20-32289°L __. &9t6°0
20-38£54°1L 10-38262°1 20-3290%°2 £0-32105°6 0C 30000°1L 30 30000°t 19-30000°¢ 20-365£79°1 20-3£869°1L 351670
20-32276°1 10-322%6"°1 Y0-3181L9°2 £0-328795°¢6 00 30000°¢ 20 30000°1 t9-30000°¢ 20-390624°1 20-3661¢€°1 8768°0
20-32951°2 10-32981°2 90-3862%°2 £0-32%65°6 00 30000°1 30 3000071 10-30G00°¢ 20-3188072 20-36882°2 _  (£48°0
20-31928°2 L0-3192£°2 20-390%°2 £0-312£9°8 00 3000071 20 3p000°1 10-30000°¢ 20-3£925°2 20-3958L2°2 2258°0
20-39¢18°2 10-39S15°2  90-360%9°2 §£0-32229°6 00 30000°1 00 30000°%  (0-30000°%  20-399.0°t  20-31i8%°t gi€8°0
20~30502°2 10-30802°2 90-30299°2 £0-3%121°6 00 2000071 a0 30000°1 __ 10-30000°% 20-32%822°¢ 20-32920%Yy .~ 9018°D _.
20-36968°2 10-36948°¢ y0-3922%°2 £0-3559L°6 00 30G00°1 90 300007t 10-30000"¢ 20=3L987°Y ¢0-31878°Y €684°0
20-36580°¢ t0-36£80°F ¥0-3928%72 £0-38208°68 or 300CG°¢ 70 30000°1L i0-30000°¢ 20-3£892°¢ 20-3950L2°¢ £894°D
20-39822°¢ 10-39522°% 70-3616%°2 -20-32638°6 00 30000°1 30 30000°1 10-30000°% 20-32%21°9 . 20-38099°9 _ _ ¥£%L°0 .
20-3829%°¢ 10-38297°€ 90-31108°2 £0-3292%8°6 00 3006071 ag 3p000°8 10-30000°¢ 20-35781°2 20-381:2°2 ¥922°0
20-38259°¢ 10-38259°¢ ¥0-38018°2 £0-3%916°¢ 00 30000°1 50 30000°1 10-30000°% 20-3712%°8 20-378¢6°8 £50470
20-32198°% L0-3L1%8°% v0-3g02s°2 £D-39€56°6 00 3pDDD°1 .~ D 30000°F _  10-3000C°% 20-38£09°6 10-30080°1_.. 598970 _
20-3215£0°Y 10-32150°y  *D-3s825°2 £0-3258676 00 30000°1 90 30000°1L t0-30000°¢ 10-30501°s L0-32¢8L "L 2£99°0
20-39022°7 10-39022°Y ¥0-362£5°2 20-31200°L 0C 38000°L 30 30000°t 10-30000°¢ 10-39292°1L t0-3655¢°1 22990
20-310LY°Y 10=-310t%°Y 90-302%5°¢ 20-3250G°1 00 3000071 320 30000°1 L0-36000°% t0-3282%"1 L0-345795°¢ 112970
20-3566S°Y 10-3S66S°Y %0-30585°2 20-36800°¢ 00 30000°1 00 30000°L 10~-3C0000°¢ 18-35679°1 £0-32952°1 10G9°9
20~30684°Y 10-3068L"7 *0-31595°2 Z0-3t210°1 00 30000°1t a0 30000°% 10-30000°¢ 10-30G28°t t0-39986"L 0645°D
¢0-398¢6"°% 10-39846°Y ¥0-371£5°2 20-29510°L 00 30000°1 00 30000°1 _ 10-30000°% 10-32081L°2 Lo-3¢9¢2°2 _ DRSSO
20-3629L°S 10-36491°S %0-32625°2 20-36810°1 0C 30000°t 20 38000071 10-3060D°¢ t0-3269¢°2 10-3250¢°2 69€5°0
20-3€45%°S LC-32L88°S 96-30485°2 20-35120°1 00 200D0°1 00 3000071 10-30000°¢ 10-328%9°2 10-34262°2 6SiS°0
20-3899S°$S +0-389%5°¢ ¥0-36965°2 20-32%20°1 80 30000°s 00 30003°1 30-30000°¢% 10-3569%6%2 L0-3£860°¢ 296%°0
2D0-329¢L°S 10-329£4°S ¥0-3p209°2 20-35220°1 00 30000°: 9C¢ 30000°1L 10-30000°% 10-37652°% 10-3£129°¢ 854%°0
20-32526°% 10-32526°$ ¥0-32609"2 20-3£08071 00 30009°1 30 30000°1L 10-3C0000"¢ L0-30165°¢ 10-3609.°¢ 4257°0
20-3tSLL°9 10-31811°9 ¥0-324919°2 20-3£££0°1L 00 30000°: 0G 30000°1L L0~-30000°€ t0-388£6°% LO-329L1"Y L4570 .
20-39%05°9 10-39%0%°9 ¥0-39£29°2 20-36550°1 00 30000°1 00 30000°1 10-30000°¢ Lg-3810¢°7 13-3198%"Y 90LY°0 e2 o .
20-30%6%°9 L0-30696%°9 £0-35250°¢ 20-3£SS51°Y 00 20000°1 QG 306000°1L g0 30002°¢ Lg-398L9°7 {0~-38898~"Y 268£°0 12 (= w
20-35¢89°9 10-35589°9 £0-36950°1L 20-38S9L°Y 00 30000°t a0 30000°4 00 3oe0z~tL 10-322907S 10-3¢292°¢ $89¢£°0 02 .1J
20-36218"9 L0-3622879 £0-39250°1L 20-35941°Y 00 30000°1 10 30000°1 0D 30602°t i0-2£597°¢ 10-38§99°S §498°0
20-39290°¢2 10-39290°¢ £0-32090°¢ 20-32981° 00 30000°1 gc 3co90°t 00 3¢002°L L0-32698°S 10-32690°9 ¥525°0 4
20-38152°¢ 10-381S2°¢L £0-3629C~1 20-30461°Y 00 20000°1 90 39000°1 00 30002°i1 10-39942°9 L0-3094%°9 950£"0 ]
20-32117°¢ 10-3219y°¢L £0-3£590°1 20-35902°y 00 30Q00°1L 90 30000°% 00 3c002°1L 10-3L189°9 10-32928°9 £782°0 T
20-32059°2 10-320€9°2 £0-3§296"1 20-3%912°y 00 300097t C0 30000°1 00 30802°% 10-32080°L L0-391é2°¢ £€£92°0 3
20-31028°¢ 10-3i028°¢ £0-3902071L 20-38922°Y 00 30000°L 90 30000°% 00 30002°: 10-32£9%°L  _ L0-39059°L 2272°0 .M
20-39600°8 10-39600°8 £0-38220°1 20-329%2°Y 00 20000°: g0 300090°8 00 20002°1L 10-36.58"2 10-35410°8 2122°0 i
20-20661°% 10-30661°8 £0-3£5207 4 20-319%2° 00 30000°1 96 3G000°t 00 30002°¢ L0-3£381°% £9-32055°¢ igoz-c 3
20-3528¢°8 10-3638£°R ¥0-32281°¢ 20-329¢8°2 00 3000071 nG 30000°1 16-3C000°8 t0-30515°8 L0-32%99°¢ te2i*0 o
20~-36225°% t0-36225°8 Y0-39661°2 20-36298°2 G0 30060°: 10 30000°% 10-30000°9 10-32918°% t0-302¢6°8 g8Si°0 i
20~-39292°8 10-3929¢°8 s0-32¢812°2 2D0~-39898°2 00 30000° 1L 70 300007t 10-30000°% 10-36060°6 10-33512%6 GLXLl70
20-38955°8 10-389567°8 Y0-32622°L ¢06-38958°2 00 20000°¢ 20 3000072 10-30000°9 L0-356££°6 10-368%9%6 ._ 6SLL°0 _
20-3£971°6 10-35973°6 20-31992°2 Z0-35098°2 00 3000071 ¢ 306G00°1L 10-30000°% 10-36195°6 L0-3£%5976 ov60°0
20-32655°6 10-3268£°6 70-38§52°2 20-3£998°2 00 30000°1% 00 3000671 t0-30000°8 10-31952°6 10-32818°6 8540°C .
20-31LE8Y°6 L10-31£8776 ¥0-35022°¢ c0-36048°2 00 3p000°1 00 30000°1 10~-30000°% 10-37¢8876 L0-32%226°6 __ 245070 -
20-38265°6 10-38265°6 y0-39922°¢2 20-31928"2 00 30000°tL 20 30000°L 10-30300°% 10-3%£96"6 10-32486°6 49%0°0 .
20-31L289°6 10-31289°6 ¥0-31%82°¢ 20-3%948°2 00 20000°1 00 30Q00°1L 10-3C000°8 00 30100°1L 00 3%200°1 g¥80°0 E
20-35954°6 10-38952°6  »0-3S062°L 20-38818°2 00 300060°% 00 360007t 10-30000°% 00 3550071 G0 31900°1 _ L220°0 .@
20-390t876 10-39018°6 ¥0-39962°1 20-3%088°2 00 3p000°1 40 3000073 10-30000°8 00 35Y00°1L 00 3:.700°: gL20°90 4
-

NOTLVNLIINTY SNOISITI0) $NO¥113373 NOIZVNiINTS (“1d HSFi) (¥34V7) SnIoyy

SWa LLE] ] NOT1VAN3LLY 9SN1¥ILLVIS *ld HS3W LETS &} SWy - NV3u LA EL JALILYI3Y

21130734 ¥03 3INVYRONV AJN3ABI ¥4 NOISITIOD - ALISN3O NG¥1233

_**SNOTIINNJ 31140¥d__

20-386165°1 = ¥93IWO/NN L0=300005°2 01 Q39NVH) - 10-30D00S*Z = Z»+(¥YHJIV¥ NIS)

90-351196°8 01 GISHYMI

10-3000"1 = ALIJO0N3A AQQ0Q/A1IJ0713A NY3IN

00 3890°L = max 20-3511090°8 = WITLI4I7111SN3G NO¥LIZI5 V3 “00°00L = (¥) WOTivis ¥ixy




s e aiad

0s
8S
os
0s
0s
os

438N
S¥Ia¥

£1-368793"2~ F1-35SBL L-
01-3609§"2~ 21-32590°9~
80-380%8°S- 01-3£09£°6-
90-32£1¢°8~ L0-30%2%° L~
Y0-3686£°S- 90-390LE%6-
90-3621€ 3~ L0-31994° )~
JILINOYM

NOILIVITHYIOd I3¥IASHYEL

¥1-324920°1~ £1-39679°9

21-328057¢- 01-3200¢7¢
01-3i%$679- 80-32550°S
20-3699:° L~ 90-30802°¢L
96-3685378~ Y0-31020°%S
‘0 *0
319133173

SINIIDT 32307 ONIYILIVIS

Yi-32920°1 €£1-37159°9-
2i-32808°¢  01-3l0U272-
Dt-31750°¢ £D-39£90°3~
40-3%89%i°1  90-302D2"2-
90-30950°9 ¥9-390e3°S-
*0 ]
JTLINIDVH

NOILIVZIY¥YIOd 3VIVEYVL

£3-30668°S~ $1-32506°3~ <
0L-393i6°L- 21-386807 2~ v
30-3628E%9- 01-39566°9~- <
S0-3£592°9- 80-3224676~ <
$0-3906Z°9- $0-35890°2- 13
20-30145%1~ 90-2%¢N2 2~ 0
31213373 3q0W

T T T OGT3X33NVA NY3WT T T

T

DI

|
i
1
1
i




T BBl T G - e Qe ey et TR ST T T T e ™ TR RS RTERTT  aar B - S . . - .4..

90-380S1°y~ ¢ Y0-30982°%- JSU3SASNYYL
y0-36051L°9- ¢ Y0-32Y82°Y- 137TIvavd
Q1314 Q3¥311¥IS GUVAYO0I X3TdWOI 3IH1 SINIL (UAN+Ids2) JO 1003 3UVADS

220°22~ 299°29- 000° 005~ 986° 99~ £00°12- 000081 91
90122~ 679°29- . $29°08~ 91°S9-  ___ @sATML- . . 0S2°®B9L . _ Sb __
SYE°dL~ 95€°29~ 658°%L~ 259°59- o 280°22~ R ¢ [ £ S £ 4 § *t
0si°22- 002729~ 862" 1~ $95°99- 167782~ : - pseT9vE L
0gE gL~ 966°99- 2.1°69~  _ 126°29- -.. %S6°Si= . ___ . _l-: Q00°SSL_ . _ 24 __-
00L"62- 252°99- 2227 ¢5- 226°69- 627°0%- 0s2°s21t L
180°08- 619°99~ 892799~ f21°52- $EY L6~ 00S-21LL ot
LOE° 18- 061L°99~ __ 202°99- $26°92- . 189°ve- __ . 0sz*10L _ _ 6 ___
208°28- 968°59~ $86°59- 420°9S1L- 184°9i- 7777 o000°06 8
0%9°vy8~ 809°S$9~ . SQL"99~- 188°82~ S 62872U~  Cim iR gsiTReL - r's
106°98- 8€£°69- - L25°99- | €86"~- __ . £Y0°0i-, . 00§49 . 9. .
L1168~ y60°59- 0s7°29~- 102°69- 021°89- 052°95 s
01§ €6~ 98°99- 618°89~ 695729~ S14°99- 8G0~sY y
260°96~ . £L2°99- . o £88°02~ 1€1°99- €D2°S9- . . D0s8°SE _ €
250°S01~ 68599~ 860°vL- 261°59- 210°59~ , : 005" 22 z
292°211- 215°y9- 9€6°62~ 659°99- - 219°99- T ps2tLi t
998°071- 989°99~ 000°00E- 989°99-  18Y°Y9- S “0 0
TYNOSOHIN0 IvdIdNI NG IAYNOSOH1¥0 ISUIASHVEL I31IvivYd $33¥534Q ¥3EMNN
NOI1VZINVIO4 ¥VINSHID NOILVZ2I¥VI04 ¥VINIT ) o o
. 3I9NY

(8G) ¥3IR04 Q3¥ILIVISsUA+Ids2 ’ : IVHINNIZY

VMSY1é IavA Ny3N WO83 ONIN3LLv3S




8§1-39°¢ (01-38°f 81-39°2 OL-3B°S O01-38°€ $0-36£91%1 00 39000°1 80-3212%°L 00 39000°L Q0 3%9000°1 1[4
81-31°S 01-39°¢ 8L-3{"2 0i-39°%f 0O1-39°% §0-32654": 00 39000°1 $0-3%€1Y"1L 00 39000°t 00 39000°%¢ 6%
gi-3¢°S 01-35"¢ 91-36°2 01-3¢°§ 01-3§°¢ g0-3€291°t 00 39000°L 90-32529°%t 00 35000°% 00 3%000°¢ 8y
81-30°9 01-32°% 21-3%"f 01-32°f 01-32°% 80-36242°1 00 35000°% 80-31645°1L 00 3s000°L 00 39000°% 2y
81-39"9 DiI-39°% $i-39°S 01-39°¢ 0L-39°¢ 20-3208€°1 00 3%000°L _ $0-36949°L 00 3s0oe”t 00 25C00°L - 99
Bi-39°2 Oi1-3i°y 21-35"% 0i-31"% O01-31°Y . 80-3S58¥"L 00 3SC00°L =~ 90-39218°: 00 3S000°4. . 00 3S000°L <o, S¥
X 81-38"2 O031-36°f 8i-35"y O01-36°F OL-36"% §0-3208S°1 00 35000°1 $0-37026°1 00 3€600°L QO mmooc ¢ "
3 81-30"8 O1-38°f 81-39°Y O0i-38°% OI1-3I8~€ 90-35€99°L 00 35000°1 80-3£610°2 DD 3S000°t 00 33000°: £y
: 81-36°8 OL-30°Y 8i-37°S O01-30" 91-30° $0-39852°1L  0G 35000°¢ 0-39211%*2 00 39000°t 0O wmooo.— 2y
g1-30°5 0lL-36°C 91-35°S OL-36°S O#-36°€ ~ ° 90-35gc8~L 00 3y000°F ~  86-32¢02°2 0D 34000°L D00 3500371 i
Li=31°F CL-35"Y QL-32"9 OL-35"Y% O0L-35°Y £0-~38%£8°t 00 37000°1L 80-38162°2 OO0 39G00°F OO0 37000°% oy
21-3t°L 01-39°y ®1-30°8 O0L-39°% 01-39°y __ _ §0-368£6°L 00 335000°L " 80-32198£°2 00 3900074 _ 00 3Y000°!: 6%
: Z1-31°L DOL-39"% $1-31°8 O1-39°% 01-39°y ~°°° §0-3100072 00 3%000°} ~  $0-310£47°2 00 37000°L ~ 0O 3v000°t ~ 8¢
s Z1-32°F Di-31°9 81-30°6 01-32°% O01-32°% $0-329<0°2 00 3%000°1 80-39955°2 00 39000°L GO 3%000°% L5
Li-32°1L TL-38°Y 8i-36°8 O1-35"% 01-35°% §0-38%04°¢ 0D 39000°¢ 80-322€9"2 00 3Y0CD"1L 00 3%G00°L 9g
Lt-39"1 01-36°v Zi-30°L OL-36"% O01-36°% g0-36291°Z 00 3¥000°1 ~ ®0-32012°2 ~ 00 3¥000"L 00 3%000°1 %
Z1-3%9°F 0i-30°5 2i-31°L 0O1-30°S 01-30°S - .. $0-3g991~2 00 3900071 80-30122°2 OC 3900D°1I 00 39000°1 <
21-33°F Ci-30°S 21-32°1L 0©1-30°S O01-30°S _ .  80-398.172 00 370007t - 80-32219°2 00 39000°: 00 39000°1L 111
1i-3S°L DL-3L°S 21-32°L OL-31°S 08-3L°S — 7" 80-3s2z1°2 00 3%¥000°¢ ~~ 80-3S$y8°Z ° 00 3¥00OC°L 00 3%000°L T 2%
i1-39°1 DL-39°¢ 1-3S°) 01-39°§ O1-39°S g0-386%1°2 0D 39000°1L $0-326$8°2 0D 3%0060°L 00 35000°¢ (31
21-32°1 0i-36°5 21-39"1 01-36°S 01-36°S $0-390t1°2 00 39000°1 $0-35998°2 0D 3%00D°L 00 35000°1 0g
Z1-39°1L 01-32°S &1-35°% O1-31°S 01=-3.°S ~~ 80-399S0°2 00 35000°% 80-3551§°2 00 3¥000°4 00 3SDOO"1L &2
41-39°L O1-31°9 21-32°L GOL-31°9 O0i1-31L°9 §0-39886°1L 00 3S000°1 20-30292°2 00 29090°1 00 3S000°1L 82
LL=32°L 01-39"9 21-356°L O01-39°9 0:-39°9 90-36606°L 00 35000°% $0-38169°2 00 35000°L 0O 3500074 . 22
21-39°L Di1-39°9 21-38°L 0O1-35°9% 0L-39°9%9 g0-39128°L 00 35000°¢ ~ 80-34209°2 00 350001 00 39900°t 92
3 21-3§°1 O01-3%°9 21-38°L 0i-39°9 Di1-39°9 §0-3992¢°L 00 390003 80-3926%°2 0D 35000°: CD 3%000°1L §2
3 LL=-39"L Oi-32°2 &1-31°2 01-31°2 01-32°2 £0-39229"1 00 39000°1 $0-3522€°2 00 35000°L 00 39000°1 2
r 21-39"F Oi-36°2 ¢1-36"1 OL-36"2 D01-36"¢ $0-32525°L  @C 3I9000°: 80-3§€§92°2 0D 39000°L 00 3/000°L €2
Zi-3§°L 01-30°6 21-30°2 O01-30"6 DL-30"6 $0-3059¢°L 00 32000°1 80-36501°2 0D 39000°: 00 3.0C0°1 22
Z1-30°t 0i-35°6 Z4-3S74 01-35°6 01-35°6 - . $0-356$D°L 00 320001 __  80-3712$°1  ©OD 3.000°¢ 00 380007L . &2
3 21-30"1 &0-30°F 41-39°L 60-30°L 60-30°t = §0-396€£0°L 0D 38000°1 £0-3S8SE°L 00 3:000°L ~ 00 3s8000°1 02
3 ®1L-35°6 60-30°F <21-32°% 60-30°F 60-30°1 60-32909°6 00 38000°1 80-32891°t 00 3/000°L 00 36000°L '
81-31°8 60-31"L 21-30°L- 60-31°% 60-3i°1 60-32829°% 00 36000°L 60-31608°6 OO0 38G00°L 0D 301007t sl
gi-32°¢ 60-30°% 81-32°% 60-30°1 60-30°%t ~~ 60-3.829°¢ 00 36000°1L 60-32666°¢ 00 38000°i Q0 3oLpoTL T ZL
gL-3%°9 60-30°L E§L-32°9 60-30°F 60-30°1 . .= €0-3.5£4879 GO0 30100°1 60-30005°9 00 36000°L 00 31iDD°1 9
‘- g1-36"S 60-31°L 81-36"% 60-31°1 60-31°1 -~ - 50-32€22°9 00 30100°1 60-3t252°% 0O 36000°L 00 3110071 St
: 81-33°C 60-31°L B1-39°¢ 66G-31°% 60-31°L 7 60-36%04°S 00 3110074 "7 60-3S10Y°§€ 00 36000°L ~ 00 32100°t 74
€1-30°S 60-30°1 $1-32°2 60-30°F 60-30°L 60-300S£°S 00 31L0D0"1L 60-305$2°2 ©O 301L00%L 00 3210G6°L St
g1-32°9 60-30°L 8I-3§"L 60-30°1 60-30°% 60-32855°9 00 31100°1 60-3618%°% 00 30100°t- 0D 3£100°t 2t
21-32°9 O1-36°6 81-3€°L 0L-38°6 OL-36°6 ~— ~ &0-39£55°9 00 32100°L ~—~ 60-32§£€°L 0O 3010C™L OO 3£i00°1™ - it’
$i-25°S O0O1-38"6 &1-3%°Z 0QL1-38°6 01-3%876 60-38288°S 00 32100°L . 01~36922°2 00 31:100"L 00 35£t00°} 9
81-31"9 DL-32°6 61-30°Y 01-32°6 DL-32%6 _ 60-3%1€%"9 0O 32100°1 01-312%€"Y - 0O 31100°L 0D 39t0C°t . &
g1-35"9 OL-39°6 61-36"L O01-39"6 CL-39°6 " ' 60-312§0°Z 00 35£100°L ~ 01-3§890°27~ 00 31i00°F 00 3%106°+ 8
gL-31°2 0O1-39°6 02-38°9 O0L-3%°8 01-3%°6 60-3S299°¢ 00 3£100°% 11-30899°2 0C 31100°% 00 3%:i00°} 4
81-35°4Z 01-32°6 0Z-3%"L 01-22°6 01-32°6 60-3£9$1°9 00 35L00°L 11-3298S°L 00 32100°1 00 3S100"¢ 9
3 81-32°L OL-31°6 12-3£°2 O0Oi-31"6 OL-31°6 -7 ~ 60-32££9°9 00 3§100°1 21-3289S*2 ©0 32100°% 00 3S100°% ~— ¢
H g1-39°Z 0L-30"6 22-3£°S 01-30°6 01-30°6 60-319S%°9 00 3£100°L €L-36128°S ~ OO0 32i00°L 0D 35100°T .- ¥
¥ 81-3£°2 0L-36"8 Z2-30°% Ol=-356"8%8 01-36°8 60-39222°% 00 3110071 £1-32655°C 00 32100°1 00 3s100°¢ €
i 1-38°9 01-38°§ 22-3S°y OIL-38°% 01-39°8 ~  60-36264°2 00 3£100°1  ~ €£1-39826°y 00 321007 00 3S100°1 "2
5 21-39°9 01-32°8 12-32°L O01-32°% 01-32°% 60-3626€°2 00 35100°¢ 21-39€9€°1 00 32100°L 0D 3€i00"1L i
¥ $¥01377 NOJ1IYZIINYI043Q T T IYNOSOHINO WRIININd ~ IYNOIOHLIE0  IVINOZENOH ;cuu»-wndu

NOILVII¥Y~0d ¥YINIAID

NOILVZINYIOd ¥VWINIT




20-30086° 1
20~-35586°Y

12-30880"%
61-32519°%
€1-30088°2

*1-35996°6
71-359%6°6
£1-3£890°1L
£1-38581°1

60~-39995°6
60-39995°6

80-38220°1
80-350%1°1

IYNOIOHLINO

20-26526°1
20-3995%°S

£L-3929%°8
t1-3162¢°1L
o1-3%228"2

S0-32090°L
$0-320%0°1
$0-390%0°1
$0-39090°1 _

00 36000°1
00 36000°%1

00 36000°1
£0 38000°1

WW4IININ

NOILVZINVIOd ¥¥YINJUII

20-3£0$8%°1
20-3096$°Y

12-38162°2
61-36857°1
81-3E¥L1°L

y1-37285%8
74-39285°6
£1-36001°1
£1-3630£°1

20-36S26°1 20-36526°L avaads
| 20-3595%°S 20-32959°S ) NY3W
A112013A AQ08/¥274404
£1-39197°2 £1-35£99°3 oN0I3S
 p-268L5°1  i1-32625°% . __ __. .. As¥ld
01-31225°2 p1-392262 H10¥31
] ainlosay
$6-390%0°1 50-3200°1L 638ynNDdS 1S¥IJ
$0-39099°1 S0-320%0°L aN03I3S
50-350%2°1 $0-320%0"1 1SHI4
50-35090°1 s0-320%0"1 _ _ _ __  Hi0¥32

NOILIVHI3N ¥05 ALTSN3Q IVIILINI 1V N3OS 01 GIZITVHYON

60-3£9L2°6
6D-3£912°6
$0-33850°1
20-30£52°1

1YNOS0HL¥O

00 380CD°1L 00 30100°
oG 38000°1 00 30100°
00 38000°1L 00 30100°
00 326001 00 36D00°
Y¥i1N02I8O0H I¥I11Y3A

NOIAVIINVIOL WYINIT

WRB1J3ds NI

i q33v¥NdS 1SALi3
! , 9%033S
i 1SH13
i H10¥32

N¥0B 01 93Z1TVWNON

FLivds IH1 40 SIN3uWCH




20-300§2°2  10-3008§%°L L11-35099°¢ €0-3¢222°2 OO0 30000°F 00 3GO0OD":  10-3005§°1L  €0-20092°9 20-392%1°1L os
20-309¢£"2 10-32029°L Lt-322£1°% $£0-3v65Y°2 00 30000°% 00 30000°t 10-320£4%°1- 20-3959°1 20-3896$5°1 Ly
20-3280$°2 19-36565°1 11-32192°9 §€D-36199°2 O©D 30000t G0 30606°L  10-3656S°1  20-386£9°L  20-35%59°) 24
20-32229°2 10-3482L°8 LL-3919E°2 $0-~36863°2 00 30000°L 00 30000°1 1D-3:822°% 20-32$29°L  20-32229°} 29
20-3£178°2 10-35£69%8°1L 11-35£826°2 $0-390S1°S ©OD 30000°1F 00 30000°1 LO-35698°L  20-36£99°1L  20-3£849°1 99
20-30S10°€ §06-34210°2  10~31€59°8 £0-38919°S OO0 30000°% 00 30000°t 10-32210°2 20-39061°F 20-36616°1 SY
20-3¢281°% 10=-36%L1°2 11-3029¢"6 £0-32869°% 09 20000°1 0 30000°1L 10-36521°2 20-31880°2 20-343%2°2 ”
20-36995°¢ 10-3928£°2 01-38L10°} £0-35566°% 00 30000°¢ 00 30000°% 10~-3925€°2  20-3%92S°2 7 20-39S82°2 7125870 ¢ £y T,
20-3699$°S  10-38805°2 01-38060°L £0-3v20£°Y 0D 39000°1 OO0 30000°F 10-3880S°2 20-399.0°f 20-3448%°% - 29 -
20-319£2°% 10-39289°2 0L-39£21°4 £0-30%£9°yY 00 30000°% 00 30000°% _- 10-39£89°2 _ 20-32£22°% - 20-32920°Y__ . 90L8°0 _. 1Y
20-38926°% 10-36848°2 01-32092°% £0-3£926°" D0 30000°t o0 30000°1L 10-36548°2 20-3295%°Y 20-31898°7 <682°0 0Y
20-30§28°Y 10-32290°f 0L-3208€°L €D-39ESE°S OO0 30000°t 00 20000°L  10-32290°€  20-3£892°5  20-39502°S F14
20-31825°Y 10-32692°% ©L-3t$¥Y¥°L £0-32902°S 00 30000°t 00 30000°1 10-3%692°f 20-32£4i°9 _ 20-38099°9% _ o ss
20-3SSEC°yY  10-31829°S OL-3£€95°1 <D-32960°9 ~ 00 30000°1 (0 300001 ~ 10-3184%"§ 20-3598L°2 ~ 20-38LI8L*2 ~ yA°C ~ &
20-39992°% 10-39969°¢ 01-39599"% $£0-3£26%°9% 00 30000°L 0O 30000°L 10-39%69°¢ 20-3712%°8 20-378%6°% L1
20-30096°Y 10-39216°€ 01-32154°F §£0-36%16°9 00 30000°1 00 30000°: _ 10-39216°€ _ 20-38509°6__ 10-3DCE0°L ___ §£989°0_ . €% . .
20-39521°S 10-39271*Y 0L-39098°4 £0-30¢%£°¢ 00 300001 (O 30000°1  10-3%271°Y 10-3050L" 1 t0-32581°1L %
20-32265°¢ 10-31€8€°y OL-32£26°%F €£0-36164%2 00 30000°¢ [0 30000"1L  10-31£8%°Y 10-3%292"1  10-36%5¢"1 <g
20-32019°S 10-30%29°Y 0L-35880°2 £0-36992°% 00 3000C°T 00 30000~1 10-30%29°%  10-3.3¥y"L  10-3.57§°} r3 S
20-39628°S 10-39698°y 0L-39902°2 £0-32£12°% 00 30000°L GO 30000°L 10-39698°Y t0-356%99"1 _ 1D-3£954"1 ig L
20-29890"9 10-3¢841°S 0L-3892§£°2 £0-39:81°6 00 30000°F 00 30000°%  10-3f8LL°S L10-300£8°1 . 10-39986° 1. i34 -
20-30892°9 10-30048°S 01-31699°2 €0-390£9°6 00 30000°L CO 30000°L_ 10-30O0LE"S  10-32014°2  10-3£9¢2°2 T BRI ||
20-32£89°9  10-39529°S  0L-3s228°2 20-38$L0°% OO0 30000°¢ 00 30000°%1  10-39%£29°S 10-32695°2  LU-32S05°2  695%°0 ~ g2 - ,
20-36502°9 10-31828°S O01-36969°2 20-36%%0°1 00 320001 €O 30000°¢ 10-31828°S 10-32899%°2  10-32264°2 &2
20-39526°9 10-382EL°9 0OL-3:228°2 20-3%Li°F CO 30000°L OO 30000°%F  10-382£lL°9 1C-36%76°2  10-3£860°S 92 :
20-396€L°4 10-38985°9 OL-327%6°2 20-3099i°% 00 30000°1 (O 30000°t 10-3898%£°9  10-3%652°¢  10-3£129°% s2 )
20-308S£°2 10-396€9°9 O01-382208° 20-3%€12°1 00 30000°% CO 30000°1L  10-3%65£9°9  10-30165°S%  10-36092°% 52
20-30§95°2 10-32688°9 01-33261°f 20-3$292°% OO 30C09°L (O 30000°! 10-3/688°9 10-388£6°€  10-3291L°% g2
20-35892°2 10-369€1°2 01-30L2€°€ 20-3911£°F 00 30000°1 GO 30000°%t 10-36954°2 LD-32105°Y ~ 10-31989°Y ~ Trewy T
20-35896°2 10-3208€°2 OL-3E£99°f 20-326%€°F 00 30000°t €O 30000°1L  10-3208%°¢ L0-39829°Y  10-38898"Y 12 §
20-32291°8  10-3:819°2 01-32£96°f 20-3220%°1F 00 30000°L 0O 30000°1 10-32819°2 10-32290°S  10-3£292°§ oz
20-3289€"8  10-391§8°2 O0L-31289°% 20-365£59°1F 00 30000°t (O 30000~L 10-39158°2 10-3£57%°¢ LC-38599"S 61 z
20-36225°8 10-39220°8 0L-38282°S 20-3966%°1F 00 30000°1 (O 30000°1 10-392.0°8 10-32698"S 10-32£90"9 gl 3
20-30869°% 10-36562°8 03-35606°% 20-32595°1 00 30000°1 (6 30000°%  1L0-36562°% £10-39922°9 L0-3092%°9 i B
20-30098°8 10-3160S°8 01-3SZ1D0°y 20-39$2¢>L DD 30000°L (0 3000G°% 10-31S05°3  10-32189°9  10-328.8°% Toey T T
20-3££10°6 10-32902%8 01-39321°y 20-35229°F ©O0 3009201 (O 30000°F  (0-32%02°8% L10-3208072  LG-3%142°2 St 3
20-36251°6 L0-36168°8 01-3£022°y 20-39999°F 00 30000°%F CO 30000°% 10-36168°8 £10-3229%°¢  L0-390$%°¢2 7t .
20-39€682°6 10-3£290°6 Di-3621£°y  20-30£¢0.°1 DO 30000°t CO 30000t  ID-3E29D°6 iD-36258°2 ~ 10-351:0°% ~ 1’ 3
20-39619°6 10-32622°6 OGL-38665°y 20-3£4£4°L 00 20000°1 (0 30000°T 10-32622°6  LO-2§881°8  10-3205:°8 2t M
20-3095$°6  10-3122£°6 O0O1-3564%°y 20-3889:°F 00 30000°1 CO 30000°L  1D-312:€°6  i0-30515°8  [0-32999°% i B
20~36859°6 10-35016°6 0OL=-32§5S"Y 20-36£64°1 00 30GG00°t (0 30000°: 10-3%50LS°6 10-32918°% 10-302S6°% ~~ 0831°D (1] H
20-39624°6 10-39829°6 0L-36619°y 20-3£728°1 00 30000"t (D 30000°t 10-39929°6 L0-36060°6  L0-3£5127°8 'y ¥
20-35908°6 10-361%2°6 OL-30649°Y 20-39498°1 00 30000°t (0 30000°F 10-361%L°6 L0-3565£°6  LD-358%97°¢ 8 4
20-39298°6 LD-32028°s OL-301£2°Y 20-31898°1 00 30000°1F (0 30000°L 10-22328°6 10-36195°6  10-32959°¢ Y 3
20-35€06°6 LO-32568°6 O0L-35SL2°7 20-3.583°F 00 30008°L CD 30000°L  LO-32868°6 10-21952°6  10-32318°6 9 3
20-39%26°¢ LO-306£6°6 03-3SSDR"Y 20-3§468°%F 00 30000°%¢ GO 30000°L 10-396%£6°&  LD-3%€88°6  LU-3£526°6 4 3
ZD-35956°6 10-32296°6 O0L-3£928°Y 20-30S06°*' OO0 30000°L CO 30000°1 ~ 10-32£96°6 ~ 10-3%7596°6 ~ 10-3228676 Tt 4
20-369%6°6 10-32986°6 01-369€8°Y 2D-3660¢° 00 30000°%T (O 30000°F 10-32986°6 CO 3GL02"L OO 3£200°1 € .
20-31256°6 10-30%66°6 O0L-32578"Y  20-32%5i¢ 00 30000°1 GO 30000°% 10-30%966°6 OO0 3SE06°L 00 31200°1L F4 ;
20-388%6°6 10-3$666°6 D1-360$8°y 20-3¢S16 . 00 30000°: GO 30000t 10-35666°6 0O 35y00°T 00 32%00°1 L T A
NOIL¥NLINTS $N0IS1IT10) $u0812313 x5Iivaiing (*1d HS3W) (334Y 1) snigvy =
SHYy NY3d NOILVANIALLY ININ3LIVIS *ld HS3N t F 7% b R SH¥ NY3IN NV3H SAYT1YTI3Y T -
ALIJ073A 304 3IMVAONY AIx3IND3 ¥4 NOISINI0D Al11SN34 NOW13313 -

| ) s+SNOTLINAS 3L308d

10-300005°2 O1 G39MYHD . * 10-300005°2 = 2= (VN4 NIS) L

10-3000°1 = A1I3073A AG08/A113073A NVIM 00 3SS16S°t = VIIKC/NN

80-351190°8 01 €3IMYNH)

1
1
e o - “

00 3890°L = Al T g0<3§1190°8 = WIIITEI/AIISNIE KOBLITVI NV UUTO0Z = (W) MOILVIS WIXY .




0s
Cs
0s
05
114
0s

83sn
S¥3AY]

91-31Y99"1 21-38599°2~
£4-352S0" 1~ SL-3210€°6~
11-30506°1- 21-32028°2~
OL-35999"2- 01-32085°£~
80-36912°E~ 20-32%64°2~
60-3899%" ¥~ 80-3088S°9
3113M9YVe

NOI1VZINYI0d 3S¥IASNYIL

21-39632°2- 91-32818°6
€1-32822°8~- S1-32261°2
21-31600°2- 21-3959¢"Y
01-31586°2- 01-32126°Y~-
60=371$6°S~ 80-27120°2~
‘0 “0
J1¥13373

$1M3131443

21-39682°2 L1-38£02°2-  §1-36999°2- 41~38886° 1~
§1-32822°8 Y1-32669°S _ 12~3IVLEE°LE Si-IN6LLl-

21-30800°2 24-38061°1 11~31S21°E= 21-3899L°4~"

gL-35288°2 01-30286°€ 60-39586°2~ 01-36859°2~ -
60-370L9°8 §80-36920°S _ §0-3568y8°§- 80-327%0°2-:
-0 - 0 60-38051°9 8$0-30815°6
37139V 1813313 _ 390m 7
NOILiVZIZVIOd 13 TIVHVE - i i
02 uuuumﬁuquu ’ .

tawnu SAvA Vo




T T T T e

L T e

TR e - g e e sy T o

S18°683~
L16°881-
$15°88 1~
£59°28S1~
868°9S1~
0oz "9si-~
?219°583-
9L S5~
498°951~
199°9Si-
6857984+
909" 51~
$89°95 1~
LSL°YSi~
96858~
1267988~
$64°¥51~

INO30N1IR0

061°8EL-
gsL"651-
T6LT6EL~
P02°65L~
9927651~
s2L"6sL~
697°681~
1897654~
$26°6€8~
0s£°0%1-
608°0%L-

Fi<44 % 1 T i

<D6°191-
69Y°2Y1-

-SR4°2%k-

20£°5Vi~
osr° syl

WAIIMNINe
na-u<-c¢uos aWINIE1D

(36) ¥IN0d .lehhlunCGVOnLCN

‘90-32959°8- *
80-35§29°2~ ¢ _80-32229°T_

MIINIVEVd

€313 €3335iVIS CUVAEOS XIWEO) M1 STMIL nlﬂtuncﬂu 40 10009 wucb.u

. 000°00s -

£55°8S1-
£69°281~-
2Y¥°6%1-
ogs 291~
206°SY1-
€96°9%E~
6137971~
y22°9%i-
995" IVL~
09¢8°9%1~

ri 7531 0

sS1%LvL-
sLT6¥l-
sey 2l
1113 10

000°005 - _

TVEO0NLED

- - -

40170%4~
691°0%1~-

$59°0%1~

€20°1%1- -

009" 173~
yi2°294-~
See°ZyL~
Y95 €Y1~
421°9%1~
189°9%1~

T 966V~

”21°5vi~
ZL1°SYL-
290°$ 8-
95" 97L~

756 YN~

FSUIASRYIL
NSIiIVIISVIOY .Ch.nd

25£°0%L-

s .-Jllvﬂtund

0oL s~ 000°09% "
$65°8351~ 0S2°5% s
T3¢ 01 Sl ||l--8m.~n- e 7T
102°8st- - 052791 £t
£96°8Si~ . _ . 000°SEL 2
s6z°6sl- T T gszTsav T o TUTT
629°651~- 00S°213 01
201°0%1- 0s2°101 .
ges Oyl- """ poGtde T 8 T T
696°0%1- - 0si°8d ¢ -
LESCIN- 00$°19 , .
< T el S
s22°Lv1- 000°5Y ’
€s3"ive- o 0$£°£S £
T 3T it T 3 7 S-S
Ry M ST 05213 3 »
eIt - - e 0 Tl
PNIVE $33393¢  FIuam
- TR AR T TS

et ]

1L




0£-39°2
0£-32°2
gs-32°1
0g-35°;
0s-32°1
08-30°1L
1£-32°2
1£-3£°9
1€-32°§
1£-36°¢
15-39°¢
1£-38°2
1E-30"2
1£-39"1
tg-32"4
2£-38°6
2£-36"9
2€-36"9
25-38°2
2£-35°2
2€-36°1
25-32°1
£5-39°¢
£5-39"y
£€-327¢
£E~-39"8
£€-35"¢
2£-39°Y
2£-35°Y
4£-39°¢
7§-3%5°14
§£-32°¢
§§-32"2
sE-3L°L
sf-35°%
9€-3¢79
rg-32"1
$§-36°Y
$g-38°L
s£-31°¢
y€-31°¢L
5€-31°6
csE-38°2
§E-3£4°¢
25-32°"L
sE-31°S
££-39°Y
9s~-22°8
98-3%"}
95-38°2

6i-3278
61-32°%
61-31°8
61-35°%
61-39°%
61-39"¢
61-3%°6
61-35°6
g1-30°i
81-30"1
2i-31"1
L-3i"1
2U=-3L"1L
81-3271
g1-32°1
g1-35°L
gL-37°4
gL-3€°L
gi-39"1
81-33°1
1-36°1
8L-39°1
81-39°1
g-32°t
Bi-32°1
81~-38°¢
gL-36"1
g1-356°1
8i-36"1
£1-30°2
g1-3172
gL-31°2
g1-3272
gL-322
8L-32°2
gL-3£72
21-39"2
$i-39°¢
21-3€°2
gi-37°¢
81-37°2
2i-39°2
g21-39°2
g1~3¥°2
gL-39°2
8L-3€72
gi-3¢°2
81-32°2
$i-32°2
g1-31°2

s€-30"2
CE=39°¢
§5-32"9
sE-38°¢
sc-3y°g
SE-32"%
»£-31"1
yg-31°1L
y£-32°1
9c=-39"L
ye-231°1L
’s-39"2
re-32°4
vE-3€°¢
§C-32%6
vE-3€°1
'e-38°2
9€-32"1
sE-38°2
$¢-32°1
¥E-38°1
$E-38°¢
25-35%1
$E-36%6
$E=-30"2
s€-32°8
s§-39"2
$E-39°6
$E-32°9
§§-30"¢
$$-39°9
gg-32°2
SE-39~1
sE~3%°L
sg-30"2
9€-3£°¢
sE-35°1
s¢-3¢"1
9c-39°2
LE~-39°S
9c-36°8
9¢-36"%
€E-356°2
SE-3E°1L
9¢-39°Y
se-34°2
SE-32°1
9¢-38"%
95-34°2
9L-39°2

6t-32°8
61-32°%
61-31°3
61-35"8
61-39°%
61-39"¢
61-39"6
6L-3£°6
81-30°1L
$1-30"1
21-31°)
s$t-31°L
g1-31°1
g1-32°1
gLi-32°1
$1-3£°1L
gsL-3%"L
s1-38°1
g1-39°¢
g1-39°1L
81-35°L
g1-39°1
L-39°1
g1-32°1
8L-32°4
gL-38°1
$1-36°1
$1-36"1L
si-36"1
81-30°2
g1-31°2
g1-31°2
g1-32°2
g1-32°2
gi1-32°2
21-3£°2
81-39°2
g1-3¢°2
SL-3£°2
gi-39"2
s1-39°2
2L-39°2
21-3%°2
g1-39°2
Si1-39°¢
81-3£°2
si1-38°¢
f1-32°2
s1-32°¢
g1-31°2

S¥0LIVI NOIIVIINVIODG3E

61-32°%

C §1=-32"%
61-31°3
61-35°%
61-39°%
&§1-39°6
61-33°6
61-3576
£1-30°1
81-30"4
g1-31°1
$L-31°1
21-31°1
s1-32°1
8i-32°1L
81-3£°1
81-3%°1
1351
gt~-39°¢
sL-37°1
$i-387L
21-39°1L
$1-39°1
g1-32°1
$1-32°1
g21-32°1
81-36"1L
g1-36"1
81-36"%
$1-30°2
81-31°2
81-31°2
g1-32°2
g1-32°2
§1-32°2
g1-35°2
g1-39°2
§1-37°2
g1-3£°2
g1-39°2
g1-39°2
81-39°2 _
g1-39°2
L-29"2
si-39°¢
81-3£°2
$-32°2
81-32°2 _
$i=-32°¢
81-31°2

21-35617°%
2i-39892°2
2L-21£22°2
21-30606£°1L
21-32509°1
Zi-3861171L
£1-39268°8
£1-35£85°9
£1-3569£°S
£1-30601°%
f£1-32102°¢
€1-32129°2
£1-353£8°1
£1-36895°1L
¥1-35286°6
*1-36599°2
yL-3589¢°S
¥1-32588°%
yi-3165572
y1-3£298°1
y1-38052°1L
$1-30925°8
$1-36752°S
S$1-380%9°2
$i-360C0°2
91-380¢€£°6
9i-38921°%
91-31592°2
91-35528°1
21-3%208°1
21-31158°S
21-3%¢£8° 1
£1-3812271
f1-315G68°8
41-356197€
g1-38297°¢
21-32985°2
41-35286°1
81-36220°2
21-30909"1
41-30612°¢
Z1-39066°%
41-3£855°¢
2L1-3££22°1L
41-396577¢
21-3880£°2
4i-325007¢2
21-3£998°¢C
68-3L4eE79
g1-30992"¢

TvNOS0H1INO

00
114
00
ao
go
Go
00
111]
00
ao
00
ad
00
0o
oo
0o
0o
00
o0
00
ao
00
[12¢]
00
oo
00
00
00
ao
gc
00
o
00
Y
00
0o
G0
00
00
00
00
00
09
o0
Go
00
g0
00
oo
00

380GO0°L
38000°1¢

I2000°1 _

38000°1
3:000°t

3200071 .,

3;000°1
32000°¢
3:000°1L
32000°%
320001
3:000°1
39600°1
35000°1L
3900071
39006°1
39000
319000°1
39000° 1
39000°1
39000°3
39000°1
35000°1L
35000°L
35000°4
35000°1
35000°1
350D0°1L
3¢000°t
35co0°t
35000t
350001

36000°1 _

35000°1
350C0° 1
3503071
35000°1
3500071
3€000° 1L
35000°1
35000°1

39000°L

390C0°¢
3%000°1
39000°1
29000°1
3700071
3%000°L_
3¥000°1L
3%000°L

1 WATINTEd
NOILYZI¥VIO2 ¥YINIAID

21-38002°6
P1-39622°%
91-329¢0"1
21-30088°6
21-309%¢8°9
2i-3865L°2 _
91-3085¢°1
91-34450°L
91-3200%"1
91L-39961°1
91-3685E°1
91-36166"1
91-3CEHE"S
91-39991°1
21-32509°2
91-31660"1
91-36€65"1L
21-3£90%°9
i1-31858°1
21-395£8°¢
21-32992°%
£1-36592°¢
L1-31268°9
21-30206°S
21-32290°
L1-3678%°¢
e1-36E22°F
21-30207°Y
21-39815"2
21-31192°1
LL-3925%°2
21-32€6D0°1L
SL-3LSES°S
i-35150"1
2L-35258°2
$1-326%9"9
81-36089°¢
8L~-3560L°Y
81-39998°%
SL=-3L19L"°%
$1-31521°¢
81-39%952°2
21-32095°L
81-3%69%°¢
g1-3%8%2°2
£1-39D02%"6
2i-30498°§
- 81-38282°1
8i-32y%2°
81-35929°¢

TYNOI0KLN0

00
(11
00
0o
00
00
vy
00
00
co
G0
03
00
00
0d
00
00
00
oo
00
00
00
00
0G
[118]
a0
o0
a6
00
11]
o0
g0
a0
00
60
co
0o

ao

GO
oo
0o
00
co
00
0o
00
00
00
Qo
B0

38000°t
38000°1
33000°1L
3800D°1
32000°¢
32000°%
324000°L
32000°L
340001
32000°1
32050°1
3L000°1
39000° 1L
39060°¢
3%G00° L
39080°L
39000°1
39000°1
39000°1
39000°L
39000°1L
390e0°L
Ispac*i
3500071
3s000°1
3500071
3<0D0°1
35000°1
35s000°}
3500071
3€000°1
25000t
3£000°1
350007t
35000°1
35000°¢
35000°L
35000°t
3500071t
3S00D"1
35009°1
39000°1
37000°1
3%000°1
32Y000° 1L
35000°1
3¥G00"¢
3y000°L
3%000"i
3%000°1

TYINOZTHOH
NOTLIVZINVIOd ¥VINIT

$€1314 31813373 40 $13n€0u4 WVIVIS IO SIVNOS 30 $3IVEIRY

-

00 32000°%
00 38000°1
60 38000°1
00 38000°L
00 32000°¢%
60 32000°t.
00 2:000°1
00 3:00D°)
00 32000°¢t
00 3:000°1
00 22000°%
00 3:000°1
Q0 39000°%
0G 39060°1t
00 39000°1L
G0 39000°1
00 39000°1L
DG 39000°¢
00 39000"%
00 39000°1L
00 35000"1L
00 3%000°1
00 3SC00°t
00 3500074
0D 35000°1
00 35000~ 1
oD 35000°%
00 3500071
0D 3500D°%1
00 350007t
DD 3SDDO"1
00 35D00°1
00 35000°1
00 35000°1
906 35GG0°1
00 3500071
00 3500371
0D 3500D"1
00 35000°1
0G 35000°1
€0 3500071t
00 3%050°%
GD 3Y000°1L
00 3%000°1
00 3Y000°1L
00 39000°1L
00 3730071t
g0 39000°1
00 3*0060°t
0o 37000°L
IYITLIVIA

G318S13M 30 $31140

uad




°0 20-38Y80°2 ] 20-38980°2 20-38980°2 av3ads m
0 20-35598°s 0 20-35598°S  20-3559%8°S o NY3N )
) ALIJOI3A AQOB/¥371dd04Q
SE-32919°2 12-39259°2 $£-320%¢°S 12-3928¥°2 12-39259°2 oN033S
- $E-31990°L 0Z-35212°¢ 95-39180°1L 02-362i2"°% g2-3s521L°% 18813
2E-39969°S 7 61-3£62€79 T T T g£=3LL29°2 7 61-3£62£%9 T 6L-3E6e8°9 T | T "miow3r T 7O
) ) 1. 3inossv
22-35910°¢ £4~320%0°4 0£-36652°2 €£1-32090"°1 £1-32090°1 q33¥NdS 15813
22=-3¢824°1 $L=32GY0°L ~ . 0g-32965°2 t1=-32090"1 ° ° $£1-320%90°1 -t LL Db E L S
22-35286°2 €3-32090°L . 0z-390£0°% £1-32090°1L £1-320%0°4 isard ol
22-32050°6 £L-350%0°L ~ °  05-3090%8°Y  £1-3%0%0°1L "€1-3€0%0°L  RiO¥3IT ¢
. NOILIVEI3N ¥OJ R1ISNIG IVITLIN) 1V N¥O4 OL GIZITVHAON
$1-36852%6 00 35000°k . 21=-39521°2 00 35000°1 © 00 35000°1 G3uvnes 1sax4 . -
?4-39659°1L GO0 350007t 41-30L6%°2 00 35000°1 00 35000°!¢ aNoJ3as - .
v1-32528°2 00 35000°L - 21-36%16°2 ~ 00 3S060"1 D0 3$000°i ot isarda T 7
?1-31589°8 08 35000°% L1-375Y1°Y - 00 35000°1 00 35000°1 H10¥32 -
IYNOIOHLYD IVITINI Nd IYNOSOHIN0 ~~ IVANOZINOH WWIIL1¥IA NYO® UL €ITIWNHION
NOTAVIINVIOd ¥YININI)D NOIAVZINYIOd WVINIT o P
TTo T TE e e s Ee i o - unE1934S ONIN3LLVISINT IO SINIMONS T T
- ¢ - : L 2 -
- - T MR ORI 32
o S m— n..{\..z...'. s o TN i i e e .
- r




AL1J073A AQ06G/Q¥Y3Nd4S ¥37d4d00

20-32657°1L 20-32L16"L 20-39998"1 20-31426°1 20-34226°4
. 20-35109°S 20-31065°S 20-325€9°7 20-31665°S 20-32065°S A117073A A008/2314400 NY3u
M 269°012~- 2EL°YLL- 925~1 22~ 251911~ rI4 84 28 22 Msag S9°€€8
. 20-38519°%4 20-35096°1 20-32878°1 20-3:096°1L 20-3£096° 1 ALIJ0M3A AQ08/4Y3I¥JS ¥319d00 T
20-36%66°€ 20-3£595°S 20-3893%°Y 20-32¢%5°¢ 20~3£695°¢ A1139713A 190873214400 NV3H
685°S61- 8ES° Y01~ 029°202- 8E:7904- 2ES°901- - _ ws84 1€°228 .5 .. ian s
g 20-34984°) 20-30£96"13 20-35698°1L 20-31£96"1 20-30£76°1L A2113073A AG08/0V3U4S ¥3IVd4d400
d 20-371E9°Y 20-32005°S 20-3L195"Y 20-3:20C5°S 20-38008°S  _ _ . ALIJ0I3A AG087¥314d00 NV L.
: $80°084- £96° 96~ S17°58L- £95°%6~ €76°96- usea si°iLL
20-30086°¢ 20-36526”3 20-3£0S8°} 20-35526"1 20-36526" L A1130713A A308/0¥384S 337d440C
20-35S16°Y 20-39959°¢ 20-30965°% 20-335957°¢ 20-329%9°% A112073A AQ08/¥314400 N¥3M
182°991- 69£°S8— 6S£°991~ 6Y:"58~ 29£°58- HSEs 007001
20-32068°% 20-38528°1 . 20~-38224°L 20-35128°1 20-38528°1L AiI3073A 4408/avy3¥d4S ¥313404
20-36Y56°Y 20-3¢8£7°S 20-38999°% 20-30557°S 20-35259°S £172073A AGO08/¥314d00 W¥3N
“§02°sYL~ 2%96°92- 298°2%1L- 62.%42~ 0£2792- HS6a 58738
20-31762°1 20-31812°1 20-32869°1 20-37912°L Z0-3¢814°1 A4113013A AG08/0¥32dS ¥31d400
20-35%66"% 20-31027°S 20-36982°7 20-32£17°8 20-35§19°S A113073A AQ087831d4400G NVIN
$29°1€1- §95°89~ 11548 4 25 oL5°89- 111°89~- w580 69°22
20-38069°1 20-35£809°1 20-3£019°L 20-3:209"1 20-32509" 1 A1I30713A AGGE/QY3¥dS ¥31dd0I
20-39950°$§ 26-3610%°S 20~-315058°Y 20-37265°S 20-3€66%°S A117073A AGO08/3314d00 Ky3IW o
290°SiL- 191409~ 8981t~ 069°09~- £69°6S- w584 95°99 -
20-32%25°1L 20-31%6%°1L 20-35215°¢ 20-3.58%"1 20-36567°1 41I20313A AG0B/Q¥3¥sS 831440Q
20-32920°% 20-39€£8€°S 20-32218°Y 20-3.145°S 20-3£G8£"S A113073A 2008/23744G0 NV3W
699786~ 2L 1S~ LiE° 86~ 027°25~ 28708~ uSac 8€°SS .
20-325S7°L NQOWQ—NWQF 20-3220%°1 2G-3.29¢8"1 20-3921%°1% A1IJ0733A AQGOB/4Y38dS 33144040
20-3€SLL°S 20-3259£°¢€ 20-31056°% 20-300€5°S 20-3£195°¢ AL139713A 1908/3314400 NY3IM .
168° 18~ 0Ys° £y~ y28°1%8- gs2-vy- 952°27- NS890 £2°9Y
20-36215°L 20-30192°¢ 20-3%122°% 20-35622°¢ 20-38§¢%2°¢ AL1IJ0713A AQ0B/CGY3ad45 ¥3VddGA
20-32951°¢ 20-32295°¢ 20-31920°¢ 20-3062£°§ 20-3529¢°S 41530737 20087337400 NV3IN
21569~ 656°9¢C~ 825759~ LE0°95- 9£9°5¢~ Ws8q 20°%€
: 20-35€91L°L 20-38860°¢ 20-3Z151°L 20-35520°8 20-35104°1 "7 ALI2073A AQ08/A¥3A4S #31dd0G .
: 20-39261°S 20-38625°S 20-32660°S 20-3080%°S 20-32525°S A11J013A AQ08/¥314408 NY3IW
_ ¥£2°9Y- 255792~ 1998°89- L12°72- 610°62- WSEO 26°1Le )
i £0-36862"6 §£0-38Y65"6 £0-35995"6 £0-3.982°6 £0-399£9°6 A112013A A00B/0Y334S 334404
Z ¢0-306£2°$ 20-36115°S 20-35521°S 2G-3.232°8 20-36%0%°S A1I3073A AQ06/¥37440¢ NVIW }
S 951 2%~ (4454 725 1L 25~ 165°61~ 109°91- Wseo 92°01L
£ -0 0 0 °0 0 A113013A AQ08/AV3¥4S ¥3Tdd0d o
i “0 N 0 ) 0 e ] ALIJ0I3A A008/7¥374400 NVIW
N 000°00D%- 000 *00S~- 000°00%~ oou0ns - goo°00s~ Wseg 65°GC~
TYNOD0HINO WeIININd IYNOSONLN0 AVINOZINOM 211338 - (@) NOLiVLS IvIXY

NOI1VZINYIOd-¥VYINIBII NOILVZINVIOE ¥VINIT

SNO11I%N3 34¥HS 3$1nd G3¥311vIS




T e e

‘0
*0
0eo*nos-

£0-36822"8
20-367%1°2
112 82~

£0-39612°6
20-3882£°2
206" 122~

€0-30920°1
20-328£9°2
£09°952-

e0-31161°L
20-30226°2
0oL 192~

20-3981¢°L
20-32992°¢
966°522-

*0
“0
ocoD*o0€~

20-35290°2

20-30028"S -
S0L°291-~-

20-36890°2
20-3£€22°§
0is°2si-

¢0-360%0°2
20-30222°S
216°2%1-

20-30£10°2
20-30189°S
12£°ssi~

20-3£566°1L
20-395£9°¢S
122°€21~

Rl i S P latalcoliiasicuian hatiadiakts AR st ivu i A Sar o Ot ok
Tl
_. .. R TR
i
i
T ' I ' T "0 """""(119073A 1008/8¥3¥dS ¥31d4400 = -
0 “0 0 A112073A 460878314400 N3N
000°005- 00G°00S- ooooos- NsBe 67002
0. 20-31290°2 20-31290°2 ALIJ073A 2006/QV3INdS 3314400 :
“0 20-3¢028°S z0-30028°S _ A1I9GT3IA A00B/¥31d400 NY3N L
000700E-"""" §01°291- " T €01°29t- - - ~ wsag Cos2teRy T TS
20-35958°1 20-3¢8%0°2 20-36890°2 AL1I2013A X008/0¥3¥dS 4314400
ST 20-31822°9 0 20-3E£22°S - 20-3§542°S =7 A1i13013A AQ0B/¥3I 14406 Ny3M
631°262~ oL 2sL- 0L§°ZSL- s . usae $0°841 .
..... 20-3%6§8°1 ~ T 20-3¢0§0°2 " 20-360£9°2 T A1I1J073A AQ08/QV3IN¥dS ¥IVdd0q ——
20-32942°Y 20-3¢922°¢ 20-30222°S ALI2013A A008/3314d0Q NY3IN
.£69°822~ 9Le"291~ I ussq £6°991
20-31298°1 20-3c£10°2 20-30£10°2 - 11IJ013A AQ0B/AVIULS I TJd0Q - .
20-36225"Y 20~3€089°% 20-36189°S - ALI30713A 100878316408 NV3IM Rl
eE9"652- p2s"gsL- 7 L2£7€EL~ T - - usg9 P54+ 7 S
20-39998°1 20-3556671 20-32566°1L ALlI3013A AG08/Qv3dS ¥31¢404 ’
20-32095°Y 20-355£9°§ 20-39559°S "7 ALII073A 47978374408 NYIW T T T -
285°092- - £2:°€21~ s22°E- . .. T PR 11 L TS R

o oo ek e s R 1

21 Vv AR e A s

rTan |




