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ABSTRACT

Neutron activation énalysis, NAA, has become a widely
used and important analytical technique, not only in trace
analysis‘but also in determining alloy elements and minor
constituents. The micro qualitative and quantitative analysis
can usually be performed by NAA in various fields, such as
biology, criminology, geochemistry, cosmochemistry, industry
etc. Thus, the field of application of the method is very

wide.

In this study, first the basic concepts and principles
of NAA is introduced. The detection methods and various types
of detectors are discussed. The use of computers in NAA
problems are also givenﬁ Then, a predeveloped computer code,
Gretel, which is set up for routine batchwise processing of
spectrometric data obtained by GE(Li) detectors is introduced.
This code, prdgrammed originally for the IBM 370/165 computer,
is adopted to the UNIVAC 1106 comﬁuter in BU for further studies.
The UNIVAC version of the program, the input and the output

data are finally recorded onto a magnetic tape.

Also, another computer code prepared for NAA, Corgam,
which was studied previously is introduced briefly. The com-

parison of these two codes are given at the end of this study.
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OZET

Glinlimizde NStron Aktivasyon Analizi, NAA, yontemi ile
gegitli malzemelerde, bu malzemeleri teskil eden elementlerin
cins ve miktarlarinin tayini bliyik 6nem kazanmistir. Diger
analitik yOntemlere kiyasla daha hassas sonuglar veren bu
ydntem, bugin bioloji, kriminoloji, jeokimya ve kosmokimya

gibi birgok alanlarda kullanilmaktadir.

Bu galigmada, NAA'nin temel kavram ve prensipleri,
analizde kullanilan spektrometre sistemleri incelenmis ve de-
Bigik detektdr tipleri tanmitilmistir. N3tron aktivasyon ana-
lizi sonuglarinin degerlendirilmesinde kargilasilan gliglik~-
lerden biri, uiun zaman alan hesaplamalardir. Bilgisayarlarin
hi1zli hesaplama yetenekleriyle bunlarin giderilmesinden ayri-
ca s8z edilmigtir. Bu amagla, daha 8nce hazirlanmis ve Ge(Li)
tipi spektrumlari inceleyen bir bilgisayar programi, Gretel,
tanitilmig ve programda gerekli bir takim diizeltmeler, ¢izim
altprogramlarinin program manti§ini bozmadan ¢ikartilmasi gi-
bi, yapilarak yalniz tasarlandigi {izere IBM 370/165 tipi bil-
gisayarlarla degil, UNIVAC-1106 tipi bilgisayarlarla da kul-
lanilabilmesi saglanmigtir. Program bu yeni gsekliyle bir man-
yetik teybe kaydedilmig ve gelecek kullanimlar igin saklan-

mistir.,

Ayrica, NAA problemleri ig¢in hazirlanmis bir diger
bilgisayar program: olan Corgam kisaca tanitilmis ve bu iki

programin kiyaslamas: da cgaligmanin sonunda sunulmustur,
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I. INTRODUCTION

1.1. GENERAL

The nuclei of atoms are stable only when they contain
a certain number of neutrons and ﬁrotons. In other words, the
number of excess neutrons in the nucleus of an atom deter-
mines whether that atom is radioactive or not. However, all
elements found in nature with atomic number greater than 83
(bismuth) are radioactive. They belong to chains of successive
decays, and all the species in one such chain constltute a
radloactlve famlly or series. Besides the naturally occuring
radioactivity which was first discovered by H.Becquerel,
[fr—62, Ha—6§], there are also some radioactive nuclei arti-

ficially produced.

The name of radioactivity implies that radiation is
emitted. As will be seen in the next chapter, radiation may
be in the form of @, B and Y rays. Since these radiations
penetrate and cause ionisation and damage in the body, they
may be used for various t&pes of testing, such as tracer
techniques. Activation analysis is the most sensitive tool

for analysis of trace elements in many materials.

The activation ana1y31s may be defined as a method of
measuring concentrations of constitutents in a given sample
by measuring the characteristic radiations emitted by the
radioactive nuclei resulting from nuclear transmutations.
First, originally Hevesy and Levi used thermal neutron acti-

vation to determine the concentration of dysprosium in impure



yttrium, in 1936 [ﬁe—3€1. Then, increasing application of
radionuclides to analytical problems led to a rapid growth
of activation analysis. The activation product provides a
specific method for its identification and measurement. For
example, for a given problem, a specific method can be
selected based on the properties of the sensitivity required
in the analysis, the presence of interfering reactions, the

location of a suitable irradiation facility and cost.

The activation method is now used frequently in
combination with gamma-ray spectrometry in order to simplify
or even to eliminate chemical separations. The digital compu-
ters afe also used for the analysis of gamma-ray spectra and
many computer programs are ﬁreﬁared nat only to resolwve the
gamma-ray spectra, but also to calculate the weight of the
activated elements from their induced radioactivities. These
programs are prepared especially for three tyPes of systems

[}e—65, Be—7§]. These systems may be:

1. A large centralised computer facility which can
analyse batchwise punched tape on which gamma spectrometric

data have been collected.

2. A time-shared teleprocessing system linking various

spectrometric installations to a centralised computer.

3. A minicomputer used at the laboratory site for both

data acquisition and analysis.

The programs prepared for these systems, deal with

especially NaI(Tl) type or Ge(Li) type spectra.

Through its nuclear character, the neutron activation

technique is a powerful analytical tool not only in trace



analysis but also in determining alloy elements and minor
constituents. Therefore, the field of application of the
method is very wide. It can be used to determine traces 1in
ultrapure elements, in bioiogical materials and minerals, in
industrial product identification by trace characterization,

in geochemistry and cosmochemistr » etc |Ko-69, Ch—60, Fa-731.

In this thesis, all these subjects mentioned above
will be discussed briefly in the separate subchapters. In
addition, a computer code for Ge(Li) type spectra, Gretel,
will be examined in a detailed form and compared with another

one prepared for NaI(Tl) type  spectra.



1.2. OUTLINE OF THE THESIS

The main purpose of the thesis is to investigate the
theory and application of the neutron activation analysis,
NAA, and make a detailed study of Gretel which is a computer
code used to analyze the gamma spectra obtained by Ge(Li)

detectors.

The thesis is composed of five chapters and a number

of appendices. These can be summarized as follows:

The first chapter is the general introduction of the
thesis, covering its purpose and results, and the method of

neutron activation analysis.

The second chapter is mainly based on the theory of

NAA; the basic principles of activation analysis and gamma-

ray spectrometry are examined in detail. First, in the
subchaﬁter 2.1 natural radioactivity, radioactive decay and
radioactive equilibrium are discussed briefly. In the sub-
chapter 2.2 interaction of neutrons is studied. In the 2.3
interaction of gamma rays with matter and the main effects

of this interaction, such as photoelectric effect, Compton
scattering and pair-production, are introduced briefly. Then,
the detection of gamma rays by means of different types of
counters, especially scintillation and semiconductor counters

are explained in detaiil.

The subchapters 2.5 and 2.6 introduce the gamma-ray
spectrometry and the basic principles of NAA. Since the use
of computers in NAA is an important tool, the last sub-

chapter examines this subject in a summary form.



In chapter 3, Gretel is introduced and investigated in
detail; theory of the code, analysis of gamma spectra obtain=-
ed by Ge(Li) detectors with computer, the smoothing procedure
to minimize the influence of the statistical counting fluctua-
tions and the principles for searching of the peaks and the
computation of the peak areas found by two different methods
are discussed in the folloﬁing subchapters. In the last sub-
chapter 3.3, the modification of the code which was recorded
originally by the use of IBM 370/165 to UNIVAC-1106 is given

in detail.

In the following chapter 4, introduction of another

- code, CORGAM, that has been studied in a previous thesis is
given and comparison of these two codes in a tabular form is
made. Then, in the chapter 5; discussion and conclusion of
the thesis and some suggestions for the use of Gretel are

given in a short form.

Finally, some mathematical methods used in Gretel and
the listing of Univac version of the code, the listing of

input and output data are given as appendices A to K.



1.3. NEUTRON ACTIVATION ANALYSIS

Activation analysis 1s based on the principle that
when a material is irradiated by the nuclear particles
produced in a nuclear reactor, particle accelerator or other
suitable source, some of the atoms present in the material
will interact with the bombarding particles and be converted
into different isotopes of the same element or isotopes of
different elements, depending on the nature of the bombarding
particles. In many cases, the isotopes produced are radio-
active. The subsequent emission of beta or gamma radiations
from these nuclei is characteristic of the particular isotope.
If each different induced radioactivity can be distinquished
orbseparated from all other radiocactivities produced, then
the amount of each radioactivity 1is a measure of the quantity

of the parent isotope present in the material [@a—6§].

The sensitivity of the neutron activation analysis
method can be considered to be about parts per billion, ppb,
for reactor irradiations and parts per million, ppm, level
for irradiations with neutron generators. In fact, the sensi-
tivity and the accuracy of the analysis are frequently based
on the ability to distinquish the radiation of the radioiso-
topes of interest from the other activated constituents of a
sample. Besides NAA, analysis with photons and charged

‘particles can be considered [§0—7E].

Besides the high sensitivity of thermal activation
analysis, this technique offers a number of other advantages
such as the simplicity of the nuclear reaction, transparency
of most materials to thermal neutrons and non-destruction of
the sample. In principle, in most cases only neﬁtron capture
reactions have to be considered and there is no change in

the chemical nature of the irradiated samples.



Unfortunately, thermal neutron activation can not
solve a number of important trace analysis problems, for
instance those of the light elements, such as carbon, nitro-
gen and oxygen. These probléms can sometimes be solved by
applying photons or charged particles such as protons,
deuterons, etc. If neutrons and protons essentially analyze
the whole mass of the sample, this 1s not true for charged
particle analysis, as these have a very short range. While
all analytical techniques require some chemical treatment
before the analysis; the NAA may require the chemical treat-
ment only after irradiation and eften after removal of sur-
face contamination. One further advantage of neutron activa-
tion analysis, NAA, is in many cases, the selectivity or even
specificity of its nature. First, the activation is a reac-
tion of the nucleus and thus independent of the chemical state
of the considered element. Further, the relatively simple
nature of the nuclear reaction allows one to establish with
great certainty the isotope or isotopes which gave rise to
the measured species. Besides chemical criteria, nuclear
ones can increase the certainty of identification of elements,
as, for instance, half-life measurements, type of ﬁ}sinteg*

ration and energy measurements of the emitted radiation.

Gamma-ray spectrometry appears to be a powerful tool
in this respect. By applying gamma scintillation spectrometry
to activation analysis, it becomes possible to analyze simul-
taneously a number of different elements. With the use of
germanium lithium drifted detectors, gamma spectrometry has
developed in a spectacular way. These detectors have a very

high resolving power :§0-72, Ho—7£].

The procedure 1s often summarized as follows: Irra-

diate a sample and a standard under the same conditions; count



both under the same conditionsj; the ratio of these rates will
be equal to the ratio of the masses of the elements of inte-
rest. If one takes activation in a thermal reactor as an
example, 1t should be remembered that among many other para-
meters the neutron energy varies from a thermal energy of
0.025 eV up to about 20 MeV. Consequently activation not only
occurs with thermal neutroﬂs, but also with epithermal and
fast neutrons. Besides, the activation can vary from place

to place in the reactor. The flux gradient may not be the same
in standard or sample or even over the entire sample itself.
Many other complexities may be met during activation, such as
unsuspected reactions, production of the isotope of interest
by second order reactions or radiocactive growth of a

daughter isotope, absorption of radiations, instability of

the instrumentation, non—~linearity in detector response, etc.

From this short list of possible sources of error it
is concluded that activation analysis is acomplex analytical
technique and that experience is required to obtain satis-
factory results. But all these complexities have not prevent-
ed it from developing rapidly. At the beginning,it was mainly
used in the field of trace determination in high purity
materials; applications are now increasingly used in diffe-
rent fields such as biological sciences, geochemistry,
criminology, environmental sciences, etc. Since 1969, cosmo-
chemistry is also added to these fields. For instancé, the
analysis of Apollo Lunar material is widely performed by
activafionvanalysis [ﬁo—7£]. More and widespread applications

are to be expected in the future.



2. THEORY

2.1. RADIOACTIVITY

Some nuclei undergo spontaneous decay or disinteg-—: ' .
ration. This process is known as radioactivity. The discovery
of radioactivity goes back two historical events: 1) The
discovery of x rays by W.C.Roentgen in 1895, 2) In 1896,
H.Becquerel reported his experimental results; after exposure
to bright sunlight crystals of the uranyl double sulfate
emitted a radiation which blackened a photographic plate
after penetrating black paper, glass and other substances.
Then, Pierre and Marie Curie concluded that the uranium rays
were an atomic phenomenon characteristic of the element and
not related to its chemical or physical state. They, then
introduced the name "radioactivity" for the phenomenon [?r—62,

Ha—65:] .

There are three kinds of radiations emitted by the
radioactive substances. These rays can be distinguished from
each other in two ways: First, by the difference in the ease
with which the rays can pass through matter. Second, by the
direction in which their path is bent by the application of a
magnetic field. The most easily absorbed rays are G particles
which are deflected by both electric and magnetic fields.
This deflection shows that its charge is positive. It 1is also
concluded that it is composed of a doubly ionized He atom,
fe ™ . The second type of radiation requires roughly 1000 times

as much matter to bring it to rest. These particles, named 8,

are reflected much more readily by magnetic fields than o



particles but in the opposite direction. They, therefore,
carry a negative electrical charge. The properties of these
particles are similar to those of fast moving electrons. The
third type of radiation, called y ray 1is even more penetrat-
ing than 8 particles. The gamma-rays can only be stopped by
several centimeters of lead. These rays are not deflected by
magnetic or electric fields. They are electromagnetic radia-
tions of the same kind as X rays, light and radio waves, but

of very short wavelength.

The emission of o and B particles cause a change in
atomic number or mass number of the nucleus. If a nucleus
emits an o particle, whose charge is 2 and whose mass is 4
on the atomic weight scale, then obviously the nucleus that
remains after the event will carry two units less of positive
charge and four units less of mass. Since a 8 particle 1is
negatively charged, its emission will cause an increase of
one unit in the nuclear positive charge. On the other hand,
the emission of a y-ray produces no change in atomic number
of the nucleus; but only a decrease in its energy content. In
most cases, the emission of gamma-rays is a secondary con-
sequence of either an a or a B decay. Following the initial
decay, the residual nucleus is frequently left with excess

energy which may emit one or more y-rays.

Besides the naturally occuring radioactivity, some
radioactive nuclei are artificially produced. First in 1934
I.Curie and F.Joliot discovered that boron, aluminum and
magnesium could be made radioactive by bombardment with the O
rays [?r—62]. At that time, many laboratories put into opera-
tion devices for the acceleration of hydrogen ions and helium
ions to energies at which nuclear transmutations were pro-
duced. Then, many artificially produced radioelements have

found important applications in some fields, such as che=
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mistry, physics, biology, medicine and engineering.

2.1.1. Radioactive Decay

Radioactive decay is a statistical process. The pro-
bability of one nucleus in a group of nuclei decaying in a
finite time interval is independent of the time. In other
words, the probability of decay at two different times ty and

t2 will be the same.

The probability P of decay of one nucleus in a time

interval At can be written as,
P = AAt (2.1)

‘where )\ is decay constant of the isotope. The number of

nuclei decaying from a group of N nucleil will be,
-AN = NP = NAAt (2.2)

I1f the time interval is very small, eg. (2.2) can be

el

written as,
-dN/dt = AN (2.3)

integrating this equation and taking No as the number of

nuclei present at time t=0, one obtains,

N = No e M (2.4)

This equation shows that the number of radioactive nuclel

decreases exponentially with time.
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According to eg. (2.3), the number of nuclei decaying
per unit time is equal to (AN). This is called the activity

of the sample [pu—75, Ha—6§]. Multiplying both sides of
eg. (2.4) by A; '

AN = ANo e At

or,
A = Ao e ' (2.5)

where A is the activity at time t and Al is the initial acti-
vity at time t = 0. Equation (2.5) shows that the activity

also changes with time exponentially.

2.1.2. Radioaqtive Equilibrium

Among the radioactive nuclei there are many examples
of chains of decays in which a radioactive parent decays to a
daughter which is also radioactive, and so on. In such a case,

it is especially important to know how much of that is pro-

duced.

In the case of a radioactive parent decaying to form a
radioactive daughter, the daughter product is produced at the
rate of the parent's decay. However, the daughter itself
decays, and this decay is proportional to the amount of
daughter ‘that is present.

Considering Nl’ the number of parent atoms and N the

23
number of daughter atoms as functions of decay constants and
time, it is possible to write the decay rate of the parent,

according to eg. (2.3), as,
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le/dt = —klNl
. _ -\l t
or taking N1 = Nl,O e
dN, /dt = -A, N, e MFE (2.6)
1 171,0 '

The analogous equation for the daughter is,

- - - —Apt _
dN,/dt = Ry = A,N, = XlNl,Oe XN, (2.7)

where RF represents the rate of formation of the daughter and
. . A1t
1t 1s equal to (A N e ; the second term (-A,N,)

represents the decay term.

Rearranging the equation (2.7) which is a 15% order

linear differential equation, for the solution of which(¥*),

one obtains,

_ 1 . —}\lt _ —>\2t
N2 = -)\—-—_-7\—— Nl,O (e e ) (2.8)

Just what happens depends largely on the ratio of the

half lives:

a) In the case of the parent having a much longer half-

life than the daughter, (Ag >> Al), Al is very small and can
be allowed to approach zero in eg. (2.8). The resulting equa-
tion which gives the amount of the product nuclide as a func-

tion of time, takes the form,

1 _e—>\2t

o Ni,0 O ) (2.9)

(*) Solution of this equation is given in the appendix B in
more detail.
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or,

N, = K(l-e 28

(2.10)
The significance of K becomes apparent if t approaches
to infinity. Then No = K and K is the equilibrium value that

N, approaches as time goes on.

The form of the build-up or saturation factor (l--e>\t

is shown in the figure (2.1)

)

equitibrium valy

1.2 3 4 5 6
TIME (T, )

‘Fig. 2.1. Build up of a radioactive nuclide created at a con-
: stant rate [EL—SQ].

b) If AZ > Al’ but not great enough for one to ignore
the decay of the parent during the growth of the daughter, ‘
then the situation is called transient equilibrium. Fig.(2.2)

shows the growth and decay of a parent and its daughter.

As shown in fig.(2.2), the amount of daughter at first
increases, then reaches a maximum, and finally decreases at

the same rate as the parent with which it is in transient

equilibrium(*).

(*) Detailed explanations for that subject can be supplied
from many text books, such as [FL—59, Ha-69, Wi-66, Se-67,
Ou—7§].
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Fig. 2.2. Growth and decay of daughter in transient equilib-
rium with parent.

2.2, INTERACTION OF NEUTRONS WITH MATTER

Since neutrons are not charged and are much heavier
than electrons, they do not interact significantly with elec-
trons. They are also not repelled by electric fields; even \
very low energy (thermal) neutrons readily penetrate and
react with nuclei., Therefore, neutrons are not easily detected
by most counting instruments because they do not ionize. They
must be detected by their secondary effects. In other words,
for the detection of neutrons, a nuclear reaction must have

reasonably high probability and must result in the production



of some other form of easily detectable radiation, such as
charged particles or gamma-ray. Suitable reactions(*) fall

into four general categories as follows:

Activation reactions: These veactions result in the
production of excited nuclei with reasonable long life times.
Samples of suifable materiéls, usually thin foils, are
exposed to neutron irradiation . They are then removed from
the neutron flux and their radioactivity is measured usually
by B or y counting. The most important of those reactions is
the (n,y) reaction. This process is also known as radiative -
capture, since one of the products of the reaction is in-

Stantaneous gamma-rays.

Activation reactions are very useful for the detection
of neutrons. That subject will be studied in detail in the

later subsections.

Transmutation reactions: Neutrons may be captured by
nuclei and cause the promﬁt emission of charged particles
such as protons, deuterons or alpha particles. In that case,
the incident neutron must supply sufficient energy to over-
come the force binding the charged ﬁarticle to the compound
nucleus for the reaction.to take place. Besides those, some-
times two or more neutrons are emitted when a nucleus is
struck by a high‘energy neutron. These processes here are of
the (n,2n) or (n,3n) types. A closely related process is the
(n,pn) reaction which also occurs with highly energetic inci-

dent neutrons.

Fission: When a neutron collides with a heavy nucleus,
the nucleus splits into two large fragments with the release
of considerable energy. This process is known as fission. The

fission process provides a technique for detecting neutrons

(*)These explanations and more detailed form of them can be
obtained from many text books, such as [?h—61, La-72,
Wa-62, Wi-66].
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1n the presence of very intense gamma radiation.

Scattering: When a moving particle collides with
another particle, the kinetic energy is exchanged between
them according to the laws of conservation of energy and
momentum. There are two types of collisions: First, if the
potential enefgy of the system remains unchanged, kinetic

energy being conserved during the collision, the phenomenon
is called elastic scattering. Second 1is the inelastic
scattering in which one of the particles is left in an
excited state after collision. Here momentum and total energy
of the particles before and after collision are conserved.

However, kinetic energy is not.

In each scattering event, part of the kinetic energy
of the neutron is transferred to initially stationary and
heavier nucleus;>as a result of that they are slowed down.
Then the slowed down neutrons become more effective in causing

nuclear reactions.

The emission of gamma radiation, as a result of the
reactions described above is due to the release of excess
energy of the excited nucleus. The energy of that gamma-ray
is equal to the difference between the energy levels of the
excited and stable states of the nucleus. In some cases two
or more gamma-rays of discrete energies are emitted in cas-
cade. Those gammas are usually emitted within 10_13sec. Then
B particle, o particle and electron capture decays occur.
Sometimes that excited state has a characteristié half-1life
of its own. Whenever that half-life is of the order of 10"7
to 10_6 sec, or longer; the excited state 1is called an isomer
of the product. The subsequent decay of that isomer by the
emission of a gamma ray is called an isomeric transition. A

typical example 1s given for Co60 in the figure(2.3).
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- 60 .
The'6ONi nucleus formed by the B decay of Co is

rapidly converted by the emission of 2.50 MeV gamma-ray. This

conversion takes place by the emission of a photon of 1.17

. ) - ) . . . A V_.
_ MeV and immedlately there-after a photon with 1 33£&VW

60
3020

References Cuso
Ni (NDS, JollR63, MohRéS, ' 29
VPatDé4a, FulRé3,
BroeHs63, LeviNSa, —_— 57
SchmWé3, Cambél, '
NusRS54b)
>
‘ B , EC
L 5.09 )
509

QEC 6.12 calc
(MTW)

—4/>
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27

Qﬁ— 0.14

(MTW)

M1+ 2% E2

E2

0.7ps
Qﬁ_ 2.819 calc
(MTW)

aten .
(Eco.ay) 77

E2

.60 .
2gNI .
= 7 -
Fig. 2.3. Decay scheme of °YCo [}e 6@].
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A more complicated one 1is l52Eu. It has an average

level spaciﬁg of about 5 keV above 100 keV. It decays to the
spherical nucleus 15204 and to the deformed nucleus > 2Sm.
Deformed and spherical states are expected close to the
ground state. It is very difficult to determine the configu-

rations of these levels in l52Eu [ﬁg—7€}. The decay scheme of

152 . .
Eu can be seen in figure(2.4).

The detection of those gamma rays by suitable detec—
tors and the analysis of that spectrum may be used to identify
the radiating nuclide, its amount, etc. In the following
subchapters, detection of gamma-rays, analysis of spectra
obtained from unknown nuclei and, qualitative and quantita-

tive analysis techniques will be examined in detail.

2.3. INTERACTION OF GAMMA RAYS WITH MATTER

Electromagnetic radiation of high photon energy
usually originates from excited atomic nuclei and is called vy
ray or X ray. These rays are usually classified according to

their mode of origin, not their energy.

There are a number of processes which can cause gamma-
rays to be scattered or absorbed. A cataloque of the éossible
processes by which the electromagnetic field of the y-ray may
interact with matter has been put in the following systematic

form by Fano [?a-Si];
Kinds of interaction:

1- Interaction with atomic electrons
2- Tnteraction with nucleons:

3- Interaction with the electric field surrounding

nuclei or electrons
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4- Interaction with the meson field surrounding the

nucleons-

Effects of interactioen:

a) Complete absorption
b) Elastic scattering (coherent)

¢) Inelastic scattering (incoherent)

There are 12 ways of combining these interactions and
effects, thus in theory there are 12 different processes by
which gamma-rays can be absorbed or scattered. Many of these
‘processes are infrequent. Three of them, photoelectric effect,
compton scattering and pair production, are the most important
effects. Figure(2.5) illustrates the relative importance of the

three main interactions.

oy ————— e —— s

120 Y L IBA at e 3 § T T T T T T ey
) T

100

/
Photo electric effect
M/’ dominant

80 / -
B ’ ) Pair production pyy
¢ AT dominant
60} . . a
5 Compton effect ¢
¢ 0 .dommunf
20
O 1 1 At bl ) 1 1 A dand Ll L i 1 i el ol
o]l 03 1 3 10 30 100
a= hv/mec?

Fig. 2.5. Relative importance of the three main y-ray inter-—
actions as a function of the absorber atomic number
7 and the photon energy in the units of MOC2 are
given (the dotted curve indicates the Rayleigh
scattering) [}j—6@].

These effects will be examined in the following sub-

chapters.
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The minor effects which are of interest in special

cases are as follows [Ev-55];

Rayleigh Scattering .(lb): Gamma rays scattered by
small angles resulting in only a small recoil, especially
when their energy is low. The recoil is then often absorbed
by a whole atom or molecule. This scattering is more likely

for high Z than for low Z materials,.

Thomson Scattering (2b): Thomson scattering can combine
coherently with Rayleigh scattering. Because of the large

mass of the nucleus, the effects are small but appear to have

been detected.

Delbruck Scattering (3b): Delbruck scattering is due
to virtual electron pair formation in the field of the nuc-

leus, The effect 1s exteremly small.

Nuclear Resonance Scattering (2c): This type of scat-
tering involves the excitation of a nuclear level by an in-
cident photon, with subsequent reemission of the excitation

energy.

Photodisintegration of nuclei (2a): It is ?ossible
whenever the photon energy exceeds the separation emnergy of a
neutron or proton. Except for 9Be (y,n) and 2H(Y,n), these
effects are generally confined to the high energy region

above approximately 8 MeV.

Meson Production (4a): Meson production requires pho-

ton energies above 150 MeV.
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2.3.1. Photoelectric Effect

Below energies of about 0.1 MeV the predominant mode
of Y-ray interaction in all medium and high Z absorbers 1is
the photoelectric process. In this process the photon energy
is used to remove one of the electrons from an inner shell of
an atom of the absorber element. Clearly this process can
occur only if the incoming gamma-ray has an energy higher
than the binding énergy of the electron to be removed. THus,
the energy of incident photon can be determined from the
kinetic energy T of the ejected electron and the binding

energy E of the atomic level from which it was ejected by the

use of the expression,
hv = T + E (2.11)

where, hv represents the energy of incident photon, v being

frequency and h being Planck's constant.

When the experimental mass attenuation coefficient u/p
for the photoelectric effect is plotted as a function of A of
the incident photon, a series of jumps corresponding to the
binding energy of the different orbits can be observed (e.g.

Fig. 2.6).
These energies are given by Mosely's law, [Se—é%j,

(2—0)2

2
n

E = Rhe (2.12)
where,

Rhe = 13.605 eV

7 is the atomic number
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n is the quantum number of different electronic

orbits (in the K series n = 1, in the L series n = 2, etc).

0 1s the screening constant which has the approximate
value 3 for the K shell, 5 for the L shell etc. Figure(2.6)

shows these jumps for platinum.

02 04 06 08 10 12 14
AR

Fig. 2.6. Mass absorption coefficient of platinum as a func-
tion of the wavelength of the incident ray [$e~6€].

The vacancy created by the ejection of an electron
from the inner shell is filled by an outer electron falling
into it, and this process may be accompanied by the emission
of fluorescent radiation. Alternatively it is possible that
no fluorescent radiation is emitted but that an electron from
an outer shell is ejected. For instance, a vacancy in a K
shéll may be filled by an L electron and another L electron
emitted with energy Ek—ZEL. Similarly, if the K vacancy is
filled by an L elektron and an M elektron is emitted, the
ejected electron will have the kinetic energy Ek—EL—Em. These

and similar processes are called AUGER processes.
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2.3.2. Comptoﬁ Scattering

Compton scattering is inelastic (incoherent) scatter-
ing of photons with the atomic electrons. In this type of
effect, the photon energy is considered to be large enough
compared to the atomic binding energy E, so that the atomic
electrons may be considered as free electrons. The incident
photon momentum hvo/C is conserved between the scattered
photon and the struck electron. Except for thé trivial case
of zero scattering angle, the direction of the scattered
photon is not parallel to the direction of the incident pho-
ton. The scattered photon must therefore have a smaller momen-
tum and a smaller quantum energ; than the incident photon.
The remaining momentum and energy are imparted to the struck

electron.

Assuming that the struck electron is at rest and un-
bound, the schematic representation of the Compton scatteriﬁg
is given in figure (2.7). Where, hv represents the energy of
the incident photon, hv' is the energy of the scattered pho-
ton, 6 is the angle through which the photon scatters, y is

the angle at which the electron recoils.

Compton
electron
o . .D-T 3
Incident photqn Atomic ¥,
hug=otmge™) electron 1
L » Y T

Compton
scattered
photon
hy'

Fig. 2.7. The schematic representation of Compton scattering.
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From the conservation of energy,

hv = hy' + T

(2.13)

where T represents the kinetic energy of scattered electron.

The energy of the scattered photon, hv', in terms of

hv, © and o which is a dimensionless parameter and equal to

2 . .
hv/MOC s, by using the energy and momentum conservation of the

system can be written as, [}j—6q1.

. hv
W = Ty (2.14)
It will be seen that hv' = hv for 6 = 0° for any o and
that .
' 1 2 o .
hv' = 5 MOC at B = 180 with a »> 1 (2.15)
hv'! = M c? at 6 = 90° with o >> 1 (2.16)

Then the kinetic energy of the reccil electron imn

terms of ¢ and 6 1is

0(1-Cos8)
1+0 (1-CosB)

T = hv - hv' = hv

2.3.3. Pair Production

. 2
At photon energies above 2 MoC

(2.17)

1.02 MeV pair pro-

duction is a possible effect. It is the transformation of a

gamma ray into an electron-positron pair, also called mate-

rialization. When a recoil is absorbed by an electron, the

threshold energy required by the conservation of energy and
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momentum 1is 4 MC2, and there are two electrons and a positron
acquiring appreciable momentum. In a cloud or bubble chamber
they form a triplet;. [Se—6§ . Pairs can also be produced by
heavy particle collision, by electron-electron collisions, in

mesonic decay and by internal conversion in some gamma tran-

sitions.

The angular distribution of the electron-positron
pairs is difficult to predict theoretically. If T_ and T, are
used to denotg the kinetic energies of these pairs, they can

#
be given as

2

T, f T_=hv-2MC (2.18) .

where 2 MOC2 is the thresold energy required to create these
pairs. [petailed information about these processes can be

obtained in many books, such as Aj-60, Ev-55, Se—6€]

2.4. DETECTION OF GAMMA RAYS

Gamma rays are quantized electromagnetic waves emitted
as a result of spontaneous changes between energy states of
exéited nuclei. Gamma rays are usually oBserved by detecting
secondary charged particles, such as photoelectrons ejected
from atoms, Compton electrons resulﬁing from interactions
with unbound electrons, positron-electron pairs created in
the vicinity of a nucleus which lies in the path of the gam-
ma-ray, or photons emitted when the gamma ray interacts with

a nucleus.

In many cases one may say that a gamma-ray transition
has been observed even though a gamma ray does not leave the

nucleus. The most predominant process alternative to gamma -
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ray emission is the internal conversion emission of a bound
electron. For a gamma-ray transition involving an energy
greater than 1.02 MeV a positron-electron pair may be emitted
from the nucleus instead of a gamma ray or a conversion elec-
tron. This process, called internal pair creation, has the
same relationship to external pair ﬁroduction as internal
conversion has to photoelectron emission. In special cases
when the emission of gamma rays is completely forbidden the
transition may take place either by internal conversiom, or

if this energy is greater than 1.02 MeV, by pair production.

Finally, it may be said that the gamma-ray transitions
may be detected by the observation of charged ?articles exter-
nal to the atom following interaction with the Y rays. It may
also be detected by measuring the internal conversion elec-
tron lines emitted from the atom itself. Most of the devices
and techniques ‘used for the measurement of gamma rays, ac-
tually analyze the secondary electrons. The only exception is
the diffraction crystal spectrometer which analyzes the gamma
rays directly by Bragg reflection. The ideal device for the
detection and measurement of gamma rays would have high
efficiency, good resolution and corresponding to each Y ray
present, would yield a single peak or line. Since there are
many interactions of gamma rays with matter, continucus dis-
tributions as well as discrete lines are frequently produced.
There are only a few special types of sbectrometers which
will eliminate continuous distribution and yield only one
line for each gamma ray present [;j—6q]. They do so generally
with a considerably smaller efficiency than for the ordinary
electrons. The most common devices for Y-ray detection are
the ionization chamber, proéortional counter and Geiger-Miiller
counter. [?r—64, En-66, Ou—?i]. But the Nal (TL) scintilla-
tion counter is the most widely used device which will be

examined in the following subchapter. In recent years, with
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the development of semiconductor counters which have consi-
derably good resolution, these counters have found wide use.
So the second subchapter of this chapter deals with the semi-
conductor detectors in detail and Li drifted type is especi-
ally examined as the computer code studied in this thesis,

Gretel, makes use of this type of semiconductor detector.

2.4.1, Scintillation Detectors

One of the oldest methods of nuclear radiation detec-
tion is to make use of light scintillations. Although the
basic principles remain the same, the techniqués used have
changed greatly. These techniques are particularly useful in
the measurement of the energies of R and>gamma rays. Besides
these, the solid or liquid bhosﬁhors which are used with the
scintillation detectors can absorb the B particles or the
secondary electrons produced by gammas. Consequently, measure-

ments of the energies of these particles are possible.

Figure(Z.S)is a schematic diagram of a scintillator

and the electronic arrangement(¥) used in a counting system.

Scinfillator Photocathode
Nucleas //
(S I ‘ £

PHo%omullrp\rer : Preamp. Amp- SCR Counter
{ube ' :

chh{v cetlector Lt3h+ pipe

Hyh - ' | Timer
Uol{oqc

Fig. 2.8. Schematic diagram of a basic 301nt111at10n detec—
tion system [Bo- 827].

(*) This electronic arrangement is taken from NE laboratory
notes prepared by F.Borak.
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A wide variety of scintillators is in use today. Table

2.1 gives them and some of their characteristics.

TABLE 2.1. Properties of several scintillators [?r-6€]

Den- | Wavelength ]Rcm““: Allphn- .
Materials sity, | of maximum eti-ray U Deeay tinie, sec
g/em?® | emission, A pL'l‘S(‘ ratio, ’
‘ ! height %
1. Anthracene
ervstal, ... 1.25 | 4,400 . 100 9 |3 X107
J2. Truns-stilbene :
erystal. . ... 115 | 4,100 60 9 |48 X 107% ()
B. Liquid phosphors | 0.8 | 3,500-4.500 40-60 g [2-8 X 10°¢
W Plasticphosphors | 1,06 [ $.500-4.500 | 2848 3-5 X 107
5 Nal:Th......... 3.67 | 4.200 210 44 [3X 107
6. Liliku).........1 4.06 4,700 70 95 1.2 X 10°¢
7. CsI(TH). S 4.51 4,200-5,700 55-93 11 X 107 ¢ (8}
043 X 107 (a)
8. Zns. Ag) 410 | 4,500 200 1007 14-10 X 10°* (fast |
(powder) : component)
4-10 X 1078 (slow !
component)

As can be seen in table 2.2, one of the most widely
used scintillators is the NaI(TL). When approximately 0.5 7
of thallium is added to sodium iodide, a crystal grown from
the mixture has the property of emitting llpht in the visible
range of wavelength upon the passage of an ionizing partlele.
The crystals are generally made cyclindrical in shape and the
container is provided with a glass window adjacent to one of
the flat ends. In order to get the maximum yield of light out
of the window, a layer of reflecting material is packed bet~
ween the surfaces of the crystal and the container walls. To
convert the light scintillation to an electronic ﬁulse the
pacﬁed crystal mounted on a photomultiplier tube by using
heavy grease for optical contact with the face of the tube.
Typical photomultiplier tubes have a photosensitive layer on
the inside of the flat end of the tube. When photons from the

scintillation event eject photoelectrons from this layer, the
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electrons are attracted to a dynode assembly where multipli-
cation takes place. A voltage divider is arranged so that
each successive dynode is at a voltage of 70 to 200 volts.
For each photoelectron emitted from the photosensitive sur-
face a burst containing 106 ormore electrons depending on the
voltage, is collected at the anode. The am?litude of the
final pulse depends on the initial number of photoelectrons
which in turn depends on the number of photons produced by an

ionizing event in the crystal [Aj-60].

2.4.2. Semiconductor Counters

The operation of a sémiconductor detector 1is analogous
to the operation of an ionization chamber. In an ionization
chamber the incident radiation produces positive ions and
electrons, and an electrical signal is obtained by collecting
these ions. In a semiconductor counter the incident radiation
produces electrons and holes; then information about the
-radiation is obtained by collecting them., One major difference
is that only 3.5 eV has to be exﬁended to produce an electron
- hole pair in a semiconductor, while the value is approxi-

mately 30 eV in an ionization chamber [0u-757.

To understand the operation of the semiconductor coun-
ter, it can be considered as a bar of a uniform crystal with

electrodes attached at the both ends as seen in figure (2.9),

"
{1

signat
radiatiomn *

Fig. 2.9. Single crystal semiconductor counter [@u—7§]
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When radiation falls on the crystal, electron-hole
pairs are produced and when they are collected by the elec~-
trodes, a signal is obtained across the resistance, the height

of which is proportional to the energy exbended by the radia-

tion in the material.

Energy resolution is usually an important factor in
selecting a detector material. Energy resolution depends on
the number of electron-hole pairs produced by the radiation.
The energy required to produce an electron-hole pair is lower
in a semiconductor than in an insulator. Hence the resolution
of semiconductor detectors will be much better than that of

detectors made of insulators.

The electron-hole pairs produced should be free to
move in the detector and should be able to reach the elec-
trodes. If the detector contains traps produced by impurities
and defects, the electrons may be captured before reaching
the electrode. Therefore only single crystals with the least
number of traps are used for detectors. Trabﬁing centers
enhance recombination of holes and electrons, which will also

reduce the pulse height.

2.4.2,1., LITHIUM DRIFTED DETECTORS (¥*)

Lithium is a donor atom. The diffusion coefficient is
about 107 higher than that for éhosphorus and therefore, deep
diffused junctions can be érebared. First, lithium is coated
onto single crystals into which it is diffused by heating. In

the second step, the sample is heated and a strong reverse

(¥) Detailed explanations about these detectors can be
obtained from the given references, such as [pe—63,
Pr-64, Ou-75, So-72].
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bias(*) is applied. This helps the lithium atoms to diffuse

deeper into the crystal.

There are three region;

the p

region, the n region and an intrinsic region. Figure(2.10

shows these regions.

A (before Jdtng) -

g of impurily toncentraton

{a)

Surtoce

—

Distance wnto ¢r 510t ——

My, lalter drifting)

:mmsic:
1 kegon | P
| |

Kq of impurity concentroton

. \_ Nace
" My

!

1

(8}

Eiectrc field

Drst

nlo gystad ——»
{

SN - I

1
|
i
i
!
i
I

LA
) {

{c)

Distance intg crystal =

Fig. 2.10. Concentration profile for acceptor impurities
(Ngce) and for lithium donor impurities (NpLji) in a

diffused junction diode.

process;

[?r—6€].

When lithium atoms diffuse onto a surface,

(a) Before the drifting

(b) after the drifting process; (c) elec-
tric field distribution with applied reverse bias

the donor -

acceptor'profile of the junction diode will be as shown in

the figure 2.10 (a)

., If the resulting junction 1is reverse =

biased and the temperature is ralsed for a short time, the

donor-acceptor profile changes to that shown in fig. 2.10 (b).

The donor and acceptor impurities in equal numbers compensate

each other and effectively produce an intrinsic region bet-

(*¥*) Reverse bias .is given by the following figure.

n
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ween the p and the n regions. When the material is feturned
to room temperature and operated as a detector with a reverse
bias, the residual carriers are swept from the intrinsic re-
gion and a space charge is developed at either edge, as

indicated by the electric field plot in fig. 2.10 (c).

Intrinsic regions over 1 cm thick have been produced
by this technique and further developments will lead to
thicker sensitive regions. But when one goes to larger and

larger sensitive regions, the pulse rise time lengthens.

2.5. GAMMA RAY SPECTROMETRY

The detection of gamma rays is mostly performed by
means of a NaI(TL) scintillator or with a Ge(Li) junction. As
the output of these detectors is proportional teo the amount
of energy absorbed, integral counting as well as spectrometry
is possible, The NaI(TL) and the Ge(Li) detectors are made in
different shapes, according to the purposes for which they

will be used such as planar, coaxial etc.

Although gamma rays are monoenergetic, their energy

spectra are complex, as illustrated in Fig.(2.11),

According to the size and the absorbing properties of
the detector used and depending on the energy of the gamma

ray, total or partial absorption can occur.

With NaI(TL) detectors, the escape of the detector X
ray by photoelectric effect can be observed at 28 keV. At

higher energies the escape peak disappears under the photo-
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f Photopeak (a){(b)
‘ 138MeV

Photopeak (a)(b}(c)
Double -
escape (f) 2.76 MeV

(2.76-1.02)MeV

w 0.511 MeV
© External
" Annihilation
w Single
< | Backscatter- escape(f)
l peak (2.76-05MMeV
%16
) Sum peak
@ (138+276)

414 MeV

e g e

o
c
L \3
=
N
E
=
¢

Fig. 2.11. Gamma specttum of 2%4a [s0-72].

peak due to the poor detector resolution. In Ge(Li) detectors
the escape peak should appear at about 10 keV below the

photopeak, and should be observed up to energies of approxi-

mately 1 MeV,.

When dealing with gamma rays with energies higher than
1.02 MeV single and double escape of the positron annihila-
tion quanta produce peaks at energies respectively 0.511 and
1.02 MeV below the gamma ray energy. In this case an annihila-
tion peak also occurs at 0.511 MeV due to ﬁositron escape and
subsequent annihilation in the surrounding materials. When
positron emitters are measured, the typical annihilation gamma
ray of 0.511 MeV appears in the spectrum and in good geometry

also the 1.02 MeV sumpeak.

In order to achieve gamma spectrometric measurements,

pulse height discrimination becomes mnecessary, which can be
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done either with a single channel or a multichannel pulse

height analyzer.

The resolution of a gamma spectrometer varies with the

gamma ray energy and is normally given for the 0.662 MeV peak
137 o . .
of Cs. With a NaI(TL) detector, the resolution R is ex-

pressed in percent using the expression, [80-777,

(FWHM) x 100

Ry = = (2.19)

where, FWHM is full width at half maximum of the photopeak
and E is the peak energy.

When dealing with Ge(L1i) detectors, the resolution is
normally expressed as the FWHM in keV of the 0.662 MeV l37Cs.

Typical resolution of these detectors are between 5 and 2
keV.

The detector rgsolution Ry is energy depgndent, and

can be expressed as follows:

RD = 2.355 FEe . (2.20)
where, R, and the gamma energy E are given in keV, e is the
energy needed to create an electron-hole pair and is approxi-
mately equal to 3.10_3 keV for Ge, for Ge(Li) detectors, F is
the Fano factor which is variance to yield factor (The true

value of fano factor for Si and Ge 1s still unknown. However

it is assumed as 0.1 for both Si and Ge [@r—SQ]).

Then the resolution of the spectrometer R is composed
of the electronic line broadening, for which the main factor
is noise produced by the detector and the amplifying instru-

ments, and of the detector resolution as,
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E D (2.21)

The energy of the unknown gamma ray can be determined
pulse height of the photopeak maximum. The calibration

spectrometer is performed by means of isotopes emitt-

ing gamma rays of known energies. Sets of calibration sources

are commercially available or can be prepared by irradiation

of the

stable isotopes. As a Ge(Li) detector shows a very

good resolution, gamma ray energies can be determined within

a few tenths of a keV. Table 2.2 shows some calibration

sources for gamma-ray spectrometry.

Table 2.2. Calibration sources for gamma-ray spectrometry

[50-72]

Isotope Energy (keV) Isotope Energy (keV)
MiAm - 59.568 + 0.017 9%*Nb 7656.83 £ 0.07
uy - 80.166 + 0.009 549fn 834.84¢ + 0.07
183Gd - 97.43 + 0.02 8y 898.01 + 0.07
183G:d 103.18  + 0.02 1078} 1063.82 <+ 0.28
1 112.97 “Co 1173.13 + 0.04
1410s s 14544 + 0.05 Co 1332.39 + 0.05
133Cq © 165.84¢ + 0.03 1Na 1368.40 + 0.04
$¢Co(D.E.) 1576.9 + 0.32
1770 - 208.368 1TYThCYD.E.)  1592.3  + 0.13
103Hg 279.12 + 0.05 #Na (D.E.) - 17316 £ 018
g . 364,47 + 0.005 %Y 1836.1 £ 0.07
8Ca 2035.2 + 0.50
85Co(D.E.) 2232.2  + 0.87
1384y 411.776 + 0.01 HNa (3.E.) . 22428 £+ 0.14
#Co 2598.9 + 0.30
Annihilation 511.008 + 0.02 20871 (ThC”) 26143 + 0.09
107B] 569.65 + 0.10 *Na 2763.6 + 0.12
127Cg 661.59 + 0.07 53Co : 3202.4 =+ 0.65
#4Co 3264.2 £ 065
8¢Co 3273.6 + 04
8Co 3452.6  + 0.75
S.E. = single escape D.E. = double escape.

Quantitative data of the gamma ray intensity can be

obtained from the drea or the height of the photopeak. The

photopeak can be described as a Gaussian error curve, with an

area S,

given by
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S = 1.06 (FWHM)h (2.22)

where, h is the peak height.

When peaks are superimposed on Compton continuum of
higher energy or when poor counting statistics are obtained,
it is difficult to determine the peak height. There are some
other methods to calculate the peak areas, such as the method
of Covel (which will be examined in chapter 3 in detail),

spectrum stripping, etc.

Linearity of a detector is another important subject.
- This property of semiconductor detector is excellent, and
deviations from linearity in existing spectrometers can be
traced back to amplification and analysis equiﬁment except

for very low emergies, [§0—7£].

2.6. QUANTITATIVE ANALYSIS
2.6.1. Basic Principles and Concepts

The technique of activation analysis is based on the
formation of radioactive nuclides as a result of reactions
between nuclear particles and the isotopes of the trace ele-
ments of interest. These isotopes are transformed into dif-
ferent isotopes of either the same or a different element.
There are many nuclear reactions for this purﬁose. In the
great majority of cases two-particle reactions are utilized;
one particle being a reactant and the other being a product.
The particles for general use as reactants are neutrons, pro-

tons, deuterons, alpha particles and photons.

As an example, when a target material is exposed to
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neutrons, photons or charged particles, the resulting nuclear
reaction and the product decay may be represented by,
n
A —— B¥ —s C
The stable isotope A being bombarded is tramnsmutted to
radionuclide B¥* which decays with its characteristic decay
constant AB to the stable isotope C. (or unstable isotope C¥

which will also decay with XC, etc.)., These subjects are

examined in 2.1.1 and 2.1.2 in detail.

The rate of formation, Rp, of a particular activation
product B in a given sample is proportional to the intensity
of the flux or beam of incident particles, to the concentra-
tion of the target nuclide in the sample, and to the cross -
section for the nuclear reaction. Thus, for the case of

neutron irradiation RF is given as,

Rp = ¢N,0V (2.23)

where N, = Avfp/MA or for unit volume, N, = Avmf/MA and R_ is

A F
assumed as constant (the case of RF # constant, was examined .

in subchapter 2.1.2). Then,

R < bm Avig “ (2.24)
F MA
where,
NA = the number of target atoms
2 .
¢ = the neutron flux (n/cm -sec)
m = the mass of the trace element in the specimen
(gm)
‘M, = the atomic weight of the trace element ,
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f = the fractional isotope abundance of the target
nuclide

Ay = Avagadro's number (atom/gm. atom)

0 = the reaction cross-section (cmz/atom)

The decay rate expressed in atomic disintegrations per
second of the product radionuclide in the specimen was given

by the equation 2.3, as
dN/dt = =-\AN

Therefore, the rate of change of the quantity of the
activation product in the sample during the irradiation is

given as,

an,
Tt = Ry 7 Npig or,
dN
B _ ¢mAvfo _
Tl MA NBXB (2.25)

The solution of this differential equation will be

given in the appendix B. The result is,

N, - ¢?A§f0 (1-e~ Bty (2.26)
BTA
The number of disintegrations per second of the pro-

duct represented as the activity after an irradiation time ¢t

sec 1s,

A= N, = 4’_‘“%\&9 (1-e *BE) (2.27)
A
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The equation (2.27) can be used to estimate the acti-
vation levels for the various elements in the sample under
varying conditions of flux, irradiation time and sample size,.

This equation is rearranged for M and is given as, [K0-607,

MA A

M(gm)
A, fo(l-e *BE)

(2.28)

MA A

M(gm) 57

e (2.29)
6fo(1-e MBY)

6.02 x 10
The maximum or saturation activity 1s attained when
the irradiation time is long compared to the half-l1ife of the
product and the rate of formation 1s equal to the rate of

disintegration [}—e“AB%] approaches unity and,

. _ ¢MAvfg
As - NBXB - MA

(2.30)

Assuming the sample has been irradiated to saturation
and no significant decay has occured in the interval between
the end of bombardment and counting time t, a formula can be
obtained to calculate the weight of the element by reducing
the eg. (2.30) to,

MA A
M(gm) = (2.31)

6.02 x 1023 4io

Besides, the sensitivity expressed in terms of the
minimum weight of a target element that will produce the
minimum detectable activity after a certain bombarding time t

will be given by,
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6
MA A x 10
3

Sensitivity in micrograms = 5
6.02x10

)\Bt

pfo(l-e "BY)

(2.32)

2.6.2. Methods of Analysis

When determining a large number of elements in one
sample, the comparison of samples is very troublesome and
time consuming. Besides, it is often impossible to irradiate
a large number of comparison samples together with the un~-
known samples because of the restricted volumes of irradia-
tion containers. Moreover, when performing multielement
determinations, the presence of one or several elements in
the sample is often only realized during the evaluation of
the gamma spectra., When no comparison standards for these
elements were irradiated a semiquantitative quess is all that

can be derived concerning the concentrations.

Several techniques have been put forward to eliminate
the above mentioned shortcomings, such as absolute, single or

multicomparator methods [?O—7g].

Absolute Method: This direct method performed by
Girardi, [pi—6§], based on the determination of weights by
means of the activation relationship is generally considered
as a semiquantitative téchnique.~1t deals with absolute gamma
- ray counting and direct calculation of weights from an 4
estimation of the activation formula. The reliagbility of that
me thod depends on the accuracy with which the absolute of the
thermal cross-section, the resomnance integral and the decay
schemes are known. But most of these are not sufficiently
well known to allow their use for accurate absolute calcula-

tions.
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e

Comparator Method: Many sources of error can be elimi-
nated by irradiating the sample with a standard of similar
composition. When the compqsition of a substance is unknown,
a preliminary irradiation can be used as a qualitative deter-
mination, and a suitable standard can be fabricated for
simultaneous irradiation with the sample. The sample and
standard should be approximately the same weight, shape and
thickness. Thus, effects due to variations in flux and self

attenuation during the irradiation will not influence the

analysis.

If the activities are measured in an identical manner,
comparing the counting rates in the sample and the standard
will give the weight of the element in the sample by the
following simple relation, [Ad-70],

Weight of the
element in

.sample

(Act1v1ty in sample) (Welght of element in standard)
- (Activity in standard)

Single Comparator(*): The use of Ge(L1i) detectors al-
lows the simultaneous determination of an important number of
elements after a single irradiation. The classical comparator
method requires one standard for every element to be deter-
mined; but this method uses only one comparator consisting of

known amounts of elements to be determined.

2.7. USE OF COMPUTERS IN NAA

With the development of modern methods of radionuclide
measurement, the ability to record vast amounts of data reli-
ably and automatically has led to the use of computers. Many
computer programs have been developed up to now, to interpret

and evaluate that data. Some of these programs have been pre-

(¥) This method will be discussed in appendix C in detail.
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pared for big computers; some others are for small ones,

which are particularly for the routine processing of spectro-

metric data,

The large computers allow, of course, the most sophis~—
ticated gng complete analysis of that data. The computing
programs can easily be written and the hardware problems for
data collection and transfer to the large computer system
have been solved for several years. This data analysis system
keeps its full validity, particularly when large batches of

samples must be analysed in a similar way [Be-73].

On the other hand, the small computers are used at the
laboratory site for both data acquisition and analysis,
requiring the small amounts of memory locations. However, the
programs prepared for these computers could not define the
location of photopeaks and the computation of the peak areas

as reliably as those prepared for the big ones [?i—SfW.

As a result of this short discussion, it can be cone-
luded that; the choice of a data-handling system is a rather
cumbersome task since the money involved is important and the
information available on the real performances of the various

systems are often incomplete.

Modern gamma-spectrometers collect their data simul-—
taneously in a large number of energy channels. When Nal(TL)
scintillators are used, a few hundred energy channels were
sufficient for adequate representation of the spectrum. But, -
the introduction of the Ge(Li) type detector with its excel-
lent energy resolution, pushed the number of energy channels
required for an adequate spectral response, up into the
thousands. For the relevant information from the enormous

amount of digital data comprised in a Ge(Li) type spectrum,
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"data-reduction system" has been used. The purpose of such a

system is to recognize valuable data and to reject useless

information.

The following five steps can be distinquished in the
course of a data-reduction procedure, as in Gretel which will

be discussed in chapter 3, [HO-71];

a) the preliminary treatment of all data

b) the location of possible photopeaks

c) the determination of the peak limits

d) the application of statistical and peak shape tests,

e) the evaluation of exact peak centroid location,
determination of net peak area with corresponding

standard deviation and detection limit.

a) In general, the preliminary treatment of data in=-
volves the application of smoothing techniques and the compu-
tation of the first or higher derivatives of the spectral
data. Smoothing, as will be discussed in 3.3.2, is used to
minimize the influence of the statistical counting fluctua-
tions First or second derivatives which can be calculated
according to the least squares method, detect the location of

the photopeaks [§0-72, Sa—6§j.

b) For the detection of exact photopeak location, the
calculation of the maxima that belong to true photopeaks is
the second problem. When a preliminary data treatment has
produced a first derivative, then the maxima correspond to
points where this function goes from a positive value to a

negative one.

¢) The most critical point in the data-reduction system

is the determination of the left and right boundaries of the
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photopeaks. This will determine the separation that is to be
made between the peak area and underlying continuum. This
will also determine both accuracy and precision of any quan-

titative interpretation of the spectra.

d) Once a maximum has been detected and its boundaries
have been established, some further tests are required to
make sure that a real photopeak has been found. There are
different tests used for that purpose. Some of them used in

Cretel will be studied in 3.3.3.

e) Once a peak has been detected and accepted, the
spectral data contributing to the photopeak should be inter-
preted in terms of energy and intensity of the corresponding
gamma radiation. This is the classical problem of NAA and it

is usually the last step of many computer programé.

Besides these, another important subject of some prog-
rams is the analysis of detection limits for the peaks ac-
tually found or for those not detected but expected at speci-

fied location.

Up to now some analysts have used minimum data—redué*
tion without any qualitative interpretation. Others used a
very extensive data reduction but only a limited amount of
qualitative analysis, mainly to interpret the standard spectra

in order to define the elements to be determined EHom?qu

The program examined in this thesis is one of these
programs which involves data-reduction, interpretation of the
activation process and standard spectra quantitatively, which

will be examined in the following chapter in detail.
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3. GRETEL
A COMPUTER PROGRAM FOR CGAMMA RAY
- SPECTROMETRY "WITH ee(r1) DETECTORS

3.1. INTRODUCTION OF THE COMPUTER CODE

Gretel performs the quantitative analysis of gamma-ray
spetcra obtained by Ge(Lj) detectors, using special "oriented
libraries' which are prepared for each particular problem

(Table 3.1 shows such an oriented library).

The scheme of the Gretel program is tHe following: An
energy calibration soufce is counted gs the first spectrum of
the series; then the unknown neutron activated samples are
successively counted. The counting equipment consists of a
4096 channel analyzer for high resolufion spectrometry with
Ge(L;) detectors, equipped with sample changers to allow the
automated acquisition of gamma-ray data from successive
specimen. The data coming from the analyzer, are first
punched on paper tapes, then transferred on to magnetic
tapes. These tapes are then read by one of'the subroutines
(TAPE, TAPEAS or TAPEGA), according to the punching code
adopted; such as IBM, ASCII or ASCII with no parity. These
routines transform the data in a suitable format, either by

the functions CONV or CONVB.

The analysis is carried out by the single comparator

method as will be seen in the appendix C.
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TABLE 3.1- EXAMPLE OF "ORIENTED LIBRARY" FOR LONG LIVED
RADIOISOTOPES

=h

Radioisotope Encegy (keV) | Resolution (keV) Decay Constant Speciﬁé Activity(l) Molecular
: . FWHM (minutes) -’ {cpm) - Weight
Agll10 M 657.8 . 3,0 1.85x 10°° 6.911 x 10° 107,87 -

Ca 47 489.5 2 Jnaxwet ) s S FTS

. .9 101 x10 5,761 x 10 40, 08
Ca 47 807, 4 . -4 13 '

807, 3.1 1.0l x 10 9.274 % 10 40,08

Ca 47 1296, 4 -4 14 :

. 4,2 1,01 x 10 1,13 x 10 40,08
Co 60 1173,2 40 | 2.497x1077 T2 61z x 107 58,9
Co 60 1332.4 4,2 2,497x1077 . © 2.893x 10" 58,9
Cs 134 604, 7 3,0 5.98 x 107 C 4,1x 107 132,91
Cs 134 795.0 3.1 1s.98x1077 | s.683x10° 132,91
Hg 203 279.1 - 2,5 1,035 x 107° 1,018 x 107 200, 61
1)

Calculated from irradiation of cxze/ug of element in a thermal {lux of 10 3 n/cmz. sec at saturation ard af
decay time equal zero., ’

The program is essentially composed of a MAIN part
which controls the various subroutines, also involving those

mentioned above, thirteen subroutines and three functions.

These routines which detect and evaluate peak areas

perform the following operations:

a) Local smoothing of the spectrum for minimizing the
influence of the statistical counting fluctuations.

b) First derivative of the smoothed spectrum.

¢) Detection of peak location according to the change
of sign of the first derivative.

d) Computation of the net area of each peak'fouﬁd.

e) Possibility of detection and computation of double

peak.
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£) Computation of the minimum counting rates that
could have had a photopeak to be detected over the existing
background in case no peaks are found in the interval

indicated by the oriented iibrary [Gu-74, Gu—6i].

All those subjects Will'be discussed in the following
subchapters in more detailed form. Description of the

routines will also be given in appendix G.

Results in ppm or sensitivity limits for the elements

not detected, are obtained in the form of digital lists.

At first, the original raw spectrometric date are
collected on punched tapes which arethen processed at the
Scientific Information Processing Center, Isﬁra—ltaly, by an
IBM 370/165 computer with fortran IV level G and assembly
languages. It also has possibility of obtaining analog outputs
as results given in digital lists, using a CALCOMP unit. One
request, a graphical representation of the spectrum could be
produced, showing the way in which the spectrum has been
processed. The code has been updated by the author for
UNIVAC-1106, by deleting all the plotting subroutines from
the main prograﬁﬂgécause a Univac plotting unit was not available in BU,
The updated form of the code is recorded on a new magnetic tape for

further studies by BU-NE Department. This tape(*) contains four files:

1 file: UNIVAC-1106 version of GRETEL source program
containing main and subprograms.

2. file: sample problem input data

3. file: spectra for sample problem

4, file: sample problem output data

(*¥*) This tape covering the UNIVAC version of Gretel and input
and output data is labelled as "SAGLAM" for further studies
by the NE Department.
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3.2. THEORY OF NAA USED IN GRETEL

In this chapter, the theory of neutron activation

analysis, NAA, used in Gretel is given in a summary form as

follows:

The neutron activation analysis in subchapter 1.3 and
the basic principles of this method in 2.6 were examined in
detail. The equation (2.27) derived in the same subchapter
2.6 was given

dmA fo
A= N A, = — Y (1-¢ *BF)

BB MA
where, A represents the amount of radioactivity of the
.daughter nuclei Np which is present at the end of the activ-
ation time t. Since the activity also decays exponentially
with time, according to the equation (2.5), the activity Ay
that will be detected, will depend on the decay time T after

irradiation,

_ —-ABT _ _ _—ABt, —ApT , !
Ad—Ae _——T—(le )e (3.,1)

This equation can be rearranged for the weight of the

element as,

6
MA Ad x 10

g(ugm) = -
6.02x10%° 6fg(l-e "Bfye

o (3.2)

Besides the basic activation formulas given above the
analysis of the spectra with computers will be discussed in

the following chapters in the detailed form.
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3.3. ANALYSIS OF GAMMA-RAY SPECTRA WITH DIGITAL COMPUTERS

3.3.1. Introduction

With the development of modern methods of radionuclide
measurement, as discussed in subchapter 2.7, the ability to
record vast amounts of data automatically has led to the use
of computers. Many computer programs have been derived up to

now, to interpret that data.

Gretel is one of these programs prepared.for gamma-ray
spectra obtained with high resolution Ge(Lj) detectors. The
program is used for the quantitative analysis of trace elements
from gamma-spectra of neutron activated materials. As mentioned

before, it is composed of three main parts as follows:

First part introduces the smoothing procedure by taking
5,7 or 9 point segments of the spectrum. This procedure is
used to minimize the influence of the statistical counting
fluctuations. .The smoothed spectrum is then examined to define
the location of a peak where the sign of the derivative changes
from a positive value to a negative one. This subject will be

discussed in the subchapter 3.3.2 in more detail.

In the second part, the peaks are searched and located
exactly. To avoid the statistical fluctuations from being kept
as analytical peaks, the absolute values of the maximum and
minimum of the derivative must be larger than a confidence band
chosen suitably. The criteria for the choice of confidence band
will Ee explained in the subchapter 3.3.3. Besides this
procedure, some other tests for recognizing the peaks as

single or double will also be introduced in the same subchapter.

Third part examines the computation methods of peak
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areas. There are two different methods used in the program.

1) Computation of the areas of the peaks observed over
the background: If the peaks found are above the Compton
continuum, their left and right limits are examined according

to Covel, [Fo-S?], in the subsection 3.3.4.1.

2) Searching of detection limits: As mentioned in the
3.1 briefly, in case the peak is not detected in the interval
given by the library, the minimum counting rates due to the
hidden peaks are calculated by a particular subroutine,
subroutine SENSIT. That procedure will be given in the

3.3.4.2 1in more detail.

Finally, the results in ppm or sensitivity limits for
the elements not detected are obtained in the form of a
digital list. The errors due to statistical counting fluc—
tuations, as percentages, are also estimated in the program.

That data is also given in the appendix K.

3.3.2. Smoothing and Differentiating Procedures

The majority of published literature omn the uses of
computers in activation analysis relates to the unscrambling
of gamma-ray spectra. This may be achieved in a variety of
ways, such as spectrum stripping, the method of least
squares fitting, vector analysis and iterative methods, etc
[?i—6§]. One of these ways is the spectrum smoothing

procedure.

The primary output of any experiment is information
which measures the phenomenon under observation. The random

errors which are indistinquishable from this information are
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characteristically described as noise. It is important for an
analyst, to remove as much of this noise as. possible without
unduly degrading the underlying information. There are some
mathematical methods for handling such problems in the pro-

cessing of analytical data.

One of the simplest ways to smooth the fluctuating
data is by a moving average based on the concept of a

convolute and of a convolution function(¥) E?a—é@].

In summarized form, it can be said that the method
of data convolution is to fit a polynomial to such data by
use of the method of least squares. Assuming that f's represent
any set of convoluting integers, and S, is the smoothed value
in the nth channel, the mathematical description of this
process 1is given by E?a—64, Gu—7€],

_l_
1 .
S, = % 5 (fisn-l-i) (3.3)

where the index n indicates that (2n+i) points are used for
that procedure. For the calculation of these convolution
coefficients, a set of experimental points is to be fitted

to a curve, as given in the eq. (3.3), and then the square of
the differences between the computed values and the cbserved

values are to be minimum for the total of the observations.

There is also an associated normalizing or scaling
factor. These coefficients and factors are given in the
tabular form [?a—6€]. The table 3.2 gives the convoluting

integers and normalizing factors.

(*) Convolution method will be discussed in the appendix D.
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)
i

POINTS

_12{
-11
-10
-09
~08
=07
—-06
—-05
~04
-03
-02

NORM

25 23
~-253 .
-138 -42

~33 =21

62 -2

147 -
222 30
287 43
322 54
387 63
422 70
447, 75
462 78
467 79
462 78
447 15
422 70
387 - 63
322 S4
287 43
222 30
147 . 15°
62- - -2
-33 - . =21
-138 =42

-253

5175 8059

CONVOLUTES SMOOTHING

3.2 [Sa-64]
QUADRATIC  CUBIL
17 15
-21
-6 =78
T -13
18 - 42
27 87
34 122
39 147
42 162
43 - 167
42 . 162
39 147.
34 122
27 87
18 42
7 -13
-6 = =718
-21
323 1105

-2l 19
~76 =135
9 - =51
84 24
149 89
204 144
249 189
284 224
309 249
324 264
329 269
324 . 264
309 249
284 " 224
249 189
204 144
149 A 89
84 24
g - - =51
-76 ~-136

-171

3059 2261

. A20. -A30
13 11
-11
0. =36
’ 9 9 )
16 44
21 69
24 -84
25° 89
24 84
21 69
16 - 44
9 9
0 -36
-11
143 429

-21

39
54

54

39
14
=21

231

T 5
-.2 .
3 -3
6 12
T 17
6 12
3 -3
...2 .

2L 35

Increase

in the number of data points used causes

better smoothing but decreases the peak amplitudes at the

‘same time. The minimum distortion occurs when the polynomial

accurately describes the analytical data. The best results

are obtained when the data are digitized at high densities,

i.e., points very close together and the number of polnts

used in the convolution is chosen to be small enough so that

no more than one inflection in the observed data 1s included

in any convolution interval. As an example,

can be illustrated for 5 points as, [?i—65, Gu-7€].

S
n

’

1 |
- + -
35 38 9 + 128 1 +‘17Sn 1ZSn_l 3Sn+

equation (3.4)

;1 (3.4)
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Another important subject in the use of this method is
the degree of polynomial. High degree polynomials represent
less smoothing than the others. This is especially important
when there are double peaks.found. Therefore, it is shown that,

quadratic and cubic functions are the best for that convolution
process. [;i-8f1.

This type of data processing, as far as computers are
concerned requires a relatively small amount of programming

and relatively little use of the computer memory.

As mentioned in the previous subchapters, the first
selection of possible peaks is done by considering the change
of sign of the first derivative from a positive value to a
negative value. The zero point can be considered as the

location of a peak.

Therefore after smoothing procedure, this smoothed

spectrum is differentiated by the following formula [@u—7€],

d = (3.5)

where dp 1s the differentiated value of the content of the
nth channel. Sp's represent the smoothed values in the

channels (n-1) and (n+l).
These smoothing and derivation processes are carried

out by the subroutines SMOOS and DERIV which are given in the

appendices G, I.

3.3.3. Search of the Peaks

After the smoothing procedure, the second problem con-
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sidered by Gretel is the search of peak locations. As
mentioned in the previous subchapter, a first selection of
possible peaks is made by considering the change of sign of
the first derivative from a positive value to a negative
value. Therefore, one needs the values of maxima and minima
of the spectrum. Many authors use different methods, [§0-7€],
to obtain these values with or without preliminary data
treatment as explained in the subchapter 2.7. The most
simplified system of all is used by Anders E}n—6§], by just
taking any set of consecutive data points that are higher

than their neighboring points as a possible peak.

A similar method 1is usedvin Gretel which can be

explained briefly as follows:

A possible maximum in channel n, is given by the
condition below [@u—6ﬂ s

C <C-Pv C >C (3.6}
n n n

n—2 +2

when its content C, satisfies that conditdon. Where P is chosen

empirically (presently P = 1).

The minima on both sides of the maxima are chosen as

the channels (n-k) and {(n+k') for which:

_ / 3.7
Cn-k~l 2 Cn—k P Cn—k ( )
and,
- v 3.8
Cn+k'+1 2 Cn+k' P Cn+k‘ ( )

The point n 1s considered as the location of a peak.
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For the determination of the exact photopeak locations,

besides the conditions stated, two conditions must be satisfied

simultaneously:

1. The absolute values of the maximum and the minimum
of the derivative must be larger than a confidence band
suitably chosen. That band is calculated by multiplying
standard deviations of data in each channel with a factor
chosen, [?u—7§]. Data is taken from the smoothed spectrum
instead of the original one. As a result of that process, the
counting fluctuations are reduced and statistical fluctuations

are kept as analytical peaks are avoided.

2. The ratio between maximum and minimum values of the
spectrum must be less than or equal to 1.5. This also avoids

unsymmetrical peaks being considered.

After having made these tests, the center of a peak
where the sign of the first derivative changes from a positive
value to a negative value, is determined by linear interpclation
by taking the negative and positive differentiated data in

the nearest channels to the center.

In the cases 1n which these two conditions are not
fulfilled, a further examination of the shape of the derivative
is performed to ascertain if a double peak is present in the
considered interval. For two successive peaks to be considered
as a doublet, the distance between the summit of each peak

should be less than (2.0 x FWHM) [Gu-67, Gu-74].

According to the tests performed on the ratios between
the maxima (AMAX) and the minima (AMIN) of the derivatives,
three different cases are possible according to Guzzi, [?u—?%],

These are shown in the figure (3.1.
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VALIDITY TESTS

xperirmental
Spectrum

AMAXT [AMINI > 1.5
AMAX2 [ AMIN2Z 1.5

AMINZ
B
;2
’ Experirental
. ' Spectrum
/\ /\AMAX2 AMAXT | AMINT > 1.5
O - \J - First DC’r]b'a”V? 3 AMIND /AMAX2>’5
AMINY '
AMIN2

Experimental
Speclrum

AMINT | AMAXT >15

First Derivative AMAX2 [AMINZ S 1.5

AMIN2
AMINT

Figure 3.1

where,

A. AMAX1/AMINLl > 1.5  AMAX2/AMIN2 < 1.5

Peak 1 is considered as belonging to a doublet, peak 2
is treated as a single peak..

B. AMAX1/AMIN1 > 1.5 AMIN2/AMAX2 > 1.5

Both 1 and 2 are treated as a doublet

C. AMINL1/AMAX1 > 1.5 AMAX2/AMIN2 < 1.5
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Peak 1 is considered as single peak, peak 2 is treated
as being a doublet.

On
searching
and right

determine

the other hand, the other most critical point in
of peak locations is the determination of the left
boundaries of the photopeaks. This will indeed

the separation that is to be made between the peak

area and underlying continuum. Many authors follow different

ways for the determination of the peak boundaries [Eo-7§].

That used

in Gretel can be given in a brief form as follows:

The below figure, fig.3.2, shows a small photopeak

which is assumed as Gaussian, superimposed on a high constant

CHANNELS — _

Fig.3.2. Schematic representatibn of a photopeak [§a~6€].

background such as it would be obtained after a very long

measurement. The area of the background under the photopeak as

seen in the above figure is‘given by J.Pauly et al. [?afééj,
by the relation, (2n, = 1.2xFWHM). Where FWHM is the full

width at half maximum. If the background counting rate 1is

small, as often happens when a lithium drifted germanium

detector is used, the optimum value of ng, increases slightly.
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But approximate value is taken as 2ng = 1.2 x FWHM for all

values of the background [?a—66, Gu—7€].

Under this consideration the left and right limits of

the peaks are determined in the program by the relations given

below;

It

H, n-1.2 x FWHM : (3.9)
ntl.2 x FWHM ) (3.10)

o>
no
"

where, H; and Hy represent left and right boundaries of a

peak. FWHM is the energy resolution.

All these procedures described above are carried out

by the subroutines ANALYS and PKF.

3.3.4. Computation of Peak Areas

One of - the classical problems of qualitative and
quantitative interpretation of gamma spectra for NAA is the
calculation of peak areas found by some tests described

before.

The procedure employed by Gretel can be explained in

two subsections as follows:

1. Computation of the areas of the peaks observed over

the existing background. These may -be single or double peaks.

2. Computation of the minimum counting rates in case

no peaks are found in the given interval.
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3.3.4.1. Computation of the Areas of Observed Peaks

a) Computation 6f the area S of a single photopeak:

There are several methods, in the literature, used for
the separation of a peak from its underlying continuum. Seven
different methods, [?0—59,-Yu-68, Qu-6€], were especilally
studied up to now. Five of them use a straight lime to
separate the peak from the underlying continuum. Two use a
nonlinear procedure, [?o—?{]. One of them which is known as
Covel's méfhod, [?o—Sil, is more common than the others. The
method used in Gretel is derived from that method and it can

be summarized as follows:

This method describes a procedure which utilizes the -
digital nature of pulse height distribution data to apply
statistical methods of data feduction, [?o—S%]{ As the response
of a pulse height analyzer is stated in counts per unit
increment of amplitude, individual channel responses may be
represented gréphically as rectangles whose areas bear direct
proportionality to the number of counts observed in the

channel. A graphical representation is given in the figure
(3.3

' 'cnq'c Car'

Fig.3.3. Fractiom, N, of total counts contained in peak. channel,
a2 and n channels on either side.
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Here, the response of the channel containing the
greatest number of counts is defined as Cp and succeeding
channel responses, progressing down the low amplitude side of
the peak.as Cn—l ...Cn_kssimilarly channel responses on the
high amplitude side of the peak are defined as Cn+l"' Cn+k'

(whereCn_ ananHdare defined by the intercept points of the

K
rising and falling traces of the curve).

If the contributions from the'Cn channel and the
channels on either side are added, the sum is a value repres-
enting the total counts contained in these channels. This
value is graphically represented as the area P in the above
figure. If this area P, were divided by a line connecting the
ordinate values of C _;» Cn+w as seen in the figure (3.3), the

area above this line can be defined as follows:
N="P-Q (3.11)

where, N may be used under a wide variety'of observational

conditions to estimate the total peak area.

Although this method due to Covel, [§0—5€]9 is the
most common dne, it is especially used for NaI(TL) detector
peak area computations. For the Ge{(Li) detector peak area

computations, many authors use different methods, [§0"7Ejm

The method used in Gretel is the one which is based
on smoothing and differentiating procedures of the spectia.
Yule, [?u—6€], gives the principles of that method which 1is
derived from the Covel's method. This method can be explained

briefly as follows:

The method known as the smoothed first derivative method

employs the simplified least squares data convolution
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technique (*) to generate, from the observed spectrum, a new
spectrum which has essentially all the statistical scatter
removed. The new spectrum defines a smooth curve through the
observed data. The data convolution techniques can also gene-
rate a spectrum which is the smoothed first derivative of the
observed data. The total peak area is then computed from the.
equation given by P.H. Yuie as, [?u—6€]

n+ k!

Total peak area = C (3.12)

L n
n=n—k

where, C, is the number of counts in channel n, and the
boundary channels are (n-k), (n+k'). The base area is the
area of the trapezoid below the peak, similar to the figure

3.3.

C + C
—_ + ! .
Base Area = —— LS ntk (k-k'-1) (3.13)

and the net peak area 1is given by the difference between them,

[Yu-68, Gu-74]

Net peak area = Total Peak Area - Base Area
or,
n+ k' e P C
s= £ C_ - == AT (k-k'-1) (3.14)
n 2
n=n-k

where, the quantity (k-k'-1) is the number of channels
included in the peak or, in other words, it represents the

width of the peak.

(¥) This subject will be discussed in the appendix D as
mentioned in subchapter 3.2.
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The associated errors in the evaluation of the peak

areas are also calculated and given as digital lists.

b) Computation of the area of a double peak:

For the computation of the area of a double peak seve-
ral assumptions are made By the authors. One that is used in
Gretel is given as: The area of a doublet is approximated by
considering the left half of the first peak and the right
half of the second peak as being symmetrical with respect to
the remaining portions of each peak. Then these halves are
doubled to obtain the total area. The underlying continuum is

subtracted as explained in the previous subchapter. Standard

A\\\“\\\_ |

Fig.3.4. Computation of the area of a doublet.

devitaion is approximated by doubling the standard deviation

calculated for each half of each peak of the doublet.

All these operations are performed by the routines
SURF and SURF2.
3.3.4.2. Search of Detection Limits

In the case where no peaks are found by the tests

described in the subsection 3.3.4.1, in the indicated inter-

val, the minimum counting rates that could have had a photo=-
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peak over the existing background, are also calculated in
Gretel. This procedure is performed by the subroutine SENSIT.

Theory of that calculation can be explained briefly as

follows:

As known, many properties of materials depend on their
impurity content. There alﬁays exists a 1owerflimit of |
concentration beyond which the effect of an impurity becomes
negligible. Therefore, in an analytical study it is usually”
sufficient to demonstrate that the concentration is smaller
than a detection limit chosen to be low enough, so that the

effects on the properties of the substance can be neglected.

As a result of this idea, in many problems it 1is
important to know the concentration, or an upper limit for it

for as large a number of elements as possible [}a—éé].

In NAA, the gamma spectra obtained from the experiments
contain a small number of visible photopeaks which can be
used to determine the exact concentration of the corresponding
impurities. The other elements produce peaks too small to
appear above the background due to their activities and it is
then possible only to evaluate “an upper limit of the concen-—
tration, which is the sensitivity or detection limit for
that particular gamma-spectrum. The operation for the
evaluation of detection limits can be summarized as follows:
If the element to be determined does not give a visible photo-
peak in the gamma-ray spectrum, whether a chemical separation
has been applied or not, a detection limit is deduced by

considering in the zone in which the photopeak should occur.

For this procedure, a gamma sensitivity spectrum is
derived from the experimental gamma-ray spectrum by means of

a mathematical treatment which is based on the statistical
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laws. This is done as; taking a detection limit for each
spectrometer channel, the whole set of detection limits
constitute the sensitivity spectrum. This spectrum is one in
which the channel contents represent the minimum detectable
activity of an isotope having a peak centered on the channel.
The principles on which the derivation of the gamma sensitivity
spectrum is based differ aécording to the configuration of

- the part of the spectrum which is considered. A typical gamma
.spectrum obtained with a NaI(Tl) scintillation detector is

given in the figure (3.5).

Ga72
-1000 A
—
=
5 100 -
FA oo
10 ' . , , %‘iﬁ’od’o‘
0 50 100 - 150 200 250
CHANNELS

Fig.3.5. Derivation of the sensitivity spectrum from an
original one. EPa—6EZ| .

(The detection limits corresponding to the spectrum
are seen in the above figure. The part of the curve corresp-—
onding to the photopeaks have a form which retains the aspect
of the original peak, but the top is flattened. Between these
peaks the region corresponding to the background shows a
detection 1limit which varies rather smoothly as a function of

the‘channel number) .
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As seen, it consists of rather smoothly varying
continuous distribution on which several gamma peaks of
different radioisotopes are superimposed. For the regions of
the spectrum which are far from the visible photopeaks, and
where the difference in the counting rates of different
isotopes, for adjacent channels is small, the detection limit

is calculated from the counting statistics.

In the zone where the counting rates vary smoothly
between successive channels, the minimum detectable activity
is obtained by considering the activity in the spectrum to be
a background and calculating an upper limit of the statistical

fluctuations as given below:

If vi is the counting rate of the background, it is

given by [?e—64, Di-57, Se—5§],

0 n1/2
\)l ==E-}=i‘ i . . (3.15)
1 1

Similarly, for the observed effect, , it is given eas,

1/2
n
t

I+

(3.16)

si =]

where, n and nj represent counts; t and t; represent counting
times. The expressions following the * sign are always

standard deviations.

For the net activity the below equation is given,

Net activity = V - vy (3.17)

Since the minimum detectable activity is obtained by
taking the activity to be background due to this method

described above, it can be v; =V = VvV, =V = 2v, Then using
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the formula of propagation of errors,

B 1/2 :
g(v) =,{?2(V1) + GZ(V{} / , one obtains the standard

deviation of the measurement as,

| | ' |
g(v) = r—‘%ntz—l‘l./z: E)_+2__1_1/2 (3.18)

2
ES

Assuming the counting times t and t] are the same, and
considering a confidence level required for the problem, o (V)
is given by, [?a—6€1

P\)l +vl| 1/2

G(\)) = k [—-—-E'-" (3«19)

where the constant k can be taken as 2 corresponding to a

confidence level of 957 [?a—66, Gu—7€1

The minimum detectable effect is then derived from this
equation by assuming equal to its standard deviat ions, which

finally gives,

v = <-?2; K2ty 11+ (1 o+ 8t\)1/k2)1/2] (3.20)

From the curve representing the gamma detection limits,
in fig.3.5, and from the value given by equation (3.20), the
minimum detectable weights of the elements are calculated.
First, from fig.3.5, it is easy to derive the minimum detec-
table absolute activity by dividing by the efficiency of the
counter. By means of these limits, the minimum detectable
weights for each element are thenuderived by comparing the
results to the specific activity which is calculated from the
given experimental conditions. Since an element can give

72

several radioisotopes upon irradiation, e.g. ~Ga, a certaln
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number of different values are obtained for the minimum detec—

table weight of the element. Among these values, the smallest

one 1s selected for that element.

3.4. MODIFICATION OF THE CODE

As mentioned in the previous subchapter 3.1, the
computer code examined in this thesis was prepared originally
by using an IBM 370/165 computer with fortran IV level G and
assembly languages of the computer used, ét the Scientific
Information Processing Center, Ispra-Italy. It was then adopted
for use with the UNIVAC-1106 at BU. However, since a Calcomp
plotting unit was not available in BU and the assembly
language depends on the computer used, it was impossible to
modify it ‘in the original form to UNIVAC-1106. Therefore, all
the plotting‘éubroutines (assembler) which were given as two
files, were deleted from the source program. The remaining
part of the code which still comnsists of a main part and
thirteen subroutines, was run by using the UNIVAC-1106. This

listing is given in the appendix I.

The modified form of the code then was recorded on a

new tape for further studies by BU-NE Department.

Some examples of the updating programs (*) used during

the procedure mentioned above, are given as follows:

The first program is used to read the original tape
and the second is used to record the content of that tape to

the main storage of a UNIVAC-1106 computer used in BU. First,

(¥) These updating programs are prepared according to EXEC
level 36R2 (1978) manual, EEXEC-78], SPERRY UNIVAC, Series
1100, Excutive System, Vol.Z2.
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main program and input data were recorded on the same file,

and they were then loaded separately into three different

files; one being the. program file, second being the input

data for sample problem, and
sample problem. To rerun the
data files, many corrections

and 6 given in the following

the third omne as spectra for
main program by adding these
were necessary. Programs 3,4,5

pages, represent some examples

for updating procedure. Program 6 is also used for the rerun

of the main program. Finally, program 7 is used. for recording

all these processes and output data on a new tape and program

8_ié for getting a listing of that tape.



Program 1 | Reads the tape

A RUN,

A ASG, TJ
ISE

Q@ CoB,

A WAP, IN
/a xQT
A FIN

T., 6C9, D80218

IDENTIFICATION DIVISION.
PROGRAM-ID. TEYP-OKUMA.

- ENVIRONMENT DIVISION.

CONFIGURATION SECTION.
SOURCE~COMPUTER, U-1106.
OBJECT-COMPUTER. U-1106.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT T ASSIGN TO UNISERVO
DATA DIVISION.
FILE SECTION.
FDT
. LABEL RECORDS OMITTED
RECORDING MODE IS F.
0 1 T-REC PIC x (80).
PROCEDURE DIVISION.
AC. OPEN INPUT T WITH NO REWIND.
OPEN OUTPUT F.
OKU. READ T AT END GO TO SON.
DISPLAY T-REC UPON PRINTER.
G0 TO OKU.
SON. CLOSE T WITH NO REWIND.
STOP RUN.



Program 2 Records the tape on the mass-storage
AQRUN,
AASG, TJ T,,6C9, D80218
ADELETE, C  GAMMA,
@ASG, UP  GAMMA,
RQUSE F., GAMMA,
@aCoB, ISE
IDENTIFICATION DIVISION,
PROGRAM~ID, TEYP-OKUMA ,
ENVIRONMENT DIVISION.
CONFPIGURATION SECTION.
SOURCE-COMPUTER . U-1106.
OBJECT-COMPUTER . U-1106.
INPUT-OUTPUT SECTION.
FILE-CONTROL,
"SELECT T ASSIGN TO UNISERVQO T.
SELECT F ASSIGN TO MASS-STORAGE P,
DATA DIVISION.
FILE SECTION,
FD T
LABEL RECORDS OMITTED
RECORDING MODE IS F.
01 T-REC PIC X(80).
FD P
RECORDING MODE IS SDF.
01 FP-REC PIC X(80).
PROCEDURE DIVISION.
AC. OPEN INPUT T WITH NO REWIND.
OPEN OUTPUT F.
OKU. READ T AT END GO TO SON.
MOVE T-REC TO F-REC.
WRITE P-REC
GO TO OKU.
SON. CLOSE T WITH NO REWIND.
CLOSE F.
STOP RUN.



AWAP, IN

AXQT

ADATA, L  SAGLAM.
QPIN

Program 3 Updating of main program

ARUN,

@ASG, UP  DATAl,

@ ASG, A SAGLAM,

a COPY SAGLAM., DATA1,
@ASG, A  GAMMA.

AFTN, US GAMMA, MAIN

-183,183

~184

IF (NPK,LE.1l) GO TO 333

@ PREP GAMIMA ,
AMAP, I GAMMA.MAIN

IN GAMMA , MAIN

LIB GAMMA , .
A XQT GAMMA ., MAIN
@ ADD DATA 1,

AFIN



program 4  Updating of the data file

ARUN,
A ASG,A DATA 1.
AASG,UP DATA 1 (+1).
@DATA,L  DATA 1,, DATA (+1).
~10,10
21
@ END
AFIN

Program 5 Evaluation of a new program and updating of it

ARUN,

@ASG,A GAMMA,

QAASG,A DATA 1,

QAASG,A DATA 2,

RQUSE II, DATA 2,
@ASG,UP SPECTRA,, F ///1000 , UD1O05
ACOPY GAMMA,, SPECTRA,
ADELETE, SR  ,SPET
@DELETE, SR oFIGURE
AFTN,S JKAL
APFTN,S .SMO0S

& L4

¢ L4



@MAP,I - SPECTRA ,MAIN

IN SPECTRA ,MAIN
LIB SPECTRA,
d XQT SPECTRA ,MAIN
a ADD. DATA 1.
 ADD DATA 2,
QA FIN

Program 6 Rerun of the main program with data

A RUN,
@ ASG,A  SPECTRA,
@ ASG,A  TKR,
@ USE 11, TKR,
@ ASG,A  INPUTX,
@ ASG,UP INPUTX(+1).
@ DATA,L INPUTX,, INPUTX(+1).
-10,10
22
SCX 1119.0 3.12 5.675E=-06 3,900E+00
@ END
@XQT SPECTRA. MAIN
AADD TKR,
AADD INPUTX,
@ FIN



Program 7 Records to & new tape from the mass-storage
QRUN,
AASG,A SPECTRA,
aAs8G,T T.,16N,SAGLAM
A HOVE Te,l
' QACOPY,GM  SPECTRA,,T,
@ FIN

Program 8 Taking the listing of the tape

AEUN,

AASG,T  T.,16N,SAGLAN
@ UNIVAC % TTOC,TTOC T,
QAPIN D
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4, COMPARISON OF GRETEL WITH ANOTHER CODE., CORGAM

The importance and use of digital computers in NAA was
mentioned in the previous subchapters. It was also mentioned
that there are many computer codes dealing with this problem.
Each of these codes have their own techniques in analysing,
in unfqlding complex gamma—ray,sbectra. Some of them sutdy
the estimating of intensity coefficients, as Corgam. There
“are many methods for estimating these coefficients. These
methods are stripbing, least squares, iterative methods,

vector analysis and stepwise regression [ECv68, Lev6§].

One of these codes mentioned above, prepared by NEA-
CPL in the experimental data processing field is Corgam.
Corgam was studied before as a subject of another thesis
introduced at NE Department. Since these two codes, Corgam
and Gretel, deal with NAA, but their logics for the
approaching to the prohlems are quite different from each
other, a short comparison of these two coméuter codes will
be given in this chaﬁter. Therefore first, Corgam will be

introduced in a summary form in the following subchapter.

4.1. INTRODUCTION OF CORGAM

Corgam, a correlation algorithm for gamma-ray spectra,
allows the reference gamma—-ray spectra to be correlated with
a complex gamma-ray spectrum [@c—6§]. This correlation algo-
rithm is based on a least squares procedure which is a logical

method for determining the intensity coefficients for NAA.
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The analysis used by Corgam is described as the least squares
procedure for fitting a dependent variable, e.g., a complex
spectrum, to a set of independent variables, e.g., a set of

reference spectra.

Corgam sets up a mathematical model in order to make
an analysis by using least squares procedure. The formulation

of Corgam can be summarized as follows:

The gamma-ray spectrum of a complex sample containing

several isotopes (m in number) may be represented by [Ec—6§],

m
Y, = .Z Bij i=1,2,...,n . : (4.1)
i=1
where,
Y. = the counts registered in channel i of a multi-

i
channel analyzer.

: . . . .t

Bij = the counts registered in channel 1 from the j] b
constituent isotope.

The reference gamma-ray spectra of each of the m
constituent isotopes are related to the complex gamma-ray
spectrum by, '

m
. = X..B. + e. i = 2,00 .
Yl 'El 1353 3 1 1,2, ,m (4.2)
J_
where,
Bj = the intensity coefficient for isotope, ], i.e., a

coefficient proportional to the quantity of isotope j in the

complex sample.
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. . . .t

Xij = the counts registered in channel 1 from the .3 b
isotope of known quantity.

e, = the deviation at point i of the estimated value

of Y., LX,.B., from the observed value Y..
i ii’] i

There are some difficulties in applying least squares
technique to the unfolding of gamma-ray spectra. One of them
is that some calculated intemnsity coefficients may have nega-
tive sign. Forvphysical reasons, they must be non-negative.
Besides, the least sqﬁares method may yield positive inten-
sity coefficients for all reference spectra, but some of
these may not be significant according to the tests applied.
The problem is to determine which reference spectra are mnot

significant.

in order to overcome these difficulties, some statis-
tical tests are applied such as t value for the null hypo-
thesis which is calculated for each intensity coefficient.
These values.are used in the correlation algorithm to elimi-
nate those reference spectra for which the calculated inten-
sity coefficients are negative or non-significant.

As a summary, it can be stated- that Corgam,

a) compansates for electronic instabilities in the

multichannel analyzer,

b) corrects for the background, subtracts it from the

complex spectrum,
c¢) normalizes the data to a fixed neutron flux level,

d) represents a mathematical model in matrix form for

reference spectra and allows a choice of weighting factors,

e) allows a choice of methods for the calculation of

standard deviations.
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f) it corrects for decay time,

g) may also consider time dependent spectra for those

isotopes which have isomers.:

Finally, Corgam is a novel method of unfolding complex
gamma-ray spectra because the variance calculations include
contributions from both the complex and reference spectra.
Also, only reference spectra that have intensity coefficients
which are significant at a preselected level are retained in

the output.

4.2, COMPARISON OF THE TWO CODES

As mentioned in the pre&ious chaﬁters, Gretel and
Corgam are two.comﬁuter programs_preﬁared for NAA problems.
However, their mathematical approach to these problems are
quite different. One of the reasons for these differences 1is
that they are prepared to analyze data from different kinds
of detectors; Gretel uses data from a Ge(Li) detector, Corgam
from a NaI(Tl) scintillator. Therefore, their data handling
procedures are different from each other. Besides that, many
authors apply their own techniques to unfold gamma-ray
spectra. For the comparison of theée two codes, this sub-

chapter gives the main specifications in the following form:

CORGAM is a computer code of unfolding complex gamma-
ray spectra by using reference spectra. In the analysis,
intensity coefficients of the isotope spectra which are sig-
nificant at a preselected level are retained in the output
and the variance calculations include contributions both from
the reference and the complex ppectra [§6-82, Ec—6§]. Its

specifications can be given in a brief form as follows:
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1. Corgam is based on estimating the intensity coeffi-
cient. It uses the least squares procedure for fitting a
dependent variable, i.e., a complex Spectrum, to a set of

independent variables, i.e., a set of reference spectra

[Ec-68].

2. Corgam sets up a mathematical model and by using
the least squares procedure, correlates the reference gamma-

ray spectra with a complex one.

Example: The program multiplies any spectrum of a
reference isotope with a coefficient and similarly other
spectra with other coefficients. These coefficients are
defined as intensity coefficients. Then, adding the contents
of these spectra channel by channel, a third sﬁectrum is
obtained. Subtracting the complex spectrum due to an unknown
sample from this third one, their difference is obtained. By
using the least squares procedure the program tries to cal-
culate these coefficients for the minimization of that diffe-
rence. Those intenstiy coefficients are proportional to the
quantity of isotope in the complex séectrum. Finally, the
quantity of the isoﬁope in the comﬁlex can be given in terms

of ppm.

3. The reference spectra and the complex one required
for Corgam are collected for the fixed counting time, using

the scintillation detectors.

4., Before the analysis of the spectra, Corgam compen-—
sates for electronic instabilities in the spectrometer system
used, becausebthese instabilitiés can cause shifts in these
spectra. To compensate for these inconsistencies, the gamma
ray photopeaks of the spectra are fit to a Gaussian function

using the least squares method.
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5= Corgam corrects for the background and decay times.

It normalizes the data to a fixed neutron flux level.

6- Corgam in the standard form is restricted to a prob-

lem of 400 channels and 15 reference spectra.

/- Corgam requires less than I minute of execution time
with the restrictions mentioned above, on the computer IBM
360/50.

8- Corgam also considers time dependent spectra for

those isotopes which have isomers.

9- The program was recorded originally for IBM 360/50
using fortran IV level G. It was then updated by BSgriin,
[Eé—SZI, for UNIVAC-1106. .The updated form of the code was
recorded on to a magnetic tape for further use in BU-NE depart-

ment.

10~ An intermediate disk storage is required for Corgam.

The source deck contains 1303 cards.

GRETEL is a computer program which is set up for rou-
tine batchwise processing of spectrometric data [?u—7€]. The

characteristics of Gretel can be given as follows:

1- Gretel performs the quantitative analysis of gamma-
ray spectra using special oriented libraries which are prepar-

ed for each particular problem.

2- The gamma-ray spectra needed for Gretel, are obtain-

ed by Ge(Li) detectors.

3- For the analysis of the spectrd, a preliminary data

handling procedure required was discussed in detail in the
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clapter 3. As a summary, this procedure can be given as:
First, smoothing of the spectra is. done. Then, the peak loca-
tions are searched by using some tests to avoid the statis-
tical fluctuations being kept as analytical peaks. Computa-
tion of the peak areas is the third step of the program. Two
different methods are used for that purposé. Since Gretel
examines any spectrum peak by peak, for the visible peaks a
method derived by Yule, [Eu—6§], and for hidden peaks new

detection limits are determined.

4= In Gretel, compton continuum at the fixed level is
substracted from the computed areas of the photopeaks. Also,

decay time corrections are made.

5- The restrictions for Gretel in the standard form,
are given asj; 50 elements as the maximum number for the
oriented 1ibrafy which corresponds the reference isotopes in
Corgam, and 4096 channels as the maximum number of the

spectrometer used.

6~ For a typical analysis, on the average, of 30 spec—
~tra of 2048 channels (a calibration spectrum plus 29 unknowns)
with a library of 30 elements the running time is about 30

seconds.
7- The memory requirements are not much for Gretel.

8—‘Gretel was recorded originally for IBM 370/165 using
fortran IV level G. The code was then updated by the author
for UNIVAC-1106, by deleting all the plotting subroutines
since there was not available a Univac plotting unit. The
modified form of the code is recorded on a new magnetic tape

for further studies by BU~NE department.



-77 -

As a result of these specifications and others given
in 4.1, one can conclude that Corgam is a more comprehensive
program prepared for the activation analysis by using a
NaI(Tl) scintillation detecth and a small channel region in
the spectrometer used. On the other hand, Gretel is one of
first ones prepared for NAA problems by uéing a Ge(Li) detec-
tor which has a better energy resolution than a scintillator.
The program also gives analog outputs with a Calcomp unit and

it performs the quantitative analysis.
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5. DISCUSSION anp CONCLUSIONS

The basic principleé, the use and importance of
neutron activation analysis, NAA, was discussed in the
previous subchapters. It was also mentioned that the determi-
nation of the microconstituents of an unknown sample was
possible down to the ppm (parts per million) level or even
to the ppb (parts per billion) level. As also discussed in
the previous chapter, determination of a large number of
elements in one sample and the treatment of the comparison
samples are very troublesome and time consuming. Therefore,
instrumental activation analysis has been improved as omne of
the major techmiques for the control and measurement of the
trace element distribution in a large number of samples;

The speed of this technique is based to a large extent on the
availability of nuclear reactors with a high and reliable
neutron flux. It also depends on the development of the high
resolution gamma-ray spectrometers with the comﬁuter hardware
and software. The computer programs for NAA problems are
usually prepared for the spectra obtained esﬁecially by two
types of detectors, such as NaI(Tl) scintillators and Li
drifted Ge or Si semiconductors. Recently, semicomrductor
detectors with excellent energy resolution pushed the number
of energy channels required for an adequate spectral response

up into the thousands.

As an example, a computer code for NAA based on a
GE(Li) spectra was studied in this thesis as a part of it.
The program which is set up for routine batchwise processing

of spectrometric data, was first prepared in 1966 as one of
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the earliest codes developed for Ge(Li) spectra., This program
has then been revised and rewritten to follow the continous
development of the analytical instrﬁmentation, such as multi-
channel analyzer, calcomp unit of the computer used, etc. The
new program, called Gretel, performs the quantitative analysis
of gamma-ray spectra obtained by a Ge(Li) detector which has

a better energy resolution than a scintillator. The data-
reduction system required for Ge(Li) spectra is used in
Gretel. This system involves the smoothing of the spectra,
differentiation of these data, the determination of peak loca-
tions and peak boundaries, the computation of peak areas and
the associated errors. The program gives the results in terms
of ppm in the form of digital lists. In addition, with some
modifications in the main program, analog outputs caﬁ also be
obtained by means of a Calcomp unit if it is available. Also,
Gretel performs the search of the small peaks not detected

over the background and gives the minimum detectable activity.

However, one can not conclude that Gretel is ah>integ—
ral program. Because the program fails in the identification
of isotopes when there are interferences coming from different
isotopes, e.g., Sc and Zn. To avoid this problem, the prepa-
ration of the libraries for each kind of problem, which is a
responsability of the analyst, is very important. Some sug-

gestions can be made to correct this shortcoming. First, for

the preparation of any library, '"analytical peaks™ should be
chosen. These peaks are those given the best sensitivity and
the highest chance of being free from interference within a
range of energy which depends on the resolution of the detec-
tor. Second, when there are interfering isotopes, some modi-
fications can be applied to the méin program such as control
peaks. Introducing other peaks due to interfering isotopes,
one can check whethe;bthese isotopes are present or not.

Third, the energy range in which the interfering peaks are
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searched could be restricted considerably by using a pre-
amplifier with a high resolution power. Fourth, since the
single Ge(Li) measurements are not adequate so the coinci-
dence measurements may be offered for analysis of gamma-ray
spectra free of interference. However, coincidence technique
is not much succesful for Ge(Li) detectors because the reduc—

ed detector efficiency seems to be a serious obstacle., -

The other program, Corgam, described briefly in the
Chapter 4 to make a comparison, examines the spectra obtained
by a NaI(Tl) scintillation detector. As mentioned in the
above subchapters, Corgam has a more comprehensive mathemati-
cal model; so it can be stated that it is one of the better
programs for the resolution of gamma-ray spectra with the
correlation algorithm. Besides, the program can be applied
to other kinds of analysis probleﬁs, such as the analysis of
a spectrum in the ultraviolet light regipon, etc. On the other
hand, Corgam is restricted to a problem of 400 channels and
15 reference spectra due to the level of accuracy desired. |
Also, the computer memory requirements are large for the

correlation algorithm.
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APPENDIX A
THE METHOD OF LEAST SQUARES

A measure of the fit for the curve C given in-the

figure, to the given data is provided by the quantltles

2 2 2
D1 + D2 + ...+ DN. Tho se D s are denoted as deviatiomns or
errors.
Y

If D's are small, it is said that the fit is good, 1if

they're large, the fit is bad.

0f all the curves approximating a given set of data
p01nts, the curve having the property that D% + Dé + ... F Dé
is a minimum is called a best fitting curve in the sense of
least squares. It is also called a least square curve. Thus
a line having this property is called a least square line; a

parabola with this property is called a least square parabola,

etc. [ﬁu—6i].

. The least sqare line: The least square line approximat—
ing the set of points (xl,yl), (xz,yz)...(xn,yn) has the
equation, rEc—6§],

y. = A + Bx, + e; i 1,2,...,n (L)

1 1 1
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where e, is the deviation at point i of the estimated value,
from its observed value Vo A and B are the true values of
the intercept and slope respectively. The estimators a and b
for A and B, can be obtaine&_by_minimizing the sum of

squared errors. If each data point has a different, statisti-
cal, accuracy, then each residual is multiplied by a proper

welght, W Therefore the sum of squared errors is given
by, [Ec-68, So—4i],

R o 2
s = ¢ e = 2 [y;- (A+Bx J]" w, (2)
i=1 i=1

For this problem w, are equal to 1. Then,

n
2
s = & [y; - (A+Bx.) ] (3)
i=1 )
g is minimized by differentiating with respect to A
and B, and equating the results to zero. Then a and b the
estimators are substituted for A and B. The resulting equa-

tions are,

W ~Mp

Eyi-(a+bxi)] = 0 (4)

{Xi[ii - (a+bxii]} = 0 , (5)

n ~MmpB

i=1

Equations (4) and (5) are rearranged into a form called

the normal equations [@u-6i],

n n
an + b L x; = z vy (6)
n n 9 n .
a ¥ x. +b I x; = L X.¥.- (7)
i=1 * io1 Y i=1 Y%
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Solution of these equations for a and b, results in,

n n n
I ox.y. - ((2x.)02 y.))/n T (x,-%)(y;=¥)
i=1 Ut i=1 % i=1 % i=z1 * t
b = = = (8)
2 , 2 2 n -2
z Xi—( X Xi) /n T (x.-x%)
i=1 1=1". 1=1 L
a = -}-7 - b;( (9)
where
_ n
vy = (I yi)/n and, (10)
i=1
_ n
x = (% x.)/n (11)
. i .
1:].

Then, equation (1) can also be rewritten in terms of
the estimators b and mean value %X, y through the use of

equation (9) as,

y; =y * blxy + x) (12)
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APPENDIX B
ISOTOPE BUILD-UP AND DECAY

Considering Nl’ the number of parent and NZ’ the
number of daughter nucleus as functions of decay constants
and time, it is possible.to write the decay rate of the

parent nuclei as,

le
- "MW (1)
or
dN, -\, t
1 1
c = MY1,0® (2)
where,
N, o number of parent nuclei initially present
> .
Xl : decay constant of parent
The analogous equation for the daughter nuclei is given
by,
sz
=t = - 3
it = Rr T AN (3)

Since RT represents the rate of formation of the

daughter, it is also given as,

——= = AN e - AN, (47

which is a lSt order linear differential equation.
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FOr the solution of that equation, choosing y = N,
x = t, P(x) = xz and the integrating factor as,
SP(x)dx Jhndt Ayt
e = e = e

then, multiplying both sides of the original differential

equation, eg.(4), with this factor, it is obtained as,er‘6€J

e —EE-+ e XZNZ = AlNl,O e e

where the sum of two terms cn the left side are gqual to the
kzt ’
term —— (e NZ)'

Then,

Aqt N
d 2
E?(N2e ) = AN e

z—xl)t

it for N

2 3
A -A, t -A,t A, t
1 1 2 2 .
= : - - + 5
NZ. T Nl,O(e e ) C e {(5)
2 1
I1f the amount of daughter is initially zero, i.e., at
t = 0, N2 = N2 0= 0, then the second term of the equation (5)

at the right side which represents the decay of daughter

vanishes.

" Finally, one obtains

A -\t -A,t
1 1 2 »
N, = oo M,ole © ) ©)

2”1
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APPENDIX C
SINGLE COMPARATOR METHOD

Neutron activation analysis usually consists of 5
steps, such as 1. irradiation, 2. purification, 3. measure-

ment, 4. comparison, 5. verification'[éd—7q].

For the first step, suitable amounts of the sample and
standard are weighted and irradiated simultaneously for a
predetermined time. The sample and standard sizes should be
chosen so that the intensity of radiation emitted from the
desired radioelement will be approximately the same in both
sources. There are three methods for the aﬁalysis such as
a) absolute method, b) comparator or relative method, c)
single comparator method. Single comparator method is used in

Gretel so it will be described briefly in the followingg

The use of germanium-lithium drifted detectors allows
the simultaneous determination of an important number of
elements after a single irradiation. The classical comparator
method requiring one comparator for each element to be
determined hence becomes less appropriate for routine work.
These operations are timewconsuming and can also introduce
sour ces of error. On the other hand, the absolute method
which performs direct calculation of weights of the isotopes
from an estimation of the activation formula, suffers from

the inaccurate knowledge of several constants.

In the single comparator method, the known weights of
the elements are irradiated together with a suitable flux
monitor under specified conditions (A known weight of a
reference element is taken as flux monitor). The unknown sample

is then irradiated with a similar flux monitor which is used
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as a single comparator for different elements [@u—6§]. This
method is suitable especially for routine or automated deter-
minations; mainly when dealing with isotopes with a very
short half-life, when a large number of elements is determin-

ed or when standards and samples could not be irradiated to-

gether.

There is also a very similar method which utilizes
elements present in known quantities in the matrix itself as
internal standard (as in Gretel), with the advantage of

correcting flux perturbations within the matrix.
Principle of the method can be summarized as follows:
The weight, w, of an irradiated element is related to
the photopeak counting rate, Ap, of the radioisotope measured

by the relation, [@u—6§],

_ Ay -M .
¥ = 3SD oNEad (1)

where,

M: atomic weight of the irradiated element
§: isotopic abundance of the target nuclide.

g: effective activation cross section for the neutron
energy spectrum used

N: Avagadro's number

efficiency of the detector for the gamma ray measur-—
ed

a: gamma-ray abundance in decay scheme
neutron flux
. -AT . . . .
S: saturation factor (l-e ) depending on irradiation
time T and decay constant )

D: decay factor (e_Xt), where t is decay time
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When the neutron flux is measured by irradiating a
known weight of a reference element (neutron flux monitor)
and measuring the induced radioactivity by gamma-ray spectro-

metry and using the other known quantities due to this ele-

ment, the same relation holds:

Ap* M¥ (2)
S*D*W* OX¥S¥NE¥a¥

where the asteriks refer to the neutron flux monitor which is
also used as single comparator for the elements to be deter-

mined in a sample. By substituting ¢ taken from'eg.2 in eg.l

one obtains,

_ Ap S*D¥* 4 3
W'RKFSDW (3)

where

ko= (CROTNETEN, ) (20N, (4)
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APPENDIX D
CONVOLUTION METHOD

In much experimental work, the information may be
obtained in the form of a two-column table of numbers, e.g.

A vs. B. There are some methods for handling of this type of
data [Ea—6{].

One of the simplest ways to smooth fluctuating data is
by a moving average. In this procedure, one takes a fixed
number of points, adds their ordinates together, and divides
by the number of points to obtain the average ordinate at the
center abscissa of the group. Next, the point at one end of

the group is dropped, the next point at the other end added,

and the process is repeated.

Table (1) illustrates how the moving average might be
obtained. According to this table, the set of numbers on the
right are the data or ordinate values, those omn the left, the
abscissa information. The outlined block in the center may be
considered to be a separate piece of paper on which a new set
of abscissa numbers are written ranging from -2 through 0 to
+2. The C's at the right represent the convoluting integers.
For the moving average, each C is numerically equal to one.
To perform a convolution of the ordinate numbers in the table
of data with a set of convoluting interges Ci’ each number imn
the block is multiplied by the corresponding number in the
table of data, the resulting products are added and this sum
is divided by five. The set of omnes is the convoluting func-
tion and the number by which we divide, in this case 5, 1is
the normalizing factor. To get the next point in the moving
average, the center block is slid down one line and process

repeated.
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r1800.0 }05I Table 1. Convolution opera-
1799.8 712 tion.
1799.6 717

Abscissa

1799.4 ) " 718 point on the left, tabular
1799.2 1% -2 c_, | 721 data on the right. Opera-

o -2 tion is the multiplication
1799.0 lxo—l C—ll 722 of the data points by the
1798.8 [ x c | 795 c?rresponding Ci, summa-

o o tion of the products and
1798.6 lx0+l C1 | 730 division by a normalizer,
1798.4 lx +2 c, | 735 resulting an a single

o} 2 convolute at point Xg.
1798.2 I ! 736 '
1798.0 _ 741
1797.8 746
‘1797.6 750‘

The concept of convolution can be generalized beyond
a simple moving average. In the general case the C's repre-
sent any set of convoluting integers. There is an associated
normalizing factor. The mathematical description of the pro-

cess described above, is given as;

+m

Yj = S (1)

The index j represents the running index of the ordi-
nate data in the original data table. For the moving average,
each Ci is equal to one and N is the number of convoluting
integers. However, for many types of data, the set of all 1's
which yields the average, 1is not particularly useful. For
example, on going through a sharp peak, the average would
tend to degrade the end of the peak. There are different
types of smoothing functions. Figure (1) illustrates these

functions.
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XO > - Xo >
() (8)
«¢ 'S = ! =
Ao Xo
(c) | (D)

Fig;l— Various convolute functions

A. Moving average. B. Exponential function. C. Symmetrical
triangular function. D. Symmetrical exponential function.

The function in the figure 1.B is an exponential set

which simulates the exponential law. The usual spect-

rum from a spectrophotometer is the resultant of two convo-
lutions of the actual spectrum of the‘materialg first with a
function representing the slit function of the instrument
which is given in the figure 1.C, and then this first convo-
lute spectrum is further convoluted with a function represent-

ing the time constant of the instrument.
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APPENDIX E

LISTING OF COMMON VARIABLES USED IN GRETEL

The common variables used in Gretel can be given im

the following form:

ELI

ENT
ICAN
INT

ELEM
EN
FWT

XLAM

AA
COUNT
SPSM
DER

ISTAR
IEND
INDEX
JMAX
FMEDIO

AREA
ERR

FWHM
LS
CENTR

Symbol of the radiocelement in calibration
library

Energy of this isotope in keV
Channel in which the calibration peak falls

Interval for the search of the calibration
peak (in channels)

Symbol of the radioelement in oriented library
Energy of this isotope in keV

Full width at half maximum in keV (oriented
1ib.)

Decay constant of the radiositope in minutes
(oriented 1ib.)

Specific activity (oriented 1lib.)
Counts in each channel
The smoothed values in each channel

Differentiated values of the contents in each
channel

First channel of the spectrum

Last channel of the spectrum

Index indicating the kind of the peak found
Number of peaks found by PKF

Average value of the geometrical correction
factor

Area of the photopeak calculated by SURF

Error calculated during the evaluation of
peak areas

Full width at half maximum
Left limit of the peak found
Center of the peak found by PKF



LD
PMOL :

DECAY

VALA

PESO
TDEC1 :

TIRR

TCON

ALFA

BETA
FLUX
WEIGHT
STAND(6,K):
NELST
IREL

NIRR
MO

ANOME
ASAMPL
EL4

CKK
VKK
VMAX
NPK
EL3
VS
P2
CS
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Right limit of the peak found

Mo%ecular weight of the element given in the
oriented library

Decay constant of the radioisotope
(calibration 1ib.)

?pecific activity for a ugram sample
irradiated in a thermal flux of 10!3
neutrons/cm?sec (calib.1lib.)

Weight of the element in grams (calib.,lib.)

Decay times of radioisotopes calculated by
TDEC

Irradiation duration in minutes
Counting duration in minutes
Slope of the calibration line
Intercept of the calibration line
Neutron flux during irradiation
Weight of the sample in grams

Area zero/microgram of the element

: Number of standards in standard library

A switch indicating the way which is follow-
ed by the program

Irradiation number

The beginning of the measurement being year,
month, day, hour and minute

The name of the problem involved
Identification of the sample

Symbol of the radioisotope found by FIRST for
the calibration line

Center of the peak found by FIRST

Energy of the peak found by FIRST

Counts due to the peak found by FIRST
Number of the peaks in the calibration lib.
Symbol of the radioisotope found by SENSIT
Counts due to that peak

Energy of that peak in keV

Center of that peak
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VS2 : Right limit of that peak

VD2 : Left limit of that peak

CLS2 : Channel contents at the right limit of the
peak

CLD2 : Channel contents at the left limit of the
peak

ISENS : Number of peaks found by SENSIT

EL2 : Symbol of the radioisotope found by PKF

Ve : Counts due to the single peak found by PKF

PI : Energy of that peak in keV

VSl : Right limit of that peak

VD1l : Left limit of that peak

CcC : Center of that peak

CLSI . Channel contents at the right limit of that
peak

CLDI . Channel contents at the left limit of that
peak

IPICK : Number of single peaks found by PKF

FDEC : Decay factor calculated as ektdec by AgALYS

FSAT : Saturation factor calculated as (l—extlrr) by
ANALYS

DENS : Density of the sample

EL2D : Symbol of the radioisotoﬁe found by PKF

yCD  : Counts due to double ﬁeaks found by PKF

PID : Energy of the doublet in keV

CCD : Center of one of the doublet

VID : Left limit of that peak (or right limit accor-
ding to peak)

CLID . Channel contents at the limit of that peak

IPCD : Number of doublet

EL2REL : Symbol of the radioisotope found by PKF when
’ there is a standard library

EL3REL : Symbol of the radioisotope found by SENSIT
when there is a standard library

EL2RDRE: Symbol of the radioisotope which gives a
doublet when there is a standard library
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APPENDIX F
LISTING OF THE INPUT DATA AND INPUT OPTIONS

Input for Gretel consists of:

i) IME: One card for the computation of decay times
(in minutes) of the radioisotopes after irradiation in the

reactor. (It indicates the days in each month of the year)

FORMAT (121I6)

ii) LIBST: One card indicating the number of peaks of

the calibration library.

FORMAT (16)

iii) One card for each gamma peak of the calibration

library. This card contains:

ELI : Symbol of the radioelement

ENI r Energy in keV

ICAN . Channel in which the calibration peak falls
INT . Interval for the search of the calibration

peak (in channels)

DECAY : Decay constant of the isotope to which the
peak belongs (A = 0.693/'1‘1/2 in minutes)

VALA : Specific activity for a_ g sample irradiated
in a thermal flux of 1013 neutrons/cm2 sec

PESO : Weight of the element in grams

where the formats are given as,

FORMAT (A6, F7.2, 214, 2E10.4, F12.8)

iv) NLIB: One card indicating the number of peaks of

the "oriented analytical library".

FORMAT (I6)
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v) One card for each gamma peak of the above mentioned

library.

This card contains:

ELEM

EN
FWT
XLAM
AA
PMOL

Symbol of the radioelement of the oriented
library

Energy in keV

. 'Full width at half maximum in keV

Decay constant of the radioisotope in minutes
Specific activity

Molecular weight of the element

Where the format is given as,

FORMAT (A8, 2F10.3, 2EL0.4, F10.5)

vi) One card giving irradiation and problem character-

istics:

FLUX

TIRR
10 :

NIRR
ANOME
DENS

Put 1 1if

Neutron flux during irradiation in neutrons/
cm? sec

Irradiation duratiom in minutes

End of the irradiation stating its year, month
day, hour and minute '

Irradiation number
The name of the problem involved

Density of the sample, to compute atoms/cm>
for each element

not requested.

FORMAT (EL10.4, F10.3, 5I4, I5, 5A4, F7.3)

vii) One card with a set of figures and switches allow-

ing the program to flow in different ways:
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NCH

NSMO

IPDO

IASCI

- 103 -

Number of spectra to elaborate

Number of channels for each spectrum. In the
case in which a partial data-out has been
performed, )

NCH = 2048

Number of points to be used for the smoothing
of the spectra

NSMO = 5 five point smoothing
WSMO = 7 seven point smoothing
NSMO = 9 nine point smoothing

Indicates if a partial data-out has been
used:

IPDO 0 the wanole spectrum has been punched

IPDO 1 partial data-out

Indicates the perforation code used:

IASCL 1 IBM code
IASC1 = 2 ASCl1 code

TASClL = 3 ASCll code, no parity

where the format is given as,

FORMAT (616)

viii) In the case of partial data-out (IPDO = 1) one

card for each measurement, containing:

MO

ASAMPL
WEIGHT
TCON
ISTAR
IEND

year, month, day, hour and minute of the
beginning of the measurement

identification of the sample
weight of the sample in grams
counting duration in minutes
first channel of the ﬁartial sﬁectrum

last channel
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ITR : switch indicating whether to elaborate the
spectrum or not

ITR = 1 elaboration
ITR = 0 no elaboration

IS : switch indicating whether the area of the
peaks must be computed with the original

spectrum or with the smoothed omne

1S = 0 original spectrum

1S = 1 smoothed spectrum

Where the format is given as,

FORMAT (5I4, 3A4, F10.6, F10.3, 2I5, 312)

ix) According to the values of IASCI, one of the

following cards is read for each measurement:

a) IASCI = 1 or 2; the card contains:

MO, ASAMPL, WEIGHT, ITR, IS

FORMAT (5I4, 3A4, F10.6, £0X, 2I2)

b) IASCI = 3; the card contains:
‘MO, ASAMPL, WEIGHT, TCON, ITR, IS

FORMAT (514, 3A4, F10.6, F10.3, 10X, 212)
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- APPENDIX G
DESCRIPTION OF GRETEL

Gretel, as mentioned in the chapter 3.1, performs the
quantitative analysis of gamma-ray spectra obtained by Ge (L1i)
detectors. The program is composed of a MAIN part which con-
trols the various subroutines and allows the reading of the

input data and library from punched cards, a number of sub-

routines and three funétions.

As also mentioned in the same subchapter and in the
3.4, some modifications due to elimination of some subroutines
belong to plotting procedure were required on original Gretel
in order to adopt it to UNIVAC 1106. After having eliminated
these routines, the program reran. These thirteen subprograms
called by the main program are given in the following pages

in detail.

The gamma-ray spectra of ub to 4096 channels obtained
by the multichannel analyzer, are first punched on papetr
tapes and read by one of the routines, TAPE, TAPEAS or
TAPEGA, according to the punching code adopted, such as IBM,
ASCTII or ASCII with no parity. The routines transform the

data in a suitable fofmat, either by the function CONV or
CONVB.

The routines used in Gretel, except the five mentioned

above, are listed in the order called:

1- Function . TDEC
2~ Subroutine SMOOS
3- Subroutine DERIV
4- Subroutine FIRST
5- Subroutine KAL
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6- Subroutine ANALYS
7- Subroutine PKF

8- Subroutine SURF

9- Subroutine SURF2
10~ Subroutine SENSIT
11- Subroutine PRINT

The following is the description listing of the main
and sybprograms called by the main part. These descriptions

are given with their options.

MAIN PROGRAM

The main part of the program reads the data of the
calibration source, the oriented or standard libraries and
some other input parameters, such as weight of samples and

neutron flux. It also controls the various subroutines and

functions.

It contains a number of common statements at the

beginning of the program. These are described in the appendix
E.

1. Function TDEC
FUNCTION TDEC (MO, IO, IME)
DIMENSION MO(5), I0(5), IME(12)

Where MO, I0 and IME are defined in the appendix F. MO and IO
are in terms of year, month, day, hour and minute so they are

given as MO(5), I0(5).

This function calculates the decay times of isotopes

in minutes.



- 107 -

2. Subroutine SMQOS
SUBROUTINE SMOOS (NSMO)

NSMO : number of points to be used for the smoothing
of the spectra

NSMO = 5 five point smoothing
NSMO = 7 seven point smoothing
NSMO = 9 nine point smoothing

This routine performs the smoothing of the spectra on
five, seven or nine points in order to reduce the influence

of the statistical fluctuations.

3. Subroutine DERIV
SUBROUTINE DERIV (NSMO)

NSMO : it is explained in the above routine

It gives the first derivative of the smoothed spec-
trum. The shape of this spectrum is then analyzed in each

given interval.

4. Subroutine FIRST
SUBROUTINE FIRST (LIBST, NCH, ILI, Js)
DIMENSION CK(10), VK(10), FCOR(LO)

LIBST : number of éeaks of the calibration library
NCH : number of channel of the spectrum

IIT : number of spectra to elaborate

Js : switch indicating whether the area of the

peaks must be computed with the original
spectrum or with the smoothed omne

Js
JS

0 original spectrum

1 smoothed spectrum
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CK : centers of the peaks found
VK : energies of these peaks
FCOR ': correction factor for counting geometry to

the specific activities of the elements
belonging to the oriented library and
finally the calibration line equation.

It is given as,

exp. specific activity

theoretical specific activity

Subroutine FIRST treats the first spectrum of the se-

ries that is calibration spectrum. There is a certain number

of known peaks in that spectrum. The calibration spectrum is

always the first ome in the set.

5. Subroutine KAL

SUBROUTINE KAL (N,C,E,A,B)
DIMENSION C(10), E(10)

N : number of
: number of
libration

E ! gammawray

measurement
channel used as abscissa for the ca-
line

energies used as ordinate for the

calibration line

A : slope of the calibration line

B : intercept

of that 1line

Subroutine KAL calculates the calibration by least

squares fitting, according to the data given in the calibra-

tion library.

The maximum number of the calibration peaks is 10, so

C and E are given as C(10) and E(10).
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6.7Subroutine ANALYS
T - .SUBROUTINE ANALYS(NLIB,NCH,IIL,JS)

NLIB number of peaks of the oriented library which
is prepared for each particular problem.

NCH : as defined in FIRST

ITI : as defined in FIRST

Js : as defined in FIRST

Subroutine ANALYS analyses all the spectra except that
which belongs to calibration library, according to the
information given in the oriented library in each interval
calculated from the FWHM value given in that library. The
program also performs the calculation of the concentration of

the elements present in the sample in terms of ppm.

7. Subroutine PKF
SUBROUTINE PKF (JJJ,III,IRIG)
DIMENSION SIGMA(50)
DIMENSION IND(50)

JJJ ': number of channels of the spectrum
ITI : number of spectrum to be analyzed
IRIG : number of write statements used
SIGMA : standard deviation for each element

IND(JMAX): indexes indicating the kinds of the peaks

found by the routine.

The search of the peaks based on the change of the
sign of the first derivative of the spectrum is carried out
by this routine, PKF. It also searches the possible double
peaks in the spectrum. The mathematical tests used for that

purpose are given in the subchapter 3.3.3 in detail.

The maximum number of elerments of the oriented library

is given as 50 so it is used as dimensions for SIGMA and IND

in the routine.
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8. Subroutine SURF

SUBROUTINE SURF (NCH,JS)
DIMENSION ©POUNT (4096)

NCH : defined in FIRST
Js : defined in FIRST

POUNT : number of counts detected in each channel

This routine computes the area of the peaks found
by the routine PKF. The method for the computation of areas

is discussed in the subchaptér 3.3.4.

9. Subroutine SURF2
SUBROUTINE SURF2 (IRIG)
DIMENSION SIGMA (50)

IRIG : defined in PKF

SICMA : defined in the same routine.

Subroutine SURF2 computes the areas of doublet when

-

they are recognized by the routine PKF.

10. Subroutine SENSIT
SUBROUTINE:SENSIT (RAD)

RAD : minimum detectable effect observed.

If no peaks are observed in the interval indicated by
the oriented library, the minimum counting rates that could
have had a photopeak over the existing background are

calculaced by this routine, SENSIT.



- 111 -

11. Subroutinme PRINT “
SUBROUTINE PRINT (IWR, IRIG)

IWR : an integer indicating what are printed
according to the routines
IRIG : it is defined in PKF

This routine is used for the printing of the results

obtained.
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MAGNETIC
TAPE
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READ
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Flow chart for the GRETEL code




APPENDIX I

LISTING OF THE UNIVAC VERSION OF
GRETEL



AN S U O G e S QT WO @ OOl S TVl ol ol # ey NN a0 MO L O T
CC C CCCCE mm e e e €00 C OC.COC O MMM N NN O ooodsluuyy
CeEccocccccoccocccoccccocccocceco ccccoccc C ccoccoccococca
CEcEcccccoccecccococcrecccccocccoc cccccococa c cocococccaccaca
VU U PO VI R T VUL PTG T PR PO MUY W PO T T PR TR P T T e VI T NS U] Uy P L telo bbb b
DQRRDDDDDDODDDODnDnDDODDDDDDD cecoooo ¢ crocoooctotc
GCGGGGGGGCCCGGFGGGCCGnﬁGCGPCG cecreecee [ GYURGR GR GRUR SR SR GRS
¢l'.'00..".'.l'lb...l..t.l!.‘ & & ®» & 8 & @ 'nut..!.ﬂa'
|
! —~ - [ *
c < o —~ ¥
U u — X *
; - C. ~ *
A O e — C *
| Ve e - U
' LR —~ L
i [ < C.
: - - [fe] -
; c © [ 4
: UL - ~
1 — L <
: [ o -t
i [ - = .
' > > — = g
{ - - < - e
! A - Y —~ z
ce o ~ X st
: Zu U fad ~ =
— —_ e — — > .
R ol c M'—C e = <l P
ol u = —cwn W Rl © =
i < ~ T e > —~C Lt
"' < () e« = o L ©
< — T~ [Tot - L
e - W Lo O ~ —— =
= ——— -~ E Vi U CC x = - L
(8] oo (=N L~ ~— [BYa b Wi X
S} Yrekox [Tol 4 [NENV NS [S1N | o i
) ——C - —~—t D - =W w Zo
| & -5 =C o e - = —_L < = O
i Zel—r O~ ~— i~ o~ o = - b -
b —orC Eo e i O W — - w Lo
: > L O e pavToNTe} -0 xC -
* C PR I Cx — - ciu - =CC
L= C— N —CL IO —— Zc g TR ok o
| o= — e m— O < =D [ Co_ < ~—N < 7
> L OO I L S s~ . - il (SIS il
LG VN e eI~ e —~Com o~ —rr - —C czb
[ CPOIT T =L -0 O oM ¥ -3 e >
B OEIOULd~2 s ~—10 " NN - -~ = e
| e s s eO< . O~ Dl - ¥ Z woex <
o= O eeINeme~e et TN QO LCOC - -— — - 20 O
[V A ~—GLToc~I sU> = OC~ it - o
i ﬂﬂpDRIR.AOF —~ - e a0 — =0 g Sy o
<2 Lt LT~ MOZ i~~~ el - LizT Lec
p3 - (d\ P o =4 I wnl = R e B —_ - =T —t
= g AT s> e~ Owild I N0 s Y O <TINE
< T DWW CCL T SIS e~ L Y - XC e [
cz 0 Lecl el s2e o e—nl Cle e ~S@cl cro<=
[ S5 < SmOL~CEOH » DIV ANCCNG S HZOD CoChH
c [P T L e e R JEAEY SN o R W TR b= T W VR ST s (ST S B o RTEVAN V]
o 1 O~ sl e L. bl b < - e~ - -
[al L e e O et INNUINC LN 20 Il —~T oo [ lag @]
Tl e rr e UCCE NS e N e - - e & O [FTRIRE
o O e Sl QLI b abe w0 N - OO0 o~
[ I louvcr O ol e S o 0O =0 NN Y
2! il L QOee 1200 NN oNowLl © < Y e U e ot e FOFF
L ~ e o T I T e o I L it t g ) -0 N
- Cco TTETITTOTT S-S —wIZZE U 0O NTZnNX il ———
e % CCCCCOCCC CcCcgoarcco = BS m—rr ~ » CCCC
o o EEEEIXIIIE LIZCzCe2Ez e XU CCTOoORE % o2
= IS5 555553535 E5E I3 A3 S 2Z —CESS e # <L <L T
[e) LLr CCooCcoOCCo cooucuoet w< Towscuilcuibin bl ¥ e
(@) Cor COOUUUULLL oL U oL CO LOCCiCmmCrarHE  * DWnUWn
-~ Lol
™ o3 -
™~ [
H ~ o
couuww (&2 o (&} (&) COLLCULO

_..I.."....Q.-."l'...'l.l.!.l.‘......'.
LU M O CO 0! A OO N SO O AN N O OO o ML Toltel soaloal el oW o R i fpiNed pfenieptonl X oV}
J 111111.111]2????2?2223333333333444&.4444&.&.555

* % e s &2 s s o

|
1




e s B e s E B e s YN

NP D0~ EWN

OODDDND POV PPN
PN TS No Joc Rl S1E g el

NaJNote}

i

[’ Yo Yov ' R enlenTua W0 Jo N0 SN0 N0)
SIEANNSOD~NDU

I s A e

e 6 ® L 8 % B e S W @ be s we e s 0L

——-0 0
CIOND

WP

PR SR S

ot e b btk b ok et b
=

1N\ 1 b b = et bt

P
N

SOOI OO DN
.

N
OO0 DA
« % v e s o a8 e S

o s ot b b bt (et b s
N LIAND PO O

—
=

CSTANDA{S Ky =PPM - vl
& SRR {R 1) Zhnr 2B e kbR bl
g TO DAL PROSRAMMA E MESSO TN IINRFQTA NFLLO sTanDARD)
E FRE NS
no 202 K= 1vN !GI
ZﬂglﬁfAD (52107337 STAND (1,K) ,STAHN (2,K) ,STAND (3,K),
REA = 1 s} - N
ég Qébé%gs.) (IN0(K) /Kz195) s NTRRy TIPRy (ANOMF (K ,K=1,5)
200 ﬁ%hﬂ (jv%ngq> MELTR
10 J=1."H.18

g READT(5,10701) ELEMO )Y ,FN(J) o FuT (.} M
C READ (5,1073%) FLHX:IT{O'(Iﬂzxy.é:% é%?w% g
c

YRITF(Ar101n) NGPT
B TELTASCT=2) 70:0006D
60 PRITE (He1012) 1AGCH
GO TO 9Q
70 WRITFE(6,1015) ASCT
GO_TO 91
2y wRITE(H1016) 1A6CT
90 WRITE (6r1317)
N0 50 K= 1'MLTR ?
OK1ZK41 '
50 WRITE (5, 'l() FLEMIKY JEN(KY yFyT (K),
1, EN (KLY P T (KLY s XLAM KT ) AN (K1), PMOL (K1)

58 TCOM=1,
Nno 1 I1z1,Ms0T
I£E§%% F) GO TO
Ir. a,1) 6 Doyt
15TAP= Ty
TEND=NCH
. IFOTASCT=2) 20030933
¢ wr ¥ | ETTURY COM CONTCE ASCTI 10 PARITY *%%
23 READ(S,100%) ¢ MO (1) ,€=1,5) s LASAMPL (K) yK=193) iy TOHT, TMTS, 179, TenlC,
TP(ACAMOI(1) HELSTANY 6O TN 7770
no 7771 Id”_lyNF|C
7771 QTAMH( 1J YEHETGHT+#5TAND (S TUK)
7775 CALL TA EGA(NICH COUNT)
TCOH=TMIS
c GO TO U9 -
g s+ LETTURA COM CODICE TIBM ki
" 20 READ(S,100n) (MO(K )'V—l.s)r(ASAMPL(K).szrz),wFrGHT-ITRvTCAfﬁaJQ
gg(xfggPljx).Hr LSTAL) GO T0 7772
J 77 T Tl
;77z STAPIN (5, 1K) ZuE TFiT* STANDA{S» T UK)
7o Cé%L TADPE (! Cl% OHN F
TF(CaUT (1) 1 E, GO TO 4N
TeoN=CcounT (1Y /7204
. GO TO W7
g sk |LETTURA 0l cOD ASCTT %%

A
)

— [ 2
yF(AQﬂ“PL({).HF,QTAH) G0 TY 7774
AN 7775 TJ¥=1,HELST
7775 ETANN (R 1o T=F TEHT e STAND (ST UK
7774 CALL TAPEAS (MCH, COURT)
TE(COUNT (1), .F.14) GO TO 40
TCONZCOUNT (1) 763,

C

G 0 g .
Llby ﬁQAE(SrYg11)(MO(V)'K:1,5)-(ASAMPL(v),K:1o3).WFTGuTvTCQMrISTﬂD,rFMP

y 1rITR,ICALC UGS :
IF(«CR”PL(‘).HF.GTAN) GO TN 7776
nn 7777 TJ¥=ie

7777 %TAHﬂ(RyTJ‘)”WFTriT*%TArD(ﬁ'TJV)

7776 HMCH=ZTEMD=-TSTAR:

R+
IF([AQFI—Q) uu%yuuﬁ Lu7

OO

G CALL TAPTGA (HCH COUNT)

ZFETghQQBSCWANHT FLEMFNTC (ral.cOba=

STAMD (4, K) ,STANN{S,

YLAMKY AN (K (PMOL(K) L FY V1)
(

REAN(S 1‘J“><4°‘”>vv 1 5)'(ASAMPL(K)'Kfl'S)rWFTGHTvTTPeTCALFvJG

kkk LETTURA 0N CODTCE ASCTI MO PARTTY s¥x

GRENNAHZ
CRENNAL
GRENNARE
GREANAA
CRENNGT
ARENNAHA
GRENNAA
coran?n
PDrmnV\

FOrnn7q
CREANTR
aRENN7L
cRENNTS
rRENO7AH
cREANT?
fRENNTA
cPEANTO
~RENNRN

cRennay

GREANA?
GRENADRT
CRENNAY
ARENNAS
GPENORG
cReEnAnNa7?
[cizd=NaYakeRa]
GrPeAnan
Gnranan
cREnnat
fRENAA2
Cerann’}
F”rnﬂﬂm
CRENGOS
CoENNOa
rrenna
cREnnon
cnrnnoa
cneEning
rorn1 0l
CoEnIn?
cRENTINR
cRENTNg
GRraing
GrRENING
GRrnin7
CornnR
ARERTNA

ST DD A N TSI D

eRENYRD
fRENY IS
GRENT 26



FES £ ENN G0

SIS PO D0 N

s s e+ 5 a8 e 8eo

FEE

=
~
=

—
-

5183
UEGINO D
.-.-..‘...s-".

NN not

N5 WO DD~

IR0 OO AN
OO S (A Mo D D0 U

~

*» 8 28 8 % 00 =

s bt b b b et fbh
IR BN ENEN foplo)Rea]
DN E WO DD~
- @ 8 & &9 > & @ & @

pes

NOUN S WD O OSND

550 0000

N PO PN NIPOM D

= b s b e O
N (W=D O

GO TO 49

c © ERERI A
¢ sk LETTURA CON GODTCE ASCTT v . ﬁpgn}?a
T L SN | . GPEATUN
g gg %OTQEEA (NCH)y COUNT " ePEOtud

c . GPF01$§
3 . GRPEOThH ‘

¢ wxx LETTURA CON CODTCE TBY 4xx _ . 1D501?u
nus CALL TA r MO GOl . QREOLHS
B e o B

C .[F(TTR [‘0. 9y 60 T0 1 ‘ : r(zg;g}ﬁﬁ
TOEC1=TOFC (MO TO, IME Y Ape .
TECTENCLED, 11784170 0900 ' AR

§I$g Ogéaﬂqr) TTeNCH, TCONY (MO (K) s k=1 eR) 1 TOECY . “?F“iqg

o N . CRENTIRE

3%22 58&%5 {or1a2m) TToNCH, TCON (MO (K) o K=15) p TRECYL . 2ﬁ§”‘5£

' N i . OGREGTHS
¢ © GhEnlas
TF(1PN0.E0,1) 60 T0 4un " CnEnyen
WRITE (51306) (T2I1z1410) ' enEntisc
TMXzZMCH /10 +1 ' ARFN16AD
?g“i %zl,l*x . CPFATAY
TL=TP%10+1 . ﬁ@?ﬂ}éi
THEUING (T R1qNCH . oeENnT6
o WRITE (aa1007Y TP LCOUMT (LY »d=TL e TH) I ARENTA
c GO TO ULD : : AOEN1AZ
o -
nha YRITE (61709) (TeT21,8)  apenies
DO 336 J=lekcH T GRFN1AC
. T=J e ISTAR - rpr—ﬂ‘-;r
%g COUNT (1) =COUNT () R R E
DO 337 I=ISTARYIFHD,S « GRENTT?
1P=1-1 ., GRFA17T
TL=IPHS . CPENYITH
tan THETLHT : . CRENYTE
o 37 WRITE (ar1010) TP lCOUNT (L) v d=TLATH) . GPEN17F
. . GPENT T
o8 WRITE (6019 , . ooEnt
' CALL SMOOS (NGHMO) / © EREN el
CALL DERTYINGMO) L Ghra R
c TF(TT.“T 1) 60 Tn 1 . CPEQTNY
- . arEnfAal
. CALL PRINT(1,0) : ;ngﬁtg
. o oENae
CALL FIRSTLTRASTNCHrTTI P JS), ’ . angsm
anax (r.}) GO TO 2373
IF PRLLEZLY 60 TO 333
RITF(H.l 13)‘ALFAvRETA
c Go TO . ;DF01:
) . GPEOY
c 11 CALL PRINTI(2,0) . Cgrniﬂ
. enrnta
TrEtcT-sr 9 . Gngﬂlﬂ
TF(IPFI kl) MLTBZTNFLST . NRENTA
CALL AHALYQ(NLIH.NCHpTTIqu) . OGRENLD
IFCICAI CLEQ. ) 60 To
1Q1 cogTTHHE )
O FORMAT(1H1

a0 FORMAT(A6rF7.202T02E10 407 12.0)

99%a FORMAT(1216) ' .

100G FORMAT(616)

1n01 FORMAT (RQr2F 10432010y F10.5) . GREN2A

1002 FORMAT(10I9,.3)

1103 £ORMAT (Fl?.HfF}U.3 ST T8 00, FT.3) . GRENZY
a0 Fg wA¥(SIMr3ﬂHé 1$ﬁ6 ranXe3dT2 . CREne!
”06 FORMA (1L, ,SPETTRO N.I'IWV' CANALY ¢ 2 IS¢ TCON, e F10.30 MINUTY . GREND

1 DATA v DTl NECANT F1243,r MINe/) . GRENZ!

,%ﬂﬂa FORMAT ({}UDIQ(QYPTO)/) . GPFEN2T
naz FORMAT (IH ,73010F10,0) ©oenpns

134 FORMATI(STH, SAH,C10.8,F10.3,10X, 312) ¢ GREND

1099 FORMAT (1u1vq(nxv1?)/) . ODENS

1910 FORMAT (1H ,7neaF10,0) . CPEne

1nly FORM;T(‘3I‘ly'ﬂ/\’e'l"lO-n,F1G-'5,2TF"),3T?) . OPrne

1010 FORMAT (111 ru5Xe s PERFARATT Con CaNTCE ASCTT_no PARTTY.) . CREND;

1913y FORMAT (ld\.,CA\TﬂPA7TONF Y:,'F7.3y.*V+.' "3 . GRS

1014 FORMAT (1HD ¢ TH AUESTO PROGPAMMA CT SONA 7, Tty "GPFTTRI ) . rnrﬂ°
1015 FORMAT (14 45X pPFRFonATT Cop CONTCE TRMy) . GPFEN2



SUNEL T~
QAOC OGN N
an. oo
ccoccCc

8}

C
FV§)

MKEY) FES (KEY)

S T e S0
PO aat ook ik vl
T O I L

EES X S =2l
COO «Z0 + O COoCkHZ
il =l Wl OB

Renges

—ed
Leong wg s
et

P

£REAsh

ti

z3
CRENRYF

cPEN?
GPENP 3L
GREND N
GREN2 36
APENR3T
GREAP3A
GPFNS2A
cRENR20
CRENS3N
CRENG
CPRENRNE
CRFNRSU
AR NG
fREARS

NEC(M

AEC (M)

RES (KEV)

COMMON

i e e L ML
lHolwece ol
e P S gl

B AR L Vi oV el
TocoC—CLOCHE L O
NHIHHNZE~—r—C
2 et QL O = UL CL LS
FFVECCDCFCP&CDABPE

14ann

o~ e e OV
- ZC T T
QO E = ¥
—ZE O
AT H AN~ LS
—l Ot

K 230 DBARK

'...‘QC.'I"!'O
- QY DO OE =N T E
e e e e e e

—f—. * % s s & s &
CO— NN O

YU U LU LG N NN M e e T
TlTal STl Tgl CA TRVl Rl TR T g T feligieiy
ek ot cnlf anlf oull el culil et cocococ oo
(VLTI PR T CER I W A [SE VAR TIN5 C Ty S
oo oco o e cocecce
GG&,C,GCCCCF,FCC.CGG

Lyyx¥ FND OF FTLT On PAPFR TAPE w+%,)

o
O
-
et
it
-t
- - o
> el
- ~— o
— << - L
Q. ot
e~ <
~ 0 C —— ~
we S
cCo LRSS -
< Zhe~ —~T0 e
L=y |z -
> (oI CEL S =
L o~ TToeds. ~Ld —_1
PavLis =4 el D e

~TNL e QT =t
~CZQ T.\u(A‘l:r\:OIup_rrA
M~z b (O e e e I D 20
X ~CE-OZ P 3o i BN ol el ol AR S
= O(HUIN:OFCLO:(F(OPEROTN
M 1C)DIJCTLRFJYTYGHRMFCJE
(S oV [sY) — My U
FileM
Najaley |
AN
-
R AN
Z<\0
<L e

b~ 8 @ & 28 »9 & 33 ® v s e 8 e & a8

RSN o TaVh pE=JISING pes oy X=lo Ul st=iotteo]igetion
wo af e e v et e e

o *

[sa ¥y

Z et

o

[ip
<
L
o
<
®
>
T
o~ \
= ~.
LSuNOI o
L.C -
[ale BN
< F~C
- T
>
et —
TE<
=
b0 O
~TuUt
SC e
[N o oo R RELEE
o~ E
< QT ezl 2
[en — NS D
o e
< OO
AR EseN
foaiy |
— <
= CC
WO
<



vﬂ@O@?Zuﬁé7ﬁ96177uc(4ﬂmﬂﬁ?1»a,ﬁac
vvvqnnnnﬂnnnnnnoomOFCrcﬂrmOﬂnnﬂnﬂ
RRGS%:RRGRRRRSRGRG:QRRQ6666666666
ccococococCcaod ccCcCcCccCco cocCocoocoTo ccococcococcc
FFFFFFFFFFFFFFFFFFFrFFFFcFFFFFFEF
DDPnPnDQDDDDDDnPPnnnnnnnnnﬁnnnnnn
GGGC&GCCnGancGGGrCCcrnﬂrrCCnGGra
.................................
*
-
W
jal
<
T
- o
W
- a3
o <
< o
— =
1 c
—
- 5 ’ [N
- !
=4 —
— Na L
< aw
- < L
M- < — <
o~ [
O - — —~C [
o L oC XG =
o = C = [
CHO~—=O - - ¥*
D e —— — e ¥
T et O e _c -
e = 00 - - 9 —-
[ < < L e
[ =9 ~ Ll a8} ~ —
e~ oot - = s > . -
LY eed — OO Ll e O = e W — 0 2~ L~
S re DT U JUrO— sD i 1WC T e Oy —
Tl ] oD E Y MO TICZION N O e Z -
N BT Tt Rt L it A P 1 B o T e
TJOM(KI)T5+KL)Y)T06rKL)()TO:UTVP
SlEy = ez DT NT~TIZEe 2T D E - OO
ﬂFEOFFO(OO:l?(F(OOO:1?(F(OOPFROTN
CIRFIIDACDJLLYTYCGDJLLYTYCGHRWFSE
[a¥ - N el N [NoTE | o1 Tt
[N < o <O o~
-~ — et -
‘il..l.l'.ﬂl.’t.ﬂ‘l'.I...'.Ii.!I.
h7ﬂ90123u567890123456789012345678
111111111122222222?233333.«3 M)

f
|
!
|
{
|
|

B T L A A A A S T

Fé(@(ééé%?ééaﬁézﬁﬁﬁépéé
cCCcc Ccoc ﬁﬂﬂﬁﬂ.ﬂﬁﬁﬂnﬂﬂﬁﬁ.ﬁ\n < C
Ll e b o Lo sl b EER IS VRS VIR 0 U} ¥
cace DD,.WDPDDQDWDWPDDD\PQD oc
CoeoLueudy croe el el Ce

N *
*
L
c..
<
T
[ad
L
—~ a8
ES <
O ol
-
— =
it <
.
-~ Lt
— 4
C — r—
> - L
- < — [ie)
- —< w
c. Ve o <
= ~ X\ ~F
s - G w0 o e
7~ p I e o
(LI = Qe - Lt
L:C -~ =~ Clled = > —i ¥
coT™ OO - - *
< IO Pag gl eta Ny - -
| L et =0 <o —-
e [ N AN ~— w et
W] CLed QIO oo} [ani B8] -
= =t i = == e
D L e e b Ol et P e LY L~
ity —Cet =0 gy ) 1~-Cm a0 ~—

~ouUinll D~ e oY CQ+ QT =

X ETOE e s < ] Ol i | E e GO
= Mozl TJDMKK«L)TS+KL)Y\:TT._.UT.HDU|
<z (HMTI..TO.N(AR(/\ —Z TN )~ it depan
< DUIKHN:OFF.OFFO(OO_MIOL(F(OOPEROTN
DATSDTTJCTRF bt [ L O T dad Do b - O C T Tl
P
Regazey oY) — OING D Yol Lol 4 10
L ol [ Yot -
P A | - e
<O
bl
= e h
<< O
aaladl ol
TIT/oo‘c--oo--oniacn-n-occoo-o
C6123nﬂ56_/80,019‘.3456780,01?_34567ﬂuQJ
7.mum 11111111112?2222222?_
—
—N

= -
T

0 MM
CC cCcC
Lt [T
cc CCC
(s coe
o . o
<
7,
e}
-
-
[ig:
-
-
- -~
- -
=
- <
- -
- [}
— - -
— Y
—~ -
N~ - =4
e
- T = - —
. = -
i e -
& e = ~
— o~ e (T
> o« <
=z oo s+
o -
[ ~ A
[R1 N
z o i v
C o< . o~
Lo T o e
= & 1~
O ki<t o
Z B Z
o Z< CCLlL
oL oo oo-
¥

st a8 s & & e
[TV ot IgRNS ol



-

EEEFEF
NSNS WP OIS

-

* % &% 6 5 T & o8

QOIS I I E R
NN OO DNINE NI OO

“ & o 3 ® % & e B s e

—

N0
¥* D=
omd
Nt
-G
D>>

AN PO ODNNO LI DO

A bh bbb
g
DO DD

[NV T Tle fos BN Jopte 4]

€% & % & 6 8 T BB S E SU N S8 TOE B HE &S

r~
=

-
(oA

A AND NN N PONI N bt mod rbid
~

PO OO0 DN

e 6 & & T ¢ & 8 S 2O B s

Oy

SN NN NGO
= O PNFU
YD

=it
e v

g
ﬁA.TAR(d)) GO0 10 3 annéuq

GRE
GRENBSD
CRENART
CRENGR2
GDF06RK
GRENAS
GRENASH |
GPFNARY 6
CREN/ST

ZDZ—C

PORR R P
.

LCI$4>~

”OHV*‘Q +FJ=1,
TTNHF
R

TESO OTECO O D
jaifole dinieien) el
DR ZH=ZZ ~

hed

s » 3 & 8 5 & © %o

FUNCTION CONVIEAY LY, o) . GRENASA

NTEGER ALY e TAR(1T) , ' . GRENRRI
BATA TAR /12 v;r] v;,? PP paalt 2015 2006 20T w8 st
3 e e e

cOan—q._ . GRFn663§
Do 2 I=L 1.t GRENAAL
%g(Q(Slir?,TAn(11)) RETURN ' GRENERS
20 1 JT D . 0 ‘
TFCACT) EQ,. TARCDY) GO 7O 3 . 2;&222%
1 CONTTMUE L CRENARGR
CO?VP:D ' EDFARRG
, @F_URN X ?nFHHZT
FoHv“‘“1uv”*10.+FJ-1, © GpEnfal
2 CONTTNUE : pnrq‘7w
gﬁ%””' D epEneTH
-t . ORENATH
._lg% DITANK '
epi128o4)
SUBROUT IHE SMOO0S(NSHO)
s GREN T
REAL %A EL}!ELFM . r%ingwﬁ
COMMON EL1(Ta) »ENL10y, TCAM (10) , TNT(10) " aPpnaan
COMUMON ELEM(50) ,FRIE0) ,FuwT (50, XLAM{S0) ,AA(S0) . GRrnAR/Y
CoMMOT CQHHT(uﬂOﬁ)nqu”(qoﬂa),nER(uoqg) , BDFAARRS
COMEON TOTAR, TERD L THNDE Y » JMAX, FMEDTO . CPEORAT
EOMMON AREA (50 FRWESH yFUHM(50) . GRENAMH
Butaon (e n sy YCENTRIBR] 1D (50 )y Proy (50) © GRFnAfY
COMMON DFC\Y(lO%gVALA(1O)vDEGO(lﬂ) . FRENAA
COMMON TOECL, TIRD , TCOM, ALFATRETA FLUX s wETGHT ¢ GPENRR
© GREAGaq
TF(NSMO=7) 30,43,50 . ;Drnﬁﬂﬂ
' . CRENAD]
xxk SMOOTHING A @ PUNTT #x* . COE0ROD
. A
50 MNIZISTAR+H . OPENACH
M2=IEND-y . BRENEOS
CO=59. . GRFENEOA
Ci=54, .« GRENRAT
C2=39, . BREOAOR
C3=14. . GRENEID
Cl=mn . . GpEa700
CNORI=Z231 , . orREa70d
GO TO 60 . GREN702
. GRFENT7O
sk GMOOTHING A 7 PUNTT #%¥ . FQFO7”?
. OGRENTNG
4o MIZISTAR+S . GREATOG
M2ZTFND=3 . GRE0707
co=7, . fBnER70A
o iy
6%:;5' : orEn7i
Cu=n, . CGRENTID
CHORM=21, . CRrNYY
GO TO 69 , . ?2;”3:&
. CPFN
gk SMOOTHING A 5 PUNTT skk o §§Fn71€
; . ORFEAT7TT
30 HITISTARR . CROnTI



PR T A A e i

T QI NP 0w e o Dyt Tl L A N A L v T O
¢ ?/ .y . SR T IRttt [RURVEURYARCE LY | rerrroaced TeCraG
AR A AN A WA U AN RSN S NN NN N PR P Frrrer
N N N L L e ol e e Rt A N SN . S RNAS e
coccococococococc ot coccocococococcococ oo croocCcoCccoocccac coCoce ;Ihﬂﬂh,ﬁ
Lo bpbbibivbbb b PRV I O O Uy 0 P Wy ey s 5 Lottt bbbl b b Lo bt Lol WS TS NS 3 P ¥
CCep ool ol coocceocecoco OO crocfccccecco oo oo ot coocooc
OGO T G G GO G 4] Ay SRR L) coclueerreeeee croeroerrerereeereda (A A R S GRS
e o s s 8t 8 s8 0 v o @ anv-voo.c-nevua;'eceonoeau 6 ¢ 8w % ©3 s B E e v e e YOO O ME U6 O OGS L0 O &
=
C
<
4
Ol
+
P
N
—— .
=
=
c=
(Sle
~—C 7
* + x
ol o
oF = ,
+ + — -
—_ — - < —
—— o
ap w - < =2
u_hm < M\.ﬂ <t E -
- << Pt A! H v.nnm
—0 - L —~—— - = =
R ——— P =z
D co0 o - _ OO o = >
o -~ C U “vUﬁ M..\malm w \VM o
B8] —— O — et =~ - =
+ + FESC - EZ o L C
N el e O — L=t O~l1
—— —inr TC- Ui _AC ZEC s =
- s WAL i~ L 3 IXEWM)PIA X~
oy ~wCI O e~k ~ ~eCISoev X C
~— N S sl 0 ~Clle - S~ s ~0OLk. =
| St - e — O - — -~ '“ﬂ.c -~
Z ~ IO XE LS ~ [q¥ =t H\r)fDVnh_.h._LL e~ -
== ST T ~ -~ Z-Cel-tosgc <O
Lo T OF T Wb ~ T L OF B st O
Yoo O FOL_le~_1t — (& QEF Dt~ e~ Rop-g
~ - e TR N el g = Z Tt.!qu vnOAT.m ~ m%.
il S P — - T L VA \
— ~ L ST ~ - ~—oo-D 0 C© ~ -
_ oS O e CIrnNS O = 981 CCLO<Cl -« < —~e
+ +o7 Z N Z e O o2 o O e SO T~ = =
—~XC [T S s o ol [oN L —— e s O X 44 e
M= - T e~ el e ) o AT A st D = b T
—b- < ™ TRV st TR o - H ~ puag EUR o1 oy FRIP-RR S e hg - - P of
=N (=) = TR o S T Y o — = = el st o L ok o Ry
_=2D~ = E e O~ OO c. < VN L o= FRPN N anTs B NN G wo ) D IS o E P P
= Cx = OO D Y el s [ = [ VER Y ol e BEREE R Vet FRAR e T srniand S5 S B
CO ~ < WG~ st = O — = ol O~ el e e ~ - O XU X
U= &) CLlei O O Lt = < Ll e N XY Dl Tt [
H#u‘,c\) r.v.(,ﬁz NJN.MLNWMMM« - - Sl [ " .~ L Do N nT W M .m na\,..fJYw«! Hu\hu <.
[y ala = —e 3 Lo~ = - Al e e T L Ol T o5, TS << ,.
o v O M ZD_ovouiue MU o+ v » o T jcravlorly D R T N e L T
i [SoTEa L L) =l O el T | JRal [ auliy ela oy L L bl Lol IO s 0N © L s OO A e 1 1
. M b~ M g Cc<oao<o I [ @ [ - ST o~ N X
o VXM T ~ ~IDRCDDZEEETZ 2 eI Z e T N A CEZIZZ I EE O oo Ol I E 0
[0 L OO o I R it ~— O~ sC*xCOOCCCCCT v curliouvinl + b —~ «C *¥COCCCCCCCCo = «o = Ll | S RO ERay
e ey S 12D X NCASEEIDESI e brimbosked e b o L I ESEETEESEE L T R gools
HEIRIRininite; CynHC T — OIS EEEZEEZ — i ipir X DD X —~CoCSs s 252538 = PAp T LU B el ) Lt} e N
N2 CO~R L < aTwCcocococo wunwonuiouviil coZlcwzZ Z aDuioc ccoooccoe = oo ool o
PGS SIS SISIN i Va) S Vpfadis: m —PUU LU0 0 e e O e CHC Ol < ANooooeuuouloow . OO EEROCHY —HZ0O
—t . 0 ee
o — =0 [« [ (o] o — ChHo NoJ o
\C O\ g o Ll f=g R 171 eN
e [ietocdl|
LOCd 0
(] R aate b (&) [ &) Lo o Q (=)
Z e Ve
<<\ =<0
jeala =] e
* 9 s 0 8 a8 ne s ¥ s TT/,on-nctuo'ooo.oc;o.ooccrcuc-. RT/oottcccn'oounnu'noo..-_ccnooncnoo
OO CC OO M O [SNoF SN 3= JToiNa] pleofopar -HOM FIOL S OO C AN U CC Icrhlou3&;}0730,01n£3u.5/078qn10:_3u.567nm O
T 4o TN ,mu)%t_O R P e s b sl SH e ot eV aVa¥i Vi a¥ia V) uio 11111111112222222?22333
O * Oa.* -
—5 ' v P

.y P



O

@]

—

00 e

i

N e

3

NN =2 D30 DE WV D)

[

B e e w4 B sE S S

ay

‘e

[SSRhS T e Joo RN X))

e % ®# B E 8 S 6 & & B S8 e s @

POND POND NN pebit pebi—t ot b

A AN NN
SIENNRD O ~NOV &

VI ORI ) =
Fl-é'( RoRTERL (T
“REC=EXP(DECAY (1) %
FOAT=1 . ~EXP (-DECAY
%gpangQ(Jg/Tcon
AZERO=CPME-NFC
ASPER=0, E
v RELLEO.
repthkr iRt
FCOR (NPK)Y =ASP
wkxkdpe 105

100 TKECKUHPK)I FN.5

WT*P}QO( ?*1 Fan
e oo + 6/AZFPO

EGUENMTT VALORY VANMO NFL COMMON /ETy/ F

NAX(HPK): AT {TK)

Z?
ENPLN
-
H -

i1
o

1)

no V“1,5D/

FL (1P

£.1) RETURN
LL FAL (NP CKpVKe ALF A BETA)

5 F“FPXQ rwrﬁrmer6R<V)
rhfnro FuMENTO /MNDK

WRITE (w,ﬂ\qﬂ)

ARITFE (69,209031) HPKPFMENIO

C]ﬂ7 oR
tin r PR

ovmnh/fTLﬂ/r\?R
DATN STAl 'STAW
DATA HLAMV/,

ﬂHM;hﬂ
TN
L

DO

s s IHNRD

N O

- > O~~~

brd
P

y
00, %Xr e A GPER
BYVET 2, 0v, F1198145,

IALYS (NLIR e NCHy TTT 0 JS)

N NN

P

M O>»NN D00
P P ol

~
[ TS

<o
A—

14
= A
50)

"~ O

» JDOUR, KKKy THN2

T {1HD
199q OHr;"I §1HT’Z'S\<P!\|
. oY ARFEA
oong  EGRIAT! FE 18 Ay
2001 FORMAT (1H_15XrY
IHI 39, 100G, 377/
2N02 FORMAT (1HT,93X
RETURN
END
K 213 DRANK 13387% COMMON
ANALYS :
B2=221124(2,)
SUBROUTTHE AN
TNTEGRER H1pH2
REAL &3 CL1vELEM
REAL%A8 EL2+EL3eFL
COMMON CL1010) BN
COMMOMN ELEM(50),F
COMMAN COUNT (4096
COMMNON TSTAR, TEND
COMMON AREA(50),F
O R 1
comMod TDEC{fTrRﬁ
COMMON STAMD (6,50
CoMmonN FHHT
FONMPN /ETL/ MINR
Cov N/CT)/PPM'“T
CO”MO JETe, EL3Y
clne (5 ToENS
A T YA Y
1,CLR1(s0), IPTCK
CONMON/ET7’C1:€“
coMmON/ETa/FDE
CQUIRNETA 7 ELaD (50

F
[3
F
'
'

AT»DFNS
) Vcn(eﬂ),Pin(qO).CCn(a)

()0).EL3°F|(%0)vFL?DWF(

SERYONMO PrR

Y"ELFJ'V7X»'FU,.6Yr,pFrQ
A TFﬂ

ASAMPL (3)
O'UGMr\APr

fFTGUR

{ &;rll(NPK)IVV NPV),PFCO(I), K(NDK)'PPN,Avrpn, SpF

(r)vgii;'ngTp"qy'
0wy Ietals!
°'§2°§:1PF0 SN0

?
?PF MEDTO NEL FATTORE CORDFTTIVO ,.wu,, nICe

FIC?(CO)
Ro)vwgl(RO).VFl(Rﬁ)7F\C1( 10}

CLIN(gN) 1PN

a-.-o-c-o-...--.o-o.-o--a-c-a.-n..o...a

.oaoneaoaes-on'mel.l.aa‘aoiaeccaa

GOENANS
GOENRNE

-GRENRNY

GRENRNDN
foFnano -
GRENATA
~Rennt g
arrnn1 o
rnrnat 3
APEnAtU
GnEpnals
crenete
GReEant’?
crEnatp
cpEnplo
cPENa2n
GPENR2Y
Fnrnpﬁo
oRENAD3R
APENa2L
cCornats
GRENRDEA
GrENAanT
GRENA2A
GOer“O
GrEnazn
cRenn?
cREnnRY
GRENAZZ
CPEORZRY
CPFNARZS
GRENABE
GrREAR/TT

GRENARNS
GREaAL?
GRENANTR
GRENARHD
GPINALR
CRENRLE
cPEnAL 7
CRFOaNA
GOFNaLa
GREANSN
CPFENaS
CRENARRY
;nrnnﬁf
0 g

EnEaAas
GPENRSA
CRENART
FDVOQQR
ﬁnrﬂnrﬂ

Fprnpao
CRENART

GQFqﬂﬁu
GRFNRAS
GRFNRAH
AREARAT
GRENAAN
FENAAD
cREanTn
GPENATY
GPEAAT?
GRENAT



~

o

£ U DHA
e s s B

DI

FEE
N

"4 & &> 2 8

oy

MEFEEEFE
A= D DD NI A

[mNejoc RN e p o0

& % ® 8 ® B BB & &R

0330 )36;18,1 192581161181 1919118

NP =

-—

e)JeXieatepto ke jterte)

3 i~
IO DDA
"lh.l."l.l.

=

DI BB NN
) PO DD NI
e e s e s e n

NeJocJoslosierJorioo]
SOHBNE

NeltoNo]
NN
S

(a3 ot b et b e b p b A R
DDDOOOODOOO‘QOOOQ
DI dDTFE NP0 ORI ULE

...(l.l‘!-.lll.'.ll'..l.

b (b (e fod ok b
A FENDD

CAtL PRINT (30 1715) . GREnRT
200 TF(IREL.EG.1) MLIBINELG .
rF(AgAMPL(1).NF.fTAL>'d5 T 204 . ;gngzg
O 501 K1 NFLST - GREOATT
YL AR (KY=STARD (4 oK) . Fhr“dvc
EMGO) =STAND (2,K) . gnggvpﬂ
201 FuT (K ZSTAND(30K) © AREARAY
20n DO 3 JT1eNLIR . * épEnans
AL e
F/EC:FYP(V-&W(J)tTDEC . CRENAAL
FGAT=1, ~E XD (= xl&M(J)*}%RR) . Qgggigz
S ! ErEhans
TéTAﬁz(FHC”ZF‘HT*FA) ' . rQrgggg
TENDZ (FHCH+FUHTHEA) L GRENACH
lil—(FHCH-FWHT*FP)—O.G . eREaROY
Ug?(FHFh JHT*FRY 40,5 * ferEpaan
- oz
TF(ISTARLGT. L ANNGIEND,LTWMCH) 60 TO 7 : (anpnu
CALL PRINT (14, IRTG) ' : ;g{gggf
. GRENROY
G0 Th 3 _ -
7 CALL PKF (JJJsTT1,IR1G) - AREnen
TE(eAX 6T . 0) 60 10 9 " mernann
IF Cpatia 6t .0y 6070 3 : . cPENont
TF (AGAMPL (1) J1IF . ST 60 T 10 . Gapoan?
%TAHP(G,J)-NL\HV * EpFnan?
G0 Ta 21 ; shraan.
19 CALL %Fﬁ%IT(RAD) L copnant
ngi_PAD/TPOH * cq?qnnj
EFNﬂf)f“ﬁ*FDFC : ﬁQFhQﬁﬂ
r (ArAMptce).Eﬂ GTAN) <TAND (6 J)ZAREAQ/STAND (S ) - . CnEnaens
prl Fa.1l) 6010 3ng . GRENQL!
JGM A“(J)k\ﬂrﬂo/(FLUYﬁFQAT) ‘ eREnat
PRM=LGM /YL TGHT . earnal;
ATOfAT =4, 027 17+xUGMKDENS 7 (PMOLE ) *WETGHT) T GREfAQI
GO TO ,u] ) : . GRENOT
, Cp 4
300 1F (STAND () SN BLANK) 60 TO 299 * EnEnal,
ppM PLANV : ;DFGQ‘
,~ . nENN
paq BAMIT1 04 TANN (6 e ) ) ¥ (ARERD /WE T6HT) : rorqn{
301 CONTTJUF . * anENas
pEkF T SEGUENTI VALORT VANNO NEL common /ET5/ F SERVOND PER (FTIGLR . GpENA?
. CPE0Q
TINZH1+ (H2=H1)/2 - . cpEnqa
TQEHQZTSFHQF . GREAQr
VS (TEENSY=COUMT (1 IN) RGO
P?{T%FNE):FN(J) L anENC?
CS IQFNS):TIH+P-5 . GREAR”
IFCIPEL,EQL1) G0 TO 400 . eRFna’
FL3(TSENS)=ELEM ) . GRENGT
GO TN 4061 . GPFEAGT
400 FLARFLITSENS)=STAND (143) " eppnas
401 VS2(TGFENS)ZHI+0.5 ' Appna
YDR2 (TSENS)ZHR+0.5 . CRENOT
CLSD (TSENS)=COUNT (H1) . cnpna
NS (ISENSYZCOUNT (H2) . ;grng
e 0
call. PRIMT (5, IRTG) ' ?ﬁ?g?
GO 10 3 ( . fREna
g CALL SHRE (MCH»JS) . GPEna
no 1 K=1rJ¥nX . ADENC
IF (AREA (K] .6T.0) GO To 8 * enppa
GO TO 10 . fREno
R CPMZARFA(K)/TCON ¢ erpne
FRRI=ERR(K) /TCOMN . GREAS
PEEc:EPﬂlkgﬁo./C”M . ﬁ?rnﬂ
REAQZCPMHENEC . CRENQ
%F(AQAMP<(1),EO.STAr) HTAN”(G,g)*AREAn/qTANP(q.J) . GBpFpo
1F(TPEL L E0, 1) GO 10 30 , .
UGw:Agg~»;\nﬂmn/(rLly*FQATs :
RPMzGM /uE TG .
RTOﬁAzx/02fT7lUG”xDrN /(PM“L(J)*‘FTGHT) .
( K L3
30 TF %TNHA<nrJ LTLBLANKY GO TO 298 .
PPMIRLANK .




Ne s o) g Fettel a X -Sl sl a Pl g Il S e Co QUM UL CLU b s e o e o e O
Sl igis rnrnrnrhrh,hfhrn,hrnﬂ7_rﬁ7_r77_/7 caca Rﬂﬂﬂ,n,n,ﬂﬂnQn.,ﬂ,,ﬂﬂﬁ,ﬂﬂn«.ﬂﬂﬂﬂﬁﬂﬂ\,nwﬁ. L . S S
QOQOQ,QQQGO,QO.OQOOOQO.OO.O,QQ,O,QGOQQOOO‘O,QOC;O‘O.QQOQOﬁUOnﬂOﬂﬂﬂOﬂ (= ﬂﬂﬂﬂﬂﬂ,ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁﬂ
coCcCcCc coco oo cacac cococccoccocc fedacoccaocccococces O o e e ST - T T e Fi e e e e —
FEFFrFFFFFFF.FCLFFFFFFFFF,FF.E.F.,.F,F.FFFC\F Wil b bt Lol b _L:L.\_\L_L.E Wb bbbt rlrer.rrrrrr._.!rrrrrFrr
\LQQHPPDQDPQD\WDDDDDDWDDD\D‘DﬁQO‘DDD.WD‘PD\WDQD\Dﬂ\WDnuQWD,DFﬂﬁ D‘W_ ﬂ QDDWDD,DO‘.\DDHU‘,ﬂDJODDh nananu
Gcﬁﬂcﬁ.\ﬂ\ﬁ,ﬁ,r_,ﬁCﬁﬁﬁcﬁt.ﬁﬁﬁﬁﬁﬁC.C\CGE..ﬁﬁC.GCC\,GGGP.\,Gf.uﬁrhﬂmCﬁc\rﬁ\n.lﬁ.ﬁxq( < FFGFFGﬂF.CCP\R\CGGPH(C\FFP\F
-no-vtcﬁt.ét..nn.cenonnon.avoocooorn..uoooeeQQOoen;s o oeevnoneauuneoeences-o
u ey % [
& ~— — _m [N
G C C - v
e z =z -
< < — —
rr! - - V -
w [V _,/» -
e s = - - e
& = - o - o
C = =g -~ o -
z =z x g
< S Z e — <
m < < -~ I -~
s - — - = - <
v i W ~Z = = W
o - —~L! - o —
w — —~ e > < C
o Y sl ™~ — o —
-~ - - q_ - fow] - V,
< oM L= ™ el [ <
[ ~— ~— - L4 ~— oy (48 —
18] Q [ XN < [ - <
~ = = [A VN N TS <% L = e
< < — N - - [ e -
= [ - O =X ——— —_ = <5 fod
C W % aE QU [wYeiNed o - L. (&)
= - - =g = -~y X o o
= —_ o~ . -0 —_——  — < -
c X X <N e -3 5C = = - —~ .
— [ - - Loo T - C~W = [}
- oo [\ o WEW — e 2o > o v
- | = — P edalal vXFr)DulA (& ~
[ L. o c.C cC - Ul ~aC T O e - o C
— = < = = > == [P T Tor oY e} TH e
I o Cc=< < G s> B e U T
= = == - ~(2XM) -~ O St su X e -
~ = C s [ e C O « zigcIve < < s =
o = - c - - et -t - D OEEFO s s X O
< < o~ - ~ud - - o O =l e~ O Xn
L > d - [en] < x x W ==~ b P N e s X -
o < (o= P = « —- - - Ol - - e TN U L PP
< on = - Mo — o = - - —rCcOo—D - Oy
-~ W o - —~ T — Pt ~ < QU - cooounycu - Z >
® = © ~ O b z =0 jd [t - o —C e R e 0D ook -
~ + - < c - rx - <t iz = L Qe>p~ v —— b - 2O
—_ X —t <C - £ xI —~— O~ w e a4 (=8 [TSRigtH z I AR~ S A cwInNeo
L= + = B IS - e OO — [Vl i o — O - - [ S Dowdh D e B ORI
- L - G b e — c PR Ve TR Vs v ool e = I Va b ar I PN T Ve B S o e O
O o<<X TN oo CcT U b N ol — | SR e D = —E Ny e~ Ol OO - AU S
- ¥ — e T TN e S S Ly - N T e e ) g i (= LT & G e & 2l ~LNE
c ~ 1 o Z 0 oeiemad o —uzvroee =2 < e LY OX < o (8] I N R T it [N ] dar e
= M RTINS o I EE oxy_tnrn o © — P ol e el - el T et e b=l e (D [a Y ST PR s
o~ 1~ — X oeff 0 G ot L ~ Py P U S\ o - -~ LTS T el el U T NN N
- —_ O QO TR IR I R A ool - PR I oV odion ol oo ~ Lot XEUTE(F,EAMHO.TSWKQUO;
an zZ N L LMo —_——— e O = = ey~ = (e Y s T P~ 1 \,\,T,.»T.T\TATTH” -
Ll e U 0 el L NI NI O L ol Sl [ RVelud iNspd 08 et ) = ot Wi oo
r e Tl NN MO ILIU’(HFCCT..TPP [ SO R o T O <IN~ LT ~ —t RN N o oo
ATOL —— iz e T G oo O CEE o« o< B - b = e P TN 21
O LN L N Cl =R OO L. & —— e Sl N Sl L Rl 7 oCcoC o oG
D 100 ¥ e e s e U s s SESE D = FIzETITW 5=
s Zwoito ¥ P A b et Lt S — AZZ e e —_—~ XY 0 < ST EEEE nco
O CYZ Q<X ¥ D\FLOLOC.LCCJDLL w < © <CO Lrcurxoxxo coxouwz CcCCCCO —
Co O LTI oA W O O> OO0 [N &S] - CHE «~OF 0 e —l ! o YSIETEIS. &) el T
3 ~—t - — ea N
ool 00 Citn? e ~ o o~ NN - N
co o g [o xR e B o) [engen) —
[a%ap e oo oo oWl ot
o QS VN o] e -
[ S [SER S e ) o () praalten (@R
Pl
<O

avt-ocn-unano.o-u-oo-o.oup'-uwoun-ntosacnoc" t-t-oTT./.cnucnanowuo-ca-ouo‘-n-aaa
AHO,O123uwR;.6_./nUO;0123”567%010123“5678@0123&.5678@ CmiiM oL 0O OO~ 5&67%010123:4567& COo QN0
112222222??23_5_5.5337)337)44444444““55%55%5565666rD/h,b(\)6/067 Lo 111111111122?2??



hvhehiviabl
SN D D23

-~

e s e

I E O EA
~o
et s s 8 8 s s

Lo OO0

e e L
=

-
=

NI ANINADNATNE EE
‘NNHDQDQ?ﬁEHNHO@@ﬂﬁJ
.'C‘.‘....‘l...!‘.‘»..'

-
.

epleaRerYop

jo)terte)]
o
.«

DN WS 0D
-

2 8 6 8 s s 8 & a4 8

~

ITE PR PRAC AU B BT Yo )

¢ s o @

SO0 PP RIDDRP I
SNEANNNPO

N=O0 N

O L g .

Y T Y or Jew fon Yo No S0 oo e N oo JN0

OO F LR OO NIAFN

‘b‘....“.'..‘.l".‘..l.
OO

1T0UPE=)

1o CONE=1.5 . CRE1039

1=16TAR . OPEINZe
JPAY=N . AREI A

19 TL=T . CRF103A

S T - . ORE10QAO

REI . GRELNMHN
(e rimy 6070 o - GREIRNS
IE(ER(DY) 50300 ‘ SRR AR e

2 §CWE{J.GT.Q) GO TO 1 R R
159 RS

. 0UF LA

3 §E@£§?.LT.w) 50 TO 1 . aoEgnu7
AMAY Z=10,E+30 . CPENNGR
AN%H:+1U.E%3@

Jz=Il=1 X |

7 TFDERLD) LLELAMAY) 6O TO & ‘ © fAriaR
qﬁéﬁwﬂfﬂ(d- . ?gﬁigéf‘
= . O (L]

y GONTTHIE - GAEiARS
J=1 o !

n I (PER(J) LGELAMITY 6O TO 5 - ARRINGE
AMINZNER () L oerpinan
j@]ﬂj ) . GRPINAT
50 TO B - GPEiRes

5 CONTIMUE tGRFYAAL
AY=aDoM (UL +1)+QPEM (Ut 1) * eprinas
A2=SPSH (T ) +5PSMIJR-1) ' . GPEINAE
IFéA1-LFsDQOR.AQ~LE.O) 6o TO 10 . GPE10AT
gDEY1=ConF+GoRT (A1) 72,00 . GRE10AS
SNEYP=CONF*SART (A2) /2.0 ARFINAC
ARTH=ATS (ATH) s GPEIQTe
TF (ATITNLEA, 5. 0R. AMAY FR 0} 60TO10 .. CPEINTY
VALMAX=AMAY T (AMAX, AMTI) ,e cRpEinTs
VALMTHZAMTNT (AMAXY AT s CREINTE
RA IO:VAPM“X/V“L“IF . Corin7i
1F CAMAX LR, SHFVT AND  AMINLE SNEV2) G0 TO 10 , RRPI07E
VA IMAYH T . cPrinds

. CpPrin’
POUR CHAQUE P1C RECHERGHE NE L, INDTCE TND(JMAX) . Cng§ﬂ7j
. (R4 N7S
FCCAMAY, GT SRV L AND AP TN . GT.SDEVP)  ANDe (RATTOLLE 15D fATe @7 Qo?snnw
‘ . CPEinA:
IF(AMAX.GT.GDEV1.AND.AMAX.GE.AMIN) GoTO 98 . ;Drxnﬂq
. OPE1NAT
[F(AMTN,GT,SDEV2,AND,AM1N‘FE,AMAX) GOTO 9g . OPRPEAON
L eREsan
97 TND(UMAX) =5 . th%nm
GOTO™ 100 . GRE1NS
; . . GDEt1o®
an TNDhﬁmX):l ., GRELNS
GOTO 103 ' ﬁggjpﬁ
. CREING
ag TND (JMAX) =2 - AoEine
., GREINY
cal.cUL DES PARAMETRES ToAngno
‘ . GREIND
100 FL:JLr(DER(JL-l)—DER(JL+1))*O.r/(DFR(Jl+1‘-?.*DFP(JL)+DFR(JL=1)) . ARE1ND
FR:JRr(DGR(JR—l)«DER(JR+1))*0.%/(DFR(JG+1)—0.*DER(JR)+PFR(JP~*)‘ . GRELOD
IM=1-1 . CNFE{nd
CENTR {JAX) = TH=DER (IM) 7 (DER (T)=DER(IM}) . fPE10A9
CENTRIZCENTR (JMAY) . CRETIN
ETGMA (JAAX) Z(FR=FL) /2.0 ISR
2I6MAT=S TG (AT T « CRETY
Pyl (JMRY) =S THMA (IMAX) %24 355 . GPETSN
ot =F i (gMAY) . GPEY]
TNDTEE=THN (JMAX) . GRETY
1  GoEN
UALAALE POUR LE_PREHIFR SPECTRF NE CALTARATION IS
cxCiUSToN nES PICS DOURLETS B . QQE}E;
F({r1-1)172,10%,122 . gRETT
103 {Fﬁ%ﬁ%(JMK%):EG?{.OR.IMD(JWAX).Eﬂ.?)JMAx:J”Ax—1 o GRFETY
rgTJmAK.LT.q) JHAX=g . ﬁﬁ;iﬂ
60To 19 ' < CREDD
105 PHERG (Ji2ax) =CENTR (JHAX) #ALFA+RITA . CREY
FNERGLTENERG (JMAY) - GREA



B o o T = el e O e P A N R Vet ( ek VaR ta Yot o

MO Cei O M T UL C Crm O Uk ) -
——— L 0 GO G CLCC O VS L R s oo Iuwy NI AT R (ol TN NIV et VeV Vs VaR ANty [ ol ol ol il Sl B A S S S B S DI
— e e g e e e T e e s g e W A AT e i e anib kel el B e anhantath el il S b AR P ashant i ush and sl e AR e
e MR A A I A L T T e e e DG L LUl G Ll bl R R
. ! b b bt Lot FFFFFTFFF.FFFFFFF Lle Gt ie b le bbbk bt b be St L g Ll Ao kbt Lo Lol
WWWWWWDWWWWWQDQQWoWDn.DDODD\D«ODDDnOn cccoceocopcmooC cheoococcoobootono ot cooc oo ot cooooccoc oo
GO G U Uf LY G UE GRUR AL CeercCoruer Ll Cel el o cureede Gy GE UL O W Oy OR G T GRURA G S R R U U UR GE G L U U R
............................ﬂ.......o.a.»o.g#.aeogoae.v..u..,.u....oeeo.oc:eauenwe
T
F,
= = -
E < = z
. =2 - <
-
= W < C
< .mm _ = — Lot
o C . ! H < m,
s < — [ <
w > >
— — [nd m — —
- -~ L = - o~
o o b [ -
= - = - = 0wz
d = — o = ~ =
c- o — i T >
- P Lo <
— * x* z %
< 1% = . = o
v 0: = = . C .
o o - o o z 0§
il o~ [0 m -— —
—- “ < = . .
> L' c L L
<t [ L © < (SR
M\‘ . “ -— - - - [an)
-« -~ o C~ c. ~ <
—_— o -~ Clms -~ — <
e} oo (SR (SR 11 —
< = L L i L1 -~
oC — O ™ > O©OX = X > <
o — <7 < <t << < < |
fy o o = o] = = = = Lo)
C w < [y L L > M gl - c [ ] C Nol
— e > &~ < oo e O~ < < L o~ < W -~ U -
CCe < o o [aminy [s4e M o - o oot [alRS o
[ —~ (o W et Sl el = — [Rel\al
c v o~z — CZ [SamolE C C z = < - - Ces -
—p LR C CH= oC o] = Lo o w | (@] = . - = o D
e oI N « =l [ ol & < o [N C [ [ < oo (& D
. oC e 1~ —~ O ¥ (&) Lt —~ < t— — Lo CL! e O
cce W [Nl [N < U i — [&] O o~ [ — = VI —zoul ¢
L 1 e} [P — P | Ot D~ p—t o —~ >~ e~ — L=4 — LT T i
° o — T > o . — e (RO e et e O X > et e . —~t ozvcw —~ 1
——t e _ — - § s — .+ a2 A S s e [GIE neiton o
e U0 X T e spe b O [P [T S LN o S - s r - o ol - At e e e
T < D7) AU —eZD P =D =1z ! D -y oo b o O ixesnx O
=T L S L Lo (LRl L oo~ [Tt X e L oe O o oy~ LT
B e &I el = [laglus o Tl e For e ool <O k! P o - “ o T T et T AT T 7
> T e D O T [ X el i (H‘TDOKHUM‘TGUWWT‘AOMl han o ) R —os e O o S IE TS N
Ce O ColiTeInor S T I EC O ~ <Ol e IO Lo ZHEO I O =D o W psgead § [Vl R =l LEIRAS) —r =T~ svoo
TEE sy SR PR Valan -l < O = W P38 catgl 6 LC ol o iy o o oo ek [ R G T ,‘TNQ:P(AJG!HN
by L IJ(CT.UIOT.V\TMM(PTO CO TYma 2O I e O 2 _Je T O T O O o e > OX [ J\T.TV«TMM(ROJI
e (I\l\::O.IT(A.\HHGDr&(T = - O O —— N O IO < Ok AT P L O oS - < T Ul
Ll L bl «=oc<Cl S E—ZZuLC Fl bk o Lo Ll NeC<lLE2-CuLz-020 —~ LAl S O3 QO LrosuwEmZzzcule
—— O e OO SOE =0 L= e el e P GO0 T e [ G i G o — OO e ST L — e O L L S
-3 o o o) Ql O L o - = o o L
- (R} [ e fo! — o (o) el [l [an} o
o AR Iy [t} [l N ~ ™~ < c C <
el
e [ (SIS SR, cew (& SR
OOIQ"CO..QlAIl...ﬂ-'Ii.'iGi"ll.l‘..l...i"l‘ib"lll"l.."l'll'a"0'!..0..".'!..
89012345678901?3“5673001?.3 HNCISCC O M- C OO = 34567890123”5678Q019..34567890123“56789
o o et ot et e = = O QLO O OO\ O QU QU MO RO MR IR R M 3 o u.nwuwu.u.btu;b555555555666666666677777 IO PGPS of -l ool oo ol o o
e e 1111111111111111111111111111111111111



A1

GOTO

(ITOURE LGT.N)
=CENTRY +5«FWHT

polD EM

L e o e

— e v e OO :i\‘:‘
[ Hat s AN QNN ¢ SR O AN AT GRS L A
- -

N b : ; AN VS
blblbl b ¢ Cerceceeen 0o
cEccccada [ URUNUN U G U U L GRS ¢ C
W souwomvoo eseses wo e e ome s . .

¢ a s e ® & o 83 ¢ e 0 ¢ wB s 8 e 6 YO ey O LE

<
iy =
~ T
<T (&)
L= — "~
- . ~
cow (=T . @
UG nox )
Froc _ o E
ST~ O~ “
—_lrC O - -
>l e < w -
~ar T e~ . ° i~
T sl O < o <
— e m— N + ~ . -
e IO 2 W - o M i — — ~—
TG €T~ « N — < =
<O EC L o < o i * =
(B R I - —t + o (8}
(RIS R anE - =J ~ -t
~ e e e e e c < [4N - < -
U, e~ C O~ L2 &) . * -~ ~ o — -
- oo Cunelo ~ —~— i — z 5 o
- NIl don O o~ e~ = jsaan} — = < —
e i an - o Aol ol SR AN = = Lt —C o L. pa et o A
= QO e e~ a X =D o &) &) —Z= - C * (@] —_} v
C. = TuveolL e~ O o - — b~ b g = c. = = —te 2
= R TS opp i TVt S — — L — == - + [Gne p=3 [V S
= LS el U Ok ~ — i) o ° O+ C Zh (@] — o+ (o] s o~
< D we- T C ~ v Lot — —~Cu O C+> e - e [ &) ool T
[ =l s e O s >Co ~— = — e s O ~F + O 1 C B R e
L e O O D e O o [ — t —~1 bkt e + — [nd 1~ [ oL e
. T e e LT 2 C = C T~ T~ L0 U T L et e T P N L
ue L = et D O L w0 - 37 TS N e o B L L i <l ot~ T et O < it
™~ gt S M et Va a g Vat Ky enipotd i | ~ - O~ O T3 —— -~ [ b—% | +<C M =3
M L Qs O O T D o~ = O b L0 LD LT | o W Toodind — =l Ll
i [ — LTI e b e T T el sl T Hel e O [ = el R I -
~AS O TE T ITEV 2 - TEZ 1Az T2 el ST BrdeA BT ol S g R R el R I e PUA N L oad TRy
poos S FOCCCCCCCCZ LoEC Gk Lo SoCC ~C 2o Za-2 i ol SO e O e e T e ey - OO
T oo A EEETEET L NI eI ]CT,IQO:Phl:D.TLA\..JT.AMT;TAUVR;AIID;A\,lTTI(DIuluA“(TU < ZZ LR
& ~TeFIEEIIEEIE - 2 = THHERQ O =0~ =1 20 T az i Ze—lir Z-e £ T2
o MOuCoocoCcCo s Loco ¢ cUrNNEZCLZU LErLr otz oo d—u HOZ acovorowsz & MmIZwec
O oL wEol ca DTTTWHTATTIIATTATCAIDATIAIACHAFLLAECRE —{ O
.. : M~ e
™~ o ] co O [aNS e =z [fiN e i MO
N M3 Qlet T —l N
-t fagdony |
N aVates (& O o NN
N e
<< L <<\
el g o =
vlLT//-v'ou'-cacot-aa.-ﬁtaninuttovt-OOIOQUOlooot.!ononlcc"uton.lT/o..-n
C/D.L?...J.ls,d;,roq/nmqo123&.56780:0123&.567.9, e M FUNC T QOlRS“FA67RQ0121’45678 Qe
rﬁ,_n,tm v v et el e et e 22222222223333333333444 e gagay e TalTel Talialtali il iad g %%m
ouje )
f=4Va) —N
=
b (Y



CREY TN
GRE13INS
ARF1306
GRF {304

GRF13EN2
CRE 1203

eRET NN

Aor1200
GREL NG

ARE1205
CREy 296
CRE1207
GRE120A8

CDF]QOZ
CRE1290

GRE 1277

cpEy2an
aRE4oan

GRE1291
S eppyoan

GRE12%A
ARE1DAG

CREY 2RI
GRE1 2488

ARG ¢ H1  H? ¢ JI

VAN (S0, CLIN(EN) , IPTCD

0y,
50)

AREAOUCH L

ChM,

t

MOME (5 ) s ASAMPY (3)

(FV
KrIMD2

[aal I ioliot d e IE)
BeVabr g g &

[ el S S SUN PR
Ll Gl o U G P ghou
[a g I n i SL ey QU=
[t VRIS EW QU o
-0 2O L CUT
pr ol S S04 DR TE RN ol

KK

O OO -

¢
\

e el -
S i
. P Sk~ SR RN R N T
I L = Ol S 0 PR 0 x
It TaYedtol M s
DO e 1 O Dl L Ll O <7t

NN NN N

) ey

10235 30) 7 JN0UB

1=, JN0oun

(=K1

aTon
1g DOL ¥2z=1,J70unR

(11921 K

’
\

IO e QU e
NN HEs oD

Tt OO O e~ D O e
Sopoconyi Zoeoco
TS T L D T

‘.

SPSMICL)

Mon
ol
AR

M
i

)

'4(
KKK=ZK?2

G
8
COMMON

G

11 AR

W
T

.l.....l.l.ﬁ.".l."l.'.l.i
OO NN INCN OO0 O~
MMM MO I I

Y EEEERE
SR CC 00 O M UNC T 0 C A NG IUND
et v et e e OO QO NN LN TN AL

-
-
[
aR
<

2 v o 0 e & & o

O e U AL TG o O U oo Gy Oubar LT
DA AT AN X A AN A M M AT MM R ) = oara
T M R RN RO R BN I RN R RO R R RO R
i e s g ok e G e T e 4 i e g @ T G e e [ ol ot
_..rer,EFC.FC\,F..FFCLF,EF._F\C‘FrrCCr_trr ot bl
rpcooooroooroot ot coecocococECctc
GG,P‘Gﬁ.ﬁuﬁ_\,ﬂ.rmrmCGCGGFAG\GG,C.nw el

eovuo-eeooenaoevo-en-eecco-nun

GoTo 710

5
- o~
Qo = -
c - 1
Ol i XX —
fow] 3 =i -]
ap el CcT) CCE —
- [ S ~
e < ~ et b
. y = [ QI O z
Y x C o~ S EZo =
28 -~ Y PG st B | oo TER S
= e ) - O e O IO
o ~ 4t =~ —_ e oo
oo Cas = ot~ — O
<O [ Tl s = O e~
~ i Ve IR VR TSN alalloud el ey sip
Al o~ o DU HC D Z O OO QOUH
S 4+ OO~ e e Qe I Ol el
- O ) HNZ+E— e+ L L [ERfaNaTa iyl oy
0 OeC U o 30 S C o
Ao OF HER.0 HOHOY e O O
U Qe CH U= =i ]~ ammeec—
cCNvr HUZALZa O 40 bOm 1 L 00— =
ER X Tt it e B D e Qe i<l =l S OO
—t = oo N o
[e% EON e e
[SHeH
&) &

a-lOC'ooaaloncaounc'ua"-atn

- 8
gD15ﬁ94567LHQ01553“5A¥A0QO1#C3H¢7078
MLUSRE:DSRZhScfhﬁkyh6A¥n64u67%/774{774/7

)y 60 70 200
LLEM JSJd)

cr)

M1

AR=SPS
It~-1

H0 AR=
L=



P O C e OO U L OO Ce M o N COCC QI Ch o
el Tl TR TR tatV et VaRVaRVeR U YURV RVl ot il il i [ S O S S el o4 vqi o Sl o v vl ool v i = )
N I R R B B [ P PO B R I I I P RO N R RO BT R RO
s e gt e A ] e g g 4 i G G P € A T T S T ¥ s e v
FFrFFFC\F._CyFF;FFFFFFFFF.FF.F.CFC‘FAFCLFF..C\FFFL
cooooootoocococcec ot oo tooccoooccorcc
(GG GEGR DR GE G UR St Sl LRSS CCCCLCeeCoy o e aadies
o v aebe se Do @B e eu s Ge0 oS cO 6O s S0
i
e
3
-
ITe]
c
=
—
(%3]
~ —
< -
(=4 X
L <
[ —
< w —
it s -
- * O T
- - &)
P P —
- - < L
- 3 =
c —~ ~ ~.
e = A @ <
C < 0 <
—~ =z v = Lt
e} < W o~ o
° — ¥ — X << TV
[aN e N - ~ —_—)
— ~ cz v * [
> -~ [ —_—t = o~ —t
< .} = =l o -~ [P -~
=3 bt < <O~ O © ! foe bt I
2 ~ L = N =l - [ Rted i
et = x v C oz =7 — (G Nl L3N A o ¥
o o [ M- WO O b - jegeagainany
o o = N CcCw T o~ NeJ T GED -
L < — sl ¥ T ~ PRI S
Pt &) SO e~ I~ T [ =
L= |y CO+ O et (D ed D = e
U pr—~ — T e el - < O -
—~—— NP Z O ¥ P PN O b s * ® ap—
COCO FORL NN T L T @t el OO
COO DT LU UCID e, o\ aNT IO [FRIERIEN SR R R}
b MT*D.FPWD RS~ riaale - e o & e
CNQ e FaCL LI C I <] NN D T
e PN S T NCU e Z =G n)( NN O
e O w}nUhuCz;_:]CAAxI____ﬁ Ut =N N NN T
COor- ZZZWTNEYUSS I E0 X V 1~~~ 17~
O | OO ol L OO CLLC Co. —b bl <Ol
LU0 b Olb < =T a <00 &0, T e = OO 2
o o C e -l
~ < o C
- —t
< [

"l.l"'iQI.OC’O"..li...l.l’t'l.'
PO OO QAN O C OO\ T IOCH-COC —N MO O
X LOOCCCC 00 C0CCOOTCOTCOCH rird rird rietrd o O

it v v vt e et e et o et e e

o
3}

ZUNCE- &
CCO O CCU o CCC e v
MM N o IS oo dorT oo
et e o A R e G G G S o g e e e
- wielo b brub bbb b bW
g P T e A gy el el e e o &
CrCCUoe Ll e ew
s bo wvb s o OE @¢C 8 o oo
3
[
-
—t
o
e
o
—~ ol
= =
o L
- << (o}
< b o
- o
—~—— -~ BT
[T wwiNe} =) 78]
—10C woxe
—~— -—
- =L O G i)
=l . O~ L E
—_itr To o0
PR N R R
— T EC e~
S el ~C >
o e VRl e ¥ —
—0CX I =X —
Z~C<I~L << C
< OX BFO s~ w
O T T A0 *
L~ = e O .
- - Y\\:\:..llor C.
— —~—~ i 20 +
[ UOPDF)R;AO' .
< i N T e L i
o " < ~
~ T e aO -
= = L« o
< L [ ot R R ovi =g P
= VIAE s~Cll~ Ok = %2
= prae @ BEPEN Rt = anil S il —_~
o (TR fan T g D N o - [ColNNR B Y
(4R} L7 el fymd et e O l\]{lﬁ, [Ralo NS
T el e e U e
O et 1 T e O L — %
¢ iR DS o UaY oS Va) THY el N Tl
ol - LR e LY OO0
e g ~ oo
- ~DWREI L LZZE 1} Db
~CCxXOC OCCCTCCC < OO
YOMMLILIESSESDIEZEEE CoL—UID
T O~ IS ESEsEIEEZT 0 U
< MIDZLOCCCOCOCT A<OoQ<tl
AT B 1 SIS S ST I ST SEalllvasd W)
o) o ]
LY —
o) C o
[epra |
WS eV
X e o
= N
< <\C
T

P=\_ % % % S 4 ¥ 22 mas S8 s v s s
CrDlOLﬁld;rO?ﬂO;nUlz_Su.R;rnq/Ruﬂ,nJ
111..111111_12

O e O AL O e

fealiaaNe O Co O A OO SO
N AN SR S SN N S S N
Tog ITSoodo oo g
N e e e g g g e e g e T Y
Wikely et btel ettt bl
coC coootoCcooooot G
(SR AU U SR GR U Ul G U G G S
P # 8 c o0 & ® 5 8 BO & O & B
* -
#* [
+ bt
3 c
F —
3 -
* .
3 <
kil - L
* P -
- o
o -
L. he —
[N - (&
= b -
< = -
- i &
[V < 'e
(e —
L < [
. - —! ot
o - =
L u = —Z -
| ~ I e —
Vs b < W D [
- < — S = o
[ ond -~ by <C ~
o [«Yaie! o e <l <
= -~ o Uox -0 (&)
=z ~—r— ) - T el -
< SO 3 L e —
i ZC s Qe e <
=0 C Fo e Lo
i XL~ -t 20O
W — a0 e O -
CTo~ sl ~CL: Z>>
L — O e O el
= DX Z WU e Ll Xt
- 2~ C €T~ < =
N LT EO s 0 -

e
6\]
1C
Fu
o
oF
oL
Q)
AL
gr
e

"
)
)
£
0
0
(
]
i
¥
r)

R
r
?
[
¥
)
50)
! 1
i
S
M
F

14

A

0

50

p

D T

5

q

LA

0O

F

)

?
i, KKK IND2
VOIS0 e P1INAS

HES

REAL¥S ELL,ELEMEL2D

INTEGER
COMMON

h_r. Noten TRl Neafest ol okt
w O a0 e OO
. (IUF)COT Neal Ja g Slan)
O O e O T O
O~ e e O 2 e
e e e O e OO L L
T e e T NS NN
rJT_I Ol e OO O
I VaTa g Val PRl o ol ol sl anll oy
_!. O e LM o Ll Ll
SNONNS

ey —p oy e

PRINT (1Y
A

?'H_ y H2

£

EE R RS RS E S
COMMOP
COMmMO:
OMHON
COMMOR

sURRoUTIN
COMMNN
C
C

THT
22413(2,)

2

O DBANK 13541 Commol

T

1
E‘
2

(SR (&

678

<L

[l s 3 2 8 32 2 & 3 P S s Se & wa N NS

Ir610g1,45rﬂ780,01123ur5h780;0
bic ] v v et e O



o
3
[

P
I
f

LT AL GG G VR 2 ST O e O L S O

- AL O C O I U KO e NI SRRy o
N QG S O SO GO SO Qs D G s CelIilslges T 4
o = UUU.“HUHerﬁwr\;rﬁﬂ,qr\r\rwrhrhrhrﬂfh,hfhrh/hrhﬂ/77_/7777,} ~ooa QQQﬂ,ﬂgc,ﬂmmmﬁ‘mﬁ.m‘ﬂrﬁf.\1 cCco LRl
WM«MMWTIMMHWQUHUU Rl UMW..QUQHQ Pl e deite e i s g fon s b St rotosodsrsooogIdgsdIsSsIdo To r‘w.r(r Rxc, Wﬁ\r« ey r\.ﬁ e
T L L L o T P e e e A N e e S R T e e T T T e v e 0 e e e A e e ST g e e e v

ol bttt b ol N : : L 9] Sl b L \rC»Frr[_L‘F._.r_.r,_._\F,_vrrrFFF_.r.rrF,FFFT\?\F [ 304 A U1V SR YN K1 NI B KRR PR VS
WWWWWWWWWW._NWWWWWWWWWWWWWW\WWWWWWWWWWWWWWWWWWWW e e g e e el e S e e o e G e ey Pl 4
COCCECUCTULCCEC CCCEEClCLel el ly CECCC LT ooy erlcld COCULCCCeCCU L Uy e
oqoettnnc-q.nnoau-oe'0510-¢on-'-auoenwoecwvmemeewesezeneeoesve-e«soa#eeoovameeaeem
—- . . - o3
54 —— M.x DFM .M.r.L
- z < -
[ - N - g
e - - =
= i T -
{ s - e
ot < - <
< 2 ' 5
< - z <
= < =
< [l = o
- 18] Ik L
L = m\/\ _Hih:
: L L
— < “ oo =
T - L Ce~
- L - =
1 - B <
< =3 - =3
> < > o st 3 s
=z = Z - 5 ) 3 i
H = :_H =< - - > -
o < —~ ~ -
RN - e - =
—~OZ ~OTI - 5= = 3
[P TR [Igtae »\m M_,O\ rn.. WWW.,L
iz -t - - o \.I\O.
— —i -l — = — :
P vl i 3 SS 3k =z
N~ - —~ - -
e~ e~ - ~ - oo - -
o e A - pag o< D - P
= N X e - - 3 —~ L a3 > o<
= s e ) ~— - [T _H_ [ale] L=t
- Cx il O XN ~ << P~ E 0~ o > D.m;
s Ll < 5 & Toid & 8 o S ZF e
o e PN -3 ! - -— e~ —
- =X X - - e o o 3 D oW
.« X o zZ -~ R e cz M 3 D> oo
jod o~ o O cuw 72 ac R LTS TS N g
- — I c= - e C .~ G« © =~ e [
< | e O b0, ?\w -t 2\|w = e e ?_UuU o =l ZUJE
-t -~ - a0 « wZ 3~ — ~ el S
Qd ™~ O < jadpe ot o o CcC— < C O cOH L C C Cle O
~ - - el xCwn = Z O Z Z —> © Z Z - e
- — s T — < o< W < < s < e~ =t
I - Jead MU T [N St o~ b ClLLE —~ b+ bt Cla! >
- e cul ow <! Mu\\ Vol Vai (S B v C;v-\ Grln_kal
o - ——————~ ———— Lt~ = =
Q. omm = [edorl ot O o ——— o~~~ M — -~ —~ O &~ < —~
- Nel N e N ~ OO it O e et CID O [T [T B PN B T —~—— O = —~
~ —~ CCeCoou N falelate T falnt o il oo Ce [onlil LB ol s B el o o oL O OO0 fen K Lol
b4 Mmoo cooo o - e et 4 et oo + cco O+ cCco OO0 O oOCOZ O O~ + O =
it Ne = al e =) - el ) [P LY ) wll] OO ald =ML OMI I O cLoWnL oMo oo CrLuC L
< 1O S0 el s IWOOONED WDOINIO CECOTOAD WG o0 a0 UKD o002 ol s lm se «OQZ s *OQ @20 Lis eeZQ
1 L i o Tl et o EE i i Dot D 3w QUG T AU o0 OO C T SO IOE O o 0L O o e anULrDF?
[colR IR B ) ~ -~ = =z < — =Z ) = ou S o e U S T Z L~
b B w4 U T § O8] WS T CRY VNS | B BN o PO O U VIR o o S TR EBY ) e e el CU e e O Wb Cuiiio oo Co L Clull HO —lici ZO
BT SR uotund et w st waf ), S RO S waf vy wi wi iy ey WO Gy S S T v ot el sl 0 e ot S oL S LY b sOF s
< DNLrroryesy © 0 Coayoxd oo o rorooXx X0 OO OorumL oo OQHFRROFRR.ORD.RO ORFO.In -
5 e EAETEES~ O CESS S0 CZEESO ~I3EFREFe0 OQBHRECER0 OFRE0REIOF0 OBEMRELCCHERIOEO O CWIM,.mG
- -t
— o - o r = (=X v o =]\ o = -0 ™~
oy QM oo [ou] [ ) = [an T e}
[SVEaN O Mo [a¥ N
© [ | o (& [ o (&
lll..l....'.'I'l.l.'l...‘.l.‘."l.lﬂ.'l'l.'......l'..."l.."....“."...”ll.i.I.
123456780,0123456_/n\(d,Ol?....JUrr).67890123“5673@0123&.56780,0123&.56780,0123“5 O~ C OO M TNCH T O~
AUCICUAI UGS QWU IS MG [N MMM o nwhwu.n.rnwu.nwu.rd555r)5555566666666667777777777888 L CLCLCCOCCOo OO Co



103, 20
103: 6 TR IDDHNE DLANK)
10" VRI¥E 27000) Ky 60 10 202
}82’ 302 GRITE 8520007 STAD (L gdd)
. > HRLTE (6,10 PEN (Y
109. 1M ENFRG | 119y ST Jd
110+ 207 IRIG:Rﬁ‘JM“X—l).éN“(ie;JJ) , \ .
G IRTG+2 MNERG Y PPM, P . GRE1gic
%%%. C GO TO 100 JMAX§ FRC,EN (JJJ) , FNERS . ?Qﬁ‘“‘ﬁ
. s FNERG . ORrE
13- A CONTINVE (JVAXY (HT AR, CP GoE1a A
tiz: {R TE(6,903) . CREISIO
116, eoIG:IRIGr’ + GRE1S20
117 ¢ TO 100 . GorTaT]
. . GPE1S°
118. 9 CoNTINE - CREIRTE
120. ARETE (5:270) . CPP1s2s
151, FRITEE e 1 6010 2 il
155: 1?%M'AT“MI 3 ELFM (G905 L enrinsY
lQh‘ 298 fF(gO 240 rPPMePERCAA( ) o E N gpriﬁﬁp
125' WRT PMLNE  BLAMNK JY e EnM{J) s AKFY ° FQchqa
136+ SRITE (63000 ) €0 T0.303 | RV AR Cont AR FRE1E<)
- . ; g P [ =38 °
125 303 331¥9(?530nn) STAND (1,03, EN " ;;r’r‘l
a’ 20¢ A 190 JYeEN( ® F1527
129, 9 ;RIG:IRiG?43) STAND (1, . £0F1§Kh
%%g' ¢ 0 T0 100 J}’PHNPPFRC FN{ i
25 . PENCY o A . GPrisIe
%%%‘ o hQPI‘T”‘“’F PAKEV HLPLARG CPM e 2P . (rfnm.;-:;
120t Tﬁ(TE (6r970) ¢ AREAD . ggpiqim
135. wRI{EE%?Epﬂl) GO_T0 tenpionn
%?6, 1UGM,ATOQ;397) FLFM€J§TQ Y
ig' 219 Q0 I8y hL sPPMIPERC, AR (J) (EN . S§F1Rhé
14q: L (RN NE 2 BLANK) PEN Y ¢ ARV 141 CeaElaus
140, WRITE(6r900) GO To 304 P LARG s CO%, AREAD, Gor T suL
%ﬁ%. 300 %81;9(5£%OQQ) STAND (1,51 s EM AO, ;2F3£uc
~ . o] b (6 3 B ] 1 ® 1EnT
e . IRILCIRL37) STAND () v . apeisin
g a0 1 PO PFRC S F () AT paan
1464 900 FORMAT YeAKEV 141 el ARC © AnEiast
147 1,1 {(1H ARG e CPNs ARF A *oare f,,
148, 901 #oRQA%er'T;:{i§10¥’vT,rllY, o . ?rriggj
149 (1 o0 MRS EIA T . GPEt
iSQ; KEV (S) 1 ELEM 1 te 11Xy Te) Tet11Xs 70 r0¥ : ﬁﬁﬁéjgi
S 902 EORNA Ir) LS wT 1 P.DPeM, 1 X e TeeOY e pTpol B GnrQQPT
’ P A e N ) . GRE oo
152+ "-T—Iif” Pl I et T RRER Do YOl PTee i i”%f%%i
i?ﬁ: 803 EB&QK; ?i Sttt S e sz ity YTVFV{ : @222225
155, B ot et 1 rgerass i (S Irmmem L coelcel
56 ety - re T ; et S S " enE1RA
%gg. °041F0R&&§ zi" I%; B ToryRRes s Lged7R0” [ommmmmoms Sl ?g%ggzc
58 ’e Al FQo. [ . o o =N
159 705 FORpR%'l vat.,iiﬁ?" T OUT SCALE Ge3ry 1 bl e T L Greyan:
M Tre10 y s 1PF3.L 3, psTrpll [BEREAN ’ « LPFARS
162! q°71FO§Mﬁ¥‘%?é’ : "I'"‘X"f'vf?i?:;7"5§X»f%’¥'i eteTen L gnryne
3, ' P : F9. CRE16A7
164, 0 2 !PFga?" {'r'ﬁ%AR" T ++1PF9 1l ,,1péq51359 T ¢,00F7:2 ¢ ”pFiggr
165 00%FORAAT 1o 7e2er T 1e? «3p0 1 v 3ee Ty e2p < GRFE1RTS
166. Ry oty 1 Thew 1 ,,nggPFe.o,, T#T « CPE157:
167+ SR $1 Je2ye 1 R ey B TR . CREISTE
168. 0 FORMf? el ,,1pp" T 214 .3s0 1 1,0PF r T 5eFQL.3 « GREIST
169 1r? é (1H ,e1 2 Fezgr 1 )4,, T se1PFQ 624 1 Der e rDquv
1700 1m0 It T M 1 2an8,1 71 ipEa.s o T‘"'PR}Méﬂ(prn 3,0 T L ChEIRT
173. “1§0§MAT AR VL ABES T -i°1a.:‘i' fthUPFa 5, A TR r:?};:
- J . —~ - 2 ? ? e -
1 ”“%Ffmma’a%?vzi‘f‘;éﬁmsw*é RS deloitl) ol §-iahs
. 10 ' 1515,5X%, s DE MISURA - P1742X F12.3 WBETIPI L ORE]
172: to, oy ok, iBECARTNENTG  FE0y N TR it ot GRS
177, 1211 EORMR%'F?.?,'*X+'YEIO F —"?&;3Al MINUT ’/equ J3es  MINUT LU £0F1;ﬁ
%;8. Cl 15 FORMAT é}'H{ 'qxx(u—-z_”"ﬂx'rPROBLérC]Z'x' »PESH )"Fj_o 3 ST nAaT o ,.g:%&f;
. [P S Spietet- it vig e e !
t79: T1003 goRuATH V 2 EANPTONE =+ v 2X s 3his _oa2t2h) re 8 CALIR. o ﬁgg1§nu
18k, IR FP IO N +'67Y'ePRoRLrM;§"'/Z e . rnr}:;ﬁ
" 1004 28 8hu it 2t T P 1PF9.3 ELU . orEin
83. 1 FORMAT (1 ' plure 1 gh L o0eQP Flos
/ H ¢+ P 1pF9. FGaP,0 . GRF P
t ' 1 ? 1
8t e 1nq§]ﬁé ﬁ&%]ziaéx,';:?iiif,, I AUT SCALF T re 1 'y\Q:ip’ITT,,n fr'Y? o Fgg;gg
B e T 5 2 ? g ] Y 4
rel ot uan,:'%(fz 5?'1‘ y';'fg;t Te,11%,07 ¢ . A I ;nL,ro
q°1&’!)T,0q\( reTed tF7e%s T ° rr’r'i‘:"‘Y
er 1 I s70%es T . ° rgFXGo
¢ - M ol
' Te? e rnrgrn



MO Cr QNI L0 C©
CCC CCocoC CC Tl e
I GTERNIN aNiNaiVoNaRtofNe N ap\ o
R b b
Lot/ bbby
[RedeRodcdie o) soagyogaguoNagss
(TG G T G T C TR LA Sa LA

ee s 266 » & e & O 60 @

[SoaBES SN
a e ep =l

- -3 2
— — -

- - - =
- - -y - OJ
> ™ < e X ®
o> ¢~ COF
-~  eb ali
- e w@ 0
« c c

i oo -
P - -
- v e
— - fan
- - Q =
- e - =

1-_.r Tl v
ar = L= S’ -

o O O

> oo s - P
-— - -
e B Y
- e ° @
wal @ =0
b= b -yl w by

£ - -
Lt S LN o

PN - o~
L ol T SR St S A Y
XKoo —t [ .
— Y YN a0\ B~
F N A T
Dl m X oa e S
- =z o~ —~X
b s e e bt af)
- Faali - T
wl m < e < m -
e m e mam e aIr
fenl YoV aly & &\ o<
— . [$54 °nd o
Ll e s R
-t LY TIRE I SR N 4N
kN - e om w
- - P
- I o~ —I
Drmd bt A bt e e
Cor o e -

- — Q0 e
™~ o8 Lan) o O
fun} fen} — o ©
a o oy (eSS
-t —i -t M)

o
o8 9 ¢ o9 2 8 s 8 & - 00
N CCO M) FUCC~- O
[Secel-ofvelevY ol sl optepieneiopioy
e et e e e et e e

W

&

[

o

[

o

o=

[+

T
= =
O el
P2 4N
= e
O MO
(SR

.o
[l QN A3
[NelN o H s 4V
™~ ol
M) QD e
— Tt M

~ —
Y O~ e
Z e
< N~ O
T L
0 o N

= _
~ —OIN
— =Ll
[SVA SN o
— FUEN

~% o0
Y dso
= Lo
<< ot T~
AN O et
—orb il
— o o
WO OUIN
Ly -

19328/6/037777/077777

STORAGE ¢

34,292

TIME



=132 =

APPENDIX J

LISTING OF THE TINPUT DATA FOR
SANPLE PROBLEM



0L 33N

P27z

D143

151 1131 2172

120

50

ST L 1Al

-

’

-
[ 353

E+n

al
~-071.2860E+04

206!
1

71.2867E+0A
'7@.7600E+06
1. 2960E406

171,

N
-07

?

E-0
NE-071.296NE4+06
ﬁF...

(aqnnE

. 055

L058NE
55,

51,055
5 .N550NE

T 1

R ]

cooooooCococ
. CUOUOL L CUNC AN O O

G e ot et e el ] el e e e

<
L O
PEE o8
-2 ool ol A0 SR AL G AN
L OO =AM o
1 oD CINOEECD
. cCccCcoCcorocococ O
C\}C‘C‘CC’CC\(\.C‘(\;(\,Ov—*HHC-—%Q_M:}' e s ¥ ¢ & 3 & & & & = @
cooocoooocaraccaccocco —CcCocoooooooad
D ol aihe s 1 TR B B B | |+ ++++
bbbttt Lol b ©
CC‘-CTCTC;“C.JC:('JCic;:cC:CC;CL?C:-C?C'CT' °
,\:C‘C‘;CvC:C)C‘:vC.C’:}-CC:CCC\.CTC‘\CLCCIC
GO 30 I NG OO TS C
.oo»uooan.-w-co----s:’ g X Kol Tgletihanl pg o
H:S’G“ﬁv"l\*:"f"l\CCCL"N’,O‘LCC\Lv-*I'\ MY et N P O eGP e
To SN Tl ol N VAR AN G VAR VRN QL o [EaENENG T SNl e ol C
< C.‘-C“CDC‘,‘C‘CCC‘CC‘C-C"C.“GCT?(.‘“L"‘(’T 20 .
|l|\llllt!!l!lllllilﬁb“<<<<<<<g<<
[ERRURIRI TN LL!LL_’L.!LLL',‘L-_'\.L‘LQLLL,‘LL’L;JL;.’LL'L_‘LL[C Uttt
C\\CC‘CU‘C‘U"CC‘CCU‘U‘(\.CC:‘“:‘C'CT‘ D s JE RO U N o
(‘T-C‘P"CfL"\:‘F"(‘.L".C‘-IV‘!"-C’@CT‘C\CC‘L"\T‘ U b € Tt T T e
Tatnd Sl ok il e ol oH VAL eRINGR D T oy i W C e L

¢ &4 » ®© & 2 & & 6 5 & O

L «
— Qe e e TON CLLN I
oy

GO e Clrd O e O Ot

o $ ¢ € 8 8 & ® O ¢ 8 & % 0 & & OO

oM~ C Mz MMNVWNNMMMMWMMMMMMNF&ﬂHe - et .
et .
OO OO0 [Tol eIt e Tal AR ialtel puioopny
I SR CUGCﬁCCCwCC&CMCCwCCPﬁ CIOL LI OO T VO
[Taliadoal gl eV ealon d:Cd~cmcacCN¢MG$macm :
—ar-EMmaoo leao-nooounon-eecnca
UM~ fﬂcf@c@m@@wcHGHPmeCKHEMHHMHMMwMM
— :chcchcwhsmahaaﬁcwﬁﬂ
Ve T MRS [ 2 2 O VL CC G NS e i U )
- i Lol et el -t Lol .
R PenTailaltallo T ialFptI aR IOl TSIURII RIS
- O ‘ : . P e R L USUUL
oo ICeD L._.O:LU‘.:'JLL(DZLMTIUIUQC:ICCZOZCLUC“}G‘O‘O‘G occoococC
Lblben UCkULIIMZD@MPPP%NN&&W?ﬂﬁwwﬁﬁwwwﬁr

.

L T TR B B R B

LI T )

- QNI RN O Cret QN FUNCH LT Coe OIS IOO O Che & =g Ny

u:'aqoaaeeaunao-cooa-»so

"

e emet ok gl vl e (VOO CAOIOC IO ) PR NN NG, I L



=134~

APPENDIY K

LISTING OF THE OUTPUT OF GSAMPLE
PROBLEM



(RN

10310 0NN

1975 1

DATA

13,333 MINUTY

TCON

1 CAMNALTI 2nu8

N,

SPETTRO

1in

4

S h an st st s 1 e 4 s e se ne st w s ee s et st e e e
Cm 2L O O F WO O E LG MU el o - WA e Syttt e s as e v o e ° .
< omrryco-vc-uc»c:qfcfic??:gFE§§§5§E????ﬁ?““%9°”€“€f“°“¢F”:“"=¢G°WU'CVWFC5VCf
MO SN E U U U SN PN COF MO T CCCacrmGalaat choreaar Mo esgagaNc e srerraccoocd
el R TSI S ¥ S SN I S R MM SRS M pR s alt i Nl g SV NS N AR A UG TG L T PV TR TGN
—
© 8 s e st 4 s e s e s s s e s et m e 0s 60508 ce0ss 60w 6606 scoe
O R O Or GOl e z o s so s S e e a0 a8 6 s o e s 0000 c00ew 0000 ass o
L »:(c%uracc%wcx&gggxcgfcggc‘COJCFQWCh*“FQKPP':CC:th:wch“C{cwiyzcu0*:CUFCM:
,uwwﬁtcwmwwww:mpwﬁﬁaﬁnpCC:;%%E%EEqqxcomc—PrshbwwcrbcmquuczpcowvacKucwwcqcu
e OO COOR rrm e e e e e SO T EECEECCCO T AR MM P NN O O AL P B GO U CUNOOC DL
\o._:‘.-—:r;..,:(\‘]r.:trq:...:"..".a.Da-‘..e.‘a'..'...'n.é.....g."'.‘c.“'.....u.2.0...P69
R e e e e AN R e s S L g s e R 1A=
DO ML CAL T IO QU M R QN O O Cort 05 e e 0 2 06 & 0 G 0 o P e e o o FOC AT A CO QL0 ef S O
a“mNKNNNHHﬂﬂﬁﬁpﬁﬁﬂ_gtussgzcSs;ﬁﬁcammamccrhqhhbhw¢b@urch@cwhrthGmcwccmcmm
".’.l..l"'.-'l.Il...l'.OttlvO.l‘ﬁlil-#IIO.QG'....“Q..OQQD...aq.'ﬁooOIGQQOIOQB
Lo OIS INC et~ N3O CUC w00 G2 CANT 0 0 ~N C ILOM INAM— O OW —F i o =1 i
2 %gg;;§Eﬁ5i;$$ﬁﬁ§&xaﬁgﬁggggmgézm§md@ccrc:qwhcgéﬁgfﬁggﬁzggK§§§SgﬁsgZ&§gggggi
OB UY NN i} Yt O M N N Op- - o .
mﬁrrcamnoHFF*#WP?W*_&ﬁ?ﬁwrﬁﬁﬁrrmmwaccmmhchbhhhbccPCChcmwcmrhhr@wcmmucm@m&
A
® 4 m m s s s e 8 84 s e 8 es 8 s 20 s s e Es B E s 6 e C o E 6 a6 e s e s e o 000 o6 88 e a o e 00 8000 e 0at e 00 S ®
I S O QAL QO OONAC K OO MNP (NG K O =41 300 OO EC PP HOEC CCC 0 OO0 WP TR I (U0 =D 3 G C €20 w0 & NS
c FRUCHPE o2 2 edC e CONCAFINCr CON wlf L3 C mC L LCOCOOL el & & —RG R GRC CULRE 2N =g Q6 S O
- miggi{kkijgﬁlﬁzztazﬁgiggzcSoogsgmmmhmmmmm:hmhbchmﬁcccbcmmccbchhbmcmmmmm¢c¢
® 4 € o e 0 e 4 s e o8 4o s B e B e st e s e B Ao O 6 BT ee e to o6y FI 6 a0 a0 Ee Ea 600G E O 0O
COANC =N QA CeCT OC COFNET OC C M AN OO CEN OO = O U SO O K= 2 3O P (LT O ™ =P
LML D o= el el =) G Q OO FIC N C @ M ONNC =N ICC D C I I N FC O CP w0 @ SIS IS «= O C ONCP
f??smiiﬂﬂmmmmNnﬁCHﬂﬂcOOOOO@@@D@&@Q%CFFPGFFFCQP@NPGFF@Chh%i@ﬁm@@@m@mm
e A T e e i e 2 - -
© o o 6 a e o s 60t e 4 s e 8 5 e s s s o e e B e v G e Ee s s 6 w0 8C a0 000 e 80 s 600 e NG 0G 600066 00 OEDGE S
O 2F entPs 2 HONE =IO QIO OHUNC 0 —HE O O CCM @S CC O MO T O FINOC O I TN MO O NC N M NI =IO OO C N AWOL O=NIro0 M
E OO0 3 M TN CE N T A OO e AN N e QIO ACCH LU I el A8 0 O O G PO 00 P I €0 3 CD e T OO AL OO0 O
ROT 1M ZE IO F P FIRIO QNS QU et et el O © © © O OO T O EECCE P TN CCEC NP0 WO O WO\ OO LM \OF W I 000 WWINWDOP 100N
e OLOCUO AL et et el e e e el e e e e O A8
T e s e e 6 a6 s 86 s e 6 v e e tow ea tese s s e e 4 e u OV 4w s s arEC eus o6 o Oe ST U IO O P EOCLIEON GO 0OLCE OO
MU et St DI YT 60 QU0 20 O O L C0 IS OO0 I IO 2 QO F M= A DM A 3 SO O F 000 O =0\ Z0 T OMINM ~C N
- N O VAL 2 €2 3 O vl +KC L C M O NG € G I F O MO OGN OM I C OO = OC C € ONACE MO —IOINCT O O+ «/C O+
FC ~N OO O & NN 2 MG AN A O OO0 QOO O 0T (2 C O K MM DM OO C OGO O O PP DR NC I
L = O QOO QAL v et emlot vt et e wmd vt el el wde vl e et e — <C
e 4 6o o 8 £ a8 a6 e 4 86 6o ae s oe €a ea 98 0 & s s e 0 B s e 0 TS e &40 a0 e C G0 DO O 6 YarOOCEIEEE Ol
QRS 163 A 0 QIMMC C (00 2= CIECE ALK A ©CANE O AN OO NG L F LT SIS QO 2 © O OIS 0P~ QL ISP~ (I A SC 0 ©
| EEC AL COLAL A OCIFC P~ C el OO AW O 0 QUMM 2 3 O NI QUG O O QPO O B O O LN OB O O~ (0 C e
OO it I e 1S U0 2D 2 MR AL AU QU — C1 O OO Ot OO w0 (0 CC CC € & O €00 &0 M A DG OO A OO OIS - -0 D SO RSN NS
- O OUOG VO QU -t e e o et e o] e e et e rded v e f et el - £
‘lIOloncll-I-lv'l.tv.o..no..o.le.--...---.t-Oillz.r;)ncvn(\tjncc\c;h::‘leuen_:r:aﬂkg.eckgor\gtrt
CLOUN © —OCT O I M T QAN O OO EE AN O QOO —2 OT N O CC OCN- 1o 30 dle SLNCC OIS 0T 2 €0\ C AN MW (VD
cﬁmmm&mmaoahéwmgamcmmoww::mc@hémom5cwmoahoNcmcomm:mchcmﬁﬂwcc#cw@cCChammw@GNON
< Qi ot QAT D LD LR SO 19 QI AU N A H St €T O C0° O L 0 € L0 L BT PSP COM OC OIS EE M F U OC N CITIRC IO
U‘(\:NN(\:NNNN?JHV{P‘—-‘—'PJHP('—]'—"—J‘—’!-‘—"!—‘ vt -t ol

SO ORI NN O e 0N IO O Do O IOC

Lot o I O U [sof eyt on
CrOII2INCINCO © =i HAON O OSSN 7 ¢ PR NN AR I 2 DN DS O I O CAEO D O \DNE [~ P R P

e et e et et O SOS AIAIOLET ( SO IORD R B3 R0

47



e e e e e S S e e et et e e feeceocacae s
oL Niem e I G - . oS aiVer [sf o8 \EVCF'—O\&'CL{““CE\CU“'—I\F\—&F:“ 2 ~ e - ° o s ooe ': . i
cyccphccgcug-qu«oot-giicc:nvrcccccu::ygcbiE:VV;gkjgirﬁdzngpssmsrzﬁnhmwca:cvcgcc~
P LGN GO E OO S I S 2 2 AT I T INN N KR e e o e e o o e 8 ERV“VC~Pﬂ"°°Pv ———
I T N R S .

AT S O e S e A e e S e S S S S S S
T Zc - - = . - —t 7 . . . ¢z N =0 i
:wmw@mmwmrmwmwcwcmmmium:::::r::fa::«mggﬁat—L55Z:i:$£t{£zr:”Fr°‘§“N“:”“’“'“F““"’“""
h

" ¥ T eS8 e e 5L BC L 6B €003 K e Y 6O N CAC ¢SO S0 RS & & o

N LN O O O NN 2 S O 22 COC C OO ™ Ol T © O COGT v 8 s L
- = uwhcwcqmurwm&hmncw:wwc:vmhhmm::r»o»—u:rww:éwk#i
CLO I S SO WO GOSN WHD S 00 2 M2 [ 2 I HO NG MG 0, 1 e e sttt e 2 4mf 1 e st

o orecenao e
A SO N LIEC 10
QO OO G v et et

26 .
17

Se 8 8 e s e 8 st ¥ e $ SN LS L P SN 6L S0 P00 TR SO 6 S e D 060 080 & e L O 60 B S0 00 e oS 0€ 66 0w ec & 0% 00 0 & 60O O @

AL MLOCALHN C et N — OHNC IO N~ FUFNC UGG QAN O T e SO =0 UONE SO o e G U~ o CONOLUN FO oM AT
CON AN CY.C I O VA QA N M- O C MM AC IR NN 23 OO0 C e 0 LF;'F’,‘(\‘:‘P"I“\CV LAt e el o} :—v-PC\-w(\?(\‘v- QI
INCIOC OISO SO C IO NN 33 I 3 3 IO UGN el e bt e e e el amed e e s omi e eI

—

-t

Se # o % e s s 408 e b O T e GO s EeEE T EAO0 FOCE YO8 O
QAL I MG M M COND U I 2T M3 QUCC N EC MG 10D —C D ONCCUT S oCal O
ChREC U~ COCNMPMNMOCOCOMR CCCOCCOCIoTMmONIOC COIMY
[Talailndigligi\eiintighiasieiioligigit anial giVeNetel o g Vo indiptogin gt gioads o g Vo o ot~ o Lol

8 ® 60 & 66 ¢ 23 &6 e 2O PSSO 600 e GO BC OO ¢ 66T O HLEO OO 6O
CUNNIMECEC AN 0 3 O DN O NEIO— O M NINC T OMOC T Or
P O UK a0 2 Comm M OO OO FO MG QNAON g 2 (e i e 0 O\ v 1 e om e
MM N et eed it el O e e o i

L) —

52 8 € % 6 € € ¢ 4 ¢ 4 5 2 5 ® 4 2 6 8 B e 89 G C e eV E TN TS S e N EG T EO O E &S L S0 EEHEE T 06 GO GO GO €O € &S5 4O T T ECC 6
MOCUeC MCOCCINCCOCMMENIMEN — L w0 M COCOLCCOCL I CERPAIR AN COC O M 0O C L=l TS CCAFTT —F
OO CH-C OO L —\CC L AL CO O QM e C OO I O O OO OO Tt NN C ORI M RO N QAR QL Qs o= QIO o o o= 7= o e\ o
CNC WO C IO NGO O e F N 3 33 TN T DO MM Orded edrd e ed e vl e 0 e~ (vt e T

- e ~

Ge s 6 9 8+ 4 0 % a0 s s e 0 G e se s e dea e E SO s e E R e O T SO O FEG S OGS C 6 B €O A0 ECE HE OO OIS CEC CEELOEEES
2O MICASONE EWCM O I~ MIIC O M O OIS PN OO0 O o O SN O C©C CIN 0 OO0 2 o MO NS MIIOC O 0 o C N OIS OORE NN <O
S0 QOO OO 3 IO (Ve QAUO O S I R QIO 0K QWD 23 M OO D M OUR) QL QADN) w4 O OO RN ZH T 20000 of QU O e et UV EU QI Qe s eed et
\DCU‘,L(T\CUYLDLOU‘,U‘;\C\ELC\C\L‘U‘)L’}\D\DOU):Trm:‘:.*d':fd':r:rd’:!‘tﬁfP’)P’)F?MF}O”HH—(&—J‘-«AHFA«HNHHW

- e Iy

LI . e @ s v s % P E s 2w e 0 EE ST EE @ T e B E E RO T e O R R EE R $E e & AT EC OG5 M e e e O U MT &t EE A S ARY EE O CREE O
ZEMO TS ANZC AN OO OMO IO v~ O — QS S 1O = I IINC O IDIN AN N OO0 OOLAINS MO OO SO N C CF 2N D0 3T 0D
O~ O GO MO OMNOL NG T O —C 0 MM N 3 OC € F NN ON SIS OO OO MM 20 e QURT N v vt O o ol = o et et ol et
NNININONNIC S CINO O NG SO O NSF I F 2 3 3 X 3T FC EMMIMIMNG Attt edededrd A ederd e o2t

] =+

50 ¢ o 88 6 8 8 v e e n s s e s s e e es te tee e es 0w e 6 o 8 et ® a3 e e T e 8 e e s 0T es B CEc @8 cC Eu e tOe s 6O kO
DL O SO o 0 N AN AN AN QIO MO O OIS 0L O SO XM T C OIS CC 0 N ECL T O S AR N =0 OO QL O~ 10
Ceit OO M A QIO L T e el CHE 2 80 SO0 G AD T et € et C O L I MO CU CC O 2 0 10 A S A O N IO S MMM S C ORI 0 et e Oy o e O o o e
umw@mcmc@mcuw@@@mmc@wmrt:::::m::::\wrmvfm~ﬂ~H~HH*~“”~HHH: -t

- N

2]

. . L] e IOlo...tlvllﬁcvoﬁc.n-‘."...agcusgg.n«oocpﬁ&ifl‘w@:i
it gt O QARCCC OC ICT 'c:f\\m\r\\c-—':mc‘cxuﬁcﬂcmcﬁiu‘r\ MI:CCT QCNCPXC\.‘: awv‘:g\mr&u‘z\rfx@iﬂg&;\f«cx:
CF OO oo MM EC SO ML NG F FNM N OO 0T O MR QIR NI IO QI QU QU eded o ot ot Enlnd
$ C\.C: NIRRT ng—gg 4 DM MIN et rded e rded e At e et O s

e 0! ph-giglte Lo UM OO COMIIC OO C I FINCNCO Ce eI e C»u—'(\J?(‘:";Lr‘\C!\CC
’\::':U:S\ F56 r:mgggg gg%z&@&z%& S:i&v~—l££:—(rﬂf\l(\!(\i(\'(\'(\1(\2N(\l(\lmm"‘;r«",mr’.‘r’)r“l"?r’):fd':":.*:‘:' Eaial- - yTeltalipllaliplioliaigiin)
R A ot et et e et o et e i e et ot e e e e e e et e e e et e e e el e e e e e e el e el e



B R R R R R T T e,
W CM NP Nl CCC”GQQ*T‘FV‘FC*F*I\QU\CNr\wrf\ccm\w-cu\m
P bk ol - e ——

P

4o s s e s s s e e n s s e e me e s e st e s o 80 a0 o0 o necoees 6o s
FELNC C M e O = AL A P (CU"/Y\CCCPL[(IPLF-—*«—(‘-:—(\CY‘\C(IC\C(:ONC

D et attnt o ok — e g

se e s s s 4 6 s u e s e e e s e 0 eec 8 s 0 s 0 e v o a0 s es o0 s e e
MM O MO NN S AL 2100 QM CC N SO0 N O T Qe O

Qe e — e————— - e e e e e st o g

P R R R T R O I I I R I R T T I N T T T T S N

AR I NDCL— T OO0 —CCNOFOCCO NN M~ DL((\Jr\-iv-\cm;r\cc\m-r\m\cccm'\

P B L Lk I S Y ———— O\ P

P R A L R I B R R R R N S P PO,
HONNME SO Lo C(\CP’?U’\CH@M!\#C‘I\NP"U‘—!C\P\\C‘#L{“C)U(\,QQ‘I\P"FCZCC

T ot I S Rl T —— -

28 % 8 P & 8 ¢ % o6 4 % 4 s e U s & e ¢ D e N e N e 0 E A CEOSC &L 8 O

= OO ICACCArMEmCrCne e ’*C’(\F‘QU‘C‘(\.C—'C‘ oMo oo
—

B et T R R s T b N o e

©9 8 9% 0 05 9 66 e e P ee s tasro s e e eV e sseDn s AR e e
CZP-M et 0 IO O AN S O ONOINT e A CC OO OO O =0 M OO et
el wleted 0y e e eed . (Verieielened e ed i ottt et i

©6 % vt e m s 8 s e e s e caE FEE O tP G TP RGeS .S e PO O e e
QMMM OINANC T O 3 O M NONSC ~iM O Qe I COO O N O—OoMNNO;
et d e v el e e e et et vt e et

26 € o * & 5 a4 e 6 € 2 a2 e T 8 e BB B et R D eSS Be e e S B AOGCO I 4w
ZTFONT M et 00 OO NAN I C I CAOD O MO ONTC O CON S MW NCT O ON0O
e I P e B Lt L Rte L LR S et o A e e e —

® % 5 6 0 8 s e 8 9204 e B e L BEe O D O %S SR PG EE O A4S 2EI DO S0
COC OM M OO C =ACUNC S QN MO I A O F Pt e S\ C QO IE T *\CO‘OH\C
Nt e e Aot et et et e e — bt el .

COr MM N0 C DN NC OO Cr QN 2 INCNCC CrO i N0 Qe e
NCCLOCOC LT PN NS~ 2O L DCCCCXT OO CT oo ocac e
it e gt el i g et gtemed el e et e ] e e et et e et 4l o i e e e e O OO QT



nann

FLussae

DATA 1974 12 15 24

NDATA

MIMNUTT
MIMUTT

2409,000

91
TEMPO CONTEGGTO

TRRAGGTIAMEMTO

MTSURA
~ CAMPIONE -

MTNUITY

1o.nnAn

X237

DECARTMENTO

a0

1.0

1

1975

13,333

ALFALTA

PROMYL FMA

cALTIB

A TFEAD EATT ranpR

SpFR

A

rrFEA 7Fan

M

CEMNTR

£

ELEM

cccoco
coccacco
ccocoo

¢o e s v

Qe
ccccoo
ccoccocooc
F iy
MO Ot

—~ e g

o s e oo e
PO e e

anyaiMm g
coococoo
cecocooo
+4 o+ + A
QLS LO M)
QP Cuemtt
e

CCOOOC
oo oo
oCocoo
coo oo
cooooe
oo 000
CCoOQOQO
QOO Qoo

cococo
fnF o

cv e o e

Tos e aiplolsny
oo

oNMSOM
et

QUMD

.NNN

6 PICCHT

VAILLORE MEDTIO DEL FATTORE CORRETTIVO SU

1.000kx+ =1.712

Y=

CALTRRAZIONE



nECaAn TR 1N NAN TN

TATA 1975 1 10

MINUTT

166.667

2nas  TCON

CAMAL T

2

SPETTRO N,

10

..c.cn-o----ocx.e-...---o-..---o-aauoe. 6 s s e a
- L

fﬁrm”**”“""””“"”“”f?gg?ggQgﬁsctF@P@chmww:mamﬁnmmw5£§é;é:ééﬁéf#fﬁ&égg&géééggﬁ
. 3> O N e SN O CF QOGP (el OF P = (

CORCU Z2raw : 4 . N UCCHD OFPD e MO o deswa e
- _,,_,ﬁpﬂﬂwP[:EFEEGCQGQQQFﬂﬁcbmbcbrhhrrbrwrarhrmmrrr¢¢(¢¢m¢¢

......c....iI---0.0‘gtﬂl'.n»esvnouneoa.g

. ‘ B ’ . . ceoo s
Sg”“"'""""“""’"";;: :gchhmwmrnw:wurh«wmccsh;;£££fgf;;$:€£&éfK;Gf#f;fQ;E;ﬁ;;
& :éﬁgglgﬁggggngg;ggh;ucfmarcqcﬁ:::hn:rwwmo::wﬂmrPa~mwcc0h¢h
e o et e e S R LLER O SR C RN SR MG R T e P e T e GG P 1O
....nowlbl‘i‘C.OCO'..eoaeﬁﬂa'tna‘.ecuomq P 3
TRO T I e e L0 020 NSNS QUOREI AT 00 O C0 190 1S 10,01 G0 e I hGOr Fa e e e
o &ﬁigagggggaigizgggg:crmearomawhccpracahmv—~hcww:cwmmsdccomm
et e b et et it e O O PN ECPS O S I CC IS T O O I AT I T N P O P I o I 1 SO [ D BB LI T
e e et e e S e 8 T E 2 = 8 & % &t & 28 ee t 6t a o000t aocceonscnacansenscossneoocenosseoeeo
hqc~ﬁ~~~h~~waﬁﬁﬁﬂwc:~:¢mmwmm~mmcowmooMﬂzwﬁﬂhmmcmmhnwhjmscwmwwzmwcm:ci¢¢m:cmmc
oL COTLENUCL OO T CF OC OQG Ot S U QR M1 €I O DR AL F e O e & oo e e e e
G ELONTIL VNI IE SO0 XL G DERTC P E LN LT ™R It b s i T e e e e o B DS S B
T T e e 2 e e e e e L

—

o.--o.--coc..-oco.--lnootc....l.t.o-u.a.tonelo-.unec;s.-nonuo

© e e v oo 0 wE Ve e eT W

RGOS v vt e e et et o e v e e OO O et e U UL O e OO S0 O M —IN0 DM =W I I ONC CANN O OO OMNIN- TN N OO OO e =
Lo e NG C MO UNG FALIKNMACNK OO rcca 20 U UT COt U Tl Lo 0 K 3ot e el
QIS DIOG NS IO OO O O CCen o XX CCHCCCTIONIC NN N O NN OO Lini\sataitailalte Vel gtV elis)

A T T T S S

U S e e et e e e = O QS —=C QT L I N coe

e FUNTC OCUL =M O
IO CIEMMMOMNN OO

O e e e e e e -

$ ° S % G800 eee 0t e et T 0S0C 0O CCECECSE OGO CE S G E ¢ G
MO C MO COC L —F —C IOCT =W A UL =T e gl 100 (o™ I
L~ N O M IO S O e e O 0 AC C o omied T T T o= (VL O\ e
CCCO(CECOCQ‘(I:I\!DCC?\@(‘CQZY\FC‘F\!\!\l\(\l\l\r\lﬁF@\C!\P\I\I\S\Q\DL’X\ CUnpe

c.0o..-n..d'o...llt'....o..ncoo.o-l..-l..esl.wttlcpncs.op.nsoc&aomear'.'o«»n.c»&aca

TOAEL it et e et e e e OO OO S QU U OO OIS OO i AU N MO 2t AN (L0 C R CX O OO0 (o K 3 O O~
Lo MO0 ADT AT it QI O F CONT GO OF MM NN 2 — O [~ 100 MACANMINOIC O COUNOINL O
QNOOM D F M IO SN OO0 O N P - O IS O I O P IS ISP PP I P O B P OO O OLOWnin

o

ot e e e et et v et Y e e

A A R A i A A I T T T S Y
IO 2 e e e e e e 0 U O A QIO U AT T END @ QRO I 0 2 #NF (oo PO QD PN 2 (N O QOO 0 QRS SO W
[ragie] OIS N =IO IO OGO OO0 eSO D AC K O et VO K OIS QM QN T e COND 00N I 1O IS U
O PP~ CADIN S I QNS 2 O O SN L CT T - NP O D 0L P C0 B P T P o P P o o o o 1o P P [ B (DDA SO 0N B0

et et et el e el et OO e -

L R N I T

H:F@~~H~~~~Hﬂ~ﬂﬂﬁﬂmocmﬂmhomcdzﬂ:cmoFmNMCGCMN:NomOQNCDGhc@mmocm@:chmmwmﬁvmcwcm

(ol LA ACU O O QIO F 0 o L OeAF NP EC NOE O - M QO S OCIN T C NON
O EC- DG 2 I3 FOMT QYOI v O CCCC0 CO ™ O7 CO M P P P (0 OO P P [ O P P P P B P B P P e PP BB PP D SO O O
e e e et e e e (e e

A A I R R I I R B T I T A T R S T A Y

O € (T et et e ettt e ol e e v e 0 PO e OF IO NG IS 0 O RS Qe O e =10 E QIO P e C o E0C M 10 O NV et OO 2560 P ol P €0 S IS (080 O

o Yed O~ WO MO L COMF NCINM—CINNOC N T NCH T NN U N S Cd'eﬂ.:l“‘}(\l\CC""j"‘
Oor\ é\cr:?cmrjmmmmcmeu OC 0 QO MO M P EO I PP PP PP D s P PP P P I I P P P P P GO C G
o A e e et oo e e e

-t

Cr O M INCNCOIC MM IO CeOWMANENCO Coml!N 3 INONCT St

MO0 Ce OO NI C 'O S DO OO0 C i)
lrted e eled e el e QIO QU VAU NRISMI MO R MO M0 St P o bt o it e}

o [ =g ade]
* = aTaltaltalieiTotiotinite iot s N TloNelNalNotVo o T s Mo l¥ai il o AL SRS S




e a s s

.. : R St s s s anaos e
SO PECC @ IGrEC 20 O NS LM A O OO I Ol oot o T TGN C s e MR et e e
Peag Cr e e R GO OO aN IT— S O TCC 0 cac caphrey rrEeOC T Onrh ca s Ca K ACT S N @eCe E o
MUY LA E IR MM N MO C Ot aomrcac. 0 ool ES - ' CEregTrTraTT mer e
= Al )
<

"......Ic-’l.-:‘:."??.t"..b.l.ogo.““owzcraoocncn.lllenaa
ﬂ&geggi;Et;gg}EEgs%:58§g§$$ggggfﬁxccoﬁ?WmﬂwFCFG&C:cuNcrmgf&:é;&;;Jgfgi;;5£€;£;£&fg

= - - LN B e 8 Qe i - ’
EECFFET T OF 2 IMMMF 90 QAN At o airms a e Gnt © S O 35 oo 2 F oo TTRLTTT I T e

cijmdwhmccawmhchwmh:¢¢mmpmogwocOG*mm0003aﬁﬁwﬁﬂ0&hOM:~NCﬁ&mhoochﬂﬁqmmm::mbmw
W C OO ADNCA \OQ 2 ZH RGN G0 2 MO QOO OV QU O O (Ut o 19 Ot o e R " T e -

”;é;ééé..;&&é;é.égéé.&éeéga...g..na.......e.....»«...n..n,ua,.e..,e,.e.ona.ot.s.-

<~ ’ Zem IO QAL MNC SOMRO S — I NONC OO AN =IO F O LI NG i S CEAL RO O 3 CC 50 G GG Ol et Moo

CANNCACM OO UC U CCN I CCOMED MS Y QO A M AN C OO o 1 - OO OO O Oy —C . — it ot

AP IDINIR —81E O A0 2 2RO IR U RN 5 QR s g T O O C RSO 0 O 0 oV QR et e Qe o e e e
-

@2 0 ® B 2 8 4 8 & 8 e e B S s e s e 0RO 00 BEEECBE S
N NCOO MU O © L0 I P = =0 NS O O =00 =D O RO C 1O
o OO C O ON e d UM COCh MO S IR o g O
OGN OO N KU S M MG A AN A Q) 0

—

Y6296 e B8 6E 080008000060 00000 08 60 6ce s 6505 006 &
MO NI OT AN CMAT T O SONo o O C et I =M IO O & I (N Qe OO0
C chiwacccccwmnbcGFOVQQGP—AVwaocwvwrw Lk atnlal o
< — [sM

99 4 @ s e e 0 s e o

N T A A I I . I T I R
[l i\l"'.l\v—ioma—\c:r-—u‘C(\U‘,C‘CC\CCC‘({f\.N’Ir“,CI\(\’CU‘.\.C{\CCT\:V‘,Ci(@@{\CEQFFTWNCQ\CCTCC:*.\CLEI\P:‘-C“(IT\CC:(\C\

TN G NS S 2 PO O C SN T QVIEACP BN G WO AC v 10 O UM 1 O AN 0 N o o e e e e et o 6hms ot e
I MMM VLUV N Y N NI N N © -~ N -t ~

AT L A A T T T T I T T S T
TSI OIMIDNIS K o 2 A O OP QP ORI e CXC 0 S0 VO QIO F OQIC OO0 OO 2 OO QO OO MM OWOC I EOAC TP 2 P 8000 O IO o 83 M2 o0 P
T2 QeACHOP O INC ' 0 IO O OO MO OO T 0 € QOO COC OO CH C O MM AR OOV e QO et o cd ot wded
WO OCONUNC LM MM NI QO G N N NN NS 3 — e} —i « hel

— N v

ML R T I R S S I S S T A P S I ST S ® 5 6 8 @ ©% ° % P 6L DO OB 00 K LA EL L eR GO T T A B KO e EE

ccese e
TP~ OC L M2 P NGO I~ CC M NG O UG +H 2 1 IS €0 S OO 2 FIC O A © o o A OUD QILNGN LN QI O it €0 60 00 2 N 2+ = 24 {0 L0 QU P10 U Ve
fsNe=al

L LC A= OO OO N0 @ O G CANC CO NN OO o < UMM CINENS N =M AQT o0 e Qe v QU o ol 0 o o o ot ot oot et v o of
NOWIOINICAOC OO NSO F MMM (UO O O OY O QLU O w30 — - o — ~
Lo - «d

25 s 5 8 8 e 8 8 s n s e e e a5 s et s 4w ae s 6 5 e s a e s s b ae s o e e e e o e ¢ e s c s e s 68 d e e c oo i e 0o cocee as
RO IO CF 2 O SO MM i —AG LIS IS 20 v OO A NOMIS M =1 2 O M F O I\ CFCE CITAE I N © ) (66 o [ 0 e B0 DD &0
I OO OO OME 0 MG 0 =N M FCC 3 2 OCC 0 S 00 0 0 O0 ENCC S I IR Al 1 0§ S0 CimitU Oy o O, Crm e e QL emirmioon ot e oot emrd et
U OILINOC CAC SR © 22 MMM Qe NN R AR 0 AT NN — e Q0 — -t

W -

on--lvtllot-.-'..aalllal.l'uusn:--aﬂcloou..n-a.s.uool.--'rcl!aoa'aat:ee’\es;(‘fg;\g‘;‘;&G&
CHINC QM OC O MO 0 3 M OIOCIN I A=-10C U QOIS0 =0 OO 2 GO0 Cr=C UG O OIS =0 KU 00 =0 i e \D e - P~ O P ot O AT
"”iﬂcﬁhmoﬂhﬂchAmmdchgocsmmmmhémo:&:cmoOwcw@cawmcmcc:mwmm~Wﬂnﬂmw%aaamwamwﬂwwwmw et
D ONCCNIINE DC AP 2 2 2 MM T QU VAU IO O O U U QU o4 — N -

O oo

] gand Iy T eI FOCH O Qe G CC SO IO OO0 C QUM T C i~ S0 C o QO
g gggtglglé‘\érzg‘\bﬂ:’gv—!ﬂﬂ—h-‘sn»'(\‘(P\J(\!NN(\J(\K\JNNP’?'QN?MMMN’MN’)V?:?:T:‘:? -4 rrnneieein
et et ot onbed ek e e e g ot et e g el et s 6 e et e e et i et et e el e et v e e el o ot e e vt



ace s e % s 88 s's s s e o o ug OISR SRS SL ST S
?_‘:T(\:mg0\Eq—ecr~(\.cl\C?\CI"?'\(\d’:‘)‘f‘:Nf‘.(\.\C&L(\‘\C\Cv‘(\'(\v-flr‘r'}me-':j-,:rc—n,cowt\q.-
-— - - -

-

- -

G e B e 4 80 e S 6 ves 0w o SEE e PO LT 0 st as0 600 68600600
Lol oL oph \E\CU‘;‘PI‘]L‘KMK:’:’L‘I’"L’(\KU'P’x—L(‘(\r\"P('\l‘?’K\n—‘—w
-

——— -—

ms e B e e eE e eSSt e et TALLL e s s eCt0000 e cs e oa0ae
:rN,_'o*-lr‘?(\’D\C\CI\C‘I\v-'@-lf?l\m\CU’)!\U‘/GYv-.:I‘\D\D\DNF?N:TMC\JF’)M:*r')F?mN:rHH-'v—\
- -

———— — e - -

Pe e 4 s e sE L e L Ee s be B0 e 60000050 be 06 a0s e o0 e

UM C OO SO M C OSIUNRC M~ PPN D OO e~ e I N € e d QS e O et (v
-t i et

LA A R R R I R I

LT OO 2 NN 0 O C O vt PO O T CUOOMNNT w2 O OO Qe

- —— - R ——

I I AT I T . . T T O S S P R S

TECOTM TP A X L MANC I CE NI C U AN~ 2 AAC AN e

—— — i

L I I I I I A R R N R E R T e
N QM A O C OO 2 o O (0 MDD IS M RN IS 3 O 018 et BN MY -\

M A A I T R R R R I R e I S R R R

LNCOM O O 2 DOCICCC BN IS F O IO MIC AN M O SO N 2 2 QU QIR0 et
et — e e

A L T T I T S S I S R S

UMM N S SO S 1O N0 NTUT:‘rLﬂ(\‘N\CNHHUTHL(TM"?:r‘:*U‘,if\'NM
—t — -t :

Ou-.--n..eo--ouonm----.o.--o---oo--n--t.occ-c-
LT T O G CUNMIMIOINES Qe O AC I Ot U0 D v IR et et b e O P 2 10 oot
Ll et e -t ~— bl

CC oM T CRC O C et NN Cr QN HINCREO C = OO £ 0 Ot
DD DD DG DI I P s e e (B D T DD E DG DO O T O T 0 OO0 O e C &
R Rt B Tyt S U A S AT O i s P D Y Y ST e M DT P E ERE PN PR AV



se | a4
LeruolT I } ¢Lee j 100+3yy _ ! - i
1, ¢ v . . e
P ulb+doct gl ol .__. betooll ._H. 0. l¢ % W W Oyrod W £0Us0s0 . W U7 W
1 4 lul+gyc®Y m b . oe, M 01 wile 1 le*glc HH 009 i o W 2004091y W iz m
: L buukiso Lo P SR I 1nvgoe pousse : W ezel ] 100+400h°L § .
w H YuUtalc s » vubruLne w 01 wlil % Yprocil m Teratil W W : LY 6 W 100+0eheL W e W
M M DTN LoU+soxy ] WOTT GLogTiT ] 16941711 } I R 00040001 w 0t
L . X . A Y . ) . H¥ 6 ,
§isotUcli SLUSHLL) Odlady wcc;rmw e : 9 wolb | letwbl Ogrebl  § it wyenl g 000400061 { uh
n L e ) }
1 2 buUtgULTH ccc+:w~.. w cor | sereol | Og*iol ] i oz} 004 0us 2 P M
W FETIDRSE=EIY} fuvureteto | rﬁ 0: sirely ] Oerile g I w ? I ! 0l
S . wls . ;
: L cvusslsts porubeselty ot w I ewroly | P i i vid
i L 4 i 1 “Teet 1 1 1 e
i : i I i [ o9 I Loy ] 0004006 08 ]
i n i I e ] S¢rovy } 1 1 e 1
i GY*p8Y
f " cel L gUU+eyu”l [ 11 9bu | ° L eTeoT ) 11 i 1 I
1 L CUUTeaE® { [4 W 1 W 00" 10971 % i1 Gorol b 200s0nE-E m o m
ES . .
: s ' i 1L 9le,.00 1 09°9LO0T I 11 1 I 1
i 4 e L U+hge*h 1 11 70T 4L 910, I 1 i1 1 : i
W LobUU+gLe w UOU+H 1 W I 1g*0ly W 11 W 1 NI w
i : i I 4 I 00to0sT 1 1 1 ! on 1
‘ i i 1 . i ) .
i ! i i ! 1 Ozcole W i et W 00G+00G 4 % 3§
: i ! : ccun ] ] oers - (-
i w o 4 U+ilentc W Lo L litgun “Hﬁ Ggre 1 W ! LG L W U0p+00G1 W 3 W
i 4 buurunsTE LodUUs et woun w lotylnl p 11vuUni g i i 1 5 i
s . W/ [ HUt,
n L UULHIOSTH L LUUtsLeth | 1 I Os"boL I i 1 00040006 ] 9o §
I i " i I I goeves ] prpoe0now o0 ! 0
i - . o . . )
i " Q¢ i UUU+cuEtl T s ues festoes W i ggry  } 00U+0Go | 2
L 1 ULO+eUs e | = 7 LeoeuT ] wntessd ] 1} I o
t * *r i UOU+cox®e I UT UFel L 91*¢ m 11 1 1 1
1 1 Uub+gante L V0D+co i : I 0heuhl % 1 I o
: 1 1 I i SR SO | [memmmmm— | S .
: : Lo x..l..xlx...ﬂ..nr..x.l..x||»|vrw!..|....w i N i 0/C yad w “wedtd W = w
- !)IMlllI|I||ll|rlllll!|l'|lwbl . % I .._m (S) AIM T (L) A3A W v 4dova W W - T e T T e s -]
T L /5 1 4 > 1 ~ I S U (s ey
; M AUl 1 Vgdz vady w Wy - Hrlllllllulwlrullxilihllil Tl 1 i -
o . el Cat o4 ; . ZoNVLS = 3IN0IdkyV)
B : Telvo 9 GOEBYIGU! voud WAL - Vunslw -
T T T T T T T T CHLl= +xx000%1 =4 “ LLONLA  199°UoT 01993100 OdW3d
———— VER TR VS AGCD. uan 0 01 6 1 4i061 viva
LLONLA  LUU*UY91Gy QaNaAnllyod

u® [ v 14 I t1z & - OFZUE(HO@/\K,&H -
) 0L USS ) + 2 o
¥ hibl ALV [RIVE CouTLLhe
S . he Gl <
! ] (i



PUO+ETL® T 10U+99L° L S0O0C-09C° 1 OLT°¢  Lc°boil 34

g00+guc g 00U+4ggey GOL-0ST*H 0U0*¢ G0*Yig vy
0U0+98%°G  TO0U-pYg*y QOU-t0HL*L 00T ¢ Gy*°S9L uZ
200+855°9  10U=G1H°1 9Y0U-h96°1 0LT°%  15°51711 NZ
c00+hit"2 §0U-pyy*1 GOL-00G*T QU0 ¢ UB*L6ET aA
¢004201°¢  20U-09 °H GUU-OBL®T 060*¢  CGpelilg CHL
hoU~EZ8%u  900L~265°9 g0l*g gorely gd
§OU=61,2°T 900-GET*H 00g ¢ w0yeT2el vl
HU0+Gpl* T  €00=-.G¢*, 900-GL9°G 0l e  Getoyy 25
hoU~100°1 9Y00L~-0%0°Y 06’y (U*T097 4Ss
T00+611°¢  100-024°4 gOU-0ZE*y  0T°'g G0*9.0T au
20U=60ge 1 YlL=0GL*Y 0Ul°¢ 1y*llg N
' GOU-29¢* . ©0L-028°6 00g"¢ Ou*0LgT NI
GOU-2Tg 'y G0L-GE0°1  00U'y 2Bl oH
cU0+BLYL e 20U~ T LOL-690°1 00T°¢ U9 Ly 4H
CUO+HIS* T ¢O0U-hCy* e LUL-GG0°F Gces  11+80nT N3
cOU-hgy*e L0U-0¥e*g 021*¢  Cyu‘*Sold 52

QUL gOU-LGL L LLL=-0&Lt] GL0%y  oU LY

2U0+94Uy  ¢0U~9Gg*n  LU0-90N e Quc*y yhecegl
10v=-9¢1*¢  GUG-2UG* T 000*¢  Oh Sul

WO/ ONGD WON (NIWIDEU (A g3 (A3AING RERE!

OATAVTIgY  QOOLAW  yI¥Iuyg]



MR

58480000

oy

NECA

1975

DT A

1851.850n MINUTY

FTCON

3

SPETTRO M,

CANALY 2Znus

1n

i

L A T L T I

e . > e o a bt asecevanccanan s

S R N T ST e P S 0 Lo TlD QME ST TG G 6 O T i 2 Gl UG et ea O ot o s o o o e

T e N LTS VI E N ErEnr Co0 2L el C CAU MY I CF P I 2irE 6.0 M OS(NC S 6 el oD arr e o e TETTer

g- ipc:*r':Envc@*Q—cgﬂ;gfki:iﬁz&ﬁgaiﬁifﬁw;ﬁ“?“cwr“:"3:F*VCQK“°“’“‘c‘“"“”“"UCK
= \\ o N - =~ N SR\ SIS SRR DO N NS N OO AN AN CCTC—=C
TEO G L T IR AT QL OO O QL AUV OOV U O QL e N o et o i e e i i o e o RO QOO PO C O

S e e N e s e e e e e e e 4% e s s e s a5 o b e e s e oo e ee o e ae ce e eee oo .

e LN TrEEie - CO CCh IC SIN02 I G 00 G ION Cd QN LG UG DA MO0 B ST G O E ahC Ol et -

- ,‘I\C Ql}ff‘l::f'_u‘l(z :ro:'cq -—\;UQQK\S\LCLFVE\C(\.V pE=2E - ANAN [l Velv g T RVl SRS TR Vot Tl S NFOE CHRU. o000 2 CN o - e O QO Latel st ol o8 .2

R FINICINCL QLT & 010 0\ =i010 T O CUICE X AL D3 O T 3000 S e € b 6 6 AR 1o S et et

e C-—. a8 \.E"\DC Lrg SU‘~ (\FC"‘C{"‘U \".(\.(\ """—:C(\’\F AVa [l Lol Tl Talis St g Yal ol o D= VR o o L ol Loy Y N o O N O O W AN e el el ol ol ot
wccrnwmmm~NmmrmmomammmaammwnﬂmnﬁﬂwhapwﬂwﬁﬁaaﬂwWﬁﬁﬁ—F_ﬁ_w;Fageﬁ,ﬁ»ﬁﬁﬂfpww~
- -

.r\..'\.\C.:;L.é:;':tc,\or{:\éc-élrooc{yoono---.aoo.e...-a....a.oneoeo.s-ae..-aa-.‘..-o.-aoaauoocoo
- : o " ! 3 G e v-‘O(\lPI\F')(\T‘TI\EI(C\CP‘)UTF\CZ'OTNV\LCNN\CY\L‘:!"\DY‘?NP“C“N’?#!\IQ"\C\I‘.:HFU'M\CL{‘L.”\CO‘I‘")O‘ S o
.—S‘CZL;;S\E TR%:&?Q?E“{;KE‘:&% Xyﬁ‘gggb;&\s‘%‘%r:\éﬂc%%gu‘ﬁtb QeI O NN O OO N 3 MO GO AT U R l\:f".C’\CP’) (=4
— M7 tel It 2 ;e aee O M /| 2 Pl ML O - T 9} B " o Y Pt

- ——cr\'v’m\c—t\uc:nccm:ﬂ\rOtcc:m:rr.wwwco«cmcmmmm:r;:fgdr%:vr_%\gﬁ WA A N T T A NERSLE b e = L

oM MO OIS MG Y M @ 2N : -

— \UCTC'C OO 2 ey N‘NN(\NN(\'NN(\.‘(\‘NNP‘—'(\,‘?‘H-—‘c—‘v—iv—'v—‘v—#v—i-—'v—‘ﬂﬁﬂwv}‘;cﬂ—w—iwiﬁHﬂﬁﬂgﬁtgﬁﬁi\—‘:::ﬂgsgis
— -
.LFé.C:é.Lr:..((C-’:.C:----.a-----a...m-.....o...pae.u.oa»..u.ao.u..-n....g.a.e.oo.eo
— N CW OO I e :H\MWJC‘\C(Y\CY\:?DCI\(IL(?UTM'-‘MNQJCCC#Q\\CO\\D:T".‘\CI\I\L"FI\U‘,\CU\CO' CO Qi OO OIS SN o N OO
e GO o \I“*C"Cfﬂ”'f'"\cr”v(\';*v—_(\(\ CCO M OO e MM M C 100 OO S 30 SO OO 0 CACCC Y S qy C""(G'\\Jv'c SO o T
-3 C-—'HT\L’T(\-—‘CC\’()*'\‘:d'v"m:fN’;(\l\'-l\;"dZ:f\Cmm AMOT ~C M OCCUM FO0 QC TN NN — O OO O O CoUrMNn 3 O
-— C2 OO OO0 C C0 NS OO = CC Lo IPIAMINNNC N NCNMFENE NN «m ACC QA GAQ e e CCC O
- g\c [ VOl UaiN o { i b~ Lok Lol oY LoX OV oW AU QW A oW W o ¥ e T a LT T WS T OV o o e e o e e e 0 e e 1 v v e e sl 4 (e v et o e 9 9 v e e 6ol e o o !
- : —

T BB O e OB S E L LS R Ls DL EDL L0006 e EEE e 00 F R 0e SO e P 00 O 6D G0 20 U006 06O GG 660 06 00 S 6 GO S O
O IO FC OO N AT L L0 0 =18 100 FUTOE 0 — OO CONINIC O — K 020 MO NG O NC 0 0 o QNI e O
LM U —C CF QCCLUWONE QU a0 o C w300 OOLAY OO CAUOCLC P CC IC K0 CUUN w0 MO~ Sl COL K M St o gy g
i AT IO QN NS IO OO SN QS w QA SO0 O30 CENC I I LC NN OGUEC T NSNS OO0 OC N2 e

— CUONMS-MOCC I OCITANT NN MO OO OGN 32310 39 MR MM MM IO RN 5 o A CAUNAONNGNN—e—C A C OO CT
— CO S COWN 3 F MG N OO NOT OO QYOG et v et i o o et et e ol o md et e ot e vt rd s e 5rmd et et e 4 et g ot 0 nd e e e
- &

LI R R T
CCCOLNM =N NS QD QAWM L 2 N O\ e e o
N:OC L QONCCC O OO S M I~ 0
MAMC —M MO CMN S SO SN0 MO

R
—CC XN Tt
O e O O o

o e L A
Nl CONCCC ILHT FUAMO
LT IO QAU CMACC M g
L

-

=
-t

11838
11365,
9
8
7
1
Iy
4
0
3
i
4
7
6u
7:
7¢

i
13
1
1
1
!
E
{
1
1
i
i
i
1

= et st e e et el ot et el ] e ]

# % % 6 2 4 v 8 e s e S Dt . A S eI PP e e eSS S 0 S S S O0 S S S LT SO 0O GO O0O TG AEO OO OEOGO EOOCE OGS B
NN OC MO OC 0 CO UMM it O O M N 3 QAL NI OO U 3 1 P 0 U OO O NMIGO T RO O T O O C e AL o OO0
OO M0 O 20 Qlrdedri OIS S OOOMIC U QUD MM MO 2 Ol 90 O o= O AL N X0 OO o O M 2F OO (O 0 O AT B o= =0 S
O QG M APPSO OSSN OO O NN OGP o v e PO M = C OO N 0 ON I COCO D O NN I 3 QO an

- L e e (e e A N R At e S e (Tl T el g S el AL LB g LA S (ol ST ARt S SN CR At 00 v 1 aWaY o s oW aUAUIAVE L e S el el chf wid o
- CiT C TP D il 2 20 2 NI I QO G R DO IO O OUT 2 et et e ottt et et et el v e gt et et it e e £ttt et it e o o o st ot
- iy -t .

T T I I T
PO O A 1N i) 2 OO O QN QPP Qs elehC etk O et QAN o T QHDCC 2 M) OO eI P QNG 0L w0 CY U =000 00 2 S o
OO0 2 0 OO NS O I DAL SUNC CICAC I OM O LCN IE MM IFC M0 0 O o 23 €00 N 10N O QWS T M O =L O
e O C O A O MO L OC I O IR E 2 s Q00 ZHN I M1 CO I I QIO C SO 300 QO P O =00 MY SN 2 FIN K
el LA O =2 A IO e eC R F o Qe A O e e SRR N 2 2 2 o 2 2 MRS RS D MRS IS IR VAT U e C 000 @

-t D CONIC N 3 2 S OIS OO OO OOV QO CLOUNY wf o ot o o et vt o et ool et o ot et ot et ot e et e d ] et o) ! o o et e el i e ord o e el md o
- W e -
. L

'.""."......‘..‘..'.'.'-‘..........'..'......5.0."F\uv.'h':r\sf'?‘\':\‘y:\;(\.'Q‘xFC“(\]:::@ﬁit\sc{“‘
O CoCc A Q?LFI\H(\’“ECY\CY\C‘CC(X:CC‘:“C:‘O“\CU'\CC\J(II\C\L‘HCC‘LFNNLF\DN\C:*I\U‘N@ L 2l et a2 O AN O Qe e SO e
YN 0N = Cl\:(\h", oo \(f\lf—’f"v—‘C’U‘,:fO‘ S QAN I QU I OO L CC OO MR (LT Qd:CCEHUT:i‘\C:!‘-.. v'-‘\::J "'{T - o v-&‘ig}:[{?&(}@
0 = HAD O NSO et O NS M8 OC\L0 O30 ) Q et O P M o O O NN OO -0 O :*r\r\mmt\b-sr\r\c'r\\rl\(kq\cczu\m_!*‘:v—{c%__u‘,_y S~
e = QUR B e O T e o e O COC N T Qe et (UMY OV LDUO LN 2 2 2 2 2 MMM MO MM MO o MOMHA2 (VIO NN N e C OO oC O
— :—JC‘,(rcCr\\Cﬂaﬁd:mﬁm;})mmmc\](\!wm(\j(\:(\l(\jc\[mmaH-—i—;—l—AAH.-J-—(r-cH-—'—l-q—(a-«—h—(HHru—«-:-—-(<-—¢.—v—-1o——l:—l.A—i,—aq—awu—ef.--««a,s«-kk-(o-w—u-qﬁ
— O —t

T I I N R R R N e R I S A A
. d N PRI, e e

COF AN o LG Ot COIRAD C OIS MG IS A CCE M = OCOLIE MEIE COIC 1O =AN0M QAL I D 19 =P & e 10 (Y Crdf T O,
:EgagttbgK:%R&C@g:gagﬁﬁhrﬁCQMQK&CM:U:FNN<CﬂﬁﬂawizmmccHimmmmd@fﬁthmMW%ﬂgmdQN{
e O MR CRD T M O AUl G AEC QRETAD RO M O e et USSP =0 0 0 —HAOAC F L =M FIUG w1 L C NS IS P C D i 10 ©

= P PO Ch O e et O O C St
S AT = Rp=et U QU E e G e G 25 3 2 T 2 MM IR M R MRS 3 SR MIE QLR U N vt © OO

- g%&?hg:gg4?%%%m§%%&ﬂ&mwwmnNwaawaaawﬂaaﬂﬂﬂﬁ~ﬂﬂﬂﬂﬂH#ﬁHHHﬂﬂﬂﬂﬂﬂﬂﬁﬁ““"”““H”H”
-l e —

O Cei\MFNCHCO C QM FUNCNT T NS

R L O O U T & o O L o S S o B Tal s (e Ta eSS T NGNS N NI N NN LN S S

o
et ot e e et VO QLI QKN SN UMD IO M I S o 3 3 3

iy
05
6
W7
48

e



R I R R I B RN

: R I R R T T T T
o, C VL L O O FC L O P O A0 GO~ C O I SO O C AT T C OO MG I D b el ol o DA a0 CE KO e oo
T e S e e e e R Dt
Cor o ECo PG PGS D e C e MO OO IR TN COF AR T EOE mCO U G SN ION EIE K O O 6 oo G Rae 6 g
GAC O L CC me € MECH I8 2 23 MRS I 2 CU I o e ot e oo e = ) eeefoeseeen
o —— e (39 -
ssa s e e s m s e e e 8 e e e e e e nae s aaee et et e s sk b s o a0s 0 s aseeese oo o
P MO TMOROC COUT MO Crl Qe QS AL R K e CEONELIC T S0 U Ol CF 0N CE & NG OGO, e C T e e
'5c~wgrgéggggggggg;gg§ggg«cc~wnrwx§cmr«hmuar«rac:»?opgcpbkic255&£§$FSSE?gﬁfEi:E%%$5
S © T RGN ICENE X0 COMNMe (G S IE ST 0O T LT QRCE FEOE M3 D0 R KON R 6O R RR GO O OO0 O s
SRCC OLCC Cr v PECH UM C I I 22 MM K ST 200 3T O e e - e ‘ i )
- ] e e 3%

ag.".,\.u:'\'r:c-ufutl\oCIJ-.'H:C:D-‘&-!-...!ua(uowta.uoloithitio-ws.ocaanocno.eo:aaao.'ou'.&. o

oG o OCIT U O FOCC O OUMICIC K N AN (0O — 0 OME QO OISO ME U C I S et e (NG WD g S8 S VT oYV o oRVuIYo) co :

2@;{: gg\ézgs\‘iig\&gpg\%g%&{(‘;ggg ng\\gxgzgm;‘!:\c—;\n—ammmt‘\icmczeamc\\:m\c:PMN\ m‘?;\‘étcgﬁiltrnwgé\i#’g?:agié\
CoMC - : O OUED O GG = iMID —NF TS 0ICOCO O L=t VRO IO IR O QG R R VRS

zeohts CCS:-Q OO O T4 g mm & 5 Sa e eZdng C*wcil\fr\::f_‘ucr\h \D\C:rfrmr”r*“wma.(\,r'.h”.rfm.r\c\l(\c\l(\i\JC\.(\JNc‘w—‘(\;ﬂ
——t et — - -t

co s e s e m e ¥ P S0 ek E ST PEO e EC SO LSS OE P e B eSS0 OO EE 6 6 e EE 0 e E£8 D K S SC S0 T 66 C 006 a S A

e
CNOCO X Cemn 2 C :ﬂil\P".’CFT\CU‘AUTHC\‘I\U']L".*‘CT\CI\(\Jf\‘\O(\Dci\C\DG‘dU‘@OU“E\U"P“.CRCC-—‘CZI\U‘C‘.kC\CC' L COL MO~ 4O O U aletiig
PhSCaredent SErard ety er D G or e ERTECREr Cr S s e Sed SV TEEREE DTt FRnrR et 2
& ; 3 JOC . Es = 2L NC O LC = ! oRVoTe e I s QA j /
O N T e o g ey e TCF'P‘::::‘;‘;‘L“F[‘-—*'—'V‘W% o ’P‘WC’Q’?C’:CQ‘\;\CU‘NKN‘S’P‘ U BRSO O QUOL QUG L UL QLN SV

B B e :

a,.--...-..--.-cu ® ® ® & ® 4600 ee 60202 e e 60O P06 6600 S LU EE 8000 BE EC O S TOO6 S OB EI OSSO0 0CELAO0E S C W
U~ COINCC T N TN N O NCO L OC SN el e OO MINOC NCHIT IO =~ 2 Q) 3 NTRIAT O TN AP I O et Oedi SO W) e~ OO~ o d (e
2O IO LT L I IO IS0 CIOCMNCOCOLT CX I FO0CC T CCCU LA O CK i \CU‘\E\EI"(\h’L;"F\:CP—i FYUY s OO
e =M O CCOINT O SN 0 O MO OIS MM OO O N O O UNDWE e RO KGR O = oF M0 R0 O O30 IV O O CUO T E o U\
OCOCC CCCCw— CMCNNInd I MMONT 332 IO C redrteiN —! - G

gttt el et e e ~ D —

5

a0 ® 8 e 4 8 8 e a s €a 2P e s e e e €8 8 s e an Eeaae e s e N 9 60 68 et o e et ue
L= PO =P QU LSO IO AL =R U O E I =1 SO O

M O ThOE O T CMIOME O =0 C OO I O =) I (L 10 CC
QI P~ Ot Ot 18— QN OO0 F@ I~ MG L 0O C NI
COCOCCCCCCCCCr CEU U U I3 TINP NN 223
e e vmd et e gl P -

@ 8 c ¢ e ec ee o o GE E & QO
[Tl opttars SaW g R vatol-oNolLpR- NSt o S Tol Lot e R0l o)
AL QNG OO S I OGN
AL TININIOND U Qe O AN

R R - s
-

tiy
a5
49

8177

De® ® 68 % 8 8 & s 84 06 68 © 6T Te e s e CO G066 OO e ew 6e B0 S O EdE e S C EPE CE A OQE T OO0 CEEECSGQE O O
MR MO NG OO IO 2 N o OO O =N F QN FUNCM I SO QN M O I O s =0 OO0 QU NS N U T 0 QO O —F 2 0 I 100
NCOONDT O MOADC AL O QO S St —OS O LD e MO O €0 —CC ISP U IS O CROIC Qe OO O (O OO = CO O OVCIE PO 1NN i etV O I
OO ECC N0 CC N T D it~ M e N TO ©Oe4 IO OLCO F I ME N O O @ @S G OM OIS S IR MRS o QRO (UG QU SVGEQU CV AN N vt
HOCCOO COCCH QO MCNIN WIn S 3 MM o 2 I 2 M vt ced e u - -
e et e e oL

-

©o e ® e e ® e e G Te SE s e PO w T ETE TS B sS4 E C T E E W SO S0 ¢SO & AW EETNCEHS 66 S 6 LR MO NETCE T SHESE CCO LI GHOE Y
BOCC QRIS OIMIE IOC ONE M et A0 N0 C0C0 e 0 & o 02 O 2 CONIOM QIR EC I P S OIS IS OCCN 2 QINCT s 10 O QL ed QNS O 2 L 00 PO G e
T C O MO Oh- U O QS QLR F~ QIO A F OO M TON N OO OMEOC MDA CR- O C CININE C T S OOzt I~ C LT ID K 200 At QU
DS O I QT QUMD QT QI N QT OO © OME IO OO M HNMAIC (L0 O WO O =h OIS 1R MO I O IO MY QIO VYA CINOI OO Vet

HOC O OCC O CECMOC TN NN I 23 MMM 3 S0 S0 S N et e el o ot
el ardmed et e el [SVIN o)
-

T4 8 ¢ @ v e v €4 A2 e e s 8 * e 8 e e P eSS SO E LR LY RS O OO EE T LT IO I
L M0 AL AT ONE NS =t U 2 O N CUT N O (et L O OO MO NS R Lo S O
M AN UM QN O C U AN C NG o

e 4 ¢ c e e &8 SR E eME3 C Y ODCO O 6O
OO N O P SO (U O 1Lk « 2T 0O
OO O 0 O T 0 N U O el COU
3, M

2
IO OND G N ~ Tl QG N e
S S B T e e e S G L LG s e N R I A AR 3 0 T E € a0 0 QI O e 1.3 151510 T QU 607 CUR RV (AN TN
COUT O CC € ek T E UNR AN T S FIIOII0N0 2 00 20w ves it et - -

ot el et el - .

a5 a8 6ceru te s sa e a e s e s e .......c.,..uu‘.............a..:;c,,c:y\.:r.wfc:.on\:;:;ﬁ.r:({;&Cﬁ(\e‘_:v\e;c\.
oy oot MRl ARG Nt LSO OC OCINMIIC L —hCC OC MM 20 O I CN NN QW O~ O3 (7 LN M ON o VOIS 19
Dmo\o\c:cvﬁ\c\xﬁgﬁ\ém?\i;\:r%ué§mg feof¥alod G2 O ML CAE R 2B N C O C NI C OE LR = OO P & O I 1 O I OMC TP £ N 19 00 O et
D I &5 o et eofpn P LR e T LI 2 O CC f 0 = QIR EC (UM F F K241 O LT COCADLOITLEM MIE MMM 1 AR QU QO TN GO e VO
COCCC ON O Cmi e C OO O N I ot ‘

MO o IS DS 2 Qe et et e et et
AaleY et et et e O Al

: ' | A OO0 C AN TN O C et UM I C SO0 O ORI~ O Qe O IO
C‘g@g g gtc\‘rgi'\‘g\gr&)%céz:v-‘.-:.—«ﬂe-d,P*PAHNE\)(\:(\JEN(\:NNNNMNW‘,MM (I iR RE= = S S S = gyt ol alip ol Iplia gt gyt o]
T o ot et e et ot gt = ] e el e e e e o et e e e o e e it ot et = vd et e 4 ik @l i o e e ot e e o e et

N0 OO INMC- 0T 0 OO 1 1IN
NS QDX DD OO CT O O



se s e s s o P s e 8 24 e e e e e se w000 a oo
L= OCAC T OO OC NN CINANCC w0 00 i1
mC CLEUC LY CFUU CHNOCeC Q0 T L ULt a-

PP ushinibuly At undiius v ENY NI P i

s 88 e0co 6o
™~ IS0 =N D O
LIRSS (g Tl S Y S

5 e ® e e 9 088 et e 0 eese0es

©% o0 0600000600005 00000s
SN CICOMIZCCO—OR OND 2 el o002 FU FO0 e CCd OO0 O r o
TP e CCC T UANFC QAUCOC CO CCOM C U L OU U i C O e 6
e et e (VO e el et e e - —

I I T I N T A R S A
=OQCANCOCANS — L e MO NS oo oo
CRUC M COMNCCM IV IMN NS ——CCC0 O
O et vt e et ! 1t I e ot e e el e ee? o e ]

© s 0 Pren oeooseseeseo0 00
TOANTONCLC CCWORNNC Ot
COCCLLN NS COC I OO0

L I T R N I I S Y 885 8 90 0e 0060000 e 0

e s 8 s o
O =M O M CC NSO FU G AN SO ~C QM ATS o C
W CLC CCIC MIMONT N0 «AC OO TN MU I SIS OF M 2 —oinr

P

98 3 8 8 60 0 8 0 a0 s 0808080 0e "o 00 e 504k 08000

o s o0 so 80 08
L PO NS A C NN —C NG IS0 O Qg O =0 M CCC O NG COR O F N O
C OO [\l i Ty Ty

[of it o -4t Vel G o il L FO 10 V) 0N AW of oV ol a8 - o NV o - i of

COCOCU UL =0
it vt e e 2 AL e e et et s ] el et 0 o

L)

L A R I B R I A S R R R A P S
e COCLC IC CFINMCCCIAMOCAn C
A \GCCOC- M C AT I COUN MUY M C—0C C©
QHN 0 e e v i e i v e ed v oo e e e d -t

® 8 e ¢ e 0 s ue 0 I ecoa b

ChFUrCAOIMOOh U Ccog

Lnditoi¥al paVelipiNag [T o) Tl g Tpl TRt [t el o\l oVl 4L H )
0

-—

20 6 0 5 4 9 ¥ S 8 5 08 040 a0 SE S e SC e PSS OO0 84 EESESD GO0 O
T2 O QOSSO O =0 I O CAUN ~ O OO O QI M 00 MM OIS
OO C o O3 ~MOAMNNC OC T COONE eIt ey -0 e
QA w0 e v e o) ot e e e ] e e 19} P~

2% » o &5 4 " s s 4 N & 5§ s B ET T T SR F e S SO RS D 0SS e
AN C V=2 I ININM A T N M TN C OO CM O — O MNC O ST
QNI OO O™ 2 2NN MM O -G O SN SO N SN 0 o ey
N vt e e == Q) O e o4 et el el o e od et el odaed el ” 3

28 ¢ 8 @ % @ % 8 8 5 % 8 6 ¢ 6 6 B s 6 E R S S8 FT A B FE S IS ST OV A& 2 8O &0
L O SO e (LT =N O C S NSO C N O NC O NSO O =M O P
= aN aeaf S of STl N cof¥oag I Tal TotTaY s WNof SRS VoWl et S -l w1 alVol- ] VaiYelN o] g3~ S Tpt (i ot iaiteli ol il e\ i N oy
D eford vt e v ol et v o e et ] et ] e et — — o

P8 8 8 6 0 2@ 8t A E S s e N8B L .Iﬁ.lb!llla...l.(\..‘l\cﬁc\.l
I AN DO 1GC - O M OIS D O CUEM IO mMC NC 00 (A R A0 o =
S0 coe~ CLCT‘\CL('L"':?’U\\?‘,:P’”\NCCHO"CY\I\C‘FI\T\\OWU‘.\C;"\CU‘,\CI\:\CC\ SOOI
DA e A O o et el e e d v e e e e et

219

CTHOIN IO O C OO O OO M INE SO O =0 INCI- OO GO0 2
NODOO0 O COGOM P NI I I O 00 0 O W00 0O T oo oo e a s
236 0l o ] et ]t el e e vt et et £ admd ] e e et e e el et e e el et v e O NN O




1 1 Le°obll 1 w W Waco0¢wcc.mvw EP W
4 i i I i % 009tz 1 1] Wﬁaoo+m@c.ﬁvw ve 1
W : W W % W 0u°s9L W 1 W Whooo+mmc,mvw V4 w
" : ! i 1 i 11 S .
4 " o - The U00+996°¢ nz
: e o AR TR : o 1117 » GGegTT W 1G6°6Lil W W * W 990 W %
1 4 CUB+LEE" Le b m I 1 08*col ] 11 Wﬂmoozmom ﬁvw HA 1
i 4 i . .
! , i 1 : ! C 0G+g07T°1 H)
i 4 e 1 1 ) 0¢,* - rA K 0004507 W ’ W
- - T - W & wwm.
w w cul+e 98”1 » 100+c07% A W iT 0i¢g w creele * o w M w M H o W
: : i ! i p e i 1 1 I (T
M h | ! w fooieen 1 H H H
i ; . 1 YA (10Gp~02L°8) S
: H ] ; : | seroey 8 W S
" i i M 1 1 00t Te9T 1 1] I 1 5 ]
» : g : H ( 221 000+00E S o} 1
. . Zhel 1 ¢ i e gl U 09+9L0T 69°¢ I m
M L UUU+i09ty » Gul+ech®el m 9 yiuT * 0001 w ﬁw - w % w % W - W
i 4 1 . . I
F | i : N1 1
M : % W f ] oorover ] W SR
: : ; w W W ogrole 1 1 1 I ) w oW 1
._.» H w I ! w 0yccm w 11 W?CCIN.CF.@VW SH w
1 i p 7 b o © .
: : i 1 ; J ! coO-GHE*T) e}
: : : i » e b 1 P
» i w 1 1 1 08*4ubL W w w W ) W , W
» » 1 1 W 1 yo*0Cy w W 1 w:ccloa:.mvm U m
i . - .4
: : W m 1 W i CERT 1 1(=00~-G11 :vw 03 w
: H P W : f oo | ¥ H S
w i ; 1 ol I owant | 11 I 1 1
w : ; -3 -7 x;vwxuv:nxxxuwnxillsxxywsunl‘ucuxrnp wzxn ;;;;;; w|yx|znx|;|1w||x‘quuuuw
) B - S o 2 3 . 4 « e 40 : e
TTTTTeTTT i o i ) 1 WS W (S) Aad % (1) A ] v U0 VA w 1 o/0ruus | wrdtd W3 ]
srlv i Nl {vedz yddv Lowd 0 L 17 VS U S USROS SIS U
R e Gialal et Skl it bad Sl A
e e it i=-- 1
e i St L | -
TSI T vaduosd TLti- +X%000°T  =A CwITvo 9 U000LCSD® 0535d By vy ANOLanV D
e R ) 1 GL6E YAVa TLNNIW  0GH"1481 019931NpD OdW3IL =~ YHNSIW -
I OLNIALUYD3a 0 u1 cc : M . A e
s ees cm_:ucc 0 w7z G [ Hi6l  vavd TNl 007 00HE S i H




NECAT S5200,000 MM

0

1

10975

TCON 39,183 MINUTT DATA

20ug

CAMNALLY

u

SPETTRO M,

1n

4

......:CTC.\.(\.QQF;I.IQOIOCICQ.w...awncevenaoet'ﬂacwb.nb!cua'o&n;.c..ull.IIQ050"‘a
e N e T N
i L - 3 < -yl acozc C = = - higl

e S i et 1 i Ch ettt Sttt e S S
LI o 2 T O S0 —C T CCCCOCC OO CCE N OO U TR Ere U E e s S s sy = =

R RSN R E N T hd
mmuaiUrCQEQGWSﬁOUzcbwcwﬂzmcwqcVmocwcéiggg;J:;Qf&;fiiaff:g;;Jf§£é&;éEf&;&fégccf
FOLUIN O rlZCC NS md el N0 G (0 G QO IL D QS 2 F R M CE —C emiCU FALKGR § CE LR m L EC OR KoL lre & € &
- :f(\jc\Ex:Li C:Epd\r?g;zggg“%giz(\.ﬂl\c‘m CLr‘ml"“,:TLf‘l\U‘U‘T:"C\'I"TF-’-‘CV\CCPI\C‘Q‘PC COO CT O OMM AL OO —CC Chao &7
S TR AR QIO CE IO CEEC COME —C L C O I T P I b WU W s SIE g S

-':({l;\mtl;éofe‘Y:ér\-c\;'\'(\jr‘%-\éﬂflnconogtmccoeoe.o-..lut&oo-owcnonooncea..tn--.t-ncﬂuﬂoc - @
i gig > =gty OO O CA T O N0 SO =N AC MG 20 0 ¢ L~ QNN & C O e NS 2 o L O QL et o 7
C(\O‘O.l\ (ploatal-d i Sl el o) CL”:TI"‘,CQ\C\CCI‘(XC' T OO MO e CO Ce O K, 20 VO L{‘C“‘fl\ cycurccue E\C\C\VES‘CC d‘c—\l\- o =
[SVERR aV!s] uf‘[\\C& “ng\\gr\gé\gf;s‘%ﬁfgigggjgcﬁggé COAL T T 02 AN = OC 00 OIS0 T C C F O COH G ONOO =~ C &
> [on N i B } Mo \ S - —C PO valte) o -— i ) - =

e e e TN e T - I\'_I\C\C\C\C\C\C\C\C\.,\C\DLV\EPLﬁu"ﬁUTU‘U‘.\C\CLFU\,U".HUTU‘L{‘.UTLFUlh"u‘u‘lﬁmm:‘:‘:r—-

® 4 s ¢ e o o 8 ¢ s 8 e te o060 00 te e B C O BB

.cz*crcﬂ\\c(\rrc‘rt‘(\ e o © 8 e 4 e e €0 be6 1T OB S 6 E 6 6% C0 &6 68 6 DO CE DO O 68

[ox N LGNS CNC &~ OO O 0NN O SO0 SN CHOC LT N F Tl e Coax

CIAW QAU CUC N O NE GO o O M C MO CO AN MO CMOCTT A D a0l € € e QOO NG N W GO

AN OO OO AN S SN NS O 0 NN NO T OO IO 30O I I O GO €€ O € € 2 (00 F OO C 3 NN G 00
CPH OV Ch N ACININ GO CCCC 00 Ca NN CUCCCC T E T Co iyt K rimiCe el Vv yyryy &
[Nl ool ol LoF ¥ e W QW A W o TR o SR e e Rt ] et

4 8 & ¢ 6 8 2 ¥ P E e P e S0 et e L TP s e 0 T O AE COE SO D O S SE S O GG GO L0 S8 €T B C KO 6 O O HC o 2T a0 o0 a T

MIONUIF — L v O QAN N OONM —CH O 20 NOCC O O T UNE —OCO —~OANOW MEM P O ORCC « 0 310 AC =1~ FC- O (UM N M e &8

I Z2F O ULV —3 2 OO ~lif O CHC M N CONUCECU CZCOF COOCONKENMOCU AN =00 MC U MNG QI OF —L Crrew € =

1 O OC C OCC 0 OO A ONT - D O et QN e (O I RO NOO—OOCC 00 0 C OCC OOM WO UM L e O o0 I~ =0 W
QLN S NIFICECINIMNINN OO0 00 C L0 MAMNE C OV COC OO O COLE KNG e CM NN U i st g g = =
O = MG QS QUG O e et et et vt e emd e 0= -l

@ ® e 4 @ 6 a 0 @ 8 € & 4 & 6 & % e T C A e G e I A8E e S S LS O e 0 O 4TI GO0 €8 ¢ 4O E LG O UGG E & EO EOC £
NN e O OO e CUUN KOS I SN e T NS O O MANI AL C—O O LN I C U C —C L O e N MO0 AL
e

U
Ao Tt e d OO MO CICCCM ~C O CCU 2 I MM C COMAC S O CUNCUNS TR OO0 O —CC o \I‘g

¢ e

Vo] Lo NCE N O OM T O O M T QIO 0 F OAIRDEC T MO M O MDD 3 F N OO O OO T M O O D CI- IS\ O o O
CCCZCOMINCOULWINNCO ««CCCCCOC COM CUCUCYYUCCCN R U ey odrrrrryyrys o
LI MO O et e e v od et ot et

e 5 5 8 e 8 2% ® 8 3 6e 8 s ee Do e acE & E s e0 e ee 0T OO EE O SSG OGS 60O 608 LC 06 @088 06O BGO
-C IO DCOC e MON D COIE S 0 =0 0 O PN O M AN O SIS 0 — OoC ONG OO C O 6 O «el CC U0 [URLaBt et dTg)
C I O MACC OO M I C 2 N AN O Qe O e vt v Oonth U — O TN C ey 200 FI ONGICN CU7 S e QL oo oo oo
aow O™ wC QIS CHN I M D OF Q) I M I NC I LD T 4T 10 A Ot O SO0 IC QIS O D © OO CAO I L oL LT — 0T
COM MO MO IOM N = CC CC O C CC O M OO SO OC O OO WD NI OO W VY [l Fot TRl FanT ol Tal T ol N agl
LA N T R B P e o) -t

2

4 8 63 € ¢ 2 % e 8 @ o e s mE U S EDP EAE T T TECS WEN T F T EEOEEFCT OO L LS O COLE TEE LIS AU Vo

P e = e
—0 T O N e QO SOOI O AC VOO I CIN A O L 2T CI- NI OL OO I~ 0 IO DR CIORC D IO M T AT

gggqﬁig‘gu;g?@ \CE(I Hg\?ﬁ«m\ —H OO QN O I E N v G C O QAN O QeI QNN IO IO SO NN~ O r:’*‘\CG\Y\I\(.::h—‘i\ C\"?{ \SCC\L‘ =P~ rﬁ.’

My OO QMNP QIR P 10 =IO 0N O 0310 2 QU ZH0 (UED QU IS QU0 OGN MM O OQOHONS OO O~ T O ¢ K‘\EiLﬁU?.\:};C 3 \'(i C_:!:i\’\’: :\

— C il ~C M AC T I AN == QOC O O TIPS COCC O CCCEC L O rIninnn e N Cmmninm s > oy o - o
QU 2NN OL OO o e vt v et vt eded ot et — e

@ ¢ s % e & & 8 0 5 ¢ e &8 2 ¢ 88 S O & MO 6 8O E EB EOC 6O

e e e 0 8 w4 o2 s e « e o e e Hi;‘—:—ilur::.—::el

I ORL T UL O O OO I =0 FIIT O LM e O € w0 @ TN OIS SO O S C NS b F I O L T e

P'J‘:H\M’Z\é\%'—CEéC\C‘\C#:OﬂLﬁ(\!JI’C:’C‘CﬁNiC\CELFP‘\C:?‘OP’?P’?:TT\P‘C‘(\KIU‘F‘C‘CHC‘;‘LF Highe QUL \L'f"\fhr:\: :&C C;CC‘f"TLJ_‘lf\CL

ol MOC- T CC OO F OO O G O e O OIS S OMINOIN COT ON O 0N O U CO oADK . Al (\\L:u_,\‘t_\\:.\;lrl\‘\L‘*—'.(::!\P‘i

o QA NCC T AC O O ON N C T O T O [GalNaTteNoRVeiVeNoNollalTaliastaiNegipligttaliny B NolinllaltaligNt il ol (ol TRl Vel Vi bo s )
LN OO OO e e e e et et e et e

a < & @ c o ° ue s &
e 2 ae na 0 e 6 4 % % & ce st o »6ans @ a@ B e TR 6 EC O &G ECE e H6 eI OO S a ¢ ¢ ca e o

<
- . } = SO\ F O TN AL et e T
> Hoy - ol oy~ CONAD AT CAMECH A QAN O =N O o CoNN I OC FC O ST =
::g’(—\"::\'ﬁ\‘ gi“@&?ﬁ;ﬁ%:\d\mp‘l\gﬁg“ﬁ{ CHC OO O =M =N O O NP{‘C‘%CGHE&CN‘E;U‘:&U&:;{E \%u:i:lsl\\c \:‘C‘:ftu‘ SF\EE@:’“E: :*
-3 -, o SO O OGN I~ CC =K E A O F 10T OO0 OO o e ~ ¢ Nogip: L O T
o :gw“ U@;g:gglgg}gﬁg;r’)?\:(‘:(\‘HCOC‘C‘C‘L’CC‘C’CEI\T\Q NNl Ve o Vs ool T NalN s ToNei Vel TpiTpiN gl N oy pitali gty CE e e 2 o -

L) IR ORI CJOL b el et e e

camm:wcmmcc—wm:mchmoC—Nm:m@haccwﬁM$rgﬁmgg

OO O CP‘(\'V‘:*U‘\L‘T\CCC;" !
o] et e et AU A QU IR MM ISR FaFI LS L

IR tretr ottt a e}



SETR

55200 ,000

NECAT

o

1

1975

Ag.1m3 MINUTY DATA

TCON

CANALT 20475

13

SPETTRO N,

1in

4

® 4488t oot et N eEI te s o080 a0 0o

* ' €90 800 ccoancoee s
T g R S e N I P
TU e : . CHTOT o aC = -
N A e e e e R g e
R RN A e SECCC CCCCCC IO CO U C TR NE G U I U U A S0 2 R s
R B B T .
A A R S A ISR LTV Vo pal S S SRR AR
:Ggocgw:ﬁamgcssgggggg{ﬂ&%p@ggggﬁg&:ﬁ%ggﬁVbE&gg—cﬁﬂcurcrcrccachvccccrrcwfwccoc
eSS A S g A el = 2 I F QT e CERCAMCLC0 CCO O N O OO0 ~CC S C O
g;wvWNKOKNNEZZZFSQ:S:UCQGCdcrr:mcmwcmnc@¢€w¢¢mwmwvu“(wwq»ukumwwwwwsw:::w:
-

2SS E PO L PP PO II 0001606000005 260s000060c0 8000

QN C O NN OO UMMM O OO S OO LG eem [={Nellg) OO e} S
COACOMUCUINMOC CUarca CCohae t—‘l""v—.:t(\.v—r’?('ln SERoreTY :."‘OC:;SJ:E
o

# 8 00 0086 co00 0000 0aceceeon

Lo OO 2 C O G QIS 2hE QUL T 0 AL Al et

FLCUCof CUCH CTUE O N —CC o~ CoF

T OO I C C FOME U OM G E N i~ [ 0 O

W SOOI DI = SN OO OGN+ o 2 o
—

. TOMAND N CO C—O™

[aV) N?CUTI:CIC’: E"tg“;\\gﬂ\gé\(\);g‘(\\ﬁﬁc TOCUNN I & F OO S N 02 NA N M O
. X > PLel el PP~ K QWL o d el en] . LLCCEC = ] OO o

u",:,‘r’“.r"r’?(\[(\,‘(\(‘J(\ﬂ—J-—h—!.—-‘v—'v—i—u—-J—lSU oo < P“QI'\'O_‘GZ‘\C\C NeftaiiatelNegVatlofVo] 1 oltal SyTe!

. ® ¢ o0 e 0 e e s 98000

.« s oo . $ 0855 &8 00 s 20 S 00 BB S AT O CEOUU B A EL 60 e D6 &GOS o 60 8 C 06 & 0 B

CUU CH- oM. CNCIOCT —A OGN Mo P C e 0 UM OIS 2 =00 I AT CFONLLT INCFCO0 OO C I NeC A

Cio (\(\:lf_[: CI{:C O CH U SIS =IO 0 MO SO O O C CCO WO T =l € T e =N NG M I GO ‘C('\‘L’“:C:‘:C

N NN AU :fi:*m'-fm:f'—’mdf'—ﬂ‘I\FU‘,\D:“'C‘C‘I\CCU‘G‘Q'H’J\O;"L(?:!'U‘.v—‘f‘?CC‘(\?U’QCOCKICC:ﬂ\DSKCZL‘GO\HLFCE\C:’U“U‘,\CU‘OCP",C‘*’—'Nl’\ adiefin}
T AN Ch NOACCNIN IO CCCC 0 C OO AUTMC OO O L Stepeiteig gy [ghtel. ST ol Tl S T Vot TN o o o TR TR Tt Tl Tl Vol TR Yo Vel T ol Yol e Sy ey
(ol 1ot Lol LOU (VT o VT AW QBT QU SR P O e i o et

ST eSS B4 T LI E LS LL NP OLOG00 2850000 56 CBE 660 @6 8690008 60080 o0

% 6060660600600 se00 e

MONEM—OLOLC— OC AN OO~ CIn OO0 NOCC OCFCUNC —OLO —ONQ O L M OIS QREE «O 200 NG =~ o C- O UM ML T =T

I CUUCLY —23 2 OO0~ C3 CFC T MOCOMUIQUXQE CE2CONM LA TCOOMNG MOUQAMIZT—OCOMNC UMPTG QI OF =0 SUrywe =

M =T ACC OUC OO O CO—ONT I O P D e O S WMANOCO—OCC O TT T T ©CC OOM MO\ O L oF o0 o0 0~ [ T LS
O OIS N COLINIMT AN —OCC 0 0 C O allnh o COO GO CCCCC OO N OISO C N CR NN IC W e e N F o o o
O M VOO rted v et et vt o e e

D T I R T N T S T T S S 4 ¢ 03 ¢ 6 2 ® 4 T & 8 5 e e O s L B e Q0 B O 6 Qe €aCO G e o

e

LM e COCC MO = CUEN S MO SN C I e QNI S — S C M AUI L AL Coml O CE IO DO U =L O e K M O.T A O

AN M OIC W OO NN OGO o= C O C O 2 3 MO AC CHMNQAC «— Ol CLUNCUS TN O MO C O —~CC

0 Lo CCO AN OO O —OM A0 N0 I OO0 D QRO U AN I F N O OO O C O M O O —UNRCM DO O O e
CCC 2 COUNIM COLYWINNCO «w CCCCCOECCO M SO UL OO IR 4 [{gata T VeV an IRV ol Vg Ton TN Tol SO Tan PR TR TR Tal I
O3 MINT MG QOGO OV vt wrd el e o amd byt emd et

1955,

® 4 % a4 ¢ 5 % B s 60 e 960 e 0TS G0 G 8Os e S E s e0 eI E TU G OO & M OEO0 0 6 eE eB 66 066G LS GO CAL OO C O A0 6 O
—C CC OCOC — T NONDF CNTLL 0 O OO CNM OIS <0 CINS 0 O ONF QK OCC O 6 O e M0 NG 100 =M
C I L O L HACC U T MO P TN O O oot v Sl IOINP o« N O o ezt 20 I ONMON G o i O3t O C O 2 G o O C I~
oW Cr UGN C U MO = Oedl) OH0 3 )T MIMICC MIC [~ W0 v B O Qe Qe aC 60 Q00 GO0 O OO SO OO 1D == OO e e IO
IO M OIS MOM At CC O C 0 CC OO MM OO SO C OO OO U™ NN OO WY G0 ik o oo o o
[N SN R R D e e ] et

.
.
.
.

. * % @ s 2 3 & & 6 e s m s s ¥ B e e N EEG S S SR ATV T E S AN TE T EC O L G ES L & Er TG L PE 31U E OO & S eF GG C
L AN LU O N e =T QIS O S A O OO IS O AL F O NI O OL S OMMC TS 2H- 0 S0 2000 w0 20 F‘TI‘&D.
L F O AN T OEN € 00 AN O O QLN O MO — 0 COW A O O M UM ML MO C I et e h OO P IS T et (NG 2
T O QIUNIT QU =P O 10T =0 O OO M) 2 QU 2 UET NCC P QUN OO

e "UI\I‘TC\‘C‘Q?(IU’:Y:NPQONAHDOCC‘OTSCTY"Y\"F jtelvey
s -t

FIMNMN CC O OANN OISO O T O TE0C I WIS
(teiteitaiVottatl ol IpiteltottosN ol inNoftoad i NIt ptioNat il IniNeR Ip TN Tl Te

6530

P —HEC QN (\Jmm\r;rf.;u: T O OO MO MNITC LA C =0 C FINOMNSCC oD MQ‘Y\C\I\\CI\‘\L:NU‘.UTC\ M2 FO eSO S e T 0 S
<

—Ct y Q=N J =

ek gugVe : > O\ \C-—‘:O‘MTN:VNT:*C‘CCN:TC\CCU‘,F‘\CJDF’?P@:I‘°‘C’(\G:U‘~—‘C‘(IHC“$U‘U‘.LCP".Y\I\(\(\f(\\C‘i"‘ql:\. TEC CSCC.MEU\CL‘ \

(r:.‘“ jm&ccrt»’tégo:&g;rmxomoF«\?G\ O et OO OUMMIMSIN AN O OT NO 0 CO ORI T NG C ('\\E_‘_\s.; \.;\9\»\\[\ \x.;_‘*“:‘:T‘V'f:C:Ci

o A NCLHOC O CNSF S MM =N C OS50 0 TOCO NN OC OC O OO0 eIt NN m O oUrr i s o S 7
I LN = O e et et e

R AR R I A I I I I S I T N S A P TRAgid
N i ol 2o T OO AT OOMCH 2 ONOINO —IN N0~ C IR C AN IN CC 20 T~ UM
;gmr'c:gg%igrtmﬁg:é\u;hgog&g CTHC OO O =S O OIS (\J-—FO‘QCDHL{?\C:‘UI rf‘,zgl\u‘,rf:.—_i;go (\L’I:I:,"Y"ng\f.‘ :
NI P OCE —0 Z NN QO M OO0 O QOGS IS I OO G AN O 3T O = OO ONS C'CC\."_‘I\O‘\.:CECI: Sv hﬂf\fr?ﬁriﬁ%
o T Y I O o OO QAN MG (Ve C OO C O CC T CCE IS0 OO OO O OO S C N OO N C AN ICIDUSIOAL DM WU LW NS
P AU QIO ettt d o o e el ot

e ~ - . O U0 O COMFINChC O C
CrOMGINC T Qe QI INCH OO C =00 mgr& L i

NP~ cCC CP’(\‘P’?.:"U‘\.I\CCC:
] e e e O ATV U T O QMMM N NI fude g i

e} [ DECN- 0 O 0 e
[TaitalloHoliglisilpNellalieNelNeN oR e}

D ADECTS P PPt



’-.\EO‘.O’-\E(:"’:?‘.S.C‘\C-C.(\.I-:L{'.\E(\.(\‘.é’:(\.c.w:c:‘:;'r\...U'.‘.°°°°‘tc¢s=°s‘an&°a."““.a

[efleg e = IO MO OO TGOy M e o > e 0 ac69cooceanonases s @

ceaccco:gaccgurwcco:»(vccaqcﬁmvumvmnrwﬁcv?ggtgggiggggggﬁfﬁgigcm?fmngthcg&ﬂ#m’cjc

UYL VA CCICT OO Qe CCaEa P aCC It N CLLR I I F e o 2 g Sa G o h WYY TRoEyer et Erceccoanes

TE A FCF IR F K AR AR DUQ (e e e 0 O, (L O e = R ek ah et ekt -
-

Se s m 8 B e s et e et a4 0 e e e es 2k 0 8t au o s 6 ce 0e os os et 6ao0enn ...

COtomt KON LU L2 S U DN S ENINCR KO 0N FOCU R OO S OCCA D CC AR MU N R G e o e eSS eoesesascs

A et SUO o = \ It QL - - , -

~u¢CCUCwuﬁgcg?COWC”CmqﬂﬁchCGPVﬁfmrccqvoh:cwrcmmmhcam:gc;u&—s$&cngggigggﬁéggggggga

P2 YO A CridC i C U =0 0@ M G C O U (e 1 CLAD IO SR [ R e 17 e e B o G S -

PSS N XX N i ibafutaddr WA SRl " e TTTTT Tmomeme e

—

PR I A N Y

.
UG CUOEC DT M0 Car S 10
=

M PP BC B QS OLLEOT S 6 N0 B 20 8 e BB P00 e O e 0 0

e o
THFCEC O CF COMI O NN CUC I M0 Tt O C O NI U e GO0 ot e Do e et O el o e e S 22 o= 2
AF @ O C T CCUe 1 rqmm:c:crcmcchcmdhmcﬁ:mccrmrwha:c@nha:£$;E$f?9§§?§igzszggggggg;%
UOCHIS P C CICC.C QLT CM e OC © I (0 SO 0 QS LD I3 M 3 o+ MR T o & S ~ —

g IRy SN V\F?(\J(\JNNMN(\(\V-—Iﬂv-‘-——«(\’(\(\;(\'(\jC}j N 3 (\:\:r—!—‘v—'v—(u—iv—q—iﬂr‘iv—i!—‘v——-—ir—ﬂ'—io—'
—

,Q.éééct.;:\éoc&;ruég&é\é-:lo'\aOO.‘;‘l--uooto-ou.la.aooocbu-o--acotos-neu.auwushe(-ewoooaoeE
UL O OMADNOC O j TN e O O MT R OCX MO QIO SO U (e O O 3 000 o O~ O N :
g;éézﬁig&:g;%gg\;&gac gg\;sp(’igg\g(\agﬂr\cc OW Qe Creoeaozdgyab s U\EL?SL?:*K\C:‘”C\ Siocf—izi&‘ %“C\:I:gg‘:g
Es, i -~ < Ot W OO o Tt 0. ) plaX eV e} i Ll
:';Pd:’:‘l!“:‘::Lrh’\(f"!‘”.r'(\(‘(\‘t\(\(\-».—:e'—e—.—._v-(\(\fc\c\‘m,_- o -+ e 3!"7&!\:”; (\_0:*« ottt o o ) e e e 9 0 o et e wdd o ] el

-

S s emEE L0000 0082 00002600008 60 T0 086G EME S SR80 OO 0T G6EC 0066 G e 0 COS 0000 a6 0 ©

-
ST L —C OGO ONOC C A0 C FOINT D CND=HCH O —HNOC OF O HNAN L =QF TO O I OO i QNG RS Kl P~ O
P OMNP KON N LCC COSIMCU I FOCK O CN 2 O30 S CEI L P o P"Z‘G C ANy e v—C’C?—<—CrC\DVC.“Cﬂ <
> T TP P M e OO M 0 C 0 Ol e \CAOC Ut Th o M2 L0 MM RO N O O (AD o rd emd o o g e s el 6o e+ 4t i oot ol el ot et oot
S ooyt gta s g B TSR LT QN L3 o7 AVIQVE oX QW eV N ot QW VS e e o VT AU o ol Lo ' w Ly
N

@ s 68 s e 8 0% 6 e s e e 06 0 e

« o6 e .« € a € % € © 0 €a ¢ e e e O T €L O AR €0& CC s C S0 aE 00 aG €O & T
LWL MOAN A CECT C L O MO MO CCAC MMM COCC TN ICI I A LU NNCN O ORI CA OO C 1 O €O =@ A0
MO FIMNO B MUCC L AN OO IDC O N C O NN C A CUN L i =M CHF ML N TN CEC NG & F O E W F e (UM S GO 16 i e OO oa O
OO GO O Ot OOV O N et CIP- 0 Ot OO AP OGO NI 1N 19N T 2 MO0 Q0] O e et v e et o o) e e el et e e omd ot ead I
Moo IV EINNMINCCO OO0 O rr me e 00 OO — -— = C

Qi L

% a e s & ® e 4 8 T E e a0 e OB s S s R 0 e 88 ©O00es e e EE OB 00 0o 4n 606066 S 0 e €006 R CC 6 L0 S0 0CE0COO 6O 0O b &
SACQ~QIMC UL T NS QIO M- 22 O O A0 N O O A O (NNO L v O - CCO O ML i O OO0 MO OO 100 O 0 C NN OO0
TC AL OO0 00— oS O CUCT L IFOIC QOO O —er OO C OO P FINOPM GO O P02 2 N2 QL e v e ol o0 OO0 O E0 O
THOLCT I CTOC FC LA C N e OO0 O 0 0 O SN OO XD SN I 13T FOMMIMINAD (UOJOT med eted rd et e edord vd el et e edemt ed ont
Mo 2o d 2w MFe AT OV Qe v e eted o OO OV QOO o

L 8\

® ® 4 % ¢ 4 € 8 8% e ¥ G e EE H T E LTS EE SE O LS LR O Y S ENO T U O C O e O ¥ €O 6U O PO EOE € T O EO O CE S GO0 66 YELECGO S O

GO A Ol el oA OO C0C MO AL D O A0S MOUN OUNSC ONINE N OMNE GO ST =M OM O O NG O M =0 0T O N 0 5 O
IgLt~d D AN O 0 O OO IS AN M OMCS OO 2 OIS 2 O 0 O = SO O C 0

OO NP0 0SS C DO NS N OO OO 000 (el QAU O OO0 SIS I MM MR 2 O (UM e et e o R D ol el ek oed e eded

Easate gy TUTCLU NI O QL QU U et et et et e OO OLC OO —

1

T8 8 % & % e 8 e s 4T e s e e se # B e N Ae TG 66 IO ET E OB EE S SO F SO T 6 G 60800 GL €O IO O 5EE T G0 O ECI 0006 LG YOGS
CMC IOCENT N SN O KGNS OF NN =0 O SO0 A FINEC SISO S M OO O <AL O @ I DN eAL o e C’(‘\II\T“T;?N‘,C‘\.C(:JF*
=L QAWNCOC M <o COCCIMN C OO NC NETMIT WO MNN0 et = OO MO N QN C AU NP N OEIS IR IF UV o=t OO0 0 SO XD
SO BN T I U CHG R OO DL OGO CF 00 10 O 0 CC 1 Q=0 WO\ OO \CLD RN M N N IO QYO e eded edent e h G et et el oot el elad oy od ot
N T3 FINE C MR AT AN VOO et e e wtemt e QOO U0

M) —

v e st e ace 2 -inuclo-.nccten-'.l-aott..s:aueiicc-n:06D:J\C!/waeoc’:(\ljan(f:r:;(:(joﬂ\c:hjc\?-i;’:

) WO~ N OO, O OMICAL A LT MM O U M NINM OO CO O C N O M 3 T 0 IL =40 ) Al - ‘:* DO iy
cweo UTCC%\CNLQC %M\CH%&?\}W‘ESWNWC\CF\CMLD;‘—(\C SOUE MG O CCPS P10 E0 QUIHL OIS P 00 S e L RLNCE M 10 QUOUCT e SOy o Pt O (0
MO FALCUIS e e CUC I w0 COAD D w2 et 0 0 PEC I O =iV VAT O COCLE C F MMM MM 2 o F 1O NNV O vd 0 et el edet i odod oo oot ot
P 2ok 20 o O UL M GO VOO QO et v e edent — QUMD (U QU
—

-~
e
]

o

oo e Y de¥} W " Qe INE O =0 NI O T O =i0ICT OO C OO0 CP(\""‘:S’}I’?\CY"C:
xgﬁmgggéggtaggggggggggggggz%@%z%%aﬁaaﬂaﬁdaamwmNmmmmmmmmmmmmmmmm¢¢::s¢3idjmmmmmmmmm
o . et et e et o gt g e ] gt st o e d o ot mbind mf af it 6 e et w4t bl 4 ol el et e oo ] et ok et o e ed o=




i T

SN L N O it COM NC MO CC P )
'l T I VARl Tat- B G-~ 3 g (N g O GACK QR :l’*f :’“\E:Ur

®® e 6 8 et e se s es ee 60000000 06 0
Rt ol o g g ol sy el ook Sl el (TR o SO Tl o
aoq

r
NS UCHALC L CCINI MM IO MO OO O

sse s s e e s v e s e e e s se o 0s s 0000 e e e 0 0c 800 s ec0s e uns

U0 SO O M QO IN0 OO0 F LGOI OO E I F CorA OC 0 o GAD G oF o

PO RN M OO IO U F TS M0 M QN0 O OQN - OGN e et
—

~

-l

Laal

©3 6 8 8 © 6 5 @ % B S 4 S B s e S OGO SLELE O EL OO SO0 a6 v 300
FALINC CA NCN N CNNOAMND T M N —C OO0 -0 3 00\ 0060 O M i 0 e~
CCM OO UM OO O NI SN MO GO AN Q 0N N C© — ©
ol i o

-9

99 E 6 % &0 & B9 S e s e s PO B 0E0T O DS EE SO0 000 s D
COMUC 0.0 CFC F OO O SO O N M MO T AINE = TN O ONMRD
F?‘C.KP\EF‘QI\:.\CT“FI‘I‘l{L('U'\C:‘Lrl’tf(\J’:’(\.‘(\(\l’(\r(‘r"(\(\(\(\r( CM ML el

o - ™~
(2]
e ® 8 4 e @ s s e a r e e s 4 e e ee s e o s teeaasues T et eaaeo e tos
== e LOUNC LA U I CLC N~ CM NN A~ C AN I MU — C e
[ofegi¥el ¥ l\\cl\\cr\r&\cml\\cu U‘U?\C;*Lﬁ:.‘::rf"rﬂr’?r\"(\rf:(\(\i(\l(\)(\.(\.(‘J(‘u(\.(‘\rf/v-lz'“-‘-‘v-p -
o

Ao ® 9 % 3 ® & 6 ¢ 2 o ¥ e EE I 00O S0 S B E O TS EN TS OO 0006 N0 TGOS

INCOMC AU~ O O NC H N O — OIS M OC O~ - Nt oI a0

UT\I\I\\CI‘\C‘\C\CC(‘U‘\CLf‘:;“L(T\CLf"LFLFTLF“\C#:?:f:!’P’)(\P’?#N(\JNN(\(\'NC\'(\EO'(\:P’?&-—' Mg
—

285 8 8 o e 5 e 2w T S P E P e e e EF e e VLD L s T O TO OSSO S O D
QDTN IO M COAN S OO =0 3 AU =IO — OF N O T O~ - O MNCTC
OXC0 C MO M 0 =HCNMN M OGS SN 3 0 QMMM I O NN e IS g

- - )

33 6 @€ 8 o @ 8 4% P e 0 eV 6w e n s S e e e IS S 4 S DGO EC &G EEEs s o008
CCUMMCE A L INNCCOMCOCIMM A CINC N e e =IO O CC IO OO0 —ind
XZ O OO C P CAO O CAE 2 AN QMRS N QUL OO0 QT —'_fy

- =

248 ¢ 8 o %A% e s s e s P e s M P E IGO0 O R BT OO CA I WIS EOEE OO
LT 2 O G0 O -0 UMD 20 O OGP S C = OO AL IONM N = O
COMCECCCMNCNN IO NG 3 M F MM AN NNAUSNANONNAN S e g

o
0
TOmOIOFNCRE O C O OO O AMZHSCN T C IS RO OO C e I0S

NOOOCOCL LB SN SN NN AC T OO C SN0 OO e oo oot e
et e vk et el ] et et ] 9ot €t v d bt el et el o €} et gt ek d e o e o e OO ajoNad



ps i 1
i : 1 i I
1 i S 1 H
4 IS i w i
i : 1 1 i
+ l N
1 L sul+iLd e m yUU+celon®l w b 1Tt w [3)
4 ) 5 -
w i oUUvplL e W cQU+UCY° 1 m [3) [T w h
L :
WAHCacC, w9 %yl VCZCuuUw 100+%00°%0 w e 9ot w S
L I xulinws®E R N
i " ‘
P & i 1 1
L L 1 1 1
i 4 i 1 1
1 & i I 1
i . 4 1 1
L i 1 1 1
i L 4 1 1
& 4 i 1 1
4 i i W 1
4 A i 1
1 4 i I 1
i i 1 i 1
i i i i 1
i i i 1 i
i I & 1 1
, : i ; |
i
i : I } 1
i i i 1 1
i i 1 1 1
i L i i 1
i i i I 1
i L i 1 1
i ! I i I
n
i N 1 W 1
i i i 1 i
i 4 i W W
i i i ]
1 i 1 W W
i i 1
w i i _ 1 _ l+
[l e R S
BRI i Nu il i ovgdZ VAV L TENCIY) 1 4h ST W (
i n o4 1 -t
e T | T e T | TS e T T e T T bl ettt i=
T vahvaw VA E Ighad cli b= +xx000°T zA
' LLVNEA UUDtU0eSS OaNzwlUvodd 0 3 gc
uuou® SRS Q 1< S

Lt ool
0pe9lae
Oy u9L
16600 T
O ebl
ODy*ibl
Opeilg
Lol
go*icel
Sctovy
06* 1691
09°9.071
ig°0iy
00°00¢T
(VPR IY A
09°cun’
11° 5047
0y*SbL
Og*bol
g0 0cg
ghecee
[ATASSE AN
Ooheshil

Leglll
9yl
b6l
Uegly

Tttt Bt Bt bt it Bl B o ot Yt Yt et ot et ot fed Bt Bt ottt il ed ol Bt it ot it S et et

L T L R L e L L T T L L o g S T T e ary vy

3 Asx T (1) AT
> 1 R

i) S il Sttt

Tulnvo

| GL61
cT

Vaivd
ViV

LIPS

e R

Vo oJU0WA

g L0UOYLSD:.
TANNIw
Tingiy

o b bt bt ot bt bt e bt bt bt d et Bt et bt ot bl etie? ot et bttt it et bt bt bt ettt et

cyltoun
gou Luhe

I

1

1

1

I

w C6 e
W L9¢l
W 19°L1
W L8°1
1

1

1

1

1

1

1

1

I

1 -
1

1

1

1

1

1

!

1

1

1

1

1

1

i

1

1

1

1

1

i

I

i

W G/Gdda
H llllll -
0% el

LUIDO3LNGD OdiW3l =

Wﬁwoo+oo:.avm £ m
Wamoo¢omc.mvw vy w
Wﬂﬂco+mﬁc.x,w 1374 W
w 100+£G6°S W iz W
W 00p+620°¢ W GA m
W 000+H89°7 W uh 1
W 100+€p6e 1 w H M
1 I gy I
! W .
y
1 g L
wﬁmoo;omc.avw 25 W
i it iy 1
1 1 I
wﬁaeo+mC».:vw v ]
1 1 In 1
1 i a1
1 1 I
i I oW {
wﬁﬁoo|~m>.mvw HH w
Wﬁmoclm@c.mvw My W
i i 2
i
i i =0 i
wﬁcoo¢m:m.>vw Uy *
whﬁoonm:w.ﬁvw 0 w
I 1 35 1
i I .u 1
1 1 4 1
||||| -\T!.|%|‘l1!l"l|.lln.lv.w |..|.||\|l..|.|.I|W
1 “wed*d I W34
i d 1" W
P e

959 vy ~ ANOIdwivy =
VYNSil =

16 - OANIRVIOOVEUT -



SE5An. NON MTN

MECAD

it 3q

NATA 1975 23

151017 MINUTI

TCON

CANALT 2048

5

SPETTRO M.

1n

N N T
-cre — FoCe : : HIQIEHONT U CF 0 U0 o O @ O veen :
R A e g S e i e e W NPT
‘ »&mwnprcﬁsvnzcamrw&cdcgg{?%izﬁ52§E§5£$€3??;3¢$25&‘““C¢“’V“CCPEﬂhcrzmi’“;”ﬁc
S Iror e R o2 oS : s —
iﬁscqh¢¢¢¢w~:mvrmwwm&a“m&&nﬁw*m~ppww9_ﬁwwwwprhp_Flpfifig:i:itif:&:PS—::::
O 0 I Cr G e e o e 8 8 8 8 o 8 o e o oot atoneonnonnessoss
?Eggﬁgﬁigtbgggfiﬁgﬁzth&VJCPPCCKthUPUCOFC:PErvOQNFcm(:r££:;€g£5{£;:&;&£€:g;;
arozor CC\L{"LrC C‘«‘CL?‘UX\;:F’C t\(r;r O Corps cr\\cgwc\c\cr I CogIT O F AN MO CNN Cd e CQeeN e CHC U T T G
RS- - Rt ¢15””“¢€*T~’U“TPFGKGV:@mC:PdUUmcmhcoccvnccwccmmaw:hqzzsccc
\(-:0 e z(h\ckél\-\cl?‘::rr(\rg;-S S;%’\% L{\L&;\%‘:\"’C CC\N\I\V\\L‘\C_\[\CU‘U(WUWQ FIN I ZIAUUURNN NN INENE Qee Qe e
-—.:r.—~ = . '\ S SN AV ¥l A c—o\@HF?‘P‘P\—N—IHN!—"—&—v-—'w'@*v-«—r—-v—--—'q—v—«—f'—\‘(“e—r‘q—\e—u-c-r‘rﬂr—‘v—‘ﬂ'—‘ﬂn—v—‘!—'v—
T T T T T L T I LT T = e
cﬁ@wh—m:mjachmmcmhuccmmmomcwocm0cmmca®®ﬁé:méé&éf;é&5§&£§£:;;éﬁﬂliéé;é;;ééééﬁé
A e e STl e I S e T e e
N eCh = = ‘ : L CC CL U O O 0L PELS OGN U e g = 2
QENre I SIET oo g , LI N CEL G OC LT O P DO AL

P O o= Qo2 N O G O EIC )2 10 et T
. , \C SO LI LSO I O it P P A ADACEAD L LS o S o 1 15 o

QT E TG EI R 225 1712 2 1919 S0 O VRV I 1 w0 et ot o et et b e o et o A I I OO T I (U et oo i
——

5@&5{5::&c;§éé&éﬂé$:"°"° o6 e an o 22 €% 060080840 cce0acasesraccron0es o e
N T P OF O HTIFIVCLHCTLO OO FFNHC O = =G G0 L G TN AT \DAC M LT 10 L O e G
KC@QdﬁQFGQVCWCG:NFF—CGhF—fJCEHPWCChCﬁCﬁm“CKTNFQFC:ngrahgkgbpfp:c££ws:mgcﬂ@::
cumg:mmwﬁmgomﬂgammhcﬂscmmmm:hhemnc—mocﬁm@cm::ommcaﬁtmcacvﬁ¢mchcmmmcﬁmcmmiﬁﬂﬂo
N e LIRS o OO LU ST« OC TCF TR LA 1 I s 58 3 52 B G i e e (PR E - C e e — O
PIECCEMCOCIOZ Z 2 MNMIMNRS QO QOO (U IAE 1, ot ot e et ot 1w e ot

. T e N e e e e e e e e e () e v e e 1 o e e e o o e o]
——

t..Io.o..-o--lo.-toanoa-.o-.eou.-co-.n..nlltc-coonneos-

c¢c00s0ce ecesoe 0000 s o
S S SO O IR MOWN OM S o N0 O AT i~ M0 I O € = ONINN OO0 08 OO0 N0 M TN O kO™ M3 T O CFCN N T O
- Czch Ol SUU ~COCOIN U C~CN I MU S0 e T Or UMOCT 2r Pt 300 CE 2w CPORCERPEGNC LR U OCC R O
DA D = O O I NIT N OC — O (U O =g =0 MIC IO ON OO NSO G UM PO S0 C O O OO C AL O O~ CHTOU™ AN et

- Gwmmﬂma:cmm:mwrcmaﬁcbcm:m&ccCOchhc@ccwcmwmmmh:dm:jsmmnmmh:rmmmvmwu~wﬁwawwﬂ
L CC UMM OO N O IR [aVIa VR aF aV[qV] oV TaWTaN (N o] v-*.(\]—494.-4-—4-—4.-1-—4-4.—4-—4‘—‘.—4.4‘—:.-4-—'-4.—4‘—4—-(-—'.—4.—-4@—4«4«-«-—4.—4.—4.—1.—:«-_-—-4(—-4e—4w4e-4-—¢<—(,—<\..:

.-Q'.n0-..nlla'l..tqlcoen..l-ll.-c'Ooocloﬁwonol-sdoscnwr.n.gungann.tucl-acl\!icsn

FCANOCNGCO T CLCF ST L U~ AL ANME O IO QNN T 00 QAQEC QT IS QR ™ e i T TN CO O O —C

CC Mo S T MO C0 M G O OV (NG M CM €GO MO AT TP L 2O NS MIDGE S O MO S C 2 O — O & — (O M NS 152 CUOLT O e—ar

N et0 M IO M O ARSI NG M) Ol D w0 (D Of AN AIMIED O OO O QI COCC T e 0 OO PO I S IONE P OO P IOIT g

o P CraCh NI OCNCUOCC UL CnC O CU SUNRUNCOPMPP P GO L I B I S e g e e o T Tl o L S T e
:?':!’*—Cmf\l\\C\CU‘;*;*:‘MMI‘TMN‘P’)NNN(\(\Q(\'(\J(\\C wrt et e e o et o e el ot vt e v gl e et e 2t et e e ] ot e g ot e e e et
et

ST % B e L e 0N sea 8L 000 SE S e e e bC TE B SO 60 e 60000 C 68 00 c « e 068 ceade o ae
IO O I D O SO F N O - O VOIS M) OO C OO OCOC QT Ot TNONS NN COMWC MM O Cet A OOC O QD SO RS il
D O~ 00 CEC MO IS C 2N ORI JIN0 M S ana AR M QU D O OO CEWO I O+l «0M «kL [ OL S 00 N o M~ [Eh S - st ariat. SNl ey Talle pre
Mt QNN O OO RO M) s I QU0 I~ OO OGN O QU O e O I MIOUN I OIS O (O COC LOAC DO OGS QU 0 (O - N OED =00
=4 MM IC MO N o 00O NGO T OIS S NS 2000 o P AC\CC W NN 2 20 2 2 F U S U0 2 MO RN [O N (Ve o o e e O

(Vo el o Rt o{ T LU ol f il Yo TYO WY ol Yot Not VX UL QIO OV U OIS mtort e e f e e o et et e o et sl e bt et e e et gl o e et e et o s 4t et sty o et 1 et ek
——

L I A R 2 T T S TN TS S €6 K &€ c 0 03 F o 0 e £E &L OE €T O T G G W

O NS C SO O CINIIN S C LD O =GO OO 010 CORCE A0 O — AL AN D A F GO P OV C ISP OIS DD OO QNS OO el
—l
=]

TN S F LT ACLIN OrC +CO Ol S I OL N MC QOTMC TS MO T 2010 8 M 28 OOC NG 15 (L G0 ACPS AL e~ 00 O & AN O O
C i I OINC I DL FC CON CACHH CONIT QACCIN =M NN 2 X 2 OO M = O QIS TN 0 CF CF MG S C M 1N Oz X OUND
= LELMC ONDON O I OOC O DI MOS0 OO M M OO C IS N P 2 233 2 20 WU U 10N e i0s POUQN v el etoemd afeet

T S OO NI 22 M MINGIONT QU OV QIO OV O OV O vt et et e 1 et ed e et e et emed —femed gk et e e el ol ed et gt 4T e i €d el o g 4 gt o ek

-

@ % ¢ s s e s e e s s s s o e e ea
O CINMII S COMNAAQNC O o
IS SIS N P o O N e 0 3 0L

=+

T et vee e e e 0o 4ol S o4 s N ed0e S L0 e aas 00 s 6o o

MO NG M AT CUUNCEQARCT =M M AL Ot —C SN M OO O QN O OO0 1 0 OO f{(\i‘{{??d‘;‘“ v:u,

C O — OO IS OO0 I C 00 O U U0 OO S0~ :H\\D:TC\JU‘O‘GC\EY\P“,Y’Tfﬁ\C"(TZ\ v ‘m&:‘ =T

N ﬁQsﬁtﬂﬁNNO@D@ODQ:HNNPKWNQBQKQwﬁOjNOC@mﬂﬁmGCN:PMC@P@EC@H:GCPPCCFﬁtiﬁ\hﬁmfch

£ OO AN € T MO Ot U 2 (\J(\.’C’O’J(XIU‘.Lf‘v:fT’?:"?:fc‘ff,C\ZF\T\I\\D\C\C\EU"UTLCLDU“U‘:?L'?L[‘,::*:‘:“:U‘U‘L"‘,L’i"‘!"‘.)“,r‘fr“;r"r‘?r .[T(\"—tf H*:P‘:
WO O M OO NN I3 MY NIV ) OO O SO QYO O O O v O e et o ot et o e v et et v #dd b e ot emnd o e s emd e O\ ek ot e ol 6 g €l i e ek e e e
e

o i e e e A Al et s st e s s

PO N OO S O NFHNIC NN C QeSO 2o AL T30 IC TRELFNGC N e

- ch:cvcmmc—mzmcﬁm@EEcjm::Hcmcmagg:ggﬁg;ggagp

ool FR O BB 3 & C B I FIIAG o A P A CF FT DTS CC LRI TO T i S I O DM R O ) 9

Tt S i O Ay Nt o QG R CONNRI OO E CIMNIANIBIS FINF IR &2 F SR 190D 0miS Al it S0
LA OO0 (0 P DDA F 2 3 R M DI QU T VO (VN = st e ot fd emtonst ot ot e byttt e s i f et et ot et e o ot i -
e ot

AR I I R I I I R R N R S A I I I I I I
AP O o G QWD M OF- AU 2 —I0 QIS 19 G O T
LELL SN 2 OO F =0 — CE O O™ SADNC

C Cw QM FNNENC T C O I MO T

: . o [Telts
me&:mcrcoSwwm:chQUCHmrsmcﬁmOC'ﬂmimmhmog e FOWHNIREIOWEIG OO SO C OO PP P

Tpltel s
et et et ved et OO VO OV U U QA M QN I3 19 M) 1) F

4
48




L I R R R R S

. " e et ea e 0 s se a0 a ;

T T T N S e e e i e e et et ot ettt
-0 - . = - = T TN TP e CCIOCC D C AN I E F G OAC D & oy’ "

SO CrP CUC 2 CUF Lt 30.COCO COOICT S I MY MY © MCON QM OU U =LY LY EOC K CF o

SrETC0 Crmera aRCCCl RS S o g o2 SEThE SR IN Sk Cocotaxtc COUEF D 2N IF M QA RA 000 e Ot e

R A P e e Lt o o

't.....oc'n...ol.o"..o'n.t.'n.anao.aslcoesooo.osm @e 6 20 6 0600 a

EAMMCSPNMURD SC 2P s QMG ONOMN OO E O OO ACCH OO oo T Mg e e S e e neee s as o

C. = ) ] ‘ N B WCENMEC MIEON JCOCICR P e (7 € 100 OISR O

éggtggéggg:{ CE&;&{&%&&SGG’; Sgg:rll‘réxﬂéi[;v-gc G—grf«é:h(\:o\crf’cv—wx R U —O T OCUCN NAC acgrcu gu Ty (\JCP";‘P

< . - . WO N N C o R = a i FFr e ga

ClmCOCr e e 0GR COCCH CIN F 25T S T2 S S e CCXEC0C RS AR L R

NI e ot e g e o -

C:T\......\EI:C..:"Q.T':(;;‘\[;Q.C.'...-s.'...eo.n.°’°°°.'...°eanl 20 0 506 0660008060006 eEce00 006000
~FO UGN TELITSDOC O QUL IR T of P el QOIS K O OUISCN el 1S P D O e O QM0 2 T~ ©O AN DO B O 0 QSO INT O 0

TUALONINC O Ol G QK SEMKC CEN I~ 2 C O v (e O O 1P C s S NI e 2O C 2 R S R B e o i C'._L\C\Qf_jrgu Foar g2

SISO G0N DO F SO D ND@IN0N I O IS C 8 OMG L0 INE I S G et e 000 SOOI OONKING I 20 FOOUMIMIIC O QU O UV O O O

TN CON OO S O CAOC ONF T F LT F F 2t B2 FUNDAE o vt omr eraas C G 0 ity G

AT gt ot gt bt et e e o - Lsl

® 06 5 © 200600 E0 LC OO0 0SS 006 0 s 0 o

@ 0 % 6 260 800 U 606 e e ke o0 o
tc S emor- ool e M Caeo O OO —C C U =1 — O\ SO M 30 O MU O 2 OC T P T o ML O U0 C O QC I~ AN CUAIN S whO o st
‘S\C"T:\CLFCC MO NG O L RN 0 C CC L O T OO O C e CLLL—COL IO —NE CU —C CQ MO OO U O I NP ALON e N O
CHeNR Lo OI-MC MO0 O UMO I 25 QIO ORI €0 O:H\:f\cmm:rNDCO‘CLno—tO\OU.-—'CO\C\E\Cv—‘r"::rr’"i")r’)r",d‘mr’?r"P’)l"‘r‘?(\(\JC\"N(\T(\(\'(\iN(\I(\’-‘F‘
C'—‘(\FC-——C-—-—*(\U"C‘,P»\C\C\C(\fﬂ‘d:’.::':?:‘:?::r:‘:ﬂfc L rmetmel —e v - ~

sy

T i ol vl et O —

°‘°~ ® e 2 69 5 e
Neeus oo
Ccrroacror

e e e s e e an
LOOMCUN L HMN0 —0 N
Vo€ ~U S0 C T o~
et
&

....te..‘cla..-&ten:c..loeo-ea.uunaacnoocownhnne.oonuzeao
C - ot el i MO QIS OO Ut AU DO QL A RGN L0 Ot 2 K0 O QOO Oz D Ao
COU e C I COC CCU QU D AN OC CF v I COFPN =C LM IM T OO ET OO Ot =0 C

59.

Ny
~ WL
Indeaitelemc b=l ¢ we X TN -of SN To)

mod’&';‘ OC N T - 07 C OM MO OFINC WO 0 Cei OO OO CC O OO M N Mg PPN O QUL CUOU U O UG QL U QU
’““H»QéCﬁwP*C-.I\QG_\C\C\C\CLCva‘/:t:r:f:* FEFITFIUNO UL et P riomt oded — e ~
T e e i el ek ] et d e ~ o —

""lna-cltu-l'.c--
PN E S IS I D M A AT
FI00 = O N VRC OON
Lo 20 RO e~ 0G0 GG
G O CmreN 20 F OO LT =
I et e el ol et e e i -

-

St m et e et %t ee s @30 00 0@ 03 04606 66 4e4aca 6200860 e c e e &% 66 o co 6o 0o
IO O QMR =M O N O TS — 3 T SN D~ 0 O\ i PFCCTCANCIE ™S SO o o O 3
O CONCI AL O NI ID =m0 N U o = O e O il oo O et v O = O N COLL O LT 0 (L OGO omirteni
= l[?(‘J('\}DNr",U')\Q—-lO(\'C‘(\.‘\CUTUT:TC‘Y‘TP’)CG‘OOG\C\O‘C‘CPT\\D\C%Y")I"?#VQI’ZML{‘,NWﬂﬂNmt\J(\JNC\iC\INNNN(\JE\J(\JN
oz -

PR D INUC E Cree w0 e o - -

™~
oo
—@C
qraits

’--..o:-..---...--..-....oo.-no-..---.-e.-.-.a.aue-;-«.co@-w-oa.asc.aa-os;'cnauae--
C\Oﬂq—JOJU}(\JLCUjCCLF‘CP":TmHWd‘m AT QOO COCT T QNN C CO S =0 OO S OO AG I P OO =IO 2 U O T QUOWL QM (\VTP*OC}LQ(\!
W(\-—ca’r\‘:ﬂ:*\ca(\'r\l\m:hot\ir'?utc SO I A O 2C 0 MU OO QIR =M L P w0 C O 0 QU N T FONQACOONC T O wunet g O e (Lo
L@RO C U~ oS O N NOZ o OGO O wiv= OF (J HS O+ QU QOIS FIOC T O @COC OIS NI 2 M F 2 V3P MO OV QY QU O CU 0 QOGN O O OV ot
N =€ QOO rtet O CE MO NS T F 53 T 2 2 FT O TN s e oot —

Rk o2 T S P A PP [SN

c'....‘.l.b.l.l..‘.‘.lll..'.‘.'I'II'S":D.II'.Dllﬂll.I'l).?.ll!.‘lll'ﬂﬂﬂO'OGGSG:D”U;Qi::W:;
CE0 L0 AL OF =D COUNILL O FO Otz (0 A OUD FCUC LD O A0 O X O TLIIC O 0 L AR F ST 10 e el A O O v =S (O Shetzr
:C‘@S?‘r\mgm::g:—*g:‘c\l:m ITC OO S U IOC G0 CIS DO o 3 AL OIS 0 QD CF) el el M e O et ol LT O T NG OIS FALC ot ot O
(O OO PO 0 SE M O0E OO CAICIM R 1R Dot € RIS I QI O 00 0 0 00 BN e D o 2 37 M0 2 F R 1A N3 O 3 T U L eI ot
NEE OO O MNTEC COC I 2 F I 33 o 22N & et e bttt — i

T e el ot g e e e - N

~

'....l'.l.'..‘.l.lQ....IC.UI.C.I"I.II'-..d.lﬂﬂllff".ﬂﬂ(’t(.dﬂ»(»lﬁ:uﬁﬁﬂ*ﬂb:?ccioaieﬂ.
c < sRiaTel SCAL S T QUC LTS I SO S
N - DT LOME O -“!\Cr’?d'a‘vdcml\:f(\l:r?‘?ﬁ(\'c‘l\m:.“d:HCP’JO‘\LQ&CU‘,:?'—"CX\LC!\':@W\L\LU/(TG!.\.,_?\(\P“\LY‘.:xHJ, \

\th\g;E cr':crt‘ga:g?\'cg:r§m\c\c€(\'xgmm\- O QG LO QI F = 133 F 0L G LTI U =D FHC IS Ol O 1= —Oe .\;@u:p;\jajw"cl(i;g
FROZ O ING NIC I MO o P 2 O T (UG SO 10 U N O IS N0 00 0 O S C OO OIS OIS 2 I QIEIICIIIN AU NN DTV A O
TOLC CC CM Crem O CEC S CAOO IO 2 3 3 o F U 2D ot e ertod i et -

Rt (VR EE T VT TS o

N - ® !ltnc.cllsl..l.anncuova‘ﬁOlc»c"6oocs-:?ole:lo:c:"\son::.:lfﬁu
mc::rr:@';&\Ecﬁlw;éq;c\]c\:c:u;c:é\o‘;wé:«mmmocmmv-wx\ommccsmr\, CCLMO L CMONG FNEC LD =8 2 i Dy r(:(("((\ :cr:“;h"r;\)tdc}:\cc
DL CICINM I 1N e FEMAN OO O O TS 0 O OISR L L COTINN OO 2 = ON I CN O - T Fggﬁglgg\w?\.&w&&ﬂw\w&\a
Hcf\N\C"mCm@I\L?,(ELFTV*T::I'HO‘C\(\JCC\CL."C!v-‘.-—-‘(\:lf.u’)(\.!"N?UT\C\C(;’IU’;:."L(‘,H')-—!\.?(SO\C?O‘U\G‘C\(\.ku@-f\:d’:h IICMO MM MY ¢

T OO e - CIO SOOI F FF FIUND FO wied et ety ot et

FHPA O ot e e ot imed e d o

R e . I
O SO0 CrlOND GO0 Cr QIS OO0 G ANCH - O P NI e DA A S R Al S Ly
- INCRCELODRC OO0 T CTOT 0 iigaiiESiajzztii::::(ﬁSﬁ et nd et st g e 4 e e o & ot o et St et 5k 5 o ed 2t 4md d 7t o 9t b ]



P T T T I O O

P e te s e0 de0000006 0000
O I N UG CRE C OO MM @ LY w0 OO 0 L I OVUE =1 0 SO o
CECUCCICCHUCIIUACHKN Qrma COMNG NGNS &f\CUu’r\cu\gquL%?
e e e (L e e e -
w--.----(\GOGON-:OF--U:\ECOC---o---.o---oo-onoooouuo.o
ool o Lol o TR AN SN ot ai OUOMIT L O ONAO N Cod TR e 1 o0
O CECRAVCOU Y 2T IMNAS~C oo~ - - T~
;‘ﬁ?—’v‘!—-—v—lﬂrﬂ:‘*v—'—\f"-—v—q—i!—v—‘v—v—': - LR CRULCU LD et

R R R R R RN NI
0 COUCEM 0 VK 0 eI OO N NG O
CCC O CCU O CM OO N T C o &
DU = v e OO #ort =P vt vt o v e o e el it

@8 40 CH T OELEO0 aNs 00 e s a
N CO-INCINCCO T wlINC O C
AL CUTE™ IS O N 00O~
[ow)
o

38 ® 8 & e 0 o s e s e e e LT rse e s 0 660 e a0 6 e

« o6 s oea
(’.(U“.:rCCfIP’IC“:f‘V‘G.‘P"CY\\CHCP’T(\:\63Y\I’T§:GP’THG‘-\C:O‘\D\CO‘(\‘QUC{*—‘ES\COMU“v—!\
[t 2 1 Tastel IgttalVyy

CCC CC CHho. C U CINANCI MO —C ST oM [tai A oiNal IotVel o SN V4 VT o
Pt = A O ot e e e e e e et et & ~
Ny

©® 3 8 0 08 B s SN AL RS GGL e B0 S50 80 680660 B 060 64 .06
W =L OAD = OIC N =T HC AN AN OO O 10 O 2D el erded 00 I (D~ 00 ot~ P
MO CC O P CICIOLIINNMOACCCCC LOCMCCLY MG G v (el
2o o= O O e e i e e el et e o ] e el © ey

=

SC € 9 8 8 e @ 4 e % 4G 8 A U S S S s T aA S0 s e teta0s st esaano Oa
LIFT OO0 CCNI MM Cr AN CO NC NI O CU 0 O I F = A F L 3O
TG OO MM M NN C OO MO U SO € OO
QU O\ ot e et et vt et T v ot et b wmd o] et =] wbimd v = w (=)

o

I I I I I I I I S R S I N
TOFC OO = O M- —HO 0 OO L O O M C MCMC MO OO 2 QD
LI QOUNCECLO T IO NOOCC T O DO 3 I \C OO K QS
DA O e A et et e O ol o e v sl ot et b et o end " o

R I I I R R R
TOF Ol OO C CUNAMNNSOLINC —CO Ceh OO0 FIONCWICAS I - MM
MO OIS0 O CCC UL S N G UONG —OI-0 O C I OO OSSN IS I C oM A O
DRI U e v vt e O et ol et med el i e ot e e o e

70 6 2 6 4 6 8 8 8 8 s s e s e s e e s a0 oa
CLN —=C OO TN A C OO T O
I OLCC O S O I S N O SO O B
NAN e et et e md e ed et e end Q0 ol oo oed

a 2 8 o & s s 0 % 06 e e o T3

MACE COUNCTCND IO CC

l'\\CLf"L.’"\CU“Lf‘U‘L".LF‘.\CLF‘.\CC‘Nw—'C\’:
~—

e
~
o

¢« t o6 58 06 400 C 08T aE TR e
TOLOM NEQ I NN O AT TOCCO
mtzr\l\\cmmmmm:\cx\\om\c\cwmﬁg

20 % 4 s s e s e e e a et s e reN e su
SICM O\ CO M N C =0 @ 1 SO OIS
NCT LT L SN CLCMAID QUMM r—iei O T
N et e (U e et O o et emd e O] f bt

c
~

60

T IO NS G OO MO O © wiy! 9 SN O (00 Q= QR 2 WIS €00 S oMt
VOCCOODE OGN ISP SIS A N €€ S (O 0 T DO OO0 O OO0 oo T C‘C“
Bt L B B R L B e B B B B B B L b e D L Lo Lol SUSVISVAS R



R i A ol SR S

. i L ublT g . 11 (LUGH+BeY D)1 E
i " L i i I i i1 jerooebeurong 44
1 i I 1 i 1 06°912 1 11 Hﬁ«oc*mmw.mvw vy W
n n n 1 ) I i 11 L -
i N 1 i M W Oy S9L W W W WAHcc+mmoﬁrvw Uz W
i i . .
H 2 LUUFUCYTL ] nUU+ESD° L je et On*nlil { tatatil }poe I 100+gniet ] Nz 3
4 4 .
sluUhtibs M9 HLEL) c>ynaw cUU+GEL°Y m ¢t pobul W h9eg0Td w 16°6411 W W m gecel W 1004161 W NZ W
i ! i 1 ! I 0sreol 1 1 g L(100-21°2) 1 bA
d 4 i 1 - 4 n kS
i Lo Ul+gEUsY 1 wUUsSBLE 7 1T 1Ty 1 Yeonle W Dgellg m W W 9L W T00+0,.6G1 W P w
L i L W 4 N
i 4 i 1 i 1 29 uly 1 11 1 1 vy 1
, i i L i I 1 o 1 11 I 1 I
: P w H | fosriect | . W P
1 4 i 1
. 1 SZroyy [ (¢00=LyTe g
{ : i ! 1 i I P ! b o5
i : 1 I 1 J oorient Pi i - E
'S
i L Guu+L9lei W VU hlig T W g gLul w b6L°gLUT W 099,01 W w W L0917 m 10046609 W Y W
L 4
) 4 cUU+SLD W | 10U+L58°¢ W 11 L9u1 w 19:0L0T W 099,07 W W W 10+4 m 200+ypGe w sd ]
i i A | .
i i i 1 1 I 1g*0ly 1 11 1 1 Iy 1
n i ! 1 1 1 1 11 1 1 1
i i 1 i 1 1 00*00¢Y 11 I 1 Ny 1
i 4 It 1 i 1 o1 11 1 1 1
i : n i i pogtose | i1 i { v
4
» i It 1 w w 09 cusiy W W w Wﬁaoc:m:c._vw M W
4 Iy 1 .
1 1 i i 1 I T1°w0H1l [ 11 1(elp=-L8s 1 a1
1 " I i i I 1 1T I 1 Tl
{ : ;i 1 i [ outeos i i i 53
i 5
% i - W w W W w0 0cy w W W Wﬁoao+@m_.mvw o w
4
cV0+y0T ¢ ;0U Uee 1 1¢t 19° i vhoceel 17 000+0ge t C-
» » +Y €t +il w ) [£13" » 9°gcy W 1° ¢ w m w W 9 W YRR W ;L w
I i 1 1 1 I Onh*snl 1 11 1 i Gy 1
i 1 1 1 R R . 11 T I
Ty T i t i t 1777 i1 i
I/ LN i Nl 4 uYdz vddv o Wod D 1 1M Sl (S) AEM T L)y A W v 3Yowa I 1 0/0uyd w “ledtd I ENE! W
i i i 1 i 1 _ 11 1
B Gt il T L e P Tt Sttt Eelat Sttt St tal Sttt intein® SUF Siintateiinie Sutaiatetni A St
(ERVERY Vi3 id0dd Cii®i= +Xx000°Y =A  “wolavd 9 00005190° 054d fisl ygqv - 3noldwvy -
LifNla  wDU*0buSs TR ETTNIGENR] 0¢ #7l ¢c 1 GL61  VIVQ TLONIW  LT0*T4T 019931NOD Odk3l =~ VinNSlw <

wooe® WSS 0 w2 Gl 21 hisl VIV TAONIw GO0 °0pne 16 - OLWIWVIOOVUHI -




ey

856610000

P Al

30

>

£

1

1975

133,833 MINJTY MATA

TCON

CAMNALY 2048

&

TTRO M.

& PF

n

R e I I S .
?c«-:cc-ccqmwrcca5?%2@3?5395§§?§€§§§§S&f?%%“ﬂﬁ@C“:fcmﬂrr:m:wcméémrﬁiééiié:&Ji
& a2 : 0 O e = - < ,
AN AR B A R L e R S AT e R A v ol v L A N A R
COP LTS T IR RO OO QU e e e e e re o et et e 0 O TTCTC ECCCCCCCOCOCO TP ar o
< M - -
noo.'-'.ollCl.n;.uet..ua’neonﬂeuo‘oswe..eu-o.epu
o N 2 S o e 4 o s St o ‘ ©saveccoseacesacoceeaccesne e o
e : = SR OE U —C e 2P G S R =G 2 K
gqg;y:aﬁggﬁgggéggtcghccrach:fcfrrwamwcmzﬂu:wcncewurWvgag&ozgZmR:gig;%gﬁzggiig
PSS A A TN c\g'ig(r:(t LSV m R I MO E T IR I T LS g o s 0 SRR
R N O R A RE e N e~ R e CECCEECCCErC T ~0C0C CCTCECCGCCO0C TamaMMNE
— -
R AR R R R T L
Eg:@gSS?gggggppg;FhKggggﬁmgggE?EFNc&mGMﬂcmnmacmgéé;é;&éééL£§:§£$é&é;:é:;&ﬁigé
Loy S I raag 2 HIgTgo et - — UL @ COPM L CR =2 F L EINGC Bl Qe T FU IS Fef O3 @ d b et
I~ ORC TG QUM PP F o et O3 O i @ v & CIE I GRS M G O (00 2 G GIC v P & PO AR S AR C
- 2 ST 10 IO N CAOC F0 O QRN (o o F A QU e e B0 T AT 0
I OO 90 C SO0 OO S IR 1T N T C = 1 BAGUNE O, NS ot et oG C ; ‘o y
L O NS U T :Lﬁ:rr"r";(\'(\:(‘ct‘JN(\}W—--—l-—(-—e-—A—-&--u-'(\'Nw{«#w:ﬂsggggisc Si«qc c :CCCC S'C COL.F_/‘C OCoCCCoaaaTT
-

.
Y S ¥ ® * ¢ %2 ¥4 0E 0600 SEE DGO DO OE LSO LT G OO O SO S S F G ES OO IO B IS e T 6 PO DGR OIS PO OO

0 @ O~ NS 2 O O © St MU =R A G G ) O 1 O C I B MR CIIME el O L T GO o curo cacrt —

rwcrw;mc:cc:rr:mbmuhﬂw~rm:m¢bmrC::mcswccCFCMmcwpmmmoc:nggzznggggpﬁgﬁiggwgﬁﬁa

— e OO i :—_mr\m-—mwt\mv—mzmmmc\m O O o O QLG IGO0 L0 T 1) s ot oM G0 P 2 AL LR I P D o o1 bt ot o ot o e A0 A6

- CRULCHFOLT AR OO CC N OO O Qe e e 0O C CCCECCCaC OO C 060 COC CAGCCCCOC O Cr T NRN
O AN T T 2 R QOO QU C IO CUE wrd v e et e O\ I e e e o o et oot i o o i ot b e "

3

.&o.r:(::.Lcrul.éi""t.'loooo.naoccsuaavoaeon'eannﬂooen-mmeﬂ;ﬂu.ooaantuwno&cmeeeo-
WO i S = OO LSO OOt 0 30 NN =S 10 T OO OO 2 P~ OO K QUMICLC S O LG OO O L e o P o NP
FeellCCO Z20QCH ~O M C O CCeMef UCC NNl Ul ed COCU CNINQ Mo C ¢ F,CZCI‘;U‘CC@F\LC U AT (\\CU"E-—'V“\EP"U'L'
S-—J—‘g\uf‘lgtg&—{\ :gﬁg[}‘u{;ggg{};ﬂ{\h (\}n-—'—Tcl:&(\(\?"\C\C(\?\ O CTUOME OO O TN CC OO I OO O NN C O e~ R oy

i e = (O U > . i e O I~ L T AN A el i OO COCT TCTNC T . il enles i C Gl » & ~
—C IO MM N OO OO DU Rt et v i e ed T o emdond wd o] rd et e et e el el v—‘c—h—lc HOCCC'_‘P{CU CO000OOEITOINEEm

—

® 4 e 8 4 Tt 4 @8 5 e e ¢ &2 e e 4w e O 00 U S E G E O S TS O0C 6O o W 60 0G0 &9 ¢ TS dD ST OO EL TG C OO COCI Q6L S GO HE O

M CC O —C NSNS VO M O M O T CC O C CCOM I QAN I OO O CCHC Qe M ONC O IS SO0 WA e er e I

IO 0 SO L T OO 0 CCC it OO Q0 S NINO 0 T ad « A COON Q0N OCIND = O gl DN O, s=10 P O (B0g QD0 NP

Ot 0D AOMIC € O N0 I CUNC O 2 i O COQ OO NN O IN MM CO w4 0 ICAO 0 OV P (B ISR N eI ) NS T O T

o CECEr CUCNCUMCPM YU ZO=CCEr CULOP «00C - CCCCCOCCCC—0C~CCCCC~COCOCCCCCCOrgatPmMmm
OO 2 maem

FOOU OO QO QU ol o v ed ot e b et sl e 0 i ol et ot €l ord om0 e o ot o e o

® o ¢ ® 6 % 5 6 %% % 8 e s 00028600 e T SO0 e ED S G I OGS EE OO0 6O E 6O O I OO LOEEOH KL NS PG OE EOC EAE S
M M) N CLE O QIS OO AU =N C O AN M SIS SO MAC (U C e 2t QU SO SN0 O OO0 L0 Qo CH~ LSO MM O S U e e -~
CLOM N QIC Cei i+ 0 (C OO0 0 OC N QO ONM =1 GICD OMN D SO I NS €O S0 MGG WO e MOC P P L e 10 ORI MO I e X N
T ONIFINC FOI MO NI 10 QG N O NCG O NN SO F A ON SO C O PO -0 Q@ DI N QA ON OO OO0
= —C O et CICM O O C 2 QIO CC L SN GO M OO — OO0 CCaC o CcCJC0C —~CCC cTCC CCCrCT oMM

LS O CAD UL S 2 1N PO O GO0 GO QU et et et oot Ol e domd et ot e d oo ot et et o o od - —t o
—

S e w o % e v sz e s e wee ma s O T Ewa e s s E O L SV S e ®Eeve O S OD DO TS UL ST AL PEDC LEEeGOE e 0000

I OO E e M) N LN AN 2 OOV M O O« OWNC MAIND NN OO0 1D 0 = O e ) F PP O F QM O QUMD O 10— AP
o

AT AC O T AN OO MO CICU F OCCOL UM O I O O IO O 2 P N ONQUOZ T w2 S IS IS O S N MO i S - i
Ot O MOIC F0 FOUN QI et AL M OUNE A O O MY A QO I =N =N =TSO OO 2 F‘“r‘";“"‘,f_‘\"l"’.: COle O P~ CC 0
W CONCIT I FOECC LD ONOCT M EOCEL mNON eeded et COCOCCQor O COCCUC GCCC O COTTOC 0 apM-NM
O AR 22 PR R QO O QIO IO oot o et et et O ot e et g ot eed ed ol oo e et et et — - -
—i

i.......--.....'.'.-...'...‘.....6.nn..'u'ua..c.‘e.tueuun:>°°‘:{.‘C-E:‘J—:C\‘x£‘;~-{\c\l\"\.
M= O OM LN O ey k= AL PL [ 1 OO AL T O i€ O IO Qe N OCS QM S QEC SO eitPs Q0L P Oh TN
”iffN\GCDGFg:mZCEEzDg‘S‘.(\m LF!\\CC:.’I Ol A OAUP (M0 L 2 Oede g D\(‘\‘C‘O‘ fonsollolN i TaEtat S RVl o) C\JIQUTL’TVCCC\CC.‘ [= it
NN 2 CMD ONCO M 1SN O A0 CIN INR 20N <3 OO0 I Cinr 2 €O WO L PO O O 5 et ST SE QU0 S A IO —C [ealontualNe)
™~ IO TG N2 C0 Ce NN AQCEO NS OCCU M- A0 e OO COCOCOCOC CCRCCC T oo ot=alel Sl ol
CCCMAOLALD o o o 10 2 MO CUOI O QUG v rf e et it e bt v orf e e o et rd bt oo oot ooy omt =

.

""""""""""""'“""'""'°GB°"°°'°°°'£"ﬁééﬁ&f&@éﬁéﬁfﬁ;J:é:;ééé
c + i O QKT IO 198 1) o0 CO AN OF o~ OO o igt=tipioe O 101 ecien)
ﬁigégﬁ%igziﬁﬁﬁgﬁgEggggﬁsioHQ:#:mqQ\cc:ocmmcw—Cmccc@mcmﬂcm:c:&rmcogmq%«hmﬁ@§03
on mmmo:NCOOmcm:mﬁcmbmwmczmsﬂmomommm:aNNGGMAMHom:UQMjm@hwmmUHNMQHNam«mogc&hhm
< I IO AU o MO O O S N IO O O OO & NAN A ed e OO OO COCCCC falitoi ol et eloseplies Sl el oal ot o G‘O‘C,“C“cr‘lf o«

O DD = o o 2 T M O OO QIO et et et et bt eded e e mf oo e efededodod ettt e et

— -

o . SRS . N
= - s O O O (£ € Com B MO €T CoNIOL LG I C, © o/ QM DL 0 & NIe 2
S OIS IINEE SO HNON TG G O e oM IIOMIING o 2 & . F 3 & FBDDINDTN N0 000 S C TG DO I =




e.\‘;u::'cjomo\\c-F:mm&a:-éé({u:c‘r’:c-c-_zt;ufce!\t----‘oseua;qamnasaunqmoc-.-ooac « a e

[ ee=tel 'q] : 170 - JCC ORI O CO QP L ool S o QUEAE o 9 e OO < AP S I

= . - R [Fgataxan ) pha ] — .

ccrqg:gfggggggfg&gg&a:g;gﬁumccuchgr:cccvwvca«cpohrgvcﬁrrpggggpﬁﬁggiggsCtg?gggtmcgw

AN oz 8 o " HaAH . “C."‘*Q“NUCCCCFF~¢¢¢¢¢u¢ua¢w~;f—‘u~f\m£(\¢ A S TFL he

O~ Pt I O CADACLT 2 I SOOI OO VO (U o KT L o -t P VOF QO AN e e Qe e e e e e e

-— -— b - ~

Cs o e m e s 086 tw oo ® 4 80 s me @ ee O EE L6 OLE¢C 0E e 00O C G S ¢ O a 0 @

rc\rCI‘C’.P‘C*(\-C\C'(\U:’C'CU:“QP’::F Cr‘U(\'U‘C’\‘\\CC‘d'C\CF(\C(""“\CLFKr\h’q——u‘cc0 @ ® & & 6 € uH 6% a6 s 60 B E UG ERSG S O S C g
- U - 1 e ag Iz —0 - =

rc*qu:U(3315W§5r¢ciﬁ“°’cacwuricacCV“¢“‘“““¢°“”C’3“00Cftuawmgggtzggfﬁﬁgc°Tg$r“Kizt

AT OO ON OO = OMM COMC P O3 D NOC0 O R OO C OO E G 40 2 2 o QO OO cEIN [spa\e CIULW

FOR MO U333 IV NN CAQCOR NN KN e NS -~3<\ SO OO QIR QO e e e e et e s e e

— — —

b5 e o 5 8 89 % 6 0 e e e e a0 s se e 8 e 0 ese0060CE P 6 ecaa0006n c00coso o

f\mcrcwoﬁrgrf‘r:r\ S~ NONCC P~ O C \Dl\p‘ QD =S N0 O 2 O O SO MINEDWCWC FES H\CWPOI“(;CQCCOD;L;\E(;\Eé({CO .::fr:é;;t:(;(:x&;c;ci&v:é
$C 00z} CC e \:ur‘fde’-‘\?.\chC:rth’:f'CU‘.Cw('(Ci O L O e OC FFCONT0 LI OIL—CL I F VA F S QR O = O CC U P'\C“"\E Sgis ¥
AN PO LCC el O OO N e O M e OIS CC0 O OF IO I SO OO NC OO N UNC LM I 2+ o ee Oy (\Jl“,(\‘»f\.‘(\(\?(\'(\3(\,‘0—&\)(\.'—*(\]*‘"‘*—‘"—“—‘1?‘:—’ SN
E'*CCI\I\FOW‘I‘T\!I(L(::'U'?kﬂ:rd'd’d'JMWNM&NNNNM?‘)WW:‘A'K\N#"‘J“ s} B~ " ) ‘ =
st}

B R A T S I I SRR SR
10" OO DI OI G R NG G P =T LT L0 ef~ T S oA el C 00 2 6O = 10 =L VT e ot 2 8
%Egggggggggggg£:ﬁuggggigqon:r#ccccvrcarmcmmcgoccgc%ic§5c¢g;6rggp
e G Qv =t OO R OCOR DU & o Fin ity : RN et .
DICELRCLG (VLS O O < R AOU DL 3 2 316 OV U A R A et et oo
[N Ag]

5se # 84 ee 3 s 6% e a0 0 e e as e seEs e TLT S 6B 600000 00 & CU LD OGO 6EC6C a0 6 G600 6% a0t S sLE G606 0 8y
NG MO i o CUEACK OO OO O NG N O CRINNT —ACFHFO OO C OCMOTMO NINC O 0 QU MIC O T D O] et O =0 I CSOUNG -~ (NC - O ORI et
AL Q2 CN IO~ MOCMRC CUIIUC AN —G 2 O QU0 e~ ~COCO UC CRENMN - L CUFNPNC Qeim QO MM OO M CT — U 2 O
POWDEC QMO OO 2O Cur w3 T A O IO 0 (MR € OC OO SO CINENS MO O o 2 e O QIO EI OO QU OOV O O O o0V oot emtort e D ot e ord e vt
PSS IS SIS S S IO I 22 FOONGIC OO A NN G el et (U ™~ “©

= -

© @« s ¢ 4 o & @6 s a gt Os 5 6 0 €0 T QS AL T LB E €O

Cea e s e a0 te s ne e I I I R R R R R R

e OO IO MO mCOCM A AN COCO M UL —CA I CN IO MO CCONNSCT NS = S I~ OO T e e 2 C L eI LN

CUHCC OO MO CCCC N COwCE NAC M O OF eAC«hC 0 OF O OO0 AME CEOCT L O SO O L= O CF -0 C e U 3un

I 00 I MONO L OIS O 2 QU O 2 QU= !\s}?@ OMND I CL) QOO O C\CEXD IR OO0 2 ThC O AU AUV VOO (O vt ed emdrf edamdomf e et erd e et
R T Y Y SR o S S S Tl g e T Tl T e = et

SrRPRMMMPCON UL
© - 2

56 e 8 8 e 6% 8 8 64 8% s e e s 206 ce s e s S0 E 600 B aeeE 0 0 o660 EO 00 €T 8 646 €600 €BTGROEEEO 0T ACORGITE UL DI
O N COLT S OGN N O = O WO I OO CM OMINZF O LE F =L OO LD T e et A e O CO 0L (I C 0 S
NOAD I~ S I~ N UG @ e O 153 M- C IO SO0 MM CNo KN C O3 NG OCON 0 O3 AN CUN LTI OO o~ & g O et~ OO0 0 0 OUT SN
NI D OGN IO O QW OWREE o 19+ O F O\ v+CC &0 P COC e O et #1100 OO OO O LW UMD LD & 3 FeC LU Naue QIS OOV =i oAt 0y et Q] e el om{ f
C NN SN I S MMM OO ONINCE KON e e o

Ne -

e s o ¢ o e t s o € 8 8 s s e s o e s weac e avosec ot eScE oM 08 Ba SO ® 0O 8O E S O POy OEE L OE L EOYEO T LOEE
et 00 O MONUG C 00 M 2 (Lt i SIS N =0 C M0 OO QDL OO O et QA0 et OOV O wtomd wt O 2 IO\ OO et OF7 CI-C P WD = FOUT 30 U0 NN
O 300 G QU S QIO 2~ CUNE NS OC N ACE O M DN O VOO 0 o O P 17 OCF O O — SO ORE OO OO0 3
H o O QAT OHA QO™ M OCE # CC C N C T OARMC DAL = O QO O GO CINNEM 0 S 0 [ Tial AleVoaR el eV eV IaFAVEL AV ECUQVE LRl l n Dol b okl !
O R IO N 2 22 MM MO OO QUC IO I B e rterd e e ol e e

— = -

L

cl--o.ac-é'eu-.ntos-coannu-rz-.vnnnnoniou~nsonmu(»“-nuo=e.-.
T =N CNT O o CN = SO O L0 UMM P i COMS F 200 T OO TP N oM O TS0 SO
U R ¢ ¢ OMONEO AN O CFC OO et e QI VECTS VS P DN O QNCI O O SO O N ST R
IO OS C M MIINE QSN QU0 S M2 O o QO ¢ =000 SO 0N OO C OO OIS S O S U0 2 228 QU QU U DO QIO D et et omf et et e e ok
PSSO P OO SN T o o MO QIO MG 2 P MU et et
—t of -

L e I N R O R A ]

av-t--.utc;-noqo.on--«l-t-nc-oswn.eslwcta@v-mnuoe-uecon'e;:aaesés:tgjgggxﬁéjga}éég

U L QUM B M0~ M9 O e 1Y CUNIN O o O CLE MY+ 10 SN O N IT M O N0 kO S OIS o OT M~ O - F G W) G S e e OO 70e = o

Mmmwmo#wo:m:@ommhoi&om@mmmcae@mcmcammONmOﬁmom:cwmmmmc#m O S FINM ANS U@ C i - Na P~ S

2 et A R D R O O L1 I e CH o QIS O 0N O e~ O e~4erAls © OO COCINSIC L XL O & U OV O QUL N QGO O it et s e et et et ot
—t

o

-

=

DRSPS IS O OGN S 2 2 POM MM A QNI RO et e a —
— — — -t

1ol 2 ‘ Crn I INC O OO NS0 O NI O O Rl patel ol
O o e O o u;itvc—:{z(\!&r(\\] NNNC\J(\J(\J(\‘N‘I;W@N’TVW’%‘;@P’? S g oo SO I T IDWNUISIOWINN
ot e e e e g e gt el e et e et e G e e e e

iﬁ&g«mm:mchﬁoowmm:mcbm R O © tatemtert ot
QL isealveierton < o C cor ;
PLLCTTIN CC OO OC T et = ettt el ot 4t ek gt} bl o cmf 4 rbord emd aord e e od




be 6« me s s s A e E s ea e a0 b
Pt © NG Qi =<0 AL C Ol DO L O
ff—*(\rfrfr(--r'u'c CeCch A CCO™ ™

P ki ol of SR ol o

R R I R R I
e CP LECZ U C MO CeCGUr AT o
RS F SCFCCE - COXCN CT O

gt i e e O e el e el

2= TP e C¥
FI3Irzsyc oo

q..“l..é'ééé'ﬁ(\]‘\é'(\ji\é..!CI'l..‘olubna‘..t..?.h
ST QRGO 5 et w — OO X F F A QDO IS IOTE I e~ OUN 1 C O~
(\w(\(\f"(\.(\l’“?‘({ C M eC C\"‘C.C COCUPUIN UL LN K P"L{“.:rl"g:.‘\cg\.cfs““’tf‘
e e e et O e i 0

al

o e s e s s s e e s P e e s et e st cacoas e et o0 e0s 0080 es oo
SCEOM IO~ OL NS C F OO COTA—NOL T O3 =M .0 O OO @ MO i
Fm OO — O O = OO0 C O € COC CGCUIN S 3 I T F S KIS O m i I
P e e han ke B T R L o e — o [+ad

P I T R T T R T
NGO~ IN O COCNSOICMMNM N —0: I MIC I NN I O O 10— CIC O
Q= OO e e O e OO O U NN I3l U sCeCeC
et et e e v e N e e v e o w

26 s s ¢ £ @ ® B m 4 € 6 & 0 @ € @ 6 O 8.2 6 4 % # G 08 G 6 E T EC SO o ¢ ad T O GE
ANCSANNC CLC OO AN CICCHC AT L ANNCINN CICFMCC AT AL I
CEARNMANRN O~ CCNOCCCC O MO OO ChNInIIMmnd I oI e —
et e v A el O et ~ Ll

28 6 @ 8 6 @ ® 8 8 5 8 ¢ e 8 P &4 0O E G A S TLE &N OCOL OE O S SE O EE O O SO
Ut O o — N Ol MO O CNHACMON OO FNNOC OO N Qs GO C e OXF 0
MR AN O OO G O el = COCC CCIUnRe I TN M 3 F 0N I ML O iG>
aded et e e e e et e 29} [8¥}

26 € % s e ® 4 v e " % T T s e T4 erE tE PR TEEEOE O S T PRI OGO
MO0 MO QUET S S0 CIOINNE O O O U MO A AT S I 3 QLA O O S0
Feashiatial aliaR i bon cottalwiaVE St ol e ol ol o Tenlogioaf oaRt ol oERVOT RN o} -rm—-—-ﬁ—*v*mrr)y«“—‘-\p—'vv‘(\c\ .»—104\
e L I e ]

I I I SR N AN T ST S ST ST A ST P
ACMIMCE C AT O SCMACC MM N CF M e NC OO AN G OO 0 MM
NQMQFPOC*rarHCOOC SR O OO F M MIN S SO 2 O et
B o Lo T U gy PG P DU R PR QR R} sl — -t

90-.--.0-.00-....--.--0-vc-Ceﬂueootec.n‘-uoooc@n
CHIOIS e 2 O 23 QNS MO SO0 MO RN — QP ONCC IO DX O
P M) 1) (i (UMD O 00 O 4 S @ L IS G N2 OO RSN I F N FICF VNN D
B L R IR i e PR P ©

fan)
s}

0T S OUMA IO C O C (I F INE 0 C e IS INCT O C e NS URC -0 el uiin
D\O\D\D\C\C\D\D\u\c!\r\!\!\{\(\!\Nhh@d‘d‘@@@@@@@(ﬁ@@@""“@@@@ ocC o
?‘HH-—!-—{HH&A-—!-—‘H-—!-—%—'&.—'PJAHHH-—C— et v e et o b ol e et et et et OOV TN



134

—
-

- O

1

9011

i1

5

[

2407

il

+X*000°1

/A
we

i I
i : 1 1
i n 1 I
i &
i : i 1
4 i i . 1
1 1 o sUUHE91 % » LUU+SED W
4
w i b 1
4 i 1 n ) I
i i owuUU+YYL "¢ L cUU+bUL Yy m
4 4 Cd
i & 4 1
i IS i L
i 4 L I
4 4 i 1
i i i 1
1 i 1 1
& i i 1
4 n i 1
i i L I
& FS 4 . 4
i Lo oculsetilb®l L 1U0U+cos"t
4 L A 1
1 L U0+ ey L TUY+ESY*S I
i N B i
i s 4 I
s i 1 I
i i 4 I
X i 4 1
i i 1 1
i 4 % m
L : :
i i X 1
i 4 4 1
i i . W
4 i
i H i 1
L It 1
i H 4 1
1 L L 1
1 4 4 i
i 1 1 1
i i 4 I
e e
i : : i
Jo/dy 1 wl 1 vddZ yvady . wWouoo 1
i i e 1
e T T T S S e T T T T
- valva v vid fulad chbeti-
IO YN VITI VAR VR S 15 OANA Uy 040 0g
vuou® 05574 0

he
Gl

1
1
i
i
i
|
i
1
1
I
i
1
i
1
i
i
i
1
1

4
1 8g°
T L9ul w 520407

e el e e e e ) el e e Sy T T -

—

1

e nlil

ST nly

plU1

L&l
00°91¢
OuyeS9YL
16°4117
Op Lol
Opeily
et oLy
09°icey
Geruby
00° 1097
0010971
0992407
099,07
Ty*0ly
[SISREVIVI
0crouie
0y cun
11°uwUni
0G*LbLL
[SIORRITAY
BhrereT
On*uhl

Bt bt Bt $m it et o Bt Bt bt bt Bt Bt et it Bt Bt b et e ot ot bt o rd Bt e bt oot fmd et

i
i
1
1
et
1
H
i
!
!
'
1
|
H
—
1
i

i
(5) Aad b (1) JAE ]

A

i R Tttt

f i
<!

I

L kb

*uiTVO
GL61 viva
Hi6L  YIVO

§ At b bt B et bt ot e Tt b B Bt Bt ettt rd D b e et o bt Bomlid. el Do o et ot o et

I
1

i

v duu

9 LOOOLLNG®

TLNNIw
TLONT W

!
i
1
1

bt et e Pt et e ] et e et et b b b b et B e e e Bl b o e e ) (et e e e e
F o Lo e e e e el e e e e e e el e e e e e el e e e el o e el o

Jva 1 1 070
1

=Tl

—

0Sdd
cewteel
vo0°LLhe

¢lepl

(c0g+2ic )1

1
I

Mﬁmoo+amc,wvw
WAPGO¢occ.mvH

W 10p+201°L W
1(10g-51

1

W 100+095¢1

ot

(

e

B et bt bad et bt $md e 2 ot e B Sl bt bed et Bt o § Bt e 4 e e B b ] Bt

[

o

104 Te6eY
clivrgrsec

=y

LoG-2gyc

(gLg-0gos )

(0UG+hhY*e)
(€0g=-9cl*L)

1
!
¥
1
§
!

Ol yav

ey

00=-99ti* 1)

L
.

1

<
[+

1

o
3%

1

< = I oo oz
VIR V2 I S S S S X

[N}

[

° 1)

'
I
i

Bt b it ] bttt b fd Tttt ot hed Bt 2 el et Bl bt bt 2 Bt et e e et e

= 3NOIldwivy -

UIDHILINGD OdW3L . = VUNSIW =~

1o

OLNIWVI9oVudl



5763I0.000  MTN

nECAN

30

7
oo

1975 1

A

.

A

)

5.1 00 MINUTY

CAMALY 2048 TCON

+

sPETTRO M,

10

o

L A A A A R N Y

R e e et R
A —c O ZFUND TG S O e o —-r —_C g

B A G e e e S W S - S S b
Y : : SEAY IO R e i reE : ‘

T Y S I G IO e i M SN 2 2 5 2 05 5 e i 5 e e e ST S SE
v " ,PC\\v—‘Pr—‘s—v’-‘(—t—‘v—v—‘q—\ﬁPw(\q—ﬁwww-—v—w—rw’u—-(\:—v—hwl-vv—o—Pr—i—r—'v—w-'q—z—v—-

..r(.c(.:_‘.r._.(.‘;d.;'\.d.c..\;‘{C.‘:\[.C.(\..\C.’(..Cee.ng..us.....agg.on.u,..a.”c..”..,x..,......,..eg. o e
— THC LU - - OIS ML N ZU =N 2PC N K el Col U C K Oy - T = :
g:g;?ﬁf’g g;ggggg;&&gg\%%ih g;ggiggg}\g ggvn.\rgwc:;c:v«a‘l\r\ r (‘;E\C:‘%G \chtg\({\zi \&:rg\\gggccg E?EFE??Z
< L g = MG TP N N e T - - y o
-— Poyere SACC ICHUM N CO O r C‘"“‘r\f\fl‘c\flfu'uu‘vm::::::cs ECﬁSgl\EaEES‘_’cﬁ\; g{fﬁi‘gg;\;\mq r_-(\?—cc::
WO CM O T2 FTNATI O QU QO T LU OV TG T o w4 e e e o o e o O st o oo TY Comre—ecc
——

S P # s s e s ea s s e 0 a NS L8t eL 5 £0 80 0o s 08 ko oo T 60 o6 8 6o e e e 00 6 uoanoeaoeacoeaceooeoecooso
LLNG &2 il FINC 00 OO0 O I N SN O SO M CIC D QLT IO T R0 DL o i & GO QU2 (0 00 i G oG 0 Gl ot T o
COCIE O OB DAL Qi & QIO VO 1 CLei CUE QR O 5 CMA IS IR e O M I 26 el € C UL C6 F o € I 54 CU O
P O AN C X N SO TN e 1CIOCH —OD OV OEE 32 NUCH Y F RO 10K G0 0 o Qe €8 K AT IR B0 € o M 00 & 6
O CFOT FOUCING T O O =0 C T AN e 1) O 0 G 00 LT O

@

O - 1] Vo1 ¢at~ - gty POWC I RTRC R peytey TR } S e et
SNC IO COHn o 33 MO RO QOO O LI U QLT v—l-—'rJ--'-4.—-(-—4-—4.—tu-«-c—:ﬁmitipitzt:fﬂi:ii:iﬁ::g::t.4«—::—:823
i )
;éég.é;;&\gg\é&égéécfotr:h.x:&c.l.e!.os.-&wc'-s..tangcocnvalocauceaoa‘eea@naoaot&ao
N o U0 N MO QU B AN AL Gt o B OO SN O 2 OO —2 0 O O NG OO i [N 30 M M0 INMC OO AL OF T 15
e Cr Lo —C e O INN D00 & Ce e 00 OO QO C2 I CCE O 2 CE 30 = Cie O O M Credr S’:‘C’ UC\CE(IZ~C E‘g‘:\}%c‘
S_-—u—lach'(\\\gt}kc(\(cj‘uzggg?(&igm?%‘ggpiﬁN??u&mWi\c\DU\U‘NF\\O:C\/P{\T:‘P“T"L"‘*O-—!\ww-—{]‘f\w—{f AFMMUNI L T FCNC T C T
- oo oo - U S ue-Thaghn R RV o S IR Tl Tal Tl T e ot i Ragig |~ = ghogi AY S egng N - -
COCE NN SRS FF M & LTI s Tt o onesns

QYOO QUEV CVOUEV T QU T o o et rd et o bt e ) 0t et e st € e o 4t et e’ e e o et oed 0l et ond et o s 4

——— —

D I I I I R I I T I O O T & & 608 0806060600 06AaGC 6P IEEEC T C O C @ &G FO

o6 o
OO =G 0 GO O @ OO O D OR- e QU = CIN = OO P = O ENCO O OIS O e O CE MO 0 AT € L0 2 10 OIS & whDIs
FMC—~COCP CorQ FC OO O el —FEQCIOU P O CUNMECCOIC FOMTEE OO0 U 2 e=C 8 0 e L0 CU =€ o eC LU 2 &0 CE
S hCOCC O L IOP i C OO OGO CAIM o OOV O S 3 O F 3100 O OO € O NI OO O/ LI NN TN e F
! COMCE NN FO VO ANAC O NS AN 0 S S COCNNS S T3 I I TSI 0OFU D S DT O IICRIOR o emtem e Dt O

WO CC P CUNLWE ZF 25 25 FOMM N QU OGO QU QMO OV O OV OV O\ 0 2t et 1 e st wmd e b et od 4 i et el et e b @t 6t 6t md et s ol gk et e ot d ot g, med 9o ot red 5t 4t
——

€ % 8 e @ s o v e ® e s 8 8 @ 8 C 6 e 24 @0 e 0 €O 58 TGOS E S €0 a0 CEYELE T O e 66O H OO 4T C At O S C O LG LE G e &8
VeI~ C LT LN TNNLCO MU~ O L0 LN CN UM CNI M el O IS CE~IF QO OO OO N aNh st~ U= o
AFCIC AT VIC OO0 UMD e CC CMO o =P — e CTIUNE OO C O WU CUT OIS0 e~ K OC CCC M MAS e O K IS LN O S L O T EC
OO0 QAN 0D OO0 O NC T NN QAN OCHIOIC P-MINCC N QC M~ MO0 QUPS o8 I ik QION OO SN 2 U WD NN S UM O 0T =i
o CNUC oM (CUCCCOYU O CCONUU MO e e P POl arss 3l d s M Moddd o Orerr e My
—M SO LU 2 DRI OO QU QA VOGO QU O e et et emd et ot 0 0 sl o e 0ot o cofmed md ot gt e md et o a5l ot 6md et e i o ot 0 s ol et ord 0t
—t—

® 9 8 6t 9 4 6 e s 03 G e LT OO OO O WO SE OO0 CEE S5 E E O O 6 OEC 6% e 06 EEBC e T EU IO &L GG 0 G & €
O et 3O eSS M OGN P QSO Ot QRS — OISO EC QLIS —CO OGS <=2 10 O 0 2 (U OC AT FUNCT 0 U M OIS SISO S i e S
Ot~ OU OGO C O NG I 2O TSN O IO KIS F QT A CC0 AL MM
DY CCCM UM O cC O
c

%l

[313)
1
i
[A%
3
6
0
2
5
5
3
7
5
9
2
N
i
4
[5)
1
3
3
e
&
[

CAOC O o2 O U el
LgXenenioql RVaitasio} ol Py tey
——

O ) =
COMCCHNC e e CoP s QNN S S S o S o DO 222 MY I RO 0 O e e e oo e e
I h

® » o 5 % ¥ s e s s e a %S e Ee 4t O EEOCEOCOSE PTE O EC NOCD WO € EOO Y SO AL e ST T O EAV LU 0P C SO0 e &0 3 8T CW

O O IO FE T OGN QSN OO~ OCMIONE = QU QAT IO M N IN O SO OO ™S O L U OP O [~ (20 P i~ o0

O O N O e D e M UNE F M O 2 it O NI O O O (L QU OIC A0 QI OO MRS C FC IR CO G- LU O o L im0

O OO0 0N OV O NN QD O O OCCS 20 QO I 2 AULAIAUS MICE MDD S QIO T Q0 WO O i e o e O MUY O 20 AV oget

o O O T COCL OO CHECMMOC MU N et i Qe e OIS IO 2 2 g S N 1M 2 2 D PO I T M Qe ed v od (0 ol
M CAC DN MR M O AL O U QYOO QU O QO oot Ot ot ot ot amed el e omd et e edeondd ed ot i arded o O ot e e et gt ot o et yed o et ok e o e !
e

¢ o v P s 4 e s a s 0 e

..
NS AN O L CUIM LG

© ueucleonﬁsaneeneeglﬂt-etnve:noawsut(t.ﬁcec:o:cv:\é
FCONONS —F IONC F AN D OIC FCC X C IO - NSO e hD U (o) U:\L‘ %\:F“'-‘SO O L .

o PO D S0 M O O T FONE OO CO NS L O Ot OF Qe A0 C Ot QAL CCROUNDI 197~ C .‘;\‘C!(‘.E SOC N0
ggcgl; *—'E‘\Uj{\\CgOC'\CU (’:’Lﬁ\g\% :‘;:‘-,'.C?JC\\CP'?:."I‘:" AUOCIP P QLD N OO SIS 0 SO CC C 00 CMIU T DL O N U (\.\u\CC\,"C‘(" i
o) QICANIE O O~ CA\CF QAT T G M o e e e O P ACAC NN I N U 2 h L0 & 2 2 25 2 O OMNC o o S NIRRT AR O A QU e O e

:fv—'(,“r:j[\\(:\cLr‘,\cm;r;rrqrf)mrf)(\j(\[(\}NN(\,‘(\j(\](\j(\jc\J(\ih.—&(\jq—d-—(-—d——(-—iv—h—h—(-—l-—i—(ﬂ—(a—dﬁ-—(—-lww—h—n—i.-de-zz-—'(\g-«»—Je—JeJ.—tv—&.-u-l-—-.-:,—J.—u—l-'.—-
e .

P . ©u o a s v &0 & €O O E W SO0 E S LS SN EAE QSO E T e e e e oo
S -~ 3 et ple) Lo HC F CT @ IO ~C L C FNO T AN NN I T~ 0 L8 i~ C\wlﬁNu’T:r\’::Cf_‘ — C\&S
R ST I '%L?‘O—ujzr{?c&cﬁgizrmmﬂc OO —HCT S O O AL ARSI (e T XSO NI 2 QAN CY\‘ f\T\ELESTN_Lx O CY sz
) COP~ O P~ O K0 O RO i O LTI 1 Qe 15 O {1 O Qe OO O M QN O I NI UG

o e

& O ot C vtk
™SO DN -C O AN O - e -+ e A AU NN ORI OV e O e e e e
QMO 3 ; M0 O et R 2 ORI NN 3 30 F 2 F O 2 O IS & U 1M o ;
¥ ﬁ'.‘-«r:%233?\\%@\2%%&%%&%\&%NC\JNNNmruc\lawv——wﬂr‘—*ﬂ-—‘v‘vﬁ-‘*‘“‘ﬂw'*F*H*""“"'*"‘""*“"‘N"‘""‘"“““‘“’“"“"‘""‘"""‘
ol i

Cr U HAONC O C —OMF INCSE 0 C =SS DO G Qe Qrad NP O

QU F IS I O T IO 0 CeCR IO O C = Q0e SUNE
et et e e d et e em ] = OO O U AU O QIR DR I 10 L

-
g:rj'::-::r:r:rf:!'mmU“/mer‘.u‘,mer‘.\ CADAC DB AC O O I I




Pew v 8 6 s a8 s .

. S S 4. et es s e aee s e 805t 06086 ac000e o
GG TN r e ol I O C O C O q i OO G O L0 e ot UO G 4 e o sa o s s 00 .0 ese s cace o en e e se
A "~ " B Il oAt & ) - er - N f
R L L A e e P T S A SR T L
N eGP L 3 CC FOOLTCCCr M I CIPE U FINCCCOF CU 00 OGO CoN oy S S < S e Qe
Tt CONC T O U O N O S 2 S 3 B I ST IR e e mon et : S Izrrrer oK oot At
N gty e W et g i e O = - & o«
-

o.......a-o-u-----o--o..o-o.;--uqeuan'.oeocoaaou-oooau---
Pl TER FOK CF O C U OUC O el OGN O COE CC ECA F PN e 0K CO O CM o CORE e el B C C el r I O et GO R s AL
Serhl CCr e B eenE CEC 0K CUNECE I Ol CAE S0l Foif £oC v CESER e O 6 & et b 56 or fol & err ir e n e &Y

Rl = . AL N e e N - 3 -— . o - ol .
ECCPC?P#(_“PqPcf{ﬁ@ws:z:zzsjjzzg“&iifiimticcisqmc»cgc&m&rr¢fFﬂ:mmﬂm«wa&amnwnonammm
S i =t A ] e e ) e -~ - .—- N
2se e vt e s e v e raee et ee e s a0 e n 560 so 06006 as e s a0
\mommmhwhmmf@cwgwqhbm:mbam@coummMOCbcoma@mmmmmcoJé&fg;ﬁ6$§é§ﬁ;£5ié&£§§;é&ééﬁﬁ:5555
CoQU O CrO o UP 0~ CCO2 30 0CNIC =0 N Ol eI MO Ol 2 O CM O 0. CO MC T 2O C ol o CF R CH T I MO RO
S VI CLOC 2 O W00 P12 0 RN L F COCOUMINEGE 0 IO NIND =T R OO C O 0 ORI GO ISR IMIOM 3G MM QR0 O QGO O O QO (UEY
COCHOHOCe =AU AN CCON NI I3 I X I LTI U0 et odeiD oot oot Py o ’

o ot et e b 4 T

B L e o T M e e Sl s aesacsccvesoroacecsosos coencococoosoavooscoonsnaas un
FHAC — O QG E O © : SOV CC S I 2 QU OV =40 CUMIEE 3 OIS I \CLEC O e TS QAL P KU C 1 =0 CLOM iz O K C- Q0 T i
;ﬁvgg&gﬁggéggggiig@iaM;g;wwagzcoﬁ~§mwhw—:b:mcm@cmaocF:-crmgcﬁwchc~th§wcrngggrrgc

o € —IOC T - 2+ OO0 —— MONLEN BN T CANTC o0 & h PRy > AN
L C e e Er e I NI S 2 S T o 5 0 S D e s s T ae e mmcoswccfgmm:_:rﬁmmmmmmmmamammmwmmm
el bt 0 o e e o e i e (Y [a\ el

-

So e ® e ® s o8 &0 e 9 s 80 40 SO 6 e s s ELO00300CT 060D SO 6 600 T GG GO L00 SO EH 0GCOC OO 6 00 0L O CECE O 6O OO
SO NG ZFOC MIC - CEN Lt O S = e O QIO C N OC OO CO MINE F M OO DM AN GO I MM O 0 &8 2 o) 0 o — 0 008 OO EI0 iz~ OO
INCCPY CRICCOMT YN =D OUNCC QL - CC YT QU O CUC—INCCEOR N COCNON Q o0 «mwC COMC OO C=U ~Cr UPlrao Mol ea o
SEQIN O COITING T CC M OMINON N CC NN NS SN NI ACEC O C O T OIS CINT 2 Mg D FOR 1 IR IO QAT E T U o0 Y
QUEQ CC Crlvirmi NN T CC OO I G 4 T M o 2O I il oot et ot o -

T gd et ot o @l eyl et N ™

38 e ¢ 4 @ @ 6 & a4 4 a4 % Fa A e 4% T e o oW e U O .G GO O &6 5@ 0.6 PO G C O S U C S O R G e 06 O S E QS OO IO G E B C GO
O ST UMM AN 0 —~00 L~ Ch —~INC L CEM~ A —CAXCL OO QANCOM O CC UNCt SOOI MO O VMMM NCO O Ca T LT 0
U CWOMPMC U C L OO et 0O 0 L —NOMO S C G CAMAN I AN CC L COM OLCCMIL T OCE C Uy« —C
NN UNC MO NN MO IO O 3 O QeI+ W) OGNS OOV CC S SO0 N E OGN I 10 - M MR M MIN QUM OV (OO Y VN QY
SO CCCR Crel 0 COP UK N2 oIl Il crecee - ' -~

T et et w md o e U - Q\

€ ¢ 60 &4 o w

90 e & 8 ® € $ 8 8 4 ¢ a4 e B e 60 20 0 6O 6 ©800 829 G0 S 6 €O OO HOG T GO DOE S0 & O 0L S COOT 060 OO EOO0OGO 0SS B
LRSI M I T AN 2 O A0 —ANM - MO N S N0 CO 0 OO INETE O COUC T W (IR O hl w0 F I QD DICaG OO0 O U NS O O
DT w0 UMD 2 OIS O el 0 G U NN = 0 iU O SO v N OO QLT 0 o 0 O S OGN COC I 1L M0 AU T P QN O
MO FINCC A CC M CA OO0 A0 M O M OO QAN AR MO QOIDLN T NG 0 O I OC O O OO ONC D ezt ZHLO M IO I O O VI AT
CCE CC O Cr e MO O NN Z 2 T N PO e e e (U — -t

e el e e g et e O o

e e ® a ® e e % t ey we as 3e ®O Ko s 0O ® O EDEO S TSSO SFE OGS TCO B S0 PO OO YOO G IO EE 0L WO OO IEO 0L 0O
TOC —AUF M CMECC i w0 O O KT LOM M O M S OO € O e IINE C o =0 T O CNC T NN 0 D QO NSO O COMN OO S O 3
INPRE G O (B 11 St O O O U0 20 M IR OO TOC O I QUEC G i I 2R F OMIN = I CO L0 AL 8T+ OC I - OSSO LN P- O 2 ICLE OO
MOCNFCMTTANC T — N = E MOCO O M= OO 0N QDI 0 2 2 CCLOC L OT O = CLTCMD o 0 M ML ORI O S QNI O et
OO OCCH CretINCEMECC O I T 3 3 23 33 O 20 NmletemteiD — o

ettt = e ol ] e e e et e oV

0"'...l".lQ.l..'l.-.-."Q.lllllll.l6!0'0...!5'0EvliiuIle-uecﬁﬂhﬂaD“ﬂci:;UOOBull.I
Mt CUNT QU 0G0 0 M URE O O AT O 0 o CXICEC T e IO O 82 G L s~ (O 190 150 NS0 F & O (\.\CI{‘,C‘.P’?C‘N:,BCL\H‘«RE?V*‘,L;\jN!\QEP’)OECg; :;\-:
N AL O E OO0 TUNC OO T M3 O 0L QD N A SO IO O O A O e - 0. O "\EF\CLLJ bl :‘f‘:‘lfC".L’O I‘%:J\CF'&(\\C(\K(.\'J(\J(‘
PO LU0 F OJEC SN 00 3 QLN VO OOKCON 0 © QIO i = NIN O OO OO0 CCC NG U O IFIN M MNT AN M AR G VAN M4 W
TCWRCC TN Cotele GO DN 0N 3 M 3 TN FC A0 i el el i}

ot gt v af 7 e mped e el ot —

s $ 0% 8 ea P OL 0T G OO e N6
C ONCCC WIS O i ©F QNS0 — 2
WS C© M MO IS AT o e O
Yoo e e laebaotantaVEaVEat QVIaV Vi qH AU QU SHQU gV QN

""'.'"""""'."""'°'°"c°°‘""'“'°"'ﬁ"°'%:£5ﬁéigif:é
QLE S PO EC MO @ = QLSO MM NG C OO QAN (VG € et I2P MOUS T A IP LD OB G 2 T s 8
wch:hawwccém«wmawzcmwc:ocm:m:wa—no:mmammcmm:omwmwcocmmHﬁﬁf”15&
PIOGE P o QWO U s ot ThD 2 QU CD OO [~ 1 0 Ot e 2T C 100 TG A0 COC 0 —0 ST HASIE O KT 0
CCNC O Gt et — MO C N CIN 2 F 22 2 I 23 2 F T UOAT A Ot -~ et €T o

et o o et el el e el el et -t

. coar . NC ORI T S e shin o
™~ 0 23 - Tt A LI CO0 O O SFIAE I O T o Q0 U IS @ O C O D of
Ml SEgnsnrag coangereg e e L L T E L S oA R N an Qi e m SR NS = 2 + 3 3 F 3 FHANLINNINNNG

e e et i e ol ot e e et o ] bt o e e oot e o] et et d s e et e o 4 o 4 rd e et et et et et e o




e e e R S et e s e e e oy s

OO © - <t T O v e ML e 1O U e I~

CECEC O LR QN K SN N K LI aNC CC a0 MM Crh w\ccw\zr-(}:gg;?g
s

O e e el e e e - —————

ce e ®e e w a3 en sesm se es e Lo e 80800626306 TECTCOC 00
QL™ MLl AR Sl oo ok ol oV wal )Y o WA R e e e OO e P Qe O
[0+

roo s
CC req L0 O MM I INATCE R -4 SXtetelTalTe - -
gi(\:_(\‘(\=,_4,_..-l\c.—«—;.».—e4ﬁ:'—4-s-r—<n - LF\OQ&CUI\U'\LV\‘?(\(\!‘

P N N A R R I

Ot = Oed N0 0 SN MO ANMNSNANCQ IO OM0 0O W0 G K CO 0 :x(\u::;é
CECCHCL OO CU TSI OANCCO CC CE OO Y OO SO 0N O
Qe QO A OO D el e e e e et o O O

o

u..s.ocl-‘----.0t-.o-cc.--o.o..'utaaoonovw&eu&e
MO COA NI CU AN C NI N0 = (UM OCM L O O O AN oS 10
COCOM ——D CU LT IMMMOMOINNGO O COMORNINC I IS0 =0 C
O O e O O =N v e i wd et et e el s — 'nd

G0 @ €6 0 ® B ST B 6 E B E S E LE L O E RS ED SO ST QLG EEEHE G OEO OO B
OO = OC NN A=V NS O O TN O M0 NO O AN e C O N O 0 ~ O
e e P O MU O - QO OOt CECH UMD ICLT 0 0
Ol O O o el od e O e o ot s ek e e e e el -t (28]

P N CMCE GO A C IO NOANG — I C I O L L A =L O O E
A0 LO G €L i FOC T BT M I ML G M €6 O8O L OO T Cusrt
(\NHHO—'HHr—JMN'—*v—‘v—(Hﬁﬁr—(i—(ﬂv—H—'H el [4Y] 119

P R R I I I R R R
FCCHIO M O =00 O CFINC O~ CP = OO O S WG CICC O I €0 im0 e
ACOCCC M S I F NI INC UM O —0 O MO COCCC NN I S oot
OO IO wrf et et o vt o o et bt eed ot o mdoed et o -t Ry

4% 8 e B s e T e e *a B A e N TG E A s e T e £4 G EET OO eI ETEE T EC
OO ORI NN 0L QI 0 0 e VOO OO O G IO o i WD IO e
QAL C O OLOUND 2 =N F e O OO MO UIEP- INC FOM- T AN AN
Dl e o e ] et et vt et O et e e ed el e d Q) e ed erdedmd. e ad

26 6 0 e s s s e e s te o4 e e s s et 6 50 5 e 98 BT EAE T HEEE OO LA O ET
O CLC e F I OO MEC S O F CHOEMM O INANCCCwONT OO COC I OLT
MO0 C OO LN FN X OGN O I M N C S INEC R SO ORI SO C I oy v
Qe e~ O o e e et e d (] el e e e e el ot et et bl

°‘..l'...l-'lQ...IICIII'QO.EOQUS'QHRGGSBQIQQOU
LN QUM OIS E = O =0 M OO QN T MO O MO IS 0T — O T eSO 0 C O
CO M w0 I~ C O DGO C(\!d‘:ﬂ"’?OC‘OI\G:’\CZ(IS:T\C\DL’T\CU‘.Y\!E\CU‘,{\L-.!\‘(\JNO
to O O vl O e e e O e e e ey g

O

TOOIMN I Qe FHOMEC O O Q10 FINCH 000 © QUM S CI- 0 € eI T
DD DG CAD A LD P NI P P e - e o0 0L ST SN C oo oo s CiC‘C‘VCC’
bt o et e b 9 e s et ot ettt et 1 ek et ] ! o e et el et e O OOV IO



n n I wuLEcYntl L gUusnio®L I ol joul
i i + o4 i
b h F M i
4 .
: i A L e ST
4 & .
% 1 i oxul+0h°n W L0U+UY L e m te w01l
1 4 '
W i PRRATIVES LA » culb+ehin®l 1 o 81
N i N 4 to B i
n Ptus*tol gdepnul wczouuVW cUl+lUset i w [ 10c¢
1 4 4 . o
i $ s CUUsCHS™Y | cUUsstL®c | b 90%
L > ‘
i " & Y I
\ 1 4 i 1
'\ 1 P -l 1
L i i ol i
\ i 1 LU0sUENG 4 YUU+sTo T i L1 bly
] n L Tl
, k : % %
' i A
y i 1 cul+nes®e 4 cOU+T9L ] m £l youl
) i 4 '
, i i 71 1
, i i i I
i i it I
1 L i 1
i L » I
1 i I
i I CUU+xUC*S % cUUtilu’c W o gLt
i 4
i L luU+sgo"h L 100+250°0 1 11 1041
i i Y 1
i 1 » W
It i
i I osulsphl®y § 20U+c9i1 w 1 gld
i 4 o _
1 L CUU+pE9°y | cUU+9BS s 1 ¢t neel
i i ol L.
1 1 i 1
i It i 1
R T e e ol At Eehadl et e el Tl o
: I 1 i .
S0/ 4w i AUN i Ly3dl vddv i nod o I 4M ST
i 4 4 _ i
'l-l'.ly\llltl'|F||||I|'|1Iulll|?.|l||ll|'|lv| 'FI.!I""II" |F|||lll|
vaivdiv v d TaOad cle® b= +X*x000°1
LLNNLA LUt URYLs OLNanily 23U Uy 0 1%
uuou” [CESNAN | ¥} e Gl

—

1

e ot s et et ot Bt ot Bt Bttt et Bttt o et bt Pttt oot ot et Gt e Bt B

ogrgoul I Lerubbl ] }1oeer I t00499h+1 I R
I 00°9le M 1] WﬁwOo¢ﬁcm,:vW ve
SL°TYL W Oges9s W 1 W 6591 w c00+GLb0C W Uz W
Os°glil } letelll g w I eee J e00iuleeT Nz T
4

Y0181 W O0g bl W w W hGey W 004966 ¢ W tiA W
N5 Ho1 m Oy*ubl W w W ceecl W 000+hpeeC w A m

eheybe Ol g ‘ 0geyy 0004969 1. H1
Ea S ! i ! LR I
I geruly 1 11 1 . 1 by I
oo | i | H H
9*licel 11 Vil
; 5 g9 : L ¢ : 00 Ug et W ;1

LA E L } ge 0+90¢°S 55
credy f i pooreesnEe g >
w 00° 69T w W W w W tis, w

ezl 09°:9.01 gGe 200+Thhet L
erellbl | I P ¢ perrimn g g
W 18°018 W 1 w W W in W

4

1 op°0ueT I 11 1 1 rip I
I oeroce 1 t1 i i i

c* i OH
I 1 11 1 1 1
GEogln W 09*cun W W w yleg W 000+559°¢ W JH W
Tt 40n1 w 11°uUnT W W W 6Ge W 100-gLL S W 4 w
f ousol .. W P

i

gl Gelcg 011 20 SYRTY tin
Ugtgly w Y W w w w O+h&L w .L m
9y eyl m pheceel m W w Ste m 000+ece L W ) w
o 1 W fo=d
|;|x|x|rvw|v1|s1||xws|x||1||u|t» w uuuuuuuuuu »xylnxtqitvlw xxxxxx lle'vw

L i 4 -

() A3 I (L) A T Vv 3dova 1 1 G/0cuud T twtdtd 1 W3Td I
h W ! { | S
S e e [ T T S e et U S bbb Sttt bl bt Sttt
=A *ulWO 9 yo00oULSO*" 53d 95L y4TV - 3ANOldWv) =
i Gi6i ViVU ILONIAN GO * YL 0IDVALNGD 0dW3L - VuNSIw =
A NibL  VAVU 1LNONTIw 000 uoNe To 0 LERY 190V -



17 30 neEcAn 5RESN,.NAN MM

25

1975 1

NDATA

108.383 MINUTY

TCON

8

SPETTRO N.

CAMALT 2048

Lrt\eu‘_"\"\'C;C":;G;r("c"\'a'q"q_'h',\'ofc'c'cf"“qa‘\'clc'cs({‘\tcueaeoz tceeouoncaoevaauacnawae.coase-otn.locm @ €
. y I : - P CL QTP AN ST AN 20 «C 10D - Q. : o el | ;
R e e e e R e
: . Y - N y . ~ S e O CU KLY W CoCCIVK a \
- ggig gE—'Lf:;‘E{*f”gg:g)g&gg&g(&\g&g{&ff;ww COCCO AU @CEA CEEM Mot 333 :ﬂ:l:;\l* ;liﬁ \rg\:él_cr&;fnqﬂg ;C:;(”
I B . Y ,(\(\r\mwwwa»‘—a-w--—w—e—«q—(\-—.—(\‘—-—-.—-—‘—V-—<~(\,—.—w—:—-.-.—w-—.—.,~~-w.—~—»«—-«
.-..oao--n.-,f-cfooen-oapn.ooenoeeo-eao e s .
LMoL CC ~COUCNCOMIU OUE O E Lol C CCl 2Ll a0 uo:‘c C.C\G:nc“'rfaf:c“l;;csw.;\;c\jc‘fcecﬂu:\L-curfc.r(“ cvu?r:co-"r.c.c.::—: c.c‘
-—}fch L((\,-—v:b e LI 00 OO LO =—CC K COGOLCHNOC CC NN OAIN K E OO0 2 C2 0~ -,‘er\ AL C .-.\—g—c -:|\F &q
N O e E O EC ER QU AL & O CC AL O 6 Oy m M IC IR O O C C I F U I S G G S0 M e G 2 o [ O 10 0T O
- ogurc ‘énﬁ‘sﬁ~m§§-'§%§‘£‘§§3ﬁ%‘é?‘”‘c B e et N A N O N S SN S N SENTNS NNSTQ N TIpt g gieop e
C 3 gl B} . 3 PRV ANE oV ¥ . Fd oWl o (\-—w-rHo—o—~<—‘e——«.—m~-—4(\wr(\‘—q—'v—.—v-q-‘—«—'(\ G T e e S o T e e i e
/

* s a0 e e 0000

e 4 o0 s e a0060e0co s

A OO0 C OO T CONC IS0 M0 ~ OO0 T 50 NN

@ % © U @0 ¢ 58O CE OO0 ETIAHCE OO L EEOE S KBS OS 0RCESE @ @

. e
< N LSO X e OO NN N C NN 2 OISR B O e O ) e N At
c O Erv-v—‘ﬁ i Co o (\!\N‘.:\Em O L W CEE P 00 QQF NS CC o o \OE IO op i 10 BRI O )xCC ((‘!:.-.{\ ﬁc: q—\girég;cén :E':Fr zc\\‘u“J
M) LD O D\CU\‘O(\U‘MU"—F(\U PO —AE I 00 AN AT O N O s OO el =0 O CLOUNC IO Oz OO 20 30T QOO N NG Y
O CT OO0 L IVCU e~ O QST PP~ 100 § L NG 00 €000 00 IO R P CC I € omfon F O P P L P00 [t et it il Al ] N el Ll Tals g - Jl 01 0]
Cif e CC WM OO I o S MO FRTRR RO OO O CUALD U e et ot e et et ool et et e (V] ol (et ] ol g o e o 0 gt ] Wt et £ e ek e g et
————

e e e e e b 4o et s e eeecs e see0ats0 0000 6o .
CU AT —C LM OCI O —iN LN OF L TOCHE SO0 Q8N
CMINUME 2N e O IO UTC MOS0 00 O O 0 =
B At OO ONC CC M= = SOOI IS QIS SO MU EC MY o v CC 10N OO N0 WL N Oeded QTP IO M FIOCDIG OC 0N I = O Ot SN ~
M 0T e el e e AC U O G C T (G SRR DS 0C (O CE G QO aCME O R R EC Cf C L cE e, R g e D ST
NN CO O M CURN 2 o o o 10BN MOV QO CORT T QN o e 1 ot e e o . -

B g e o et e e e e e e o et 4 e gt e i el
—— e

s 6 e © 6% &0 vE e OO0 S PEE B HSOCE BEI G0 & @
fIZ QL D CU O O WCN- 0 (U =0 L AT P LU O
CTILCUCCH CO e LG NN €O DU U 20—

19,

L)7‘
2

D75,

e
==t
2498

—

R R O I R R R R R P P R L 5 @6 8 04 8T P L0606 060046S 66T AI0E TR OGNS DEE B €
OO F O NH L LO MAOI S F MO0 0 C O E —AEC I U0 O M =IO OO I QOO o SN 0 QU0 3 UGS WDIKT S IE o< 1D e
< CLC O Ch T O CwrZ QO CUDERN QMU Coe ORI QT

= WO OOC OO M MO OUT M [~ OO st O 30 00 o 0 o~
e P O CCGION LN ONOS M C IR0 LW e OO O 0 (U0 P OO IO IS P I PP OO PP B P P B I S N S g e =
CUOLCO MO 3 3 M MMM OO OO O O QUM O OO s e eed ot e e eord i b 48 0t ot emd md o o st ot e e ool ol e 15 0 ot e 0md it et £ £ e md d s e

—

L R O I B N I N R A A AL BT B

6 @ b e s e e 8 0a &€ €8 € e Q0 6L a6 0t A e ac o8 E LT e CECE 5 e € o8 o T @
L= CUinNCd AICCCC AT L COALIUT CCOL —AQA0 CNNMOC A0 C O ILCONCOCOCE G~ Cr CRLCO e Qs our~ OO
CCOMNQADd CCaMO— NN CU NGO 0 S O M A CEE NN OL — NS COALT QO CC -0 O S U0 — OO OO = O F o T om0V 1T e
O N0 e O O O MO N M ORI 20 NOKD COVM AN I GO KXC O <0 CCCM I QACINT T AP OOCI N O 2 ¢ O o -
'y ZOCUC CCePCMN MO «C TP e ~CCM CUP MmO CCaocacotaboorocohttrRo b =S N Al S S Soooo oz
OO OO T M OUUNE 24 S MMM MR QO T U O e emlomt - o e el ol gmdgaed € am i g wmed 0 d g g ot e wod o o el
et -~
€ 8 e 6 s s o 4 e e e s e 86086606 S0 6 Eec s 0 60 G ae 08 o8 G O ER NGO CEE L au L6606 EEL G0 ENEG A0 e & O
AN TN C OO O O —INONEC OO NN C U E CUed O OCQIN LR eted QOMHO I OO QYO = QUCT O o 002 NS 7 0T OOV~ QT
N« O MR OO NS 200 (e QO ST CC OV OIS DN CC i ot 2t M0 Ol RO e N (Ve AP I 28 A ORI (501 VoCo Lo
& KL OO OF O K w0 (8 I I~ UOKC O IC B — QSO A D S €C O F 00 DLUEPS QYN o0 QoD 0P C0 I OAD\SEN LD S 13 2 10 2t oot o
c FACT I et OO D AL N e MW CIC O O SO~ OO C O SO €M GNP P ISP O e PN IS e ir s Do g o o
el [oal S EValtelNolNal :::rwmrﬁm Ll ol o o ol oSl ol of QIO O oo etod et ood vmd o ed o) et et el e d et et e e e e e (O e e el v e et et et o gt e et

— et

2 CIORO O~ (i~ 0 FF F O QIO T O A OO0 O U ) O 0 0ot T QP INE 2 OXC OUOIICE U QO e G- 00 O

I A E it 0 20 PR IRIAL et el T 8 O O R G P FIS © izt 1 i © = EN QIS ONG =10 F U0 T 0 0L N

E P AR [ 149 3B (I 0 210 O £ 00 AL (LN 2N O NN 1 A RN O O Qe 8 U IO IS CT O i

© AT G NEOD F I DT A I AN OO O LM @ M 16 P I e P
. - ES RO

i M OO M OO o I 2 MMM MV QL OIOT AN OE O CUCU QUMY e rd oot e e ot et e ok - 8 o et d ot
et et

P T I N R R I R R T T T S UL ST S SR S S
s R T O T ne

el It o MO OO =0 GO N I I3 QUL G A C O O ORI el 0 et ot COL KT IS I 160 Of 0 PR 7 SN0 Ob-C T

\C; ictr\u‘:‘u- cg?: ag?‘ﬁ-—fg :s-g Mg OO O OO T CC —OMRD CRIE A P A P N O CO O - SO I 0 2 U0 ™~ oo

P & A QO O 1 MO OO et o — 00 A Mt SO CCC OO = C i F O DD © Orsitd DI O SO O 7 - - OIS T N oG

C T I e O G e G0 T 1 @ BRALN I CINELE QIR OC © (@ G0N TP TR IS SO0 PP P P I - DR 0 S o 3 =

-l r\r’;'—<c)d:cc[\\cr\r\mj:d—ﬁjmmmmmmmmmm(\l(\}(\jmmvd.-l.-u-q-—ce-«.—«—i—-«.-«a—x-x(ve-iv-it\;,—c.-<¢4K—4.—\.-<w—<<-<g\~w-—,.,-um-ww-«,_azw e vkt

ettt

Seceeesccacsstseeceoue Lt te sty s Ll
TR AL N D P QON O —AL T OUNS SO O L 10 QUL D (RS 48 O

> 3 el K O AU D E OO S oy

y BTt e THA G 10 G At C (2 e S PN OO OOD O 0P 00T TN 2 O (ol D
ma SCRAES L& Eﬁ‘ﬁgﬁ'&?iﬁmﬁimﬁm\ QT 0 I OO 0 M0 C\CEc?J»*FﬁKfo,h”i%’:ﬁfi\fi\i",iif@t\%%‘7 St S
> O G ) LD 2 iy C0 00 QK Ca S e in N SRR Vs
0 IECSJLE;\g;pﬁggggﬁgﬁgﬁ;ﬁwc&g&ﬁpwmmmmw-—e-—4—!HHPJ-—*—*HHAF*N"“*‘N**H*“""""""‘\"”"“““'"'*"""‘“"‘""‘"“"""“"“*‘
!

% & 5 6 6 8 6 8 e 4 v o e 6 8% e O BE EE T ED GG ECE OO E 0

T 130 10 OC LN © O I O~ A NN 20U w2 O O SR O oI

L3
o

‘ \ . et I FUNCI 0 ComQUR I ZHME T O C o 2 AL PE C ORI U g
CeinmnFnLeaco 3:ﬁﬂiﬁ\g’:ﬁ‘iﬁ3&2&%&%&%&«13?%“@§%??:3:jgz— T 2 SO OO O TG00 & GrDAD- L PP i 8 P 1




N T I
S i N T O R T L o O PNy [ v e 0 v og S0 A g cr iy faviedd o
= i SCESE £\0C- 2 CC * g :
#CVCIKC:PFdOChéc&ihuwdtﬁQPR:FCCrcodcccpcyKFV?F;Lizgggg%gggacaj’isfic>S(SFKPFORCPFP
FNIGNACT = ZEC w0 R I MO EC IO U U O L IR GG D o e o st e et e o F SUIZIINDINNNNN MON QD QO
el S S [ttt - <
teaessarenans ceecoccmbtacaseercas e
o o : , s scaoncene
egrssrty e S e s I e o T S S S
Pt EEAC O i LE QLT C 2%58%géESQR“gE¢3¢?“5CGC¢d**CCanfwvcmmhwcrw:ccocéc
R Tl TP ool - i~ g TR T of ’p(:c-:_-‘ pay V_P;:'_._P:'_:‘:::L:S;U:Q F;LrlfLr’U‘:rU‘Lf\C::f MMM NN NN OO
e e Y e e T — O -

[P I R I R I I I A R O I I R I I I T T T N O

OECN O S A CLIIMINE Gl o CLE 2 E FEOCH SN0 CODMTINNG M0 F OINC A OO FOUNG I i T QL MY . I OAC B (e i o
ﬁgggggggétggggz&O%izggéggi%S%é“igﬁigwgwrmﬁzcrc"“““"“““V“CCCPPKWCC:*Okkc¢mwccvrr~bN
y > NWCeiZC C FOCTCM T e ot 4 iyees cran O CCT e ol ‘ ;
o Mo o FEIF, OO oI ADAD L LI A UGG D e 1 et e T A S A0 RSSO 2 3 3 2 2 OIS QUM Oy e
T g et et e e v et e et k -~ mﬂ
- -

Ge e s s+ e s s e a4 e s a0 s e e a5 s 0 8 s 05000 088 4P T 000055 T 0 Oas 60D s 08 00 Wt 000 300 6EsIACO s R v G
W e O MO P OO0 -TP!SF' CC S MONZT P OO OO OO0 QP (VI 2 VRO IR ICR M0 O g M CC 21 i CIN IS I 30 SIS TR QN0 S ir aiin
=OPC O GO PO e ADE Q0 QUM 3 02 CICCCUNCC AN L AN C =N eI O C OO e L Ch FINCLE CC = M. CEAUCLO N0 Cr2a 00 Qe C
MM AT OO T LR 2 SO0 T N 10 MG N T © O QG o= I 1) et CUeded NS C N O O INDWNINE TR IR IS A NG 10
FIew g s S0 CK COTE O OO E I W OIE OO e e e em e o e ot ot e ot - e ST Coom
B P e R et anban kan t o e TR el o) Laa o

G4 e e o 5 68 T e o0 66 e s e e eo e s e0eE 66 E 00000006006 Ce 6 U006 00600068 CuU G000 CCEGE VUL LA OO0

O~ UMD O P SOOI C O N OO0 IO 0 OO VDN QTR Q) OO O et sm QO 0 O 0N €0 60D N OO (R AOININ 0 & QLW QXL 7 e 0T
PCOO =6 2N EC K CO—CLOCrOCE M CACCCRRN wlf 5w « EQU.ON € OOl C GO 8Ll CCMEAT OF CE WG MR CUT € CwC N O
R o e T DAL o I A et e 1T 15 S 1o C © T O § D ettt ot UM B O Gt T4 g ST T 5 T e s i b g0 e QS
RS RIS = FUNEE. O I IS P OGO IO LU I O P € ot b o ot o it ot ] = @

S e o ® B & 8 4 % w 8 e e 48 B G e s e kS e IS G S S Q2 4E 4E0 €0 S S 0T C € 9 O 0 e $T T &5 6 er oSt L L 4G 0 06 L ECOGOCC T @ &Y
CQCY ~ 0 C C3m —C CRANANNE A MO =0 QA FCUN wFOES CAFMIE —MMCO FOENLO SO CUE N 2 O IS TN UC Ol O —
R OO €6 O S E W~ AT —C SN —ING 30 M C LI M OO LA CNC OO =N CC S COUACHO AU RN C QD A 2 Ag ¢ —X
TR IOE 0G0 M AN F O — =AM F N T IO 0 CC 00 T D (N et st e = eSO CC O T C NN NS S W0 2 2 2 3 2 MOS0 IS AN 0
I R Vo3 1l O Tal-ol-ul P TR ol ot wnl vO o~ -8 ol o oS VARV ol Lol L Vel Ta Top TN Tl T o QuX ol o4 Qe e e e v = o [}

s e @ @4 06 6 e T @ ms S e e e 8000 IO EEBE LG GO S EEEEOE O OO EE SR 6 O HET OSSO IEOG OO ELES O LHOCTOH DSOS B
MO A OO D e O CIE G 0 P O MO 0 OUFIMI OGS DAL IO 00 o4 P 0 O CC MRS L UNT (I e O oAb S 10 CC 17 90 0 O T et O
COIOIAD AL~ Qe Q0 NP e OO 2 OO O M OV VEC ™ O M \OC F C AL T 2 O e h O QL D T o0 (LD 0 O 2 UL S e e OO M O o W A O eSS
i) M NP OOUURDACT) e~ OO OP~ MM OP~ L0 10 QIO IO 1) D OO0 OO0 O A0 o C\ et emd obemd vt o= (UFI) €0 T~ CCCC O NS NN St 3 o I a3 & 2 #0:3 1m0 MY UM NI &
TN S DU - OO MO C Y NN NG B OO Clrmtr el el el e vmie eiymfam v ol et -

- .

Rt R P e i) c.

T e e e w st v 4 o Em e e e ewe et o e wwPE e EO TS O P EG4 e S NG H OO E EE OSSO L OO LEL N0 LTS
OO O CLNE = (0O ILAILL T OM el ©ZHCMIE A QWEI AP CONO I P00 O el e O ot ZF O ot d 2 0E 2 v T 0 O OOt QU (P T DD O 1
FINMN QC o+ Q0 TN QO OININ0 OOC R TS C AL MNCO CON =M —in 220 ONT P C L N —C MMECC MO O X e 30
PO 0P C‘Om-—*(\_’("C\JC‘CHL{‘,’:‘CC”TG‘P’TC\C‘“:NP’?(‘J”)\CC“?"’UT*'C‘\C"@C‘CCTnm“}ﬂﬂdﬂﬁOHNmoJmPf\ e g
TN S 2 UC 0 2O MG I IR IR IO W NS O P L0 QO oot il oot v et et el el e ! o
ol et e e ] et b ettt s}

[QViadetis)

e s @€ 8 ¢ a o s a sn s e v e s s e ee s e o s ae e e u s a0 e O e s e s $e 85 &AL E OO TG Qe C LT
MO OO O L CHOTU —ICNEC O INCOMNALE CP~ I~ C 32 ORC 0 QUTES QARC AN (U QUG P MO o R~ [SVTaaistioind pel
SO ™ e e 2 el A O =D =0 M T IOP AT O O3 3 NS OO OWC —O L T e T OC I L
U TN OO 2 —A—QOWC IS o C‘-—i-—”");ﬁDC‘G‘U\G\CWC\I‘U“&‘U‘(\!NH(\JHHO*"HFVQW‘\O:Q"",lf‘lﬂ\CL\"’L_ Feyininy
FROMN MMM o A Y e O OO SN OO ONInneyT OIS OO\ et e vl e e Tt e ) ig
N i S Y Y PP P T R 3y

e a s e -o.on-gae--en----n.mnoe.enn-«--au-scuoe«enuucnauu»socce:cne

e U O T 16 e O A1 i (N o = NI I 0 N 2 A TPt O C QMO Q) 1 BTl I D 10 2 B

TE o m m e s s e

.

ITrAC v C 10 OO AP OO P OO - — oo R NG a1 o O e O
Oy J CALE M ) e B O I (U O QUL M ML UM A0 IO s P QUM 2 e OO A T & o & e Qe F T D OIS S QT
m%@%S&‘ifﬁ‘é%ﬁgmﬁimmmmgago Nm::r S RN O] O O O € LS G i1 T Gy st vttt QU 2 IS O CUNG AT F OO 2 F 2 253 2 0 IRI0a) SIRONT UM O

MM NI o 21O 1L 00 CC0 @ 0 OV OO I IO IO \OC OO et =) et b vl 5 et C on
50 oA vt vl nd o e byt e et et ol

O~ (O et OO T

. o - ~ e N U e GO O
*mooﬂmm:mchmocwmm:mchmocawr:m@hmccwﬁmumcﬁaﬁuwN&fMQPCQq O SHUL IS Q0T Ot BT s N R
MO OCQOOTOC OO OO0 OO oo O—h’{v-lwh-d-iv-"iv-’.v—iNN(\:i\JNr\ QLA QIS EONT MM TR ?.‘-:_-:.:_‘:Eai:a,:—'«t-—4@@‘1—(:«-v—i

—t -—i—l-lﬁﬂﬂﬂﬂﬂﬂvﬁ—lr‘ﬂn{ﬂﬁm—lﬁﬂw{ﬁ—%.—é«%«-«ﬂ-—4;-;—!——1.—&.—4-—4 ot e @t




R B I I R I S S
O OO LT O O L O OO M OAE N I Q2 SO U om o
CUR 2R S U-Cr0CCCRMNMUEFCOC €O . o
AR OOOOQACCE € O v e e e e e e F\E\LN\I\QC?PUC;FQN
R R I N R R T T T T T I A
ar G "C,‘P%'{\S‘ég COEUTQCUQCHUNONY LI IfCF M 20 SE =0 2y
ST T IN e c - CIN O —CC C 0 @ ¢

O T O T O BT T Ot OO CV st o e et it i el e e SI\;E(\ oo

5e e ® % 0 ¢ 4@ 60 % e eD 6 s e PC G EEO0EO B0 E0 TG00 6C T E6E 06 8 O
MECOC T OO O NN OO O 0 IO ACT S T OIONREC O O CC M UNES C i) —C
I LA CC O AC CUCHMEMNMOCCC CCORCEM UM CCCEC OO AR MM
OOV LN U QUi (A QU e (N e e e vl oot o) c

—

54 6 8 8 9 8w e e 6 s 8B ee o6 to®IEe o E a0 060 60 066 6 ¢ 0
QIO O T M O U O OC—ON0 CC 20 O Qe D O QU o0 o Mo
T IUN O ONC—=COCOO NI UNOZCC CUE LT U000 OO M QR et
[T ¥ oW a ¥ 4 VY a¥ o ¥ { a VR X e aW VR AR o Bl R e L ] oy T~

$6 8 6 8 % 6 0 8 60 58 e 0 &P EE L L EEEO0O06EOGC RSO O CTER ST G O
NLCNN AL QUL N CG O et O U =L IO NC OIS SO AT N —C P F CC UG
CFCUUU SO N oM « 0000 ~COCTCOOM LU AT MNC OO QN
POV QUGN OV O e QU wtrd et e vfe— v v el o et

=+

e 8 o ¥t e 4 T s s o e a6 $ et e v e oA E s e eO TGN G 6L OGS G EO OO
TN AMCN OO C— N 0NN 2T M CE TN~ e A
PO SO O CO M OO S N e —=CCOC MNP CC X0 o c
LGOIV OO U QU O (U O o e d O 0\ e o ed et 3V M

Ge® a4 8 s s s B s 08 4 e e e es ee 6 o E0 30 DS EE ESTO SO S EEL O EBO
P et VOO O M O SO IO IO ONE -0 rCNe o
T~ I MOU O 0 T O U QM N O OO OECM Qe OO I V't
DU QAL QU QU O VO U O ot v e O v e 0 e e e et e od — s8]

e s a st s e e st s ame en e s wto 4 a8 a4 epaa s VAL e O DDl
MICCCAS O O M L M N C IS MO F O MM —HC O M N 0 N =1 OO AL O
NF M AOUIE GV S = 0 O C L IR = AN O C OO OO O I COOM NG
RO QIO VO OUO ColN] Qv et et O et emd e et o e vt e el ek et -

e 5 0 e s e+ s 8 26 8 e s e e s aE e 0N O s L E eI OO TE OO ED O
QOJ\:N‘?OCX]‘!\CJC‘CLCF:.*’G*C‘:S‘.—-#C‘U‘,O‘(‘L—C‘m;r-—*r\:G‘C‘GC‘C:CUTd'I’?N\—-’\\C:“\CU‘
CRHOOCIN AN OO0 €O €0 @ NN UM N OOt O [P N PO S Qi
QU AU O QU QUMY it et ot e O e ot el ed e e et vrd ef N it

209 amese s s te e eass e S e e HE 0O EEE9 GO GO CaPELE
D CO o =M TS OC N0 D OO C\!\CF\C‘\CNONT-—:HCTFOG‘?’EQ'C‘NF\""‘-m?"IC
CO MO CMMIN M 0L OO C o0 O O+ CAUC = O T T CLC LM ST O aNe
QOO YU QYU O QLS CUEN et e et O\ ] e e e ot et e v Al g

o]

T AMANCICO Ceteitn O 0 © NI IS CT 00 C = QIT FINCI- 000 C e QR0
IODDND BAOGAD AL o P P PP P [ e 0 D TR DR LD NCT O OT SO OT & e &
it o 4l mf et wed et et el v el et o] et e e ged e} bt gt e e o e el et et OV O VOO



ST T EEE e et e e - e

Goe 1 wCusgubel g 441
, - cenUT T LetubUT T oo 1 1 i
powuU+099°1 L cUU+eYo’y W 51 woll w hegobl W cm,;rm W % W wﬁmco+mc:nrww vy W
n Lo S L 1 & ) - e 7
i : H 1 f el c00+4Lc9*C ] “Z
n : ! 1 .1 6uei9. 1 Oyravl I oo “ i ) 1
: LoluUsmiety 1 L0LvoULS I CL i LT T W coe ] 10045580y 1 A
A . ° T 1ge IR
! D uurotits | wuurone’s poo wlitgosutolil gois it W : R I TR ted
{ = . - Ze ° i
: 9! \UWHPPFv c;»caw cUb+ats®o W hocdil W “e wﬂwﬁ‘m MM Lcﬂ W W W YA w 000+600°% w HA w
IRYR-S © n o [y : , i
- L ocuuiuilytn 1 cLutgio®l p4 vl 1 cUtpBl 0ue L1 w 11 wbegl 1 V00+hyLee I tA 1
Cud Gt g . ol 1 2h°pot 1 *Lb I i . |
Licntnot w0foul JUNUDIS Y cUU#IER™E oo 5Re seg0r b Upeile ] }} 09ef ] C00soulem g Hel
P L culsncety ] cUUHUELTC oo 90 feetete ! i i 1 by 1
i 4 cuuEnckTy ¢ . 1 1 getoly ] I 1 I vi o
4 _
I 2 4 i i 1 ousicer 1 11 i 1 t
i : X I i I o1 0g . 00049995 ] SERS
1 I ) i cnoey b sl Udy Sleggy [ Setovy | i 1 v -
" £ BLUrLERTY 4 x0UsLRGTY | 1 . szeouy [1 s 100-sGucs g 0% ]
R L ¢ QoY - . .
fervvor viltus puhddn) cUbvust f 00 elo f Cliusy ] SErou ; R
i 4 o Thel [ chi 1 Ovegoy =C tig 1
profrvoy Ukprow ) Unlddy DUeERRTE 1 w D0* 1697 1 i i I m 1
4 , 1 i 1 i . 20 Ust 5
i o 4 Lol T 11 69Ul i SeeeLtl [ 09°9LUT g 11 ooms fenees W i
i pocubaminte | oclbrelltl w I 1801y I bl 1 i (
i L i 1 I 1 1 1 Nl
L 4 h ! ! I 0000t | 11 ! 1 o
4 i 1 -
i i i i i I oerore 1 11 1 op | "
Zye I VOg+Tuys :
» W i . SUgoy 1 el 11401 w Lctyglh w 0y cun m w m cute m vt Kﬁoh W fig
1 4 culthoo’a w cUltele w » cepOnT T Tie8UHT I 11 &l-¢ 1 t00-61 W
i i e Lo0+u29°9 1«1 0001 © 1e°40n i 1 11 L I 54
i potourwists ! 1 I oyrsor | i1 I i
4 : 1. 1 1 ! . 2004ggLes uy
i » 1 . 1 1 M b gTy Qo lcs w 1 W (34} w G+8 w s
W 1 xUU+uLh®y 1 x0U+bSe" L I it | ) i ool 1 ¢y J V00+9sitL § )
1 i v 1 cUurUnGtE T g1 nesd [ hetgerl [ ougntorsl Pl ! 1 49
1 § cUUrcob™r } © % i I outani 1 11 i I
i i : i i T G T
I R 1 Y SRR P SO I i .
i - Fuuxxxul'l‘qwx-xua;:xnlsdgazvln;xn === i ! y b /0 Had 1 Cwedrd 1 wsd
By bt i 1 WOS1 1 (%) Am D (L) ADI TV FoTVA 11070804 1 " I
" o , 32 v4dv I wog o I ARMS : 1 i ] —
Ry W NUi » vadd vdov i _ %1|l|l||||lHIIllllI!lHIllllllllHll o 11 1
e m E Sl ‘
——— e e | S e + . i -, . ~ ANOIdRV 3
. SIS yv4v ANOLdWV D
N . ey 5000£<90° US3d
e —————————— S T zA w1V v 0000 - -
valvaw Vadluoud chLtiz #Xa000°1 VIVO - ILNLW  $806°H0T 01993LN0D OdWdl = VNS
¢ Noilidv 240 0w o1 ¢ ¢ a6l R 16 - OLNIWVIOOVUUI
LIONLA  LUU®Ub9Es OLdanlidy - b 2T hiel VAVU 1AONLw  GouToune
HuuL® 05N 0 e s

et bt et b B et B it ot bt o e B S bt



SO73IN. 000 MIN

NECAD

B

11

1975 1

107.450 MINYTT DATA

TCON

CANALY 20483

G

SPETTRO Mo

1n

M G G O e e s £ 8 € 8¢ €8 e 6 26 ottt o oo e utae tn o uoat oo atnonaaceconns
FCErrrOrROP IVecOdocararce st are eord ":iﬁfigg‘fﬁég?ﬁ&g{‘}\g‘\:“’”‘\cﬁ‘#@c SR IR NOOLL & Eg
e e e L S e
R el u.l\L}f:mmﬁﬁv‘ggg{{\a"&gaggmiﬁerLrLr‘Lr:sm::r;f:-:r::nrrxc.w‘rcmb:w P N
I OO TN 0 B ! T N, e e e A o e e A T e e o e o e e o o et

S et e e s it at s e e et s ot s ccons st 00 seans s 5o
SIS CP MRG0 CEITECIN UK IR IS COU MN DR E 00 08 K A e e e e s e S S S S S
v :wh 7Prf~(c:\cc’:-§c L=y, S S FEAAU T CLE O OXE CU M CHEC AUCEL T I OF QAT = 00 OG e i€ QL O - CNF &
e e A L L e e e e
AL = Sl COne 2 R o T SV R PRSP A v Vel Qe cc

. By | 2 ! = - -

e A o N o o Dbt NG S R S b rp e

.e * v T o e e s 0 e e soe e s e 00t 088 006 S5 40 Tc Se 8 ES O 00 0 ot a0 e o e od vanocaecsecoesoecoae
P00 0P OO i Q0 & HO0 C RO Q-0 200 Qor G A0 20 100 G SN0 = SR ) QLT 10 s C eSS I U ot A 2 100 00 L O
UG LW LD = CACT AL e U SO 100 CC S EP 20 O O R Q0 € OE Q10 CC w8 CO CE C LT AL FOI = ML C e OF oo & il
Qe O OO C O da :.*L(T(\:U:VG"L;.U‘:C"CF‘,O‘:Y(:? OO IO M CON D N =0\ OSSOSO SO 02 OEE I08 OO 8 = OO O

C 2 SO C I AN CS Ve OO LI AN O NS CIN NN IO DN & 5 3 o 2 2 KD IO MR o 100 S I (R N 1 RS [ B rvend vt oot o (3 OO
DT €M OO 2 RO IRTIS T OO VOV U NN OV VOV 0t bt 9mt et et 1 e emf o ] € et 0 et o gttt s 9o 9t o e et ed et d ottt ot
——

2
)

6 0028 e300 s e ® e oo 6 €8 0 e o G @

oo o oy O(\:O'\u:éug —:.u: U:-:\Z‘U:\Er:(\_@._c\ € € & & 0 € &L 0 6L EF S G CO O W B CE O 6O U S HE E s &0
i = : N 3 T =0 CO 0 2O OO ENANICH OCO NI T 0D SO =0 190 0 OV I0 2 ¢ SO N OO T
K& et 6 O G 3 M0 G ACONE O I AL T DG C G H R T L O 2 C e CR G O 0 o ot i e T e e N EORE T T e XL
Mt A Cmits Q- SN S O SOAORNIN CCE TS O TN CF O o o8 U OF O o ek F O SO NRE s o0 C OO0 102 SO 0 —~OD S MO S
L CMYQCCUANP TCHhF3A 00N CUMQOACE =0 CUTTUIN I IIIII22INY KON K2 N VRN KRN N e el OO C
QOO AN O MM MM OO OO QL VN 2 ot i o et o) oo amd cmrd ) 00 € cmd el d 6 ! el s o el i e it e € 9 6 e o £t 0 e el o 4 el @, ok
—
© e a0 0 ® 4% e s 6 8 e e P B e eO DB L 6E L6 0006 OL 6T EC #EGORC OG0 C0 0000660608800 GCE06E0ECoCse e Db
WM - (OO UCC NN Ao CNNO d R OCNCOMOL OO0 N 0 — O «~CH OIS COMNCE e~ 90 QO PN OINS el g ™o O OO
PO U C OO MM OOV « O KOUD «~OFP RO SN 22N 2 e OOl ar 20O Caw e oo

il COCIOC O AU C S FCCOCNAC O C 0« AN SN OOCTH F NN =M I ONSINO OCTC Oy -'i'U“U‘»\E.‘Y" [aaXud inlaVen \ S wptog
u MU0 M SO NSO S e NS Nt e e U N OO TN G S S 2 2 3 I I MO MM IO 2 2 OO O KO IO M (e e e O O D
AT SO LG 23 MM O O QO QG C O OO O v 1 o wd et ol cmed et wd e s e b el sl ol et el et b ) crfaomd amd e ot e d et 4 ot e ol 2 ot e omed e e 4 0t v ek

@ ¢ # 8 e e 2 0t A et e G e ®OEO 06 a0 PO GG a GO C T
CL QI CCC O NI RN I S0 CNEC T
DU N0 OO « O TN OO UC LI AN AN ~CO
{00 D ACN NON T w0 OF WG +iMILFILCD wteiO P I o
NCCU 2 e 0CCCLIrFOeCOCeP POz gsssay B T R
S S FOMIOMIO AT TV O OO O O O Qe o i emrd et @l el et omd et el et i ] et et o s gt md ot it et @l et ot ot el et ol omd 0 e

€ e a4 €8 £ O GE & C IO O UG O 4T & E T 4 EC
S IO IO ANTY QN T
TP N CC Iy A

579
su7
1

o e @66 e s e 6o s e s s s o8 e e es0 008 08 cO00E 9E BO e 6C o €06 S0 COE ECOHESE IS U LECE O HLCgE OB SO
CUNC N MO F G320 02 C o N CING S NG OO0 N o i S OCA S NS O I OO~ € FIRT o O WA TS O ST O
L CAC O O K O 2 C N QT INC F CNCN ON M (e IN I N el I Qe OO F DA 0 07 10 E A uﬁxﬂﬂ;wmﬂu‘
AN OIS S AU O OO MO I S K58 QU AN IS SO CD 0 OO U D = 100 O U E- O F"L’T(\H{‘:i‘I“TQ‘!\L’TI\L{‘U‘I\;tu.vﬁcu‘.bﬂ‘
o N AN CUECCNEE N—CC C O MO COM S (NI N 2 2 2 2 o f (0 M2 M T o o 2 FOR T P e e el et e
M I C P AL LALD o = RO RS M 0 GO OO QUCL O C IO Qo e O e et e el md el d et o v o et et et et e ot ot oot o ot b e e el et
e
l!O!.oc.n..tlc-s..-.--vecn!cttﬂls‘*lonwwueﬁi‘ncmuevzl'uur.eo!’n(::iv:scn‘élcsr-\:’;ér:u:ﬁfctij‘
Ao T’l;“O‘P’)OG—-‘v‘U‘,(‘JV‘.‘I\P‘)t(‘“CC“.DLFC‘\"T:‘(\-D‘C\\C’;GCT\CC:"Q;‘CZO%‘?b’?vﬂﬂ({‘l'\@:ﬁ"ﬁ?“sm‘tda:(\J"ru Lo Q‘:H -~ o
c*(\cm‘?wc:rcgca\ OO N 2O O T N Ot =G IO C O O~ O CC N O O OO ST O (\‘(\2,* NS <—{\(‘\,\I‘T§AC
N O IO OO CT 2 QWD M C e OIS SR O O I IO O IME TN CT 2 I~ ChS T eSO UN TS ML O U pOLT Ot D o
S AR R & R R B 1R wteeC O LN 190 4 OO O -0 IR IR T 5 2 & S o 26 & 10 2 (S0 1020 S 17 100 1 R0 (e ettt et
- Mo e U‘,Ll"Lr‘U‘.’lﬂN‘T"V‘MVTO.?OJOJOJ(\)NOJOJ(\'NNf\'-—‘-——'(\'v—'-—'_—4(—1_-4-«-4«—1-—4<-1<-u--'.—|<—4<»-ew'—-'.—1.—a\—:mv—lw—\——t.—(x_' e vk et et e e o et e e e e !
—te—

s 6 € € 6 6 0 & 5 6 & € ¢ 6 € €O ¢E S L 0 UG E G5 & & LS EEE
e ¢ e 0o 88 8 5 90 @6 ac fe r T & AR e

[roients SValeal nil o RS R
D O T T O

4 ¢ s 0 e s e 4 s e e s ¢ 0 e s s e ze e e s
M 3 E COANNINO M MO M IR C R0 LD C et €010 O~ P L T TN CT AN - OIS ST CSV“\ \\J‘:L
:rb”@;:cf\h":z‘d\ ?-':f‘g‘u"ﬁ;:f‘fft'\lc(:(' L0 O QIO =S LI OO O o - C’e—'f-"n—((\l\r(ﬁ\.‘b’}mt.C’:’:(\:‘:&
M~ QUG U \SLCC‘N‘\DCSCUTI\CCCC:t‘hr"\CP’T’J\.‘ﬁvﬂd‘ﬁ“\D\DNO‘mfﬂov—f\\CLﬁ:‘Nﬂv—*l"le, [sneqiNaitallen ) plow)

A ANTAL K COOUN KT 0 e © e P~ (NN L (5.2 F 2 S0 T 2 20\ C S DR O o P N b
S %’EEE’P‘E%}%L\C\%??‘\‘"N):;)MN?\!T\)‘&!‘:\:R%JC\:&NNNH i) Hr—hriw-ir-l:liv—u—(r—’—h—{o-d-#ﬂﬂﬂwrh—iﬂe—h—i ederd w1} e oot o s e et il e e et e et vl
e N
; 3 ~ ¢ ¢ ¢ v ¢ € 9
A T Tl R T S R T TR IR LS AT P TV i
: o c > b e BSOS O DL Ot O C iz CTI= AR OO e OISO IS0 S D (s QBB O S 0
RTEEE rﬁUC\}:\r?%’;ru:?E?‘;ci\gF?gZﬁmm T ST00 G € O (17 ety WL 17 QU F 21 O IS B T RE O ST C NI Ql i
R e O e e o S S T R 0 @2 R 2N O M OO B 190 IR I QIS IR D S O C8 (U iR 0 = 8 G O
\E N ‘(\»(,‘h’:\c‘ o2C M Om *Q{W-‘--J\CC\CEC\VU‘.U"NC\JP!OOO\EC‘ [V Up Tl Taiv ol dte gia ghe e g in i gie CRINIAL IO P",P";.K\.’\,: Sl‘”l"l' .4_4..4 l-(\‘.,.(r__:;;\._q,,_(,.4‘__4
T D T D e A (U U e enf 0 ettt e mf b e f Qoo st e Q) e it e
e

Cer OIS 0 G O ROC O O OIS C O QoM NG (= O Ot I U

CP-C P Ce UL
A PN
.»u-lH—)-—-!ﬂa-—(—-’ﬂ:\l(\INN(‘}(\JN(\:(\'C\.‘MWN‘,MMMmr’?r()r"»:r;fi;‘f'd';*':.* = T

DT~

o
-
4ENo]




o C:C"r‘\C':U;C:CSCQF:U;CQ':';C.C;P:r:':U:CCN:CrCQc;«:F:r:c;C?C?rzu;cfomPf B T U S I
- O - & ; S AL OV P 000 Coomit™ B2 ()P ot e y ~ - "
R R L L N S O e
[ §%e i K 2 A CCl eI L CIIINACCCCOCTEEATF GO O €N o ey CLCcavzaa «C MM
CCCCCNCmeaOOA NN U T W FI NN IS IUD o oo o g - SEFNNIFNMFE AOOKFOOGOAOQAAAC.AQA~AN
e e i e i ] 5 — - o <
p
R R T
P YU PR A AL © 060 cod ccaocococoecescoocse oo o ssoses
e =u AR s 2 o CIODHC IRU U P B2 E e Com ——

@'Paakgigp;g&$$aqiag¢§"@3’?”W“&mmﬁ@m—ccmmaurhcmhhw«cu%gbcEbg¢&:msszStgé:&%i{§2~xgg
GB G OPeCEIONC OO0 T DO T T IF NCCCOC F o CE i D R e o o e S L2 el = 2 Jyny ;
COCCmCrr O OGN OO I 3 2 M IO S 28 50 G e ook oo > ACROMIC S ST IO A A AR A e
e et ot et e e PO - — - = <

See e s ctsets e et s e et e0 08 s o0 s ot a0000e 00 eosa
EFQ@TWH@{ECPﬁyiacﬂmRmOCchtiﬁmmctmmwﬁmewxw#mmcmchmﬁﬁmmﬁ3m¢WHmbmﬁcrﬁGmmm&Nhﬁmwhcwc
}ggggzg%ghg:*cgm:ii @Egggggg&%wgggigigcwm:rc:hcwavwcmawcccccca*n:omamcchmtrcludvés

o - Qi > [= VTN .C O T IR Q0 OO0 DO~z o Ao
23R eE e S SRR e $OTESES YOS o S K &6 o < 0 ccscgcmc&::m:wrwmmmpmmmqammaammmm&m
e el e e e e 0 — O

® T E 00 C 050 UG OEECTO DSOS CL A F SO DE RO €@ 6T

e G0 e e B e B0 06OCA5ESC OGO EIEOE QA0 LA B E K OEREEAT O O E D EH G GO

@

A = O SN SO IO C T O P O =i 0 2 OO o 2 VSR 2O E VS D O3 O
‘GCP"VT'FTw\C\C(\(\P‘"I\OT LCOUT P NP AC T MR S O OC CC Ot~ U'EC":*‘:E(\H
:‘CECZ_I\(TI’Q:'JMF'?LCN(\JC‘CC@CC [eo-alololFos ol Tatoloob o J o Tp) o iV ol Lolial Totialont YAV 108 o S VIONTAW S AW sV oV o]
Prgigiag = s

[Toy= Lo by put
o

N O OO S CC IO NN CCON o e CO 0
CCCACMNMUNTC CCIC U™ CoOC I Iy
QIO =N CS I OO N N eI QS OO O
ANCC— COCCCre M O OO U WinD &2 S 1op
ot o et et et ] e O

PR I R R I R R R I R A R ]

& e @ ® 5 ¥ S SR EEE eSS LOIS OO 60 SO FGCEDSE O EEE 8 0L S O E OO L0 €6 LSO CE EL O LT &0 0O E0 660G E A Gt e E

NN OO SHND-0 O VAIMO QIO Q80 2 o NN O M0 AN I P~ NP O 199~ O O 0 O 0T eS8 0N CP~ G AU v i O O M 0 i O

N = ) S L esN o T AL MO TS O
POMCIUOC CUN COITGON N eI C ONCHh COF0C -~ CU PN IOAC CU =l G C U IO KL C CO O™ Coll « CF O QK L ST« C;jr‘;’:\
LN OO QCE F e 8 0 0 O CUC W CMCC O O CMGET QOE o M INNC Q0 €O C TS IR O R = = (g O (R RO O TGO VNV QS
NOCCCOCCOC oAU OO CINUNG FHMMNS I I F N0 T odeod et vlod - -l o
wf el e vt el et e e e o

o
o
<
o

2 e 6 6 @ e e 4 % et 40 ¢ s e 4 e CE PE Le VG e e B OF QG 4G E USE OGCC O I ®E E T € MG DO €EC Qe 4 @ &I CEOCE CE ECE O €T O C O 8T E G @0
MO M COA C M AV MCO M ALCCO S ONIONCANT CMACKA A X ~CICMANAT L AN CH T ChR 2 a0 = O CO U g A3 C
CCCONCC QT N OO O IO MNP ede S 0 Ca MO INAACTEM ANC I 0 O SISO C O S OO 2 O O 2 S TS A I Qe e O
P OIOINS WD OO & A O «CC N NN 00N O =M ONONT o I M O AC @ Ca OO OO OCNED F MM I IGIC KO MO AT Q60 O IOV
FC O CCCeee Q0 O CUU U IVl od UM ZP e oo -

pos
omtpd et e v e e O -t el

e 0 o 6 8 60 % e e P e P EE WSS SE ar FC O L BCDEO 6T T S EE $ 00 6 U6 I 6 S EOC &0 G0 0 €T OE @ TG LCEE LSOO EC GO ES G C CE

CTCONCINM O C O SN NOC O S IO O COININ O I SN0 N CC0 Ot QUANC TSI 00 J o o e S OF- 28 (00 = O G-

HOCINO L O~ 2 QNS OO NN = N O S =0 MOUNC O 0 «ORC N M) SIS P IOC KO A N oI L0 (S Qed O w00 170 O LU DT o= S
Yoallogel

COCIEN OOMIT N O =T OO0 10 3 NO- 0@ ONZ I IS (D 32 FOM0 OC L M E X T OO OIS I T I o 2 MM I TN 0 CUR ICS VIOV N QY
CCZ COCT e e T 0 OGN ADT & M I NN F e e e et = =
ot et el et et e e e Q) o

G e s % a s ¥4 E 5 s % 8 44 E S e R EC O S 0@ 0T KU &E OGS TG E O BB P 6 SO 6L € RGO O ECEOGC E SO E CCE SO LS O UL OO F HOEGE O QPO
QO HF N OO OO AN OO L OO P OP 2 2 et (O e O i (NCD
OO o O N A OO G NS NleeD o O M- OIS OIS NN O
Mzt O IO QNI O N OO oW S TR RO OV VO SO QY UV QN Y
CCU COCH Q0 MK OO WO 5 o

e vt e e ot e el

O O g NOMICOC I~ D S COO N UNT e & it e OO0 T
OC AN FC OO N IMNFINN OCCEC ST TN O OM I MmO
+ 2 MO D 2 TROINID D eX e et e ot
4

4 ¢ v @ 9 T € ¥ o @60 ¥ O 00T € ®e B 4
O O NN MO IO O (VL Qo) ST M
' O~ CrOP g QN ey
[SHaUa N \ZeN oo et eV st iaV aVIat  aH et

"6 6 ¢ e 6 ¢ 4 8 % s € 8 s e s e e T Ot T M CE CEC RS 0T OIS U SO L E 4SS TE L6 OO
SN AL = OO F RO L AC OF M F OO MG (L OC MO T 20 AN e N O N INO NI M O et = (NSO O 5
OO AN OO COC N NTF AN MO C O OO INCOT IO SO SO T T
IO LUN0 T O NMIORD O OO~ OO OO CeANS INGN T EICO 0 OCOT C MO IO UNCD
CCMC T OE Cro it AT OO & 2 200D I 3 2NN & O et et iD . = 0 ”
ot e amd e v et ot e e v o

o

.IQCIQC.I.l.-lIQUC.ll'&llmﬁIIII.v&'o.ﬂueltDOHG'.OQ'Qi@ﬂs.o@c‘cf-uwf;cuuh:ﬁuﬁ(ksae@alUll
- - ; {0 16 o e-iz O L - SO S O S
e O D U e M 1S el e O 2 © Ot UM T G C eI FO LS NI SO0 0 o e LOCT 0 IS QU0 W OO 1 r a0 e e o
N T O O s T I 0 A O 3 © e AL 2 2 O il O U0 A T (LN T~ 0B M 2 e T IS € UL P O P b 2 10 it 2 O
R E G s o IR R E L O h 18 CE T O~ O COE & 4 FNCO 0 X CC O G EC MO FINCINE & FFIIICIIMMIMIS R AR NG e
CO et & CUD S i AT T CAD R & F S M F T S o F T =it et -~ T

et et e o et prd et e vl —t —l

— QUM QU T o~ (I, O Cet O U O C O N MO0 C el OO U D0 SN0 -
O 00 Qe QM T WO 0 TN HUNER G CroIMN IMES o€ T C et IO LD~ T T NS o e tTs Y T2
aleetselsoges) foon O OGORD COC e T e ettt ot A CUA AT AT Y QUM MM GRS IS S o 2 3 2 2 2 I FIODDIININ NI
MM COTCTCTEROCT OO OO COCO OO Cirlet b - NNWWM( AN et i e e e 7ot e el o g gl gt =i 6 e



eR 2 8 ® 8 & & % ¥ 8 L T e NS LSO e s © o 5 e Cu 6o st ot boa s
- o

.
MU QAL NP 3o i e FUR O C Cor U@ O O D 2 e et =i el OO0 00 2
NOCOCrNCC QUM UGCU FM CRFONCE Cahe N =0 D0 00 2
e e re e e e - AR LA AR AaT Y LR
te e s e e s s s o e e e et e e se e e ac e o6 o0 ot te0ecoon oo
conah -—gCz_:rgw‘l}\%scgﬁgigcﬂ‘r—vtzo\»np PACC I oo I A e o O AL

oo™ C o0 = MK e—CCCMO MNP e
e O et e N e o et e e ke e wﬁwwwwﬁf\@@”&:““

S e ® ® o0 8 8 8 e B e e e O e LeE e 0 6600006560 %ecoec 06 6068
SAONCHhIOM I O IO IO CO T O M CC oMM NN NSO MO ST SO 0
O rC OO ML UG SN g0 oo \C\CWK\CW:}'U’\CU‘\CE\C\C@P’?&WC
eI O] 7t vt et et s o et et e e e e e e e e e - ~ c

o

©e et ¢ 2 e 8 s S s P AL G e L4 e e e0E Y ONESE G B P T E 00 5 EC600 00 O8O 6
MOC OO NMGE OO MM I € v = C RN P00 QUGS S OO SN QUG = QUM
CAC P CrC XU NMOCIUM OO~ OO CC O OO NN CUNCOC QL
e b b A Rt el R e e e L ] O =

i~

2% e % 8 a6 6+ 20 8 08 e S0 S e e s 06 PO OOED0CDSEOO0GCOaS SO O E
CHNC O OINC OO I I O SN O MO I WO VU M v L e O e~ o e O 0
FCrM OO G O ICICYU N TN NI Oy CUCH U™ =0 Qe
LA O v =0 vl e Qe et el ot e o el et et — =+ =

€4 a8 o s 6 e 4 s s o T s a8t e e s e e a9 e0 e c 0008 LE IO I OO0
Lt =LK~ = FOANA IS C AN CICALOITOT N FLO Cre AN T e T
—CC-CCC O TN ACOCNNMIN N C O M CACPOUNC O OG- O 0 QP
DU O O et o st et o e v o et o ot e e - - 3

[

Ge e 4 8 58 2 s 84 et e e e e P e e s e0 26 0T &0 G0 s6Ce 0600 &aCa
POMUC MO TN D QO OO P O =0T F N OO O e O OO e
Cr OO OO 3 CNC 2 MINC INQIN O CC: O O CHNMC O OO OIS CR ez QU
OISOV v e O\ ot et e rd erd e e et e e e e{ e ed 0ot [ox

“e e € ¢ 8 8 4 e e s ¢ e B e e e eSS P 4B e 6O GC s OE PSSO TE GO EO
spNe o OC(T@-—4(\*-—-{["HV)P’?LDH\D.‘!’O‘N(\J(I)OU_‘I'TDC(\'O‘(\}HCCG:C(\'\CC‘(\‘I\U‘.LDF\CCI\'O
OGO e O I PP 2O FN N (G COC O OO I 0 00 OO0 =N AT
Clrd et O f v = e e v e ] v e (] e et e o

.'Il.....l-'.'.l'.'..'e.OI'ICOQ'.CUSOE&.Q.IGCBE
ACOW O 0L FO 2 TC L NEC M C F CLM AONINO MmO IS0 I P AN O O OO
NCC O 0 €C CE R NI F OO0 €O NS CCM CFNCICH DO 2 =
QU 4O e o v e i e v el eed e O A e e el v ~y

"Q‘-’a-.--o.t-.c-.n-.-‘c.nbll.'oout&moc:n.‘lc
ALCICLM 19 0 P 2 I O DO A P MO U U OIS M I 0 28 T 00 S P —\cmu"r:(\'v‘,‘o
"(xCP‘C‘CC\C‘r\CCLF\CU".U‘.U".\.C\"‘/I\I\:f‘LCN(\JO(I'f\I\\C\D\U\I\U‘.;"I\UTKC\CUTLC\CU?(\!NC\C
OO O O Q9 e o Y bl emrf e bt d el et e ot end ot — g

Rel

e = e
OO C O o G FINEI (OO T QU HNE T C w O 2N O O 0 S
DA CD D B CABD I T [P s P P e O T 8 DT DL CLTCC O TC 00T OC o
e—‘-—-:il\:-t\i\-:g\:lﬁe—'i.-4-(-—1—-'.-:—-1r—(.—(.—l..d.—l.u.—-l.-(-—u—l——i-—&a,—-n-—-l—u—:—a—%@-—xa-—lv—(\lmf\l(\(\l



° ARy G zroLul 1 11 g1 1 w0o+T L2
: w L wuU Lt m cudtyhe Y W 169l W leegoul W h_e A i1 i ‘ + wwo W
i N L 1 W % W 0G°9Ylce W w w Whmoo+wmg jvw
4 L F - - Lo
H M i QIR N AYE w 1OU+ut9 R W & vSL W 89194 W 0g°G9L W % W €9 hl W C00+ghy e w
M W M PUUES TP W s UU+G0R°C W I HI11 w Geytlil w 16°61 LT w W w gy e ~W 100+6ew°L #
.P P - . N £
H Wﬁau il uw Tty Unlodl cUU+edge is 5011 } Saetiil I 1626117 i W } 6lel ! 10G+hgeee W
M i » cub+ulov®l » LUU+90L" 4 w A yol W Uir* 461 w 0gecol W i w Tee1l W 0004G¢5e1 W
It 1 . i )
1 1 L cUl+nEy®S » clU+nlirTe m b y0g w L yly m Opeile m W W LVART W 000+gpTee w
A4 & & !
i I 1 I gecoly 1 11 I i
L i . i i i ]t i1 i 1
i 4 4 oA 1 1 I 09*ilccl | 11 1 1
R i N 1 1 1 1 I 11 1 1
| 4 L owluagolcg 4 s OU+L19°y W 1o i ¢legyuy I ETANEEY) W w w 0ge I 000+950e M
L i ' ‘
: 1 i 1 0u°ib9t 1 11 I 1
N W i i W 1 1 1 11 i 1
} i W cUU+192°9Y » 100+Y9a4"y W 90t W L0201 W 0ge9LUT w W w Sle=9 W c004TL6¢ w
s & !
i 4 i 1 i I 1g*0tly ] 1 I I i
i . i i 1 1 1 11 1 i
» ; : H | fooouet ] : b
i i 1
i i 1 1 i w 02 oie W W w W W oK w
1 1 1 1 i .
1 1 cuuticn®y h cUU+cYB e W o 9L » blglh w U9*enn W W w yLre w 000+86L0E W 4H w
i i !
LOU+,09°y 1 100+clE S 1T 10wt U * 4041 T1°wUnT 6Hbe 100-gitis9 3
: e o e S o
1 1 1 BeLbl 3
i i i I 1 I 1 11 1 1 1
i LoEUU+559%C » clU+stin®e 1 #T ¢lg w ch*gly W g0*0cg W w w 611 w c0g+hgley » 1) W
i 4
» 4 (AU SNAN » cLUU+Yuh*c w [ TAN » Tityesl W Bheeeel W m w ¢G* 1 m U0G+G. s W (636} w
i . 1 i i 1 1 0w*s i 1 i 1 i 37 1
1 i i i it I I 11 I 1 I
R I S S S S S S S S S
RN i Nl i UddZ valdy i voa ) 1 1M ST 1 (%) AXA L (L) AdX I v dyoTva 1 1 0/0dud I “ped*d 1 yidnd 1
i 1 _ 1 1 i 1_ I 11 1 1 1
e e e e e e e e e e e e e e e T e e e e e e e e e e e e ] T T T S e [ T e e s e e e
valvdiv Va3 a0 ad Cliti~  +xx000°1  =A fulvo Y (000CLSp" 05ad BYE y4TV - 3nolgwvy -
ddrivan  LUL*UEcbs CuaNdnw LUy 230 Og iT gc [ GLH61 VAVU ILNNIN GGt eGlT 0I993LNOD OdWw3L = VENSiw -

ARV 199V

vwuu® VSN E) o el Gl ol wibi  V.iVd ILiNIn 0RO GOHE Th -



ANTR0.NNN MTH

DFCAD

30

u

27

1

1975

141,783 MIN'ITI DATA

TCON

CAMALT 2048

19

SPETTRO N,

in

© * ¢ ¢ o en v oo e a0 Oleoobcnattalcebetnonvcocsﬁﬂovaln-

OUL TS = O O N O AT =8 L b~ FD e oo
CILCOUY AP e CNCE T IrNE i o SC

_ P e i e s e oc o rTaee to e s e ke
“C:zqgmﬁggumngww«mcswra:wmqmc: <
I C ey o LEECPR ™ CoC M Csh § 2202 o

g;gi{i@gEg&%g%zggiiﬂiggﬁaaiwu:owomrLmwa?ncfrrc?:cw&irékmg
QLR R QO i O 107 e pmer i e e, SICITE QA MA ARG AQA AT Qe e 8 e e AN EE C = O Sl

T e e 6 e e € o e e e e e g e e e € ] e e e e Ot T e

LG TN Ol e =
2 CXoTMU-Cr
Y e
MO MO

P .
Ne fun
¥ ~
(a8

c

g
™~
o

...QIDQ;C.._:.'-'.':.‘OUJUCIIQEBOGG'GQEcvﬁoluln&ﬂoueﬂ&wolotaocaluvlo@ﬁoﬁtﬁc"9'5 e

agi;;\h‘h\r%_anggﬁcguhdcc T AN O NCOCY ol C 0 € G CU O U O TOMC N CP N C UG L CC v 1O O = O

SR REe T e rre iR b e el e el VR e T L E R EE ST RN CS FRTERT
i N : -~ ; N W ""C"*C‘CTIC\YTV‘\CF"LFP’T‘*C""ZFZ?P cCoa o — *‘"C‘("T‘U—\"""C NG
CAPC =l CP C=IP FTOCOL ML e CO 00 MO O S Fer v g N nan 2 ZC =F
MO P ADE O T I RGN M OO UL QU G et (8 o o et QA CO O S OO AR O AR QO r e e QOO ' CC=CC C
——

N e e e 4 e e 2 i ) et e T T e g o

AT A R T T e,

' ‘ _ € e 06 060 0 o000 dcos raan o000 oe o
h@mmm~:o¢omrhhmm¢mmch«owccﬁhomc~cn:cmsmmcc0m~hm~mwdaﬂccc::m~¢w¢$mcv§£§§£$5;&é
bom%cwcEuwcchzuaamuw«ﬂcw:cc::mwwvmwhﬁsmwcw:saomﬂ:wabu:qcmé~vdu¢é»0~arw¢~4~w»
M FEOEDLIC OO T @I —C B 2 10 10 = O AU COR QST CTC 500 O w0 0 (O HIE 5 et 9H e (O e e e S ML m S o

mowacmﬂmﬂmmmmmcmmh®:¢w~060c:b@@:jmmmmmNmmmwmmmmmwwawumwmkmmwwwwmmééowoooéc
:rv,_‘cﬂ\ MO USRS MO MM f\;(\:(\l(\l(\_}(\'(\_‘(\l(\]r—‘(\}(\)(\‘vﬂ(’\‘\-—v—’c-’\v-v'v—(v-—h—ln—i—h—in—-'v-ix—‘(\jHHHMP‘W;—‘?—VJWJF-J«—J«—Q—JH-— ot ot gt e o o], e erd €t ok
—

éééé.\écl(;—:o&r:\.-c;..&'lllou.t-ouc-aemooaulu:cwos.eact-anoalvaa-&on»uoeunnonocaor’uaec00
> - ¥ \:U‘ 1Ol Q0 N O QO U Nt QNG 2 OO OF CC O I IS L C NNE i~ O CTINC K © N OMHUOC ) ™
COCIM UL MO OCC ONC WO OF Qe CH Ot b MECHOCINWHC O om0 L0 "—CC;:.‘G'\C Qg o 0 C U'gg\ :’C’e—r‘“.g‘ CSE
CNOAM T AN ACC =@ IO NN ~— OO N O IO T VO O A QRD v OR) o= O OO D o B et WL O OO MmN ot ut
-— CNCCOUCNC OO MO C2 OO O O ot o e PRI R RO IO QO VOO QG Ol (e o e e (L e e (O e [=(e ol o

IR T P CC LT L0 2 ORI A O VO O OV OOV N 0V CUD v ot oo e 4 6t 6 ] et 0 s 6m et 4k 4 m e ad etad el et e as o ot

—

S A4S P r e Tt TP ST LeE KO0 E0 8L 06 L6 S U C0E0O G EE SO ECET @G BN CC e CC 6 60 00 eE €SGO 6 O
HOIMOAUNC FANCNCC L G O T N QN T I OO O O M) o o OO 0 ot O ¢ SO N OO NN QNG OL 2L OUNC O T -2 0 <
CHPPLCAMOIY JCACOCLEANPUNFINC IO CLED I OCIU O NS0 2 220~ O C @A AN Lo OO G IS D o002 10 o
C e T U0 OO v—'(\FU‘.P-‘O;“FTL‘;“LPU‘UT:T(\U‘v:!”Lr“U‘NONl\i\(\‘UCF\\L‘:?‘C-‘U'C‘=—§\P'C‘Uf:i‘:?’-:"Cf\fv—'w"u"i\i")i(‘Q\J(\C\UcTC‘ O QI - O -

AL
-~ AN € OLC T CAC U —=r-iCC SO O N e OO0 T ID T I 3 FTMTR RS CUOUPD IR D0 e OV OULT OV QLU LU CUOU N T OV et oo e\, (8 om foksnlulon 028 o pl
et TP PO O 2 2 MITPOINTIO O QG OV Y YO Y OV O O et et oot it e bl sl o o Q) s s e 4t ottt et 4k et ot ol b

——

@ 4 % 4 4 e ¥ et a8 E T8 L E 0O EA 6 E 0G 6 6T € 8B OO GGG O C G E S CC T 6 C AL G GG & e O 0 C €O CE e €C a6 60 & B
O OC —ECAS ~CU AL O UL —CINC AMICOACR O M O INNCNT OO = X 20 C CONCE ST " M C OO S of Coie M~ Lo NG
X c.rect RO QLM v et OO IO M) i CF C O 3 T NOAN O OAS C0 —eAOIN 2 0 el N CE N EN0 oF CAC Al O =L

—QoC Qa
U wtemI LNCT 00 NOC OCO I M)« OO0 MO CUD UM U QI O Q) =P O =hOINYEC M O OO OO F O O F N0 28 VD) CX0 € OO &0 OO0 OOy & [N ey
C CONMC rC2CUPMOUNCCOPR YN CeOCC QeI (P PN N E R E R R COZICOCACCCON C 0 e e O o NS eub il will v ol S o g
Q=T T CAC W KRNI O Q8 OUO O OV U OO o= O O ot ol et el et e md et e md ot e 6 crnd e cnd o i et o o el ot . 4l 6 it

st emdend ot et

L R R R e A N LY 9 6@ &8 06 08 @P o O OPEOQ GG EOC OO GO G0 EEEECECL E L CO G F 6C G 6 C G €U B E @

.
L P = G OO W SO MO NS C WD QORSE QO I ISP 190 =190 O el ORI 50 P o I INC O EC T CC AT N v S C 0 e

A I OG0 O M0 19 0RO IO A SR QRO Y G0 N O & NS w4l e I3 € o010 €20 w00 Stk 6 CINE I C 10 0 00 I otV 10 23 P 3 15 QU
OAAHOOICCTO I FUMN U N0 O e OCC 3O OF OF ™ NNC NN N T QOO T eI 0N ) o - SO UC e o o N ODCHIN N OO0 O
= MO OO I CS M ONONGNCOCD SN G eC O CNCE OO DM IR MO QR o QIR OO CC VT QU LY B R AR S QU el el ity off DA ool un Y wl

T OO O 2 S MO MM QU0 CUC OV CU O e OO o v ot amd e e e gl et et ned gt g el e ot ot 1= sy o e <! e ot o et e et et e ) ymd a—? i

-
% ke s s e v o w ws e e s ae e e e w oo C e bE s e e O toce v EsTEOECEEdE VOGO o RN KB

60 AC QUL e OO M) s 3O v L0 QNS S ECC O M & 0 2 10E Q) e NV o e 00 G I L JE RN T
Eggc@mccmdeNﬁchHCC@F@@PCM@C#FHNCCNGHWFSNQJCNWKHHO:M Ci~ T QNI IS ol O
Mt 3 ONCIRC SN 20 QOO O & O et M QWM INT AN~ ONF OO~ O et =i A 2N QUM AU T L LY O e S0 D SO O M)
I SRS CRE O SN CIEIN C MA OO I O IR it OO =0 5 010 3 3 I MICEI00I QIO R0 VAT (VU Cues _CDOCT OO D

o QIO NS O 2 2 2 PRI QY QSO OV QF OO O e O et O ot et ot ot e et ot d e ot o ef el bl ol e ot 0

PSR RN SRR R R SRR IR AR AN A L S SN
LTINS OC MM —CIN O OE D00 IR CIL L QAP IF OO0 I SN NI O O Oisl C G N :
gmrmmacmcém,:zmmwwmh:cac—caamvmm:ccsamccmaqaccﬁmﬁzgm@:qf ¢
T O Z LN GO e M e 0 2 T M G i OO M w0l =30 240 QUL 0 COQING T AEI QU (I~ 17
r @ OM T eI 01 C OGN0 CT [ i 2 et GO OO —AE G QU 2 MY RO RTICHIT (VIR IE RS QUG C VG I '
T NG M BB = MO A OO O EEN G O A OV ot wd ] = sfmb e et e st et oo et emf e et e e st e e
et

c e 6 006 s &

e
--'lcccl'oo-n-..ouq.ln-'-n.ncoacuuonnaiaoeneaoﬂ&:c\nw:cea1::;:\“(:::(’:‘(?,L.‘,\,,‘.‘(:i\(_\kr\'_,,_v_‘[\,\
3 : ¥ =M [apival oy o) P‘:T\CC’.‘\C:?*‘Q\I\MC‘V“'U‘.:.‘C:U‘,QV\Cl PO AL 2 D OO I CA T e

S R S D AR AT e R P D R B R DR Con B PR

) EX Y Naffel Z ol s T A =N TITU . b H / T T; -/ o’ 4
N ™~ ‘C_:“‘ (\:ﬁm\g ('}!\\CH N\ér{c)fiu:l;fjc‘\c v'i:—:rgg%g:C\C-\jc—fgd’d'\%)ﬂkl‘:lff‘\r"mf\:f’fl@ﬂmlﬂ(\:f\'r" (SN aNaWaUsaWeUNelati oVt u i f\'(\_l(\—l(\i\_.c—i::iigi:
« (\J;(C\‘):‘(?&L\SE;E?I;H’:EI;)iWr”MNN&NNN(\}N-ANHO}MM(Q@-u-dv-éu—(-—«—(.——H—Je—h—(eﬂ-—(v-«‘-—-(vl—dv—l-——l.—d«—le——ew-.—drq_dr-t-c!.—(v—l‘-«—u P g «

o

. e . C QI ZNCR C0 C O FUNCN €0 C o0 F UL
C”“”*m““”cS:ﬁﬁiﬁft&i&a&&i&&%i%ﬁ%%Q%ﬁﬁﬁﬁ%:33:jj:j:tmmmmammmmmggmccw




"é\c'lr:':\c'(\.j'\.lp.ctﬂ;r\-lf:':(\.ju::;j.q;u:h-c.:Vti\.a;(\a_'\.uzc.(\.‘a.a...Q'Deﬁebno‘w"v"."a

~ } ol ) . i - 3 | Cat Qe OO P el 040G € (o 1 Pttt tessoceLsostovonoesoae e
o o s S iy o S e At -y
L2 ) X - DI QP NI G e RO AL R 4 = P EEtar = o
TR0 0C FE COCKE MU NN 23 K MK E e o 1o e p 0 2 O E G E P COCHI U U = PR 2 M K N 00 8 006 6 60 6 Rt bl
- e e o - oL o <
r’--K-‘\"\E:;r\-:\é(\'coo-onr:é\gcorou:c;r(:h:qta-sua-o.n-waa.o‘asaoauza=.agneuou

{=1 5] = -C O . AL =M O 0 I W e (L ISON [ Qap PP L A © 06 ceto e e
N E e e e G e e R P
It 20 coe ! ! QLT IO 0 CO D CH MRS LR § 0 G ICE L OND C U e K 5 e 1A e e e e S S mEeh e e
u—UCU:_F TCC— O MOCHNE RSN N NN S F 50 C e o ~es by Erh At Sl s S S A A (VAW LK A L it oY
" i —

et

FEE RS R RS LI R R R R S SR

Nl O AD PO C P SACACO UG w00 QU 4 S QUMM T o QO SOOI ot Tl

- N ' Y § . ! 3

eC OO0 CNOCANT COUT OO T M NI S C AN SN ol 0 O © CLCF IS R 3 3 Q QUL QL 2 It el ¥ RO OO ¢ O

T2 ™~ o cw QPP IO P DAL et 0 FU e TIIOTC & Q- & DU LD NI 101 IR M8 0 e B A

S0 00 NO COCOI N OO I O I T X IIGIOMT T F T M it woto e - g TN A AR A AR A A e o
- e 0\ ) ! <

e 65 s ¢ oo ow L A A I I A R R I ]

o e
TUNONIU 2 @ 0 ALC OO 19 AN e OUHC 109 2 i\ O &
B

B2

a9
790 .
258.

5e a8 % o 2 e s et s ae S ee £8P ee 085O B S S G 60 86 T e T EC O € TEE 65 0 &0 06 v o en o eeuws0oo0e

6N CMD SHNC AT C©Fll0 3 Coll N D0 et QP FT IO 0T VIS P S M o U S FOIC T 1087 G DAL AC O RO e 1 i :OG ff;‘d.ci';
e e E N S A A O E IR S EER QT CUmd CITR 190 WO el 2 08 O =S U ™ O C C g Cart P e G G
e A AT i b r‘%vkm::’:;:‘ggglt'i‘lﬁoomo:” f\(:rz:ccr\g DI FHQMIS RO QARG OUT OOV VLV VOGOV O i o

-t e et e O =+ - N
Ve e e o s b e P e s e s e o e s ®se su 0 a v e s ot 06 08 €50 8 s 0 & et v 0o 6 06 et 0 e oo 0 eo e o ecoeees .
DL LM T W N0 PO OMIC Ot riC 2 o F S NF N INCS e~ ik OMZ I OOE M) I EOMI~ A D10 S S IO T e & U
"REC 0 0 WL EQ = 26 CF UL &2 mUAL QR FF CIRC I w5 CoCa o of - €0 QE At 2 26 5 AL QI 6 & ot g b Shr e ree e
I OP OO CHEC L O OO O IS I NOR (O B O GUNE wit! 10 MR 5l GO RIG P 80D D@ 2 UG OIC 17 10 15 MO 17 10 (A8 U QR QR i et O et et
SO0 €CC QECUNNOINRICF T3 F ML 23 FOOE et = - e ) o
~ - -t —

a4 08 4 e 88 W 4 s 4 a s B e s S Ae me e o 8w B0 G e 8O0 8 6aI0E e B woec 0w o <Aee o koA co Lo a6 cecao o e
G M I O I ACHEN O T CC—N3 CCIL CAL e ST = Ol OO0 w2 O A QI SO 0 G QLF O L
L O~ CO W= SOV eI NCHC MO N30 0 Cr OO0 i = O MACIICE N NQ e = CC AL C s 2 20 2 C AN OO C 80 QOO Q06
AWOO I~ O QAN T NN C o F0 T N O O AN 3N O M 2 WS A e CCC OO0 G2 00N CO =il MO CC KNI I ISR 15 O AU O SO O O O Ut 0 v .—4;4
~COoCOU0CCCO—F PP LU s MENN DI U me e 0 e - ™ ° -

-t i - "

o
<

<
-

S a6 95 4 5 68 % e s e e s s e e 68 s se s PO B SO E T ee 8 KO C EE AP E OO0 O BT OB adE eI D P oL GO 6O O &
HOM O 20 PO OXT 2 QU SO AUMDING « M T COARS MO O I O A3 OLE O N T CONI L O Oy NF F NN
IS A O CRO N O CICOM w0 1N H O\ O~ CO 3 ©CU QDA O WO COMD =0T FF 2 1080 (0 COU w10 Q0 et 9 O -
) O~ I LNCC T~ P~ O OO0 FI0EC D o A U A O =0 OO PP 2o P MONC (Y 00 00 O SO EC CC O e SN IO 1 M) 3 M3 00 QU PO AU SV U QU QLU OO N Qe o4
~C CcCC OO0 CCe MOV NG T2 NV MMM F 0 20 2D et mle e — =& .

— Labamienivel — -

e e 3 6 & o o6 % 4 s e E T B P TAE O PSS YPOOE ST LB REO ST UOO OO E R CE B FG U EO L LT PO
OO SN NN MECECE O F N O QN O OO Kot ah 2 M- M) 2 €0 23 00 QIS O DS QIO O N TN QU O et }

T L F OO MO CO IO =G T A0 N O S CX O QM OO OO w4~ P O MO 2P IS OO NS O I et Ol O F
FHRCCINN IO ™ i SN2 OO CIAN ZF OO CAOC N ok AN D SV 2 3 MM w40 0 0 2 00 CC OV A\ C TN KM Ionvad (Ureogre
~C ©CC 0 OCC CrC M-OWNION NN o 22 10 MO IO O oot o emd et emivd —

-~ -4 i) . — N

'l..t-....-c-ul'cu"..‘.oal.la!lEt'uDeln'ﬂo.elnwuscqcoluw::':1ot:=J
TNF—LCOMCCoC~N0 oo CHROAIC NGE F X CUNE Ol O O MO N LT O D IS U0C SO or i~ P AT AL e
AE RN L0 C 2 aod et OE M LS CONDS L OO0 —nCOE = SN A S QOO W SR I U 1 I OCOOGY o :
NS ORI I i O 0T €0 MOEC D S INMAT SO O N0Y O T N FI R OO0 WO M T CT O M WU O M 0 2 PN 1 NGO
CONCTC NG CC CUNMCICININ N F 2 2 MMM O D el et ety eied ) o
= et el eyt — 0

OO e et et

Ve v e ®
e

‘.".'Ocl'nwlltdl.Isc...u-e'el-aoaaQIG<L,BB=u!;loam:-,:05900-:uowﬁ:co@ubn';avt1(,~e

I CNN N O IS ONCC O e o= -W?LVTL"VU‘.C‘\EQU‘,(\‘\CNP-’?\LF‘v-'Cc‘v—l\C*-'a‘z—'MU“;*(\':j”l"l-"“(\?v-C‘:!‘CO‘«——*;“U‘.t\ Cu:!‘:L"C‘:rC:'CilFEL: COx AR
Retoltelos CC::?‘\(;IF‘ "JV: $ ca~o e \CP‘!‘\C((;LCO‘ QUM IT O OO O I O =40 Qw0 C o O LU0 O 8 UT\/QGC'CYC“\CWCI\:?’I\‘\.VVLA,‘I( : ‘rC‘l., ‘L—‘C’ig‘?!\
PN QU I CO O SO cr\;rm:mm.—«—-«\sxor\r\cce—'ou‘,dc\;rf‘;\r:m::-mm;*c‘C*t:crc:c:t\c:rcwcc SO U RIN 2 O MO O QUOC O O VOGN e ot o
ToaccoMmeC C-C'P"I\I\\D\CUTL(\LFT\O:T;'*:?';*F’}VII"}P’??’“.:!’\CUT\jE“\‘J-i-—q—i--l-JM - - i

—t —t Raatlat)

: : : Ly OIS O C e QU O O OO O
NEO €O 2O C O Cmi UM ot O @ € v UM FHNER €0 o' O SIS C ConiOUR OISO C e OB O C SO T C e M In
R D0 e e 25 05 SO 8 O O DR VOB € € €/ B 6 € O et emt et wrlemfet bt o YN A UV QU O VI ST MG IR 105 70 3\_Hii*{_:Ji:;:jﬂib:'_‘;;_f‘g{w;

T et et et e e et e e et et s i e g skl ot gt o=l gl et et




R T T T T
CEACC AL NI O O N O SO Gt
LR CN UR 2 CF M2 2K 06 Q0 G C R L

e o e et e (L o e

R
CHOION IS OIS I i
Lol il ot - TR~ NP Tl T

Y]

.
T~
B

ces s s e s et e et e ettt ees e
FOCC LU O NGC CLW P —d S el 3 O
ZOC L QT et FOT € —CNOC N OO

e 0t g et ] e e e o ek e et

I B EE
e anciyrzaro
[l VR st\art o T T Tol Tl T T

& o e oo aoe
COTTIa
Lo Qe

S e L TS0 SRS S S S A L s
I i O LOF LD TSN SN 2 0 I SROCON & QLS
COMC O IINOVMOANATOCNC O e et = = - = :
ot et e et e v et T v e e et e el e e e ! OKK&W@MFN5NU¢C¢UQ”Q“E
Ll

' —

e e 6 6 8T L L TEEE L L LLE EO0 5 0EB 6 06060 0CEECO CE OO &8
CPIOCOC O N NT QU CM — I OO O MO G NI N D OO e o (TN

PO CHFTUNCO MMM MO A COCC O L CMOWn fagiaginiial Il o
P S pu U S P P R P L [ P PP lncime s *Um@r{%nr <

se 2 e e v 40 et B e eSS PO ELEELBLeEETO0 0060 E 06 L0 e
PSS P EQANC OISO SO N MO N AT € ON N et O =0 (0T OCH et 0
MCECUCUIFUNONPON N e C Qe CS I sry

et et qund et et ] e e [} e e el e e e e et e &

Ge 8 ¢ ¢ 8 6 0 % & 8 4 ¥ e P E ¥ e e O e s e &5 TG 60 CEC OO A ECCE OC QO GE
MU CCACaC IMNCOAN ~QArCICCUCCI N CMNAT 30 CUS GO TR
CUNSLMUENINM M S TN I N OO O M2 CU e S CUrnEC —ae

e e n t e e s e e et s e e e eu e s b ee s o BE 0GB e s 0960k b 6a
OO D OC L = MSKIN OC OV — A0 O AN OIS et 0N F OO L IO OC S
PO QIR 600 I QU eI QU OO VO <G €00 CC CODIN OO D F I IR S OO F 0 etk
et o v vl e et et ) el e e e e e e e =4 ™~

@5 e 9 b e e v e e e e e MEGEC OO E P OO EECEEGE TOO DR CE S E OO
O et N O O 08 O C O G 0 O = NP IO F O T IS 10 ST D OO
AL S F N OISO N MO 0 00 O IO O OO N O 20 20 =0
Qv et e et et et e Q! v 1l e ed o e e (3 &

©4 8 6 o9 o e 4 v s e G e e S s e 8 e e s 66 co ¢t 6 5006 e4G SO 4O
QL F OO CNONINT F A3 F N0 = NG CC N CION — O OO OO 0L
SR o X =Nol TpttaRlo Tal iat= oISat o R=ToX ST VETNEP- of oof S-ul o VotVe I TolVa- St ol Iatl gl TR A BENT L b gl
Qo] A0 v i et et o rd e ot e of ed ef ed e et -t M

©e 2 6 68 e s P ae v Tee s asameEs GBI EESEG UL S QOSOB TS LOOE
WOOC N 2O O O C‘HHN:TUTC\C\L‘C‘C‘CO'—!@NC‘U‘H"JN‘:GCU‘\C\CI\’\\CNC
= T U U MO - Q. NV EC I CC O IR IS SO CInt~ I E N T
Qe e o e et wd o st v e ety o v b e rd el g

O

UCﬂNﬁ:TQFQOCfmmszPmOCWNWchPQUCHN&:WC&&U?#NW$
mCGG@@@CCC@NPNNNFNBNNQ@G@QQ@CC@@OOCOUDWGOQQQQC
et el ot e e o et e ted e et et el = e e 1 e e e et el 4 et ef e e O [a4atlat e



R L A S e e

I Lg°pbul
: i i t i 1 eovt v
' 1 4 4 I 1 1 00°9tig | 1
i 2 1 1 1 I I 1
i n 1 i1 W W 0y 594 W W
4 i 1 . y L
w L ¥UU+gYec W fOU+L80° ¢ W e ¢Ull W SR W\Hw,mwwﬁ W W
! i i 1 1 I 08°46T I 1
n i i 1 i I o 1 1
m I 2UU+pnC®c w cOU+s L L m 1T 0% m hgeele. W Opeily w m
i !
n . 1 i i I €6y 1 1
i i i 1 1 1 § I 1
i i i I i 1 09°lcet 1 1
n N -4 i i ! o 1 W
1 ctL ]
i i i i i i i I
1 n 1 1 1 1 00°169T7 1
i X i 1 i 1 ol I
i 4 cUlicyb e 4 L00+90° % w 1T 9401 » 0465201 w 099,01 W w
s 2 1 i 1 1 18°018 1 i
1 n i I 1 1 1 1
i i i 1 1 I 00°0UET | 1
F : H H ] oo | i
i croLe 1
: i i i i O 1
4 £ 4 i 1 I 0y*csy i 1
1 i i i 1 I 1 i
i i i 1 1 I T1°s0nT } 1
1 N 1 1 1 1 R I 1
i L 1 1 1 I 0y*seL I 1
i 1 i 1 1 1 I 1
1 1 1 1 1 1 80°0<¢e 1 1
1 i 1 1 1 it o1 It
1 i i { 1 1 Bhecekel | 1
i i i 1 it I 1 1
i n 1 1 i I oncani 1 1
i i 1 1 1 I 1 Yo
b e Py e - ——— . - — l-.lyl..ll..ll'.l.ll'l T S p—— O —— e T s o P e e S — T o e
H i H » . w 1 w : w
Jar i i wuii L Vddd vedv i wWog oo 1 Lhi STl (S) AdXM I (LY AAM T v 3HOoWA
i . 1 1 1 1 1 1
B e el e e it Colal otttk alnbabiatintl Sedifelatabuind i diattitl Sl it R
valvav Va31u0dd chetl=  +xx000°1  =A tulvo 9 yoLoVSSp®
’ FER R R VIV AR SVR TS DLNZniGy AU [US ] Lc 1 GLBl Vivd 140INIW €84
uuuu® USShTIE 0 He G1 [ hibl  vVavd ILONIW GO0

[N

0Tl

#0071

It Yot Bttt ot Bl fmbod et ot ot B bt bd Bef fdfoed fonfed bt et i o Bt ot ol ot BTt

w 0706 yu3

L e T T e e T T T T e T

0S3d
‘T4l
uouhe

Wﬁmco¢3caeavw
WANCC+H~N9MVW
1(10g+eLL eyl
% 100+916°L w
1ei0p=-g149°¢y]
1004601

—

Bt el Bt ok .

(c00~6%8° 1)

2004Tneet

(10yu~gne*l)
(c0p-800*<C)
(0004619 e i
(c00-g2¢*Y)

e

S e bt b Bt et BBt Bty bt e bt Bt ot bt ot it Bt b ey i
e

I ‘*w*d*d 1
i i

Wi vy

019934NpD 0dW3L
OLHNAWY 199V Hea L

16

< L!
o b

oo 2o
Vo R > NN

< o

oo Q
a s ¥
Vo et Bl oot B bt ot Bt et Bt it et Bl ok P bt Bt

—

< oooow
(SN SRS

L
'
et e ded et fed o it it Pt ot el

i S

W3d

VunsSin

= IN0lgwvy -



"I IN

A*210,000

NECAD

1975 1

JATA

TCON

CANALY 2048

11

TTRO N,

SPE

139,083 MINUTT

1n

LA . * "‘.G‘d‘.!.GQQG‘uQ@qq e
S S I e e e s M O M € i e & I e e e o et e s e e it s aeaae e
RN - e . D T T G U wm = C NN G o v ; NP
N A A T AN T A e o TR U i N Y et A St S-S S A0 o e
0T CIMCINC (O 3, e O e cu"uwt;\#rlv{\‘dégli:‘;: FOCHLOMIMEOFNOL 0 TEwa e o0 C oo i e CMF Calr i EF C e
TEOC T NI I MR I QO MO R QG Qe e O OO O N D NN SULEI
o= T e = s e T e T m T (% T e e T e T e et St e T T G gt
R R T S
CHAULE OGP CCZM OC N mOCE T2 CONAL ol b €O oo
PECU D Crel LI OO U SRR ERG QN SC F e f 6.6 50 oo
¥ UCRC C N0 O OU N F LT £ 0.0 O O 40 N w0 B A
O ST PO COCCOOL 2™ e CaC MW 2 KK, O O S
B e N N Y s N W A= i A

L I R R I I I R R R R N e R

© @ s 0 0654 s e o000 ecessocene s
AL S S IIEAE QWOITT O OG OIS IE LT 0T OF I (N OSE QIO LD 1 OO MIEAD ol 0 C (G 190, D 100 i § a3 oo 13 oGy e
FRCITLEOX CALI—tin OO 2 C X LA E w0 QrC P T NG I NRC MU MICCAC O CF OG0 6 0 0 8 (L L e = o F Lt G 2 e
W3 Aoie CAD —a DL I Oag B 2P0 O © O OOK0 +C 93 INC 0 (i COE T O i IS AT [ € GAL R OO0 TG e 2 U o 50 e e 1 e e & oy
QL L AES S —ACHI0 ML F N OIS M QD 0 T~ T~ N PO OO P S F UG A GO B U LA (5 (o P 16 147 1 50 O G
WEm1 G € NI CACPAE 3 2 MR 10 (N CUO O QU Q00 o @t o ottt s et ot - : il
——

R o Ll 1o P Pl R D A

A I R T R R I O S A ]

Y e e e 6 mc 8 o o0 8 s a5 P e s e s ok oo e as o a6 s ac e e coneae 6o o .

PP QNS T O EM0 O = OIAC T S0 OHC DR O 0 O~ CUE D O 3 D 20 I DAL e CX0C T OO0 G o) 5 o8 bt & o C 1 ) (o

MO CY OF CEF O =L PR NOE MG I DR N T C ST Gty I 18 0 6 o o 1 e e e g SR OCer T I i rns

O M HCUNS0 =0 O NCEN0 O F IO OO OIS 10 O 125 O D DT 2 (T M et 0 0 O O e 6 5 ML G LIt L O T
MOCU O ICN MC RN S0 et OIS O Q0§ PG MRl DO O P L IC L U L e I o6 U i e i :
IOLT C ™ P AT 2 2 PR M IS O OO0 O TN 0 QU E\ i et bt e b e e et et e, it o e it i S MWW s s oaaay
——

s e s e B ® % s e e s e sE e L0000 8T 008D EEOE T E OO0 S ST TE O 6 D00 05 500 E GG 6 E G O

o .

MO O OO T CNVOM i OieiC F OO CUNINS D00 —=NINNTNO S QN INHT I DO O O D w50 o8 O~ 0 P~ DM IS~

el NE 22 O COLCU w—0C =t QU CR U =G P i = Q0 N CEC OLE D O o f QU C el €L 07 &L 2 : P

Crt N O GO 00 O O AUEC N = NP 00 OO N e IO NN A e 210 O O O O OV 000 8 OF O D s SNy

- LN C LT~ = I 2 D ACAD UG N OO SF 2 102 ©C 0 O NP I O OO C S CH IO NN GO OO0 UL U WL 2 50 10 IO QU T Y
ONC IS OC O 2 MMMV MG QOO QSO OUQIN) I et O o oo o ot od e ) e amed o et ot Qb ered ot e e otk md, Gmcd et o, ) e o el et 5 oot e g o et ko . ot 4

—.—

s e 2es e a3 Ce &y

® 4 % & 3 6 e e 44 5 T 46 8 63 4 e e e s 8 a0 S0 66 &G tE ST AT C G 6T chwC e ot & s 0 ¢ e 5D e o e oace

I-ONICCC LN AL IO OO NN C OO A COp- e N © ISP OO U 00 RS SO0 SO oo T om T e~ NLCgm

QMAS O O e OC S L LN C OO MO OO 20 OO MCT €~ T eI~ MM M R ORDES T — 8L SN o

Pt 0 OO OUPSCC MO A O LN e O MIS I —4NE MO —hCUNO NN = OO AIOD SO N0 NS i O <D0 2 2000 Ceto O iN CC N 10

- L LSRN O ol il N ol oFE ol o Vel N i ol o B ol I T dEoul e TR oS Ol o o1 ol o) ol ) RGNt SRV el RVl ol Pl Vol ol O VA TG T RV R ot TNl S Pl Fa TR TON PO Tt U T A A Yl Ll oW AN AN Al o]
MO SN OWDINTG MMM MM K I QOO QAU o0t e ol ol g et e rmd gt o d od et g et g d g o e e o e
—

© @ % e v o 44 s e e 8 8 e e ee 600w aeC e Se L s ENE ST DAY EOECHEOHSOOU BT C O A

COT O COCE M NI AL =0 2 U U0 QUEC O e O (0 2P 2 O LN w8 SO IRC NV T

N OIS AN A0 SO C O WO «ING QKD v w3010 OIS U N Ol O o 0 QU T 2 LT VY

et N 0 O OO O S0 M LN =S IP 2 INMOCC N QS CALI > O o v e OMG Oremtomd o~ ONDN0 I~ & )
: OO MO CS T CO NS DT MIWNC OO OO COO IO TS SR O U

RN G F IS M I OO OO QUCI QYO QU e smded oo ol o ot e e aed o e i o e e e ol e e o e

e 8 s 4 e 4 0 e E e s e s T eE EaEPEREEET €O
T COXT M Ot I OO o P =IO OCOMMNOC o O0T 9
QG vz o QU OV A OIREE O — 2303 O QWO C L o O o = N
O‘\SP‘\C‘Or-%?’7\Cr’?\CN\:-‘L“ QAN OIS OO OCIN NG DO N~ ONTNG:?\TQM-A(‘\!U‘.L";O‘\DCS\C\DCC:CLN
= O QOLC N G OO QN CO SN I N0 MO © O P OO OO O NS EWD
N0 CC SO C NN 2+ F MMM NIMIT O OO O] QI QO (Y seried oot aed o omd ot et e e o amd end oo cnf etk ol b ol oot ol
et

e

?
B
®
a

RO 2P 00 e oz O S IO O UR O 1T 00
FPe T 0 DO L N OIS AL O O D € et w0 SN
* e

----.......--.....---u.-.-o--e..e..u.oaeul\ozécia’:e:;_;’:‘:g(\?:(:«

- Qo CNC T MINC W QRCINO @€ MIE =it CONE »=0C — N M~ N e g~ I~ C “:i‘uh etaf I PO <

M ORI OO O B VAC MO NS SO CUDCH AL P~ 00 G(‘C\CI"?\DNF:P",?’T-—&\L:“*\. }i\u AR pus

OO WS T 0 C NGO kG~ O 0 (NES UM N0 M LD MO IS SOOI kN UME C‘<> ¥ c;\m\\.b“i‘,;.“ B )

r~ CL L B -CMT AL I~ S e N0 3 0D MO O ORI GO0 OO OO OO C OO NN N DI
—) OO C~ OO BNLOLT o MM MR NG QOO QS VO SO IO et o0 e st et ed el med b et md el o et e e el el ool e erd et omdend

it
- - s et oo s s o ¢ sees 06 €8 UEPSeEaS000GabodL €O G E LG S L LT © s =
U:C:V’:V;P‘:LK:Y’:::(‘SU:Y:U:C;((U‘.C‘.I:N:L:US(;\C'P:(;MP‘"\D:TC’ C =IO M P NS T P+ IO O S O (C et TN - IO P C o } e O

—C y . i : HTplaiNattofeteltoly ol o) o Fel
* bt —C QO e OAG O C CAC O CO M= O 10 3 2 (Uit it 2 0 OO QOO NUNETCA L O ) N
r:fgf'ruc 0~—#§%’>ch\€:€ gg§c :r:rf‘,r\mc:o«@ OCF O O CI P OO C OO g MF O FIOCAD CCpis o (’??-‘T:A”T::‘T'“L%'Cfi“{::ﬁs <
@ QI 01T O T A e L 1= eiC O SIS MG QIAC T I[P DS C OO D OISO RGOS L T S DY UL
T 0 P T DA BLOIEND o MM ) O EV O O S SO QN amd O et e amd ot et et el e emfend el et omd ot ol oot o :
-l —i

0

ISP

faagp S g Sty

P T e T T

9
)
o
1
'g
B
5
G
7
4
q

o o ~ . = O QINS T © e IIHINS 0 S0 T O S8 e
crerLneree S:&Eifkﬁt&z@a&a?&ﬂ\g&%%mr:mwmmmmmm: P e ST Tt olialTa Hat phIp ARt agt

f




e e e R R ceeuen

UALH G UCHC OO IMC Q2 CO T ST L OO C O U Al CrG D el el

¢cr:UNC(CCrdCc:rcFP~PW:CCUFV¢FCFCrCflﬂugV;g§gz

CLC —IELTLLLC P CIM O CLIC ol 0 C € I (L OOl e oh Co

AR e O OC AN NN C C OO H 22 3 52 e CAC C e v e et ©

e - ¥ -

e e s e e e e v et et te o s acea st o ecanecoan ...

e T 4 S e L L S e e ) S f oot e e ceiocaineceranevianos o
] \ Ol O C Gl L e TF - =C =

T R L N R A L R0 IC P Co a0 OOl CONU CO T =30 Codf C ot ¢ mr e bl ToslrEGcoyynscasc s

cmccmdbmeKCFKFOCUTUKVw{{mbcwvﬁﬁ:f&iiiﬁ@wﬂwcccccwa»fﬁwh*:w¢:~~?w~*ﬂﬂ SrReREREER

SO GNCO M NN OO N O OIS T F 2 I U LU MR e e me o i =TT o rrrmeccesasas

et O e e o <

e ® o & 2 4 4 & vt E o e a2t e e e abeED s 8o

¢ e @ 8 ® 2 o O 0 B 2 o n =
N ST T o S OEG TSI QL C S NS =P 113 C C 2 @O0 ISR IR i 4 el G0 e oot 6 ol e st e e e e
ESPMEC M2 Crl @ CRZT RN IS C 2 NVCPGPUCCCC@*?VPPO@w&UKKd“Lw’%;FWb&frVUPPQC(U~—V M e N O
cma«&@&CCOOCPhuﬂcGWC@GHQTCKOUSMPAaOc{mdeCCWNCCCG*NthF~w**ﬂ:*“ﬂm**NV;PWQ'RM&Q&NRN
NAANANA A SIS S A SL TR TR TSR S g P Tl ol Vot P I e ar i A s < TEmmmE
ot o et gl et gt et et e

el -

ce e s o ..
P COQINM M
~-oourrgC o
LU -0
afoe. oo

e o e e e ed e

-'coeouatoooosaomav!.@naeuyoa-:ﬁoe.-uaw'.(-ou-oﬁo.uaga.ooﬂ

JSSP\PGCT\I\\C(“CCCE\*C\kLﬁ\:iMu’(\:‘C TFC O =P O~ QO DU T v e D Qe oo QL QU C

weiem e PO OP- € QC QP RO UONMUPC OO M el o2 M0 Sl ACQN —CC 0 e

(\AP"U"\C\\,Y\\C\C\DLF‘LF‘v—%HCCMm-IC‘C‘Q POACACIS P 10 o 2o 2 IS R RO AT LY VOV

U O &I o v o (0 o o g o e o 1 s c
=

g

—

28 o0 0 e 0 s e a0 e e

5 2 4 0 6 0 S € e PO 00 E0 OOV 666U C OO W

- * v 0o 0 s noacusacoi»aﬂu&luu‘unaaaona
LT e w0 CLO CEACIN NG A S WO Lzt o & M A LA FAL O I OO C —IN O C©d O Q= EACK @ @ M 0 OMMG o0 PLN0 ONCT CNNE T =10 T O
CCCU U OCY CUe G COM OO 22 CICETICUNE CPEC QOO K 20 ¥ o CoF Coif B e 0§ 2 o =7 ccr\ M PN Qo G P W
Qe P P O L O OO S OO O C O =M U0 S B OO Qi OO © O Ot e o P Do o :“":f.:“L\"-“?’V"‘-*"*‘:"r(i-‘"'r‘"’?’?"("wc\'(\ (SN oW
[aV oW e aVESHAVISU oW, 1 00~ i e exf - of o DN oIV aRN o Vol Vo T VRRC I o~ gl ST o TSN TRlT oF VIV olf et pERIVRE; S P oo P 0
et et et et e e T - ol
®# 6 8 % 0 4 6 0 v s 4 . e ¥ 466 35 s e e a5 6 G 9 BB RS 8 SO 6 00 8O 606 O 08 S 6 9SS U e 6 U o e 8ot e F 00 s et oo et s e e
PO C L L0 O Ol 3 CoedN M =AM AP L OO SN AT COUMIN QL C AN SO M £ AT KNS N LW O M QUL M e QL Ol
TLC U O LN OCEN CH O Ol M e = OCH M OL = OO O =il C O ORI 17 21 E OC AR CC T 3 I (\ 1o e e 0 oot 22
TONCMINI @O 2 OO T OIS I~ O OO O O F\0F OO~ OO P (YN — Ny C‘OCMHC"(E\ul\P‘r:T:!’“ T N0 Z F NSO M NN
CCONOQOCOMMIAC CCP M COCKHE U 222230 UUNCr e el me s e oo oo
e ol ol ot g e gt = O el [V o] -t
" Lal
Tt e e te e setseee0 0 s a1 et v a0 9B 00 e e eeN 0L B00 I 00 YYD oS Lo L c s e s n
COT UL 10 O LT QN A O i O OO CO = ML O v et O 2 OM QAN U T QWD 10 P 1 O SN 00 ‘CC o<
Y\U‘(\.C\'?C NI O AN ST 2 O U e nC O ok W0 M I EMD OO0 GO T O/ OO & F (VDT " k » OO
AN MO O —NC FC NS O SISO O OO LN OO S0 o Dot 0 O Qenderd e~ K i > SIAUIaReV ol aviatiaUne
DO CLONOISN O O C OO EIN R 22 I 2O 00 e e o e o oo, el -
Tt et e e et 2 Mo~

-

S € % & % e ¥ e % S e s 8 e B e w BN GEe s N e O e U AL MRS e N PE SO 6O s T OGS E 6O G TG VO GG

-*C-Hr‘rz*(."r(‘ — N QOO OO OO MU IS 10 CLOPT L0 10 OO S 0TS O O AL oA I et €307 €T 20 e TDIE 2 I I P ORD S e
'-—\C"‘LFL(‘(L‘%‘(\‘ C\m:\\g?c';v:r\c\?c\ocr\ SOOI MAUMIC ML O ORON P P et =0 T O A T O T \L‘\C (?‘L.’t'-:(\:iw":(,_ N

?"U‘T‘-wﬂrﬂ_ﬂl\@ O MO N OO ARSI —hC OO OO AN TN A OC NS O G OOQC O Deded o OO 0 D S OIS S T e

SHEOO NN 20 CO NN OGO 2 2 2 2 UNC U UNCE e vt e eled ot ottt el o

e gt 0t gt o e O] e oo

—

P T R P N N

‘(\ ;\.;\‘(\v(\ o

I I A U I S SIS UL S S I I O AT b A T
ﬂCiUPCWWVCU”C@3N#@FFP*ITQ@OMWHW#CCFQBOwcfmCMmOOwcw*mﬁmcvmﬂmlW%*ﬁuh

CAL LT HCT et C l e BN IO O O F QCNC € OC 1 CFVP-C 010 O O «—«J:\\:**\L‘cwc‘wf_: ’cﬂ\:r ,

POT IO =10 —C CADQ 00 LN DM QIS M DO NG X N C COCINT I T CO QOO Qe O I~ o F 2102 )
M IONOM OGN 2000 OO OOEINN 2 22 SN OO N el eterd of od ettt st
et e md et = e el AT -

- @ onsca-e!cl-ﬂuwunaelseaawmuouecose-‘oc.if::u_::{:oa‘toc:auua
Y:\:Q':‘P".r\.(f.h" C“(‘.U;: V:ITC:"'O.:‘,.I\.C.’\C.C:;?‘:\éh:‘P:Q?C:;C?C‘\CC [ealNol o2 olip e ﬁ\p\cg‘@(f@ C‘U‘CCEYE/;CC;U(;%ELGMC‘FA\%EE s (‘E\\%\é‘c—( (;5”_‘1.4;,‘(\.\{:‘\!; R;j:[‘u‘%;u;
C\Cl‘:}'LFClPLFCI\(\LK\NP‘U“:H‘J\C(\‘h—‘O‘\C CCC w0 eed OO Sl WG~ f"\g"-"—‘ ANNOU = s s HT’/V;‘:;"N TS RSN TELERR
e O SO OO C € QNS O (NC \SLNEC o NG DG SRR MO M OO C N C OO0 G‘:S‘:Lr\i\\yx Yol i, 33'—4 0 o

M&bmamwwmmrcccmhm(@hmmm:**:+mmm&”r€“~H~HN“H“““
et et ed e g e e e (el

- S 0 O HC DN OIS EC ST NS O

e - o - CC SO INCIECE ComniC L (O C o' 0 1 I - 00 R A Aot

e nw AR A NN Sl Al B iy oD = D o-—.«-'.-a.—u.—‘aw-«-a-««*c\(\k\' R IO M9 (305 = i TERFFRETEODEONACS
[eaiesiansapeeieatostonicuivnonl eI oplorl eagopl oo e e o et ot el o) et o g et ond bt g et o) gk gt e b 7 ek ek el e e e 0 ey amt e el e e el




: N e ° s ¢ 3 5 e o n v e e
Qetd CCUC L MO T mC ONACE Cr @ O 206 OO @ e aee e o
Y 3 - - ~ ~ - SN e N s
TS el e N el v LU CCZON IS Crot @ c TN «
R f et ert e ves m e e LI CT IO T IP T P C e e
T T
MO C 20 LT C el mC I CPCOM0 COCOUY NG oeg Py
SN CC CR CZCC G COUEE PR T e COR G0 RE Gl F oty So®
AN AN OO~ e el e - i OO
4o o a s s e e m v st o e e e uae st et e e se e 0e e eene o
QUL AN IO P2 wiF O QN T C O O DM M OK & SO0 (O o s
OO IS —CeCC ChE AL CECTC S —eC MO & Eo R O h P N eE e
QLI AN O CULT Ot B o e, e s et =g
-
-t

“e s 4 8 s e s e s e P e e HOGL L DL L N0 e £0 B0 80 s NS EE b o oo
OO LN Ot F OO S CU O e IO NNOT € «0 I O el S
Comd M = OO G C O P U NS CerlC T OO C O T OO OO O 08 O ooty
QIO OV OV O+ OO0 O 1 i v et e e o e e o Lol o

~

8 € 0 5 0 @ 6 & ¢ 60 ¥ O % TE O e s Se LS ELE DO OB B e B6 G a0 ES 8O 6 D
OO OOC I O T OO C = N0 OO O C OO MINSIO AN—F NNNe O
COACN m O w2 O Ce L 0 LU MU N CNEC
QOO QIO O = VO e e ele et el e

[}

®e s 4 ® 8 s 8 T E 4% e 4 s e s e e 8 s a6 nos a0 S & EEEEGCE D 0 LE 68 o0 ac
MO MU —MININNOC OIS N =N OO C N T =0 AU N
SOUG OO OUIC MO O ON S0 CCC — T MO IO U OO (N0l
U O O O vt QU O v v e e e e et e el b e et el < —

Se o 866 o 82 S8 WA SO S HA LS B E SO e T L 6O 06 %60 o0 OC GO G
CC I OUCE A CAOMC SO C N OO O OO AN~ 10 OO F SO O 2 QI OO ISP O
POM 2 e C =i CC T € N CUNN CH - Qe OO CAD OO S NI P a0 Vet O
OO AN e et Qo (o e e e b e el et e e O ~

s € @ s e € e ¥ s um e e H teEET oK TN Ce ta s TO oL 6 FEEEOE uD O
QDN T OCIIN QN O F SO OC MM e’ 2N C A D COF OSSN — VO DU BT C0E
O A et AT O C OO OO T AP O CO CO NSO O MU GO
OO QOO QIO QT O et vt o et et e e et e ot Py &+

Se t o e s e e s o TP B s e e s e w U e s s 8 s 6 K6 OB E O § O EEOE E O TS
Qazace e ~e O CMMCMIOCNSCAUNK HCNC CAMINANMEC NO A (Ut
Lot A L O I e - O C-C O WO e cooC CLEM O OO 0 00 QD
OO O O ot et QU O O et v e e e et e e et et -t M

“e s o s 6 s s s e et s e s S e NGB s e reBEIOOGeE OO GE S OGO
FOI D et e OO SN N A CC AR CQ T O SO C QAN NN =IO N SO
nigher-3 HHr".D:ﬂ“.(TF(TCL.’TCCI\-I\CI\\C:“(\‘CH-—*CCCC‘\C&Y\\Q\!\\C\E(\\C\CX\HC\JNC\.C
OO OO QGO QU et et et e et et e e emd et e d et e ol L o)

60

CCwQIMNFICEN CC O r o N OO0 OGN e O Coowr I F U O O e QI
WIOE DO DD L O O PP PP PP P P (000 T 20 I T e D oC T O"C‘G‘C‘C‘Cv .C.C‘q
et ard et ek et e s o et ol 4t et i vt g et e ot el e e et e e e et et et ot e ot emed et 7=l O O OO N

LM COLU - ar~C Qe 0 .
\s -t



D S A e ol ool L T S S
L el S P

1
i
i

1

i
1
§
1

L e e e e e e s ol ol Sl o T SOt S S G W S

L e S

L e e o o e o T S G

SUUrpLr’c

YUU+pOE " C

Gl v N Vide vady W
VA iva 1V Vvad iOud
LLitNin UUUTUECEY OLNAnN1Uy 04U
vuuw® VSSITIE

s uuU+ell®e

cLUTLY L4

[ACRVE 39 RS

[RVRSES
0
[§]

B bl o b o bt et e B ot ot et Bmd e et St B e et eyt b St et o . e et st o et

3

o

it

¢l

1M

—————— e ]

11

0l¢e

GLU

1
1
1

STl

T

1

*

e e e e e e e e e e L e e L el o Sl ! S AU STy Sy WPy W S VT WO S A Sy

+Ax000°1

1¢
we

B8e
Gi

1

1

1

i

I

1

hooet il W
1

1

chrgly W
I

I

1

1

I

1

I

u. N

bbb ylLll W
1

1

I

1

I

1

1

|

1

1

1

i

1

1

L it
i

(5) AaA W
e ——] T
A "yITIVO
1 $i61
¢l hi6l

LZewell W 1 W T Moo+oofjw ER|
000912 ! W ] w 2004 60h8) g vy
O GYL W 11 WAﬂcc+omc AVW Uy
RS
1645111 ] 1 Gy 10044100 iy
s 1 i1 t L1979 §
0g*Lbl 1 i1 1(100~615°¢) 1 BA
Op°11 1 1 Tel M 10 0eget 1 H
pellg I ] ! 5 I OEY A ] L
greoly 1 1k 1 1 Bl
09°1¢21 W W W, w M v
1 i1 1 i L
[T 1 1 1 1 (el @@H )1 0%
) 1 11 1 I
00°169T I 11 1 1 g
1 11 1 1
09°9L0T W w W hgehl w 200+GeE"1 w L
16°0iy I 11 1 1 IN
1 11 I 1
00°0UET I i1 1 1 1y
e 1 11 i ;
oFA: 1 ]
° 1 i1 1 i H
ISR FAT LT 11 1¢ ~16¢* )] 3H
T1uunt 1 L W 206-90L" #VH 0
*y =
vocos | L W P
YrSoL 57
0*0 I 11 I 00 TR I ,L
go*0cg I I¢ +2yY Y
el W i W 1 aec Hh mvw au
Bhtcky 1 { 4 ) e
! I pleve- i 0
oh*shl 1 11 1 1 45
1 i1 1 1
[ S I S S S
(L)Y AN w Vo3U0WA W H 0/C*dds H *nedd w !
e ] e e ] Hz||l;|»x|b|u¢|r|:||u|Hu|::"|t||
9 ub00CC9p" 0534d L9% y4TV - 3N01dnvy
Viva ILONLIW  ©y0°0gT o 0I993INDD 0dA3L  — VUNSIW
vivd 110Nl 000°UOhHE 16 - OLNIWYIOOVHYUL

Tt Bt et bt ot P b P bt oot prtimet it

P S P B, B L e Lanl L g

-



T

Altpag Nnn

necan

1a Ug

NATA 1075 Na

160.317 MINUTT

CAMALT 2048 TCON

12

SPETTRO M,

Y

N
1h97ﬂ:
127219,
130

.
.
.

41

14700,
1hTas,
Tzl
14215,
1H1A%,
TR,
13073,
13510,
13076,
11 NnAG,
10758
137145,
1200
11407
EReTale]
13004
1rnzx
1TNTO
[Ecictelel
2 3 d
’1(11
nxi
0~
NG
nn
0
A
o]

.
-
.
.

nan,
ag
07z
az277n,
AR
ANA7Q,
TAN3Z7,
sXan?
5620,
quafg,
n23IANN,
T706A7 .
A5
310580
DARTR
TunN7aQ
27311
AT

TRILTA

121750,
:,)

1038nh0,

g
=)

. . 3
° @ P8 8 Me O 8 6T 00 ER e & 0600 €06 D O T 0 G e 00O NCE €L ONT PO PG L Ga OO e 6w

.
VST MO OIS T oM M U T MO MO AL P o il GO S I ]S el Qi - g g
: = et ) = B L0 i Al c
HFCwrhcmdaqbﬁmwwwhtcchCWF&K@dofwthPKVGGEGJPCCEWPCFK((EGCCPCOE
O SO OO =0 OO QAL I A OCE QOIS I NZ v < C G COC C e m OO S € C O C ¥ &AL
TAL M FOC N OO0 OO O ML O F ot o o 102 19 O IO QLG I QUM G M OIS 0 QL o o e om £ O3
IO CUN OO O CUDV O TN O 00 i OV B 00 9t v o g et gmd 1 0 gm0kl e . 4 5 € e e 4t o g et ot ot o e gn md e et o e et

F1.
ua

O O\ B

519

4

a

j«}
uas,

°
=
N
[+44

<

o)

2
q4723,
Thnanz
ab5LEA .
AHOBAR,
56566 .

3l
HHO
49565,

137
105
L_j

@
Mok 0 2 C O SO MMM OO
CCCcarzCC OO MO0 U O e

kel
~
2
P
o]
1

1

i

N
n
n
0

——

...‘tl!Qtnoiol.lttltloﬂbbum.unonou.aaunnoanenoounat‘t:c(-noqowoeaaonccv:uauonvh.
= O\ CC O ONC W OMird =00 TN QUM MO C O O« C 0 w0 C I CRC —OCIN OO CISC NSO OO O AP =10 OO~ o
UL e CLel =N e CCUN M NI Ve O COC O C O U0 20 OO MR U U CE0 2L P DY CUC 3~ 2D
CretNCH FFCCUINCO N <O 02 0 O O R (O AR NPC OO NN o G OO O C i O O OR-C O OO O WO e
-t COCTU™NOCT 3 C O —C0 CHCIMACC OO ~NC OO 3 3 MM MM IO QRN QRIS QLM QO MIGR O coocooe

0 OSSO 2 MIPONING O O OGO O O U QOO O 0\ QN et et 0ol o 4l e rd et 00 5] nmd 0 et cmd e et 6 o e vt et amd e ad md m md ol o ek 6 d v o o ol

- —

o 6 % e & ¢« 5 % 8 e @ e ae s 86 e 4 a8 s 8 S &€ I ®OE e T 0G0 &G S E L O S T EO G CEOLO N GG K OC IS E K G @€ T v 6c 4 € g6 ¢ @
C2LrCINC COMNC O CCOTRTUMANCC =0 CUNO SO CC N NC SO ACTICACH I 22 O it Ol — 0 G Cenl o d o
CUCCOMIC OO ANCCANI LN CODT MU COMNASINMS A MMC QIO CC Q4 O 20N O CAN SN C o O
T vl L OO T QMK AMDOAID (v O~ OO O M) = ONC L NS Pogiaip 00 CeAChe-ri =\ e=C QSO P~ CC OO0 COD NS TN N
¢ PO OUDN Zed C2rpP DCCCCPRLINOCOCCCOTONNY I 23 LS (SCM UM NN 20F L0000 N e C O COTOC

G N OO S OO N DO oot oo emfod omteni e o ot ol and, e et i i et et ol g 5l gl g g gt o 1 e ] e ot o R vty e e
et

e @ 66 4 6 8 8 % 8 4 e 0t s EE e TS A e CE O L W OOEOE OO E G 6 TR &0 O G LT GG ®O0LEC CaLAC 06 S H Sy 09 E G000
NSO O COE MO SN MO (UG v O Qe OO C I O OIS SIS P 22 OO0 T A CT N O O AL S TS O T
M O 0 L R O e o O Mg~ R QI C IO QNN LC QP € M0 CRAC GD DN et (S O eiC O+ 1 A3 O O WUTE SO {770 O O C [eNor.3
Cwd QD 2P L0 QD M) OMITCAGO CUUHO QN =AU 3 UM DU N 8 v =T P 19 NG L — N0 QF At OO0y 00 1 0 T LN
= Vol oKl e J TR enite ol il O] ol o STT -l ag ouNaN ool Lo QW e onoul o 4 o O CCU S M KON P M M MR TN GO QNI ORI O CLCL O [Ek SO Sl i o s

O PO SO L LN 2 I S T O OO O O IO GO0 O o0 i Q) et et el 4t el o gt o e et e e e e e e e e e e e et e ot s et e o e st

—

!'c'.o-III.Iu..aq..ct-.ttln-.vlanrxbfvu'c.nvﬂ:(.n--nc:h:cueL‘r:r'uukw‘pj:or:‘;v(:z.;\.V:'u'\n:éhi
MO O+ SO O O I VT M ozt QA =S C 10 I N AC KX O DS DG N O O O OAD T U~ E‘(\‘&C"":&' (aU e D2
HOMAC LN 2 2 OO S 2 QU I S O QC M SIS TP ACAD e NS B QX COND MU QetlChir O ; cofativalipl el

K el ploaiy 3 AN P e aal el puiN ol g AN A p) O NS I OO CUCICN C2 €0 2 U0 IO 1 OIS OO0 e CT O IO T !

L£ O’JgEC &E r(g"’ -'L."S“.gu’:gaccy\ \[,‘g\""((:\“ﬁcq’ [=op} é\f\C\C :d-::rr’?mhrarf‘lf‘r!‘rf?h’.mvrw"r’,(\mrﬁ MU RO O QU0 (VD \\-(‘ 'rﬂ—*j-*(D‘CC_ -
I r\l\-\cu’,\i*u‘::-;f;;mmm(\(\_zm(\gr\:c\[(\r(\rm(\Jpvr\j.uc\"—:.—-q-a-—l—aaﬂ.-x.-(aaaaa.—:a.«aw-«—t-«—-‘»J.—J..—r.——w—a.-u»..-ra.—wu-r ot e el o et e
—

v ettt s e e v eeveavaussecosaseasaeacenoc o s vanc oo usaao o s X Ceiiesescice s st
c c e eI G O COUOIRE FA OGS (] = O & O E M2 C 3 Xl CELT OF = S0 L O =i~ N0 O
ES§5E5?25§#§§§£$2$§§T3F?gcgNtwccmoum:lc:mrmiw:ordﬂfﬁﬁgsgfﬂfiﬁﬁFfr“ S oS e =
: it 1 P y . o O — SO N MR O O [ oY) e
IS0 Bl il eI MG G B G Tt~ (0 CE) OO O I QL G- QI S Q=0 P O S = 20 : SO e e TR O S OE ST 0
y holl o y e ol = G o oemnd N RO MM NG NN QU RO RO A RS LD N QT QOO E J :
™ oR?}"érr:(i"\ccfwPU:.‘U;%%&BC;\,:&}%‘&L&RR:52?.&2&1?;(\.—43#4_.4?.«6.;-( et e s gt 6 e o s 5 pomeed st 4 oot 3t v ] e et e e ol e d

—

v s e eceeaeccseseuvcecas e s et et et oo s by C e
5Jé&éii&-Kéég&&ééééggégi$éééimccmw@G:mjcmcamcmmcswgtﬁimgﬁf&»§E§tbtgt&?%gc;t£3
e ‘ < ’ An e T 0 RO AL M NS W I VS O e s IS S 1O e
Eﬁ“?ﬁgfﬁgﬁiEEﬁﬁ"g§§§§§35253$$§5$E§$325§§&§m:»m;cémxc@owcvmummcacqcammwavmwmaa
N Tpl N ] < =
o<
=

% R P 13 PR A M A MO DI KT FNT 1 (L O QU QU MR 8 it © o Ol ot
Cc AP OGS O 2 10 i CAC T 2100 G T G O O QOIS0 7 T IR0 S I I M ISR (0O O ComC o=
¢ “KgciZ$$%i ﬂ%#&aﬂaNNNNNHMwHﬂMHNHHWHMMHHHHﬁHﬁHHHW““H‘HAH”HMHH e et
-

O T T e UG
folfaAN Vo toRYantolt aliel it il ik ol Aol it

Er O AN T C O OGN 0 © e« CR0 I I~ 00 C = QWG I~ ST

AL CC C OIS e a0 &
T o L AN AN R NN M GO I & 5T D

el g iaRiaIpligttoyty]




# e % @ 884 ¢ 203N AsS P EEEEE ® OB B 0L PO G GC 00006 EC 5000 CaE 000 66 G 6 o

Fgmg?rg:gcg;ggsg;gﬁ?::uﬂjigi %‘:r::::r CCHhCCHANANC T TN e ww:rbu#c; cou: ':‘:U:L: (\“(\uﬁcuxgc:u :—c;-:;u:cgc‘d. - ':'{‘ui
e C O SO - LEIU A~ CN OO S elf KON LN A S Cl e oo MO C &M e OC F2CwvworC coac e
SO EI DG~ LI~ DI CEAL 0 2 2 AC G0 0 QUDILT iof I P00 O KO O @ 8 L0 M T I 0 16, e i o e e R EG e ccace
OCC O CAC O —r el OOU WD F F I MRS I o o FO0 oot et ot O et =& & OO0 SOy L e

o L

46 & 30 06 6CG B0 5B E P EO00 OO0 e 086 0 068 C 00 ¢ B G U 0T 4 oe v D oG

LN COUMINC OC 2 QU CANT I MI O0 € IMICE 0 N O 0 OC U QL 21 I =0\

VD r Mt P OO N OF CC e R € 8N e ER 0 OGNl = N P = 20 K o€ e~ CC
QOO M CIC G LT 3 y OO 3 WO COCCOMOECET G NG B K06 00 0 90 S ORI A S

QOG- RerIgInc arre g oo 2ag o » 3 Smmne ToRas ca ne l; TR ISR O QUALET O QU CLOL VAL LRI (e O e
—d e e e e e e g —

@8 s 8 4 @2 s 0 v E s DO e Ee O OB E B0 S SR EECLADBYSOE S EO B0 E00ECCO 6 SO O0E 6 & € B b €

66 v e 8 ca o8 08 L e oer R C O o€
MM S NN O MO S CEHE N MCIN «N O INES OO CO WP N0 — = DN I A OUIN Qo0 3 UM oS Crods o N AL O 0 [Q¥t Dl Fg TRt tol
CUroC.CC COUoNMrMye COLIINOCOU — M Ladh FUCED CLCOKC « U C LR UK UEANCOTOANE O QONLOACCCC LYY 20200 C oo
OO CUIOMLNC MO OO COL MO0 CCC O MO\ C ORI MR EC OCE N O E € OO WCLTC U2 TR M RN [0 R 10 COO MO0 D QU e o0 (et
COCCOCCOCC~~( OMNCCUNUrddddmm Mg 3T I 33U T eioiodl] o et L o =

e i e e S e e e

-4 —
4 9 @ ¢ & 8 @ € ¢ @ 4 4 W ¢ B e e & T S CAI VY S QCH 6 6 OO & C € S 6 & O I O T E G @ 6 O G & G C £ O G & C C U € 8 O Q € E G L C 6C ¢ & E G & & @ OB E oGO
e CANAT OO C—UEMEM CCMNIC L OMEINIEMNMIC OO NI TUNC C CCOM T ™ 0 A C AN COC 2 0 M o CoenI IS CLTAN LU o0
MO CCaT U 20 U — O MO0 O CCS OGS GO 0 MO MO Mo S C O 2 C XN NOE O O O AT @ iS¢
\XC =10 —ONNE SO0 FNOW F OO0 @ ONMORE F W I N O el «~=0 S G O ORCUT NG MMM IS O QLU QU CUTT (VOO rd et oot
-C COCCOCCe e U CEU K U SSV NN 30 cvrme we - - ~ - —
el e i v e e e D N ™~

—

e 8 8 ¢ 4 & ® e 0 e s 4 U s S B S e ESC s B ECC GO0 €6 SOOI E EC O O PEEEOE O 0CCERREC T 06O &6 E Q&S T U € ¢ s ¢ uoeccs 6o e
U O O CS I O 2 OISR CL MO O NAC T 0T QNS AL e~ R CTONED T O D e P 0T = O IOV S0 KX T e O T OC QWL Pl N
U 2 QUL AN e O G DU O @0 v OAC 00 CO I I OOC I FINCT SHhCOrNOCOOOUD SN O I OUNMmON T o o Sy 2o —oNa ©
QIS QAU AN M edoh 2O LSOOG 0 o i M 0 (NS (U0 QU0 = MM NS NAC OO W 0 0 CCTD U INCT IS IS I D (S CUOICUT YUV QLU AV N O Y

OC CCCCCC OO CIN NS I ON N NI I et e e o Ll
et e el et e et o2
—
e s e s # s 8 % e v t o oo e s & 60 5 n B 8808 ee st OO U P OE E T T 0G4S QO T tH e e T OO ELAIGCOC €SI DCECO0TE GO

Mt O U T C TN N =00 M O QIO R SO I A Of € QOIS N -0 < COHTIL T QU NSO 2 3 T L’,“J‘(‘J_C?(\: AR _~°‘\CC‘ oo
\Cf\(\‘: IE’TSSH;*NCC‘:C"L’TOJ O 2 PO T O e NG QO MWD CF P 200 1L e - MU sm et LN 0O LD R OO o o Ot O P o
COQN OMCACC = DO MO IEF O N O CC OOMN—A OINEC 3 MMM 0= T M0 OISO I FUNT RO IO TR G IO

OV w0 0N

HOAC OC OO oM OO N IS MM D o CINE 2 Nedetedriet it — ot
ettt et 1=t e e e e P - o
e e s s 8 6 o s 6 o v e tevs et o8 s aee s €0 e 0 6 s 8 GO e 6 0 &0 ¢ 68 T 606 EC OO YCE 0L O §GEISCC O w9 E L SC 0L 0N R

! . . - . . O o 2 T N Ta Trall o TN,
" = L R O CNO CUNLE O AN OO S+ FWFCC N NANC S =0 QO A I~ C “’:(\L (\."J»L!: (\.j‘\v Sty SN
gmi@c\c:éic ';E'f:'tgihfﬂf\go gc%cwgc&(\'-—ccm\Cl\WC ONAC CH TN TOI NN —CONCC FC Lot ‘LP:»‘CCYC‘(’}(\I S~ L ,\».‘v\"’r :‘gdr(:(\i -}3
FC:L."C' C‘P‘T\Q:-OCV:,*\C;(‘CE‘.\C O\ O N © 0L CC (NN e NP Tt I Io! IaiteYwtsorealva ool st vols Slonfonloal In{Upl Salto Rl Lot at- A SLASLASGI SN S [SXaaXeaVieN e e a U aW e W SN A N e Pl
COMOC CCOIC Cm MO GOO NN o MM N0 2 Ol el ettt -t

B I b L R ) [a%)

L v e ww cC e g 03

e 6 o % o & 6@ BEO GO 6 s e ST E O ESUEIEO GO ww S
OO OIS P CRCHCCOCUY MNC € i 200 U~ -*-‘\;;\O'S C\:«»l\(‘? i~
I\r“.\{:mfj?f,‘b’?r(fi\ﬂC[\H‘DCv—'CU‘,OP’C’:C‘\CLﬁr\(\I"‘C\"l\ NG P :;"‘\v_, r"“v—fo‘\, O
2 MDA A0 LS TSP OO O OO T M M) o (MO FN1ohol ol o ¥l s W eV N eV AU QUQWANSTE IO lg]
et et et e (V] —

D A

EANGaE-gtatlaltety

PET € OIn S N ER T € camnS DO T C NS E €0 § oS E TS E TS RORES SN RS € DO DS DL EE S HERRT RS
L o SN es T gleaTeatsaloalealaigals siarisslopl ol sl s lopleal o e oCCOCCC OO il Pl e A A ‘

; e o ot ot
ot ot o o et et ot e g g gt =l ot gt e gl d e e et ot bt et et [ P B P R B binbaskn bl



. r’CC\C’C'c'(\r(TCC.L("'.'......:..".....l....ncq‘
C e, 2 e o AL Qe G 2O MR MO OO Cah 0L as
CFCET FGlr SR 2 F OE PO OMNEC Er A CCh 2l G i s
RSB A DSl AN S S

.
4% # e 8 e e s @ e s s s e e s ee e o a ;

4 s e e 0 ee sc a0 ceseneo
CPC&F;E{&&“""gC;::CfPOFFNGernvchc-w?ra_mw-do
- L O H T % LB QTR oW o W o8 ~ [o4 ) M T S S e

—— O e O e e .—».—.—«—.——:r CEMUPCY I WU Y N 200
e e e e e A e s e s e s et o oo e
NG =0 TSN OO 0 O NG C RN O IO M ORE S RO T It~ O U0
O ICCM UALC MR W e FION KOG ~C NOC M I 2 3 Al 2 L
SN CP EALT MACP 0 O i O 0 r ' 3¢CL¢WP&¢5§Q“0

q00ang.

Se m e ® e 2 e e e e s N e s e eL P Eo T e L OGO PE EOES 0 60 OOC O ET o
OIS O T ICM UM N MG S MO AN MAC ACO~NF OCOAF 0

COMMNCL OO0 C UMMM E OCO T OO U D ENEh e =00 0
et ] e e e L et e 4 e e e et et

44 e 8 0 8 86 4 4 T 808G C e S EB 0 e e OSSO BE 806G G0 O

MO TS C 00 I = CMANNCC COMETCNTO OO — NGO CON T
MU CUTIN 2 2JCNMNEN MO C O el CIrurrrad e

Clrteted el e 2 e e e e e el e e

#% & ¢ 4 ¥ m e 8 ¥ v 8 e & ¢t T e VO WA 8B 8T e .
CCOr CNCTONT CCC CLOMTMEN 20 —e—In 0 OB
PO OCC L MMM O AT M EC L MO OO S

se 5 s e e 5 8 6 @ s e 8 4 6B e S0 6 E 8 48 e OGN TD GO LG O 8 EO T 0SS B
S ING M C CANMNE C NN I O 0 P OO0 MM UNC (T OOT I~ ST
OCOCO O T F NN 20 NG TN MO NINES I I CC O N0 et O
et et et e et v Q) d o et e el et et e o

aan

®¢ * £ v ¥ v e S e ¥ T o8 TEDE EEOT TE O ESTOD S G CT B0

v o0 0 ¢w
\EC D0 C2 10 QUM CAC IS QD ©IC S QIS = OM I QAN =0 O D O RO O - ¢
O DO S @ MO NI QA0 = S O O EOIRINC NS C e IrIrmO e O — NN T
et v et e e e e v vl e e e ok e e o «
C
<
o4

€4 ¢ 8 6 o ¢ 8 e st 4 s e 4 e e e aq €t E et s T 6 €T SO Ve SO &6 QC & e
UG = OO NN C O 2 = - O I COL N e~ COET PO SN T NS T
M OO MAL T4 N N0 CC O 0 SO NC SN EE e s =0
O el e emct ot et et d 4 ot et et o] o e o et et -

0a99

€% 6 6 ® 5 4 9 6 + % A s e e S FENEE BB O ©CEE SO 00 &L O LN U0 OO SO
CMINCQIC SO 0N 2 O OO TS A e O MNOCE CC N0 O U’?‘C\"(\.‘G‘
OC O CF T NN O NT CO MM EOCIOr NS CH TN 2NN e
B T e R e i Rt R R e e e D DDt B c

fatotel

CC e O 0 OO MIMONC T © =R IO T Ce QNSO 0 C_P’(\ff"‘.x:“
h"\O‘EkC\D\.C\O\C\C Neilaly !ZI\I\I\I\Y\I\I\Y\T,UJIIGTCQEC:CDO\O‘C\C‘U‘U‘C oor C‘CCC’Cv
v—h—lv—d—(-—l-—lH-—in—lw{c—ir-(-(——lr-‘—-i-lv—l—lv—Jﬂ-—(-—-{v—'-—*.—-‘—'v-(v—h—h-ic—h—h—(wx'v-l—‘q—-'w-'HN(‘JN(\J("\.



N1V

¥ T TN ] .~DﬁJJn sk, 1 e 1
L . I 1 w w L2 uLbUT m W W W o] 3¢ vw id I
; 1 . C g 1 : v 69 0 . vyl
» H cul UL L uul+ 91 w g H70¢ i Lhenbe 1 60°9te W W;W YL 69 W mmc+omc I g}
J . Lot : , 1 NI T U0eyt ER 1 00+ Uey ¢ 1
w,r:.ccn e pUc yulilDaSy JuUsuhs o w G gl W S plc m U0evic W w W Ugeee i G+C L w %x H
i M 1 1 i I oyeose I 11 11064090 %) 1 iz 1
. i ! 1 ‘ ge 1 , 1 10 1o ] Ly 1
W o wUU+L Y % y UU+9uu° i m o) 21l w T1o4itl « GLLY % W m 239 w coc+bc h w Z i
L . ¥ 7 o = ¢ 1 T
H w cUU+pHBR ¢ » LUUsY¥LB e | ¥ gl W CHYGYL w 0gedLsl m m m Sgeo W O+i6We W tiA W
4 ke .- e . 00 LA 1
i{cn*cui ccwmc» vazcuuvw LUU+cur Yy W L 10¢ % ch zbh « CyeLibl W W W wleel W oco+ho¢ W e i
e T ) - o <+ ' ML
» H cul+ygb®l | cUU+SY¥LG w [ S m gleqgly W Op*iig m W w ice1 W 0+ T4 W § w
: N i 1 1 Igstory 11 1 1 i1l
i X i i i I ootieet 1 11 1 L vil
i : i i 1 1 szreve | 1 1(200-290° 1)1 os 1
i i i I 1 1 .
: : 1 i i I 00°1697 1 11 I I us ]
! i - W W w I 09°9L07 w W W Wﬁﬂoc+mmc,, w B W
; i i i 1
i i i 1 1 ety 1 11 1 ! 1l
i i \ ; ! .1 00vougt 1 11 1 I B
H w W W W w 00*00gT W W W w W Y W
; : 1 i ! 1 ooroust | 11 I 1 O
1 o B - I3}
i & . o1y
} : i } i j oetece P i ot H
” N 1 I i 1 09*cvt ] W w W ~9.L6 ovw 4H w
» H » m M ,w 11°650401 % w w m Myeels ~v~ W
, ’ .r F L] . nh\‘
H : H { W f ousee P i P
H i W % W W w0 0¢g W W W wﬁcoo+@ro mvm by W
4
M H w I % W ghrerel W W W Wﬁmoo -coLe :VW (Ye! W
; : i i 1 I owtanl I 11 I I 15 1
i i i _ 1 _ ||r~|xx x|||H|x|rltn||H;|nxlrn|n!|, 1tr;x||||H|||zzp|s|s(4xux::xxsx|H
R S S S S S t i ; AN
4 - . 5 7] PR
URIAY M WYl i U3z vadv g wWoda D w Lid S » (S) Aax W (1) A3M W v 3¥0vA % I 0/C*yyd w *wed'd W [ !
' It _ _ _ I e
m——mm- T e e e R L H 1 1 1
T muumuumy|;|mmmummwa cic’ +Xx000°1  =A *ulTvo 9 ypuock9p* 0S3d ol y4v = anolgwvy =~
. - - = I s . r - -V 51y e
Laiia vuUutSuuhy VLnNdwily o4l Gy g1 6¢ I GLel  ViVU TLNNIW ham.cca 019931LNpD oasu+.~ mowhs
v ° USSINTIA 0 we Gl A ne61  VAVU IinNiw o0 GGhe 16 - OLKN3WVIOoOVUYL -




	Tez328001
	Tez328002
	Tez328003
	Tez328004
	Tez328005
	Tez328006
	Tez328007
	Tez328008
	Tez328009
	Tez328010
	Tez329001
	Tez329002
	Tez329003
	Tez329004
	Tez329005
	Tez329006
	Tez329007
	Tez329008
	Tez329009
	Tez329010
	Tez329011
	Tez329012
	Tez329013
	Tez329014
	Tez329015
	Tez329016
	Tez329017
	Tez329018
	Tez329019
	Tez329020
	Tez329021
	Tez329022
	Tez329023
	Tez329024
	Tez329025
	Tez329026
	Tez329027
	Tez329028
	Tez329029
	Tez329030
	Tez329031
	Tez329032
	Tez329033
	Tez329034
	Tez329035
	Tez329036
	Tez329037
	Tez329038
	Tez329039
	Tez329040
	Tez329041
	Tez329042
	Tez329043
	Tez329044
	Tez329045
	Tez329046
	Tez329047
	Tez329048
	Tez329049
	Tez329050
	Tez329051
	Tez329052
	Tez329053
	Tez329054
	Tez329055
	Tez329056
	Tez329057
	Tez329058
	Tez329059
	Tez329060
	Tez329061
	Tez329062
	Tez329063
	Tez329064
	Tez329065
	Tez329066
	Tez329067
	Tez329068
	Tez329069
	Tez329070
	Tez329071
	Tez329072
	Tez329073
	Tez329074
	Tez329075
	Tez329076
	Tez329077
	Tez329078
	Tez329079
	Tez329080
	Tez329081
	Tez329082
	Tez329083
	Tez329084
	Tez329085
	Tez329086
	Tez329087
	Tez329088
	Tez329089
	Tez329090
	Tez329091
	Tez329092
	Tez329093
	Tez329094
	Tez329095
	Tez329096
	Tez329097
	Tez329098
	Tez329099
	Tez329100
	Tez329101
	Tez329102
	Tez329103
	Tez329104
	Tez329105
	Tez329106
	Tez329107
	Tez329108
	Tez329109
	Tez329110
	Tez329111
	Tez329112
	Tez329113
	Tez329114
	Tez329115
	Tez329116
	Tez329117
	Tez329118
	Tez329119
	Tez329120
	Tez329121
	Tez329122
	Tez329123
	Tez329124
	Tez329125
	Tez329126
	Tez329127
	Tez329128
	Tez329129
	Tez329130
	Tez329131
	Tez329132
	Tez329133
	Tez329134
	Tez329135
	Tez329136
	Tez329137
	Tez329138
	Tez329139
	Tez329140
	Tez329141
	Tez329142
	Tez329143
	Tez329144
	Tez329145
	Tez329146
	Tez329147
	Tez329148
	Tez329149
	Tez329150
	Tez329151
	Tez329152
	Tez329153
	Tez329154
	Tez329155
	Tez329156
	Tez329157
	Tez329158
	Tez329159
	Tez329160
	Tez329161
	Tez329162
	Tez329163
	Tez329164
	Tez329165
	Tez329166
	Tez329167
	Tez329168
	Tez329169
	Tez329170
	Tez329171
	Tez329172
	Tez329173
	Tez329174
	Tez329175
	Tez329176
	Tez329177
	Tez329178
	Tez329179
	Tez329180
	Tez329181
	Tez329182
	Tez329183
	Tez329184
	Tez329185
	Tez329186
	Tez329187
	Tez329188
	Tez329189
	Tez329190
	Tez329191

