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FOREWORD

"Thermal radiation" is elctromagnetic radiation emitted by matter in a

state of thermal excitation. The energy density of such radiation in an en-

closure at constant temperature io given by the well known Planck formula.

The importance of thermal radiation in physical problems increases as the

temperature is raised; at moderate temperatures (say, thousands of degrees

Kelvin) its role is primarily one of transmitting energy, whereas at high

temperatt-res (say, millions of degrees Kelvin) the energy density of the radi-

ation field itself becomes important as well. If thermal radiation must be

considered explicitly in a problem, the radiative properties of the matter

must be known. In the simplest order of approximation, it can be assumed

that the matter is in thermodynamic equilibrium "locally" (a condition called

local thermodynamic equilibrium, or LTE), and all of the necessary radiative

properties can be defined, at least in principle. Of course whenever thermal

radiation must be considered, the medium which contains it inevitably has

pressure and density gradients and the treatment requires the use of hydro-

dynamics. Hydrodynamics with explicit consideration of thermal radiation is

called "radiation hydrodynamics".

In the past twenty years or so, many radiation hydrodynamic problems

involving air have been studied. In this work a great deal of effort has gone

into calculations of the equilibrium properties of air. Both thermodynamic

and radiative properties have been calculated. It has been generally believed

that the basic theory is well enough understood that such calculations yield

valid results, and the limited experimental checks which are possible seem to

support this hypothesis. The advantage of having sets of tables which are

entirely calculated is evident: the calculated quantities are self-consistent

on the basis of some set of assumptions, and they can later be improved if

calculational techniques are improved, or if better assumptions can be made.
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The origin of this set of books was tn the desire of a number of persons

interested in the radiation hydrodynamics of air to have a good source of

reliable information on basic air properties. A series of books dealing with

both theoretical and practical aspects was envisaged. As the series materalized,

it was thought appropriate to devote the first three volumes to the equilibrium

properties of air. They are:

The Equilibrium Thermodynamic Properties of Air,
by F. R. Gilmore

The Radiative Properties of Heated Air,
by B. H. Armstrong and R. W. Nicholls

Tables of Radiative Properties of Air,
by Lockheed Staff

The first volume contains a set of tables along with a detailed discussion of the

basic models and techniques used for their computation. Because of the size of

the related radiative tables and text, two volumes were considered necessary.

The first contains the text, and the second the tables. It is hoped that these

volumes will be widely useful, but because of the emphasis on very high tempera-

tures it is clear that they will be most attractive to those concerned with nuclear

weapons phenomenology, reentry vehicles, etc.

Our understanding of kinetic phenomena, long kncwn to be important and at

present in a state of rapid growth, is not as easy to atisess as are equilibrium

properties. Severe limitations had to be placed on choice of material. One

volume is offered at this tim:ie:

Excitation and Non Equilibrium Phenomena in Air,
by Landshoff, et al.

It provides material on the more important processes involved in the excitation

of air, criteria for the validity of LTE and special radiative effects.

A discussion of radiation hydrodynamics was felt to be necessary and another

volume was planned to deal with this topic:

Radiation Hydrodynamics of High Temperature Air,
by Landshoff, Hillendahl, et al.

It is not ready for publication at this time. It will review the basic theory of

radiation hydrodynamics and discuss the application to fireballs in the atmosphere.

The choice of material for these last two volumes was made with an eye to

the needs of the principal users of the other three volumes.
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Most of the work on which these volumes are based was supported by the

United States Government through various agencies of the Defense Department

and the Atomic Energy Commission. The actual preparation of the volumes

was largely supported by the Defense Atomic Support Agency.

We are indebted to many authors and organizations for assistance and we

gratefully acknowledge their cooperation. We are particularly grateful to the

RAND Corporation for permission to use works of F. R. Gilmore and H. L.

Brode and to the IBM Corporation for permission to use some of the work of

B. H. Armstrong. Most of the other authors are employed by the Lockheed

Missiles and Space Company, in some cases as consultants.

Finally we would like to acknowledge the key role of Dr. R. E. Meyerott

of LMSC in all of this effort, from the initial conception to its realization.

We are particularly grateful to him for his constant advice and encouragement.

Criticism and constructive suggestions are invited from all readers of

these books. We understand the: much remains to be done in this field, and

we hope that the efforts represented by this work will be a stimulus to its de-

velopment.

The Editors

J. L. Magee

H. Aroeste
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Preface

This volume is concerned with the thermodynamic properties of air

as well as individual air constituents from 1000°K to 107OK for densities

between 10 and 10 times sea level density. It consists of text and

tables which were both prepared by Dr. Forrest R. Gilmore. He is also

the author of a somewhat smaller work (Gilmore, 1955) on the same topic

which has received wide circulation.

The text describes the techniques, models and approximations used

in calculation of the tables. It is not intended to be a general treatment

of the the.,ry of such calculations which is too well known to need restate-

ment. The reader is expected to have some familiarity with both thermo-

dynamics and statistical mechanics. Discussion of the approximations is

detailed enough so that the accuracy can be readily assessed and improve-

ments can be readily considered.

The tables can be accepted as an accurate "ummary of the thermo-

dynamic properties of air and its constituents. They have been compared

with other calculations (which differ in various approximations) and, where

possible, with experiment. Of all inputs for calculations of hydrodynamics

and radiation hydrodynamics, the equilibrium thermodynamic properties are

by far the most reliable. It is unlikely that there will be a significant

improvement of our knowledge in this area in the near future, nor is it needed,

except perhaps at the highest density considered.

Information provided in the tables is much more widely useful than for

air problems alone. It should be noted that most of the tables are devoted

to the individual air constituents.

The air of this volume is a mixture of about 78% N2 , 21% 02 1% Ar,

with a trace of CO 2 . It is essentially the air (i.e., air) found in the

vi
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homosphere, or the atmosphere below 95 kilometers altitude. In the

homosphere, mixing processes are rapid, and the composition remains

essentially constant. The local thermodynamic equilibrium (LTE) approxi-

mation of radiation hydrodynamics is reasonable only in the homosphere.

For convenience of the reader a discussion of properties of the atmosphere

prepared by A. D. Anderson Is included as Appendix A.

We would like to thank Dr. Forrest R. Gilmore for his splendid

cooperation and the RAND Corporation for permission to includ, this work

In our series on "Thermal Radiation. " Thanks are also due Mr. A. 1).

Anderson for preparation of Appendix A.

J. L. Mcgee

H. Aroeste
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CHAPTER 1. THE EQUILIBRIUM THERMODYNAMIC PROPERTIES K

OF HIGH-TEMPERATURE AIR: DISCUSSION

1. 1 Introduction

In order to calculate the behavior of nuclear fireballs and of

hypersonic missiles and meteorites, one needs values for the thermo-

dynamic properties of air over a wide range of temperatures and pressures

or densities. At temperatures above about 20000K there are great experi-

mental difficulties in measuring these properties directly, while it is

generally accepted that careful theoretical calculations can yield results

of high accuracy. Consequently, in this chapter the methods and data

available for the theoretical computation of such properties are outlined,

and published results reviewed briefly. Some improvements over existing

treatments are also indicated. Extensive tables based on these improved

expressions are given in Chapter 2. j!

Throughout this chapter the assumption of local thermodynamic

equilibrium (LTE) is made. In some situations of interest, such as fire-

balls or missile trails at very high altitudes, this assumption is not valid,

and the results given in this chapter are not applicable. In such non-

equilibrium situations the thermodynamic properties of air depend upon

the energy deposition mechanisms and the subsequent atomic and molecular

processes, as discussed in a companion volume of Thermal Radiation

Phenomena, Excitation and Non-equilibrium Phenomena in Air.
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1. 2 Air as a mixture of ideal gases In chemical equilibrium

The thermodynamic properties of most gases at low and moderate

densities can be approximated over a certain temperature range by a

eripAl eguation of state of the form

lV - NRT (. 2- i)

and a caloric ecuation of s tate of the form

S NCvT, (1.2-2)

where p is the pressure, V the volume, N the number of moles, R

the gas constant per mole, T the temperature, E the internal energy,

and Cv  the (constant) molal specific heat at constant volume. A gas which

satisfies Eq. (1.2-1) and Eq. (1.2-2) is called a perfect gas. Many gases

satisfy Eq. (1.2-1) over a fairly wide range of tenperatures, but Eq. (1. 2-2)

only over a much narrower range. Consequently, the definition of a perfect

gas is sometimes modified to include gases which obey Eq. (1.2- 1) but not

Eq. (1.2-2). However, to avoid ambiguity it seems preferable to follow thermo-

chemical practice, aod use the phrase ideal Gas tc denote a gas which is

thermally perfect but has an internal energy varying arbitrarily with the temperature.

Ideal-gas thermodynamic properties for many pure elements and

compounds have been calculated and tabulated by various workers. The

most extensive and accurate set of such tables was recently issued by
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a Joint Army-Navy-Air Force (JANAF) Thermochemical Panel in loose leaf

form ( ANAF Thermochemical Tables, 1960), with revisions issued

periodically. These tables include values for most air molecules to

COOO0 K. Methods for making such calculations at still higher temperatures

will be discussed in later sections of this chapter.

Air is a mixture of nitrogen and oxygen, with small amounts of argon,

carbon dioxide, and raie gases, and a variable amount of water vapor.

At low and moderate d-3nsities its thermodynamic properties may be obtained

simply by adding the ideal-gas contributions from its components. This is

straighttorward at low temperatures, where the composition does not change.

At high temperatures, however, dissociation and other chemical reactions

cause the composition to vary with temperature and pressure. Because of

this variation the product pV for the mixture is no longer proportional

to T , even though each component is effectively ideal. Consequently,

aerodynamicists often call air at high temperatures a "real gas, " although

thermochemists prefer to reserve this term for hgh densities where inter-

molecular forces cause deviations from ideal-gas behavior.

The first step in calculating the thermodynamic properties of high-

temperature air is usually to calculate the equilibrium chemical composition.

The basic condition for chemical equilibrium (Epstein, 1937) is that at a

fixed temperature and pressure the amounts or concentrations of the various

chemical species must be such as to minimize the Gibbs free energy of

the mixture, subject to conservation of the chemical elements in the mixture.

If the temperature is high enough to produce significant ionization, electrons

and ions must be included among the species, and charge must also be

conserved. i
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The 'Gibbs free energy of an ideal-gas mixture is given by

- N (0 + ( RTlnp1 ) ' (1.2-3)

I

where N, is the number of moles of the i.-th species, FI is the ideal-

gas molal free energy of this apecies (at the temperature T and one

atmosphere pressure), and p1 is its partial pressure (in atmospheres).

White, Johnson, and Dantzig (1958) have developed numerical methods

for minimizing Eq. (1. 2-3) while keeping the temperature and the total

pressure fixed and conserving mass. Their methodr are convenient for

calculating equilibrium compositions at specified temperatures and pressures.

For fireball applications it is preferable to make computations at specie'ed

temperatures and volumes (or densities), because the air density within a

fireball varies by two or three orders of magnitude at most, while the

pressure variation can be several more orders of magnitude. A convenient

procedure for such computations can be based on the thermodynamic principle

of minimizing the Helmholz free energy (or work function)

Atet - Ft - pV- Ni [FO - RT + RT In (NRT/V) , (1.2-4)

at a fixed temperature and volume (Epstein, 1937). Since Eq. (1.2-4) has

nearly the same form as Eq. (1.2-3), the procedures of White, Johnson and

Dantzig (1958) can be used with only minor modification.

For systems invoiving a limited number of reactions, or for more

complex systems if a high-speed computer is not available, a computation
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method based on "equilibrium constants" may be more convenient. To

derive the necessary equations from the free-energy minimization principle,

consider the effect of small changes 8NI in the amounts of the chemical

species, while the temperature and (total) pressure are held fixed. By

the use of Eq. (1.2-3) and the relation p1 " pNI/1A Ni I the variation

in free energy at constant p may be expressed as

6Ft~ (FO + RT In p ) N1 +~ NRT 6 (In N) -NRT 8 (InEN,). (1.2-5)
ttII I I

Since 8 In x - 8x/x , the last two terms on the riht hand side of

Eq. (1.2-5) cancel and the final result becomes

8F(ot + mLT In P,) 8 i " (1.2-6)

In equilibrium the free energy has a minimum, so 8Ftot - 0 and

from Eq. (1.2-6) N In p - N (FO/RT) (.2-)

i I

for all sets of 6N1 which satisfy the mass-belance constraints. One

way of satisfying these constraints is to consider possible chemical

reactions, such as

XY X + Y L 2-8)
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A oompoaltion variation due only to this reaction has 6NX - - 8NX  - 6N

with ll other 6NI vanishing. Eq. (1.2-7) then gives

0~ 70 0
lnP y"lnPx - Ilnpy - - (1.2-9)

Taking the exponential of this equation, one obtains

p ~ 0 0 0

exP [Ij (F.2-10)PX PY R

The right hand side of Eq. (1.2-10) Is independent of the composition

and pressure of the mixture (although it does vary with temperature); it is

conventionally called the eaullibrium constant, Kp , of reaction Eq. (1.2-8).

With the help of the ideal-gas relation, p1 I NiRT/V - '1 RT , where NI

is the concentration (moles per unit volume) of the species I , Eq. 1. 2-10)

may be transformed to

= RT exp RT " ( )

(In Eq. (1.2-11) the F1 are conventionally evaluated at 1 atmosphere

pressure; hence, the units of RT must be atm-volume/mole.) The right

hdnd side of Eq. (1.2-11) may be called the concentration equilibrium constant

Kn , for reaction Eq. (1.2-8).

If there are I chemical species present in a reacting mixture and J

mass-balance conditions to be satisfied (one for each element present, plus

one for charge neutrality if ions are present), it turns out that I - j

independent equilibrium equations of the form Eq. (1. 2-10) or Eq. (1. 2- 11)
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can be found, and thus there are just enough equations to determine the.
I partial pressures or concentrations uniquely. The set of equations

used, however, is not unique, since, for example, the sum or differe e

of two reactions is also a permissible reaction; its equilibrium constent

is Just the product or quotient of the constants for the two reactions. Any

convenient complete set of equations can be used to get the equilibrium

composition.

Unless only two or three reactions are involved, a closed-form

solution to the equilibrium equations is usually not obtainable, and

numerical iteration schemes must be used. An important exception occurs

however, when only atoms, atomic ions, and electrons are involved.

The equilibrium ionization equations for each element X can be written

- Kx. 1x "s Nx+ -~x-'~ N++Xx++TIX/1' I * l2-l12)

where IFe is the electron concentration. The sum of these concentrations,e
plus NX # is the total concentration of the element X ,to t X , which

is usually specified. The summed equations cdn be readily solved for RX

Stot. . ( . 2-13'
1 l+KX+ AT e + K+

If the negative ion X- is stable, an additional equation for its
concentration must be included in Eq. (1.2-12), and corresponding
additional terms added to subsequent equations, but this does not
complicate the analysis significantly.
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X the elements X , Y # ... or. present, the charge-balano. relation Is

goo 'X++ X,-+ 39X+++ + ... + N + 2 + + 3Ry+++ + .... (1.2-14)

With the help of Eq@. (1.2-12), (1.2-13), and similar relations for Y ,

etc., SqL. (l.2-14) can be written

,, .% N+2m/e+SQ.Oy/ K+/0
A 2 + _ -..

(1.2-Im)

In a specified-densIty problem the total concentration of each element is
known, and Sq. (1.2-15) can In principle be solved for ff , although

analytic solutions are possible only when the number of different ions present

is small. However, if the elemental composition (hence, the ratios

tot.Y/Rtot.X , etc.) and the electron concentration e are taken
independent variables, Eq. (1.2-15) can be solved directly for Ntot.X

and then the other concentrations can be obtained from Eq. (. 2-12), etc.,

all without iteration.

Although a solution of Eq. (1.2-15) at a specified density (i.e., specified

ulues of Vtot.X T tot.y , etc.) usually requires an iteration process, it

a particularly simple one, involving only the variable Ne . A numerical

stuefy by the writer shows that a scheme using the total atom concentration

as the first approximation to 9 e , and obtaining successively better values

This fact has been discovered, apparently independently, by a number
of different workers. The earliest publication known to the writer is
that of Hilsenrath, Green, and Beckett (1959).



by substituting the previous value in the right hand side of Sq. (1.2-15),

converges quite rapidly when the second approximate Ne is larger

than about half the atom concentration. For smaller Ne values,

rapid convergence can be obtained by using for each new approximation

the geometric mean between the previous approximation and the value

obtained from Eq. ( 1. 2-15).

Once the equilibrium composition of a reacting gas mixture such

as high-temperature air is obtained by the free-energy-minimization or

equilibrium-constant methods described above, the basic thermodynamic

properties may be obtained simply by adding the ideal-gas contributions

from the various constituents. The ideal-gas entropies and free energies

are conventionally tabulated foi 1 atmosphere pressure, and must be

corrected to the actual partial pressure of each species, as earlier

indicated for the free energy (see Eq. (1.2-3)).

Calculations for "differential" thermodynamic functions, such

as the specific heat, are less straightforward. A specific heat computed

by averaging the specific heats of the component species, weighted

according to their equilibrium concentrations at a given temperature and

density, is a "frozen composition" specific heat, useful only in situations

where the temperature is varied so rapidly that chemical reactions do not

have time to take place. In the usual true-equilibrium situation, however)

the variation of composition with temperature gives an additional contribu-

tion to the specific heat. Hochstim (1962) has presented rather lengthy

equations for the specific heat and related quantities in terms of the

equilibrium constants and their temperature derivatives, and shown how

9
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they can be solved for air using a high-speed computer. In most cases,

however, it is probably simpler to calculate the energy at two or three

closely-spaced points and obtain the specific heat by numerical

differentiation. Moreover, in many fireball calculations the energy

and pressure of air are approximated by analytic functions of temperature

and density. Differentiation of these functions gives approximate

values for the specific heat, velocity of sound, etc., rather

simply.

The equilibrium compositions obtained in the course of calculating

thermodynamic properties are also useful in determining radiation properties

(see Volume 2) and transport properties (viscosity, electrical conductivity,

etc.) of air. For these purposes it is often more convenient to express

species concentrations in terms of molecules (atoms, ions) per unit volume.

Since thermochemical tables are usually based on the gram mole, the

equations in this chapter are given In molal form, but they are equally valid

If concentrations are expressed in molecules (or particles) per unit volume,

while volumes, energies, etc., are taken per molecule Instead of per

mole and the gas constant per moie, R , is replaced by the gas constant

per molecule, k (Boltzmann's constant).

1.3 Ideal-gas properties for monatomic gases

As will be shown below, the thermodynamic properties of monatomic

gases depend in part on the quantum-mechanical properties of their

constituent atoms. It is beyond the scope of this chapter to explain the

quantum mechanics of atomic structure (for a good introduction, see

10
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Hersberg, 1944). However, in the next few paragraphs, enough of the

terminology will be explained to permit the reader to use existing energy-

level tables to calculate thermodynamic properties.

An atom or atomic ion may exist in many different states with different

energies, corresponding to different arrangements of the orbital electrons.

According to quantum-mechanical principles for light atoms (Russell-Saunders couilng,

Herzberg, 1944), the states are grouped in telms, where for each term the

total orbital angular momentum (in atomic units) of the electrons must be

an integer. The terms are designated, for historical reasons, by the

letters S , P , D , F , G , H , ... , corresponding to total orbital angular

momenta, L , equal to , 1 , 2 , 3 , 4 , 5 , ... , respectively. In

addition, each electron possesses a jin (intrinsic angular momentum) of

1/2 , and these spins add algebraically to give a total spin S . The

quantity 2S + 1 is called the multiplicity of the term; it is conventionally

writton as a superscript. Thus a term with L - 2 and S 3/2 is

denoted by 4D. A given atom or ion may have many terms of the same

type, with the same L and S values, but differing in the arrangement

of the Individual electrons, and thus In the energy.

A term having S!9 L is composed of 28 + 1 levels, having total

angular.momenta J- L+ S, L+ S - 1, L+ 8- 2, ... , L- S , respectively,

all with energies fairly close to each other. (If L S S , the quantities L

and S should be interchanged In the preceding statement)* Thus, a 4D

state is composed of four levels designated by subscripting their j values:

7/2 , 4D 5/2 , D3/2 , 1/2 . By placing the atom in a magnetic

field, each of these levels can be split further, into 2] + 1 individual

I
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sublevels. Qurntum theory shows that there are just this many distinct

"quentum states" in such an electronic level; in the absence of a magnetic

or electric field their energies are the same, so that they can be treated

as a single level with a "degeneracy" or &tatiatical weiaht of 2j + 1 .

Often, the splitting of an L , S state into levels with different 3

values can also be ignored, and it can be treated as a single level

with a statistical weight of (2L + 1) (28 + 1) . Thus, a 4 D state

has a statistical weight of 20; its four levels ( 4 D7 / 2 , 4 4

4 D,/ 2) have statistical weights of 8 , 6 , 4 , and 2 , respectively.

Except for one-electron atoms and ions, accurate calculations of

energy levels are difficult, while very accurate measurements by

spectrography are usually relatively simple. Since spectroscopists

measure wavelengths, which by Planck's law are inversely proportional

to the energy level differences, they conventionally present energy levels

in units of cm 1 . To convert to true energy units, these must be multiplied

by hc , where h is Planck's constant and c is the velocity of light.

Moore (1949) has collected together the best experimental energy-

level values for the light elements and ions; her tables are complete enough

for many practical purposes. If necessary, Moore's values can be tested

for completeness by comparison with the tables of predicted terms given

in the front of the same volume, and missing values estimated by using

various semiempirical methods (isoelectronic extrapolation, quantum

defects, screening constants (Herzberg, 1944; Edlen, 1964)). For the

highly ionized species, for which experimental data are incomplete, Edlen

(1964) gives a nt'mber of useful extrapolation formulas and tables.

12



Fig. 1.1 depicts, as an example, the energy levels of the nitrogen

atom. Since, there are many terms with the same L and 8 values,

the terms are also marked with the quantum numbers of the individual

electrons. Thus, 2s2p 4 indicates one electron with principal quantum

number n a 2 and orbital angular momentum L - 0 , and four electrons

with n - 2 and &, - 1 . Although not marked, all of the states shown

have two inner, tightly bound electrons, 1s2 ; states without these

electrons lie so high in energy that they can be completely ignored for

present purposes.

According to statistical mechanics (Mayer and Mayer, 1940), ir. an

ideal gas in equilibrium, the fraction of an atomic or Ionic species which

is in a particular electronic state or level j is

N/Nm ( /Q) exp (-hcE-'AT) , (1.3- 1)

where gj is the statistical weight of the level, 'j is its energy

(in cm- 1 ), and Q is a proportionality constant called the parition

function. The fraction NJ/N is also called the "fractional population"

or "occupation number." When tq. (1.3- 1) is summed over all J values,

the left.hand side reduces to unity and the equation can be solved for the

partition function:

Q - g, exp (-c 2 E'j/T) (1.3-2)

13



where c2 is known at the secord radiation constant,

c2 = hcA - 1.43879 cm-°K (1.3-3)

The values quoted in this chapter for the pertinent physical constants

are those recently recommended by the National Academy of Sciences -

National Research Council (1964); they differ slightly from those used in

previous work.

The electronic-energy contribution of the atoms in state J to

the internal energy of the gas is Nj G hoE' , where C is the number

of atoms per mole (Avogadro's number). Since CA - R/k, this contribution

can also be written N3Rc2E' , . The ideal-gas internal energy per mole

can then be obtained by using Eq. (1.3-1) to evaluate N , summing the

contributions over 3 , and adding (3/2)RT for the contribution from the

translational motion of the atoms. The result may be written in dimensionless

form:I
R0" +  1 c 2ElJ exp (-c2B V/T) ,(1.3-4)

J=RT 2 QT .d 2 i1 231

where the superscript o indicates the ideal-gas state, the subscript

00 indicates 0 K , and

R 8.3143 x 107 erg/°K-mole 1.98717 cal/°K-mole . (1.3-5)

14



In Eq. (1-3-4) represents the Internal energy of the ideal gas at

0 0 K ; its numerical value is somewhat arbitrary, since in thermodynamics

only energy differences can be measured. However, in reacting gases,

consistent choices must be made, so that the differences in E values

betweon the reactants and the products gives the correct reaction energy

(at absolute zero). For example, if E0 is taken to be zero for rtomic N

the corresponding quantity for N+  must equal the ionization energy of N,

while that for N2 must be the negative of the dissociation onergy. In
0

thermochemistry it is conventional to choose E0 - 0 for the elements in

the phases that are stable at room temperature and pressure. For eir

(including carbon dioxide) these are gaseous N2 , 02 , and Ar

and crystalline graphite. The use of graphite as a reference material

has the disadvantage that it makes the Internal energy of gaseous 002

negative, and this causes the calculated energies for air near room

temperature to deviate appreciably from direct proportionality to the

temperature. To prevent this behavior, 0for gaseous CO2  (as

well as gaseous N2 , 02 r and Ar) has been set equal to zero in the

present work.

0The corresponding values of E for the atomic species of present

interest aia given in the first table of the second chapter, togeLaer

with the dissociation and ionization energies from which they were derived,

and the corresponding references. An effort was made to obtain the best

values presently available, since results of thermodynamic calculations

are usually more sensitive to inaccuracies in these values than to any

other inaccuracies.
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The ideal-gns entropy (at one atmosphere pressure) can be obtained,

except for a constent term, from the thermodynamiu relation S - JdH/T

(p constant), where R - E+ RT and 9 is given by Eq. (1.3-4). The

result can be written

0°/R - (E 0 )- E0 /RT + In Q + In T + C , (1.3-6)
s/R-0 2

where statistical mechanics (Mayer and Mayer, 1940) shows that the

integration constant is

C - 1 + In(k/p ° ) + J ln(2,M k/a h 2 ) - In M - 2.66496 , (1.3-7)

with pO - 1 atmosphere and M the atomic weight. Other ideal-gas

thermodynamic properties can be obtained from Eq. (1.3-4) and Eq. (1.3-6)

using well-known thermodynamic identities. For example, the dimensionless

Gibbs free energy is given by

Fo o s0 Eo  
(3-

_ E)
a - - 1-1n Q +IlnT+ +1nM-3.66496 (1.3-8)RT R RT 2 2

Substitution of this expression in Eq. (1.2-11) gives an equation for the

equilibrium constant in terms of the partition functions of the reactants:

N /d~~i 2 M 3/2r o (AE 0 B
AL Q ......AiE 1 E0(A

AN' ( \-IkTMAMB/ AQB RT . (1.3-9)
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When A represents a positive ion, B an electron (with Q." 2), end

AB a neutral atom, Eq. (1.3-9) yields the familiar Saha equation for

equilibrium ionization.

In calculating ideal-gas functions by the above equations, however,

there is a basic difficulty not mentioned in elementary texts. An isolated

atom or positive ion (in an unlimited volume) actually has an infinite

number of stable electronic states with energies EJ less than its

ionization energy, and thus the sums in Eq. (1.3-2) and Eq. (1.3-4) diverge.

However, at temperatures up to several thousand degrees the series are

semi-convergent in the sense that essentially the same answer is obtained

by taking the first ten or the first ten thousand terms. The omission

of the infinite "tall" of the series, whica contains terms corresponding

to electrons in highly-excited levels, is justified because in actual

situations no atom can occupy an unlimited volume, since it Is limited

at least to the volume of the system, and generally, in systems containing

many atoms, to a much smaller volume, comparable to the mean volume per

atom (see Section 1. 7).

At somewhat higher temperatures the difficulty is less trivial,

because there may be no point at which the terms in the sum become

small, and thus the answer may depend significantly upon where the

series is broken off. This is Illustrated in Fig. 1.2, which shows the

percentage increase in internal energy and free energy as the cutoff point

is raised from an electron quantum number of n - 4 to n - 8 . Various

workers have suggested simple cutoffs which depend upon the atom density,

the electron density, or the temperature. However, none of these simple

I
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one-parameter relations can be completely correct, because the high

electronic levels are affected both by close-in neutral particles and,

to a greater extent, by close-in charged particles, while the temperature

influences how often these particles come close-in. The true cutoff is

thus a function of the composition, density, and temperature, so that if

the sums in Bqs. (1.3-2) and (1.3-4) are sensitive to the cutoff the "ideal-

gas" functions also depend upon the composition and density as well as

temperature, which greatly complicates thermodynamic calculations.

Moreover, the higher bound levels below the cutoff may be perturbed

sufficiently to further affect the thermodynamic properties.

As shown by Fig. 1.2, at successively higher stages of Ionization

an atom's properties remain independent of the cutoff to successively

higher temperatures. In air below standard (sea level) density, as the

temperature is raised to the point where the cutoff for any particular ion

becomes tmportant the concentration of that ion becomes so small (due

to further ionization) that the choice of cutoff has little effect on the

thermodynamic properties of the equilibrium mixture. Unfortunately,

this simplification does not hold for the highest air densities of present

interest (up to 10 times the standard density, as produced by a strong

shock wave at low altitudes). Even at such densities, however, electronic

states with n : 4 should be little affected by neighboring atoms, since

the electronic orbits of such states lie well within the mean interatomic

or Anterionic distance. Thus, thermodynamic functions calculated by

summing up to n - 4 represent lower limits to the true values. In

addition, they usually represent useful approximations to the actual
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values, since at high densities the correct cutoff is not much greater than

4 (see Section 1.7), while at low densities the equilibrium properties are

relatively insensitive to the cutoff, as already pointed out.

If better, variable-cutoff thermodynamic properties are required they

may be obtained by adding the contributions from states between n - 5

and the cutoff nc * For light atoms and ions, the most important of such

states are those having only one electron with n > 4 , such states with

one electron outside a "core" are quite hydrogen-like, with a statistical

weight equal to Zn2  times that of the core (with the outer electron re-

moved), and an energy Just Ry (Z + 1)2 /n 2 less than the energy of the

core, where Ry is the Rydberg (109,737 cm- 1 ,, 13.605 eV), and Z is the

charge of the atom or ion. The partition-function summation, Eq. (1.3-2),

over these states can then be factored into a sum over the states of the

outer electron and a sum over the states of the core. The final result is

n

Q(X) -Qnr.4 (X) + Qn94 (X ) *xp (n i~) nexp ( _4n (1.3-10)

where Qn- 4 ( (+) is the partition function for the next higher ion and

1X) is the X- X+ ionization energy. Since the cutoff nc depends upon

temperature, density, and somewhat on composition (see Section 1.7), it is

more convenient to calculate the correction term on the right hand side of

Eq. (1.3-10) during the course of an equilibrium ionization calculation than

to tabulate the "true" ideal-gas thermodynamic properties of each species

as functions of two or three variables.
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Accordingly, ideal gas functions for the atoms and ions of C , N ,

0 , and Ar have been calculated for temperatures of present Interest

using a fixed cutoff Just above n - 4 . bItensive numerical results are

presented in Chapter 2. Tables showing the energy-level data used,

and the fractional population of each electronic state versus temperature

are also included. The thermodynamic results have been compared with

results of several previous workers (JANAF Thermochemlcal Tables, 1960;

Gilmore, 1955; Woolley, 1957; Klsk,, Gilmer, and Gllles, 1957;

Green, Poland, and Margrave, 1960; Yungman et AL., 1961; Martinez, 1961;

Gurvich et l., 1962; Mciride et al., 1963; Hilsenrath, Messina, and

Evens, 34). Up to 10,000°K, almost all the results agree to within 0.03

per cent. Moreover, the small differences are due primarily to use of

different values for the gas constant R ; if this is corrected for, the

deviations are generally reduced to less than 0. 01 per cent. An exception

is the tab),% for nf by Hilsenrath, Messina, and Evans (1964), which gives

values deviating from other work by up to 2 per cent (their values for the

other air atoms and ions show no such deviation).

Only a fev uoles extending above 10,000°K have been published

previously, and these show increasing variations in the results for the

neutral atoms, depending upon the electronic cutoff used by the different

investigators.(Variations fcr the ions appear only at considerably higher

temperatures, as shown by Fig. 1.2.) The earlier work by the writer (Gilmore,

1955) up to 24,000 ° used a cutoff around n - 5 but omitted some states.

Up to 12,000°K those results agree very well with the prsent results, but

differ by up to 6 per cent for the neutral atoms at 24,000°K. The values of

Woolley (1957) to 4,000,0000K and the extensive Russian tables (Yungman et Al.,

1961; Gurvich et Al., 1962) to 20,0000 K also show deviations above 10,0000 K.

Woolley (1957) used a somewhat different type of cutoff that excludes many
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states included in the present work (planning to include them in subsequent

equilibrium calculations). Hence, his values for the enthalpy, entropy,

and negative free energy are generally lower than the present values; for

the neutral atoms the difference is a few per cent or less at 20, 000K.

On the other hand, the Russian values are generally higher because they

used cutoffs at n - 11 - 13 , based on restricting the electrons to the

mean volume per atom at densities corresponding to a pressure of one

atmosphere. At 20,000 K their enthalpy values for the neutral atoms

are almost a factor of two higher than the present values, although their

entropies and free energies are only a few per cent higher. Whether such

differences are significant In equilibrium thermodynamic calculations

depends upon the density under consideration and also upon whether separate

allowance for the highly excited states Is made In the equilibrium computa-

tion, as already discussed (see also Section 1.7).

1.4 Ideal-gas properties for diatomic gases

The relations Eqs. (1.3-4) and (1.3-6) for the energy and entropy of

a monatomic gas apply equally well to a molecular gas, provided that the

summations are extended over all the molecular energy levels, which can

differ not only in electronic energy but also in rotational and vibrational

energy. Because of these additional degrees of freedom, the individual

levels of a molecule are so numerous that it is rather Impractical to

tabulate all of them. Fortunately, however, for each degree of electronic

excitation the rotational and vibrational levels are usually quite regular

and can be represented by simple formulas, only the coefficients of which
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need to be tabulated. Moreover, using these formulas, the terms of the

series in Iqs. (1.3-2), (1.3-4) and (1.3-6) can often be summed

algebraically with reasonable accu:acy, at least in some temperature ranges.

The energy levels ot moleaules can be grouped into electronic states

each of which is characterieci (in part) by the total spin A of the

electrons. as for oroms, th% multiplicity 28 + 1 , is written as a

superscript on the left of the state symbol. Unlike the atoms, however,

diatomic molecules have an internuclear axis, and the second important

quantum number is not the total orbital angular momentum, L , of the

electrons, but the component , A , of this momentum in the axial direction.

In analogy with the Roman-letter designations of atomic terms, diatomic

states are designated by the Greek letters E , I , A , 9 , .. , corresponding

to A = 0 # 1 , 2 , 3 , .... Because In diatomic molecules terms of a given

L are separated into states of different A , the statistical weights of

these states are generally less than those of the correspondi ng atomic

terms; specifically, the weights are 28 + 1 for E states and 2( 28 + 1)

for II A F f , . .. , st ates. St ates with S > 0 and A > 0 split

into 28 + 1 subst at es, designated by writing the vector sum of A

and the axial component of S as a subscript. However, this splitting

can often be ignored, since it is usually small and often associ ated only

with higher excited states. Other subscripts and superscripts are some-

times added to the state symbol to Indicate the electronic symmetry, but

this does not affect the present considerati ons.
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Since a di atomi c molecule may have more than one state with

the same 8 and A values, and also since there may be a considerable

period between the experimental discovery of L state and the dwtermination

of its type, the states are also labelled somewhat arbitrarily by Roman

letters, with X designatirog the ground st'te, and A, 3, C, ... the

successively higher (or earlier discovered) states of the same multiplicity

as the ground state, while A, b, c, .. designate states of a different

multiplicity. (Exceptions are the N2 and 2 mciecules, where

the capital and lower case let ters are reversed, due to ep'ly misidentifi ca-

Uton of the ground state.)

The electronic energy of a diatomic molecule depends not only upon

the electronic state but alto upon the interatomic (or, more accurately,

internuclear) distances. Curves showing thi s var ati on for N2 and N;

are presented in Fig. I.3. At large Internuclear distances the energy must

be that of two individual atoms. At distances approaching zero the energy

must approach infinity because of the strong Coulomb (electrostatic)

repulsion between the two nuclei. At intermediate distances the curve

must have a minimum if the molecular sta-e is to be stable. The two nuclei

wi i1 tend to approach this minimum-energy distance, but may vibrate about

this point. Since the vibrational motion of the nuclei is much slower than

the orbital moti ons of the lighter electrons, the electrons will keep adj usted

to the instantaneous poltion of the nuclei . Thus, the electronic energy

will follow the same curve regardless of the amplitude of vibration, and

such a curve forms an effective potential for molecular vibration.
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The lower portion of an attractive potential curve (ae Fig. 1.3)

can often be approximated by a parabola. Quantum theory (Herzberg, 1950)

shows that the vibrational energy In a parabolic potential equals w(v + 1/2),

where a i a constant which depends inversely upon the width of the

parabola, v Is the vibrational quantum number, which can take on the

values 0, 1, 2,..., and the sero of energy is measured from the bottom

of the parabola. Actual potential curves, however, diverge more and more

from a parabola at higher energies; therefore the vibrational energy levels,

instead of being G-,enly spaced as In the above formula, fall closer and

closer together an the dissociation limit Is approached. It Is conventional

to fit these levels by the formula

O(v) - a(v 1/2) - ex,(v+ 1/2)2 +wy (v+ 1/2)2+ ...

(1.4-1)

where we , Wexe , , etc., are constants determined spectroscopically,

and the subscripted a indicates that this Is an expansion about the

equilibrium point (potential curve minimum). The short numbered lines on

the potential curves of Fig. 1. 3 indicate t he observed vibrational energy levels

of these molecules.

Besides vibrating, a molecule can also rotate. The simplest approxi-

mation is that of a "rigid rotator, " whose quantum-mechanical energy levels

(Herzberg, 1950)aro given by 81(J+1), where 8 is a constant inversely

proportional to the square of the Internuclear distance, and the rotational

quantum number I equals 0, 1, 2, ... Since actual molecules are

not rigid, but stretch as they rotate so that the effective value of B
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decreases with increasing a , a negative correction term proportional

to 12(j+1)2 Is conventionally added to the energy expression. Moreover,

if the molecule is also vibrating, this affects the mean Internuclear

distance and gives a B value which depends somewhat on the vibrational

quantum number.

By adding the contributions of electronic, vibrational, and rota-

tional energy one obtains the following general formula for the molecular

energy levels (term values):

(v, J" + (v+l/2) - a '(v+ 1/2) 2 + Wey(v+l/2) 3
* e axec

(1.4-2)

+... + Bv+) D j 2 (1+1)2 + Hv a ( + 1) 3 +

where

Ov - Be - %(v 1/2) + ya(v+1/2)2 +...

Dv - De + 0 (+l/2) +...

Hv " He + 8 e (v+ 1/2) +...

and e" e

and ' is the electronic energy at the equilibrium distance, taking the

zero of energy to be the lowest level (v - 0, J - 0) of the ground state. (The

asterisk is added to distinguish this quantity from the conventional " '

the energy above the potential minimum of the ground state.) In Eq. (1.4-2)

some generally-negligible terms due to the interaction of the electronic and
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rott nal angular momenta have beer, omitted.

The etetisUoel weight of each level is just the electronic statistical

weight already discussed, multiplied by 2Y + 1 for most molecules.

However, if the rolecule is homonuclear (like N2  N , etc.) the 2J + 1

is replaced by a rapidly-oscillating function of I , which for present

purposes can b* approximated by its mean value, (2j + 1)/2 .

&-ce each electronic state has only a finite number of bound

rotational-vibrational levels, the summations required for thermodynamic

cialculazions can be carried out without any further convergence difficulties.

Howeve, at temperatures cf a few thousand degrees, many hundreds of

terms make siqnificant contributions to the sums, so that hand computations

become lengthy. For this reason, Mayer and Mayer (1940) have worked

out approximate algebraic formulas for these sums, based on replacing the

summation over rotational levels by an integration, and neglecting or

approximating the higher correction terms in the energy-level formulas.

However, some of these approximations become poor at very high temperatures.

M4oreover, with modern high-speed computers It is virtually as easy to perform

the summation directly.

At temperatures abo,,e 50000 K or 6000 0 K, vibration-rotation energy

levels of the lower electronic states near their dissociation limits can

make significant contributions to the thermodynamic properties. Unfortunately,

spectroscopic measurements on such levels have rz,)t been zrade for most

electronic states of interest. For the few states for which they are

available, it is found that a large numbor of terms must be included in

Eq. (1.4-2) in order to fit tho data. This indicates that the usual measure-

ments on only the lowe- levels of an electronic state cannot be safe)y

i *
Neglecting a few highly-excited stdtes which dissociate to positive
plus negative atomic ions. 26
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extrapolated to get the very high levels. However, these levels are

determined by the high portions of the corresponding potential curve.

It is often possible to determine this curve with some confidence, by

use of Rydberg-Klein and valence-bond calculations (Vanderslice,

Mason, and Lippincott, 1959; Gilmore, 1965). The energy levels

corresponding to this curve can then be calculated quantum-

mechanically.

For present purposes, however, it is possible to bypass this last

step, and calculate the contributions of the high levels to the thermodynamic

properties directly from the potential curve. At temperatures where these

levels contribute significantly, their spacing is small compared to kT, so

that the formulas of classical statistical mechanics can be used. These

formulas show that the partition function for structureless particles of mass

m with total energies between E and E2 , in a volume dV where

the potential is U , is given by(Mayer and Mayer, 1940):

E2

2,T2m3/2dV j2(1£_ I/2 ei -A)d
h3  ep(Ek)d

1 (1.4-3)

(E2 -U)AT

-2YT(2mkT)3/2ci uk
:dVe [" utaerf x1/2_ x 1/2 ex]

h3 a 12(E 1-U)AT

where erf is the error function. The partition fuaction contribution from

diatomic energy levels between E1 and the dissociation energy D can

be obtained by multiplying the above expression by the electronic statistical 4

weight ge e lettingi m be the red'iced mass, M 1 M2 /(M 1+M 2 ) ,
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where M, and M2 are the atomic weights of the two atoms, replacing

dV by 4irr 2 dr where r is the internuclear distance, and integrating

over r . The result is

&r2 (2mkcT)3/2g r2 2
Q(Z1 to D) - J f D(r)r 2 dr flr)rd (1.4-4)

ro r1

where

fT(r) - )I/2 e-U(r)kT T 1 / 2 -D/kT

flW)is the same function except that D Is replaced by E1 , ro is

the point on the inner branch of the potential curve where U(r) - D , and

r 1 and r2 are the two points where U(r) - El . A similar but slightly

longer expression can be derived for the summation appearing in Eq. (1.3-4).

The above approach omits the quasistable rotational levels above

the dissociation energy (Herzberg, 1950), which some investigators include.

However, such levels are more conveniently treated as two separate atoms

subject to an interatomic attraction (see Section 1.6 ). Moreover, there

is little point in including bound levels near or above the dissociation

energy unless the unbound or 'repulsive" states or levels of similar energy

and internuclear distance are also included, since the two types make

comparable contributions to the equilibrium thermodynamic properties.

Inclusion of the latter type, however, requires a departure from the Ideal-

gaa approximation.
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To check the accuracy of the above relations, partition function

and energy calculations for several of the states of N NO and 0

were made using the direct summation method up to 1/3 , 1/2 a and 2/3

of the dissociation energy, respectively, and the classical Integrals

beyond these energies. The results using the three different crossover

points were virtually identical up to several thousand degrees, and agreed

within 0.5 per cent for the entire range from 1000 to 40,000°K.

The total partition function and energy of diatomic molecules may

be obtained by adding such contributions from all the electronic states.

Of course, Just as for atoms, isolated molecules have an infinite number

of high-excited electronic states, while at finite densities these are

'cut off" in some complicated fashion by electron-ion interactions.

However, for most molecules such states lie considerably above the

dissociation energy, so the molecules tend to dissociate before the

choice of electronic cutoff makes much difference. In fact, unless the

repulsive as well as attractive states near the dissociation energy are

treated carefully, there is little point in including states above the

dissociation energy (unless their fractional populations are desired for

other purposes, such as radiation calculations).

In the present work, thermodynamic calculations were made for the
+ + +

diatomic molecules N2 , N2 , NO, NO + , 0 2 ' 02, and CO, which

make a significant contribution either to the thermodynamic properties

or to the charged-particle concentration of equilibrium air. These

calculations included all the known and predicted bound states up to the
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lowest dissociation limit, and in some cases one or two states above

this limit. The method used was to sum over the energy level up to half

the dissociation energy of each state, where the levels were calculated

usinq the spectroscopic data given in Table 86 of the supplementary

volume. (The higher rotational constants Dv  and Hv , for which

data are sparse, were calculatwd from the vibrational constants using

formulas given in Herzberg (1950).) Levels above half the dissociation

energy were included by means of the classical integral, Eq. (1.4-3),

using the potential curves of Figs. 1-3 to 1-5, and of Krupenie and

Weissman (1965) for 00.

The results are presented In Chapter 2. Up to 60000K they

generally agree very well with those of previous workers (Gilmore,

1955; Beckett and Haar (1957); JANAF Thermochemical Panel

(1960); Yungman et al., 1961; Gurvich et al., 1962; Bristow and

McChesney, 1965) except for small differences due to use of more recent

values for the gas constant R and the second-radiation constant c 2 = hcA

Above 6000 0 K, however, the present values for most molecules begin to

diverge from the older values, usually in the positive direction due to

inclusion of more electronic states in the present calculation than in any

previous calculation, except that of Bristow and McChesney (1965). At

still higher temperatures, around 15,000 or 20,000°K, the present values

cross over And fall below the few previous values available, because

previous investigators effectively included some levels above the dis-

sociation limit of each state.
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1.5 Ideal-gas properties for polyatomic gases

The only polyatomic molecules which contribute as much as 0.01

per cent to the equilibrium thermodynamic properties of dry air are CO 2

and NO2 . In addition, the negative Ion NO- can affect the electron

concentration and hence the radio-wave absorption of high density air

at a few thousand degrees, so it is desirable to include it in the

equilibrium calculation.

The ideal-gas properties of polyatomic molecules can be computed

by summing over their rotational, vibrational, and electronic energy

levels in the same way as already described for diatomic molecules.

Of course, the additional rotational and vibrational degree of freedom

of the larger molecules produce a more complex set of energy levels.

However, since the concentrations of polyatomic molecules generally

become small above 5000 or 6000 0 K, the calculations can be restricted

to lower temperatures, where excited electronic states and high rotational

and vibretional levels can usually be neglected. This permits relatively

simple approximations to the ideal-gas thermodynamic properties

(Mayer and Mayer, 194o).

Results of such calculations are available in the JANAF Tables

(1960) for the polyatomic molecules of present interest except NO 2

Thermodynamic values for the latter are tabulated in a recent report by

Clifton (1966).

3
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noe the existing Ideal-gas tables for polyatomic molecules are

fairly adequate for high-temperature air calculations, no further

equations or tables will be presented here.

1.6 ffeets of Interparticle forces on the thermodynamic properties of air

Zn the Ideal-gas approximation the Interactions between the

molecules, atoms, ions, and electrons In high-temperature Air are

nogleotod, except when two or more particles are bound together and

can be treated as a single particle. This approximation is reasonable

at low air densities, but at sufficiently high densities the mean distance

between free particles becomes so small that such interactions can no

longer be neglected. For neutral molecules and atoms, interaction

forces are very small except at distances less than about twice the

intermolecular distance In the liquid or solid phase. The highest air

density associated with nuclear fireballs or missile flow-fields Is that

produced by a strong shock wave at sea level, which is roughly 0.01 g/cm3

(about 10 times the ambient density). Since this density is about 1 per cent

of that of liquid air, one may expect that neglect of intermolecular forces

will produce errors of the order of one per cent in the thermodynamic

jproperties.
At temperatures so high that the air Is largely ionized, considerably

greater errors can be made by neglecting the Interactions between the

Ions and electrons. This large effect is due to the long range of the

Coulomb forces between charged particles, which decrease with distance

like 1/r 2 , in contrast to the forces between neutral molecules, which

decrease like 1/r 7 for large values of r . As an example, consider
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air at 0.01 g/cm3 and 70,000°K, where the major equilibrium species

are N , , and free electrons. The ideal-gas pressure under

these conditions is about 10,000 atm, while the total Coulomb force

between neighboring electrons and positive Ions (at their mean distance

on opposite sides of a unit surface) is about 1000 atm. Accordingly, one

may expect errors of the order of ten per cent In the Ideal-gas approxi-

mation under these conditions. This makes it quite desirable to include

corrections for charged-particle interactions in the thermodynamic

calculations for air, as well as somewhat desirable to include neutral-

particle Interactions.

The standard method for the thermodynamic treatment of moderately

dense gases Is to write a virial expansion, where the first term is the

ideal-gas contribution and subsequent terms give the contributions from

two-particle, three-particle, etc., Interactions. The virlal equation

for the pressure of a gas mixture may be written (Mayer and Mayer, 1940;

Hlrschfelder, Curtis, and Bird, 1954)

p 39R Y' I T RT + -E RIr'IFkCijk(T) RT+,..., (1.6-1)

I I JI k

where B,(T) I T) , ... are called the second, third, etc., virial

coefficients. These coefficients can be evaluated In terms of the inter-

particle forces. If we treat the air particles as spherical so that they

have a two-particle interaction energy U,3 which depends only on

their distance r , the second virlal coefficient Is given by (Mayer and
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Mayer, 1940; Hirschfelder, Curtis, and Bird, 1954)

BLJ(T) - 2rraJ[i - .xp(-Uij(r)AT)] r 2dr , (1.6-2)

0

where (Z is Avogadro's number. The expressions for the higher virial

coefficients are much more complicated, but fortunately the corresponding

terms in the virial expansion can generally be neglected for air densities

of present intezest.

A virial expansion can also be written for the internal energy, similar

to Eq. (2.6-1) for the pressure, except that tempwature derivatives of the

virial coefficients, TdB1j/dT , etc., appear instead of the coefficients

themselves. Tabulations of virial coefficients for various molecules

(Hirschfelder, Curtis, and Bird, 1954; Woolley, 1962) show that, at the

high temperatures of present Interest, such derivatives are typically an

order of magnitude smeiller than the coefficients themajelires. This is to

be expected, since the longer-range intermolecular interactions (except for

Coulomb interactions) are fairly small compared to thermal i .ergies at such

temperatures, so that molecules behave roughly like rigid spheres, with

virial coefficients approximately independent of temperature. Accordingly,

for air densities and temperatures of present interest, it is reasonable to

neglect virial corrections to the internal energy (except for charged-particle

interactions; see Section 1.7).

The Helmholz free energy is given by
I

A - Adeal + VRT V NNJ Bij(T) + ... (1.6-3)

mixture
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where V Is the volume of the system. The virial oorreoUons to the

entropy and the Gibbs free energy may be obtained readily from Eqs.

(1.6-1) and (1.6-3) with the help of the thermodynamic identities

8" (E-A)/T and F-A+pV.

In Section 1. 2 the ideal-gas expression for the chemlcal-equillbrium

constant, in terms of partial pressures, was derived by minimizing the

Gibbs free energy. For nonideal gas mixtures, however, a similar deriva-

tion is not convenient because the total pressure is no longer the sum of

the individual partial pressures. The equilibrium constant may be obtained

instead, by minimizing the Helmholz free energy at constant temperature

and volume. Equation (1.6-3), after substitg1'ton for the ideal free energy

from Eq. (1.2-4), can be written

A/VRT- [Fo/RT - I + In (NIRT)] + l4il,Bi|(T) . (1.6-4)

The minimization condition that the differential vanish yields, after some

cancellation,

0 - [F?/RT + In(N1iRT) + 2 R NBij ] 6! R1.5

For variations due to a single chemical reaction, XY - X + Y , one has

6N XY =M- 6 NX - 6Ny , while all other 6N, vanish, so that Eq. (1.6-5)

yields

N 0 -F0 -F0  1
Nxy RT exp [ NYRT X - 2 i 4BX. -BXiBj - * (1.6-6)

The ideal-gas part of this equation agrees with Eq. (1.2-11).
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In order to apply the relations derived above to thermodynamic

calculations, numaioel va ies for the second virial coefficients,

N(T), are needed. For most common molecules that are stable at

room temperature, values of the virial coefficients for like molecules

(1 - J) and a few for unlike molecules (1 I J) have been measured over

the easLly-accessible temperature range, and extrapolated to higher

temperatures by fitting an intermolecular potential according to Eq.

(1.6-2) (Hirschfelder, Curtis, and Bird. 1954). Woolley (1962) has

calculated and tabulated such values for air molecules up to 15,000aK.

However, at high temperatures such extrapolations often give too high

values. Better virial coefficients for N2 and the rare gases have been

calculated by Amdur and Mason (1958), using potentials derived from

molecular beam scattering. In the calculation range of 1000 to 15,000OK

their values for N2 range from 0 to 19 per cent lower than those of

Woolley, while their values for Ar are 10 to 23 per cent lower.

In high temperature air calculations, virial coefficients are also

needed for species such as atomic N and 0 , for which no measure-

ments are available. Woolley (1962) has also made estimates of these

coefficients by deducing the Interatomic potentials from the corresponding

intermolecular potentials. For interactions not Involving chem cal bonding,

such as N - N2 or 0 - Ar , his resulto are not unreasonable. However,

better values for the N - N2 virial coefficient may be obtained by using

the potential calculated by Meador (1960) using valence-bond theory. The

results range from 25 to 40 per cent lower than Woolley's results, over the

temperature range from 8000 to 15, 000°K. It may be added that Meador's
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potential, and the derived virial coefficient, are probably about 4 per

cent too low, Judging by a comparison of his N 2 - N 2 potential with

the experimental results of Amdur, Mason, and Jordan (1957).

Nonbonding potentials, at temperatures of several thousand degrees

or more where the small van der Waals attraction is negligible, can

usually be fit by an exponential repulsion:

U(r) - ae - r (1.6-7)

where a and c are constants which depend upon the two molecules

or atoms. rhe integral in Eq. (1.6-2) can then be approximated by (Amdur

and Mason, 1958)

B(T) - 2 °  [log 1.781a] 3  kT<<a (1.6-8)3 c 3  k T'"

The rectommended values for the constants, obtained by increasing

Meador's (1960) values by 4 per cent, are

N 2 - N 2 : a- 833 eV, c - 2.78x 108 cm-

N - N2 : a - 363 eV, c = 2.85 x 108 cm - 1 . (1.6-9)

Much less is known about the high-temperature interactions of

other air molecules and atoms, although some theoretical calculations

Anvo~ving 02 # NO , and 0 ar -3 available (Meador, 1960).

However, these molecules and atoms, and even many of the minor air

species like CO and C , are approximately the same "size" as

N2 or N , and should have roughly the same high-temperature

37



virial coefficients. For air above 8000°K, It is reasonable, then, to

use Eqs. (U.6-8) and U.6-9a) for all neutral molecule- molecule inter-

actions, and Eqs. (1.6-8) and (1.6-9b) for all neutral atom-molecule

interactions.

Virial coefficients for Interactions between neutral and charged

particles, on the other hand, are generally much smaller (Woolley,

1960) because the polarization attraction counteracts the core repulsion.

For present purposes it seems adequate to set them equal to zero.

Coulomb interactions between charged particles will be considered

later, in Section 1.7,

Interactions involving chemical bonding, such as the important

N - N , N - 0 , and 0 - 0 interactions, cannot be adequately

treated by considering only a single interaction potential. Instead, as

shown in Figs. 1-3, 1-4, and 1-5, the two atoms may approach F-ich

,..her on any of several potential rurves, depending on the relative

orieatation of their electrons. The correct virial coefficient to use is

a weiahted average of the values computed using the vrious curves,

where the proper weights are the statistical weights of the molecular

states (see Section 1.4), and contributions of those states or levels

already included in the molecular partition function should be omitted

here.

The present calculations of the partition function and thermo-

dynamic properties of diatomic molecules, described in Section 1.4,

include for all the lower electronic states every rotational-vibrational

level below the corresDond ng dissociation energy. For attractive

potentials, to be c:onsistent, thie virial integral of Eq. (1.6-2) mrust then
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be replaced by one which omits contributions from bound states. The

result, after taking the weighted average over the different electronic

states n , is

B(T) = jd~ E n r -ke-U/kT\

wher (T) n nf r 2 d (en/k)> 2f (E-U.)' 1 2 *-L/kTd
Y'g gn k TV 77
nn n n> 0

where for simplicity the subscripts ij designating the ,nterscting

atoms, and the variation of Un with r , are not explicitly idicated.

The last integral in Eq. (1.6-10) can also be expressed in teftt of the

error function, as in Eq. (1 .4-3).

Sample calculations for nitrogen and oxygen axoms at high tampera-

tures were carried out using Eq. (1 .6-10). They gave secon'd vir'al

coefficients almost an order of magnitude smaller than those involvlz'

molecules, because negative contributions from nonbound levels in the

attractive potentials largely cancelled the positive contributions from the

repulsive cores. Accordingly, for present purposes the atom-atom virial

corrections can be neglected.

It might be mentioned that when high-temperature diatomic partition

functions are calculated by integrating ever all portions of the potential

curves and all energies, as done by Beckett and Haar (1957) and Bristow

and McChesney (1965), instead of catting th:m off at the dissociation

energy as done in Section 1 .4, the corresponding atom-atom virial correction

is already included implicitly in the molecular thermodynamics. The only

remaining contributions to the coefficient ,ire those from any electronic
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itates not included in the diatomic integration. In principle, the

diatomic partition functions could include AUj electronic states, thus

making the atom-atom virial coefficients vanish identically, but in

practice the purely-repulsive states are usually omitted from the

molecular treatment. The corresponding second virlal coefficients,

obtained by summing Eq. (1.6-10) only ovar the repulsive states, are

somowhat larger than those obtained by using the complete sum, but

still only about half as large as the coefficients estimated by Woolley

(ISM) by scaling down the molecule-molecule potentials.

1.7 M fets of Coulomb forces on the thermodynamic properties of

ionized air

The Coulomb forces between the ions and electrons present in

bhl-tema rture air are sufficiently different from the intermolecular

fmces already considered as to require a separate treatment. When

UIj(r) constant/r , the integral in Eq. (1.6-2) is found to diverge at

r - 0 when the constant is negative (i.e., for charged particles of

opposite sign), while for large r it behaves like +fr dr and diverges

for both positive and negative Coulomb potentials. The divergence at

r = 0 Is due to inclusion of bound states; It may be removed by including

only the states with energies above that of the separated particles, by use

of Eq. (1.6-10). The divergence at r = , however, is more funda-

mental. A uniform gas of charged particles which is jw electrically neutral

(i.e., has more positive than negative charges, or vice versa) can be

shown to have a Coulomb energy per unit mass which depends upon the

size and shape of the gas volume considered, and becomes infinite as
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the volume goes to infinity (at fixed gas density). It is not rurprising,

then, thcat the virial coefficients for a Coulomb potential diverge. In an

ionized gas with no net charge, the infinite positive and negative virial

terms from the repulsive and attractive Coulomb forces, respectively,

must somehow cancel to first order, leaving only a finite remainder.

If the charged-particle density is not too high, this problem can

be treated by the Debye-Htckel theory, which determines the mean

distribution of electrons and ions around any given electron or ion, using

a linearized self-consistent-field approximation. Since the derivation

and results are available in several texts (Fowler, 1936; Fowler and I
Guggenheim, 1956; Cambel, Duclos, and Anderson, 1963) they will not

be reproduced here. Qualitatively, the effect of Coulomb interactions is

to decrease the effective ionization potential of each species, and thus

increase the degree of ionization. The interactions also decrease the

pressure and energy of the ionized gas mixture directly, in contrast to

the indirect increase due to the increased ionization, so that the net

thermodynamic corrections are positive at some temperatures and densities

and negative at others.

For present purposes, however, the conventional Debye-Hdckel

treatment needs to be supplemented by two additional considerations.

The first concerns the dielectric constant. The original analysis of Debye

and Hii'ckel was applied to ions in solution, and since the force between

adjacent ions is affected by the polarizability of the intervening liquid,

the dielectric constant of the latter enters into the basic equations.

A similar effect may be expected in an ionized gas whenever molecules,

atoms, or polarizable ions are situated between neighboring ions, but in
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gases the continuum fluid approximation and the use of the static

dielectric constant will be less accurate. Fortunately, at gas densities

and temperatures of present interest, the dielectric constant will not

deviate more than a couple per cent from that of empty space, so that

it can be approximated by the latter value, with an error less than the

other errors Inherent in the Debye-Huckel approach.

The second consideration involves the electronic-state ",-utoff"

introduced in Section 1.3. Conventional Debye-Huckel theory does not

consider electronically-excited states. It does, however, give for the

mean potential about each ion of charge Z

U(r) = (Ze/r) exp (-r/d) , (1.7-1)

where d is the Debye length, given by

d2. kT/ (4ne 2 N iz2) .(1.7-2)

and the summation Is taken over all charged particles, including electrons.

Some workers have assumed that the higher excited states of each atom or

ion are precisely the bound states of an electron in the Debye-Hu1zke1

potential, Eq. (1.7-1). This potential has only a finite number of bound

states, so that the partition function converges. However, these states

include a number having classical electron orbits with radii approaching

the Debye length. Since the Debye-Huckel treatment is valid only when

the Debye length is longer than the mean distance between ions (Cambel,

Duclos, and Anderson, 1963), such states have a bound electron which Is

generally closer to other ions than to the ion to which it is presumed to be
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bound. This is not reasonable. Moreover, from the viewpoint of

classical statistical mechanics, in which an electron is characterized

by a position and a momentum or energy, It is clear that such a procedure

will give a partition function which counts portions of phase space more

than once.

A better procedure Is suggested by the classical approach: The

entire volume of the gas can be divided into approximately spherical

volume elements surrounding each ion, and the bound states within each

element calculated. The volume elements may be taken of equal size,

but when ions of difierent charges are present it is preferable to make

the size of each element proportional to the charge of the Ion it contains.

Since the radii of the volume elements are smaller than the Debye-Huckel

length d , it is reasonable to omit the exponential factor in Eq. (1.7-1),

leaving just the ordinary Coulomb field. The lower bound states of electrons

in this field will be just the Rydberg states already described in Section 1.3,

while the higher ones wili deviate due to the finite volume. However, for

gas densities of present interest the latter states are high enough to be

approximated classically. Classically, the bound electron is unaffected

by the finite volume until its energy is sufficient to permit it to reach the

boundary, at which point it ceases to be bound. This principle gives

a cutoff quantum number for substitution in Eq. (1.3-10):

n2  Ry (Z+ 1) rz +/e 2  (1.7-3)

where r Is the radius of the volume element about an ion of chargeZ+ 1

Z + 1 (Z + 1 appears Instead of Z because a highly-excited atom or ion

of charge Z is treated like an ion of charge Z + 1 plus an outer electron.)
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1.8 Equilibrium calculations and results for air

Based on the theoretical relations presented in the preceding

section., a FORTRAN code has been written and equilibrium calculations

carried ott for air between 10,000 and 10,000,0000 K, including the

Debye-Hdckel, variable electronic cutoff, and second virial corrections.

The iteration process selected, based on the assumption that tte molecular

concentrations are smaller than the atomic ones, failed to converge for

temperatures below 10,000 K at high densities. No attempt was made to

modify it, due to lack of time and the adequacy of the earlier results of

Hilsenrath and Klein (1963, 1965) in this lower temperature region.

The basic composition of normal air, used as input, was about the

same as that used previously (Gilmore, 1955, 1959; Hlilsenrath and Klein,

1963, 1965), except that the CO2 concentration was decreased slightly

in accordance with recent measurements (Kelley and La Chapelle. 1966),

and the small amount of neon was lumped in with the argon. This gives

the initial composition shown below:

Mole per cent

N2  78.084

0 2  20.946

Ar 0.938

CO2  0.032
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The density range covered was from 10 "9 to 10 times standard density,

where the standard density is 1.2923 x I0 - 3 g/cm3 , corresponding to the

ideal gas mixture at 273.15°K and 1 atm pressure. At the lowest density

considered the assumption of thermodynamic equilibrium might seem unrealistic

in most practical situations. However, for energy densities corresponding to

temperatures above about 10,0000 K many free electrons are usually present,

and characteristic times for these electrons to equilibrate with each other

and with the ion excitation and ionization are only a few milliseconds. Of

course, equilibration of ion velocities will take a longer time (though often

still short compared to radiative or hydrodynamic cooling times of large

masses of air), but the ion kinetic energies make only a relatively small

contribution to the total energy and pressure at the higher temperatures.

Radiation will also depopulate nonmetastable states below their equilibrium 2

concentrations, but even in equilibrium their populations are small, since at

low densities ions tend to ionize further rather than become excited.

The calculated equilibrium compositions are presented graphically in

Figs. 2.1 to 2.8. The concentrations of most species agree within a percent

with the values of Hilsenrath and Klein (1963, 1965) up t.o 15,000°K, after

correcting for the 3 percent smaller initial CO2  concentration used in the

present work. There are, however, differences of several percent in the

molecular concentrations, due to use of improved diatomic thermodynamic

properties and virial coefficients. Moreover, the 0 concentration is ,,p

to a factor of 2 lower, and the 0 concentration a couple orders of magnitude

higher due to use of revised electron affinities. However, at all temperatures

and densities considered the negative ion densities are more than an order

of magnitude below the electron densities.
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The calculated equilibrium thermodynamic properties are presented in

Tables 102 to 111. These values agree within 1 percent with those of

Hilsenrath and Klein up to 1S,000 K. They also agree within 2 percent with

the earlier values of the writer (Gilmcre, 1954, 1959) up to 24,0000 K, and

of Hilsenrath, Green, and Beckett (1957) up to 5,000,0000 K, except for

differences of several percent at the higher densities due to omission of

virial and Debye-Htckel corrections from the earlier work.
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Chapter 2. THE EQUILIBRIUM THERMODYNAMIC PROPERTIES

OF HIGH-TEMPERATURE AIR: TABLES AND GRAPHS

This Chapter contains the following material:

1. Energy Zero for Air Species: Table 1.

2. Ideal-Gas Propertieb for Monatomic Air Species: Tables 2-45.

3. Energy Levels and Fractional Electronic Populations for Monatomic
Air Species: Tables 46-85.

4. Spectroscopic Constants for Diatomic Air Species: Table 86.

5. Ideal-Gas Properties for Diatomic Air Species: Tables 87-94.

6. Fractional Electronic Populations for Diatomic Air Species:
Tables 95-101.

7. Dimensio less Pessure, Pressure and Log of Pressure of Equilibrium
Air, 10 to 10 oK 10- 9 to 1OFold SeaLevel AirDensity: Tables 102-104.

8. Dimensionless Intfrnal Energy, Internal Energy and Internal Energy
Density of Equilibrium Air, Same Temperature and Density Range
As Above: Tables 105-107.

9. Enthalpy of Equilibrium Air, Same Temperature and Density Range
As Above: Table 108.

10. Effective Gamma of Equilibrium Air, Same Temperature and Density
Range As Above: Table 109.

11. Dimensionless Entropy of Equilihrium Air, Same Temperature and
Density Range as Above: Table 110.

12. Equilibrium Composition of Air, 104 to 107 oK, 10"6 fold to Normal
Sea Level Air Density: Figs. 2-1 to 2-8.
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Table 1. Energy of Air Particles at 0°K

Species E: (cm- 1 ) Species E(cm- ) Species E(cm 1 )

Co 2  0 N 39,359 Ar 0
NO 2  3,065 N4  156,573 Ar+ 127,110
NO 2  -29,100 395,324 Ar++  349,958

N 3 +  777,950 Ar 3 +  679,924N2  0
+ N4  1,402,801 Ar 1,162,300

N 5 +  2,192,317 Ar5 +  1,767,400NO 7,506 N6+  6,645,117 Ar6+ 2,504,000
N 7+  12,025,206 Ar7+ 3,504,000

0 2 -3,470

Ar8+  4,661,80002 0 O- 8,705 9 ,6,0+ Ar 9 +  8,069,100
2  97,295 0 20,630 Ar10 + 11,930,000

Co 23,351 0+  130,467
4 Ar 1 2+ 16,277,0000+  413,711 2,6,0

C 92,315 856,518 Ar13 +  21263,600
C +  183,129 O4+ 1,480,915 Ar1 4 + 26,797,400C+4 379,788 Arl4+233989,690
,3+ O 5+  2,399,617 r3 ,9 90
,.3+ 766,002 

Ar15+  39,787,100
C4+ 128,179 06+ 3,573,617 Ar 16 +  47,196,400
C6+  4,448,629 Ar1 7+ 80,386,400

4,44,62916,505,010

C 8,400,690 
Ar1 s  116,086,300

60

- l



111 Min a I 11

0 1 . . .... v

ZA3 %4 o Z9A MS goL** Z OW Mt NO ..f* i *Mi V A A9j4N 0; ig jP4 . NN NNNN 1:4 4AAA 44444 44444

AMIA oAMA

omo 0000 NM *S-7 OV SIM H so-
9E g. 41..

94NU -1 igg 4,NNN iNN AA AA 44 *

-V # N Nl #NP. M .

; AN ii" NNN NN

89* :22"a vzoz QWU5 1.j -88 HI t~O tA

2M. IH MsnP4

3 9 MW 0- 2 w~ *t t - f

4 49A0 A1wz; -j~ 40 N 0 ,94 .' NO . 4N 0 . 40 . 94 N *.
"N"Nf N~9 ~NNN" NNug NN N999 ft "NNW

4.P
0. CO 240 m00 0o o P vw 0 -

i ii i *9 9 N04 9N 4. . 9. t9 .~. .4~.d . .. ..
.-- f ft44 Z 9M A OX44 #*9# -49 N; AN 44A94 00 9. 0

0.009 ON 44 44999t MN 9999 4444 N N4444 44NN fNNN" "NN"

ISM. M~ ;ns Mrs MN E..132 g=0 ;24 x 40P 0:7us

U 990 0 0 NN 09 9 A 9 4 4 4 4 4 4 4 4 9

N - I ..N.NNN 00000 Nt"NN WWNNft NN0 NNN ONN NN ON

-i. P..NN N "Of P. r. 4

61



I -e . ", C!

W .----- ----- p: . f.x'I

Upl . Sftmt 1 ~ wp 2. If Rt1 0 mv;-

W OR 1.,ftt mm1 Ei u jP.P.

pepMo Pp . pp epppp

At .U 1i U
5  

fl gsf

p-lp1 4
UR II SR ~fiv 9 0Wp

j, . . . w: 4

M62

0 01a " 10 o- 12 : : zI



!m; ~ £;; 111 lit I 1111111
AMF 7,## "Orem .. t4S4 P.4N .. . . . IF

F-SS ME$6 Bos MS Mgt osts MIS Rosso MES

4A 0, 1,5704 E A- FSH .4 2.IS u
T oqjjj is:_14 _,j4j j444 44 4 F ""AA AA4A 4*Lj 4JJ4

-m Aa M rs SSS a IS as S IS ss
- I X

-~A 4 4 000 000 0

sg- x'U II4 04x NNICY--.4 4 go j4F-F- WII! 1111S %piT 0 .*. 
.

_

M n .0 fil f6 oF-F- H666 4544 -11a- 664 xu. n I 11. i-
*E ft U., 1 . . *. - b. * n Op sa- V. an. ft .

It- M P . 4 . 6 6AAA A9 66 i

4044 :M 2 iF 44 1"M F- : ^6 :

60 z PIA*F a.44 064.49.1-Z

- iii 644 446AAAjj 6A i. 4 j 44444 j 44 449 4940-F-4 F--FFF-FF-

2 0 0 -S

::Rjj 44 *U 4644 4.g AAP4.e6 j ;4.4@4 ;660 ; . A.; i

....... ..... S .. x$ OM 94 4tsO.
A 04 N CN 44 6" M.4 316.4. 1 .4.44.4. H oof.4. s.4.. . .42.4 M. 2S39

* 9640 @59- * 4fftt 04ftfz- 4444 4M4 F-44 649.6 6 - 0

-1!tj$ izvs 6 .44 - ~- :S:ii .46 -- : 1-1
H*~ ..: A** . R.~ A.. 6V4 1 2. - 7

111 1!11 11111 !f ~l ill 11381 11111 H111 1111

63



-m fil um 11111lft

T1* ; Jp... g'4PPI4 JJ; 94iiJ ---- j j-A N4444

M s: s: SuS S :so:: $cost :::: a::::
%III .!E; N grN NNU *4

USR 8S:R HIP3 HISS It3a::'S~~~ HHiI J~.OS.8 IH O

N;Mm 4SX1 fli. mile 11n I~Ef p

.. ftn 11-1 11-1 -11!1 UN f

2"M@N IN6 SM ME: ffit H. 3

N: ; N:- NN.ffP . m .rn N4 N.M .ft"4 ft ft OR O

igt P.@N *6f 6, N4 - HP~ I

US R 3..- I

64



Inn sm ill!1:N11 fll!1:11 1111 1111 114

14S $CI IS SS33 21A ost UIOI $a st

-Zll -%Zx 111-.J~m lum 11ow ul !IF frim
::sIS! 4XII. 1 :4 2Ht Is Ius s

0:000: A#& * ae** IiiS uS 300 £5813 111*1S SSSIU

W. WO.P4 IN111!9R1WN M N U; 0 S~

oz~~~ ~ ~ stil *** t2.1 ".41fs. S 41 i

-*04 1"9 1-0g. 6 0

o; o g; 1 .w~9 .. 4. jg ;Ai
00222 Is;; 046 A ~ O 0 INorII I

up4 #.f 4. m .9.* 1d0

@09400 ~ ~ ~ ~ 3 99!9 -. R.40 00.9 i 41 E~-~ -M . olf04

qj @eu~ td...4 40010. 0..... ... 0 . N
WN J9019 900 nfS F f NI W f t a 0 -a oft IF Itoft 0 In. in 40 01%0 in049 4A4 NVA

1111 0 -2-02 =1 9t 1S-0tz04 H 0 :

H!127U :-W, iu mu !mtC ;:I 1

4fttfft 444: 44 N1044 A44444f Pdtt t444t 0014444000 444*4ft "09Odf

65



toIt Mt Cei $esSSI SSSoSS

Y IIIII 1!111 1%it [l i lli !III: E11111%, I ! H '0 ; I I! N1 I!!-!i-! -iso*

o *,Rog 444j4 444-j*4 44

SU S2S38 St3 S3SS SM9 zest$ tests 9

Y ! 1111 Ip q;II ;i 1 0 111M- .NO. . Ii .N

0W50j j44 MNNj4 4 N04 N41 .AAA j

I =Stu t- 111in=* m . *nH P.i . **if
Mk .!t ! "".s" 44t "'i ." . Sii ii

i.2 i fN I! il l 1m: - %* sill-

z US .;m ...+ . I.I. li '".IF.

INN .N .30*1 *,HI(lillf~ +d li i i i i iMAMM Amil IRii

JANAA NA Nfmt ft3 oftatisi j!!!ii !!ll :18;x X7!il sil~l Imii !
P8Is !$I3 P- A2 2n;3 U.

NNNN APNN AUNN NIMRM Am^*# *##AA M0000i2S2' NI0*OO3d NN N

5!si is3 0nF 4 U 1 04I . 40 1
2 4 t. 1CNPv11m -f ill IIIaIfill 111 m 111

66

-$ I -+



MR. 111H 1331 11113 1211i1 M011 MIX1 1331 1311

.~fi Iee *- .. "' 1~ -: m

1110A 11021 11H,
1 

fil! o

S.= AAUA -. A~ JAAAJ S. *p

S A@ -.. :2 . nes9 .SI ss -sdmf NNNP' sms'4 AsmsA

ulix 01!314 1*NA A lpI~ Rl I

!...IM.

",07 ** 13a

M 14

4vA psJ s j z iuu~u sll ;V mU I us-;iE i1 :1 s ilts~ ii~

12 4Z 9 z t zN4N Nftftft N#~PWNE' NNN4 Nttf tf d ff

Hit 0H Isis. p.S.2-7N

0 *000 0000*0UO *WJJJ m s mm *SSC *CAC J04 CA,0o 6 pvpA *J**

67



7 Jgtta J3*s liM t s sst ,,3444s SI

:1111$ 11!. '"111 nUS 1m u 11112

leffl! I

Tp.Af31 o-P P. s ti

.0 *A -4 ;WA 8 MA 32 Min 4A 01A~ 0000 s~1 04ii A

hii W44U iiiXW i A d j ft 4 IA i.o

i *- *Ma P

hiij j444 *088

4*2~~~~ ~ ~ ~ " it" ftz4.Ui



ft 0I IM a! p- P.i 1f t

Y jurIe wil *IJI * Sigl pip .mI 11111 1111 jR ff1
%6 U 2S 323 33 333 33s3 333 2 3 So 32 3233

SiFS x .H I I I ~ I - 5. ; q" .'

it : t!. 1 -1. i- Im 1%1
IV" , HUW3 13313M fil! H!1111 1

sit 1" 1111 11 1 0 -o
if~ iii 3M.*~ S4U 0904 i i -Me Hie MAN

I tIIjIi FS ilIIII1 21111 11 *1
Wi iii 1iiifi i .iiz,4#1 999. liM

Mt 8 of si j ap.p MH 8 ff 1 1

HUIa H111 ip"H 0. S .. aaa aaaa

I "M HIM69



[JJ 4 01. jj

1111 110.1 1u212 IIIil 1111in
44 I "I2

14 jA~4 4jt4~d

sUsss ss sUss ZIss U233 s 232:: sm32 S

nill Rm 112 !IM 29 91

-8A m, .1 11111.E M

ilS.. . :2I

vrM z Ui :4142MUtw iiii ~ ei

mu 4Fii1 4~ *N1.0 i @A 4 2 o ftir12ii. . 1.m 04 0 2

Mi, :12 :2iiig P

M.j.M1t-,U .. I

q 14011! i.4 i'sa, Ie -HI. UIP

- ---- ~ ~--m70



*jj 44 44 4A AAAAA- 44J4~ Jjj

S 0 3 333 11i I" I i11 111 3H3l3
~N

Zm.u. 44 jzS. ;AA4 444 AAA.N PP4 f4.4Ajjj .4

SU 1 *2S S9U SS **SSS 914Sf SS4.43 SS

1. 911. lost* 3. wim 0oi I%11 11

.- p. ill I *0" .:..4 . .

... 4p .11 H H M ---- M S

I .. . . z i 4i 1 1...... MH 611 111W Hill dE .10'MS11 I j

rill 2' a:~ 40"' MAR.*
I!~~WIIPi mI4 I In5W In49 w9 9 in~9 in of M

4** 4** iII I ~ ijg

p. .S AM ""' ',"M A :12*flW
9999 S 9999 S-.1 .4 H .41 W e44 99999 9

7 1; 4'., 0 ;



2- -! nn #4 Owto UA M

y~~~ ow F. 3k

T g00j. 4*4 4j j N44z 440 *0*Z z . . .

Iml ~~Z W st- F0RS $ t
P.000 444 400 0O4 44 4 4 4444 4AONN

*. SM .PP P-P . 1 2' - WN. 3* 2P

as430 0.A m S itI nS0s214N 4 e
to *ig -ai123 9"M is,, I

0H HS 40.1M HE0 Mll~ IMF 2

m9 1 p- nup ~ p m ~o.~33
.n P. OP PO 05

Ns; Hill !_ O.Y 500 N4 1

nigs 123- 1=20 46340 --- t:04P. 4 9.33.1
is: OURS .37H4 0040 21 -:' Inf P.4 0

00P.P. iia P. . . ... ... ..54 .t ' . .0 . . . 05n . . . 5 0
03 *04 53 040 C O tyXZ 4 2 2=Z * 022 22

N N 43 NN N NNN" NmNNO 33301k MN N N4

AlmO 40P 00 "f0.602 4 4 4 4P. AgAN. A0 N A

04 ~ ~ ~ ~ 7 N04 4 0.0 .o0 P.0 0544P

s* z 0uz AM1W ~ ...- 1". HIPU OP 0-15
i00 ... 00 .... .. .0 .o0 0 O O .. .. .

ma.004 4 444 44 44 4444 4P . P00" iz0-N 04

I'm flai 0 1111 11111 11 11 11--- - - - - I l 13
72



IM 11t 113 333 333 333331 333 3333 SI 3333S
in ~ ~ -

- ,a, jfi.

::0 It; 12

3: ".E .0 1: 
9. 

$.1 X4Vo0S14.

1 ~~~ ~ ~ A 00 94 N 1 .149

~:s 0 * as
on :' 01011010 01011010 01011010 01011010 0101101s S* S SS0101W

a f.0 O 0 11109 3 3 *~11 *:

* 1 .01.4 4 00 M . 9 = 10 .9 - 0.040 99 .1 ;11

011100 011100 U lf:110 011100 0100140 11100 011M00

U ~ ~ ~ ~ j j *ij,; OR.#1 11100 10000 0 1t 44 444 40000

9. 0 9.66 01 00 0 oat OMAMO001 j.~ .01

01 60 ~ I 101001 4019.00 01 0 0 0 1wW01l001 9i 00 1

4 4s01 010144 444 44.. PAR

B ~ . 0.44 ft 444W. *.9 1: 4496. P: 44 010. 9 9 2 1 : 90*101 . .

A- 01010 01 Ae.G

1p 0# " ZAft O ft t7f



znNNAl aca R. A

Ssss tsust s.-. 3228 U 2* 2222 8222 2
~.. :rtiltO

MIS; Mai: ts IU. r! M.
men 4NN -eW C-. ~ 4NN MNN

:1:!: okr 4:r A, 4 ,444 4 aA
waos SSSsss m ss #Sssa *m sms

;n::Z r1!ww gs-x!g f i

mmea mana annaenea aman mce *44@"9H1M1M siS

S mu mi@ 04li Na a* ~ otU*RI IMI90! Cei

SC~mS SOU We tP 0 *0 ACm -in NmNoa**
NNNNN ~ ~ 002 NNNNN ne02pa. a-m m a am

aeaN 9.S0 Czgui -2 .: n 444Cc isNN StpOleso
J. s -A In P..e "ft 49Cm s ap
;ijj i jIi 4 4444 4.'444j 9-9--9- N;44i! 06i :

fffmfffff ffff ttfmfff44 414449-9 N9-9-N NNm. 9

c- -n iM5C 4i %% N12 ;oNl; pn ten 9m

...................

74



IF
gp Al! fixes 11111 hill! 1111111X111 HIS" 11111 11111

t~ wV x 3 S ri x1 01111 11113t8 11183xl %of8 X1911 will!

W 31 is I Hum 9... . .1 .U.. a IF IJS~

2If!I I *4E* AU*4N OH1 Hil M 114. .4.4411* H11144

jjj ji~ .. 4.i .jss ss
000 a EOfl 000 VIAj

121 210 191 213 HO1Hil
@3 ~ ~ ~ ~ ~ ~ ~ ~ 1 Milf *Ef *U.49UUweJ*eUU.J

TS
I J 4'.jJJ J 4.-**eP*

t4494 44 *

HO IME H"I'l RD!~9 3U
W?*98 i mIt 9. 1 H E. .

----j jj z .4.4.4 j4.j 4* 0

Ifill4*4* .4.44*4* £.44Z. m i im4*9*4.4*9p i -

. . ... . .. 99 .. .. .*9 . .... 9

ftifttf Ittff



gm: Steve %In tests gise Islas Site:

0 us: us# to n !:: a .::: ii:

tsU s: last$ tets cM&: tes tests t
H Eill! 911 HI 112! fill! 111 wul Is

440P ft- vooUwo"*A

021 SUM II:: ;:::: I::

"O' 11W H 3

is ooH40 21 S M .I .

11 OEM j S!~ I.9unuw I;

j 771 I@' .@ I j g AI..jj 440 1 j; 49.j.M *'9A

MPHU 4966 ~9MHtP MH*4 111 :11 44 11 1 t

9.' 1"-' is8 3u*:-mw- 4 P *



d~ ~ ~ ~ ~~~11 -ot 0110 H1333 333 331333 33 333i1 33

"111 H181 offff 011 112111 HIM8 211 111 3i'11911

IN11N ! I flowxpj11R 118 ININ! JI!! XII12 4

MA j .0 m- Z494 "494f 444.44..94

4#* f -- ---- F-- li p . i 444 4 i 1. 9* .9*@.9. iii44I9

I ~ w4~3 ~ I ::

:I 9.I- -

.*3j, if: --
i HHH4.9. ASP ft; "t0A. 2 -t

*9 9. *999 *.* .99. M99 99 99 H9 II

d% -.. OS1$l
S U.94 ~ 99 993 .40 94..9 dl.4 9.1 A 49

4t~f U. 4 .44 9943 MMOftf @9.w4ft ft* O P Ow f .: 4 34999 44-3 04

4444 -1--% 12S11 -it--. HIM ~3~3'S2 ' Au I i4 1*j . 11
.2~44 j4 44; j ;116; .9 . 9 44 44. .. .

- .999 ~Utt J3.3 77



FH mult 11M fil)
li!0 113 nil' U aH

To l3 t flIES 3233 3818 88 2 82211 z*888 444

* y j~~ijjij

2 ~ ~~~ Aj~ gi H-

ORA05 40 mo A. f N ft

'p~ ~ ~ ll ti;::: .9 v
J ~ ~ ~ ~ ~ o *4f**l*4 q** C.

%9~ 44Ot90~

.9 0 i 0 0 i ~e ft00 S0 0 M I. 4 ttf 9S



11 1 sli 232121 11111 1111 um 1!111 1m;111 11
_4. 31.1 Mj~ a !I

jj0j j 44 4 .4A"44 M-1. "I .~J;it. J
As: u As A~ 3 :: Pole .4 ss: J

CCb OC... SSCSt **SS *SS t ASS* SSC S CCSS CCCS C C

.. .. ... "J"5 aiaa Ala~ ft ai ftfto 04fmP ; fta 446 ., A

lo t M1 Ii 1
: 0** . .... C* A le# .

z Z44z - 49 q M CCp e mpp 4

. C...t 
4A

. .1 e.. ! I*C mC* C IM C.1 e. .... C .6C* 11.

.1~~ ---. "CC C * *C* **C C C .. 4z.2

79



T, 4441 J J4t. 4 44 40: 4 ia ~ is a 1104#4

Y1 E 1 UjtI II!% EI g l U R II pWU !UEw gillU

N E4P4NN ~Mb XIE . it m ,

40N

On. ft P @. ftF

iji9 gill 9. . *

xs* is

**.*X C** **9*t M 29. 2*. **. m s ..

0*.:! vin . . .. .,:. .
44C CC C * 4 44.N .PP.O -PSO .4 4P. i q

1!1 'fl 1111 1111 111 1111 1111 Jill NNN UNU ~NP99CNNC~

NUNN NCC CN~C ANNNAC~J CC~A80N



Jill!

33233 32331 33133 :23 33333 33333 33333 33333 3333l

* 4.4. 3.A4 A 4 .IJJ A.4 AA AJJ 044777 .4ji tA jJJJj 4

a 11

U11 P.4 a* 1111 108
;!^ MI --- j jjj Mi J7

GU-I 4
1AP.9. S*4P. P.SS -SS SSIS. -SSS P.SS

H.H .. W : Well-: l~ 111ERBDO.1 1011li
* .. ** .. Is

Ip.. qP. f Uus pl
i-t ft ft # I f t

1:1I RMr lull -ftP. il --l 81-j!

.S Alf -IU I 3I .. 2.2: 2

. P. . . . . . . . . . . .

ft~i~tft tP~wwt ft tPft ftuft Mft ftt fft m ftffrP~ ttt

ti lift6P -j:;a . Ii Ill SH

81



$31131313 s33~ 33~ 3U3 S 281 J2ll

M$$3 S8882 31333 33333 33312 13313 12t8 8.222 f

as 11~4,11 !M1r "312- 1!

iiii Ni Sli 4340N Ni I o-de

'im 11m lit, 3

diiiiUM 4i ' iii i-W iii44  72i
4 2- $"mom 9a

1111 JI Hil 111111111 fll
82



- 3144. 43444 4 J ji! AI ;J i 11S ~~~ T -- ~ 444 4AAA; 1AAAJJJJJ VJJJSPP

110-9 FU1.11 S 11111 012011 £3 1 1211 111342 H6IM 11111***
It 4U3 #044i j j 0":

*~~~0 40: 1~ 19f"~ 2! ~z

mi ti i P4 di i ii*M W 0 40404
~ - - -

m a IMP~P vi4jigf 11P44 414 44111 OH 1 4F11 Inn

4i g 4 00 0A J444 jjjg 49j' ;AA1 v jE j9 e jj I; * d I

MHii11 *41 1:7:t;

S4 4 " ft4 444 ON, t N P4 iiii it i i 44 4 V 4*

IR~3 I I:X:.
W44 1 31 - 1 21 nf!

11 1"1 P 21 -H 1114 33.2 M . 3* 0 a

-I 4M.iN R M4 8N3I



11S £3C 84SS 901 1.310 0 0 i 1,421

4444 444 444 4404 4430,

3333 313 . . . . . . .. I. . .. . . .. ..o

&w. . .. . A. ft4 fm #4 (,f ,A4O4A A#

SU S040 99 Mag ::%::~f 64: :S%: -42 04s

v4 p txl *4P.A 0 tt vv.4g wAC~ 440i 440.44 r

W *44 4P PC

UM 121s Ho 11.2 -.4 "So" I

A44Aii i ;.40 4 .0... O.... ..... . d 6*

zo= on!" 4.0 40.4 -1 o 1#ag o .A
4: E.P. I 4 S ". 'aEz.1H i H4

. *4 609. 0. 4 ftmm 4.444 .0046#. 4 4109. *~4

A 4g gg 46044 4~i @04 Cl"': j
ftP10 ft N1.401.40 M.-tt f t to ... W 40i sI :3:

; ' P: F 3C IS~ *,- 33ltaA.. . 12"
'-'K ";I* &;;j, .~ . *- 0140 *OOI 4 4.

.404.401.4 ~ ~ ~ ~ ~ NZ9 pi'".4 44440 44440 441 444 44

'mill 11m 1114 011 111 1114

- 2.-I,.: P.#.- 8 4 464 40 P.4 :



ft*PW N*N4 i I

... ti.. 8 AAA AAA ;4j; 3j

glau~::uss saga OS& ass &s$OS* SSSu uSS Sgas
4440 A~ 4 14 T~U I A3U3jj

'U~4 on MOAAMOAp- i-
I- I. * * *

Z4: -. i;P- H;: §1 4.1. H 0114. ; .3 1 U4
S 01 .~ V:~ 111 .045 .. i. I's . 5 .#

OR:~4. SA . I limig OAl . m~ A- d 4.0 m 0 so... 0 *

T's H-t tIf HE41 Nm 111 41 IMHASCHffs

IAO 14 gI....l i

- ~ ~ ~ ~ ~ ~ ~ ~ ~ . .* ..... ....p rca ... *u O : 00 0 0
4 *~dd P41001. P444d 444404P PP4 P4011P0 M104"I01 I.i

- 0 01 . 4 0 06 '' 046 C1. 4 C.1 400 1 A % Min

I p. .0 2 .041 .P-mO. d ,;4 4 ; ;1;

iiiat ... ... P--p P-~*
1. . . 0111 . . p . .. . . R 1 MO Ol

f40 P4-pP ftftftf "M " * 5 @ 00 0010

-P144 p.C.- 01 A.Cp 04 * @

so I444, M44 .0444 p-p.,'.p . P -. p- p.-~p ppppp

_ZzXAg m$ lei .3

CC 4C01122,011 H 20.004011 1811 it'l if if

85



7 JJJjJ 4....nn

ISM IWO! avI
N0 N! Nz at:2

s::88 SIC a:: ::s-SSSS
*9*r y*9 ** VIM **.* 9* * * 99 1V *

up;: hMIS 39130WJIH
SU :-:P * .;.I ftt ne-me

00 ::n: i m~ :ae N nms

EI5 00E" E "

an1 -bE M CO2 -n0 Pm "0 a~ $ oft~ tji nt-aAP

* noa- n S* an w mm n a. m p e

F. 0 t f-9v N OPE C1 E U It* 90 Aaa ;a
..... . .... . 41.1..

tr ztnmn nAA is Ai1 nna~ m jam

a..~~ -W c - -~ - e -4C -~ -c-

HMCHil Ill!! a1t u111 111fl

- ntmn SN S-t inae am cBae



I J f !filj mil 1111 H111 11M 11111

A anA P.I FI_ F.n -1c0988c Mss S Sam nsn $amma U M los$88 8 s8s

lIEU X111 31113 31133 3l133 £131 £1!1 15331

vW ;; ;;nI ll! t!! " eEC! J IJ!"
.£ S~ i!  nfl: !nnt n 4g44... AA~ ttn ti4 Ji.iJ CN

aC * m C tmJ ::: ts nuta stats ntiss stats sssaa ssit saiss stats
YAW ; 13111 1 II : l.4I11" 11M I111 11111 11111

i #i Nlfl! 1VEI 2!EEi I 3Efl !ii fini NEWER iii

i/ili Ii~lI #1Ii I%..i filt I l i il l

min !-- - m; pm~ e ]s-[

me-a.:. ns! M. n n n nm. .a..

-t ~!!! ;.- ... : 1 . .... ...o...

a ii : ;iii iil-c : i im :: :r n:Aj10

N: ES en- 49 W88N -t *O Hm as .. . a l -&-ti - san

-: .ma em z am al j ap so-cc * jj . .e CO N NN, 4 W % %

VO N~ UNCUNS Ne f fW

~f a e 3 4 W, es- 0d-a 4nm P. Pets-S.- .4a 4.

ft 144!Z Z !I Z !;I!! V.. . 111-t 20 !! c!, ! 1 *#Z, ##444

:I Ous IA In M23J5119 90

..... ..... .. .... ... .....

am I I m

87



10,11 .1111,41 il! 11i w 11
---I- -

-:0 00000 00 00~s sso 4 4es 4 44

a 00 0000 00 4 a 0N 00

-fo I . . . .

00: 42844 8844

09N~ ~ 0*0 -

a~ . *.. 4. . . 4 0 .- @ .p . .

040440 441- f Nt 04 A0 A4 04 o

0440 0 vv-:N N- e 00 nosf0w 000. 'A d,

-s% ixtg 3104 i-zg~9 00 -- . 49 NO~5 0 000 0000 0000 .14

"909 ft#" Alm. SIM9 99 Poo~ 4. 0 w

OOP*00 ~ ZR ~ 00 440

qJ 4000 4N40 AAm A49 0 00000 0 4 44 00 4 N;

1-Of oft4N 0 *a 0 - 0
Aw4 * , " f An ... . . . . .... . . . . ......... .

NwI ff 14 0 N ft ft4NN 0N4N NN ft mR so;

00Z 0 pp"N p0 N* so04 I00 0!n
- m a NO-N 4 0 90 5tA..04 0 0

Tb.~~~~~~~1 0 00 .96Nm0 4409004-ftE~O X190 ft00 00 09 -m00 060 00

""Oft ft00 ft tNNOf NNN0 f mo m 0 0 m 4 00 0 0

94. 000 sz000- 0- 400 094 -'

... F. ! . t A*A. .. ,4 *4

44444 444000 NONNO NN O 000044 MMM o 004 A 9W4 A 'A A

osgn J -I n -pc 1 S111 I Ims £111 IEEE! n
--------- -2N*x 0000 Ust228 !Jt3

k Hg -- a



J .J.~ J A3 444f* 4.:4 .9 aA .A W4j 4jjjJ j j j 4

0M M&S1 3331 SM: SM 39M I ass st SIM

3.. 5315 ss szu us1555 U3 Lll SUSU

.5 S dg.C z51 F

"4731 10"1 010333 2 F e

H SI

-#00-

.............. ....

12 22 . .1

- - - - A .- F ---- - - - - 5 4-- ----

~u. 5 44~ ~u ~ 89



-ill , I~ illu I IJ~Ifi
14 Ow~ #W: fti f at 29. 2 18 1~ "1

V~~~~~~ 00~- .40 .. P

ssz s 4 9011 N 00OoP, f 1 ,444 sif

0 0 00 0000 0 OC00 00

444t0i~%P .N4 .f.P PI N 

o-ss 403S NSOS $0P-0 $00. CPOS 184 9

1! - r l IgsW i n WNNNN WI.;0 t0* 0 * 040

-0 0 Ofo9 00P. 04 !. A-- w Af-tn M

N.O we00 404. P-OPS = 04 002Net000

4000 * T0VOw 0 0 4 44 P-- .4PP

4 t. ,5%.. P4 O-Pft P00 0450 !--I- NZ-N

1 -0

g4f0 0 9 f 4 44 j4; j j 44

a~ 1 6-0 . " ! 1 * ! N 1 4 0 f ti

vi. ..- ,. . S U - 4 - 0 1 1p fft ft1. ft N O r 0. -ft 0r..4 ft 5122 £ 45
5*04 p000 04 00t *040 40:2700 P-4

4444i 44440 04: 0 i 4PP t-.PP 05000 ONOOC NV 4 ti l! 00-

ANNNN rP.Po~s :2M4NP 11:1- S-13- NNNO ft -xiiS 0004

4pP. F- 0 040 a dPPPP .*:R.f *
P4N444 NNNNSW ftNftft MAMMA 00500M 00000 Aq-v#.t A00

05305is s~s M" M SUR NOP 2 0004*IjJ~.%Wi . . .N .404 .@5 0

Ifl !SSP, il 11 1Il i 11190



I*-II; ill!! lol3! Im 1 1 11111 1!!!!il

MES EM -M ..... 9 EMS. *** .. JAM ** . S st s ststs *S** *..

T ZJ44 4

Issa isus ssss ass & -Ssssss Sussuss zszu:uu

444 4N4NN NNNN 9m9 999 994 44N

IL IP. us MS u Sss uSOu ssuu Sass sssus Sas& Sa:s zsss
gm. . 4i-9p : M'sF 4* $1 w

P.' _ Nf NNNNNf NMNNN NmNft" MAMMA 944

ji~ *#12999 99 4 m N@j~f ;ZiUN 04*NP N
H; M:. H.

* .... ... ... .. . ... .. . ... **

i"M "IN 11" 1S9 !m 09.' mu

!... s;.2 ."M IEZ 1--2H Z1 J 4 t*. 08

%L . .N j $ 4 i @4g - 9g z N. .9 0 * U 4. = :N .~ N

:s ..... .... Iiii! 991.54 iiii W,.p$ .

** 9 499 444 444 -:7 22~ NNNN-- n- i06

It R

* I . V:09 t . 0 009 N9 .' 49 N* 0 .9 N - ft 99

UAV , VNN "9 9 99999 94444 j444 !*9 44 .4 99 9 P.99 r9P!P!44j4

2. N P9 N 4 WNN A 0 PN9tf 9. 4 ##N P0 9 -. N a 3 ft

. % . 4 . . :

ft 14t,1 St AA #4994 A09 A01 f ***, 9N4#~40 0 N, -, 4 ZN"

* t Zfe ft... 445 Z9 N. 4tt N 4NfNftf NNN f

PO SS .o xx Ag g: u .2P50 1 :i
999 999 999 999 99 999 9999m9 99

in --:M loll s.9 M-0 t



0P4 n. V.P4 o sss*

-:.; In 61iI s

*P4 , ki NaP4 ii. iiP *

NE- % !;%;I

-- SM. P g .V

5t ... P4 .. . ..7 o . . .0 . . . .

Oft a1w0. 11" 10

Oz 'A*8 4;P~aV 4"; 444 444t 1 4 V 0%4 ; 4j

U~0f '2 Z.mma 2a.,efa V%.WW V % .2 2,44 A SVT

oN :w4 H;EV - 60 pVIP ~
as NV. - s!.

N 444 "m.W~ NN NONO f 4  S0AII4 XweL A4P4f % A %

ft. -1 -- 2

4444 Ow w 4MI4 4 ** A* lgj ** 9a.

~~#PPP4zs0d P4.14PP -OP.44P P4N &4P P. aPP4 4. s.P P0a ft

IL... .- 1 . -1 . :% . 4V.4 ..
" " 0 Ab 'Alp. ma 0444* 44 4 002 NS A

" ~ ~ ~ ~ ~ ~ 2 % .* -. .ZP44. o.

9--~ ~ ~ ~ ~ il 1111t V 'N94~E~49

84 4 49 *8~0 Pa. 4P4.92 * a



1333 11333 33333 3333 33333 333s3 co33s *333 3333%

21!!j will! INF11 v1113 MIMI- 51111 Ni1111 X511! 1211

*1.** ~ ~ - If** ... . *. . " .* o. *.. *.

0-0 444 SU 9

Ammm MOM00 4

li. .... .
Pd . 0 4 bAN44 v1. IA0 to SPSdS S ; "11% ek41p , 14 A, ,A i ii

"i vi 1.1.

I I o oI.. oo6 m Vo2 A 2.0"Il ", 2 I

NZ:P ft 04. :00.14-s

4400 d:00 00.0 C0 0 0000 00 0 R 0 0 34444

U. It .

*0-m is4 -nj ... Spd :!;-: A4@. I:-.@sz ..

N f 4d M &g00 A a1. 0 * ft 9z:0

.4 ~ O .2 to44 O4A4 P.-.d- d.. 00 %,Vb 0-4 ~ R2~
4 .171.11...1 .111.. P~dddN 11 ddJ dJ 4717

5I psi i . 1 62 to oft .0 5 a.Fill1 4400 1.0I00 -. 2 4. 0 .74U

!1-38~d Pdg' -M 84dd 8 
-n: $ MH . 08 ti

I......... ..... .....£~~~~~~~~~~~~~~~~** #dddd #dtdP ItNN 1.4.11 1...11 1.11..1 "4d.71 1.....

181 1111 11111

93



!!!!!1 2!! U ! ! l! 0%l 1~ l ~
Iii~in! Ii!i II!!! !!:t i! t

" ~ ~ ~ ~ ~ 0 Mi~ 4;II #4, I4 III 71i J A

SIS Sas& 4~t S88: M s M469 $:ga Sas

1 ..... . . ....
F9.. P. . ft a. NNN 4;NN ft * f f fm *.- owftA

im up!I !ppl x4:11 jmzl I$$ m jul$ll l ist:

444ttii i.- v.13 N- A 4U !9ii ii U

: O A N .4 9 M 2 4SOA N - - : -4 w .i P ft rLA It4

i4. 4 iiiii - i i ii i i i iiiii 4i i

3~~;. . ;u &49wI -SE ift44 4~. -• ~1 A: ii. iiil Ii .ii ...!"' .. .. ."i iii ig.9a $0. A MI S E

t11=A= A== AII 1:221A 21i I~l ;7: 1:I

;Z t- A :41

I III liii.d, Pil iiiiii.-....... 4N ... 91 421 .E 3 :5
* . 444i 4 !.!!p t.. il1t 10NA g 4 ;1 Nt !!" 22-f

fN 41 444 4 44444 ft f mtff 4 -#

I H94; Hfi4ft ftAOgg-p. f . p

HIN si..i 9 P!.4.0
n: -2 A. -4

1111U Jill~
ft NNA

P 9.~p 4 4



- 1381:s sass: zc::: ISS3:3 33333 s:: a sass: S sa

tz0*** ****.S: :

NNN fft A aAAAAm A J J J . te es Pde4c990 0 4

A. SMS Sat: &git satsS taut9 sunsas s :::u tatia

I- 4 14 :!4 ::!: 11 0W0 -,11i io

7 *S! t N7t# Ss;;: -- 7

-- tz 21 2 g-12 1:e-z 2:N7 -1- N .. N f i

2 O... .:, :.: .~ .:c . ae emcee.. ...
1 Aen A 1 llT I-an I. 1 ae . N7 1e- Ill 1a e 4 e .0 1alt O,-

I in em-Z. e -ee a *ess N s-

;...-~-; nz~e e-uI ae a 3mn doe- n 4-r'es

3 npnNnnNNNn NNN NNNNN NNNNf AN NNNNN N N N NNSN1

mee~~ ~ 1~~ " , :;:5te. a.O. .. t .as. su. .n c .euq .A .e. .~~nNNN ~ N 4 NNNNN N4 mAm s r~, esee tt
NNNNN1 NN N N NN NNNN NNNN NN pN 4NNN NN N

I ~ tin; mu mu mU ti; mu1111 ii
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 0 0 0 0gl I j5 .. . s 1811I-tl -BI I- -§11---15 - _44 I- " -- I9....

100; 1800 08 0080 1 000 00 00 0.S00

OOQ 1 Q O 00 0 i;H MOM o.,W, no 4045;-0 H . so C2 N ON M t oN o4 camC~~~~C~~~~t- -- - -----55 G e .N N e m C

95



011'":0 010 Olljj 01000 O1100 0000 00000 *

:sags 8838 sagas 882088 8fl0Z 005:;* Sm

ft w~a4 WW pJ w~ . n w' n . We W :

"NA'~ tact- C0..wNt :K49 -** tC~ MN - - l

9.5.- 9" C:O IESWt IFfl 3
-~ 94 S~tN N .. t 05 4" ... .C ..... C4 .....

-- ----- - NNN Nroo' NN0--

02#:; S.V t 044w ZC -e

li-m-A ^4 4. N' 3 ... N t $9NC: N- 4 0-N

W:r p-s: JN5 04 P Se:f *0 is 469 ' * 50 r'. v ' CC

- -*oaa PI~a a siaar Aas s.:ce 4.9 r-int@ a.
ou

400 - 0

44w 4 44 4k44 44A 44r- 0 50dM' mN

.:~ ~~ ~ ~~~ 4 VIC NC Co r,~~oo 99C .CCc t-C- re~ r

q P.l~ 44 4* *4 * *4. co 44 a 94 09 Sr E 99

* ~ ~ ~ m m rrr-- a-.. V~~~o Co - -N-c 9490 N ,Do4 P
CNNN-O NNN NNNNN Nt t PINMtt-tSw e 44

No 4 CtS- t''CC04 59 09 t.' NNO 4

Nt. t- 4N aI- tA-C NNNN -N-M Z.

§888t8 49M CO-N

-- 00a co00, 0 0003 C 4
3 8

00 3 3 o 3 Coos bC.t ' 7N
00000 ~ 0000 000 @00 t 11- .4 NC . 00

* 6000 00CC 000C 0000 CONO N.O4NN NotO E

.0 0 .. 0 a o 0 N.to 4 21A
------- ----- ---- N z05zzPor-

... 000 00000 00sC 0 000 0 11C Iw o0

NNYNNNy t-tA' 4* # 40C-S n 0: si 88898!I

96



F4 . t- e o Q F- ! = z n 2- I! !

:=r r 4.4 P---PN U e3o 0 00...Nl = 4 1,Al4 p NtP P-4W0

00000 OJ0 0 00 0 00. 00 0100v4

0.' - New'. NE%. 0 4 O 4 0 4 O 4% e -4

9) NN OtrC .-O . N.SN .-OO. .w O .- . .. 4 4' 4N N eco . ..

WTI4 #44 **W 444 :44S4 45444 4453 ES 44 44444 4444400000 0000 0c 000 0000 0c 00 00 0 0000 00000 0000

'MOWN N N N N N N. - 4# 44 4- WN

M # w 0006M o 0P-O40 N , o &0 a WN40 OP-N4 NONSS f-44.

e e C - 44 N V:- 4P- NPP--N P- N4 4 -N 4 . P NZ0O 00

.4 ~ ~ orP 0 0. .o 9jp flN NE N N0iN. N4-O- N 4P. N4P- N 4 N P0

AN S 00 0500 00000o 000 IN 4w 0 3~ I5 5A55=
r NNNNN NE$NN% WP 14,0 44 WOO.V 4440 PP-eC 00

-t .4 . #0 d , W a a5Er 0 00 00

44 4444P- NP-P-P- P--10 0 * 0 ~
i -~ 34440 000 14 44 444E4 4.1 444 44 400 E% o

41 ~ ~ .N N N4:a 4C NC9 ZC N ECC400 0 7 T :0 4C- 4NCO W 0 i4I a 000 003, N c00 N'E 0 N2 -,Z; Ntf 00-E

It .& i. . t . - :. .I ...

N",C4 %0 04N 4040 ,A099~. W.NO44 eN'00 W P- ~ N0v... $'0

4 NN~ftNNNNN N lyNN N 4NNNMN NNtNNN NtNNNN P-P-P-PN P-P--P-P P-CCW

N)IN- NN N N N N N N

NECCE 00iN 40000 0-N P-N 4.4 . . .S. . P-O S "N-0 .iP4
OeN%-~~~~~~~~~~~~~ 1c-t 0PN O--E 4 C.i 0.A0 -0 )5 C )PN 0 4

S - j N P-N NN NN NN N N NNN P-N NN NN N tNNN NNNNP- N-NNNP-

C ~~ 00000 N4 N 0M(.$ NC N 0 0 0 0 0
22Si 0 a cNc

a 0000 0 00 a 00 00000 0000 000

NNNNP-NNNNN N4NNN ~NNNN NNNtNN NNNNN NNNN. N f .. .. .. . .. .. . .. .. .. . .. .. .

p flos 90000 -0000 0000 0000 0000 ... 4 C- gam iO 400 00044

u~~- - ----- 000 0-000-000

O ~g 5oo ~ :.~ 882 0000 825 00000090



-ases sass aISsss sass: ;~ 882 z

22s:I! nnIM9 M . !* S HI4 ... ~aI00-4 N44 **' I J a *j

2 s.n NNN . ' a .. 4. .nP. ace.0.na C

02 * *WEWE I:=~

6 e e-P-e an a.- A m i NNftC ~e

r:,"= ::U s0 230 Sf23 to;

P.4a 48 1 ttmoo: t^r a, 0oc ego at te c Vrt

0, a.f 0 -4 5Oc0 " 060 nr6 0 a aoo atro zz;
-~~~~674 !2 tea Omacr.

e-no'.t ,.op-e Vrg .c- .'.1 J. 4.-m e-D ano io

atra eae Ner 4eE' !.499 444CC rae -ar

o tye c2e anc- as.- .ar r .r a. ts. .a ~ ~ ~ ~ ~ 1 10c meN nENC neagoo. pt-e-e n- V.9
Sarmor as-P-a epc-Z co e p..,'4p- tt..~ 0,S'. 0

-0 o a p e a coP. , ; ca*-- -oe a4 Cp.0Z 4 cc-a -44g -d1

~~coz rea a Opa0 1s., aw- Ior mo IC 1e.' ca 0 a
100Nrm npf CI apc teet a: 0. asN-o.tsaed

y' 10' ac9s 1e4 mC0 0 -. Note 4c .PP C Nng ft

app fetmO 0049t& 40 tdtt "Nt #- 0 x - ;ca. m

-NNS N ft N NNNNA Naa aa scN NN. N

.. -Cr-s- 'ett . ~ s- .se...er.. . . .-- - . . . .e

it 0.00f30 N NN 1 f fattt C AE P0 - ' PUMCC;C -4
a -a n I - 0.a .%V..

a-00000 0 00 000000 00 00000 0000 1000 00
Nft00000 0 #00 000 C 000 00:0 0000 a00 00

BSd

ft~_ AI]V6



mnI HJI
"' UI! hs pill e ei% -t44 -N 6JC AC4 I. l .t ~i~i~n.W' 1i *i eeeje* .- 12p R. 4

NNNNNt 4 40140 AAA*AA A j j 1 ;q 1 44 44F

111 84 ss 949Csos1,39:ot 99 49

MUp.13 1AU*8HO ie g) ;j

sans~~~~~~~0 ft: fssst; n tt ass sa: as
O-ZO, 2;

4 NN N nMr 0 iaas tA teM M 0 oW e of- %d ,,0

sss **as 951St aaa&ta 66666 SlO~t 6666666 asS6o6
'V x l:2W3 ~W~U

Ni NNNM -f~ff .wNaer. Nt_1 CN- C O fMt m fleW a

449149 I NOU P. N6 IV"It ff.t .v0M aO~ 024r.~ O 4~ at
4vZ .a .. 0 . .I .2 . .N .N O..O NN. .

Wa dvT - SN .a tt- -O 9 V Ov 2@ N% 4- 92 ONIS 4 Nt $

0. N It 9-N ftN. N

,cct-I 404 Nitt tmg4'fl NOt-.@ 4C ,nC

* . .. e. . . . .. eece p44 e ge o vivsA 0rav

z Po-C ittt aamII t :.9NdS tt eC T ' vo, 4-t -NMt

a * 4 tot 4t~s v-Oy% o.$N 4.@U Ir 4 .W N#4 W ~ wPN .A

4 :a m M w t0eC - .Naa taow, W, tt o-0a .8-U Oat t.
- e c.. cete ars.. ginivi. '@CiC 444 CcaO NI.NN Nt-uj

'4 N ENJN te-N NN 'NN NNN NNNNN NNNNAl tNN ftN1 t tf t ff NN1 fNN NfNNN

me zu~0 -ftp O. te t tarS -$tf-. 44o0N: a N, rONS teateC 9! 9 X0 .
44,t or 1 r-aa 0 a!dN ft-s. 0 t-ee"'0 N. f - - S .0 oo

SQ. Nv ONO N t ,saa NON eS N5%4M MMMMV m N w

-ftfNfNNN NNNN ftN NNNft- NN ft NNfNN NNNNN NNNNNtf NNNNN NNNNPJ

dl 0 0 .Q N .tet neee N ~ ct Pc a P t

-- 00 R 000R rae0 0000 ca0 0 0 0 009;N N-44.1t 460

NN N NNN %NN NNN NNNNN NNNNN NNNNN NNN4 NNN NNNNN444

900 0008 000 z0 0 0 0 co 00000 00000

a. N-d - -N t- -~e -- -t4 000 -Ot0 - -----

-2000 800080 800000 -800000g 00000 00000 0000 00000 c0000

C N110 -NCC Ovi CO tvav2

99



*m- - M@0

444' 4 4*NJ;'44 jf j.: -44j;9

0 *00000 00

w . 0U I4.% 4w

N'4~I ~ ~ 00fMft m *f%0 ''

o~~~~~. 4 N ~ * A~4 ~ 4*

-. UUft A9 '4..4. .0w' a 4.~ -' N-~ * ' St

P-.kI*w A. :11, 20, N -s~ :A-4- z S -
Mi "M~q Igo;* 4;::~ ::o-- N:w 4'-u 0 0

A. "M -A, 40 mF -W 4 NI-00 # a0 

%J44 g; j -, * , . -. .a~ . o .~ 00 ..
S. S, NA- NU2 A- to t "'0 "6 : 00 0

P. a NNP 14 00 4 P0ft0 4 4 ft. a * 0 00440 0 w

A00 00o0 0004 4"'-P : W NA-C O*:.2 .9

-p Gtb 000 A-, A-A 01 S., !0! w. It

110 00 It, ' o 4 ~ .z A A -meT N 4

0f 0NoW #2-0 -.; 11 1111 1111111
. ~ ~ ~ ~ ~ ~ ~ - N.4 .00 ' .. 1 101' 1v tI t

AMWMg 04,*-F ~ ~ 0 0 0MP s F



IP 'I ft PN "O ;

0 0 0 0a

moo#r~ f. 4 so*~4 o~ 3... :.. ;m. ing :2 --

S s Sss~ SASa Sasso sa as- sm &Sass 33

Us! FQNP AN. 4O; E4 i

* ~~ ~ ~ o 0 W..-*mO 404

9~l. ozo&N t~som #66 3* @ NN

::78

4: o T: 4444 Q. mo : t ;:o o

oo N mmmo Motf :moo ot- 44Vo
4  

Me=4 444

. 9. . . .. .I .... . m . . .'*.1 . N 4N9

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 e 4 4 4 4 4 4 4 4 a* 4 4 e4 4 4 4 4 4 4 4 4

Np.-. NN *441U 4N94 N4 N m- N4 ft AV NfPN.N N N N

NOOQ 44:P 9 :^: .NP. -. N94 anoN .4.. o 44 .4
t0..". wU ~ 44 P~'' oN 4 49.... .... 4-i

Z !n:Nin ...~- ;:..'i4 Zoo~..9 9 N4 44 9 - 4* 44

M ! . ,; ' ..... .. .. 44 4 .S44 44 0 44 4 -.1- .. ... ... .mc . m....

44,664 44 o N U m 104 P.49 .N o f **6 0 m oo4 o&04p vw 4

gmcoo cofom mmmcm mmmc I;--: mmm e ce eeoPP..P
NNNNNHI NNN 8-S.NNN NNN NN NNN NNN NN

o~~- -- a 2~*~ .O0 aN 4 9 N .%0 PN. N N 0 08 9a4 N 40 -eeco 99 
8  4---- -- - -4 N 9N 9

44 94 Q N9 44N 9 4 O44. maeP101 0v



d M 211 glass sails $3988 SOCfOO 00!338 as

MfE.t.-f

obon Ooo 00 00 0 0 80,88 0ae0 00

P.T 0. W, £9.- .. @ @99000

9 ~ ~ ~ ~ ~ - g90 w4 *wN300

.I: . ...
no-N ---- - -- ONft9-0

Vk toy4 mNmI t f 0 '

* O N 0 * N mmo v9 0O N 9 ~ - ' f f.
. . ....4 . .0 9 .9- .r .~ . . . .

0 9-ftP P@ moo 0 a, #N 4Of 00

00. if 94 -gog ! is.P -0--t 9 0-S-t @4
' ~ ~ WO 4V0.. @ f9 .. .ft9. .3 !99 03 .940

0 1*@pZ 44*00 lovoov, ale, t . 9-tON

&VOOP9 @@@@@ 4 49 09C9 9449 @@9@ 9

1 23 ! WE Ne OI45IP S F 10C- :~ a $!0AS'

Ow a.N ft@@ 0* so49 0 o04- COON $02 WN fo 4 4;a0 -N

ftI MO 404 i -0f S@t., t . ,."*0 CN P, 309 0 ! S..
iv# 03A - '92N o = c~t

0N9A@4. .. .9.f .0 0 9. 9 0 t N04 34 -V
39fttf Im~ff A A 191- :- 90% ft 3 - rv

M of iN N a 20 attt f ft-f #c 4 :, 044 a4o0 Q0

=0 S,~0 *N9-0 N N-9 .10. It@r4s

- 603 9.222P xszm~ $ ft Mof # @ -4 -
30 9- .ft.04 0-ONO -043 * 0 9

49-494NO 00ft 0i4f4 44-: 4660. ft .t In

ft, 6403 N-93 ft f mm NO 03499 .. Y9 ft4

I?~ ~ ~~~ ~~~~o 111 11 11 ii 11 11 111
102



d SESSIS sE 3333 33133 33331 3333 3333 33333o

t I ep 1-

fit" ~ ~ ~ ~ ~ .PP6 669194m9 P . fE ,

-1 N0 8
N9 NN N .0Noa

or'P dv .0. PP 0. *nn a: troeS ' 0Y11
F4, NOCN * %6 4 .P. .S .: .S .E .a P. . S ,. ., . we....

*~f F. N C N C P. oft. N .P.9 wS P.9 4 4P.C "E Ao a 0.;. Oz1

in~i OV ;RAN "f"9 ;;a a Ac ; ;; 9 ; ;

toa .4 9 EP 6N. .,- 4: Vi. .. 0 49 . N. e d ~ * 9
100 a PP.NNO I SN A O-.0, VC C d SC C . 41 NIlS OONP MSoN

4W N*~ 0 * .'**s

T INN I I~ I *I"' I C1N 9CN 4:,: flop ;n 6

- o0N * ' :zN 6900 NNC orOON NX0 9 0.Nv: ECCP. 00 0 NAAC

Q mI 400 CO S 0000

Z1 2. 00c 0 0 0 000 000 m005 00 0 000 0000 CO 300

LI NNN NNNN NN A.N NNNNN %NNNN NN NN N NN ftA NN N NNNN NNNNN

O NN N ON N N $6 NN S N 0 ~ ,

cc 0 5 0 00444 ccP. 0565 9999 00 000AS000 cOP S6

go, c 0123



H~ 1111 11111 11111 11111 11111 11111 11111 uI
88Sig 38888 88888 888 882"0 10,10p" 8833333

SSM~~~~~~~~~F F-F-F-F-.S 10 SSS3 :1, .. F-P

F-F.- AF1F-FP=$CC 4FC.F A.E4 NFCF E

NC fj P4 F1 AAF- -

1998F- OSSSS MOS SSM t$888 EcUo *a

xl!C;w t!!js1

C - 0C4 00--- 4 ftC-% C C-FC wFF- F

.~. . .

4 .1- 114 F- NW% A- 0 WAN 10 NC F- SFC WWI, In,' 4 F-N , 0N 0 " 0

- 4- - 4 C - C-- 0- - ~ - 5 - - -N4 -F -C -4 - F-
O. og : 00 zmu~ OZ Z F-e . . P.SN * ~ ft N C F- C. H -U IF I4 ,- Z

SE81 C* 8 F-0E *1~C 4F- & 4. N E
9 ex 444-P* C44F-* r O0 4 4F- SC ItN W. W4I*F- 00 O

.CC . . C C .C C .C C .C C . .. .E S A" AAC

0 0:0 0 4944 4444 44 4 4444 ECE UFFE4 4
N- ft . N OCCU0 FNC4N ft N C4CC: CCF-U AC C A CF-

11021.1. C11H "I I0F fill UN..P 7!-$ bFgl .
NN.C-- -E - *- 4U - C C -

I -Ni- !11E4 -- m iFm - u mFF- 0 F- ;zc04
....1M ....................... 1 1 .

1U111 1CCCC flo if 0si NCC1 CC 4 - N1C

4 P N f -FF-- NA C C C IFC CCCC 4 E 4

-- Ca.FC O-~ N 4 0 F.. 5 4 C O . O C E .

-CFP.C C~~ U- - ~. OF 4104 S



II

11;11 !111 fill 11111

g11 i 01%E- 4n! !!! -- - -: qt .

IT, 4 4 ft 00m .4.A,.4 me A*E AuV.E A4 AP Add~U #Ug O

Mas l a sI$$I sagas l l ast Sass% glass &&ga SagasII$

jot #li 11roll# MITI -Jjmj IMNSP I.Ming wxw !lull

I IH* M f I I !!I

i~ iiit to

49 1

.~dW . 4. @P~ .. .p g .

S* P HU 04" '0 M 1-11 M ifS ;2-- "M . ft jzC

* ~ t .~: .:s 1 2
4--.- 2 - 44i 44f4in -94-4 ii4

-- -- - - - - ---- - --- ---- ~

ttu it : Iu to ei h s siM ise: SM: s $81*

0 . . . . ..

ep.,... O=A.. A.444 4 0' P'4494 Allo- P-Zd4
44444 ~ ~ ~ ~ ~ ~ Nff NN44 444f44 4 gf4 44444* f. t

* dd~~~d P~ddd~ d~~~dd Pddd dPd P~~ddd ddNdd ~~ddd d~ddd ddAA~

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 9 14 17. Itd d 6 . 0 0 4 d 4 *CdP. * P 6 4 4 d
Pd4~~~~ ZO d ~ 3!~'

0-1 80 is ji s 1

Hoo * 00 0 0 00000 00000 0c0o 000 000o00

000 0000 000 0 00 1 00i

0TS0 01 00 91..01 HCOO 900 0,9000 0!1 o OE H6
Pdj4 a.1 Pd 0 40 t

105



2I

tsue tss SWE $ EMSs as : esgs Ma 0002: 00

ft *6 2fA 0! HUI iN0

I ~ NNN NN fe.9IA I 60 -N6 6

:230M

7 A,~ I 6 6N : 0 r! 9 ,1. l!4 :4

440: wI~

M in3P.U~~ ;= w 0..

4444 40 6 u.6 . 0 . fI. . 9 o .... ..... 19

R .. ... . .. .. I. 9 .- 0 I . 9..----- ~ ~ -- - --- -- - - - W W

Ififtiftiml~~~~ 21if lol 400!II IIi o*'o '
0099 ~ ~ ~ ~ ~ ~ ~ V In 0 990 09. 49s6 ~

.~b~.N. -l~- ~t* ~.0 #09 0 10. -



04 g

*ouO ."s .J"12 11

1h in sitss:33 sats suit uSam Is Sags Satt nuts

sve HE ."I s 142,21 ; N A.

I

S -~ ~ U NvNf fi4ifi mmz 004 0 044

~~., 2-s a
a,. e .. . .0 .. .~ c!. P-

W I ; c W 0 w 4 AW fiNN .0 V Y 04 - P0D . 54$ f0 t 440OM w N04N0
3

*~~~a ee co e2oc f t tC ;NC- *.flss& :!4f 009. 4 f
.n .- N0P '0CA -4. $40 NO 4 5 -404 NNO -. 0*0$

NP- C . w~ .~P .0 ' .04 .. 0 .- ' . . . 0.. . .
O .1! :c4f 65000', N, AM04 t 4 114 =w 44 Nf-CeO NNM.ot

N N .Nfi . SNN NNNP-N MPANN A fNN fN NNNP- N ftftNN-f NNN N~

- 000 800-.9 Mo * o o f-8 C Ncc C c40o a49. 0-e PN

*gNoN N000 P0f,00 0800 003480 44 05450m 2000 000

NNNN - NNP- NN NN P-PNN N NNN NNN P- efi-NN NNNNN NP-P-fi

.. 08 g000 00 00 0 - 0% .. 00 00000 ;:o 00000 0 O0 SP4

N N 00 0000 00000 0 0 0 08 cc 0 0 0 * o co 2o 84082
'i: 02 4 : 040:0 00 .44 P-N8:~~8cgso w88 338 n: 00

S1 0 00



00000 0000i 00000fa 00000 c0c 0000

X yA M4.A.0 e4 * 7932 0 1 2nR. so so 8

- - 4- 0 -- - 44 - 4- - -4 4 44

00040 0.040 4-4 C-40 P0000 ocg 04 04. oo

*14 * 4N4 u m ~ 444- 04

NM404 l0 00000 44mo Ntox ~

990'

0P- gm 44444 m-44. **$ ft0-s zww tV - $ * - m u-wi
W, 9040N 64-404 0444f &I-

0-4 4 :~ 0 -- 4 1.4 !-:784 ISM 4-4-

.--0 .. 4 4 .17 4- 4144 .0 4 20:4n 1404:1t4 t"

61 ~ 8404 S V 4- -0-- - 4 d -- 44 -4 4- -' 4 -- 4 -

C v 000.- . .... .... i. .--4 444 *. 0 . 00. . . ' . .

N4 0 0 044 4 044 04s Cc,4 z04 zO 2 S91 C
ow4-0 0 .. 0 44440 440. 4-4-4 VS44 4-.-

4~v o044 44000m 0 -4 44-0 440.Nm NO,4 4 w
4-4-4-4-4-~~~~~ "--4 4 4 4 4 4:.. 4 4 4 4 4 4 4

w 44 N~ofto o l*."N V -4m 0N4 0 44o4 0 4-4- . 44W 0

No=:;-4 4 0N.- N-40. 4 Nz l 0.,4 0,-N4 N4909 -4

9 0 90, 0 44- 'A4 ON--0 o40 4440 Vol 4o W, v

440 44 44 4 -0 400:. m0p M 4444 0 401-0 44

4-4 0 p.. 0 V &a 0 044- 404-44N 44or-- a 40444444-N 4 owl4 44

.' 4 4 V!= # M 044 4-4 4 0 0.000

.. .---- I 444.1-.1 .---- 4--404 . . . .~ 4 4 . . . 4

000 000 0 .0 00 00000 00 0 000 Q 00 0

sO ZN. =4-4! IA 44 N04 m ~O ~ 0 0004-4-4-4-W. 07,4 444 N! 4004--N No3 S~
_ V~ o=. 40e2 NOO vtoo A-44 Z60

W~o .0 NO 1Vo



9un 988i In S8938 MGM: sags scsun ::::s s8888
W9Ixt~ !1eZ ew .ewe Xewa

4 0' ' a a Sagas cegse ea a #I NN 4 N#

ac~s * - as a '0-6 -ma -A-e00
*AM AMM. A.;;4 1

ass:: statgss 48tan stats stas sasas saSas
* am V- -ow a. sass e3#se

X AA .- NNN NfNNN .NNN NNNN*O A MA, .. rm otfE 455 5

M-aP i UNP -4 . SPWS tC a #4 r9N Sl~ ~ ~ Ns

* 5O N . 5 0 5 Nm ate N c..'0 N o m oe c o f # : 2 z.C f . a s t : M E .IS M. 5t-N N~ IVs I* NA 01- -. S~u 090 it-m a2 :;g -ao

40eac 0w-t * d , *1244Z A ,0., . "

maI OONNe . - e 44 N fM 40 - A!&- *n a.- -&-

:t:: :*4 :*

a tea-c maNl N WNeC *NU AV ~ N*ew- zz:;
sane rn-OS *mNN -- ii

se0*s-oe a c tees s a 4N- 5 nile t-ac

''A -ttn $er N N-.N a.-:.N ace.-. rsnmc nNe -c aa

* 1  'NtI 05;~ tN-? reCg N-4r;a
AAO 0a . : rc- nM-cc est-ee. 4eo- -aces t.c@ 2:s .e N-e

4tNN N.. NINf AN NNn4N NNN NNN#
4

tPtpNN-ecI'cccW. me zc R.C.A ar tm

- N V13 ae.- 4) -- tt -tre .. nO sie se n-- t--o:- -eZ--*.R :Ns nt c a' use -eoc see- 1 e re n;Nt za- & N " 00#

~~~s ~. ;...................... o...
Oerre ocress ceoa asses0 ascooP pN- Pm~

G. N...i : N N *.:ST NNNiN NNtwnn ?7tN nn n M CInN H SU c N

oa~ re-s e-c ~ g; ~:s;55:1109:



!00n1919,1080SIovo!-l

It0 P.: 04 4 . N * P. 9 1 .

0 Ong 6"41.t F! n .0
- - - -- t . > I-. . .

40 uC S 00 : 040 4p'*

3 $ * *4 4'~.4..6 040 464 c@'.-4 zo

40.4W' 4444 0 N. 00*0 * .4 .... 4

- j i *e4W ,; i 0.4.0 6 - 0 44
*4 0* P.' 15 460 J614 NU.. 5a4

44; M44 144- 4 0 6 6 4 42-o 00

4 4 1 4 4 4 4 N .4 .4 11 @ 1 0 4 0 04 W

44 -* g N4 N4 '4 W,4$ ; 4 .NI O4C4O
" goo6 am, NW4P . .6 go,4 .44-l 4

=;0.1 4 4,0= 2 4 -w ~ & $-:g 444 444

1. 00 .0 N 020W 44 I m -m444 4 40 W4'.. 4 4 0.

o .e 0914FP~. cocoa. MZZ44 4 Ve0 - 0 a -. 0N 4 4 0 -Z Nz44.1 Z R A MAm 640, ,NA4 7 4 . 0 04 0 4

S44444 44we4 044440 4 4 4404 4 4 0 -
4 448SW. 44W'W't N44444 .44W'. t4 4 44 44 4 .4 4

44444 ~ .. .0 4 ..4 W .140 .l44 .400 . 0 4 .NO...

44 ~ ~ ~ ~ ~ OR 00 00 446-44 4' 04640.*0t. ..jg I .24 60 . .48 06. .0 6 .N ...

0j 40w'4f A. qt0 M 04 F-644 40 4 044 6444
4~4 40 S?. .N 6 444 044 6 04 40 44 n ' 00 4 4

44444 44 44 444 1044 4 4 4 4 44 4 4 4



::ss :ses tss$a gs::28sss st M o aso sAMs Moo
W* wawaw a : s :292 as* is 2:w a v 213

MISSO 99 8139 ad.t 934 43NAls 89SSM
a. 0- aa 0

MW M:: ::e-: WWWR? :::a: j vwtt . !% !x sil
a NNNNN m NNN Noe~ t,.tCd dd eN

44 4 I h4t 4 ; 4 w o 4 . .F i i

.o. c, --- a m l v - 14 1 te1
- -N w-N NN w- ,ow0v

m" Nftj 44 -fle 4 - * -141 o n i 4a t
;::P-1 90~s . P *t'I)S Z 00 *3's A Nh N Nt N

P. 0000 Nteo w9.wCsas as coca IooZ o66 &ob& oSun7- mm
S~ ~~~~~ 4 #pO It 4 4 wEA. v N, .v, ~ n- re.. '9P d~A

o N 5*49 t.te- Sat ON 4df Iwe N-Ne- w PN- - --

40. . n w -- e- .N U . 5 N .c . 4v .. mor. . I Ne-a

w WCO. flctNP S 095 1fC N CN It r - Sr I te Iet so a *

Z ~ ~ ~ ~~ . .c. .e . .e a r. t .e ' tr a t.r .a .6

g~ ~ o ta~e- Nisisa aN No e o pa -r:: #-o a.r 2hi~~~~~g ~ ~ ~ c .d8 $o.. ar.. . . .a .s-- . es- .S. .N.r.

. o ! A4 A.%a mee ee t tr a a N--ee N:
7 : 31 v 7!4. o

mS. ~ w ,
- ~S P-NNNN NNNN Ne-Ne N N NNN NeNN NeNN NmN- m e-e N-N-

- *4~N N1'C S%0CN N* NlN Ner PPN U fNNov a

sco 030 acocoa aae 4g cocaO 00.-.N rae totoo coor tS-C 0coca s cc... Mooe M ooc cmor o eat rcos oaec a dea cce-
N, N, 4N-NeN ft NNNNN Ne N N NN 1N N NNNN " e-Ne N N e N MeN-N

a c-RUot cocoa rocoa occNN *ScNN cocoa tto cocoaS cocNoa

c o N NCMa NUSMS .. fl N o0 N cc PN 8 N S fl 5 casea

& itN & *,J, C. w - : -. 054C~ seoraCWa



NNNNN~~~l 
ci 00 0 4 40F 2 ~

17S-- A Es 80

16~ e oN A #~% A N -'. 4NO04 9.

Mftf .9 0 o9. v if- .. 00 0 AO. 4 . 0 
00 0 _'0~ 4 -0 Me 0 I0.0 .N .4 .9 . .. . .. ... tl t. t0 0 . .

* S S S 9: M O o W-- --- NNS S04 10, ~ WE04 000 40

P00 000. do0

9= O O N *.00 99. 0 4 9 N 0

00000S ,..jo ww29 02s !s 4 !-:j :
000M 0 9. .- ' 0044 :.-. 0 l .S "N A0 .

909.0 t 0.9 6 99 .0 90 00 9I lip: 90 19 44 9
A00 A AAA MA.0 0 Vol 00 94 2. 490 S "aP9 Cal

AM 9 A A 0 A-9. A.0.s 0. 00 A0 A 4 . P0 1- 0 0 9.

a, V N ... ct . . .-

9..40' 9 ;#4#4 0400 w .4. 0 w 9 0 64

O 04.9.4 949~ 0091 - .4 0 49.9. 40 0 49 0
0-60 9 N49. - 4 A 0.0 a 00 000.- oft.. 00AS ; A W

39 .0934 _:A9 we :00 0P. 4040- 0440o 00~ ~OE~o 09.4 09.90 -5006 = c00 0 '044 00040

4 m0606 0044 . 1.ft Z14 Nf.9.9. Z40- 05 4 90M9 90

ofs -- is' MISP 00 08000 008)0 0 0000 :040 04
0 00 00 0 0 0 000 It ~

9.1. 00000 §11.1 0000 00000 090 000 00000 00

- ~ ~ ~ ~ ~ ~ ~~.0 0~o 00 00 0g oo 0

112



o 4 ss : s suEms Es sees se:8 eIstE eam Ees
-~~M POO Hitwa wat w e e

~~M HU V3 9,01s2 "1g: t~ a 04! ct -fW~~j
I, ~ ~ ~ ~ f~ N4A.114 cr0 1- A lom* I or, ~ g oa2~ Za" Z ! 'mF.9xI

VF 4 : . . 90. .cci .O . .4. eI-tii 0
9 1 NN N NN O

00m*.~0 000c ce c ao t a*Cr Goe. e9

* ~ ~ .ff 4:8" VIsmni.. ;ft em 4 .n !! fl !!~eea

w . -r V. 4.om Rs wae weoeW P000-ij 0.NaN mmtfu%0

*ss a **.e.. a J(05 c 0 0N- O~Pa aV4O 0 ao

W. ft ~NL C,~. 60m4M0t0m P.

j w-0Nt ceaes :M: _1 ZSi$ 29M M 0 0aM 94
N46*0 _M44- p0.A 0 60 N t o.orn p-9-m oo.m ta4C

o * *e1e *aa NN NNNAJ NN, mSt ccws 5

N o

Mae' 4 ce ASO i W, ~ C .6 N4 54 1*0* 94a. . .77ie00
T,3 R4 R*'rR -fItIte0 pcItp. a at ca-F OaR-cr 2.r-a **OO

C: cc.. .0a0: . .eat .cr s crew . n.1 . c . rc..O~
-Zwe 404 440 R44 #4# 40 *44 R

ow NN Ne N N N N N.- e ft-tft1iN. NC No- - -Nc .- aNcN o o -s -

- eccer ~ - &W Isor -rr c44 . 44444 00.#a pv.-.- p--..---- &

C S PSNN NNNN NaS N NNNt-I aNfN NeNNN NNNN NNNNN .NN lwN

ccmlt aw e 0Na -9CO 400 C0otco amp .09 04

*a * -0 cco 0-0s -co .NA ra ea -0 - - 1 -3 o-se 000-0~ ceoaa

U NNNN NNJO n0.,~b ~ mO~e cece ceec amor orr

-- 00000 00 000 00 0000 00 00 00 00 00
U 0000 098 0 99808 80 8888888 1- n

000 000 00000 00000 00 00 00 00000 co00000 00000
44LfNNNNN NN-N 4N PpN % p- N N-N- N PNP-PN %NNNN P-% ftN% PtNftN-

a a. 0000000 00000 00omu 000 00000 00000 000 0000 00000

C00o00 000CC 004000 07000 00000 00000 00000 0000C 90 t

~ 000000. 0 000 0 00 00 8 00 0 0



00000 99000 00009 COOO 000l0 90000 0009O 90II i 111111
m~~~~~~.~0 0 40 -- ~o 1- * 4000 N 4

. ..... .....

004 a 0 cc ~ ~
!!e %ej 14S4 W51 Wgx4 1!Up %N4 v44 40444 44

M 2 : 4. s 0 4 4 1944 .4 44 4."4010 t

- - -- -~ - -- - -

4i. . .. 444 .t .. 4.4.. .8 4 . 44

N NM N#Mo: -- Nm4 C$NNM 44

[NN.4. .4.44.4. .4.4.4.4.4 .- 1440 MO E F4. i444

- 0 0 -# o 00000 00di0 - 0 4 ~ N 4

333 020 00 0.. 4

12 9 0000 0i 00s M U0 M- .. .....4 ;g

I~~ I4 4 44:4 t4 4 4 4 . 1.4 4 N

0 0 0 004 4 44 4

-- -- -- -- - ---- S2
114#



- w!-f~I. inw 13 I'l! !11
a Ma Ms Scot &lots see cost cotssae

Y33 Q tUP jxv s -op 1

21111 .M si- I9'4

.'M .. i R t ii I4 -. .. :. W:~6 i 00 It ~

W: z -eww !Nf! !lm **?I*V .~I 0i 94 E

Piw 2 2 I V 3-"
... .. . .... .... ~ .. ... Ic ~

I . .1.g It".O . .- :, !,- i

- ~ 4 S 3N"~ S S Tl - i.. 4 0 4 4wN 0#* O . 4 4 W'40

g *4 4~ W .P .~ *.. 4 V.4-4 - -~- ----- ----- -----

~1 ± NM*~ PQ0O0 -- N *~444 -*~. 0-..* ~P-@~ 0.-Nf 4.d4

... ;w* 44 4 44V 4, 4 r'#V.V 4444 4 pP.9v

at 'AV, A$~ 00,0 0, v..* C.ft: 4 t-*

- ~ ~ ~ ~ ~ f- Nld~' M'SN NF N N N % NI N IN NftNN NN~ r4NS-S

000 0000000 N Mm w
004 00 1V s : z _ 0

~00 *000 00000 ccSO 00000 00gcc 00000 ~§~ ~eoo0:9oo0 00000 M000ooc CCC 0 00* 0
wo 0'*'099 4*0a%00 S404 d 00

5 INNN N ENNN NNNN -Nm A NI.N fN N 1N "N. - NNNN tN IN

0:-. 00000 00000 M oo0 O0000 00 0 00000 0000 .00. E000
a 0 0 0 o 00 000co 0 0§8 8gg 00c 80 c

4: 00000 00000 00000 00000g00c00 00000 00000 000 0000000 1oe c c occ eooo 0080c 02000 Qoco C00 00000 0000

115



2'I!*!! !la 'ic~

a., - R. !

6 44 444 N N 9.
S9,0:6 MM SO::Gosc aCocos 0000a 00000 00

--- -- - -- N N5'4 -66N^N NU. 66

44 .4 . . . 6 . .. . ... .N .N . .

46.6 :321*4 166 464 6 0 6064 W4P. 40 66 -

- -4 * - -6 -* -0 - - - - ----

a 4 *so6 48*4 109 6 4 8 P.464 N,: 64

t_ .,: 4: . .. . .~ .9N . .
-',0* Ftt406 0 *,e 0 4m %V p- 6.0

- 666 6.564 6P.N 60 66 4P.6N 664 6 N 4
'. 6 66 6 .6 6 .6 6 .4 4 6444- N -P66 A. M S6 c

.N .0066 1 It . .

so66 6666 66 6 66 6 N666 0 as ZD 10.4
PN4-N00 P..NP.P. .4 V-0P-0.0 P-:PPo% -

en~~ ~ ~ 4.0-4 4 4 1

* 00 6 4N.6 6066 46... 60N 26 28 1 P4 Me6

N .4 N 1. N*6 P. 6 fm-* 6N f N ftOwlyN ey N @06 N N 6N

60 0 N N 66 6 6 6 6 c a l l 6 c a --l c a l *6 64 4 - A l 6 4 4 4 P-
6 ~ go [aNN NN N N N6 66 66 6 6 6 * 4 4 4

66 6 66 . 0 . .0 09.06 . 6 * o0 4 .6-6 .66...

go §!@ 336 0 6N. P. 6 66. *A H..l .
66006 ~ ~ ~ ~ 8,,.g 469-6 60 -N N*66 .. 6

000 4 A A4 602



1.! T

I s:ass: at : Is a I sas*S: ags:: Sa: ss:s ass:
""-~ ~ : 9 :; us. *p. "4Mm WE- Z# -A- ,"I2* 9 s M sg

I~~~ ann.. Sam ls,,,a- 
a

ass taut stStans at sass nsas stat3 agsI::! SSS ta stats ants sgssag tt
---- 24 x " A p: e~a S: Flt M U"5 5 -

444i . 1t -it--" ' '

9. 'A Su 01 ONs 
04P tt Nm mpN~i;~2 NS 1 ; M ! N N N N N N N2N2lv , e ~ e ~ a w r

S3~u Im in a. *U-q NS 9p. Sr , *N1~US

£Iik -a a - Io - - -- -ap NN -N p. 3I o

Sim -~ isi' iC s *o c7.~ra a a

NNNNIA ~N NN %Nf a.- e , teaft

co6 co c :20e co o c cac o ofNNp~~p~p~~r-p. H SN9r. " coo.1- oNNorpr- ~ -- s c -Nz..9 att .ae .san .t - oas:o O nut to: 9:c. .c-II ;III I ~ceo oro mo .t 09. a-p e . NCN m4

01 "0c NW o cft N N..m4888 wo6 -. I cO o

8888 000 c11700



88388*44 8821 S000 08OO

:00:% $SSW' W,:; -A 494 NN N N~.

00e80 0 a 000 sto 0 000000 0

0 0 0 0 2oc0 c

4p N 9 00 N NO N

UONNO ~ ~ ~ ~ 1 .~O - 6 0 0

N-4P w4 NF *:I6 04* -Ar if: its: T N
0..:~ . ! . ... .0 ....

v W2R A 22; a :i 04C0 Np.p~ N N

In NN 4 34 3 4

C4 S0P I. S0 2- 0P4. .I

443 &2C4 4N43 & 40 0,42 * N IV~ aN w N

- ~ ~ A 0044 N0 4 W.4W 0 44 N oft00 6 04 C

N34ml 4 2 No 0P#4 6N.44 0 1%-r

We, o
0

tgi n4 4 N N N 44 0 -

v v.:N$40 ON 1"39 ONOON 4ete N.
iwoN 400 4 1" nvo b%_4 _-V . 44 ... 4 a 7 .&

4 44 NP. NN -P 4N N U .NO . ... . P 4 4 N... . . 4 04.
ft49 N. N 4tf f N .4P-0 40 402 - -AA M -0 6C4 $ 40t'

604 0-. N # N0 A 4~N N
444 444 41 44

NO..4 Om . a a q..W%4 C.4 644It 4 4 4 04 N 6 1Z nCc
SON :O-. -21N- .N4 4.6 . . . P.

10 4 .0 U O.o4 .0 N .4 O 0. IP- 6 W'O ON .
IL - N -- - 4 4 4 -C~b -. N -0 4 -4 4 - --.- ,;

O O N N P . U 4 O 6 6 0 4 4 0 . 4 N 4 4 6 4 0 N 4 4 4 4 N

M .44 N..C 0.N4 4NN .. o 06 0 0";18 4
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .



i; 11.1 fil SO4 00000 moo ~ 1101m;111 1
44 in-N .0U 0-- - - --"s s 1 1 3V 2 Zt ZZ

WWWWW SMOG sasW saas EM S 44444 4444s SMS4 S4444

wni. t9~E 4Z4U - P-* NN !.r 'D.. 0. -N0 -Po
ej t*) t1 ~ - MM A # j ; ; ;V, * j j 4 i j ;0

1 4 0 N ' 4 U N40. 1 #WP.U0.. 4 9 NA44

NNNN 4 4r 1 442t 4SN 44_ -

.1:7:o ia-u ;N4 04moo.- 44.4 4~O 449 e - ;NO
4 44# 44N#V WV M4 CN -, Mi 4 *0 4W -. 14 .1

vg ~ 0 W" A, cc 1444 440 Z 00 Ap xzNN NNN -44

x -A N4 4 m 4'm4 Sr44 444 4444i 441.- 44 4 4 4 4 4
4 4 r 4 9t 4 -

044 0 4440 i4 .04 '..0 044 v 44 484N0N 44 4 ' 4

0 :0 0 4 440 0 a t4 ~40. 44:a .044 to:- 400 P4 4: 00 .0
64 4p.4 N' *SJ 44.4 4 W 4 4 J

L2 Z4P- m ! -# W a& N 4 0r2 -t 0
4r 4 

9
b. 4 4 4 4 4^ 1O W

444444 44.O 444 4N4*

1 4 4 0 444 4444 N0 4 Z 444^ 14 4 44-4 *40 44

-0 ;z z44 ZZZ NN444 N NN N f4 4 -V4 .4 44 4

NN N NN N Ut N N NN N N N N NNNNN 14

Coco0 cc.1 04N6 -. 'N 0000P- 0000 0 44-4 4
00 - 0 0N4 Has4 0 0 000 cc coo4p *4.. Sacco P -04

- - S . oe 0 00 00 000000 00 00 0 000 000 0 0 0~ i 0000 000 O 0 00 00 o 0, 'co0 0 0 0 000 0 0

14 :1 00000S 0000..s 00000 800000 0 0000 0oo 00 00000 000 00 00000
0 01 cec 0 00 00000 00000 00000 00000 00000 000oa0 '0000

4 :. .I .4 0 th 44 044,4 r. .% mne 9r t i49 .99%i . m!mrem91i 9.
ILM Pi--N - -Pi- --- -- --p -p- -- -P - N -P- -- -- P- P- - -P- -N-N- -- NP-N--

*00000 00000 00000 00000 00000 00000 00000 00000 00000
0:0W 000c 00co 0000 00000 800 00 00000 00000 00000 00000

00000N4 00 0 0 0 0 002 0 00 0 0 0 00000 0g00 00000g

119



00000 00000i CR000 00000 00000 00000 0000 00188 8 $ 88N4 00§. 111

82 8Ij s0 0 0 O

0^r 0 48 488 4.NN N.I

- - - -4 4 -4 -4 W -44 -~4 fN 4I 0 t M4

00000 00 0 0000 0000 0 0 o 00 c0

LtD 4S -ND

.... ..... .. ~ . N~ . #...N

0 m*4 4 400 W4 N 44 N 4-4 t4 -N &* oV

VN~ .. t t..
*~ . ... .rPr .~00 - . *.e4 ## .~# ..- ' . ...

eI ;:NN.N mm m NNN A4t NOt 46 .'

'D44 4, 4l60 e0 .0 . E At OM :

2~0 ItA4 1:4W .44 . ;4 444 S'.;;

Sai N* . #4t 4S V. 4P. v6~ 45 lp 0N'~ 0,

*910 0 00, 0 01 a, 'IN 4 mO 4 0 4 ml f t. N a ,0
NN4NN ZN K 1 4

4 ~ ~ ~ O ..4 E~ 4 4 4 4 -4!4w 44444% 4.440 S 44 N-P

5*, ... 'S 4*. 1 V

NNNNN 4 ZO fNN O9N I .O X* A4. I4N ".0 .4tIM N 14 0.

0009400 0800 0 aAN 0O~ 55- FsoA a 002 0 9*04- 9

a NSS 00:04 4440a 00. 0005 g 44 5.5 002. NS0

I i 4NsN S . . 1 40 .S.- .. . . . .s .~ .t4 .

Zl 8 000 :00000 0000 ci 00000 000990 99
00 coo O 0cc 0g 0000 4

8 0 it0 00 0 N0 0 x0 0 00 0
44 444 4 242 444 4

55NNIN NN NN NN N N NN N NN 555555 5512055 N



6-0M40444 9-9-9 mamma 09 & Rj N~I

9: : M 2 t ~-. S. ,t U

u ~ ~ cgs coo 0000 0 00

0009w..mw500 000z4 00 06 _: I OW WOW !0 1

.nm e .~ . . .N..... ..
9.NNNN NNN4."#%### # 4...44 b4.44 EttE 44.44944 dJ0dp 00.66 SC

30 -t Si 4l # S*~ SWI S3#8*S f8#S S 4

-6 ,08- 00 0 04 So .. N O X N4 AID 9- Nt9-1 Nt-0 N * .N t s .40

NNNNN Nrn~~~~~94 .nnnn Ittt ttn .m.4t di. ~.As 669

!WON I *%C tS c0. 0.I4:r.:.: . 9 . .. 4 .. .4.
4,'.9. N N N N N N NN N. M SSW WV..* Wtte %b.mm2r0.m

04-.- 4 44 4.90 9--N 6944 94 0-0. co No *. o

9t pmomP d.~49- ~t~p 0O.~.4 40 0 N .4 0 4N4 j4 8 0 44

24. 01 ;0:1 to.e pr p. re r rP'o e o c , e e p o 0 0
-' -O 1 aNz ~ . N i 0- --

CC P00. -. 0 'r - Crc Io 4. C.09 C

49- . .. . .p.. .499 .99C .4 C ..o .O ..4.0 . .9- N. . 4.0.-.-
W% a V-- 4 99AW %. N WN 4 .-- 9 0 400 0 4~* P.*4. %0r -c ..

C JNN NNNN .NNN NNNNN 449N-9N NNNNN NNNN N-NN "tNo"S

C 1 r-44 .- 40 O 4. 449 4 %f-' 06N99 094 w ONN-f

;Oct %IL!'W Q :w :
.U N.NN .9991 4 .4. - 9. ....4 .4.'.* -4 4 4 *. . .4.4.4.4. 4. .4.4.4

O - NNNN ''NN NNNNN NNNNN NN-N9 -- 99N9--- N NNNNN --- N-NN9-

Co- - g-883-8 28 1 -0001 0 0 00 0 00 000 00888 a co 000

c. 000 0.00008 s 00000 00C 000 00000 C000 000000

88fl8 88888 8288-Ns NN NN NNN NN
4.~ ~ ~ 00 00000 0000o 0000 Oac co OC 00 00 0c 000l00

LW.tN. N-9--9. NNN9-N NN9--Np NNN N -99-

4 00000 00000 00000 00000 00000 09000 00000 00000 0000
1 CC0940 40 C. C" 0 N0d ONco *40 c 09-440 c4 . cc4.4 0gg ar 4.0.04

A. .44..4 4444 -49--. 00000: 004. 00--NR 9-.44 4..49 geou 9

121



I00 ii oo ci l- 1809118381SlI 2 81 §1
SSSOA PSMa og* sa ~ 0 000 00,00 00

cc 0 1WWW 13 L Cp C d 0 0 *1 WW WWW0 Sn n C gg

5WI~ ~~~-m gzg -0- -! t 56 4 ~0 l~.
* NNN N446N '%NIs11

A. ....N .W"' NN4 5 a4 4 5N N& 0 0

-4 o7 1,, 61 A 0 a 1 .

A P4-m .N s , s 4. S in4% N@4 034*- &; 5O N6406 :S.0

510 46N W'4 No4 a 04 51550 o 1 . 0Nm 4 5m

NNWNS i 211 4, 551' 4e-69z *..N NU~5 51No1

0N &&t a,51 &416 N64 o x vr a, 0 & o - 411.1 c4515 :4

cootN NN No51 IN-11' 61555 1S 55''I 4 4 4 4

* w- 45 0 N.w 1.wo oN 5 40- i., N.. 44 .
i ..*- I d * . 44. . 1-. .1~ 6 1. N N

NNNN N N 1.4N NNNN NN N 55, 5 11111 114

*as l fo 8 228  
o2 0e000 N7 ftm *4"1 1 N o

o.Ao66e N.o~ 8880N il do w ' 6514 04
I . .. % . . : 44. 4 . 1. :1

A g004 o: P: tz P: -:
NNNNN ooeNf NNNN N NN N NN I A 1

N-f.N ~ft N N14 N ft NNN 1 14 
6

4 0'-

aa c i ff Hof3 f I 000 fll

122



3. .1 1 p v

S2 -

*wj U * *t :~ :twC409 - e ~~ Styr *of%% A111I
go~t 33333 33333 :$is33 33113 Z33 3333 ft 1313
1N 8$tN - No 5N~

N NNNNN fNNNN NNNNN NM'ifU 0p4w# 44*40w *04hO

i j - -4 - --N -. -.

~~Ow OM O 4 O 910N O 0 - W%

I R"*e

;;NN NO 0 4U' .N 9

.' N . 9.N...NNN .. ..N N .M P 9-. . .t. NIN 9. . . 00 30 9

1 044NOONV 4 NN#*O f '

0000 3 01 e,*0404111 0441

t :1. 44 4 49.1 9. .Vi.9. .9 .. N. N. N 0 0 .0 3 .9 9 9999

vi .*9. .N V . . .l.. . . .. @0 . O . N %. .N . N 99.O U '9#4 ss ;s ; r:s -4 Ve ,Ao ' N99. U a: ss0- a, 1PvP
ft09 0-fN N994 N 4 9. 0 00-. NtfN N 4 ..4 :44 t :;N, t * tf t 4 Nf 4Nf f ~ f

U U'tt 4444 4*4 2 2 '0'S. 00 090 w0.0 .4444 444 ail..
N NN N N N NN N N N N N NNNNNNN N9N NNNNNN NNN

00900 0000 00.o co

5 NNNNN NNNNtfN NNNNN NNNNN NNNN NNNNNf ftNCSNN NNNNN4 NNtfN

- m :...381...... a....... ....... 8§3*;goloo 1;

123



1?~H 1 [Will 1144a.a1111

H.H.- S2C 1-M-C~f as. i"

OU .U.f.t.P.C.t.a. . i N ftN0* 0EC 0

*-*fte AMNC 4 .$$:N 4 N *

.. 4 44 . . . 'r: A

1-0

t e a r o ft 1 , 12 e e w e e N N . -Nm: : : :
. .S .f* CC t4 . ~ .C .mes...s . . . C .. 2

CMao - 400o ..aO.. t e R4 N 4~ s C r~ s- S1
4 N,44 2oC e d% ,~m ft4 H

CON#* *0 IN.Ats-.t aI-.. SF-aI 4CN5

sos ftN N rav - te! a N -m - ra -- "
h* n2 $flfx :2M

ost of.4 va::t -s .S

.%. izz-i~gij lz4 iEiE. §l

. ... .N .f . .4a e-
- ttm. 0000 rN$'0 f t z zgxg A* C NA*

: a m N: 4m- NNUP C C. NI 1W.-N 12 ?a 0
-.. . . .C . .C.dna fftttt t ft ftfa fA n.A ' NCE ft aa a! afl ft tv

a.. 03 C;o;*-B' -0 to Zf"Z21

124



rj NN N e' N Ne44N4 -AAA -,.A. f 4 46 S r

te4Mte N6%) !W4* !qNtNfi wwN gwf n-n4 acr.seca

064,0 Nt * 944, pMe re - -e r w - -4 * Vne S s-n 11MO ;:ss"

It *ei. -ewe 2.wt 0"e-.4. 4a - e

tweSte teete z i ~ : t :s
.j . .- . *. .

or~ I osf C f44 5 fttd 01 te 4444ft fe f1t1d w StE1 V tV

ex f ' r #: r t 4 e- tr*a -ew6~ e -Jgd w,$ t J

0 a~ ~ ~ -N-41 r4'1.-1 Xf1..e4, -s-ru @ft a A VON S64. #Yt- t N04f

fee ftee ea a*-. MI.r 4444 .44 MeN- PN

94 m e r~C6N4el csr11n 161e1 11CO Ueee111 me1em

125



aau~ ~~1-1111 fill 11esg:a~~~333s

. .NN . .. . .. . . P C . .NC . .. . . . 4

W ~ ~ 0 0 0- 
c o o N 4 0N 4 .

-~~~ .C P 0. .C .* .C N . . .C .

NO 4N C .N CN N*~40 N 0- -

~~~b..g ~ ~ ~ ~ ~ x -O.~ NNo ~* CCN .' 4 C ~ N

ft(C4C Cg CCCC HtnCC C -1 M .. NNNs.. nCC 
CC PCC CCCCCC CC

i NP .p I PPP. NN N# iN M . . . . . . .

CCCC 04 44 444 444 4

W,0 1 Z F.7"4t :;28 *C4 aCN .040 N~. *0 ~ C -A.-CO .. CC C C C~. 0.. .. . .. . . eC... Ti N ..... .C ..
-444O 04r ACCC 0 0 N C^ d44( a@O

----- ----- 0 ----- ----- ----- -N --- 0 ----

N~~~S ~ ~ ~ 4 4'. NC 0 C . N O N . N ~ O N C U - ~ .' C
log O's" 8-N 4O~ NNO N'0 .C..

CV'444~W dM44 4~N w(~ CrN'~C 4 wC 40

400 0 1! 00 00 0 00 0 0

111 SI.011 r " aZA 0 N CZ4C 4 -:0 .PCC

ft N N N FN NNN N N JN 0N. NFedNN ANN . NNN *N9 ; C

N~~~~~~ * ml 00 0 00 ' .60 0 0 0 0 0 0 0 0 0 0 0

200~ ~ ~ 0 a 00gos 
0

00 =000 0 0 coo c oo 0 0 0 000 00

&W_*-- - -- - -- - --- - - -- -- - -



Co00co
0 0  

000 0 0 00 0000 co00 000 0
W. 3d!s Imt 3!gt still..4 4 e-

-4 4 0 mo
M~~~ ~~~~~~ - . .NN N;4i*. 44 44 44 eS W~

InN 4-f *0Aoe s g 't- ft .5

91.* * 44444
- ( I*I~ a 2 a eU 00

* I ~ ~ SS*4~ . ~
No No 444 a 0 -

*N4N ONE CS tP iNtN ON *04.f ftE N .

-t oo 00012L1 4_.. .... ..U5...
9*j ~ ~ ~ ~ N MAW E N;--~ ; ;.... s:sl ~ NNPN

) t ft ft. t r.p- fm N N PVf-ftr VN-N Nr-rN Nft-e V NV-P NVN NN VNfttff

~ .. .. ... ..4.44 444 444 444 44 4 4 44

- 4 .*N4- Oe-ON 44.. .... ..... 4 ..... . 04 4 04 9

0? .. inN44 4111 01 4N11 05*00 Hill4 11CM Hil ifN4 1H4 N

~127



IssI saIIt Basni 1 18838 a
1!f

IL

&Asia i:w .SPE, ... s.S -Ms: is

RS: AP ::s:N :: 2M I I " 1 2

.i . ii i -Ii .. : I I ! Ii ! ii .I. . ..

I-

IAW ~ ~ ~ ~ ~ i IW . SWI CEW zn W WW~W~

..... .- . .. .. - .: rsas: .3i: a:: n ss: si; ;;;S; " ;
ME 741H: Hra4 F. M4 -. z

,, us.ii... .l!ll! i*+ +  a:,+++ i!!.ct ++!!

II

;: . : .0. . . er.NC ~ ~ ~ ~ N4 S 0. 1"' -S ll

NdS $8 C8tA N94 pow .99 tN N5--

NP- .P.. . .- N .. .-P P..as .OW . at. .
,444 444 4 w4 41cd de ; .;; c P2_ZZa .N

Vacoga 00-14 0 _ v .eC N -P-04 U " *ra. U .A

*O aC: -!Or 4P-Cs e,404 ac, UN04N4

M IN # t- c OU .N fltC S' Pd.t4 UCC

ON- ONCa ON ttt ft

lilA;000~00. '0-ACPaC tPa

NP-NP-N NNNNN -P N N-P Nr.PNP- 4 A N

P.C occoc oocuu *Coco eeoc 0 owt a w- - NCE a 4a

NO U.4' UtFt *

----------- --------- -- - r 2 
PU..4

21st 
a 0

128



10. Ai Ic 01 0,11 1.

-1 9 E S NCO A d .N
m  

-5 . *
T _Nft -4 ,1 1,jV 1;9  

4-14 jj9

N0I0 a 00 0 5 0 E0
5

b -0 N

---- - N-N-N-l 99 0 N 94N -NE

- 0

4#004 9% CS : : "AN vNN # NN N

R42 1s::~ ls:04* 4s 3 ess ;!crce es; ;;;r;

P N:*~ faiN:N f
.. . .i . . . ON -N NO.O..

w~~ 5N fl NN W,9. NM SC .. NN w-- V

lON9N 9m 0 1; 9T

- I 0 0 fi 0 0 4 C 0 0 0 0 0 0 4 0 A N Nt N n: *ffl 9 9 ! 2

I -CNN NEC 4904 C- N9V9 44CE '-7l 9
.O NC 99W NN ft NONN N 1 1R flNCC 9 N

I-N P. N4 xON- 9--

N0 N f N 0 P.9 N-C0 NONC is1 9 "

NNNNNNS'C -t:: 129±



hhh J ~ jj 11111 11111111 ii
51 M E 4121 I . -

443 N *:AA * ;:: I; Aec

YE -1, !1! I! i t wzc A a:
.. . me. . t -. . . a---.

J - 0 9 ;im! 32: H M 99v t e1n1 gA Si 'll
av-0-4 N 1 At1 4 eim Ni 9 OAZ O C 0

~ ;f~: 4rn *:0s 0 4 -em P.* H! ! ~Imam
OIe 1ie e NNN0M me.01#. NNCC; 49...

N:m e. e. t 4-. m etem amN. 4 N N

%r Aee IAo~ ;z;*s NNUC OI; 4 ; Cc-.

Im, -o %44P.0 ::* S2 -mt IV, mF n'-9~ :1

1 ^II *I AAEW 22Z 4:::e..e40

00,., c M..O7 NANN NC

9 1 N,40 mIMe . 6 $ t,. 6 Pt"99 fin.

91o * tee. tee. 9. e 4!ee I t 2-t %2*

IL ~ ~ ~ & g -*9et0NN.4 m . 9f ttPNe8t m90 d..t. C09et.N:2 PNtE! cu0. 'amp Am-t t' mI c-.. u

NNI- -reN e-e.. rev-reN NttmN NIVem.4 .. cIN I*9-

* ~ ~ p g 4- Zt*. re -a xm .. Cm, .Nt~ NNC. Ao ~ 1.
OnNN mememI -ttMe tty 1N - c.t vP.

u : 000P 00 00000 NNoc 0tttd lae 6 00 Qt

ro- Of8220 0 99 32± 1:r~ 1*:8!t '81: 3§N
.1 N~- e.A,. tt ANa NP4t .PC. 1tJ% PQ C4NP.Nt~~~~~~~~ ON t. a.mt BErv 4 e N t -

-~ rC .~ ~ a~-p f -. .t C~ -c 9- pp p 130- r



IN" fly low IfI! 1111 II0
-0 000 00 0 0M 00 a coo 00

04 4:204 2d4N "'22 So.. -:~ ga*

44~--tt .. . - 4 .

.44 V.'dP 4 * 1d 0 540:6!*0 4

-O44NZ . g4 e .44.. . . 4 .4 .0 0 0 0

."'2 0...... .. P . .IZ.

.41 .4.44 40 4'a NO Am ~ 4.. 0$S 0..: 3104 fela 2 - -- *

:I!44--0 . - .44 402 ... .#... .4

S~~~~~~~~~~~ ..94 .4 .~ ..4 .449 .4-4- 0.49 . 444 0
4.4:g. 4. ;4.4 4

-O Me 4 04 0 9N w9.400A-. -3

; 0904z .44-ON 194;.A 19.. 0 0A t0 W4.0 140 99 W MMOf

ft -. A4p 0 *0&9 4:N *0

47 ' L'444 1000-m Woo&0 0Noomo P4.0: n4.4P ; 0%
0 .. .4 4 .4 4 .4 4 .4 4 .44..41-..4 .. . . . 41 . 0 . . 00..I~ N V0.4 4 0 04 N- A49 000. 0g0 .. 4

-. 4..4. 4..4 ~4 . .4. 4 4 4. 4N:1~~i 9-. 04N0 A4 S9 Z.4 I -4 w 37
.4 Ve NO 4.4 -a0 0 0; OO

0 .. 4 4.44;; 4

.2 - , 0 0_ o

£ .409p4ft #fff, -4. 4 401 N WmMA 404.4A4 ft 090N.f N4 4 Nt4 ft N

IL0.0 MZ * A"a n: ' :44444 5$- -.1. ! I -.44.4 4 4 9-Z

N4.9! . , 1 -P. . ... 4 4.4

4 ~ f P4 O .'4. ft4..4 ft44 4A40 r..P 4444 1-PN.

4444 44 44 4 444131



88888 8988 2888 8888 3;0te OFae2 8283 sui 8

3 Z

urns ww urn

... ... -- NAAS 82 222
@00 009961 00ss s o I M 109 SO 8 3 3PP

944P- 0, 
0A #.

'.t .g 4 P. : #
9. 212 -m $4 2. 0: OZ24: #I, wo

is -I..99 I9~** I..9 I*. I 44

041 11~ ~ 9 - 0 -0P 4P9- 4

a - z 9 9 4 9 9 0 4 4 4 ' P i v99 0 Z9 4 0 r g ~ Z 4 0 A~
9. 44485 44 44WO 4 4 N ... 9 old" 4494

0 20!! S 9r: 29. 9.N : 49. "0

PS ---9. Z,99. 3 E~ 1.4 M;-~ -His gists9

41 1.;4 4 4; 44 44444 0 , oo 9 oo W

NW40: 90 94 P. 9N .. o0 PW t9 9 9;494 owl

." 6 924 299 4,10 S 9.9NP ;: A :0 4t

W,09 9999 000 0.9 .49 .90 og f N ft 440 .

vi04 'ftt =Zo9 0 9 0 0 aO& v 0 &,: 9943' . 490

9.. 0 000 0099 009.44 44 99*va~ .

Ztil9n 94699o . I . . I I I. I 4 9 I4 .. I.9 9 I9I.

a IL .9 9*o.9 o 00004 4-6 99.0 9909 94

.0g.- ~ ~ 000 -Oss .0 cccoo olc18 00000 cc

"Nftftft 99999 *44 949.0 ae3$ .0280 g::gg 8

132



"ft ~ ~ ~ ~ ~ ~ ~ -31Nif-E 7F 9A V7

lb a:::s sas ss: as:s*..
we ~ * ~ ~ ~ 4 m *

_**4A ;

39SS:.eeeee MOS:29MM ES aa ,12t 1"

. .. ..~ . .
NNO_ NN44%M O N A W, - -

P* M i MSWW

I- &.~O NN :0 % :444 it44 4 NN4 NN

2:.4 NNN A A 0

Io 'A f.44 S0 it N 04 4 4 *00 N I- N NN ~

W,5 0 5 0 A ;44j a.; 0N4 A. 0 0

12 21 1044. N I." I ANA 01% A I .~ N 1 0* It" 4

NNNN N 3t N AIMA M M A M4 44 4 *4

-gg Ssf:4 44N4N :REC0442822-0

Q NN NNNN4 4 NN ft 4NMM 0 .M . ~N N t Nf

40 M 0.44 44444 1 11 f Z .: 4 ~E .41

In Mew t 22 f

0 4-4M4 9A,;. 4 6 N #N 0 A444. 40 - 4 4
U ~ ~ ~ ~ ~ ~ ~ ~ N 6- 4 4 0 4 44 4e9 ~ 4 4 4

~~ N88W NN IN N 10-0114. 444 444 444

- i.. ~ ~ 24 -133 ~



H 11111111 11111111111111!11111 u
s828 3 o 88182 82 22223 ;;-Oo ;-0-0tg sgas :
1HU1 Eill! 111' fg 4Jnu bi muA11

t , * ti n :1 2 2; P ,9 SO c t .E. 0

- L 0 .. 44M 
ep WN N ~ nE 44Nl P f

~ LI IWEIN! E'~! I!!IU Y

offw s1 -t a- --n ata - -*AAA-a
I I j, - *Z

0:Z80s is: ;;22 :ssf- :09n : : MIn

in 14t p 21N.. NO - ;04CN P CN 0

-A~t# -406 N 03- tZ
-. '--e emmm a ca moac m-as emea s-C P

1 1? It L . a .~- . rp

do &27- M

a*N N NN1 Ima. Nas mo.14. 0N NN--14 AM.N p~ A.~ 0..tftf N t

gigs a cm I.- wie. fe. mad ,N ;Mma. aa- a. :

1:0

a2 NN NN 4NN mm miie'
- ~ cneer m ~ acC f 3ar35 3N~ '134P



- s 888822 22222 2282 Mott; ;;;;:o 33233 egs$as -win uasm eilm S C !!inte an e5il ii me
%. O ll n- I'S AsE I

do It He

VI ... fl u" EWW

i[ '
nli pI;;* etl o.-..'" ;wjg %wets t1!!

F M : U n4 6 . o'NN me

S... . . ... m UN -t- w :ij%,! NPii..ma= iii! ... c *~ ai~ mii iimmo iiimi a-
NN71 iii a iiii- -gprg Zis:c civ is

cc... . . * spewINM i P:z:: z- Nu we- Mm 9

en mtt vUQN* mo, - i 10 " 47 AM 2 1-: t:~ a"'~~v s'" 11 i~ I' :4 1' i~ I' I!F
. . . .. . .... ..... .......

C~4 mmm Jmc me mmm 1e m m mmJ 4*44* C

o--:- 0 t em a cm 4-a Nt O *. ON

Fof mc PN N 4

ili !........ . ........... ...... ~ ... .....-.... i.... ..

- ~ ~ ~ ~ ' -- -- 00-C P4C c-N N -ar.- ;~ mz mr N337,

., 4

1 s. 00000 @ O t14 N E N Ir cTmlSol N om N ft- A woo o o
N0 3 N gg -Nm4p x mm zi :t ec a Ao "IO ccA4440

-~~~~ ~~ A00 .- Nm . e~m m

Mil ZHU H1121

fNfj
:!t I -s : S!:-t- #Z #4

!k b.::s..



so83 2 1 1I :2.90 Th ft U ;:;
j. .I 9e *.A **4434 s . . .

&Ss t: t% It: :Sass - SS IV=.P 23:

444 j4~ j IA Nj -- 4 jg 44

3 * *IAmf Na9 IA NO t 2 * #N ± -9-IAO-

A.~ Uwp*~ - 100i O71S lfl : i2~

'SI*1 " 15 3 4 *:,f#W . '

3~ - - -- -.N. -iNi -~..S mi eov A4

IN *I ft I. V. 0 t zv
P: v ~ Vol~ 3V3 17 S- 4"

*.ON UViW *u.. 4itt * .* -- .

U ~ ~ ~ ~ ~ 1 M ISS.. .PU md . .eiC 0 . U .V * .Vi.0. .I.

Ow ft f4 -4

u s ..



-"M f;: 44N- NP244 0 O NN;z~ * t4

Sms :Sm s:: :::ss: Is-aus 2233 0;; ;

so *0 S 0:

S SSS &SUS 2stst am S sts aS2 32333 O Z2~

vz 44~ ... 9.9 * O . . . . 1 ... t .. . .. -0
S.)~-- -- - --AN *O0f Nft f4490 * 0S *f

g I St .. . .

---- --- ------- --

-,Zz.:*8 3 .. . .. .. . . ..

O.A ft I "

IP 0 t 4 0 0 UI 0 *

Z"ftf Z Z 10 ft ftNN f

111 0,1H l.11 11 1111 i5 NNNNN Nft q4 ft 4 ftNN P4 fNfttS .. R.f~ffft 0

137



T 11111 11111 4444 11111 1211 1111 .2111I
22288 8,883 888882 88 3f22

2*I ill jolt licit M4.. .a A .4 91 1~J 4 . ; 'I I i

* 4444 *.*A.A*4444i .:.jgt ... .A;

SSS S M M s msSSSS..

S U Z £ 3 8 . 3 3 3 1 1 3 3 1 1 3 38 1 IN~ t

Ij4 4;.* .Z4 -N .0;f..........

GI ;iiiA -I . -4 44i P! 44 Ajig 34 j~- w"1 4P.I j

I.I- As m lllsz

N *,..

;A di IVA i i~u i,. i 90 6,.P '4.. if ou. m

V i **** *4EE *4 4Z444 44*44~ 444 .44A4 4

313



rr

0.

.N*

i 1! 1

I,, ; I i,, j

139

S.A am S



.0*e*!jjjj@ # o4._ aA* O ** AM " 41

-f4A 4.4 of. off

-jjg .. j4J J 44444 A44.J 4J.J 0 44 df

I 
UiXS1:-222ZIXS

~~~ -- Rim. . S 0 ^ew~d A ** gs6 OSA 0

Stjj I I .I j .S .J j d***

1;;;2~ 2ASi
4.AJ4j- 4 44~dddi AJ j j J jd JtUjj dJ4ja Jjjj

-- .r ~ -- - -----. -- rU

140



I ~I-
;4 * .. 4_ . tmeo ONO -A . .O M ..w_ .

.*A;O.. 44 O U4q 44j j_'; ft,* P N

f j

444 444 4J44 J.J4- 4.;AIA 4 0: SA

-.e4 0 j A 0 4j *4 4;

.. .d~ .. . .. .0

44.. A I;4 AP j . A4.4jJ;

RSO -- 0 S-f 04  1 iii x.-:..4P4 what4 .2

ZA Fj. j 4;;9 j(MWE AU~ 1* 4 j-4;

~~~~~~1 ;.S'dP - :::WN-.m*.U

*E'4N Is -
4MJ M

S23 OM Mig, t* m ::in: :2=

a.00 *.00 -- ON O#4 WitNJ hift

.i j . .~f ' I I

. P.ft P04 0 4 PSU 6N-. .Him flif POf-

* . OO . ... .. . @. . 4 N .0 . .3 .: .-. %1.. ....

* ~- -- - - - -- - - -

141



11 2l MHIf; HBO.

Pg i- w4 No.

J 44 -1 At Ift -f- -44

0. ph W .14 a-' 2 f

*ft..~ft 34 . t oo Efftft Aeoft* 4.-4, *p.@t4 ft4t

NN0 Iit -

a" .. 0 0 nW wk Ad P on 0A . ft. - e f

A i4 Z4494~P 940A z4 44-44 A'F m~
aP*f 00m Go"" .*Pf ftn .. n~nd~U4P V

do a---- -faf iffl?949f4 SIM, ffig9 .ft -..

94 n V: ft X0-.9 1rnrnrn 999-ift.%~

4*j44400 o - 4-0 -MaO.444

0092 9S 9 att Is 3 = :

I fig* %9Ni *fti i*9f til d009 ftft9 *0 Pi~

- -0-

-D aI 2=4 ass:: ls~ .FS 12=Zz Oii n

142



I m HOMMH IN 1"i M

01 4,

000004 00000 0000 0 000 000 00000 0000 000

U~~2 ... 1.. .s.. .. .. .. .. ..

- 000 000 0@@ 000 000 000 000 00HH NO! H ~;;~

U~~ WH '311:

-m m 4~ - 0 430 ~



-1

;J.t4. JS0 dJfE JW 0

SS 11322! wZH ZAA

-ii:a gjjj ga .f~j aaj 8~

fto p 604- M"0-0v -MOf 0000 00000

IM 2"

1 r" 3xtg 320 111 g1 j=
stl .:J.:40 HO M . AJJ

... ~ ~ -- - -----.. *a *. * **

0001e- I . *00 *t

0 1101

,.* 0.m~ *~uO 0006 0001000



5o; 111f =70@St-18 22 -ZXZi

~~ NIAf . 0% 4% 4~ ft u m

g ftlef. -- ,ft 0 .Z 1 12

;3ft 2 N 2:t4 UN N 192 66 000N.P

Hwn. i N ma..@60WU -9 lii , .... .... e . M..c . .

... 0. 001#40 "MONO* J, 44

IL I-.. . . .* * .* * .* J
# - -Zft -- 0"

0 O... ..... a. wn~ ----- --

P. 2 iV. md a a - e" -. a-* H; ..
.PdtN ma . .N .P : . .. . . ...

I 5 fs N O 2 --= - -I a i IIIII III d bi 11111 iiin
i 4MN HIaM fifitM1

I 'F FiT ' % F 16 a- P 4"" 444 404A 4jtt tt
a4 U2N~*a.NC-N.P. ~- ~

4M 211- NH fill 111 10010-N ac11N
-ft.i*:- a Nl

.4 0 ~ ~ 1LJ.~,L 45 01,.J.L.L JJJ



Jji.3 INN:j H~~IM 11M* BR UM(

.9 * ** . 64~ AA 440

PI ; Hill.~t4** 11111 O R 'M

444 . j 444 4Aj.4 s.ss 3444A 4'g 44

MH INO ilill ;!I 11i 1111 H - -I -

2O* 99. . .~

146



*.6. .,.*. . I . . . .. * * *
00060 ~ ~ ftt& @606 660 000 0.0 00

5 ~~ ~ ... %. 04 . *e .. . **.,

qf-t 60000 9"666e 00f0 000 *00 00

I l ,0sH2f it i; ;
MI M Il-t Mi Hill 4t4

a 4.p.44 *I4~ ... OOU ... . ..i... .- -

-- ~ 147



N .eX SS ~ MNtt ttz I

mA.. .j4jj A Am 4ata

21f zttzm NIZN £12

t2:83. 4M 2_11O3£ ZZ A

i1tii iiiA

jN ... ' .

4.*Aj4

iTT..±J

j 04 0, j a j jai0 i40 ii4 ;0 ;jJ6

OA aawn *^-so4 :exit 00 ~.0 0 0 0

I..0 00 0 00

*JJ* **,,4 A* v** *** v mwO)v

424



""00~~f ft #-- Jf -9No4ro P

4 WP h*o.0.

N4P ZS.0

~:c a x~

911MP 2tP. 40S. ~ .g

P4~- OW--- bk
a- go 22

d!.P v!t4 E. i*t-i itffi 454 ft i

;~;H Htt 3 it w
*.Uj j5-4 4 0 4 0,00.1 4 4W*9 Aj4 ~ P4 5

44AAAnt~u jjjaz a

"oh M P4 0 it~ fi. ft*IN 1 .10. - - V - :A jo s fm- ---- t- -- 44 *P4 jA;

2 2x o0

all -01 MIJ 111--111 fl!1

14



JdJ 444 4 .4 24 g jj j 2 a 4

SIl :2: z:4 cemp

jftg94 *3tJ 3366. M I .14. 9A AI 44 4o 9J
:- : t2 6

P11; HM*4 Hill6 41M 466 4

...4 J .I e j 46;j A'0,0fon 4" ~j

49161 1.41 11;1 M91hH
16 ~~ ~ ~ .0 4666 ~jgj ft, 4 j

2:# 0 w.

I.h. T. i* A.* 9 N -*9 iii9 wh'

224 MOP* Hill* 1 .

11144 P1 . O .96 -lo i

- - - 1511

150



:1041 1HUM NM 11M HHO

:! !! !!! !i !!! II li li!
in iti ii iii iii i

,5550 5 00650 S1S50 .i... p

151



U4 4444 4M~J JJA.3;4

t t 2

- m U...ag-*e

I4j ;N.N 4j4 I00 j p64 PNNN4 44 A a

IPA "0 sos
M !55 555 5 5

.. Nm5,N#SPS .6F. "N * A P IN

04~! 2S:!;

5, i

szN0t *OV~@ Z9922J z ''

:4444 4444ajjjjj j 554 .. 9 j4AA

82z A.22:2 NNN

*Aw 4*609A 49 g

5.555 fall 5*

1. 2- -- 2- -N N * 5 *5 5 5

152



ItI

4:1140: *ft *tft -000 000 000

IN.I ~Ii iI I I *~ *

4:1:44Z A moo.-j JmJ OIJrn.

M** I9* h H** .$, - JIl 111IN I 1f I

e~.'-0 ZEff

;j-os - A J

4 0 4 0 3 P.f 71 4ft

a~~ ~ 4 *j .*9 .9 .. .* .*9 9 9

O M -M0 0010A.- .. AI' 9. A .. 9. f! I x t f
. It9 .

SIT#$0 AftftP *440t ft %.m0 -.T .~z

0 i

z*ft A9.9940AAj~jj z 4.9 A

si094 U-f

Nil I HN 4n

V. 04
.14ft94In%-tp A140 P9ff f - . fti d ft-ft

i R ±2 ;0 9 IF ft4"1 4

153



;%0 *- .NowN ~NN NNO0 P. M N

. . . .J J.L4i tL. ..:.. J
-0 P. 44.44 -% - s

N N0;-# O NP.1 00000 0004 0000

0Z2 2A
-- -N i Mi 4 P4 P4 1' i

440 49,* fd00* Is, ~ N qv 4%00 4.I 00000 0000 @00

A0m N0M P4" I 04 N 4 'r 04 Z 0j~

OJO.. 4~~.40404 4~P 000 00000 00000 00000

.. . .....p .. . .. .
A4 0 . 4 NOOO 040 40 00000 o 00000 00000j 00000 ~j

0a 0,0

01 * 0 daS" iM0 r~iv 20 sM E -

C; j ot 4;:0 4 0! j I oooo o goooo ooo4oooooooooo4A
UX -~fe N A

15



,4Pdj4 ",A-rn 01d94 44.p.NC ;A4 4AdrjAA zj

IMI t:-: 2:=.P =2 !2=.A :R p peg: Z224 9929

p.--i iii uiiii iiij, Uk **ik *k iii** kitti jk**
rn~~p~ep. a- -p -pr OR n., . m w n ~qp . .*.

2:zt:~ ~ ~ 22~ t!!:24 -m MZ

' I ONz4 .

nzt z. . .. 0..* ZZ*.

-- ~~;-- Pddtfdpiip

*.As p. 00 &LL

I*i tI . . . . * . .. .. .l

- V 0 4,0044 - !;ff zz x .Pddd PdXddxdo VI 4 ~~~ : W : :: O

p .. . . .
: : l ~ d n pI p .i C C C n U p - . - d U * . *

rn4Pdn 6 d 0lC -W xl *t .03 4 .z~
Iss g*j.

it t z-.;f p.ftftf Up..NM p.C* *4P Prnp. -d .

p15



P.f
S s2 S,8

uh~* Wi i d in Swi

M o !2:1C9 :00: 00 0

6. 3 19 :$ S b(
*..... . .. t.* t o..

0 0O0 0

. . . . * * . . .* * . . .

4 N -VN. -~N - - -.

on . .: . . .N N . . Vt
# P. 0 410 0- 0 N - 4 O ~ t : O .0

tuts 156



.. . ... t.. .. t... *.f *f** * * *
00000 @000 000O0 00000 @000; ;1 ;1;JJ1 ;. J00 000 e.4J ;

*y " * #~~ **

. .. .. .J . .J So..JJI.J

ILL

oi I I. . . . .. ~ * 44,; d "I~ff mtfff 444*.

I_; c- -Sfa~ ZSC $Siff fi e
0: . i 0 FM g 4 4 41

0 q-;2sfsfssAs: f! 18 lf a

IMM iiiffiAift ft m ft vi **tfft i tft

ft 0:s 64 I ti.Oi 0 tl 1.1 1.4 .0.5 Ili i ~
4",Zrw_ NAJ .* ft. w Mt* Ofo # M - N

;;gasdft PISSSN 09P90...AS I .. . .. . a
f t .l l i ! Z ftft oftw 0.. . - t * f.0 ft

.t 0 . .. I ... It...

J .. 1 "N I I - " -moo !

157



No i m t11. ' I
14. h i i tfk

IXA 10Iitf
"M-00 P 0 *@n 0 000 000 00

--1aP 44 A-'A4* Ujj

* 4 4:2:

-00

5 .Ai

-440m 4P9% j

ZROP svgo$ 0000 000 000000 00000

vt*g RMvr rvvo"

44



jA mjASAj .jW s * j A -- ~ j 0 : 6ff40.. "~* # W m ft

isf i IP 002 22 4 :22 ft S : 0440 P1 sing % Su4 lt .s

j~ ~ ~ i W0itw~-~t fttf i ftffftft

ilt ft 0.0 ...- ~ r

IMV:14 9j J-* C P 4 00 A -- # -* - 0 0 ,
0. 4*f .49,2 x M

A . * 0.... 00 S,#*

I .. .6. 0..0. ... Go t.. .. a
-Sot- v~9r .. OO .. 0 Am-# .- "A~4 004*40 "#"*

ZA 0. ZZ"o zm*4ZAu Z4300 0 Aj 04 4 2

*0t* 00Wf 01f00f 4

9'~ :T 4:2 z CM s
2 i. iff fin go I

A.A - 41 4 tt Ajjj f44 .4p.04 -1 A449 -Oft 4 * 4sit .4000

NNM. ftd4 ftft4fft ft OR

04 1±L. 1.±

.A .40 - M - - ft

0-1 1 fig.- fit

F- 00R a:4

SVV.44 404 4 *4.e44 0-. 4.4440O

00000 .P.9.f t f #W4*4 4 fft f .*tt 0 00 0 0

p.V.45159



if-i

~ 4 P~9-geptS inU:2 ftl

ob - - ftmu ft -A- 0 - INft "~ 1 @ O.Nf in9

1:: fK . 22: =2lt....

Htaf .- Wid* i~ lift,* *ffli f'4 i U~

4444 44jj j4444 jPS* 9 t. tWM*

HaH . S fit'S-IOO wt Irffa 3 il ow tof

W k ;k" d.. 0 o 40 P. C
- *4l. pmmf P4SB it .. m- itt..~ wti 'it'

a ~ OP a. 9;ft fif 7,00-.Nfft4

0. !X.t Nie i I*..Ehft"f10

FS"S fill! B *fi ge~me in l! 111Il



09N e4 I mib M i

W*f*gom @6000 bS00-* SOOS 0 3 0 :41 @0 0 000ll01

0

N#-00 P W ..0 0 . liii .

* Pd. 01I- 83 a 0 8s -n 9212

j~j .* 1;49 4liz zjtzl 4 4 4*49. ;4* A

"4P 9*03 l9 nu

ft41'* 1. HI W H l fl

V___ - _ 4 X 2 .. 1

~ ~ 1 1



s I

A P.

I-o

U 660 1:: 00 0 0000IA 0 

44.jja *.***' 44i9. 99999 9999 99

ftI i1 ft. oft ft 04 jo j

imuh1 11 i111

*99*94 offi9J 99.9 999:.999

pl-rp 00-4 000 000 0.0 0S

16



*4#W. -~ "Me NN-.4 f . ... ..

I P1 . 111ii4 ~ ~ ~ ~ ~ ~ -. J -J *AAjjNojjA 4 4j

4-.*9-. !2!9! M CC Mgt;

Hit'*~ flow 40m0 it No ohi-

h. WO b .N

C9-9- A a 104A4zx
N~ i kofifi! J iftfivffit Mz

gjj

W 2a 
92212.I2

ito ii Ii
;jgj00:1

m! 9- *NN9-9 1111, 0 "Jill fflH111

X a m

~O 9- t40. 5 4 -44-4 163.



HSI:- ll"*W * on *All MH -.- l~*

loin Ao f *0..4 9-6000 IPA0C P o ft -0 a,

k 52:2: =n

... j p.*.. 01^4;00 J J J *1iJ OJ % .9
4

N ft

Wiwi* 999*9 
W99

ills:N 

zt-~ Ifft A,99.9

W- Mi iff it~ ifk
~* .0 .1 . 9 -. . -.0 69 *294.. .90099

OWA :jjj 44j 4~ j;
- .9.9.9.9l !

.4 Uft1

.9 111111I4



*Oe*O ga sfrnfl Sf... S!0 500000 me

fixJ it.J ifilk55 435553

84444 ~ ~ o 55434N 035 43 4 4444

IfI Is 82*"S" 20

g ~H xm4 -2: r4~ Eef

16



.i.!!IN Ag 0.;. 0

gm- -N-oft SEN..- 4.40 000

m I 0-f

444MI 0* j j S

-000. -0000 000

0 I-. -0 00 0000 ffeOOO 0000

0:400 00000 00000 00000 0000

-4 N... 00000 @0000 00000 0000

Uf R 9-1,2 I 2 9

M~

=14% zz: n~f :

S'
--e -000- 0000 000-0 0

4 gq T#

s.:o 0 0 0 .. 0 0 0 0 ~o166.



I 3  
'VMS MN04 a~4 , 

P. on NSOO NM N

2z-n 0so.- N

Pj0 4,91i 44 ; 4 44j4

.. . N. P .4

-0 0 4 eZ

vp 0

=_ 4. 40. #Piac. 0 4 0

-N -

www. 000www wow 0

4-040 ~ ~ O -0NP - . 4

.4 .0 .. P . . .. O..

gm-.. IP0 .... ~ !=- Asi .

29O ~i - N .
2 
1* *

M44 - 94

1 .Pi 0 . .O . N4 o .

.... oe4. iiiii. jill0N4

4~A0 0 0r* 4,* NN4

4 N40 NN404 *044A j4;z on0on

ft "^ JAJ0 *4 N .4.- r04 P

f. !22. a~t .0 9% ft NN N 0 0

o 0i M ~4. 4N994o woo~ GM-.

o-- -~ "N040 0N44Z 00 a "A

....400 *..... ..... .. ..O

P: fta toN 0 .a4 J4J

167



J..in. ~~ft 0ft.4 0114

~ * -

J.U . ..~0 .4 ... * lft. . .

194 04 2.94 44.9 9. 90 0..

t it
I 4OE~ft . ... ~ .. 1. . ... .5 0 0~t..

-" ftfO .-V A --nfd

.. . . . 9.0 9 .1. .. .... v

9.9.9-.~. l40.4 .P4P4 4t. 0.4.4

1~.l 0 f 6 3 0 00 00atWl

.. .. . . . t 9

9.ftq9- ft 4..0 "9-- ... 0 0 9.

-I ~ SUP P-~0 0Pf. .f*4419.o



. . *. . .. . . .. . . .
00000R- 0000 A oe ft00 N C"

0

WU A. aM v

ffsffi sssff .

o o 00 ss0s 0 gs sms *P4 0

0 Ot 0000. ..
jANAZZ~~~ ~~~ j4_ P. 0 -f._M

o ft mo w WA ~ fPS9 0.z
M ; .......... 0

Pa *f4m. I H 2g .
~~0am~i maaagm

IIZ~ !169



I ~~ ~ iil 1L1 j+qJ"q
tItlii 1111*i l I

atit ii

it ilift WilltlO

i tw% g

liftt l

... . * .. . .

I dIN

-- mwl - . 00 0 0000.

+; i if + + ..... ". ***.."

-. a .. . +.L.±
I * I I

.4 m
o~ ..1...0.- 4... . **.----- .5. -:: ~2|

td -0



Pl4? t .1y RR m-. f

41n. -"0 ~ ? 6: P.

w T! ....7 7 *1 7..;.

&:f 0 .P49ft

04%0 I.uOmL -"J

01o
ft 44PP ftP Nt4P4P4 M

JO lot #16#

*PAn4 4 f4.i *4dNMMOO *"ft.-*

= 22 P4P4*4v*4 *4 *4*
-its 4 IS -"1*~* in 4 4

*fx; ME MLLL MR ~
I * in ~ 171



4Te1

MH H;I; "MHIi

Ftttf. 2qifri. 2 ** 22 =

.# . 0 4s ...

m... .

ft fft j ft.% Ne -~ 4;. &..AftA

* HM si0so s- "M ts

if*. .*

172@*4PP



NN:
HIN N~i IM 4

0t

MR 1111 MR.. RUN.

w00 @000 S 000

-.A.4 P.~I I On .9 .

I173



2:2H 042 ;-r

I11 Wi ot H. i
OjjJ4j j4.3 4.3 .4 4444

H -01 24 
R

M4.3 MH4 .444.44.444

iflii iii
UI!JJII Igj

44 4. 44 4 1 ;ja ""

Vi i W it 0 060 0 0 @0

I .. .40.. . .

_Ojg.4j Ij ieij
m it

474000 j 06060 @0006 00 00 6

.3.444 j*.* "

;: Vi
ijai joij~ a*j 5

-- ~ ~ ~ 2 3.21.i7 00A *440443

-hfttf A"5I d %0w

10 ~ 740: 3-
U0 4 -- 4

'S 4

174



gill S SEZ 42 2

44.4.. 4 9 04 *AAA#444i 49449- a

a 04 9 4ZP40 x00004 IT

44 14 .14 .14R J9 0 04 4 JA04 4

!274 -4- :$"

. .... *. ... .. **
MOON 004 .. 00 0.4 4 4 f J V4 j .

* 4%9.*04~ 4 4 .

19 It111
?. -- t . f-t on.* . .. *..

44*44 * 40404444
4tzf 2PMv -I 4 .. '4 00 00

40za fAZ fYJJ1
00... *..* I..S

44- 4 ~9-. 4#..P. .49.0 0175-



I Al HIP "Hil HiN

1 t n .X -0 M N 4

m 4 A- Soom 1P W dfPtn A-am.4 *Nr

U. . . . . .... .....
-4Ao N *' AN- 40 04 w* -~ In. A 4

lu ;41 , 0 1- 000 A 0 N..N.~PIi 44

P. 0 00 0@W@ 0 ft:-

A 07
fu . . 4z . .. .

!-.-Ix

rndP4P.~ .. ~ - * 4 .. E... .A.... .

44 -* -1%O

-2 N

. --I-LIPL 1w Sin 111 it.WP.

II *SI It176i



R to W, . .. .. .4. . .

It.. .. .. .... .. .*. ...

j 00~0,0 0'0 ~

giniz 9449N p4: --g1211m fI

.4~.N 400 o0 I*N

I040 000 NON kii i~ p IN.qop

io iP i Ni 440 W 014 00

-P W9.p P. 0 H .* f ill I.40 -

1g1 Sty

0.44fw .4.P.4 .~0. .94.0 m1776



.* * . * .... . . . ... . .... ..
On Oa - --o OW fa40. AM ao.4 -60006 00000 00000 00

. .1* .. . . .* .. ..
-oo.0 m0m0- -000N .600 000 00000 00000 0000 jj

op- . V. A* P 0p.-

.. 00P44 040 a a 400 0 0@0000 00000 0000j44 jj

:-op I.
..mO.N.ft *0. A40000 00000 00000 00000 60000 00

ft me 0000 0

.. .. .. .. .. ..

-0,

P* 2 . 0 fo
A I4-e OPA4 4 46 t.

A04 0S4 0.00 00000 00000 000 00i00 099 000

0 0

U. ... 9 -.~0p0OP

a ~~?? ~It
0 00000000178



**R AM a Na *4 M a*a #0 0 ftyon- EN

0 1. 24= N

1414J** N. -- N*1 c AA-e med Na - flea a4 --* -t

* 
*,

o Nd~ 1LLJ fl ±L 1

N .N..N .. . N.'16t .m~ . .U

tNN ata 0e4- ft 0 Atitc- -O0 t

- In m NNUN ..1N4#It 4.44 I NGN c :-t -c *t - - e

t w "69 tcftao Pena M"m. aec-ft c am
QCOOQ ~ ~ ~ ~ ~ ~ ~ f ft7 NOee eeee Nlii n-aR nL1 .L. 6m LII. L~LL .JU ~ ~ *~''~ IOimN tN- I~N9 CSUI d'PVINP6-SimO

"000 @11079 led- .. NNN a dNN Volta ai
I00 1 .L.L''± IL' 01 '. '' JII I 1 0 j . I

:4:4 ,444I G441 *:j J. 047 III 14J "4
&o.- 00:fs" Inft 4 0 F t*

S 0 coas .SNNN NNN -- NN ma-3 ~j- inl!!fl..il
*1 awea wawa ao 2211w ail 11 u1 t 71

-- o 'tio 7?I'1 non j~jj, ijo179I



I efi In Z1- ISs+ +'+!il

II ~ .. ..... ...lti .. ... ...

li# i wl NiS# 35fli illl

H I-T ii - - I l Itl I 0

-s * - * =i. I-2o = 2z 2:2!jz; 44j. -64p

I ! !! 1t i 1 l 0 I i I l

04* 6 OOO NNI N O 
4

.

*N J. •N NO06. '8NO'O ... .. . .m0NO

iii* Ni !!. W'4. 4 69 !!! """O

U * * 1 +,,, ,= = ..... . .. . .. . .. . A .. .

I I i I I I ! !f e l l ,

.... @00 0 - - - N
.o 44004 oZ. .. 0 ..

11141 lllk I II

=si.s. ..1. 1 V;

U ! 0
10 .... . . .. . . . ." . ....T ..0 . .. --..

"W- *-# - N W NoW M -NO ---. v0~ 004.:0

* - .i. 8*

- o o 2.. . .. . . . .1

A 00 0 00 0% M 0

-~~~~~ .86 .. .. .90 . . . .. i . . 0-0 .N0.

0 4 . 1-0 g9 tm 9669

-@0#4 CP-0. 4 69 i ft 0 NeNO 4 - e 600 . mow p O
* 6960 ... 60 .. ..O . 6.... 6... ... * . .... 0.0...

.80.O V.O 46 600.0. 0.0996 9o 414 6 44,118 =09

000..1- ?00t N. . .. 014:1. 4 .- 1

j 0:0- 27460 HoM- 6 :0 .v

IINOW .. 2 8

M ^OWN% ww...8 64 00% 0.9

180



4;~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ 4;a ;4 ;jc :Jj1 ;jj4;jj4 *jj4j~;;j;;jj~

0 44 ;Jj1 ;4 ;4 ;j j j j4 4j j jjiz z jj

00000 00000 00000 00000 00000 0000 000 00

VI

;.;m '1J414 14 -4 I m m - m O-#
on.oft. on S. A-nm14AA MMASMa -N4 Aft AN S r-Nm...e *. N C 4444 a

0 A000 00 00000 0000 N00 000 000 4a ' M 8#4" ;

ameaaM *-mri-e 00an4- -mao-ft c-ma; *nmn MIc jar-n

SA A
mfcf' "NNM7 AM" t M MCN q NNq CNN-N NN INN 3 N

00sp. 0 00 000 000" * RonP
03. .110 .IC . ..~ .t .

PINNC NNCN#ICC #m l Nftt N NN MN NA&P NCf i NN

ao-m ... r 0 00. a*0 ea m m ane -r
-. c.r-ft &oW0*- as..ft -.n NN-NI .0c-r nao0 10 ac e---aft OR #r-a

"-m f "MOWS ocr-cm a9"A mn--P a ommer pecan. cr-n 0N

1 ! ? 000 ..LLJ .'L .±. .w . ..
sPas Or-s Sass P.OP. .338ga aro

0i- 0057j Im" Ina211

L*LjZ~I Ij~ P



1' I

* l ftdal l

' 0 -J .Am UD

I I I
. . . . ..

*CVfi. -. 4e COM.@ 0 oft . aCOS J1L '.L.L I&JCW

SM 0

a ::o: .00,: "*&
14 R"Ifp. Pi

W # ill! II.~NC 4ii~C iiiNACW ii~S.. 31.--

182
ii



N N. ~ il. .We- ..

- ~ on J*~~ 0ii 40 iN e N n
OeN"~ ~O4 .. 4 ~ .

- 0 *U 90 400CO 0:-e N

mopS* "09 .i- W

a~ InI

-O# "Witz S NWN.N

~~~~~~~do f *P.*Pe..4 .- 044 -4 N 4

040 . ~ oz ZCO i 0345 me

4~~~~~~il ifh 11 111110@

a i. NNN N NN W40 5 N NW W N 1835



iSp HI.ii ft-

I40
j~~ j-9;Zo* owt t

sips ;.S4 -18

0; -1 j 4E

fSE ot . . ,.

iffiz "S in44 11111 1111

~~~~1 .~4*~ .i U .WN0 . .- . . ..

NO.. 4 0 9..4 P% .

=22 2Z~.:

Z! 9 # ISt M X.-

N t.3184



%A. . . . . .
00000 0000 0000 @000 @

0,OT M~ q-

0000 0P00 00004 t A 0%, 4 6 1,- 000 00;

oooooo.oooooI~
I iM -~ lq

ig1 M, MO

o V z 02 2 000 00 00 coNAM00

I4II iiiii1111 lli3. .1
59= 10;9 0;

~ ~ ~ *~0 00- om

* M -8e. 25:- p. MIT Ev

... 1 *P.... - -4 .4.40185 -



F." 4 HA

A... m~i 34Z3 N

SON-. -1

0.00 W *W*WW

ON~4 NNNN N4A

81 * N am co
a-, 3P E f~ N-N -W .

Iii 04 0 om .

N

N7 N9 N-0N

ZI2 N NNs - NN-*0;,I~ co - 404;9 roo

N- * N7'

a NA- No! 2 W

coo a 4 MN~i NM

AA N ## AAAm ~.
Ca N C- 4 - w- -- .

-9 - - - -
6-r r ~ 4 E4

4 N N P a t a m t C ~e1 8-



I~ 0 1111 0 .4 .
m,&4 I;.~ .j _JJ* A~d iii 0- a
;f - 12 oq i

=2 :8 9 Ih9

so .. . . .,% V .
*V%. ~ 4 NO_, ENoof -ON

o 22 0 . NNN AN N

IwoV 4.444 . 4 N

4~ -- !! 3 2 AN ^AmN NN NP

-6t - , - 4

0 . . I i s0 00 000i

** N;~ 2g; FN 4040

00-0- p00 N.P.. -ON00 M40N_ *0

de 
litI Ieg i

* 0 !!! : 0 00001 0000 gaIi ii il I 11 - 11 I
42,00 N 0000 '00 0 S~~ 0 * N 4 § 1

o oc :A-c 428 0000 0 0 0

- ~ N 00 0 0 - 4 P 4 4 1140 N.40 Coco*

1870..-. 04 .4 P .t



9000 07NN $N t~d 00 -'

4 4U .1 ;* 4~ z ZAO 44-10 0 4 N 4

&P #0- POW AA A O2j VA, N !;f

i l 131 - :13 1 ;A ft!C 0000 000

APAN~~~ JpEC wm.a oC N. Nocoo 00000 000
-A. 00000 00000 nC;C;1; 1

-- f% ZNNN 0 At ;U, 4 -Coco 00000 0 04

9- ZIN .12

M a .otg. 3 so~- P. 10 .
Aap 1; 1*6 1-ON - 0 0 00000 00 0 00000j zj z jj j

NAMP Uf.~ 00000000

AM III 4 0 o,

.~~~~~~Q *UN a.N .N2 U N ~ 0 0 0 0 0 0 0 0 0 N * 0

01 0

C5~ ~ Z s w.N0 C.NAN

US N N '4. 0



.9 ,11 1. . a,

IN O _ 0 1 ;4 w
I,~Nf~ VNN cc~ ~00c o JJ

ON'd REMI~ M AO 12. N *.NE P

N CrOONW *$IS;nl P-oae.* H~l 0-4 2-
n.....N t*N. % 1 M MIt MV..# e .f.,0 N*4 NS . C.

40 AA 492 Nw
S ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 N1. 424UNI~r~rs MM-MNNN NM NN

w, No $ N -Novo 2:: N.1.

000MM NNN a 'IQ, cc

r cot o.1..*N Mid Et 0N i -MMN - - - - - 0
PNhPi N*.Mi1 MiNN gm.*P N I Mi0N. Mi~v=. I

-~ ~ ~~~ M OI N CI iN ai44 _ e50 C C N N ~ e C CP N

o~ o 0 00 oN N 0 ; N 0000 00 00 00 00 00 0

-i -- - - coo 0 0 000 c

a i . wW;II i i WW 1. 1. .1: c ~e IoIeIL

- *omd~l-r0N -11C C--0 C M#E 9-P *.Nf 4

-- - - - - - CO N- M..N .N' -Mo

A4..c - . -w 0 NNN .. -#J~fW e: -NN& oCI CM f- M c O

o 0 000 -d~ NN NN NNN N 0 000 0 000 00010 00



....° .. .. .. .. .

A; 10 I% -No .c c....aco oa G

I

0 COt uI N1N44 *00 0 000042 No ON 000 000

v~- -. 446 00000 00000 000 1,-

ow

'4 N -t

4 444N *190



AOF~ N C de~r -o

A - 0J Ea WJJV 44 0; No M _ NO

44696 M4Z =Ng ZJ

N N 11
ZI~E 9f; N I 0 -E

W, N4 N. W 1! N

jo -f -- MO 000U NE00iN~ 0 1

OCS :N9 NNN OM N o~ *O'
.0. NOVI.

bNCAC4 -44- EUN a.O d000!

MON- -00 - 000c

'A ~~~ 00NA a

ku N-.N 'a N moo .. NO 00 0 0

-t 0r7 1-l ''i' ''da
-t zo 1.NNUC NN9: OUNNC P.

ECONO UNUNP UOCNO . 19E 1



@A 00 00_ 00 00A

weej& ~ot ~ 04P.NP m4O-m N.
N9 *E...I' SN .*or4 0

-N4 %adSm 9*04.0 PN0-' N we

No -0dN. a.'-.- .i'N N -. NPN

-- Nm P~dP Pa," !0N 9!'d.m **4

b 41??'? ??7
90r. eW. :7;4 No,

:4N 0 M PiN6 N EN * N % d .

0000 
0

0

2 11 ,N0 NENii li~l .1i'E PO

- iCN. 'd ,.. NN fMN N4 -NNEA NP

-o&4@ -A N 40NW

ff41~ 0000- NNNNN

a mdccc -c- - 0.MP N4'i~ 0;4N:r

0 N o NNN N

. . . . . . . .. . . . . . . . . . .



000000 00000 09000 00000 00000 00

-C. .L.;L -

4 .10 1.% 2n..i *#.I

-0*W -0- 0 z N- 0- 0-0000-- 0; Oi .,

-~O 4p N I! ?.

0 X~ 4 ; 9 N I t ; 40J



--. 2~ tN 0

10 .L.4J "1 0 tS1 000

99 - 0 A 4% 9j

-; it0040x M I'm, N9$' O-N n tN p

-- ~~202 :NaN N aQ -0N- A--- 4s0% -o*j' 1'. .'* .. ..? .7.7..

090 SN.N -000-N de000 *Ev -t9- 9_OsN.4

F,0

a~~ 9=40 NN0%- * a 20-. 043 -

'c0 -* a 4 9 cocoa9 74.4m 04A.4 Ohl-f I* 1 N

95~~00 000- NN%0 NN0%0 0 NNNN.0%09re N400% - 0

0. .4 .0 .0 .00% .0 44 . ..... 40..9i..0..*fft 40:0 0-0 0 0 O - J ":. N N 4

- & m 4 . 0, ... %990 " N,
44 . It .S

a ~ ~ ~ M o"s.000S00- o- 9NN .4 00 N N4 is: 4 N
C-r - -. N 0- N$- 4 4 90 -i--4N 4-0d

NAV,0 0 Al uO-4999
NNAN9tOO AI~ 400t ; 4.V 00 . N

0 As 0 AS

is '0% Ag N 09 f .'0%.. 0%509 - 0 0 0 .00* 1.

* 'V4000 4N9N-%

*4 CqC #4 -F

194 40



j 4 4 I. N -. - -N_ jj- j J j j

0, 0

10!~.. %ft SEN4 0N.6 00000 00 0 0000 00 0

C'CN NNSO . N0 4,1 z a, 4 1E1 14

4 -9 * *~ - 11 *
*E.S4 .NOS &!=I. g N sod dzodd IVJ INJt ;; a9 ON JJ994

MI I L

a - .- - IN a . .nr . a 1 t a W I

H M fU21T z '446W

..... ..NN .46 PW N5 P . .... N. . .

0~~~~I 000 3 0s ftt -ft- 0 0000 -0 000 000a.

55' "I a k

0j9..t 9
s S 0

-bB00

zP.. -0 00 :*4&*

S~~W -N P-C cz CN N:1 B INN9S NN~N

CS t t - .OOS 000 0
cm M~ HNll a. !

C df~NN P*N N PN ff~~d C PEP #NN ~ea195-



3i i ii

ii ziii

wW.4

04~~~~0@jj 00 0 00 0 0

0044
-ON 00 0 0.~ 0 o no s

S ! 3

IIlee



o~~C g44ohC* C

.. 4 -.. US 00000 00 0 0 C ; C

0 99 999

oS 1' *WWUJ9I a99494

o 00 .46 .. . .. . 0

coca 00t9W - WO000 00000

04014 8H CC 9 008

0~~1 E9909 1. E

919



Wit

000 * .u....,.

'- 0 0000....... Li4F

NNNN

-u s~ -. 4---

lnl

; z ~ ~ Coco.,

Soo * -

*" ....S± z:* -
- o o .o U "

9 " ' s --
a .~. 044o+ NNNN

A A

~ 0000

9*198



r

-- -- C

ILIL J~
o r'dNt- *0.~''
o '~UN~f - N

* S

00000 0000

S t~~f 0

s
t%4.~i4 N4*4 00000 0000

§ ~CdI~% .?44

L' 'I
eONP..-. %AJP.* S S*fl''rs ~ 00000 0000

a WA~
S ~ 0o .LJJILIL*

- N 00000

§
* ~dP~P-0* 0 fl*4

- S9.NCC NCCP 0 .Sl~. -.N

g
U 0 . CCC' ~ NN..S N~.'

0 000 o 0 .0 0 00000 000 Q

.LJ1J~LJ~ ~L J1.LJ~ ±L.LJ.J. .L ,L.L.L
i ~:'r-- :~s:C 95 95

9 ~qC NN.. NAd~.-.- - 0 COC~Q - C 00000 0000- V StIll 1919 3 99911 999
~9 U. 0 M9MUJIL UJSWW IU WUJlA~SJ 0

- , -, *0 '- :': ~ ~- 9- . . .5 5... - 0
SNte C * N

o £ UN - U.
* S '-Ne~L? NNN NN N£ 0 CflOQ~ - K Q 00 0U Cl 99999 I*II 0 0

0

o N.~ *44VA ~
11119 III 5

U 4~4N~ - ~~N* "U~U'
.- rtco £.4r95

0

... NINN C44C ..S..S999 -
* 0 0- 0 000 0 0000

'' ' 9 9~~Ii 9999F LI 0 ~ .a~wsjw.
-. * '-0oSfr g*r 0-v.N'9 t'jt--

SS~ C

-~ ~ NA9N..

N QCU.v. I U~E 0 44 -- NON."5 4
-fNS- -40~

'CCt 0000 --. NNN ~NNNo tL NNN 0 00000 00CC
9I9 5 9191 F 9995

4N4& *rNr 5 0N#4.O St
OCONE .. N 0U .U4

O CS'U'."."N r-~94 4.~..N

199



.~ 1 V .Lidd . ... L..di...L..

cant! ~ ~ ~ a H aspC 11fy N4 ON04 44N *4 4

N * N E 0OO0 00000 00000 wUt ..E N . %*.~~d N
04mw. A 5 -ENoC emce -. 0

OO..~~0 N,0 a .N N NN NI

. ~ ..11 .d&L . ... .d .. ..
a e 0 ac a arc a a c- 4 N N -- N N qr Icft

N ' N 0 0 000 NN

cma e .nN-.- 01 1 errill-. ee

...e N m a co0coa 00000 0000 NN -- 4-N- NN..' NN.P.

a, .. N 0 0 0. NN% N N
I S "w sJJ'd'i~,J J4$ 1±44J

u .. .... .S fl. .~ N O. . ..

L ; sto! - -44 ssgr coze
-, Aa a IIIII

a 0 N a 0 000.l ~ w.NN .1
c -.. d.dd 4' S %±JJ JJJ± U 4

. . .N.N 0 . .4 En .c -.. 4 . C ;c
'4 ~ -... C* cc00 cocoa 0000 NO -c;e;,;49cost -a

a w

a a

a., 9,rc 0000: 000 00 0 N4 t~ 0004 00000
4N o CNN. Nit N Na 4r

a O.'$ . 0 . . ..

d OCPN N 0N - NW 4 Ne:

W .-.N Aooo cca cooa- N N-c Qooo 0000 0000

a a-

P. 3 tosN -N:4ew JN.#4 NPE

No NC NN N NoC NNC 0 I II
a,. . . .. . . . . . . . WWoUJ

200N 00 000 00



o cco 0 00 0000 0

S~ ~ ~ ~ i .L1dd .L~dJ .JJLJ. ..L.L..L.
0 *a5 d 00S S's ..a 1~ So ,0982

o ~ 4 OWAO a..SI *CN0 0 A

NI V044: flAC. C-t A.Q 0000000 000000

C 00 00 0 C 0 00 00

0 CIA 8ON -. O IONiPIA- _CO6

0 0000 0 00 0000 00

0 0 1-tA 0 c-I 1NP 1A c1P1I
0 .. NhN0 N0, i.r IAilt. iiii.

0 .1 i 1 IN- I O gUS 0000 0 : O

- IAC-N a -.. 0 -NNN ft N.A 00000 00000z 00000; 00000

0000 000-0.0 O- 00000 00 0 000 00 00
95 0 &Ld1J 2!" .Ld

a~~ IIIaAI$llI4NIN

0 I-r- 4.1mI- N#%AA ', NNMN- NON.r Nt.,*CNft -NO-

£~~~~A IA#I 0 ONI NNN MAINNIA NNNNN ZNN..'- 000000 0 00000 00000 00000 0000

al 0 0

-A . 4 4 N l,wa,.

10 Afl GOOCI400A NAN.-- N;: tf 0 IA AN ANIA NNNN _NN_
Ots'N -C~C IAPin0 2 0 0cr-o__ 0000w .. JJLLJ ' LJJ

C4 me 0WOOC P .~a go 0 ON* IAC P 0IA 6CC C *.IA
04

a ... v C -"-t CCN I.CCIA ANAI NN.C NNNNIN VNN
z 0 0C, O I I I1 1 I 1I1I1

S ~ ~~~~~~~~~~ #-.r I.~r C oP -O- -- A~r - C- .0 t! na
A . 00 40

-. 90 v IAEN C1-- *N AAA4 ,. o N C

-- $C -NC OCCC maftANNN MNNN.A NNNftfN N

le 0V ; 00 00g = 0 00 0 00 C 0 0 0 0 0 0

S~~~~l N ftSC NNtI A-P- Cr-N af *..I' N 0, 9C OfCCCAG

xSM.~ N090 afIA AOPP NoNNN Al NNl N N t NNf- t

K 0 000 NNNNNNt f- 0 00 0 000 000 00

a 0g z~ ftU
2

AC -O OO AP o CSC oft ~ No NI -, SO NoAC ;-ar 0f VS-*0u WCIfACO N

t4 C!Z !2 :z = t l
C ~ ~ ~ ~ .0.NN 1!P-r P-0 C G.ICA -c CI Q.. A N11, N Crft .AN

w 0 4 1911 0II 0 ft a11 k " e

ONAS O PNCNA - -OCN *IS% irCN- ....
- f IA-- aIA tin N -4-NN INA AN N NIIN

O 0 00N NINN NNN 0 00 00 00 0 00020 00



go .L.L# 4m £7

-40e 8NN

1No 2 AN 0 I

Nt.4C.6..... ... 4C

00000 - NNN

o ' WIN -ft-mF MO-N- .. *4. 00

44 410 4.114 IAIIIr C

..04..'N ON *04 tw

0 0 0 0- NNNZ4 Nazz 9

W CC- 4 10 cc1-cc 00

Sw =

... 4. 4 80000.-6 40 -00 00

WIN 41o4 M1- a C . Z!
-J.'1*CP C4 . Me-P 0. . O 00

a ... C MC.0 4 4414 C- :

oA o
0 SS~.L~Ow
N 0406W ... 1 P *.C1-

C PLIIC P1

a. C 4C CC202



S .J .± . 1.. J.. .L.L . .

5;8807 SI 92 s:~ 8

g~ I~ I L~i I'

N ~ DI -.Ns &0 m4 o-0- NO

-) 00r' - * '1090 1.0 E NNO*0 ONl

7???? 000 1N

wWWMTit' II 11 9 J

90*0- "V50 * 0. N'OP

701 l 0 n W C 0 * 0 E

5~ 4,S ~ N *N -pt - -to 0

o oo NNNN

0 L.±L J1 .&J LLIJ. JAI.J
* 4.-** 9 P.9 t 4 i *r

5 1V116~l ii9i~ ill i

- 4 - N 34NE SO~A

-- Nt C N0m NONPv.9 N'05 P.S4

9;#NP. w,~t NCt--

3~ tg 1111 1111 vii o II 9
P SAASA Soww t~ I 3 co t2 NO r .. 0C 444* 5 NN

* **49 '554 N.-MN 203.



*1 1*WW a

ILI

Me~i. 0 GN4MS1

I Oa til ll!3

00000 0 a t
UI

001-0000 0000000000

-1; '1- n -8800.
09 ~ ~ OU AeeW 8 N46 P.

N * 42t4



00000 a 000 00 a 80 cc

0un

N ft% d. if % N N

g0000 00000 00000 0000 0z

- 0000o 00000 00000 c

0 it's*

S TNiN. NNIN -NZN ZNNN
Oco0e0e0 00000 0000c 0000

,n -Z 0 . 0:
WN0 OW

0.000

Ma200



4 

1

I gi

! !

i t Aj

20

o o o o o o o o 
. c o o c

S S
-. 000 o acao -oooo ao

U 3!

. . . . . . . . . . .. . . . . ....

- 0-

S . . . .. .. " o o .o o

*000

* b N NS 0uC . I
" --f!i i g ! "

00

I 1



000:00 0

000U0 0

-coo* **co . ..9f

;NfN- N N -

44 w4
atW~ W Wccw w

ow-c c vm

. . . .0. . . .E.N

*co;N;a ; OmONN -440

o 00c oN

04 C, 0 0- --
os I *ll sills

C a 0 ~m~ws. Oo w

0 0 0 Qq4



8 S

I 

0000 0 0 0 00 0 0 0

8 S

00oo0o 0 -oooo C@ooo0

-0000 00000 0 , • 0 0000Q .

-0000 00006'

OO 00000 0 . .. 00000 1

ioooo

O00r 00000 0 *0 000tf 0
208

,,, II-ocoooeco°0000 0001+dtf fiO
'- o .Ndd

" +" +1A000 00000 0 l
I IIll U

0 .

i ~:



-flae.. .N . .C O . m~ . U

.ft CW4N 400000 @00000

't 0

a'-0 000 04 4pOO Jd4 - a -0

a

0, 
@0*0 

oo o 
4 -- A* - -

-- 0000 00000 0 N0 -W N

COC 0OIC 8; 4b~f & N-

0: N . . ...N

.. . . . .. ..

o .000000 0

I. CC U 2?? ?

c go 0

20



!2 0

I S8SIAC*A

AU 9

-*c~oo 0000 .Ce .

Wijm
0000

w 000

oo T

HIS

00P4S. .~ 210



0 0fs

0 1 N. *Pc6

g t ::t

II
U N ** NO NN 5:as i J~ :! ooc coca,

I

NNNN sorN.- NN

a .- IP N

- - . N~~MANN5

Isa 0

Mi M'.61

43 .l 0

*NN NCE f 211



I'2 21,922

IjI
&M-00 00-00 00

NOWC 0000 0

"mod14 f 00000A- 00000 00

01 ~ 00 0 @00 00 n 4,204 l 01

9.M9~~0M"0#000 00400 00

N4 Sz.nm C- A0

0044 JO O N C N 001

- C 0' -. 00 00000 O0 C ;C

04- 0.
_^0_0 ~ cocoa coo 0 0 w

*: O 0..te 0.. M...kC

MoA A .9 &

212



z 
94 

A.7797

..... ....-9* PO N*1 N9 S t1

094m UNEO 46054 A N M ft4 1:'

I ~ ~ ~ -NO9 fPN EN

90 4 . MCN. C .1 . .r --.

a c-co 00 NNN.' NN9No M

3-W W . W0 NNkN N vN ft

S. . 9 NM ... . T1
NC0C- 1 NNN-- ME..-- f

C

-- -f M#

IC 40 - f.N. NNNNI MMNMM

-W0C-r *-40t N'Ct'IN- - c t cco

04t 0-N 490- IIP

.-

- OP.N 0*9S P- o N I'

r 0 0.00.. .. 9 .. t .... .. N

C .

.3 0W.@M N'tf.. N4 u I
C I0 0~0. NN NM% M A

4- 5 0545 5*WW.5 035**5*5 88 88
is--r 09 9-- a 8--g Ss

NN 0 n ro cona

C ~ ~ ~ ~ 4 4 I 9003*5 3903*3 UWLJ

C 0449- ACOMO *213



I sg7"o o : :Sx;17 2 Ina01 zz"It * fmf
8 :1 - 4: J~ # * #14 ;4 4j *J

96I ~ ~ T ?~69~ 0'P 019~*9

jilkiNNAT *AN 4

V- .4 -; 4

00 10 0 104*19%a m _=

It 99 't .1'% *
- ~ ~ -- m-. -INN-. 4p W_ 01 N

a 00ft w000 ,

I .. . . .~ i N .e .. ..

pill4N tool# - 1 411

9--0.00

-- 000*M 4~~ **96C 0-co o

oc.' Ci 0 CiM~t~ CI'W Mi 00 0 ci

* *N~4 14A N214



ococo cooo 0000 00 0 a 0

No N000 0000 0000NO 00000 90

MA N -ff
0 6p%~4 Q-.

U 0 . .
- 0 ~-o~' -r.~- *4-.0 *Al.-

-c -A oe 4 S

s Z111,11 WINN .,I .1111N wli w III

-~~4f v 00 0 0 0 0 0 0 0 00

-J 0 Co 0S0 *EW a- 04- *a
0 0 it.

coo 0 0000 00 0 0 0 0000 00Nt

* c 440 waIz * OP.
41 %. .0

ft W~.tW m - 0 -I 401 1 WI..NW 0..N. -

0 g0
09 SM2

C S %NNN% NIJN~Ifl~NNN .. N215



II
1.8
-00 00 !-000 00000

... ... ... .... . .
'0000 0009 'o oooo .0o

- S

4.

- S

10000 0000 0000 0 0i 8 +o

421 -o08

4 + . *-+ o-C'O o 00000"0" 9000
0++ i++ +.+ "+



@0~ ...J1 .L.. .J...J.$ 00 coc a c co

coca% CC,.~ 00 0 00000 ;C; 4;4

o NN NoNoN

.0 r.. 0

.. 4C4, NCOCO 0000 00000A-f

a 0 z cc~

0000 000004 00000 -000

0c NN NN N.NN

o 00 C-0 00000I 0 O~ 0P

10 0 9, a

w 0 ~ N N.
- 0 0 IjOO000

ov000 0000 4 749 N

217?



*11

I ! . ..... .. . ..000 0@

*3 3

0000 0000 o 000 000

3 8

• tN



~N 4 40 N0 
000 0000 0;t

0*

. ..
. -. 0000 00000 0000 OO C

00

aa 8

. . ...
Coco 000o0 0 0000 0000 0

coca ~ ~ 00000 000 a0 n6

0 CI e Macao
w 0 0, 00000 0 N 01 ag

4 ~ ~~~ 0 N N A ~ N

o 0 0 00009



11= Etc~ :.Lz !4 n:
-. IL

qtM

*wu

SHM ZC ES12! 44

94 !Zx 2,4*9 N

_4 4 4 4iNG4 j ;C . .7: 1 iIl l i

9; 20, fiO 0000 00I =3. 2

. 11N N- 1 0P

.~~ . .-- .i .a . .~ . NP...

0-0 0 c coa cc. A NP .@P PP..

a
* a

ONPP 
OZ 0; a 4P* N~P

e 01 vNO A 4 - -_ : oft, PP.6 !gP#

-;;9 N8 0 --

8:; -C

.- f 0'"_W I 'A00

aa

~~~"a NP*P4 0 P

:10 00000

&.4 &84
V&i VAX*

P-NZ ~ ~ ~ ~ ~ 20~ .-oUN



I HIN a;S; ;i St

Z_#a! '0~-. 4 .~ , . .@@ .d~ J J J

two ~ s am 9 N

P.5N 9 f .N Im, 14 M. moo *4 -M36

s...... *.... .. ST so Ndd a - N

S-.0 ft 9-1aS2 *

VON*.- N ... t4e4 et.C a.4d... NtP

ow 00 0Nd - 000 )o O 000 0

WZ Zd 4 Vt - 4A-WN4 WN-*e N.Pn

o t. j. SOU 50.. 0e-N N N .t P~ V

M00 a ~ ~ e 81"0~e oc eae 0

SW *.S 0. ev~m S 4o c C c g

*..P~ ~ -p 5 0 e.e~o ft p.N 5A *5N

IPedd *m~a -0N- 0 .- IPS. P.-l

~ P. w 0~ e 0 0- 80
10 ~ .?8~ 50 C .0t

- -. N NfleS ?54 * - I w V .e

221



3 1,

II

O A 00 0000 I0 00 00 0

'c0000 co.6 ~a 00 0

0 SA
w~k 

8:58 00 00:Z00 0 00

SA
1- 00000000 0000

22



. . . . . . .

coc 00000000 0 0

0 NM0

0

0000 00000 00~00

- -vo o 000 0000c000

4; C; 00

0

Am3.0 ovoc IF-~S -t
7 4*4 *0

22



te.

INA *. '
I ;z

0C 0

4- 0
a

0 7 N~

Et 2



o &f&f 0

*V**4 •4*

N..n. t, 00000 00

oo

.. -- 0000 00

..00@... .. * "

;; 0 000 00

*25*



a I0
IIN

00000z coo 0000 00000 00000

31 2

... .. . ....
Z841;8 00000 00000 .0000 coc0a C00o0

S ~0S

40 -

04
-00

8--

0 ww

0 0 0o
C, 00030 O!90

, No 0 4,TN
0oft 00 0 0000 .0 0 000 00600 05

mm 14 m A
N~ ~~~~ NA 'S N 40 4 4 0

5- 2 ... ~ .46 - 5% N5%2206



S 0%4 - 4 4 00j'

W~i

I lot,+ . ,.,.E+ **

00000 0000o 0000 0

tlii Ofl Nlls-www waww wwwa

... . ... 
..

0 m %er 0 00000 ca c ocoa

. . ......... ... 
Z04;

CoNo ap o ccfP a0 - ... o !. c c0oo#

o* 
0 .... oo

0a WIAI ;C 4 q O ^

..... 
Nv- .. ..

0 0 0 o o o o o 0o 4 .; ,; 
. .0 0 . . . . . 0.. . .

*+" i

II

0_ N. fU~ N 4- v-

8 .

0 

I

Siff

.1 oN v
-0 00

ON S 221 44 ~44 44
£ ~ ~ ~ ~ N X.. . .. . .11 A~ e

C t0 0 0 000 000 0 c * 4 -~m *N ~ I227M



FPftP4 *0WWmc 4 00 00000 00000 Do a00f- F t01

a-MOO.. @...-0d 00900 a@ 0000 N0 00N @#

*-tM v0t

.. .. . .. . .. * .s ... 5 Jd oS

.j 0-00 0000J0 cocoa. a ftPda #N*~-

-c 40 MO 00

a-NC 0 09 0000 00OC 00 00000 00

Ol I. f2 $ Of1-

%Z&2 0 N 0, N " 9 0 0z 0 0

Nw-.4 40Fa0 .9FO 0

ON#f - a-z ..4 .0 0 0 0 0-v~

ON O N..- 000 NO N y4-9 t a-

~~~~~ N$4 $ $ 4

-~~4 0 0 0 0 0 0 00 0 00 0 asN~ - -

.0N0 S0 I.' CFF- 0e 1 9 24O
F-N F. NN M NF.9 FF.N .9F.NNN M M

228



II
No N C -. 00 00

aa

- NN

~ I 000000

~ - -. 0A0

.1 C~cC .a *5 NNm~229



a I ++

U 4t

.+ j???

4 .~ .. U~o

• - ++ -4 -.o

hi *10N ' -

-+. ,.

.. o. + +"+

..,. + j, o++.. "



01

g OV
01

NO

~~~I I 0 0

*ON F0NN0
0441-..

N~'~~-. :A

V - ft

-- -f

c0000 0000

C .'0231



44

04 O f-m 0 )50 44 1 q

W IKl

it* @

kv%4

I1' 1'~ Z I

0.0N- :9. % 0% 0 00

-- ~. '~~0%a

- 0,

;S2 3; S StS v
4 0.N.0 W%

0%*.--. * fill

U232



+I

C\

+!, 1 ??
$S

-- + + 8+
0 " 

-
-

-0oo o .-----E! -++ +000CC 0+

B 4% I "" L.L.LJ+

0 ... .. . N

3 i



41

ilili. .

~f4O *OSO.

~* ag

is

,N: N 07 a ~
* 13 4 0 -

I I *0034



1; 12

ass

So

a Is

0'-u

X 9.

-23



@Ooo 0000

i @ 010 0 0

00

dt 0

*44N4 
4NN0

- 0 w k *

MI, 
o0 4.. 1"

- ~--
-- O fOOx

MI N N N

*,, ",r 0NI

8..C! SM .L..

A~ 44
IV 1

236U



0 a

0000

0.0

1044*!

0 0 0 00

C! i
9 I 9 , 9

+ 0 0 % C 0

0 0 N 0.237



40 o

'r r fa

XI
238o.



I,~ ~ ~ ~ ~~~~~81 pil - 58 33 333333 333 333333 333333ft ftm
836 Isaa Islas. -l alm ZMgar Sao$$ Me~J J.J wsJ $M$

:;04101 ZOOM333 stas: SSSIS SMS SM U S SMS

* ~~~N E 4~ ssE* Sa SSN 50 O 
4
SS4 SSS

Do.- 0 0N 4 *5 0 0 4 am. aQ a~ 40 00 0 -N .m

:Rf* *..M.. XXOR gj 30tg - 5 - ON1 M rs
SNPIP~~~. a 3 *- i2 ~

44440 a 44 40 0 41 .6

4 1a
Ono ft 10 ..

M i sf.tN iSz 104P-P MesP. HitN-d O~M328 M2=74
Il P. 4 W Sa o a.0 *..a;44444;6 J w 4444 J 4 J, 4; 4

t"I10 4 ' EO §11; 0oo,, ; s R s

9 *$t femo 0- 0 v 2.ot. lon 0 9 .. *M ss V is

ZZ44 4-i 4-A i~= g~ 22

H M F.O .S - m44N. 40

. . .N. . .46 ... .65 . . 5C W*'i -P W Wm 4 . 04 . .. . -.. . .

444... P.*4.P S ;000P-. 50 0000os ::06PP . 9 0

-44995 *4000 2.0- NNN tf NN N ftt m M M* w W 0

888 3m1ss smmSS 13101 1444* 18§11 jug"4 4444 44.4 **
-2 1 .24 of

NNNNN 4M~i. 2mf% k"55 W3%m mamm a mam mamma as: m2 WO

* 0 00 00 00 000 0 000 0 00 00 00 000 0 00020 00



sci: ss 88888 an::s $8823 38a a
111H6 66666 646 w M6 W H36 OR w6

z : 090 MCC: COMO .. ' 000 0I00000

** .4 t-4444 f4%4 % 4%4%%44 j

M~iss:s 39 MO S:S s :Gs999 SCSI' 2

;M .gW!ie. i US 22-M -HpO#ft
..... *0% .U ... ..... ' .. 4%0~ f

----6 - - -- - -fftf'eft 'f44m 4

-...... 4%P-1 -- M % N 4-N4 44p

A la I S it 2a0, sa :s:2

RAP.4 * .N zoo: N NNNN NN
. 69 . .. .. .. C 't 4U

44 j. -. 4 N

e. S UNP 12N4 -o : as1 e4p

0f44 Nf Oft 4 49 .t% U0 7 f

F--ft 'It 9 NON 4.U ONUzi R133 ft4% * N -
4;;'4 ON... .94% . .4 4 .PU .N4 . . 4% *4 4z j

ItPP 00: A4 0 t 4

464Mo' ft - U

.... ... .4.. ... ... ......

idtU ft.t fft4%P 4S! 4 We, p OV .: % .U UF2

00000 0 0s 33 u :s

ft ftU - - - ttf ftt4P PU9,~f4%

--- -- --- ---- ------ nftftft

240



&stts :333:$gg nteust: cus: Sun: sean: u: tn:t:

7. gj jcen4 4* 4 *4 AAAAA A~jj4 A NAt jj

tmmggat~t nuts gass t nuga nuts nans :nats SstatsI

0 m o a arp. cmn - a SO 4a~a
.4!K 1K If *S**-

##4 0N * NN*4t i.m~Efa e mcc4NI UO PO

a''a tg 2 mm, aa 3 "m5 232,; AEV.. E E E E CE E
u oo~~~t ataa ~ f 66646 666 A06 cOG 000 000t00

* tie n~ UJEW! f

.4~~2 Va -~ m 0* m P r EpbS

*p-C *4 *4ac m c.. f

ingsS Sl 1 SWfl : 4:4 CON NP.p - Np. 40- No NP.N*N

.46n- am 2 i SONCS :.If *i-g %sft -
*4*4 1E4 m m N . , nc ! N AE .1% ma

-p .4 #4 N-mm .4 t 0 _

om f .4m ma Im P

N~ amp-V .110N
E60%4 NM ft ft N AA ;#4gnA222 2 2:: Ai

04 P &NN SO~ *S f ;C C ec n cen 04 . F . ! 0000 00000

:12 Pi af Ia
01544 SO n09* ZN:.T 4SoIS

00 04 EQ 000 e a- C0 ENC 00 a P-a mtN

pvmaaa am- fv ml A ft a.- -te

I m P N 91 .a n u .a.-.----------.. .444 0- . .44 . ~ @ . .44.

emf me !A c coSp......***** ftfmm mammaIi

.44***4mam mm.,a mm2amamam



J--J.. J4 NNNNN E

213 S WW f-fl S" fWt *W a- 1.E04N M#;* -

- ------ N NNNNNf NNfnMn En

SIS:: Sun:t :nso: SS 0M $CsS

0 e Il NfiN N

a aftz ;;: ::ss: a:$o S : 0

i t

b~~ *-~~1 -0u *t-

0,.r N 0 N$.J 2. aa a

a1 a %

3 N C~~ N~-Q 00 ,. a ~ n :00 I -

co 222 00 0000 000 0 00000 0 0S@

.NN . F-CN

z:.g§ Ff!5 IpSO S.4 a I -- N0-08

-~ -WN c- S-ac. ..N~s 4- oi e . n"r 0-.Eir' go

24



Sass: Sls uosts: tests M:: ass aMia tuu aacssMet
st:;: i 4 i 35ifl3 i!!S f!lit$l

: 1"" N! il Z 3!i!!!'E: " !II pI !I!! I!

" , •--- --- MN NNnar mrnat 44;. 4940. J

0! S a sit nasa Istts sass stgs Isas &tiss stas

P P "" 0 " " ; I % 2li " 2i :Ei

. .. ..t *.. . . .. .*

.... e -... n .nnnnr mamm cent team aaac .44.

am * - 2 0 z 4Aa rn 0nt-a Aooq rn t o:-r pIt s

2 , a-nnnoUa ueefln- tanI Uil f#aaO 45tnf Nfti 5 0

tot%; 21zs '3; i!S:1It$ Itsi x!!n: ii

5 .1 gs ... Siff** M IA
31 24 hN4 200043S22 1 11** 2, -M-t-S -929 : z n~ -M r N I n! a rn rnr a= tv

m3 a no t 4 .
a..a a. J, a ee c 4444 4444 4444 444 nt-nt-c'n M 000MOO or&

4 F ta acet AN' ea -1a3f- at-ne .' ti- ::-I nap-:e *nn 2p1ecr
2~~~ v A:t;n t t~ ss -~ ! s:
22d-V - - . np rna- P- iN N. M.I.1

U ~ - zca ex cN c .t- 5t .At s at As- At-c s,% A tdA- n -

:e&On vn n-eo mce t-actanctrQ rnd sq a ot- -:3-
. .-. . j. i c .- .-- e . .. e .... -.- ....

daon at t5 ccc- -nn nnnm ra n r 0c e c t t a aa %

RO ace a------fni Panam ma rnm mt0 ee, ccca a arcaA47 2

C at-m ten tc. tnt ttt te. ecee ttt243t



11"III "it' I1111!l
M333 3M3s 13881 81181 18183 13111 8

"s -. .0 5

*0t. .. 3I ..."O .. UN

Ia.$ 33.3 It 1 1

4 i . i -

it S 9.'n

;7 1 .*4 U..*4 1.8 v issis T

.021" szz" z : Utz

.do

4;1 - .N e4Pw~d w9N f .A f P r _

- -~.f - --- - -- --

CU ~ P-P244



T P*JpJ4 2222 AJ4 44444 AAAU*A AlJ JJJJ j JJVS AJJJ

yjWj!WEU!E nPH !)WN Xtj~! 2w t u!:Iw ripwl
d ;:;:s 5511 115 515 111531 111*18 13

Z.u I Iz 1p dz1:
-*.~P tf Nd AsA..., sI4444 .40004 asas 444

* oo f.41; HEIR 4. H1 g:t Hi **sI * .-. .S . ... .r .r.-r..

noS.-%fs 0 3p; P~~ VO P~cc pt aCO9 CA00 NNO Pl.r 0SW ! 4 .1

:11gf qenc1 S.21 -u-V4. -et. aMI sewg anari *sAg car-can
I U-N He-M 1.2n: 1,:n -0 v32 t 0 n

0.0-010-6.l1fl aI0--0 000 0000 ;: eWour

0vs 1:0 a ! 4 zv a AN. 4#-Pfdn *::A 4 -N..N 3  Ned 4 pe a N 4!
41w 9: N M 4ist.4 - m-s~ - f 0 NN-.0

rn N~ef . * N -. 4 pa , r e o .N P- - 94 a M0 It-

alt:~~~ .eb~ .cap .n a P- 4 . .a .aC 9 . . . *..4..C

ZZ: f2 t MR M c-a. M N 1. 04M M

Net# 00 4 4 It-te t 4 4 G.- 4p 04 O 90W-

4.444 4**t*Ett43S444

00000 00cc c 000 0 0 0000 0000 00 00 o c

COMIC SIUJIS 1,. n z:-: 8-- a1i -:
*~ ~~ . .W - .0f- .ac .1 . .

4~t 4--t a--a ft NN A MAO-erf Oaf-On f-.t e o - -
m u051f C----N Jilla! aan.S EIVstC ! NN aSP 11 88

m£ffI AH V i ~jps p 4 al 0203 12:3

245



F. 0~ : -=

i. 15 .1,090 stsi :S18 $S $4's l 6

a22 s::s: ;rss rS

------------- ---- NNNN NAI

Wv..'. .4 .~ .~p . . .4# .

; 44 4 4. 4 4 ... *

M~si - 4

VV ~: ~I .4N M~

t~ . NM#. D- 11 n N 0..M

. . . - ' P. 06 . -!'I . 444 1 0vPP W44

980,4S. P N 4 144 ~ $ P ~ 4  
I 0

2460



:a. .~a :.i ..~i tn.. a . Vq~ Ind %t n I U # ON M n W

00000 ln 00000= :000 00000 00000 00000 00000 000o

a~w .www n . wnn i~ Aln~ wuw.. w~M S wbD I w eW tow z V"Z

2:-w 4 0 0ftq9 ftoot9 MPW.- ft*- - MI.9q :"41:e 39S 9A
IL * * * * *0 S 0ft 0**** P-'" m W, * * 9. a a

I: I I l

WO 0OOU J0 0000 0000 WOOV 00000 00000 w WO

IM %9 9 .E 4 Wo w W9 %4 * 9W4E 9PWi ImWUW%%v E"4M t !% 11 OA~499

*940 ~ ~ ~ ~ ~ 400 fd9E4@ *999 v-t' In~49 N*..t 94r%9 0N. 9
*:.go 2 ZN .0 XO I"99 z~9 9 9 aNq 04A

* . . e * !4: * t . . . I n * *: *: * % C! . .
0 0: 0 fm o 9 4 ft r" 4N9 onm o o 0 o inEE W%9 9 444 W%99 WW ZoJo;W$.W*P .

QUuO c 06iau~ oUOOU UOLOUO QuoO ouuOO UIJclu 00000 WUOOUO

44.994 94E. 00 4 P0 o9 0 00 ft t ;SS4 N

9, *.. a"2 n := 0 0 r**0 VIA owl op" We0* *0 A. O * **. ON on * 0 **0 *r, waft

@994 Nf9f WE9E M.;.U' 11 10% Ol E9. ftO" 0 ENfWt94 0Z
0 0~W too~ .6 #. 1 .* i *90 6 4* 9 900 0 G~

0 P04.0ftf jaw::~ iiiw

a0S on!-* .0* 0 007 *0 271 7 0 002

ow 4 0 Po99r4 O"ft N o"' 9qww 94 9 9E in 00ftv 9 0200 P.0934m 9. k : 0001 *. 004 *0000 0000o0 0.00. *ooo w 0.00.

0 9Et0 V4 v -W P ;9 V 09 ggo-9 9wE 00:20- P ftfto0 " S 1 I InWf o 40f

0r EP 0049 4f" a m 2 0h O .. W 90.0 *9V #P.9 0 =9 ,9 0 W .%
wE W 9940 *W.4 4 $- 9 @- 419: 9 9

*~~d. ft0. .. . . . . . . . . .0 0 0* 0 0 v *,0 N w
"10 U It~ 1 0 0 t"2N0 1 , 1 f top,9 9999 Is9E E:E *999 9990990 O 10

it i *,00 .0. . .00 .* * .00000 600~!2' 19 E Eq... ;;qq 22gor. .

atz 01. :; N 4WUU zW~ :NZOWW 0m.. :W 41 444. :4 4 44w" 04444~~ ft99 ft Pp ft4 490 U 9 9 9 9 4 @ nE
*q04;o emoom 943 1 * 440M P3

9~9 9 9 4. 00 94 949ow"EE E 0 *9q 40f

* N9 9 9090; ;.A9E 9 ~ ft E O P q * 9 0 3 ~ 9 9 .
*tvdff N00*m **mm on00 00m0 on.. *. m. t".0 m . 0 *0*00of **~ *

IL4 9 9 4 9 9 W 4 9 9 99 9 9 E 9 9 4 9 9

-9 1.000 0-1s ggggf83 38:8 88 R
0.9EM. 040~ U9@nu.E:Ut.:UPE*; ::

0:247



:~c:z3383 88 2 Sa 22 33233 8SSI~~M tdP4P. 9 56UPE -

v x SOS x 55 a-Wg 000x

"S. . . 0 0 . 0 4, . *

*%VXOMC P.we00:1 W. 9. pe:* on F.s: z I*:

P. a-,'b
G9ei s 9,19 9 00 goes p * Goose*

&$a -4-02 : a .5 5 a 9 5s M p.

S Uv *@4 0e.np SCfp.C SU P,.,

-*s et * i 919 9.9 0000

p- tags"ow;;, ~s
-egt1U"P=fl

Ie see. 0@ O *ce@" M ixc. a.

248



Po ft NN N A. 2S: P.@

SSSS $$ $ ana ps emsa 989 -c ot 8

- 4464 4 AAA AijjJi iiiA JJ.. .i**i

0 oA &- S : 00@~ *OONE mi~--

U ~ ~ ~ ~ ~ ~ - N me :.NM 1.04 *tS% 00 4 allNiN~e 00

0i N N400 0- 2 CeOP- 60 06 $ 4- 4- N .Pt i-O* N
o ~ ~ ~ ~ ~ ~ ~ ~ wt is S@.* Nwe it - M . ON 0 C .

44 S-Q IS 00

-~,,A go~l - z NONNe NNMsMm***4 090 440 pii.

P$ 0 0,0 40so Mi- * @ NNO 0 so W 4 a .
SP-iii~~~i 0 .9 N. .h .4 .N .9 N. .N @. O .Z . . ... .

NON .14 iN.4 NO0M 04 M0 MM 'aC 0N D-,4 90Q

0-0NN NOC 90P- PN- 0 00 ONOON 04 zcMON :OEC

00 *0 .0 0004440 4444 444P P--PNP P-4-P i-- i P--N- NPP- 4; 4 00,00 0 N

~W ff040 9 o4 0 0w940 -. 04 i--Oi 0060 00.0 4NOC Ch N

900 : .MM C0 -00 0 .0. NM . .00V MiO 4 -P

Ono00 NMO^o 904r 440P 0o:!0 MaO *CS 4
N-. I A 4 . 4

ON -c. 100 A0 44 4444 444 4I A .4N0

~ ~l 4940 P-MMP- O 0 C .t-P 4* 4 a00 NN 4 M 90 0-

4v&J I :POC .NN4 004: P-- 0 4!4 4 00 C O *4*40 00000 00000

ON90 P--O 900 Mi-0N TS .- 00T0 n * ve-O .. . OPP- 11 . ON 0
NCM..4~~0= -4P.0* OPOE 0404 MOV4 000 O N OniON0 N OP

O hO-Mw op-OW OSO 404004 i-9.d 400M*4-4 #4#44 c 44#09

*604- NMM 440 0044 4 44P-P P-i-SO Souse 0 * 9 040
S 40 900900000s 0 ccco 0 cc 0.49 0---09*4

WN 4C-9 O - &09 0404 09000 O 40M 044 9402-N n

UCOPPO NNCSM N40 j-00 -04004 N PN-- 00- CON.f 0440
ONOO 49 4 N4P9 410 0 Cw:4M4 P-o- 4~N 00N0

IL P-- 000 900 - - - NN 4990 W444** 40

0.-e 04co4 4N*4o 44000 4-4CM cocoa 0009P. 4o0040 4P.Na
i. M Oxc N40P-0 Coco: 000- 9NM4 .. 4C49P 04 - 0 r 000P

P.0 *0 .- NN 9~~ t 44 0 0 44 4 P- -0P--#- p 010 cocoa
. . . . . . . . . .. . . . . .!.. . . . . . . . .

.4 P090? 4444 444*4 *444 4944 *4f 44* 44 *



A0044 afl N 4 N 

SI M M c 0 00 S 00000 0000 0000 S0o V
0000 0000 0000 0000 0

PUOS 00N O 'NNN moo4

ftSS0430 46.04l: :S9f00 --S So : S00 pm

MAE% ZH9 N'':! z= zl4:

*rnP . . .-O - .-f~ - t 0P . P C.. C t . . f. . f. N04;1;4;si: e: a;- 1 --- -*3 -r -- ---

E.:: $NFrcA 5Wo Fite ,m;TF

% m 0 Pi - O A 4 4P 1 OO
*0N~~e. NNO Ctt0 044 PSCg0N

P----pSPf-Pf 7400S-P Z.-PP- 0. af

-12-220 - C p nm -: --

POs N -000- 4Ffte P00

S00VfC 0 N OWOO ff5- 0C PCO N 0 a-MO 4' 4 P--P9 Pd5GmC aC NP- P e Z.~050N ~ ~ ~ ~ ~ ~ s- t -ZONC 0-N 0PO9C-4! .N- 5
4- " NNcflN N Am m 4: 0

o 4.4i0

c ~~~ m. p.e ..mo .O O .0 0 .44 N

Nf N #0 e W tos o O m C ogft te C.o.d SN Cooo
000o co. a0n 0595 0..'0 400f0 Noc-PS S

weP-P mas p0 Q 00 -t a

Comm moo2 ag o 20.~ Nrn P. ZPPn OmnP W~pP. O P

G.. 6o~ A'-" N.oe earm, e-OC V9E P
ennenm~f eNeMM C400t ten4 m eg r0ff

teP tto 00 S050 0000 00 00 000 0m

p.. P0 1 lod00 0t 0
.g. P-pt- OPOS SOOP 4 fO~ 00P- NN N SNPO

0 PPCCO NN4- 500 0 Pfltf N .0 P



II

Alt ns Cw3 22 St xzUsw 2t32 Smlfi 12122
amn ass u a2* angi ma ma ; maw l UNcm ma : ; a mam

0-0 @-4 0 OA ! N OOAOfl 'p2.. fti *
-Il~ffWI VN Pt -fig OfiPIWI 46-- 2^I: go

snsAms s:s s An sa Ns:-M ns nut sI Is 1s:1Wifl. ..... ..... VZ!N IP N W15WWIfl ":WWN

j4;-;W ~~~ 4, aWgWW0 N M An 4 1

NN0NN

.eWI .e WI. .~C- .ti4 .1ec n .nn . ... .
WI4 n t-04 C t e 0. 0 -o I-fi WI a14S a - P-.

2
fl a0l a a, v e

.-6c 0.0 WO 9- W 094 e--

C Ma- np141- ,-o.-e- *NCNN A4-.er sce - MM Ae oWI: $0 :A

5 KD enD q pr te u--c N. I'Mal WOAXt46 " OtO
-90 --z g

-J coo cocoa 004I 0C4 000 WICIc a 4a* 0 00000- 00-. mcc mcoo
2~~~~ ~~~~~~~~~~~ Vt wlrS 4IW- . 0 WO pIO et- p f~A9 064

4mW ON-o N 4.cn0 q 9 A f A ejpm ar-- 4e -op tepe 0 M4

;S%24 %pC w Zlf ::::: :::t
cc~~ -- -W 4 C - C N- O o -- t-NN - VENm W,..

0:00 mop-mm N cocoa 0I-t- 000: ceet0. me9e -no-aC et0Nm is-e-

M CC .t4-c4 Wctoa00:OM M SH "a o

asleeP~ ~~~~~~~ WIWPO me,- gom- p N - WN 5- m - n -C-
Cet- c - t 1Olsl tWc.. CIW I ar m en0$ Sen oaWIII

4,sie O~4 e~I- -crP .- ntp- p-m s~uPCN~251l-t



ill!:*..tN flCNP M044 -- j. . -J t

zV Mg.. '0.WI

T 0 P P:A;4; ; : q d oMe . tP... -... Ot 0

NC.% -P-'O *anc m WN-c *
P.m~z Ift N 0 Sc

instep- NC:d0' .'0'..t# -
teeV! .e iee I.

#%W.' -" 50M 3m % NZW mP 0

ON ONO P-94i :;at0 O l . *S S 0. aP A

-44*** ft aft. *440.0 fft- MN

000 00000 00000 00000 0

.NP-P-.. St.. ... n.o c a iei 0t - N2' .40N50 4 P'nrna -OA44 AeI - a~ . M
0 - - 1 INNI .NNI N ;000w aarP-

0 0 0 0 #:000 0000 00 0 COO WI . - -0Q

0 0 0WI 00

c
2

-2~fl4Q~0020 0tv
a--. n Mr~~ mlar- inI~82.2

0 ~ ~ ~ ~ ~ ~ ~ ~ nn NrnrTnm$% m m 4 q W I V P ,

2o52o- " .



1; 111 12111 itt'll 11111 11111
- 1888 slhfl CMIs 992S 383383 UIssn 8313 1333 lss18

H MN A11Z1nit "

- ,4~ 3. t s :!$27-

0 .0N6N NN NNN N # -O Ja m om.. toe SU 4444 4 0 
J 0

Tt~~~a 0 WW cc SMv 0 -c SOco 4a;~IfE
Next- . 0 NON tx960 ENts COP- gt- U-jpr- -I w

ggz aoa 0 a3

We M4w S-2 isti s -.
weli w: . . 5

e ... . .. t. 4N0- 6 O N ft A - M ** #.- w .0 00zt 406

SflNO ~ ~ ~ ~ i :0 - OE O A EtOS ON S a0-s 0 C M~~p Mof 5r
- P00 E E 00 NOZOSI

OUMNO 000-C EfNo0 :.6.0 ONN - 0 son.ONO

8 4NcCO-.- CE - ;;OM c *M 0 **NON CA.a MESN SPg-ft

0romre -; ow ...4m 44440o 04504 ONNN- P-PNP PNPN N N - NP-

M64P-~ .O S .. E 0N ON . P-. . N N .O O .00...0:;. ...

wM a- 00 0 0 ON?- a 0.

z0N 0 J NNPS* N ft -N .~1 ~ ~ * O

3~~~~~~4 -C 4-0 0 0 ~ f' 0

u ~ 060000 00N- aCME OPN N N- OP N--O 46 0 0 0 00P *P0

w 4-- --------------------- 000000000000000000000000

6000 0 N N'c tE tI 00000 0044 coP-P- P-NP!--? 666o 00 06c v

MCoOrS' aEP QOr .-- oc hOOP -OEOc .N0' CNco% 0 00 -0 66.44Coc
EI*NP- 4 0OE 0.s N - - - - E 4:rNP O~a -O 0-.
E00t'~~~ -I- 4 N 0 0 o N0

4  - coo 8 0t

06-0 peso-. o-or- 0..ep -c~ 0E NS0253t MP--



14 ac 0

t_ X-PV2 fa#48 MOWN&N0

00000IS coS090 caca oo 00 0600o0a

~~#%J g ~ wla wv wl tvWWWS idW

*.1 N---O -- - ---p NNNN NNNN . It-

000 *Nfl *c~o -4a cooC N'0 coo-~ No

s'-rOCO 2: :: O::A: ::a, 00 A 2-m- N

go -NI N~o mco OA 01 C4 ON NN* *EC N

TI ate 40 N A 4e ' e ' a_ 04N

G*.a ; @C'0c : N N $%$%, 4 Aw *SCP- @ .c N

0 I .'NO NO Z; ae-rZn 0'z: .. $q ~ Sr

*00 *#%*0 CN0- N*0 o4O~ OP0 V 0 S

o 08%-CO 2,AC e-r:, Z , u e ro ee * *4

-a ,- N.-p N.%a0- -NN4S 0000 NO4 *4 -0 * 0W -

y ... '%.O - Oa,- Cet-- I y . N C v -4 0

,,'re'r vearra - O- W' .0 .W .

t e'ee F'F c0I We ~ *00 -

0 10r 1' 0- 0 N 0-'0C 0W%4 0-N O ' C

* l..P 4A.Cr O0 ; P.00C, tN tI P.OO N@0

4r.. OAta v're a-o'rr .00~ 000w

44444W .7. *4 Ct'rN *4 44* 0aV.s CaOW 4%

00000 OSOOO0 00 0 00000 000000 0

II.- 0 4C0 NO0C0 *No@' Sot 44 044 vC. NO~

N 'r-C' otF' ;ON$' CS "It

a. -ENN NNftF' *4'r4% Ocite-S G-NN It'rS4e- a

- -o--- N - - ---- -t C..% "I N'r4 NO r~S

254



I!p-ne. 4 - :* : at:: nut 3;; a

~. P It m..na ... . 1m-a. a i 0:.... tu .ais- i s 4.

rnei 04a gr-A-~ 435CW'-- rntggt ;;;;fl PflNA *Ono

.dfb .. .54 . . . 0 i a mi. .. .s-c..

mA 0 of -mam 4.a. ae -ii N--ce -NW --- Na tilsM

ar--mi an1C mm-- ii a I m a manna naaf

JA- 4-40 O -e ts N O -me an AO -4m-40ac 4 r--

................. ? "I.... ...... .

Wu Omis - .e - . : .a . m.m .n n .aa------------- . .

*ngA i : t came ;,-a emcee .ea- I . I aa-. s

of ... ..... ..s- a ... .....s U..-t - i t

4

------ 000 0 0 I O 000 0000 000 0
a, $11 Or 11 ;oi 4ii t f'IL'- - 4a - m&11111~ ~ ~ .12 .m4. . . .m.. !:t.s. .. -. i a

a.-- a p ----mamaM & o.c air on - e w ar u -eN

" 3- sa ~ole 81-0! 8- -anm8 m an gg !Ioa- fiega-a
M OS 1*:0 1 gM

4CiIC pe--aemee cc* m mmn naa255f~



cc 44. a 0000 00

S,. ;.,O ec'N 2 2 :o 8g c . - d 9""m
.L ILIJ. . . , ...L I Ie .. L .L 1 -tLLI 1LL

0 #4 ~- W1. NN *PPN 0 90 - N M.
ooomP ov.8 4AMM# #wf sm mm0 m ~ ~ N NNNN -NNNN NNN

No N ~ M nI NN. N-ftN M . 44

0 4 VIP -. N o-s.

.9 .r a' ' M~~W WP 1 WIN l, ZINNMI 1111 1 1 T WP I Z

.0 tP 0 *.'00 T P TolIww w w ~ rw . W .o .o , WP4VN PdW .PN4U l~MP .. fV~4 P.~N P1 . *
~ll440 Vll 0 .N N NN

"C"N VNZ; g5;95 ;;a ;;9; Z99 Z9777 Z~00

0 1,1111 1 1ie Wis II IL I 111 .11177i

JGP *NN P-N am 0I0 .~ N N ~ P ~ 0

-, 000 000 000 000 00 00 00 0

1-P1 06..UO gi - !Siff opcio *of C~ P

~ *.. N1Al A~iA .. 00.4 .0~P 2564 4



-t 0,WM -a - r4 ~ ~U t

5~J~00±± L±±. J. LLL . .L. J4tol...

docs~ m ~ U S * Q -NN 0%t4 Nttt .1=1, ON

U ~ N tN -. V s~. 9 t *t'%_0% flfl td UtlA,

9n;.9 M z gst m _ ..NtNN NNNNNt95

a410 a4 *Nfl N44 m..Nt * N N NNW84-4o 4t--

- 464W- c ow~ aslor A V r% NNmN NNNNN4 A - ;

CV00N0 0 0 00z 00 000 00000 0000- M 40 000
- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t . .~aa .i.~.d .JJJ J.J 9  £±££ L.J±J£L. i~.

NNNN N005 84*

ootW- N-C- Nt# N6 00- -tC4 N04 N 4P 0

co o .. co-

oO~ c00 00 0 00000o000

O 4W--d 6,4-.t t ."% I o.~ 1W NN4 .N # fi":

I !R % NA ON 08I49w*0

00 NC 0 -- 0 *040 2574 44 8 
2NNZ W t0W 0



44 A

4., N( 0 .*-, 4 M _ 44c &~ N W4 N 0 _V~N N f

S ~ 1 N0~ 3 PE

w l ON& -NO-~ N.G~-N i4N *NN m 4 F

-- 0 0 0000000 0000 00000g ;00

. oo cal 000 0

*j V O-N4 m aU4P ft e ~ N N4Nin Nft

&Z w

- 10 0 09 00 .0 0 .0 00 0 00. .0 0 0
a ell *I a. 11 1 aii g 0l 4 '

oo 0 gss4 0-j 44 -

25



I.OI

... n'w%0-.~ .4 .% .0 O. . .-. . .. .~ 4'C~e NCOC

T o o 9 0 Ns Nt% 4 # . # M A - NM A 9% 4 9 4 4 M . 0

.01111 4C1t? 1*9% 444* * 4I ZZ ?'M ? 9%%9%94 ?000 AN N

*0 D9 -r9 awe -lr. 0 0*4 N4*, ft~0 6000 N10 I -

!!=WTN9 9,D.4J *..N4 O'-'-N N99 i v 4 NNN

+ = .0 0 0 000 00010 0 00 0 0 0 0 0 0
JL JII . .Ld." , I ? ? ?1 0 ? 711' 0

49WO49 W4-.. .W 194%- N wr4 PW- W. NNNN 049449 491

A-cr. 0-4 &-04N 0NNNN NNNNNo N NNN -- N-- N- NNI%

*0 tsw 0997 09 7 777c77 co 00000 000

4944919 NNEIJN NNNN NN
0000 0o C0000 0000 00000 00000 00C000 000

99 0 9 JUO U LW W . U U UNO ~ W '~ 9 0 0 UJ 4 9 1 ,0l

- .1-4 44 a04 -V * 4 A0 t4~r 4404 %%-

00000 00000 000 000 000 000 000 00

0 : co o 0a00O 'cocoa c4ooa cocoar' cocoa 499%-o 194

cocoa S0000 00640 esc e ac-9-. r-octc 04. . 44



0

0 #1 ~ ' S-# rmc-M *t4t# CN NNN FINaNe

0 i -. c$N rl.Nt N-v% -- $'sc &--N# 4. -NNI' 4CC

I'ti tl lt , I1 4 I 1 * I'll I'll 11 11 1ii Ill
O ~ ~ ~ ~ ~ ~ I .W1M Ii~ MiWMJw .iii~J IIJC U Ii~~iI IsM . uWIi IMWJ

-~ ~~~ tVC. 4Cft ol.C a C~ Si C .C. &IN.4 :C C f

4.o 4 A. m N N N N

a ~ ~ ~ 88o a 000 0000 0000 0000 000 000 0
711111 ~ ~ ~ ~ ~ ~ lil 111 t It 4. il i'

l..IJWU o~w,.i wdswou WCCOC Z-3
0 cc ar' N a.~d NC - ' P . F. C-O-iF eFN ~ N C

-a *Ai~V. .fN4N 0 .%C f-iM .uf ON ,!Fi 0* 4

ocfr'i. oc-'t F-..choif n-FI FO cocNN co oa HNN o

a slss ggggg *s?-i cca oc o

260



I t

1N 00 000 00 000 000 00000 000?0 0

- ~ ~ ~ ~ ~ c *aOC 0.c 0ft 0?T * %. e. T-1  r..

I IZt~ N cr e 4 vN 44 at 0 ,-tN.0

00 -4444-N *.... t.S..4 C-'' c- 0 ocn o coe*t1

W40- ~6W-44 00 4441440 *EC*$4 4Mrfr NNNN NN
-000000 000 000 00000 00000 000

m4 f pWW04N4

14444 444 00 00 0??? r???? C1

C0000000 Ocoee 88;5 coo g cocoa8 cocoz 0000 00

f N coee4 Ocoee CC.-.t Orcto co0...N COOC C40000 coo
*4~O C.CO N tt "N0 Ngo-C At r t44

V- 'i !04,0 NA0t- N%
4

$-f It h~t ." 4 OC.'to go

- 0.P N O C~- .~t4t 44 '$ 44 NN2N C-

N 00 0 0 000 000 000 0 0 000 000 00



0800330 00000 0ooo0 00000 09000 0s~u 00 o0;

00000 00 000o0 00000 00000 U 000 00000 0000
0 w w w ww i* WWW WWWU W us WW W wUW WWJW-W IWWWW- W-A'& U. wuww

I :o : WIM44P. comm
9 9. *9 9. 9999 9999 9 99 9

0000 08000 00080 00000 00oec 00000 30000 o0o-0000 0U00 00000 00000C 00000 00000 00000 00000

* ~*. .. orp 400op C9P Nm-. t4 P, 0P.N3 d, r0 C

0000 00000o 00000 00000 30000 00000 00000 000--
0 a00 0000 QC Ocuo 00000 00000 00000, 0000 000

k" 1 0rnP 4pl.m O * om b%0 f f m P- O99 9P-9', -N0 % 0 POUfl4 0 4In0t4
w .P- :p a 0 9 0 000 m mi . 0 , C O, % 44 ~ O N~ O

0080 00000 00000 00000 00000 00000 Ow0000 -
0 000 0 000 00000 00000 00000 00000 00000 00000
P ~ wv

a% *0 00 00 0P-N 9e .I~ N.NI P: . 0 * 0 & *.bO *Is! N
mmm m-om m mp-.- Inu~ dnr~ .in V Q-c .P F-uI- a afNV P~m r

oo 0000 3 080 00 0000 0 0000 00000 00000 00000Ooe-
4000 00 000000 0000 00000 00000 00000 0000

£ W WWWWWo P NWW WWW wWW InWW WWWWW WIt 4 "0 a ImON4 Fma 0N euur P9pw N 4 'a"lP.. 40-9 @0P N m a UP--
'P- g0 %-Pi tPP-- *U.9VI fA.. 0: t.. MW 1% . 9.. 04.90 i we,

on a~f~ -emm Imwm. % n W%0 V a* * 0u i 44 P- w-- O 90..
eg

0000 00000 00000 00000 00000 OOcowo 0000 wo0000 000 0000 0000 000 0 0000 00000 0 0000~gz

W. VPPP " -- 9- V4n0 :: P m " ; MOT, NWN a CN VOn~ * 9 N *U-q-e .
0 ~ ~ V o c~P -.- W 0M Q * N WW -. C N 99 o ro%A o*c0 g0o: Oo01P1 PP.0969 %4 0 E *-rn 0 .4 N t 1 1: 9
0 ~ mmmm mmmwp wq * -W0I w wW%0Inn m P~% A i4P-*i*P" - ueem op.....w

6. 0000 00000 00000 0300 3000 00000 00000
a0000 00000 0000 0 0000 000 00000 00000 00000

0 0%
* .1.WwW W~ww w~wW wwwww wwwww wwwwMh W W U IMJW4049 N44699~~ 0PN 49-n N FP- r 447d*O.9O-PP

at0 00090 :-1:dE0 9u4 -O *49P-n a P::o N: 14 N0-N
aPpp WOWO.. P94 - 4Ap9 *PN 9 0e 4Na 9 . 0 - 4 0: .O 0

w6 A999m JP9 mq E *vPP V, i inin44 *.P.aP a WW09 V

. 45 0000 00000 03000 0000 C0080 00000 00000a £ 0000 00000 000 0o 00 CO 0000WW0 0000 00000;

.J~I." It P-P-O W U W OPIP W Nin E 9 ,99 E * . N N'u u mP ~
09 bi 0Wp 09 0 .9 0 0 0 * 099 0199 *a: i; t 0.9NN

-" #W rw mw rrm 6% %0m*W .. ew P0p P P. P-. p#- aa 04 0 ---

IV 00000 00000 00000 00000 00000 00000 0 0 gs55a. 00000 00000 00000 00000 0000 a00 0000 00000

10 -NM4 I-W Nf SWPP-NP. #N N69f- *0.9% W N 4 W * 0 0 .
0o ; 0.0 09 O rn W v OP91NQWN * mP r W% w' f Nm -r 0 fnW09 OCON*P9N eP0 OmPI &Q0 0-00.N

0n m *.- p li w p .00 It 1P-*: 099lily.

*0000 00000 00000 00000 00000 00000 000 .N 000 0000 0 000 00000 00000 00000 00000 00000
0

www 9w w WWW WWWW WW W IW WWWW WUJIU MWA w au u W wyw w w

1 NfA4 0.40 0NP N 011 4 5 . 0*P P-9% *P.P.
f"I gin.nm 9N04 * IftE VU n. W%*~ b%4 0NV0P'"9kW W, 1 -P- P I

000 0000 00000 00000o 0000000000Coc0 00000 00000 00000 00000 000400 00000 000f00
D.0 o O O O o o O O* W W wwJJWW w w wWW 5knwi o 0WJW W wW (.P W WI w w W UI Q v wuuuwJ

* NA4 PPN q P U 400 *4, ~ P04 N.~n 0 4

'MW009- NPfA *P44P-PWW 0N44 WON44 AQNWA iooooP.O ..~~~e N rd9~9 ev.~ 04NN Aff A m.4 m 4n 4-

262



9 a;; ;;a aa

vw Ww4 4..w WW

I. vt 4P. fm m$ Z W.lol 0ini
A.. W% m 0 4 0 eW0 4 . *0

glww W wsz4 wgwww 9:2

IVa a aaa aa aa

co00 0 :00 00 0

4 01 "9A 0 0 in 9i

ft ""I t I 0I4 . 44 I4

0000 0 000 00000 000

ImC 10 W 0wwWW VWWWC SCC

.4 9 at101 1 99 999 %on IVi
1"01 1, 1 ft ft4vo W4 4 44e$ W W

9000 0 00 00000 000

4t1 9 4.. I444#4I4i 0

005S~ 0p SOSS 1@*S

~~~~~~ a...aaa.. aaa agaoa

;ago * 0000 01090009

ftftfto O 0 11 9%W .4s VM

00 00 000 00000 000

3252 "C CCCW zmmCCW Ccc

A90 0r 90110 01p 9 9 9: W I

A90 N t 0110 *woo 99 999*wo

1-4 t 000 0400000

%o00 01k 0100 019999
010141 a 4 . 4

000 0 0d00 0 0600 0

1000 4 10100 119 9

0015 ft on4 44 4 444O
,ftftft4tAT UP444 4 44

.0e**5 0*@ 5055 SA



00a0008gg~ ~ooe 00000988 0 00 O.O..0 .... 00

0 a 0 0 0 000000 o000 OUQUU QwQQO

.~~ .N N It -1 1 - 1

aco0 a og00 0000 a0 0oa 0a0ao Sacao cooca v0eoc
cc0 coo coa0.0 O0000 WacO cu0a 00000

*WIN www WWWWW wwMwww !wISwww wwwww ww~ww wwwww

N P ~N N f Nft N~td~ N i~IPE N*4' **NNVnM 01 mf"f " 4I

DODO co000 socco 0000oco 0 cocoaooo 00000 o
cc coco 00 a000 00000caocc 00000 o

I=:W hWZO wWW WWW WW WwW Iwwwww wwwwwWWW

InN@ t r m0WV V,4 UI- n6OP NO@P4 aP-0 O.INO

fy N 4I4 fm N N N NN N N N NfPP mPP N I"~V A Utf f I " o 4 r

0008 00000 00000 00000 00000 DO00 00009 00000
a In0000 ac 00 aa cocoa 0ac8o 0000000 0 00000Ou oc

wwww WwWWW wwwww wPwwww WuwwwW wwww ww w WWw wIwwhA

0000 0030 00 aac oso ascao o00ca 00000 a0000

900 ,0 co0 c 00000 0 0 o 00000 000008c00000cocoa

.0 N in4 :4~p w m m v am 0 A9 w 40b-w p0cN.n 4 m P- 0. K "n
CU Pt 4EPE Pj. WGi'd a-.P. N ,wm NCOP'~ ,P-a,-., ~ li

2;

11 ,,D cocac0c 000,00 00.000 00000 0000 00000. 00000
OO0O0 01,000 00000 0.000 00000 00000 00ODD 00000

0 Pwwww PUUPPww WwWW W JJWW W wwPW WUWWUJ ww&www wwwww

m 000 mco cocoa %w01f~ N: coc coo cco 0oc 00002,

:0030 0800 009 0000 00000oo o cocoa aco0 0 000 00
- PPUUPW WWPPUPW wwwww WWjWWW 11 UPUPW wwwwPM wwUPPww PUPUPU

0 0000 00000 00000 0o00a 00000 00000 00000 SOCOO

.0 DODO 030 0 00000 00000 D 00000 03000 00000DOD

00000008 030000000 MOOO coco0a coso 00000
~~~~~VW~~~~~~ 0~Pd ~ E *'%4 bP0. * ~ 4 * ~ 4 * N 4 0000

L -



Wk .U 0% * qP 0

inmV 0 e4g ~~ 4 ~

'0.0. *1* 
* 0* 0 0

3 00 0 4 4 4 4 4 4 4

*0.au0 00 0002 so~00

#000 000. 000000 000

0 0 4 44 4 44

0:601 IU 
I'M 0~e~f4

IN ftt IV44 40

?Oft0 0. 0-o vwo** S OS

000 Z 00 00000 4000

Aww do4 w 00 m o
Pftp. 0ft I M

100. 0 0000 0000 Se

000 OW l oom WOW 0W 0
ftOftft 40.4004 4

U 4 - - 4 ~ 4 -
t
4 0

0W 4 
lo w~ 00 m O

000 0 60 0 00 . 0

ft94 on w 
%t o

gino.0m . w wm265m



4N4 NNNN N NNrr N p.NNN N N rN 'gNNNN
00000 0i000O 00OQO 00000 00000 0OO O0a

,& ~~ ~WW XW !WN 1 'S 011,W W 1 AlW W AWWh

4 ~ ~ ~ ~ ~ v~ ** *-'N .I'.: 00 df

4p~ t EN N NN mtN N N "a v A I W 0. 40 we - - -

Ff M0 F"m m FNmf" Ammmm I im mm monm N IVN NNNNN NN N NN N yN N
0000 00000 Queue 00000 00000 00000 00000 Q00.)0

*~i NOU iwn0 in--- d:4WNU G"N p~0 o~w M 4mNpN

MA*# i ~VWkm 4 4 0P-1 i a a a 0.. Nl N mm M 20

MAMM ommm~m fmmmm mmmCmm mmmvom mmm .Np NNNN

0000 000 00000 00000 00000 00000 00009 00000

a I' 111 l lll f1 -161 11111 11111 11111 1 fill

#A~ 0 A00 000'); @0000t 00000 0000 000 00
W% . 0 wwww ww w WWN WWWW "W w:WWW 00WWWW .C4mo oll

*~ i.0 .~~ 0 N U 0N N 4 iiC 4i4N * .4NI 9 6m00ei i
* P4 9 .0 .e -4 ft ZN-..- Nftftfm M # 40 e-mamv -- ftC-L I
4o%+fo Woo04 3WW*3 4memp Q-m4P mmmmm m40-.F MAMNo-

ToU 0 Y IW 144 YO 44e-NN 00090 T? o NNNM mm ' 4 0 -0

TWOL~ NoII 0 W?? :0-m- 't AI I.
0- 4 -CON aO O NP

woo C * * * * q w C CC* CC* * qw* ** # mm m mmmmmCCC CCC *

~00 00000 0000800 0000? 0000 @000?0 00000

im w 1CW 111 Wo.w I I I I.

IV NN AI N94 NO N NO mN m mp m NO f In F. 0v . PO* .c m m.

4 OON0NN4 am-N0000.C1 004 040N 0N0.0~4

K 4 $M i P W030 44N go-N co 0 N 4 0"P pxwo#: goe

1. 04 A6 " 111 111 N 111

$o 04460 , o NS "" ,0 O O WO,4 WON, oNNNP 00 ?0000 0007

0 ToNyT
-. o 344 "1 4op 4 4444 I-90 P000 99 9 00000 pm gm 1-1 4

fm ~0 00 0000P 1 N;0 00 0 000 0 0000 00000*

ut r: 0. W:W W!I
IV tvNf% f f nono &- 111C so4'd -9. W si -d 4 NM

co 000 a00 00000 00000 00000 00000 00000 00000

I ~0 110 1OG 011 690 611 10 11 61

191 ... onmU I" on,# wI vW W W% W% o ID o~ U,,,W W W

40 00 .0I Oe *4NW q4QU Om%~ 44P - NO e 0 W d *4N 0m
61J 0 0N 9N..0 100.0000NO N. 449 00 000 40a P00 0 0 QNN

ega P. e. eg . eg.. C . e1, ge mc c V.gin

0 ?W%~ 'Tn?? 0?~ vPfoP mbozV v m:-:-O

?TO 4N00 ?NP1s- TI 1Oe 4 m- *0- M IT-N mI e- I i I ?

4% 40 O%4 0 0 0 aMa" .d N NfNo-Im 04400% 40a-P

0000 00000 00? 00 00a 0 000

Q 0of of0$$ m40 of 11111 PONOP- ?00 1 7q01N *0009
W 9010 4 0 40~ N0N4 a Ntoo % mop- of* f ON O AW% 0N v

::044 P- N 'low 400- No -fm w -P-O moo 0 0EsC

coo 00800000 00800 0 0 0 0 0 000883 0eggs 8 0 050

& 000 00000 0 00 00000 0 00 00
a. 00~ 000 90909 000 000 v0U 000 03000

0- 11 U" s--, 10,N Nmmm m"4 *o 4e ewU . 0

266



*1f It 1fS a@ * 0 601
10. 0 rd0 "Moo v -f* 0

I--oo -0@ @0000
00 0 0000 ou 00J00

W. i 0 *E'PO t4t *t
4 inP *@0f V.fo fto

104* 4% *iW tf P.9 WW

.0. A .0- i00@a 000
#00 0 @~D ? 0 0

tolem ;* o o W "0inf;

00 0 e** 4S O 1 00I0

%ft ft ft0f4 *ini"";; tf

O ~ 4p ft0t o@ft w; ft
0 **0 *O0 0 SOS44

sh -0 ft ft fttft 0 OR#

0 a 0000 @0010

00:OZE :A ft- *C @ ft N 0
0a OR0 mop0 0005 SO

* ~ ~ ~ o on ftff4 *imft ft *

90110@000 "0'Ot00
I If ?? tfTfttftff

10 W ft 0 inf IVM m zi r. :tfX
0324 9-GfO f~ftt 2:" 6

Mt 0 000I 0 0 00 060i5
9- *n 060"4ft "*a

A'* *f C *fftfft .ftf

69-U 9-Cr : mow& . . .
3Ift * 00 m tO m mit

?01 0 Syy 00 OM 6000 0

000 0 0 ??
L.l I. Ime w

49 p PWO ftt 4 m tftC XI
Pfe9. =;ft ftoift WAS

t.ft V%"" 09Cm ef
0 . I 0505 0 0 0 S

P.tf V""" tfft-

Ceft ft Yme rnrnY ITT

mw 0w cc ee w
Iwo ftOm t @*** *f**

R~ 0 #Joa so"eWo oso
MOOO AUu

267



0000 00000 000 0:000 0:000 @00 000 00000

0 k M g t0w 1 1 1 # U , 99m9 9999 99

on 909 9999 NOSS. 09;19 99 99 9 99 9 9 9 99499

In9-9-9- F- 4; 4;9 999999 04 4 4- ft ft 44onf9-9-9944#A 40

0000 00000 00000 00000 00 000 080 000 00000= 0 0000

* ~ ~ ~ ~ A Buwww Ww w ww~J Uww ww w *WIIJ kuW 4 W~ W

61%0-0 ft MAO9- 9-49999 9999- W;4149 -0 09-94
*O1I. 1990 0799-9 t9f9 a-.~ a * a a 9a 0 a 0 99 9-

9 k U00 0 00@ 100 00 0 00000 ,2000 0000 00 0 00:0

w w .ww wwww ww w Wwwww www w miwwwww

;N: Ow v :A# wftaxg~9~ 9 3
9999 a9 9 99 * 9*9 *99999of

*wwww wwwww wwwww wwwww wwwww wwuwww wwwww WWWuW9

of9 of999 *else $*too 99 * 9 9 . .... 9 ... 9
9-9-mUA o 1 4 99.@ ft N99 'm--99 49999 on99- 9 .0

if 0089 0000 000 000 0959;Vm; -9-94 "l 0, 0

000 0000 0 0 0000 000 000 000 00000mA gme

0900::9-U9 930-9619OO OS30 900@ 550009 "045;z; 9;V549-

"0* d91U :999 (I .0 1 49 9-0 O.9-Z9-. .904--

SO.* Im 91V A 9 9999" 9999f M9 9 A9 9 ft ."4 .

m. 0 a0. P 4.9*

4 0000 $3338 3380O 0 030008 880308 888 00 0 CO

0 99 I t - 04
M9.99 9- ft99 996 M99-2 4-9- ". ..-9 9919- w 'On.

99 ~ ~ ~ ~ ~ ~ . .4. 99 9-~9 -~. 9- 99 0 00000 00000 00000
Wi 0 OOOfI YYY 77700 Ty0 00000 0000 00000 000W0

8 .904 9-99U9 P.9 M 99 04mo4 09-94 lp9-
9-0 M999 4 09999 99999O OPP=9 99 9 9999 99999mpz

,;f 6 0% "a 0 C 06 t ots foo s - see0- 09 - 0 0

99000 08c00

-SS 4 z~I -0 0 :-
91 fttl -0: O f a9 9- 0994 1S 0 op. 4.9 0ft 9

9-99-9 9--9--9- 9-99-99- -9--9-- 99-9-99 -9999.9 - - - --- 9--

To 0000 9 0U?00 ?07,?1 aI~ ? 0?O 00 00 Oy0

@A 9-04 ' F94- 0 ft # 4 1 999. 4001Z ts Poo .0 9 40 000. *ft 4 .9
I-: v 0 9-199.4 :9:49:

M. 90 "906o. ON-496 99

3388 88 8 8988 00 88 88 088809 9988
q~~4. £J99 0 9 149W U90 9h0 4JUU w OOU96

914AT P.~ me9999 9 94 IllUU 909ft4 4 UN94 xyt$$ 60000

268



P.em m 00: ft * O ft*: w oo

P. , l It PgP It U P, 4 P 4!

.** . *-Pt P-Pg4P. mI.40

'AU0 0 *.3 000 (20ao

*t"*0 0Pe4.mm OR* p

;00" 0 lagg0 0000. *Ca
tu IV Im wwwo * w.m ww*

... *%** ".'e

!040 000 0000 000'em :in:e emcee 'Me
'6.i *p 46 0 0-4:00% 4%

00 4% 00: =21601 00*4 00

~~~o4 m u . 0

;NO ON 0000 0e~ e
W.4 owl It.. rx:*6. ptOf

'00 0 f 4p @0 0 00 0 @ 0

4:. 4:p~ P

00 0 000 00 0 000

04 ~ q "%6%V 00.:* P~
Itg It 4: : : : .~~ 4.09.9w"" 9M o. . .~~, %

0* 00 gee NO. g0e:eO

V4 P4 ~ 4 P.. 90.

00 0 @000000*00

mmIA 00 inc 0mmc in

00 04*%4 0 0P*9% 40000 M O @90 0 00

00, 0c 000@0000 000

US0 WH :%p6000:~ 4.09 st w@Uou vow*%
e ~ ~ ~ a * l.eg s e e9.4 % * ~ 9.~W 9. do

0. 9.49.4 2699



coo000000O 0000 00000 00000 00000 'a-----

8880 00000 00000 00000 00800 00000 00000 OC000

.4M P O 9 ::::ft 41, 000 00NSm- - demN0 A w 0ae. 0- a.

0. 0: ie. e .11ass sips "asl si 1es 1115 0
. T *O7c ,c~ 6% og

"oIr i d7ealJ 7~~ T 777d~adfi7 77 777 1

Soso@0000 Cocos 00000 ocosco 00000 00000 00000
0 0 00c00 00000 00000 00 00 00000 0000 00000

S o WW OMW II W0iI VI.W MW aW P-W W W W AIWWW

-Cm -.mVd- ~e 00000 m0~ , a ft a .7.em IrM ra-o
two c 04ce a4 4pm.1 mm41 am, 1 4 44 m. . mm--.. m c m*

0000 o Coo0:0 000 00c:0 cca oo ac Cocos 00c3o
000 000 00~00 00 00 00000 00000 0900 00oo0

0 Mv* .o- 4 9P 0*w eWe ftW~ bW W WW wW WW~ 7W W XWIU . oWW0" opo. 0 WWIW

a ov 00 a U00 uuatd0 ovoam 0.U0nw coo*"f~ coompc

.4 s "e sfts"V %0*4-W WM 4sis, ftQeeef g0le Msi se Pe..u

0000 09000 00000 0000 00000 00000 00000 00000
000 0000 0c00 00'oo 00 0000 00000 00000 c00o0

* w Ud&UWW wwwI&I WWWWW WWwiw WWWWW WWw wwwI~w WWWWAL
a 0009P v pi * Nw c~w0 befO 0u~- P-*o -e * M -... o m .-

ON ' 04pm f. t . Ne mmmc 0m Pm Mmm * M 4:50Z em .. ; * P410

000Z 40 a 000000 000@a 0 0oo0000

o wwww wwwww wa~www UIWWW Awwwww wwwwU. wadawww wwww'w

A ZP ONma 2aPo P-41n2 * .QPi ON.c-F 9 O.cp-"1Oqc. em.-
4 4 0-c-- 0dmm 0 mme0e ~0 a * 9em It-.n-maaol .v

0 0000 00 0 000cc 00000 00000 00 00o00 00000

W1166MAY lewiuww wwwww wwwww ~wwwww wwwwMI iwI~ww WWWW!U

* 5 mtoam N mmm mam m 0 0 Pma a ma. mWi mm.1

@ltee efIei ##Il l litit folio lsie fi l loll#111
1" 00 00 0 00 0 0 00 m 00 000c00oo0 0

:30 003 00000S 000000 000a 0000 0S0000 *Coss1 :0000

we -mav,- oai- mao t 0 N W O F.e- 0m-o -- maft :wwnma ZZAMema mac
f on m .0-PE e a a ceei in.49,00 or-mo maupp PMam
maamm .aaamm .aaamm .aaaa .aaam mam. .e c ....s0%ifte ceA OPee As gee 4145 On55 Inis ISb nif W W -isaW.P#- - P 0 W o

01 000 00000 co00a00: MooO000 00000 c0c00 0:00
0 -000 00 08000o 00a 000 0 000 00000 00000 00 0

0 www5M W5Swww wwswwU UJwwww glwkwW9 mmww wsmemw wwwiww

mMNN Seadcco 0900 90000 000me 00030. inaielmmN-0

0000000 00000 Co0co 00000 Co00 000 00000o

0000 00 0 v0 0 0000 wg:: 0000" 0 0000*0 0000
0w o t0 0tQ ni e M M

00* 00e a000 000p-e30 Casso maccoc 0300 Moo~m coco~a

mm~ am mmc mm m. ma Pa cc mm.m. ft mam444 14444 tow4 orID0 0444 ,emm :No;:mm :*oammInt ftts all sla ssIn 0 li ess lies.01-"

044i 40048 8848 883 888 ggg 0gs 19J- gJggg00weg1 I nW n nV %W

o i l f i l l 1 0 0 1 o f f $ $ i l $ I l # l o ll270i



ftf wk 0 0% at f- - -- -

mww .0 Wfttf *0boo 0-

ft 0-X 60g

ft.ftf 4 0*f 0ftm# ;44

aliasqf at *0 ; ftfft ft;;t

'SU

0% p.rftf ft#: MO ft a

01:3, p0 f O-ft V:~*
0 O... 0 000 *0 000OOO
ftm*Uft T f~tt *pm tf

ft .w27=ft3*9f Ova.r- *fte tr do

ftftft ot.mp" Z me"ft* oo-

::a: ::atfffp.ff

Hismew of 4t:f ftftf ft

*ftt 4;0=zper
I* S 1. 4 f. .S~ . 0

OW04ftf ft ftogp- *4ftfft *ftP'

ftV M.p 0:
"A"Tf Tft~ftft7 *.op

* 0 4*0p.. ft 00- iP-V fp

a 4 41%* ft ftt*9*0e ft 64

0509 S0500 @0005 000
ftp~tp~f ftell- fe-ft-@ oil-

as:& au Base waft

3U rft .0 66r sa

271#tf f~tf ff



SOB 3039MOB0008 00o So *coos 8000 80080

0 00 c 000 e oo*~ 000 00000 000

WWWW WWWWWWWWaW WWWWW WWWWW WUMIUUJ WW

000 0 a p m "00 M r P-NI 00 0 m0 0 0009* 00o0 m 00900%

04m f"~r. 40 0A mE **~ 1002c nO 01F A 0

90090000 000200000 00 03 00

xgwzWW W :WWW WW~vWXWW a WW WwtWWW WiWWW

IV M 04 f ft4f NUP. ow y4NftN ft on #1 9 0 t.o om 0M 4 on on

000 030003 0000 30000 00000 00000 00000 08000
00 555 000i 0ii Wgs ggg0 0000 gggg gigs

WWS wW WWW WWMJWW WWWWW W WWW'M WWWWMW WWWWW WWWWW
OOQ"N NPP. Nt .~ Woz-@ at-rad-0 Op.o 0-4# Ua400 **p- W

0 0 00099 00000 00009090 0900 00000
* wWW WWWW 9WWW WWM5 'W 'WWWWW W'MW WWW

Zvi 9MWe.45P
*~ ~ 3r- Noo. 7es*46- tS4u 2"45 00 c ;:: m

1S0 F 400Po 00? gel OO o 9:

w*oeosp. e0~o EuS 00 ft $5ft

0000 0000 0001 Y 700 00990 coo 00.. 0

90000000 90S0 00090 00C 0000 t~f* 00

w1q: w nw~ 1w w 10.we 4ww .9.wuww w

NRS4 inn0~ f-uu 000 0 0.5 --.PiO .5'log 05ff50

e14se1 1111eW 1Ws* 5119 IIIC 51 551 se

N. *M#-M "Zforso 595 oftu on Wo *0Wu :500u up- uuf
:a m0 ;.455 P.54 mP55 0o.e~ m 014 :R4 :5f "x0IF00

4.0 ~ ~ IN Nu~ 0uu- u0d- ft.- Pd5P.P a0i00 .. :go1

044014* e p-# * 272w

0I



zo OUm *P**o* ::ft

A-U *fhb .w*@

NM UPON: MfNfe

eHg.. I Og I*ee O, e S..
*m*** *::p ::A ees

*: A.C ***C 0:1 CC 4

~ 4 :*i 0 ft 0 . f

sm: :::
0000 0 00 0 00000 @00

0 00 0 000 @0009a@00

*o Oe geas."**

NNNNwww N Nw5 5a::::000 SU::a:: :
mm ft#Wm OX.

273N

:;~ :Now.



d0 .

* www ww~w wwWw~wwvw vwwww wwwww ISWwwwww

F2 000 So . PI A1*0 2M SPZ 0000o

* .. 1 .s* .e..oe1 .. . .*** ** SC ae. z* *

:--,- w w w w w wwaw ww&w wwwww wiww wwuww

W 0 0. ~ ~ 0 IVA w A .v N'p NO" 4 fmv0 ft4 P1E 0 o0 *1a9:1
444imrn 4AAAA; 49 4 W 1; M o o ft M .; 0 0 0 1-

. ww: wwow .www.w wwwww wwwuw wwwww wwwww w w
A:: :AA A ox$;: !Ez-z I:~ M0eiqOeei30

J *.S *@O.* *.S*O4 A*. A* * 4 go o mj . P**@ **9**tv~

6:.. 0000r 00M4#000 0000 00 00 0000. ;:;V;S gggg 500

a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ww rn Pvw e-p 40P 04440 *rn-400 ot'
0

0 0 0 0 0 0 0 000 8* 0*0000 0 0 0 00 0 00 0 000ft

0 "M 0 ow M AP IMI MI PW 07*0M MWI

oA4 P4 # I ,C

o 4 W 55 5~55 ~ 5 W 5 5I000 00 00000 000 0 00 0 0 0 0 00 00 0 @00

do w. P.73: *. 0 -f.ew M@ omom OROM~
on e-04 -dMos P.e4 mc & .I*on .0 4 . A on 04 oft N.4.

4jw 4444A *4*# 04 4P Pj..P- lil; PSOP 4;* a il 0

apj.vws V.444.. m ile S * wP *%%g 8 o-imwl! V Mw mrn-

*: .* C * CO * g e . ... ..... . ... **

4444 "404 z~ .PP ;;;;z P. *404S aPP z 404N1 4"

0 co 0 000O0O~o

ltm 4 0*0u04: 0 00000 00 0000to*0

S88 0 0a 3 08i 000~ :o:ss ""NS8
ededmrne =9 ";Zg 9"CZ:m po;w44 NOe NNe $ 0000@

A.. d"% t:04CNp edm rn vF4N So*04

0 sm*"ZP M" 2AM.4



I... 0 @ 0 @60 ft61I!; 0141.

;060 0 00 00000 a0I

room 2:2 wummwM m

ft0*~ .*ftf Aft"W

;1017 * SnSee .

O000 * *.* s es s

* * ~* *Am^~ Aftft

P~a XXXXI !I!*tf9 ~

a @0000 006

I * mumx mmmmm !I!

--- i ftft~Sm
*fft ftft

D006 0@0 06 0

me. .o
3fff ft30 Owtff atttff : Sp

*666 6 66~06 0 0 6
275m m



gPg - -- ---- ---

* wu 0 4 wwu j wwww w 6w wwwLu j UUO~W WAW W ~W U w. A LL u WU

1"0-- .0 bi m P 40 "- -N~J F..- # wP. F 0 OO ' m W1 Com
4'I r .4r0 in 0~ .4N4O ac f *U'I

Ma-~ P.00 0 0 0 0000 0 0 0 00 0 woftor 0 v0

- 49- NNNN 4 P4..$4 ~0~ M 9 9% 00f 0e

* -- ---- ---- ------ --- NN --- - .

WW 0000w 00000 wc c 0000 00 0 0000 oooocJ 00000ww uwi

P4NNN ~- - - - - - - - - - - - --- - - - ------ NNN$ NNNN

0

SCoco o o0oo 05;5; ecoe cco coco ooooo
I.

0 * WWWA wwwww wS&www WWw 4IW WW W wwwww
:momf m.4PP zewo* w*ft0PPSP P b4N N N4P- a,4454 4 a0,Ng0

A 1 1 , M 00 12 *v.o: 1 00-4- 2 -. =%X 0

a 4P N 4p4 NNN N;&N NNNN$4 wNw 0 0.

vp P* wwSww awwww wwwww wWwww w~wwww ww,&%.W WWjwwW wwwww
-0 4 00 ft 0)w k N w ft6 04Pw 944M NP0 . P % i m a- N0 4 1404W

; 444 - 455 Q ~ U0 10-010% NSPPSv 4 vS4 4 qp v. N4

SM 0 -4~~-4 .NN NNE44NN 4NN NNNNN4P44 5
4

544

- S r. N fNNNN N N NNVN N N mNN NNPE f"f # .Mf PI4 fm S44

Yo 0 in0 v a 0 m N F 0 000.1 00%0 N00. 00n0 4 rN4 W NW 000
- ~ o m:4 Om NwV 0 owW

- ~ ~~~~ 4544P 00-N 450-. 000 a.-454 0.4f45 W.09# 4 :'C: 444 C.. .4 4444 n4 4 0: . 4 P:44 .4 4 .4 .... . . 4
5w N-4 4 fmN 0n0 0 n mN NNNN NN N N N m onP4S SIPP on444545

400 08308 00000 00000 00000 00000 00000 00000

PS ~ ~ ~ ~ ~ ~ f on00. 05900 NP0Pld -W504 N-.05 It05 W% .0 P.

w 6 904 0-449 4500 S$005 -054 $4400 0-4027654



54

0000 0 0 0 00 0 0

It~' . 4vft ft il A

fta 0 *1a d- ~
fie 4 C0 *ft. ^ft. "0

we.. awwww eww w ec

W 0 000 0I0 0 0 0 0

0o p MOT toe o m *tO *Mp

.0Se SO S egs ee. eor. I"ao ~,IW a. onq **eaaf pt
0000 0000 0000 000

12 ft p04 toOVaOW P.

40 ofto. to.*t A .0 #

Oee. a 722e 1eege veeP0CCt Go t ~ p C ~ o tt

000 0:t 000 0000 :000

Vpr 0 WCP Vor*0C

.0.0.

It000 0:0 0 0 0 0

lams a as a amma ass
oapeof pr *0to 0 : asun" Oto

e~~g. C XXV:~g. .
Sec p.*p * * p~~277t



C: luwv wvwww wwwMww wwwww WW*WWw WSWh wiiwwAw Mwwwww
Ow* 6 9MN ftN 4N3 N OW% MO F. A oSeo-1@k

430 v-m :NA0 ftSOC
64 6 64 6 *.tMM 6660 op*6 A:4* 66 4 WO a
0 054 a -6NP 0 000 00 0 0 4.9 t S...O

-4-P- P-NP-P- P-PP-PN "N-P-P NPNP-"N NPNP-N NP-P-NP- P-PMMM
ow, -- --- --- -- - - -- - -- - -- -- -

* wwwwwww WWWVw w www w&WIWw :~w.JJ wwMwww wwwww

*~4 .4-404 : to 1 p P n~ .

M4 ON P. . ft0 PN.r
I *.or MO~ 0~O O.,c 49.S0 MO~NO tV'0 P pr, M

NPP- N-PPN -N-N-NPNP-N NPNP-N PNP-P-N NNNNN AM.MMO

wwww ww wwww wwwww w w~www wWWIA WWWWW WW4w wwww
UPC 9OOP-P4ow :909 *:Meg P-UP-r- 00 ;#0

H9-M *40 0 w9S 406- .. ..0 0 w.. UN.

01 M
*wwww *ww&4Jw wwwww wwujww wwwww Uwwww wwwww wwwvw

0 4 #NN- A-MM 4 4P. 4 . -

- NP-NP- t P-PPNNPP--PN NP-P-PN P--PP- P-P-NP-N PNMA MMMMM

do- - ---- - ---- -- fm: - -w w w- -W". am* %- - -
M WMa P WWW WW W N m - w Us v f 614 W M W W aWWWW ftW'a
4 m~mr- 9P-0N 0P 9 49 .1 :6 m :4 V-C ;POM POP1.

-. ~I 0 m..m 4~U- mP04 NNAm 9-f.£ 4 W499M

zzzGz 4444 0096 1.M4 a-99 v644 -.-- -. '

NNN-4 Nmft NP-PNm ftMP4M4 NN4964 NNM:M 4:6.OP-

-- ---- - - - --- - - - - -- - - -Mo I qow

96 * lNMO NQOM 4 ~ M OMP 0 MONO 9l0 N99 come vefj ~ 4 4 ew * 44#to0b%0 4 4%CWOP- Ie N fNM 0a a04 WS 9. inU-r M49VP-04VA f

-- M 4 9 lo A A 1;-P NP-6A mmn4 09 4w *046 .P

p. N-N- -N-N- -PP-P-NP-NP-N P-PNP-N P-PP-PN PMMMM M M M f

30-0 6 wz MW W 6W W IWWW MwUww.D wMwwww w6wwww w4ww6J Iw6WWw

00 w44 V.40. ow 9-4 - :M0 0 P-.1Q , qM 46ju Q
wl 0. 466 1.46 .4 6 !4 4 :4 6 z 6: . 66 6 "I66

3M U PP-P-NNN-ONNPN P-P-NP-N PNP-P-N P--NP- M MM M~m3
-U ---- - ---- - - --- M --- - ---- --- ------------------

a .j 0

* .4P . 194 0U9v MN- 0 r% N-e~ w-40 C Ne 0

*w -4 04 N M M on- M- - m I" m- ID- - - - p - - -- - --

to 14 0 aS N Z O P. 59-. P NO Mm I-9m .. 45- 4-M

4444~~ 40 CA Z6 M90- W44M9 IS4- M *96 -N4 N.

NP-NP-ono Mo MM4"0 NPP-P NP-P- Nor- P--N- P-PPN 0 nmM 46MI

C! wwww WWW wwwwIM wvwIWW wwwww wMwwww wwui WW.&IWW
N NO :,& a544 M fP-OAC N0gW% 044PP- *0f4 40-OO Of4 -
04 0M 009.04 v0.9 @-4. #mo M5-m F. *4 0 4z 0

ry IV-.4- N %MiM MM Mm A~ M 4 0 . .. 0 V- fy #N

8288080 8cOas 00000 00030 08000 30000 00000

w ~ ~ ~ ~ 0 00 u U0V00 000 6UOW06Si.o N00 ZZ06. 0u U 0406 OOUj wo w uuU
e44 0 PP-M4 4044 9-.S*9 :oft**4 *0P4 *UN : :W000

213



'10" ""
Po. 01 -- ..

t .... l.. . s

f0000 4, P

4. ;SS A PCdeO*0@ 4 O4 *

~*a 0 ::: *4 :'P 10.1

0IO0 T M00 1*0 0 00 00

*SZnz ;SS S::$% a**

*---- o ---- -oo - o

II

ft m... 44j 4wwmmaam m

000o 0 0 000 0 00 000
Ue0*40 HS *40 w* *Of 401.*O W. *~ - *..* ----2790



4449rd AAA,*# 0040M~ IMM** 440-0- .0 e -0 m me #4 Pf"mmA

a XII4 0 It . 0 XI"e

~ ~ 4P44E' ~ 4I4~4 PEP 4A4 f'4PNNd
," Ol NN ft N

* ~w** Wiw wwwww w iwww wwwww ww~~www wfdww

Im WW "II

.P. A@ P. F.. o
g~~~~~S t4S~~n O*P~~ U0 P4 iU~ E

P41 Avw~~ 4 ,n* oft5.el g0eg V A0
A on f ; vot : ow f 4 fv R~. fl A . p

4 PEPEEP PENENP ft"PPE NP1 dEP PEPNfPNowE4to vN o 4 ft fm

---- ~~ 46 - - - -- -- --- pi Ain OR- A-- M onn-n F. - a

-~~~N m ft wm ftWM w
as 10 "4f "PPQN No .W% 24iP.( so..nW "

U% P.P4@ OP. 4 94.44; .4.4 114 M. M.9 on~ A u Ot

.4 .oe P440 P4VI4~ 9~ ~ *4 .PE 0 i~i Md so sn oin
* ~ ~ ~ I 5955 545 55 ** @v9ges *** 9

0 .0" P mm UN sw94w P.4 P.m PE9 (6 0 .P4i A v
mUP 9P. .P.44 . . .

S w. P P. 1 inM 0M 0Pi0 V . I -in A

41 P~ P4 NSE 04 fmfm 4404 N NN NN " "ft"NES fm fm

fi4P.Sa .i.M n fm 4pIn ign mm0 0m .4-~nii

ea pd Idd 2
wwwww~~ ~ ~ ~ ww w w w wU w w

w w w w w w w w S A a28 0v

00 m *W Zi



11. low..pm~i m.
,~. 0 00 woo . 60

P~4 0%*~~~m *

in 0

NZO P 0 00 SOW.S meB

140 in owe* ***e*o lop

so m so w e 6.00.0 a d 1

SiO W WOtP WO.*P
mp *@ 1"e CP.~ a

0iin i inn,, in... in..

O* t W.Pi oftof 04 as

000 s 10=0 "600 SO

to ii fW4ftmm - O

P: in.P 0.tt 0 0
teton e m.. ft"O v 00W

12n :=s :is ece

00 0 0000 . M 0505 .

ft OC4 *W t DC

ale, 0 0000 0:006 a0
toinin4V 00"Snteoniewoo

281q ee. e



co0= 00000 00000 ca00o 00000 00000 00000 0 000

j a~ -4 - - -0 0P -4 N -~ -ff Nffft zIVNAe liW n- a

#W W * # 9 w4 #4w W W # o *t~fP rP 9 d,0 .tiEtoQ ts W'0 *4N @o4nV W n %In06m

0000 00000 00000 ocovo r00000 00000 00a000 0 oCOUc

C w wU kwIfwwg WWgwI* wwwww VUJWWw wwwww WWWW WWWW WMA up
It N 44V E'40ftP. Nft .on*w P I ftm N o 'n 0o cp do 4 WFt..fN .t-~ $Sn 0 MMS

NS* t~o 4P 00 ,4 1o10 4 P.~ 4l C. '~@ MP~ff A ft' a

0oo*oa000 aco000 oo 00000
0

ft wwww www~ww wuju ww w w w w w w ut'a

P ,-. N Vw.o " lemmON cap- M % F 404 t- litw in'P- #N k4v o o 0 P.
o" m *400M V 0 . t 0 0 Ui44 aw 0F nE90 W% V N0-f N 0 fm0

ft..~~~ ft 14ftt ftmtfN ft t N t .. Nt f .. I& I& ONf Mt d% f. C'

IOCCo 0000C, 00000 00000 00000 00000 01.'00 00000

4D ft in t- No ft ft ft ft ft ft 1. 2 .Xmt
- Vli0 A b% WtV'44e 4ole-I 42P. 0 0 9-f.f- __NN f"ftmflmtf@Am W4 ,000

00000 00000 0oo 00000 00000 000Q 00000 00000

C!f wwww wwwww wwwww wwwww wwwiA. wwwww wwwIww wwwww
4 *so: 0 t- N P. m r- N Pa 0 ;c-oo N m 4 jN 0 0% bi k m me'4-0 QOff Ov

U. 0000 00000 moooo 00000 00000 00c00 00000 00000
0 0 n

ft w Tw'ftIWAww wwwww wwwww Iwwwtw WWIw~w wWJww twwww
v 4 . 09u 0o-C F.. 0 w MM 0N 0 Nlipa nr np- m 4wfaom ll O*9.P. D V 9dfm fn

dtf P. W% tif- C~l~P 6In vIF Go 10 4 w N -C0 ON P 0 IV N a s *p - 00
4 ~~ 4P a0 C0 0. N40 w 0-t F.tng4 @riO n~ft4 NitGftC

t 0 a00 00000 00000 00000 000c0 00000 0 000 000o
0

3.!wwwJ wwuwww wwuwww wwwww wwwLww wwwwuJ w~www wwJ..a
onp -fra W'p:mow^ N ntN um 0404 WU%-pfP.fm :N4NN 0ftUWV V 44rpft

W% F. N~dP ON*: W mt-~ ON NP. A 4P_ 0 0 fNUow -40 0 4f

up - -- - - - - NNNNN fn m ttfl44 Or W IA % -F 9- - t -- N .rn

)I.
)- zzz 585 5--0N , g NN NNfNNN NNNNN N.NNN NNNN N

0 00 000 co00000 00000 00000 00000 00000

3-- f WWWW WWt~~WWW' WWWWWtA WWWWW UWWu 1w W 4a w w N IIW !tL w Wouw w
LU 11 a Trt0f ,-nq .f4ftt MeE ON 0ff2t.I P P_. *N wrt VMft m ftw U,~

w v al 04 P p- r i~ kn N C .a p Nf"O~' m w VW'Oft I U lw #-N4 1* a 4p . a- M N U

W w Vi Uf 0* 40 p-p-jftf r! J.;n0 4 49 9Mon, W A a . 4

Ww r%# ft- m m It w It w- - -r It -- - - % P. --- -- N N- '

Soca 00000 a0000 00055 000 00 ;;;000 0000

I 0 fm 9 N a, a 44Qf *NP t'p &%04 r. P0 N " N -0 a, N OOF
0000~ OOOON Mirn.. wep- w99f 'CON 0U -f.p-Wf:

h0 0n 0% 0 4 0.0 0. 0 a. -l N- -M -- V% W%-------- -- - -p - - - N

Coc000 00000 0000 00000 00000 00000000000

- ~ ~ ~ W Z 00 tuW WWWW wWWW wf WWWW WW W WW WW WW

on I t fm4~ 0 0 r n0.tIn *00N 1. 4 4 " .O fn m lp0 0 t o
000 9NIN~ 6.tNftf *49Utlf 9ft4-. 9-t~% *N%0f 1:l 9" I I I

*~~~~~ ~~ ft ft f t f t t f t f f f f f" fm ft ftr ft It ft ft ft ft ft ft ft ft ft ft ft f t t ft ft f

000Coc 00000 00000 00000 00000 000 08000 -- 0--
a" o 0009 ~ 00000 00v o ojo O 000 00000 00000 00000

0000 9. ~ 100 40 4" P", OU NQP.- POON a1 0 4V
~ .. tNN~lft *'lfl44 444 4 *UtU~-S' ft N NN$'r

282



33333 3 rf3mm :

*OS 1000 00 0@ 0

000 *sss 000. ..

*W44 0 ~4,,~4C *00

*000*133 333000
Ms we.-. ~ zWxa

Me

9 ~ 9 Su:9tes 0000 @0.
10 fwP t" 0 h t @

0 0 0 0

P:4 WWW W WW, :
ON-@5 :0. 1 0 55Z ~ o

:WWW: Tsur xg
Amm*"

3:00s 8 S33 Mss,,4 4,4,4

00 033: 000 @00
:@p 0o*W @*-"o WW

4,~444 ~"4,0 "4,4, *o*
@04,4 P ~ @283



owe cs: 990 ss ess poo 00 00000 @000

0"Al M *N ZO40 * 09I 4~d- ".O:l 0.on I *ra0 #4p e aa0C
m4O~4~*. - *uov e.-. 40M 0 0 e 0 0

0 0a coo 0cc coo aaa caca 0 0co 0co "00000
cdJ ww weew 9weWew WeINe Wwwww A wwwwwww wgwww

- % " mU l4V @144 *@4cc vm~lts ~ *5902 "e-c-. mmo"%,m INM,-m 4UIz

Uc.1 c . c cc ccc " *1m .. 11 ccc cc # c .. ccc..

0000cc cocoa 000 0 cca ecce 0000 a 00o000

& c .r* . c-M 4"-Neu. gr-ioc 0 e- . w.c c-cnm a t" w

4~ W 4in*4 4 4 P c-.-P.-P. *pmI-.PU InP,--p 41-.,P a-~p cce

~M: 000:coca00000 00000c 20 00000

1. cI WWW WWWWW wwwww wwAwww wwwww wwwww w~www wwwww

1 ~ cU m rA0n0 ofP~ P.0 :M 4-0. 0 - 4r
a if ac0cc. 0 * ccc Ic cc c . ilclc *a: N", ON ccc c ccc
4 ~ ~ ~ ~ ~ N wffN l:di44 c--.- -W - - - -ePd 4 tcdm 4vp ~ 4 449c

Pe 0 00c 0occ~a 00000 02000 00 0200 00
0 a0

- WWA wwIWW SWWWW %WWWW doUJ WWWW ==WW wwwtw wwwww

* ~ ~~~~~~~~ 0~-~ e-0jm #~* te e 4 c-. *- c. . . .c.c4 P -9*

0oco 000o00000cocoa oceococ 00000 0 0000 jO

-ww c vWWIJWWWWWW wwwww W!WwwW wwwww WjWWW wwwwM
in 0-%Ec -" 1- 2.c-1 W pEdP0 fIft.lc rd" i .0 'C . Nc4 O n N IV 0, W

w ~ ~ ~ ~ z v N.* uuen@ 2v-c. Pc.- .0n !c-c. a-~~ 'a.,
x cc.. * ccc %. . . .. " t .cc. .c cc . cc.. I cI. cccc

41 44P-* * .0 - F r -P N NF .F P ff- 0- r .dN -- -F P.r W ?.4".P. P-c P-
I,@oo 0 020000 00000 00000 OC000O 00000 00000 0020

*uX- wwww Weweeweew wwwww W wujihw wwg! www vwwwcJ WWDwww

I ;ve* 2, n-- 2 v !I'm cc- M AIinr M% 'rP.0 in44c *0eP.Oe~cD
IVcF. 0 c. **cc ccc Mc Odcc. : 0c cc cc, ca en .cc.c.004 O

c-c-Nm %.Ow D44 4444 14-U. %~ 1~- . 1: .

19 020 0 p 0 "00 . MOO OoN Nf m0 0 m0 0 0 00 o 0 000 00000o

I- C 0000 00000 O000 wooU 00000 00200 00000 ococo

WW 00 m4NnW *O 4 in PU* W04 e0n4 IO * 00
4:a0 1 # *1-t. 0 * * cc . VV #iinnn 0 4:~ 0 l 1D4

: "O NNM M 0 W W 9% A 84 0aP1 VOO d OO N AdNM 9



S..2. ! .IS .. asii! 0O4

malll S •x2SZ 1

Ism **o* *C:,...--- !!ii ----- !i
1 000 40 o.. e0 .

x 0- t we -f x x 2 -

pbI asogo ft 44 v .

50050 00000 00 4e0 O*

Mas a...* S:99: Sa2

0n* As an5 vtoC

Do U;2: :00III gist 01211 isI

ft,.* m:l Jwll ow

11oo ob I1 1 i sI

::iil ta1333 3US3333003 as!

"" """ !i!
sine.. ain* 9

SOoSo * *** 800095: 50

HUHNS S 00065 :00

00 0 o 50 O :01s on:
doi sof VIP~ * t*4

ti~t •toi 3UUt iog

- sas
-*@285

mamaa aa accIa



* a .WWoma iIW ---- zZZ-9 ZZ449W IjIUWWW AIUWW00 W1

.PC N ftNtmP4 Nftfdtftft 04~ " ~ ft-.N N - Nwf tNP ( .4A

C w W 1MW 1WgW3 WwW WW946 %WWWuW wwwww sWWw

1 C xs 00C C CO * R C 1. X Ft0 *.* * 10 CC A A

MA~~ ;V% r'aC~ 0 b- P.v ONEPA N 0NN AMONAACA AC4NM rmr

HI *Ww wwww wwwww 9wwww WIWWWw WWWW w &wwww wW~w

o *p .9 0 Qe 0 am. e . fr . 1C 6 m* "4.-n p~

P4S44C A.2aN.iAC A ftd~ .1E4N"1, Nftfm 4ft N ft ftN 14N fim #4 t f A

U!C WWWW W W W h W WW WW WW W WW W W W W W WW WW WW W WW W W W00W

onom A0** a~.. e-9W O Q Me
ea.4 e""w e . . ..t tdtt MN onmw* # U4 0P. 0000- i-"Nft

W ww M mw W Ww wwwWw ,uwwww WweWWw www #- w A~ A
* ~ ~ ~ ~ ~ i 2. P. :g~" 0au9 a.0 &jqd XCPP s~~a Aseq Ie

a. ~ ~ ~ ~ vN tf N~CCi 0*4* 4"csa toA P e r a e aP @. a v no~

P, I N~fdf~ N At ft ft t #4 N f" ftC AN t cf ft ft" ft ft A AmP Ap A ApAmOR

fI mu *@e o 4 opmet "0C- 9000.p 040. Ajp IonEj C SN
YC ~ ~ ~ ~ ~ ~ ~ o *44CU * 4 4p aa * fi44 Oaf .ear p040m ueap

P.~~~ SCC I.~e j~S ;C * V* C weC~ we*C - 4

x I N ft eIV at fala.ea AN i N t. 0 F Pinea 0 mem InMV..

No *A azina. ft MrOO Am A 44" A moo *4C *f59r 99 4940 ~
wa CUU A A4~ AqU Ap*g A .d~V wIIQ M.. *go e 4mmmp.

411 40 fftipe ftft~Uftftf ftfdteftft ftepiedf N~ftPmftft MNNA2 :mmm mm

*. t "-"-p * .4 . CC-. wemqp poap. osms -4s- Mu .

S4~ P-0~ Zid*m 09C,. acp ;06: P. a A dN*

Nra~C vvarva fqtdrtme mmmmoeC~ #*4w% P-000"ni mmmmmfmmm

--- ---- -2 2 t -- - -- n- .- .- .- - . .- .----
0

a 0P0 0eN a ~ ~ s 04d~ .. AW ECP 0 ve *.1 . .
owM -CE 4Pq1 4 eo- - NN o oUo in00 .C P. 0- a 0 v - m40 "ftftA

M""" .mmm "mm " " "e . ** .. e .- Nd"r~

44- a N "w e fJv I OR
*Mv~vpm. M ESS4 s.--s- OC. I, Mod

In ftxeQNV 000 aA:0286:,

Lt _ __ no 1 -1" 4 4



lee. ~ ~ ~ 1 0 l. ses

0*ft* C"0044ft tt*

0.0.0.0 so 60000 ..... 0.0 i

;xvlgimi ! !!1:X

Us is

Goes:: "Mo4 ** 4 . *00

Ui S.... 5.

UV ti s 0pft Me !I!. 4.

Inn

.0004 .0 Ja J.490; .0.49 *

00 do as404444 444 We'

1000 4 444 M 4R.SS as



3d 04 f: v

~~~~ 0 0 0n'f 0 0N' ~ f
N - *ft5 '~ @t00'ft A ofPW 0444 *fM, ft J*.... -f 0tff'P

~.d .d~d .W -4~-44 -4ftj t ftftftP 4~ftFftm ""ftt:~

PO 0:dn -4-U- W 4 -4- Po 4-049, "1449- a S M0

0 09 a ! 0 0 0 #

ftIS ole AF W gift m I

*in a 0 0i 0 a0 0 9 0 0 .1% 0. .4.4 14 A
4444~~~~~ 4~'~' * P 1S*. o-. a44jf. af000 ma *446

in.4.tdtftt e~d.EWW .4..4..4 4.44.44 fPffft0

41 P.4 ft I- ! 1% 0 1 I a.4 . Ifl'63 1' 145 E i* 40

OfPin t 9*at.-owIVft IVN4 -444-- W''4 4 o P.J n 0 - ,00 al& :.

"df ad44P. ad ttfP M444.. "4..40. 2 "440
.4 ~ ~ ~ ~ W -44-- -4-44-4- -4-44-4- -4-44-4- -4444Sw-4444 a---44 ---

MO z0t A 'Sn 0 OoI 00.0

jj 9 at3 : o0 00 0 a aa 03 3 0W W 0 92~ 1 .11; .1

48 4 -4~.4-~ -44.44.4 ftftmi ftfiftftm N4t ftfttf P.44.. ft~ftd m0

I8 S E S AVf m

W*" M 04 03.5 000mi J 0'.5 ~~ J .4'6 t 0' 4 4AW;j

4" No* *t dt4 0

-40

It a *Moo4- 4-4-4-4 -4--44- "-044.04 -d -4-4-4 - 4-4-4-4-4 .- WW44- a% an b,-a

-' ~wl swwww wvwWw wws uwwuwuaww WWW WUW
0' ~ ~ ~ . P. N4 0604 Oxm P. : AN4( 40 4 f. in44 P4 40 4.

a"UWoP Sa ad' 41 onP @ 0 on 0 % pb9 -4 4444( 3 a In0 At -4ta

*e** 444e0 4 d4.4.j 4 - 0e * Z44 m 04-4 A * 0 J4;4444ol,,;

U 44 0 * 9 w -4-."" d-$~~ 040 0044 "awas4 .U0"M

Nfft4f ft(4"4(4( (44((4 " 4((44( ftftftftft (44((44 f e'ft 04" 404040'

0'4 in ft -033 5 U
40 0'4oPft so* AI. P, a 1*45 C 0 S.4

of q(4-440 4 44440- fP,%t0. a 40 0. p, 0. 0. foe44
4ftev "am 4 Mae.. .0--- . -4EmiA M0444W ,00 W --

IS ol: 0-... O 04 0 ob a 0 v0~ 4 10 3U 1 U~ i s
60 aw "W 0 ' .0.06 .0. oe .0 *"MW z g3A 2 7 1 :

-444-- ---- 44 -444-- 42f"tt f



ICC q J*.q J* 0 J

.a' Hies gmms m

:=sO Sim

I ZZP*. SI..

JJJ w.C C

~ jjj z

min 00im* ** * 0

OWJ wo ..

289: *



14 d~ .4 " . .44...4 o4 . . M .0 . .8.04 -44 odd"d.

, ~IB 1111u . NN44 ~ N N. 1 a m l 1 11

so4. woue " wo -oo .0.... --Q .9 o wdo . 4 .4 " " ~ E

.Cul -PNNP P4.4.4.4 M44PE E.NP VIC N

...4 we.4.4.4.4 
.444.. .. 4... -0 44.P

-P40 S3 .- .0 d~ .0 M.. "o d

- 0.4-a. 0064.4 44.0 00 00 ao o .

00 a00 000 000 000 @00@00 0000

a. 9 0eN *0@9 4.056004 i~0 . t I.4 0.. . 0!05.615

oM5.0 .4-000 @004 9N00 9440009. 00

V00 0- 00 0 0000 :0 00 2,0000 00 001 00000

000 we*"- .40IFC90000 09 Nv ovoo vOP' 6, o 0o o 0

ISM44MM tf Mu P4.ft ft0 004ft900 f 5-44 t"ft o t YO 9040 #94 tf 0445m ft
AO a I T 0e0m.0. e10t.. STOew 07M,4CCC 404 C~, 4

4 0 1 NNN ftNN r.~f NNNP pNNP NNNN -o$N r4 m 2 i
Xs, 000001X MA S m

.io 74I17 womanIS 0007 0 a IFs, 0 ?? vTT a 77??? f - - wo

ro t ft Adft w 4 f F 44t ftft4 9 4 60.N N 0 t05 44 Of 9Eu ft M0.

? ??? 77101 T TOO 7071!0

on.46.0 4095 0, 49 4t a4 IVNN f4 9 0an 0

NNNN" N"NNN 54.4545454 .45454545 NNNNNtf NNNNNf MNN4N P45454.4

gzMWwsw S MS O MS WWWS SwwSMS SMSWW1~W

:2.8- 9200;00 P. 044A 60544 15-a a vP9. 105499 00.
IlC 90 C 04 4 05 5 0 59 5 4 * C*C**00 n 0 4 6 C

* ji p- a0000 00000 00000 00000 0a0 000 v00 0000

g; @00e 3000 Bases 00000s $830 saga 03308 300000300

290



*?TO
- - - - - --- - -

,.~ CI A P S

m ~~

3t 030 Weft*

~not* 44 0nq "m 'i

it ?*4 e i

~~ftt4 - ~ft e m e* e

wBe 40 O e Be . B

00. 0 0 00 04

SM 2: z ft0

WU I? 100 'Uw

vnw I g
sw ~ ~ @.A, 0 Bx pu** *um M~.no us

29 1f m . .



cc. e e~ . e. .me. , . 4.0. -00 -0 . . em

all ooo o. oo 22 "" "ao 'I I"0 me;0 00000 0000 00

00~~0 NU ft40

wmw wc wwwww w WW wwwwW

al 0 -10 0 0 ,0vo p 01

~ 0 a urp1 6c 0 4g N *e0 0U 4

Mc .0 d . - .,d..e 0.4 ---.-

0000 on ON00 d -ow M o". M 444 M 4 0 . M000 00 0

Tii 0*g lo " . v MI
P. ;.o *: .- e Mem

go em2. 50mc. .c .. mc... 0 mmc e , 0 aameIt

0000 000 00000 0000 0* "0000

.0 InP *,Eci P.-e 0pqp p- N 0t-

-~ ~~ ~~ 0 0ffc U.Vn% .fdm . 01.~g *

- ~ ~ ~ ~ ~ ~ ~ ~~4 . n m~em44U.~cc

".* ., .m 04. M ~-0 Mc dc 0.". 4 . -. .. *M.
a 00 000 000 0 pW~ !!?y? ~ 00 ;g

e e1e0 1m .1m c 1m c 1ec c Tom *.
T-o T 

l
Ii.- 1 1

IM~~~M It~c Ww% I o w fA 0--c acm *Oft t" * c.o.0
t R M A2* R R doei #mo m W% 0 o o ip. Ol A; 0 orn

AM~~Ccm on*u mcme. ***m m ncmco o i % ne0

---- ----- ----- ----- m e m e m m m e m

. ~ ~ ~ ~ ~ O S Sfl0S8 43q z S SS8

%L T~ o ?TO ?? OO M I Ill$ of If 11 0,2921



............... - . ........... ---

IZZ IL;

14t~P A 04 m t1 *10% It0I

- - ow- ." OO Sd - 1

m! 4 .5- 4d-
V, 0"M*N ; S ft-

1 04w, P0 4 0.:

*s "a-e N~

~fm ft ft f" wofftq u.,*u din

@00 Z TYIO 000 NT Ti

C4 f* 4 6 o o * * .

0 0000 0 . 0 00 6 .

00 0 1 0 0 @ 0000f 0000
00000

*
ftp ~ ~ ~ n t; 1;40l~. P EVP

0040 r4 606 on,6 v*0n

'www NW IM! !!
Pe4ee. vl 49p0

46000 0 004 000w A660%V a i ft P Offtf NIPI** ..

.4.4 d

.W K 9.p
.Oi AI- 1-0 0

*v onmo# n w ni

..0 Bass 4 4OS 00

.J03980 u QJ" U 0ju 0.1.00~~ vi 0 4O U0 01.)1U

293



N NN NN N N (.4 1N 4 4NNN1,NNNN NNNN NfNNNN
@00 000oc00000 00000 00000 00000 00000

* ~WWWWW wwBww w~www twwwwL WgwwWW LWWWWWWmi A

~@oa v -0~ - -~ -d.p -~~ -

Nd4FdNNM~A f'4ftCtNN fftN.NN NNACNP NZNN4 CN4P4N CNINNNN
50;0v coo 0 00oc0 00000 00000 0000o 00000 000CC)

Cwwww WWWWW wwwww wwwww WAIWWW9 9Mwww wwwww wwwww
0 0 a **o..* mo'~ m0 @ 0P4 a.~- N0O~ 0%I %4 0

NNNN NCCNN NNCCN
00 00 00000 0co0 0000o 0@000 00000 00000 00000

O 4 tCN@N AAVW0 vw42n 0 Q e-@ f. 4*W% N% 0 0 0 440

NCN NNNN' CNNNN NCNNF NNCCNN PNNNN CCCtCE'Nf NNNNNCC
00000000 00000 0000 00 00 00 00

* Ww wWWW WWWWS&4 wwwww IIJwtW WWCwww wwwvw wWW
C.~ ~ ~ ~ ~ ~~~~~~~~~! N!NW tCP.~ r!CQ'*mwCM.CA E4 .~C@OC

NCCCfCN NCCCCC CNftCCN NftNNN fNCNACCC NNN9" mftNNN UNWCCC
0000 00000 00000 00000 00000 co000 00000 0200

C. ~www wwwww wwwww Www W~Wdwwwww wwwww euwwwtwWwwww
0 P 0U U'NO CC~ & ~ NO4 0 v %o@.- . 00C% 0 9C.Cv40m~ CONS;4~
AmCC on *U 44. P-U4 F-w- aq U aO~ a a 0dqFAU'4v

~~~ ~~~e -CCvCf ft~fp N N 0so~mee

NNCC NN PCN CNP NCC NCIN N N~CNC N N N N N NNCCCC NCNN N N~
coo0 00000 00000 0000 0c000 00000 00000 cooa

*r 0 5:f Aztr 440U0Cv gUOON 4401-f 0dC' 0*4@0. CCmed 0 # QOC
wCf I44N 41--O 00 00.C *fU'41- he0' a-a 0 -o

416 . . ItlCNNN .0:%CC .N .C . mm, . .

aCCr 14o- .NNNfy f vN NN NfmC~ ftNN NPAN onCN o:NC

% ~0000 00000o 00co0 00000 00000 00000 00000 00000

I oo - a 0 404 a4 0 % #1- . *N %P ft0. Vt O1 a mQ.NP- I44
ftfo 44%U *ON . 'V' #p * 60 ' 'NM* O0 O9. CO N A~eN w, on b

4n 0000 00000 00000 00000 00000 00000 Q0000 00000

6m W 00t 2 ft Z m0* 404 1" 100 : m M MP.4 400144 01- 0 00000:
onC C C C ~ -~ -NCkC V .CCCC 1- 4 40 10

oe f el ..294N



ftftftftft ft ftftftft :Mtffft Mttf

@000 0 aoe es0e 0 00
weuwsa maa mam owe

9%02; ft ftUW@0 ~ ~~ :4 ftf Z b t
. 1 * 0 0 *0 0 ".0.

A~m

fM" ft*:q*m-
*0000 0 0000 IN

223 ~ ~ il: 3 23223 :
glM ;: ft: : :ow .p

00000t ;; ;j 0 60 0 0 g 0**

Zft:"tff ft .222 e4q s

"ftftftft ft ft M ftftftftft 55

00000 0 0000 0000 *00

ftftfttft ~ 4444 * 44 *S

uo"ee 0 @00 @0 000

I ft": X ITS 9IW
Sftftft tt 0 0@ .5.
mammo 0 0 00 OeO 0

ftftzzftt ~ .4 ee p

00ttff ft 555~ sftftfsa Mttf

S... Z OMS U2500 02:

e o e 00000 600 i O

fftfttft" ftfttf aftftft

ftfS~ a zzt pS tb#
je0 0 000 00000 mo0

ssftftvft 2 otft 255 M 5555 ftf

"ft f4@ft S 0ft ft" :ftS:

00000 0 *Dso 060 00

ft0 teo
*j~ j,4 I;55 a" mftJ

000 0e 000 Gl

0: a UO0 : 0000ow
.0.0to- 0400 4 oz CCDw

295



00009 00000 0000 V1000410 z@a zoo coo0000

w Xww w w w W!wwww walwww WWWWW wwwww

****o **S**o ;e@ M**g op.~*@* :Mfvw@ lowe
9%00 1-p-0 a t!** w4~4 1E G 0~m fti~ 4 q . 4p-0.

000 0000 ~0 0 *0@@ 0000 ~oO 0000 @40000e

* .w a * f
00 ft 4"A%-k I : : 2A;

0000 00000 00000 00000 000,00 @00@0000 00000V

0 0 0 o v -StIn P b41b s a-~ . m0 -0 do6 6= 0-00 5 opas #0:0 Veep
0 M mr- W0 t 0 #~nj494; n e4 ~ 4 0 0 0f P. 04t*P P. *P-00

0 0 0 0 0 0 0 0 @ 0 0 0 0 0 000 0 a0 0 00 0

W wwuwww wwwaww Mwww mWWWW %Wwww wwuaww wmwwww
;:xJ!-*9 "11145 vsz4446=4z~

0 A55 UU;5 4;6 41;*4j 46=9-PP P-0 ! P

0000% 0 000 000n @00% 0000 b0,O 90P 0000 000004

0 - euwww
*s-.* "HIS. 6=0005 v M:;006 :C0M 0 00=# 49Po ft 04.

16 0 005449 ! 00. 't4 0 4 4000a! O 40*000* 0 0.9-a
a 0 n. SemS dRnw54%44 MO O * 04 4 F.--PP P.-66 P-fmow *p..*. 0 w-e

000 00000 0000; 000500000 ;000 00000

wW: gwwww wws~w gwwww wwiwww wwwww wwww wwwwwz

aJ b, ft4 0996 ft-64 0-#i 9P4 10 o mA nF @0 2 = 5 pe 0 400 5o,5 e
enaJJJJ019944z4*; 04 44

offN ftt"2

B 0 00 90000 00000 00000 0990 00S0 00000 0000

-Z. 0 din0. 
30

* .90 04 6 00-- r04 a 0 of$ * 04n 4 0 P 05 0 *see#
#4 a S..~j4 9P .S*** * ** mamma Joe* *.. ..... ..

0 nP 000 000 0000 00 0 00 0"00 000 000

m '06 pID .0 0 f- P.p -0400 mam0a 5566 P- 4 5650 64

Ma 9"z " 10- 0"a0 "o5. 6=i9.4 fto9 ft9- 4.45 ft t t f f 1

0000~ 000 000 0 0 a00 00 0 00 00

0 21 W W 1 0M ~ W zaaa~~ 2aa a a. Maaa0~ Maf a Ma0 WW W WW4
69004" "N09 M 4.6 S.2 ftzz. *0.95

*M ~ ~ ~ ~ 4 000 00 0 80 0 .00 ~ 0 00 0 0000 000

9500000C#000 00009 vv;900 0000 00000 00U0
www wwwow ososo 50505 05050 wuoou uuouu %tuo 00s.

Ma :: ." -954 4554 9-P-S f 0094 *0.- f.-4 00000 t
#40 ~ ~ ~ ~ ~ ~ ~ f a ~ -d4-#55 5 4 4 44=

2 659f-6u3 0 P



000t ftftftftft "ftftz taf ftftt~ tttt 22
@00 0000 0000 000 0e:0002aft0

;;z*0- j#wft jEjE= -4400 ftftft ft *

20.... 29222 **bS@a ze*SSS S.OS e g

~ftftA ftf tttttftfftft ft ftatfft ft":""00000 2000 0000 ..00 2... a 00 0
72z rmsn Imlin

N* fft* f": : ft fz fttftft ftftftftft amftzztf

44.0 ft~f 0 t. C 0 : 4 0. ft 14*f f4t14

@0000 @0000 0 000 0000 00000

OS" 1; in~ 9wmw ZUS 2: 9 2
866' 00 ft0 " fft *tttt 44 4 .00~*0 **jo jfP 6

11tt~tffftttf~ff ftftftftf Ofttftft Soft Zwls To":"
900 00 000 j00 00 @0000

W"..S$ m *ftfttft .tff*:f 00 0 "4P44f0

ftftftftft ftftftftft Otftftztf ftftftftft ftftftftft ftftftftft
00000 00000 00000 00000 00000 00000

*b *ft oftsoon"~ oft 0 :0" ff0

oowtftt "4" f ftft ^"^A ^MO

mftttf tftftftft fttfttfz pftftft ftftft:"f ftpzftft@
30000 00000 0 00 00000 00000 @0000

110,101 %,Q*f ziI~ Ojb * ft

lftftft ftftftftft ftftftftft ftftftftft ftfttfft ftftftftft
~00 00000 00000 00000 0000 00000

0 *@0~ -Vol.f 1100 P: tftI--.pb

1 0t.0 *04 t * 0tO I 0 00 4 4: tft 0 9
sftftftt ftotftftft ftO000 ^0000 000 0 0.0

VOM@ 00 00 0000 0 00000

gftftftfMftftftt0ft0.000 0000 000 0 3r- i



88:3 Sgas 3388 ::::: 98:3~ :s SM : :**A

@00 0000 0 n00a0 @0008 00000 0000

wool 0490rn ewe.. e. r
ft""N mrnom"A f.~r MAMMA~ M4444* 44404 u4U4u4 4 *4 9

ow00 o@00 0000 so f**00 @000 00000 00000 .00

44o MA M ,A MA M o *~0 49. -W J 0 W 0 " %4 0- f

I,%C OR, 4. 6 n0 90w~. m a 9N0N
10 w.I I II IT*e t.~ ge1e. 1,1 . e.g.It*ie. .0.

f, W@O wv z oz 0000 000 @000 W00 000 0 0 00000
w inwww w ww~~~w Qw ww WW WDW WW WWJ*~ US XV22 f .m - mpom oolC4 PS~mf~ 4e9er.O'

AM It% OPe~ *trE u49.C .~m- Af~~.e r~~

0M O 00000 0000 @f000 0000A. 1N0 00 0 0000 "00

0- MO. acm W : *m ea IVon F- 0*m On-rn-c 4O
* ,:P 00 m..m 11mm 9me N*f 0.r., NO4 0002.. .m

S 0 0 0000 0000 a0 *C on0 00 0 0000 00 0 000

see
- .wDaWWWWW. WWWWW Wiww wwwww WWitWW ofMoW W W WW W a

on11 *;CA#* F-o. 0 0 " P~. - rMWC m~ , ~ f 0-d~
on 1, aw. mem 0om 00cPrn *9E.~ 4~eg 096 0

Z 3 05 0 o000 0 ao 0 %0 a0 0 l 0 000 0a op;o a 0 0 0 0
ON A M&ww MM M M W # w0 M % nan0 4 4 0 .1 wP wwe w M

::: ::: ::::: : : 40A 4:M
10 ~. *. 9 WW.~ ~9V 4..

ono AA ono :i in A: so::% Ift In000 9 0 000t 0000a 0 0 0 0;.

Ww WWWWiW WMIMWW WWWWMI MiWWiWW WWvzW Mvkwh4 WWW

Mi00000it P-e..F* CC p~ L49.ZP. UUdfljmp
9 t iii 'I~e "eel .. .C 1CC: .g e . 1ee .ge .

00u 000 0000 00000 00 000038 0000 00000

*~P 4ii ~ :W W :WUW W W 00 %W W 0 W W : 0ftt4W
2":Z*ng -gm - t Om A A AcC * C0P9 WiO 0Ion E XD

* rne .qCP rm.m o~e.- e~e ePIO .um298~e*



eas -1 ! :::!I :SIZI *S @*T~*6 ** *

IstS ***ee S.... *!!is S.... :SRI!

o~. .044 ft* 5 unr t4 4 ftfgtftft.
* a5 ** S *e s 050 e*g esee

00 Om " .0z".8.

t :w: ZZ: m0pe0t ft@4Sn i S

OSSS 9 0000. O &Sass 900.0. CSee.e0g.

:u:~ ~ f ft;siss:i:.. it:is

9999s 9m00mu 98999n sags& murnum um0mu

9z;; $coal I3!3 ̂ s: *I* : V: 4 ,.1
we.5 t. n 4"4406 *44ij

xOse 28MO *SOS ZAIM9 8.OCO Isme

@00 *1 1 0 0 * *4 **qm * *t s o o 0O
do. so .00 40 ads .0 0 006 0 "" ""Maeee .e...

9peg Ms: os s op s as: : isvo

Cogs *0e 010, *S@*O **O*So .13 0000 *

fums limmxau Wxm Imsm :!2

t 0 0 ge . eec fite 1e e S.... 0 9

0s: 0SS 00 0000 *00 0 0 0

1:9 J Pi9 "0O~ : J. .. fewni ""oe-s

MHm His!9 HM90 i0044 s-~~e.u---e
a000e 0e0002 li 0 001i 1ee S...

"-f ftn A mui gi Ium af SO-- ms m muuu
as ft,

13353333 Sa2399



4010 a. : 0

:::Bass: ::::: Ma3 3Ms3 Mg:: 33M : s:

Be so .m- .3~ .w w edw .ww so e .

Sam mmm ::: SMS* :** :::: SM 83

01e ..M. come e:. * * * m e * * . 4

-~ ~~~~ " a ff WW ! W W W WW W W
Awpoe one-- 6%m 0 .04 4" t a iea *O 1 ***** ***** ***$- S 03 = X ."

M~4. 0'.44f'P
S... MOSC M-"O a A....:x

""n . ed so.uI se O .40044 sewNe 4 ""~NNpi NNN " NN 4N

* ~. ~~ i~sz:::: ~: a::
K ~ V EM 9 A!ftUw W6~..4 I'M0 *.-mV ie.. I. W

zxOz izg "oq e-m ~,.r. q-

MO 0000:SM0 M CO

-g A *EW% p. F oo : . 4A
2 .4".0 d~eiId.0 4 4" P~tl4 4 m ft 40 ftt44Uf d".~m~ ftmm M tft C 4 4fe 4 44 .

-, sn 3-00383 2:83 lu33 :::::s 332:3 353 sa
0 -41W w8 8 M I W9 10p. ft lit Wr - XtSU

d . Osid d d 4 f e d f fP4 ft qt ft 4 q4t ft @4 4 ft"O" moo 0 00 g.o of 6

Im ~ A ~ rag Al! ~i -1 x~ 21 MX ~

00

Me ..1 4



fto*r 4 0 0
a.. *i 00 0: figft 0 V

%ftftm am sit0000n

M:~ ....

III5 55555 5lx 55mI filly 55555

*p..e 4 Am~ A AA j #10j tI .

~00@ 000 00 00 0000 0 0 000

00 00 ** OeC 00S55 I* * O O

00000 0000 00000 0 3v

1~ 5.0. 9 9 0 9el 0 !1* ton 0 0 *tIt00

9**0**S ~~ cp

'000~~~ 00 0 0 0 0 000

ass 5555 5555wr P.55 05 5 a555550

4.Me00 9re09re SPPP Ps:

am" so.U So;^ *PPPP v~~ P. 355x
000 ft 0000 0000 0000 0000 00 00

50=00P4 10P@ 1000000 000 3OO

00 000 U000101 @U 3 3US'
000000000 0000 @00 00300

301



d4

1,1

BRKE CUVS SERGTHADSAI

a30



Ar' i.

M 1.1 It ,115, $0I

1IG. 2-2 EQUILIBRIUM COMPOSITION OF AIR AT pp 0  10-4
SOLID CURVES: USE LEFT-HAND SCALE,
BROKEN CURVES: USE RIGHT-HiAND SCALE

303



A,

) I)

101 NO ol

14I-EMIIIATOY1:MP 4 I 40

FIG. 2-3 EQUILIBRIUM COMPOSITION OF AIR AT p/po 10-2
SOLID CURVES: USE LEFT-HAND SCALE,0
BROKEN CURVES: USE RIGHT-HAND SCALE

304



I, A,

o*

M41

I'2TEIVRA~TlUF JW 4 (ta o

FIG. 2-4 EQUILLBRIUM COMPOSITION OF AIR AT p/p 0 =

SGLID CURVES: USE LEFT-HAND SCALE,
BROKEN CUJRVES: USE RIGHT-HAND SCALE

305



N 7i

18

30



Ar r /
10 M Ar 

7
IT~

Ar ** 3

Ad 4I'n

101013

307.



31 4

OR+ AA
AT1

AT '

~ 0. flA/

101

slid Corm: se W. fI.h

brokom Cur,".: Use .ttgh.M so.

Ig1101*1

FIG. 2-7 EQUILIBRIUM COMPOSIT ION OF AIR AT p/p o i0 2

308i



N. j N N'i N N

IIN 11) 4 o

FI. -8EQILBIU CMPSIIO F IRATpA,

309



I

*

Appendix A. Composition and Properties of the Atmosphere
(written by A.D. Anderson)

In this Appendix the main characteristics of the atmosphere are

reviewed. The principal regions of the eerth's atmosphere are given in

Table A-1. Inasmuch as the dominant process In the atmosphere is mix-

ing up to at least 90 km, the proportions of the major constituents are

constant up to this altitude. Hence, the mean molecular weight (mass)

remains the same from 0 to 90 km and the region is called the "homosphere".

Above 90 km, the molecular weight decreases as the composition changes

with altitude, because of molecular dissociation and diffusion. This

region is called the "heterosphere".

Aside from the compositions of the homosphere and heterosphere,

we have alsN summarized the physics of the upper atmosphere with

particular attention to variation of properties and composition with the

solar cycle, a subject which has received much recent study.

Composition of the homonphere (lower atmosphere). The composition

of dry air near sea level is presented in Table A-2 (U.S. Standard Atmosphere,

1962). Table A-3 gives property values for the homosphere as taken from

the U.S. Standard Atmosphere, 1962 (1962). The molecular weight from

0 to 90 km is 28.964. The U.S. Standard Atmosphere, 1962, is a middle-

latitude (approximately 450) year-round mean over the range of solar

activity between sunspot minima and sunspot maxima. Seasonal and

latitudinal variations of the lower atmosphere properties can be taken Into

account, if desired, by using values from supplemental atmospheres derived

by Cole and Kantor (1963).* *
Some of this material has appeared in Space Materials Handbook, Ch. 4,
published by Addison-Wesley Pub. Co., 1965, edited by C.G. Goetzel,
J. B. Rittenhouse and .B. Singletary. -
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TABLE A-i. Principal regions of the earth's atmosphere

Atmospheric Sub-region Approximate Characteristic features
region altitude

range (kin)

Homosphere Troposphere 0-12 Mean molecular weight
constant; heat transfer by
convection

Stratospheru 12-50 Constant molecular weight;
increasing temperature,
region strongly heatod by
both earth infrared and
solar ultraviolet radiation

Mesosphere 50-90 Constant molecular weight;
decreasing temperature.
Mixing processes dominant
throughout homosphere

Heterosphere Thermosphere 90-550 Frequent particle collisions;
diffusion process dominant

Exosphere 550-60,000 Collisions rare; temperature
constant with altitude to
about 8500 kin; diffusion
process dominant; heat
transfer by conduction.
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TABLE A-2. Normal composition of clean, dry atmospheric air

near sea level fru U. S. Standard Atmosphere, 1962.

Constitutent gas Content Molecular weight
(per cent by volume) (C12 - 12.0000)

Molecular nitrogen 78.084 28.0134

Molecular oxygen 20.9476 31.9988

Argon 0.934 39.948

Carbon dioxide 0.0314 1414.00995

Neon 0.001818 20.183

Heli'nm 0.000524 4.026

Krypton 0.0001114 83.80

Xenon 0.0000087 131.30

Molecular bydrogn 0.00005 2.01594

Methane 0.0002 16.014303

Nitrous oxide 0.00005 44.0128

Sulfur dioxide 0 to O.U001 64.0628

Ozone Sumer: 0 to 0.000007 47.9982
Winters 0 to 0.000002

Nitrogen dioxide 0 to 0.000002 46 .005

Amonia 0 to trace 17.03061

Carbon monoxide 0 to trace 28.01055

Iodine 0 to 0.000001 253.8088
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Minor constletslLS in the homosphere. Despite the general constancy

of the proportions of the major constituents In the homosphere, photochemical

and collision mechanisms result in major changes with altitude in the concentrations

of the minor constituents. In spite of their small concentraticlns, some of

these minor constituents can be very important. For example, although water

vapor usually comprises less than 3 per cent of the gases even with moist

conditions at sea level, it absorbs nearly six times as much solar radiant

energy as do all the other gases combined. Furthermore, it accounts for

nearly all the gaseous absorption of the terrestrial Infrared radiation.

Atomic oxygen is present as a minor constituent of the mesosphere, as

a result of photodissociation. Detaction of the sodium D lines in the night

airglow and twilight flash demonstrates the presence of sodium in the mesosphere.

Carbon dioxide and the oxides of nitrogen have also been detected in the mesosphere

by mass spectrometers of rocket flights. The presence of water vapor in the

stratosphere and mesosphere is inferred from the detection of the hydroxvl

radical in the night airglow.

Carbon dioxide is also an important absorber of infrared radiation.

Many measurements have been made to determine the CO2 content of the

atmosphere. Bray (1959) has weighted the various rreastrements and gives

a median value of 320 ppm. Most of the carbon dioxide measurements have

been taken at sea level. Glueckauf (1944) reports values that vary from 250 ppm

to 300 ppm for a series of balloon flights over England. He indicates that

samples taken in the stratosphere were not different from those taken at

ground level. Measurements indicate that the minimum concentrations of CO 2

are approximately 150 ppm and are found in polar air; however, the polar air values

vary widely. The maximum concentrations have been measured off the west coast of

Africa and may rise to 700 ppm locally. The CO 2 concentration is gredter in

urban than in rural areas, continental air masses show higher concentrations than

air masses over the oceans, and night air us ially contains more CO 2 than daytime air.
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Water vapor is the most variable constituent in the atmosphere and is

perhaps the most difficult to measure at small concentrations and at low temperat

Measurements Indicate that the mixing ratio of water vapor in the atmosphere

decreases rapidly from ground level to the tropopause. In the stratosphere,

the vapor content changes more slowly and usually decreases with altitude. Sin(

the maximum concentration of water vapor is temperature dependent, Its normal

altitude profile is in accord with the temperature profile in the atmosphere.

Gutnick (1962) has derived a water vapor profile for temperate !atltudes, based

on the best water vapor measurements to date. The general features of this

model are that the mixing ratio decreases from about 6,150 ppm (mgAg) at the

surface to 9 ppm at 16 ki, then Increases slightil with altitude. However, the

water vapor increase above 16 km is now considered dubious. Bandeen et al. (19

infer the relative planetary distribution of atmospheric moisture from measurement,

within the 6.3 micron band of water vapor made from Tiros meteorological

satellites.

Ozone, produced by the action of solar ultraviolet radiation on molecular

oxygen, Is found between 15 and 40 ki, witn peak values between 22 and 35 km.

The total amount of ozone in temperate latitudes is about 2.7 mm on the average

for the whole year; that is, if the total amount of ozone in the atmosphere could

be concentrated at the surface it would make a layer of this height at STP.

There are ccngderable changes in the amount of ozone fro n day to day which are

correlated with weather changes. In particular the relatio i to pressure changes

is well indicated. Ozone also appears to have a slight seasonal and latitudinal

variation. Figure A- shows the rn asurements for various latitudes reported by

Miller (1960). The ozone distributions shown in the figure can be considered

as representative of the atmosphere over the Tropical, Temperate, and Arctic

regions of the earth. Atmoopheric absorption by ozone is most important in the

ultraviolet region of the spectrum and near 9.6 microns in the infrared; a minor

absorption band also occurs near 4.8 microns. A good review article on ozone

has been presented by G8tz (1951).
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Comosittoi of the heterosahere (uo~er atAner~). The neutral

atmosphere above 100 km is composed almost wholly of molecular nitrogen

and oxygen and atomic nitrogen, oxygen, helium, and hydrogen; the

relative concentrations of these constituents depend strongly on altitude

and temperature. The composition of the upper atmosphere can be explained,

at least In a qualitative sense, by noting the types of photochemical reactions

that can occur and how the reactioa products are affected by mixing and

diffusion. In the following paragraphs, the reactions leading to the neutral

constituents will be discussed first, followed by the ion reactions.

At about 100 km, the absorption of solar radiation with wavelengths

shorter than 1830A down to about 1300A leads to the dissociation of oxygen

molecules into oxygen atoms. For wavelengths shorter than 1026A, the

oxygen molec.ule can be ionizedl this ionization is normally followed by a

dissociative recombination producing atomic oxygen. Although the oxygen

atoms can recombine into molecules, photochemical equilibrium, where the

rates of dissociation and recombination are equal at each altitude, does not

prevail. Instead, vertical transport due to both diffusion and mixing plays

an important role In determining the atomic and molecular concentrations

at various levels near 100 km. More oxygen dissociates than recombines

above 100 km, due to the rapid fall-off with altitude of the recombination

processes. Below 100 km, collisions occur frequently enough for recombina-

tion to prevail, hence more oxygen recombines than dissociates. Conse-

quent)oy, there is a steady flux of molecular oxygen upward and atomic

oxygen downward through the 100 km level, due to the effects of diffusion

and mixdng. Atomic oxygen is the most important constituent in the upper

thermosphere.

The moet active process leading to the dissociation of molecular

nitrogen is lonizttion followed by dissociative recombination, producing
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atomic nitrogen. Atomic nitrogen can react with molecular oxygen to form

nitric oxide and atomic oxygen. The nitric oxide in turn reacts with atomic

nitrogen to form molecular nitrogen and atomic oxygen. The effectiveness

of these reactions, together with the slowness with which molecular nitrogen

dissociates, causes atmospheric nitrogen to remain predominantly in

molecular form.

Photodissociation of water vapor and methane near 80 km constitute

the principal sources of atomic hydrogen. Owing to the small mass of the

hydrogen atom compared to other atmospheric constituents, the hydrogen

concentration does not decrease with altitude as rapidly as do the other

atmospheric constituents in the altitude region where diffusion proceeds

rapidly; hence atomic hydrogen becomes an increasingly important atmos-

pheric constituent with increasing altitude. However, atomic hydrogen is

such a minor constituent In the thermosphere that It doeF not become the

dominant constituent until 2000 to 5000 km altitude, remaining so until

about 20,000 km where the hydrogen ion becomes dominant. The source of

atomic hydrogen near 80 km can be expected to remain essentially constant

through the sunspot cycle, but the rate of escape, depending on the temperature

at the base of the exosphere, varies with the sunspot cycle. The escape

will be relatively rapid when the temperature Is high, and the concentration

of hydrogen will be correspondingly low in the exosphere near sunspot

maximum. The escape is relatively slow when the temperature is low, so

that the concentration must be comparatively high near sunspot minimum.

Nicolet (1961) showed that helium atoms are an important constituent

in the lower exosphere. He explains thc high densities derived from the

rate of change of the period of the Echo satellite by the presence of helium.

Evidently, atomic oxygen, nitrogen or hydrogen cannot explain the siow

density decrease between 750 and 1500 kin. Atomic oxygen is the most

important constituent in the upper thermosphere, but atomic helium



dominates over atomic oxygen somewhere above 800 to 1000 km. Atomic

hydrogen dominates over helium somewhere above 2000 to 5000 km.

Although the total concentration of the neutral particles Is at least an order

of magnitude greater than that of the ions up to about 2000 km altitude,

the ion concentr tions finally become significant at the higher altitudes.

The primar. ions formed in the E region (85 to 140 km) of the

ionosphere are N , 0 , and Ov . The N2 Ions dissociatively

recombine very rapidly, and they may also react with oxygen, so that

the ooncentration of N Is small. Ion-atom exchange reactions of the

type

x+ Yz- . z (Al.

proceed very rapidly, so that the reactions of Oe with 02 and N 2

quickly remove the O ions and produce either NO 4 or 2 * The

dominant ions in the F1 region (140 to 200 kin) are NO 4 and 0+ near

the lower altitude boundary, with a gradual transition to 0 as the

principal ion at the upper boundary. O becomes the dominant ion

because of the rapid decrease with altitude of the neutral molecular

constituents that otherwise would tend to eliminate 0 by reaction (Al.).

In the F2 region (200 to 800 kin), the ions present are Oe and 9+ , with

ei' greatly predominant. The helium ion starts to become dominant between

800 and 1400 km (Bourdeau and Bauer, 1963), depending on atmospheric

temperature. Likewise, protons become the dominant ion between about

1400 to 4000 km. Thus, there are two transition regions (from oxygen to

helium ions and from helium to hydrogen ions) in the upper ionosph 3re

rather than a single transition from oxygen to hydrogen as previously

believed. The outer portion of the earth's atmosphere (extending from

about 20,000 km to at least 60,000 km above the earth's surface) consists
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mainIv of protons. The protons predominate in the earth's outer

atmosphere over the hydrogen atoms because the confining effect of

the earth's magnetic field makes their rate of escape to space much less

than for the neutral hydrogen atoms. According to Johnson (1960), the

solar wind cannot penetrate the geomagnetic field; therefore, the upper

boundary cf the earth's atmosphere and magnetic field (magnetosphere)

are the same.

Ever, under normal solar wind conditions, the magnetosphere does

not present a simple boundary to the earth's atmosphere. On the day side

of the earth, a cavity, which is filled with the earth's magnettc field and

atmosphere, is formed in the solar wind. At the same time, the geomagnetic

field is deformed by the solar wind. A schematic representation of the

cavity and deformed geomagnetic field during a ,moderately strong solar wind

is shown in Fig. A-2 (Johnson, 1960). The boundary of the magnetic field

in the direction facing the sun is about 10 earth radii from the center of the

earth. The widest portion of the magnetic field downwind from the earth

is more than 12 earth radii in width and may be over 18. The length of

this tail is presently unknown and undoubtedly depends on the intensity dad

temperature of the particles in the solar wind.

Physics of the atmosphere. Assuming that the earth's atmosphere is

a continuous medium consisting of a gas in static equilibrium, the equation

connecting the pressure P and density p at any altitude h is

dP = -gp dh , (A2.)
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where g is the gravitational acceleration. The variation in g with

altitude can be taken into account by using the relationship

g = g Ro2/(Ro + h )  (A3.)

where g0 is the acceleration of gravity at the earth's surface and R°

is the earth's radius. Eq. (A2.)is the hydrostatic equation in differential

form. Further, let m be the mean molecular mass of the gas and n

denote the number density or concentration; the density p is then

p = nm . (A4.)

Since the terrestrial atmosphere can be approximated by a

perfect gas, the pressure is given by the equation of state

P = n k T , (A5.)

where T is the temperature and k the Boltzmann constant (1.38 x 10

erg deg-).

Multiplying both sides of Eq.(A4.)by g and dividing the result into

Eq. (A5.)gives

P/p g k T/m g H , (A6.)

where H k T/m g is known as the pressure scale height, a parameter

convenient for atmospheric calculations.

From Eqs.(A2.)to (A4.)one can obtain

dP d _ dh (A7.)
P kT
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Then, integrsting Eq.CA7.) gives the barometric law

exp Ia h(A

From Eqs.(A5.)and(A8.)we have

h
T

n 0 0k

0

and Eqs. (A4.) and(A9.) yield

h

m T 4

0 00I

and p 0 are the corresponding values at an arbitrary reference level

at which h is assigned the vnlue zero.

Eas.AA2.) to (AlO.) are applicable in the atmosphere where the escape

into space of a constituent is not importanit. The hydrostatic Eq.(A2.)is

based on the concept o's LTE, i.e. , col)isions between particles h1re

frequent enough so that there is a comiplete st.atistical exchange cf

particle energy and momentum In the volume under consideration In thet

thermosphere the particle.3 collide~ often enough to insura a Maxwellian

velocity distribution and iQie icistence of a meenniu kinetic temperdture.
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In the exosphere, above about 550 km, collisions are sufficiently reduced

so that the existence of a Maxwellian distribution, and consequently, the

validity of applying the hydrostatic relationship, must be examined anew.

Liouville's theorem can be used to show that the Maxwellian velocity

distribution present below the base of the exosphere applies equally well

in the exosphere, provided that the escape of particles to space is

negligible. The atmosphere is sorarefied in the exosphere that there is

little solar radiation absorbed. Also, there are no energy loss mechanisms

to disturb the Maxwellian velocity distribution. At the temperatures

present, the distribution is disturbed only by the escape of neutral

hydrogen from well above the base of the exosphere. It follows that the

maximum altitude in the atmosphere where the hydrostatic equation is

applicable can be determined by calculating the altitude in the exosphere

where the density of the neutral hydrogen starts to be significantly

affected by the escape of hydrogen atoms. Consequently, the greatest

error involved in using the hydrostatic assumption will occur during the

day near sunspot maximum conditions, inasmuch as temperatures are

highest then. Calculations (Anderson and Francis, 1964) indicate that

the error will start to become significant above about 5000 km altitude.

For average sunspot conditions, the altitude is about 8500 km. For

sunspot minimum conditions, the error will not be significant below 10,000 km.

Inasmuch as the atmosphere consists of a mixture of gases subject

to a force field, the equilibrium distribution of its constituents can be

expected to show some degree of diffusive separation. Although turbulent

mixing below 100 km does not allow the development of diffusive equilibrium

distributions, abo~ie this altitude there is experimental evidence that
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diffusive equilibrium does exist. In the geopotential field, diffusive

equilibrium gives concentration distributions for neutral particles that

vary exponentially with the geopotential, with a more rapid decrease in

concentration with increasing geopotentiol for the heavier constituents

in the atmosphere than for the lighter. The result is a static distribution

of gas constituents under the action of the external force field, which may

be expressed by the barometric law Eq. (A8.) that applies for each atmospheric

constituent independently of the others.

The concept that the atmosphere extending above 400 km over a given

location on the earth's surface is isothermal in the sense that the temperature

does not vary with altitude is now well established. In the tenuous gas

of the upper thermosphere the thermal conductivity is independent of the

pressure while the heat capacity varies linearly with density. Consequently,

the conductivity is very large compared to the heat capacity. Above 400 km,

the absorption of energy is negligible and the relatively high heat conduc-

tivity eliminates temperature differences: hence the kinetic temperature is

nearly constant with altitude for many thousands of kilometers. The

kinetic temperature can only be determined for a gas with a Maxwellian

velocity distribution. As pointed out under the discussion of the accuracy

of the hydrostatic assumption, the Maxwellian velocity distribution applies

in the exosphere provided that the escape of particles to space is negligible.

For hydrogen, the escape of atoms is comparatively rapid so that the

velocity distribution in the upper exosphere beyond 10,000 km is not

Maxwellian. Therefore, the hydrogen atoms in the upper exosphere have

a non-Maxwellian distribution that becomes more proncunced with altitude.
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Under these circumstances the concept of kinetic temperature is not

entirely applicable, although an effective temperature can be defined

by considering the averagn energy of the hydrogen atoms (Sharp, 1962).

Variation of upDer-atmosohere roDerties and comDosition with

the solar cycle. A principal problem connected with atmospheric structure

is to calculate accurate values for all the primary properties in the hetero-

sphere (above 90 kin) as a function of time, location, and date by taking

into account the relevant processes. The primary atmospheric properties

are temperature, pressure, density, and mean molecular mass (or

composition). To account for their variations, the following factors

must be considered: (a) time (hour, day, sun-rotation period season,

year, sunspot cycle); (b) location (altitude, latitude, longitude);

(c) solar characteristics (ultraviolet radiation, solar plasma and associated

magnetic storms); and (d) pa.rticle processes (conduction, diffusion,

mass transport, photoionization, dissociation, recombination, particle

escape into space). The problem of describing upper atmospheric

behavior is difficult because many of the above elements are interrelated.

The magnitudes of the atmospheric properties in the upper atmosphere

are derived from measurements made from satellites, rockets, meteor

observations, sky emissions, and the propagation of sound and radio

waves. The data are sparse and contain much uncertainty above 200 km.

The density (drag) data resulting from tracking satellites are the most

precise, and by far, the most numerous. Study of the orbital decay data

has clearly established that two major systematic density variations

occur: (1) a solar activity effect in which variations in atmospheric

heating and density take place above 90 km due to variations in solar
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ultraviolet radiation; and (2) a diurnal (time-of-day) effect, in which

the solar heating results in the atmosphere bulging toward the sun,

produoilng relatively large density increases at altitudes above 300 km

in the sunlit region of the earth. At 800 km, due to effect (1), the

density can be 40 times as high during solar maximum conditions than

during solar minimum, and due to effect (2), 15 times as high during the

day than during the night. The combination of both (1) and (2) can

result in densities 500 times as high at 800 km during solar maximum (day)

than during solar minimum (night). This extreme variability in density

also applies to pressure. Upper atmosphere density variations with

latitude and season are much smaller than the two primary effects above.

In addition, there is a conspicuous drag effect on satellites associated
t

with major maqnetic storms and the resulting heating is such that the

relative effect on density increases with altitude. At present, it is not

possible to make more than a rough estimate of the effect of magnetic

heating on the density; fortunately, major magnetic storms are fairly

rare and the associated heating is transient.

Upper-atmosphere measurements are not made on a regular enough

basis, either in kind, time or space, to allow them to be used alone,

without the aid of a model, to represent atmospheric conditionts. The

approach followed by most models used to derive atmospheric properties

is to assume altitude profiles for some of them in order to calculate the

remainder. Almost all the models deal with data referring only to density,

pressure and/or temperature. The altitude variation of the mean molecular

mass is introduced somewhat arbitrarily and, therefore, a physically
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consistent vertical distribution of the composition cannot be obtained.

A new method has been devised for computing atmospheric properties

(Anderson and Francis, 1964). In this model, no major assumptions are

made regarding the property profiles. Instead, the primary properties

are calculated by starting with an empirical density profile from a

density model as the chief input, assuming diffusive equilibrium

conditions above 110 km and isothermal conditions with altitude above

400 km. The density profile, used as starting input for this new property

model, is represented in a previous empirical model (Anderson, 1964) as

a function of local time and solar activity from 200 to 800 km. This

density model can be used to calculate the marked variations in density 'I
that occur from day to day by taking corrected values of the 10.7-cm

solar flux (called S') as an index of the sun's extreme ultraviolet

radiation. The remaining properties are derived by using the hydrostatic

equation and equation of state, that relate density, pressure, temperature,

and mean molecular mass as a function of altitude (Eqs.(A8.)to(AlO),

together with boundary values based on measurements.

The equations embodying the model are programmed for aa IBM-7090

computer. The results of the computations made from the model are

given 'in two tables that present the neutral atmospheric properties and

composition vs. altitude from 100 to 10,000 km. Tables A-4 and A-5

exhibit the properties and number densities of the various constituents

vs. altitude near sunspot maximum and near sunspot minimum, respectively.

The S' value used for Table A-4 (S' = 250) is an average value for

September, 1959, the month immediately following the Argus high-altitude
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nuclear detonation. The S' value used for Table A-5 (S' = 44) is an

averag value fo jlyad ,Auut, 1962 (8 - 42 for July; S' - 46 forAugust), the two months following the Starfish high-altitude shot. Both

tables are for t - 2 'A hr.; the density for this time has been found to

closely approximate the diurnally averaged density or the sum of the

densities for every hour of the day divided by 24. Calculations of

density from the model are based on neutral particles only. The ions do

not contribute significantly to the total (ambient) density below 2000 km.

Above this altitude, the contribution of H+ should be taken into account

in any calculation of the ambient density. The neutral density is

corrected for the departure from a Maxwellian velocity distribution caused

by the escape of atomic hydrogen from the earth's exosphere. The

temperature u, ed to calculate the total pressure in the exosphere from

A-5 is the kinetic temperature that is assumed to be locally isothermal

vertically to 10,000 km. Hence, the computed pressure will be somewhat

higher than the ambient pressure (a function of the effective temperature)

of the neutral constituents above about 5000 km.
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