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ABSTRACT

A three-dimensional, time-dependent mathematical model to
represent Mobile Bay was developed. The objective of this study
was to develop computer programs which would numerically solve the
appropriate conservation equations for predicting bay and estuary
flow fields. The model will be most useful for analyzing the dis-
persion of sea water into fresh water and the transport of sediment.
Also, the model serves as a useful tool for relating field and phy-
sical model data, The unique feature of this model is that it
correctly accounts for momentum transfer in the governing flows;
thereby, making it far more realistic than any previously devised.
NASA's BRTS and Skylab programs resulted in high quality photographs
of Monile Bay. U.S, Army Corps of Engineers have also studied this
bay extensively. All these data have been reviewed for comparison
to this mathematical model,
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NOMENCLATURE

English Letters:
heat capaecity
stretching constants
sum of specific internal, kinetic, and potential energy
gravity force
free surface height
unit tensor
diffusion - flux with respect to number-average velocity
diffusion - flux with respect to masg-average velocity
molecular mass (or weight)
molarity
pressure
heat~£flux vector
" heat-£flux vector due to radiation
concentration of salt-water in a binary mixture of fresh
water salt-water
time
temperature
number~average veloclty
mass-average velocity

.QD
S

o0 g2 RLHATM M

Cartesian coordinates

’

g B R = B

transformed y coordinate

Greek Letters:

W viscosity
p density
T
Q
4

shear-astress tensor
earth's rotation vector
viscous generation of heat

Subscripts:

f fresh-water preperty

B sea-yater property

X

y'}' component of property in specified direction

z

Mathematical:

- vector

= 2nd order tensor

v del operator

z summation

) partial

D{ )/Dt substantial derivative with respect to number-average
velocity

l variable preceding symbol is evaluated at the location
which follows the symbol
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INTRODUCLEION

This report describes the development of a three-dimensional,
time-dependent flow field model to represent Mobile Bay, This model
is a mathematical representation of the appropriate conservation
equations which has been evaluated with & digital computer. Since
all important physical phenomena caanot be mathematically modeled
in a definitive fashion, the ervors introduced by approximations
made to make the model tractable must be evaluated, Therefore, the
model was prepared specifically to represent Mobile 3ay,

Mobile Bay is not only a commercially important but also a
technically interesting bay to study., The bay is connected by a
tidal inlet to the Gulf of Mexico, thereby forming a region in which
pea water is measurably diluted with land water drainage. Such a
region 18 called an .estuary, The drainage occurs by several large
rivers discharging both water and sediment into the bay. A ship
channel extends from end-to-end of the bay; the channel 18 dredged
and maintained by the Corps of Engineers. The bay is shallow and
therefora greatly affected by prevailing winds.

All estuaries are so complex that any mathematical model which
may currently be implemented on a computer will contain certain
simplifications to make a solution of the model tractable. These
simplifications are so severe that once the model is developed it
must be tested to prove that it is a valid representation of the
estuary. Ideally, one would like to have sufficient experimental
data from direct field measurements to test the model. Usually,
sufficient data are not available, Even when they are, initial
attempts at modeling will invariably show some dlscrepancy, then
the model will have to be '"improved",

Methods of making such improvements are not, usually, obvious,
because the very complexity of estuaries defles establishing cause
and effect phenomena. Results from physical model studies confri-
bute much more to this stage of mathematical model development.

This 1is due to the fact that physical model experiments can be
designed to emphasize specific study of select phenomena, f.e. com~-
plicating factors can simply be eliminated in these studies. Use

of only '"real world" field data cannot be so utilized because our
environment cannot be so controlled. Of course, physical model data
is also often used without collaborating field or mathematical model
data.

These general comments concerning the interactions of field,
mathematical model, and physical model data precisely describe our
current state-of-knowledge of Mobile Bay. Several attempts have
been made to measure the flow properties within the bay; the most
complete and recent study was performed by the Corps of Engineers
to provide verification data for a physical model study which is
being conducted, also by the Corpe at Vicksburg, Mississippi. The
purpose of the physical model experimentrs is to study the impact of
opening another ship channel within Mobile Bay. FPhotographic data
from NASA are alsc available,



This report summarizes the Corps of Engineers data pertinent
to Mobile Bay, deccribes the mathematical model which has been
developed to describe Mobile Bay, and compares data from all three
sources,

SUMMARY OF FIELD DATA

Results from several field studies of Mobile Bay have been
reported (1, 2). Although these reports present many measurements
descriptive of the flow~-field, there is not sufficient information
at any given instant of time to constitute adequate boundary condi-.
tions and check-points to be compared to a mathematical model. An
adequate experiment was performed by the Mobile District Corps of
Engineers for verifying the physical model study which will be
described in the next section of this report.

These verificatiun measurements (3) consisted of flow and tide
level data through the four major river imlets to the north and the
two major passes in the south for a complete tldal cycle. At the
passes, vertical salinity profile data were also collected, Croas-
g~ctional areas fur the inlet and outlets were determined, Finally,
tide, velocity, and salinity vertical-profile data were also taken
at select stations within the bay. These regions are showm in
Figure 1.

There are other rivers which were not measured during this
study, presumably because there is little flow through them. How-
ever, what was measured corresponds exactly with the streams which
are included in the physical model. Also, no data on winds or on
flow into or out of the northern marshes are given. There is an -
ajirport weather station nearby from which some wind data may be
obtained.

The four river inlets were taken to be where the highway crosses
the north end of the bay. These inlets and cross-sectional areas
were tha: Mobile, 2,120 sq. m (22,810 8sq. ft,); Tensaw, 2,850 sq.

m (30,660 sq. ft.); Apalachee, 2,013 sq, m (21,660 sq. £ft.); and
Blakeley, 2,499 sq. m (26,880 sq. ft). These rivers are shown in
Figure 2, Notice that part of the flow from the upper Mcbile River
passes into the bay through the Tensaw inlet, and that all of the
flow from the upper Tensaw enters through the Tensaw, Apalachee,
and Blakeley.

The mouth of Mobile Bay is 30,265 sq. m (325,600 sq. ft.) in
cross-section, The pass connecting Mebile Bay to the Mississippi
sound between Cedar Point and Dauphin Island is 6,144 sq. m (66,100
sq. ft.) in cross-section., All cross-sections are the area between
mean-sea level and the bottom. The bottom location changes sizni-
ficantly with time, probablv because of sediment deposition,

The previously mentioned data are available for further study.
Only two points need further commment at this time. Low tide at
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Mobile Point occurs some 4 hours before low tide at the Mobile
River inlet; high tide about 2.5 hours before. This demonstrates
that there ire significant tidal phenomena within the bay.

The second point is that the high tide causes flow reversal
in the river inlets at the north end of the bay. This impiies that
one would have to go up-strezam before the rivers would be discharg-
ing, f{.e. the bay, marshes, and lower river channels are filling
with water on a rising tide. This fact complicates the mathematical
specification of boundary conditions at the northern end of the bay.
These marsh reglons arz clearly discernible in the ERTS IR photograph
shown in Figure 3. The dark regions in the river valleys north of
the bay are the marshes, Notice that these marshes do not extend
down either side of the bay,

Myure 4 is a companion picture to Figure 3, but it was taken
at visual wavelength., Although quantative data cannot be obtained
from guch photographs, the long distances over with the river plumes
retain their shape and the dead water region in Bon Secour are
clearly evident. Similar data in true color from Skylab photographs
are also available,

PHYSICAL MODEL DATA

In order tc estimate possible effects caused by building a new
ship channel, to be named Theodore Channel, the Corps vf Engineers
have performed physical model studies of Mobile Bay. First a set
of base data for the Bay as it now exists was collected, then the
new channel and several possible new islands which serve as spoil-
age banks were modeled and studied, The base data are of interest
to this study; such data were made available to these investigators
by the Mobile District Qffice of the Corps (4).

The region of the Bay which was physically modeled is showm
in Figure 1, Salinities and velocities at the numbered surface
locations during a tide cycle are reported for the 'surface" and
"bottom" elevations. The Mobile and Tensaw Rivers flows were
metered and reported, presumably well up-stream of the northern
reaches of the Bay. Note this does not correspond to the location
where the field data are reported., The river volumetric flow rates
were reported as (cubic feet/second) of prototype flow, and tide
levels in (ft) of prototype surface elevation. The scaling laws
used for such unit conversions are not presently known to these
investigators. Note also should be made that "turbulence strips"
were used in these model studies., Therefore, the physical model
data will be considered as its representation of the actual Bay,
which is how the modelers intended it should be used.

Tide data at the north, south, and middle points of the Bay
are shown in Figure 5, Note that high tide occurs about 3 hours
later at the state docks location than at Dauphin Island. This
difference between physical model and field data is thought to be
significant,



Figure 3. IR Photograph of Mobile Bay from NASA's ERTS Program



Figure 4., Black and White Photograph of Mobile Bay from
NASA's ERTS Program
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All velocities are veported as north or south velocity com-
pontents only. Data are avallable at many more model stations than
field stations. Interior stations at B=12 and B~32 are the only
two f£ield statioms,

THE MATHEMATICAL MODEL

The philosophy of developing and using a mathematical model
is that a certain set of equations represents the phenomena of
interest in the region of interest and that these equations may be
solved for a particular set of auxiliary conditions., The solution
would represent the behavior that one wishes to predict, and the
auxiliary conditions and/or specified parameters in the equations
would represent alternatives that one wishes to either understand
or control.

Any and all errors which might be in the model would manifest
themseives as inaccuracies in the flow description, hence, calcu-
lated results should Be verified bef'ore a model is used. All known
information concerning the flow region of interest should be con-
sidered to establish this verification, It is impossible to either
completely measure or model a large, complex flow-fleld; therefore,
model development and verification proceed in a "hand-over-f£ist"
faghion, That 1s, as more is8 learned of the flow better predic~
tions can be made, and as better predictions are made the more
important regions of the flow can be identified for further field
study.

Any model study is bounded by the desire for completeness and
the necesasity for economy; therefore, a modeling scheme which
attemps to optimize this balance was developed. Since flow within
the ship channel 1is believed to exert a dominating influence on
the flow of sea water into the bay and on the sediment deposition
trends within the bay, & three-dimensional, time dependent flow
field model was deemed essential to describe the type flow found
in Mobile Bay,

Model Development

All solutions to fluid mechanics problems are based on conser-
vation principles. These principles, usually expressed as a con-
servation of mass, momentum and energy, are presented in most stan~
dard texts of fluld mechanics for single-component flows. The
phenomena of interest is that involving the relative motion and
the mixing of fresh and saline water, Sediment tramnsport is also
of interest, but its study will be postponed to a future time.

Because the fluid in the mixing region may have two components
some care must be exerclsed to insure that the most useful form of
the pertinent conservation laws is determined. Also, it is fruit-
ful to consider and compare experimental results and analytical
methods which arise from studies of heated water discharges, The
relationship between the mase density of fresh water and sea water




and various mixtures of the same may be represented as a linear
function of the amount of salt in the mixture, but the number of
moles (or particles) in a unit volume is a constant. This means
that any diffusion which occurs must behave as a replacement process,
i.e. a molecule of 'salt-water" replaces a molecule of fresh water.
Furthermore, by introducing a fictitious molecular weight for salt
water, the fluld may be described as a binary mixture of fresh
water molecules and salt-water molecules, This behaviour of the
number density allows one to specify the condition for incompres-
gible flow by stating that the substantiasl derivative of the number
density of fluid particles with respect to a number average velocipy
is zero, or that the divergence of the number average velocity is
zero for an isothermal fluid, A similar relationship for the effect
of modest temperature changes on the density of water exists, Now
all the comservation laws may be stated.

Very generally, the conservation of mass equation states that
the amount of mass accumulated in & given volume i1s equal to the
difference between the mass convected out of the volume and the mass
convected in, For multicomponent £luids, the net flux of mass into
the volume by diffusion must also be considered.

The conservation of momentum 1s derived from Newton's second
law of motion., Expressed for fluids, this states that the rate of
change of momentum of the fluid in a given volume is equal to the
summation of the wvector forces acting on the fluid. Pertinent
forces may consist of pressure forces, shearing stressed, and grav-
ity forces, An apparent force known as the Coriolis force may also
be included when the equation is expressed inva coordinate system
which is moving relative to an inertially fixed system. Unfortun-
ately, the momentum and energy equations are cumbersome when written
in terms of the number average velocity; therefore, both the ntmber
average velocity and the mass average velocity will be used in
formulating the conservation laws.

The conservation of enexgy equation results from applying the
first law of thermodynamics to the moving fluid; it states that the
rate of increase in total emergy 1s equal to the sum of the rate
of work done on the fluld and the rate of heat added from external
sources, The total energy of a given volume of fluid consists of
three types: internal energy which may be expressed as a function
of the temperature, kinetic energy due to velocity of the fluid,
and potential energy which is a function of elevation of the parti-
cles of fluid. The rate of work done to the fluid results from
pressure forces, gravity forces, and viscous and turbulent shearing
forces,

The energy equation reduces to a trivial form for incompressible,
{isothermal flows when velocities are such that there is little heat
generated by viscous dissipation. Thus, the conservation of mass
and momentum equations produce an independent and complete set,

In addition to the general conservation equations, an equation
of state is required to express density as a function of composition
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and temperature, For liquids, density and temperature are usually
independent of presaure, i.e, incompressible.

The conservation laws and equations are summarized in Table 1.
Note that interpretation of the transport coefficients as either
molecular or eddy values allows the stated equations to be used
for both laminer and turbulent flows, The complete conservation
equations just described represent a complex set of second order,
nonlinear partial differential equations. Even so, these equations
do not precisely describe certain types of flow., This inexactness
18 due to lack of properly specifying specific terms of these
equations as certainly the basic laws must be observed. It is an
easy matter to indicate turbulent tramsport with a coefficient;
specifying the local value of such a coeffielent {s another matter
entirely. Furthermore, the microscopic interaction of the fluid
particles and solid material (i.e. sediment) is not completely
known, and is not, therefore, represented by the equations in
Table 1,

The actual solution of these equations will use an approxi~
mation presented by Frank-Kamenetskii (Ref 5) and utilized by
Daly and Pracht (Ref 6) which states that negligible differences
result from using the number average velocity instead of the mass
average velocity in the conservation of momentum and energy equa-
tions, This then yields a set of equations with only ome velocity.

Apother approximation suggested by Yih (Ref., 7) is quite use-
ful in simplifying the conservation equations, Yih recognizes that
the coefficient of expansion 3p/3dT is very small compared with unity
for most liquids and, through a perturbation analysis, shows that
¥ « U= 0 when the range of temperatures are small relative to the
mean absolute temperature, The implication of this assumption is
that the volume dilation due to thermal expansion is negligihle.

This approximation 1s analogous to that involving the use of
number-average velocity to simplify the solution of the two-compomnent
system of equations.

Before the equations are solved, one must choose a2 suitable
coordinate system. A Cartesian system was chosen.

The resulting equations, including the approximations described
above, which apply directly to non-isothermal, two-component fluid
motions for the case of interest are may be solved by the method
reported herein, The transport co-efficients may differ in each
of the spatial directions. It should also be noted that the radi-
ative heat flux vector q; of the energy equation need only be con-
sldered at the surface of the fluld; hence, it could be justly
considered as a boundary condition., Furthermore, the two most common
situations arise when the fluid is one-component (5 = 0) or is
isothermal (T = constant); seldom must both variations be considered
simultaneously.

Although the species continuity equation of Table 1 is written
for the salt concentration S, it is equally applicable for the

11



Table 1. General Conservation Laws for Modeling
Bays and Estuaries

Overall Continuity Equation,

04T, vp+p(@wl = VT~V (1)

Approximate Equation of State.

p=pf+§§) s+ (&) @1 (2)
T ]

Diffusive Behavior.

oV (U - V) = @—Q‘T (g—i + T vs),. (3)

Compressive Behavfon

p(9-T) = @-%}S (—g—% * Emj )

Momentum Equation.

%%V—l 4+ Ve(VgV) = = VP + VepV - pg - p(2:V) (5)

Energy Equation.

ié;LEl + U+ (PEV) + Veq + v-(f:r - '-iP)-V - zéi-ji = 0 (6)

Relationship Between Mass~Average and Number~Average Velocity.

U-V = J/0s,+ (M p)/(M-M)] (7)

Relationship Between Mass Flux Vector and Molar Flux Vector,

35 - '123[1 + (8/p) (Me=M /M ] (8)
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congervation of any chemical or biological species with the inclu~
sion of a rate of generation (or degeneration) term, These equa-
tions could then be applied to the dispersion of any pollutant
discharged into a .river or bay. Should the species have a negligible
effect upon the density as is often the case, then the species
continuity equation could be decoupled from the other conservation
equations, For this case, the flow field could be computed and
the resulting velocitles used to compute the advection, diffusion
and generation of the species. For cases where the density is
affected by the concentration of the species, this decoupling is
not applicable. The specles continulty equation should then be
solved simultaneously with the other conservation equations,

To model Mobile Bay, the flow 1is considered isothermal and
to be a binary mixture of salt and water; therefore, the equations
given in Table 2 apply. Furthermore, the viscous terms in the
z-momentum equation were also negletes, since an order of magnitude
analysis showed them to be two orders lower than the pressure and
gravity terms in this equation.

Solution Technique

The set of equations as presented in Table 2 1s sufficient
to describe all the dependent variables for a given set of eddy
coefficients, but the equations are in a form for which there is
no known analytical solution. These equations will be approximated
by a set of finite-difference equations and solved by using a time-
dependent technique. Before writing the equations in finite~-dif-
ference form, a stretching transformation that will create & more
efficient use of grid points is suggested, For example, by letting

v = - X
y.—c,’lt:&m(.}.2 (15)

where G and C; are arbitrary constants, the equations of Table 2
can be expressed as functions of Y instead of y. The implications
of this transformation can be more easily understood by rewriting
it 4s

Y = tan” - (GQy) (16)

When y = 0, then ¥ = 0. Grid planes located at even increments of
AY will produce ever-increasing increments of Ay, This tranforma-
tion will inerease resolution where it 1s most needed and make
speclfying boundary conditions less critical.

The philosophy of using this numerical procedure is to begin
with a set of initial values of the dependent variables at all grid
intersections and allow the flow field to adjust asymtotically
until all the conservation equations and boundary conditions are
satiafied, The final result will be a steady-state flow fleld,
Naturally, the better the estimate for the initial data, the more
rapid the convergence, but even a crude guess, one conveniently

13



Table 2. Specific Conservation Laws for the Proposed
Mobile Bay Model

Specles Continuity Equatiom.

P
B 0dpnZes nds 5

Equation of State.

P =P "'(%%) T 8 (10

Compressive Behavior,

= 3y, , dy, , B
VeTUagXx 5 45F =0 (11)

Momentum Equation,

D(pU,) _ _ OF , 8_ (ugdU 9 (ry3U 3 {pgdU
bt ax T 3x -SJ—CL +ay ,"5}‘- oz ZSEL

+ 2p0, U, (12)
D(pU,) _ _ 9B . 8 (U 8 {pydU o_ fpgou
Dt oy T\ ) Tay \ o) te | e

- 2p(L U, (13)

Dol = - %E " PE (14)
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specified, i8 sufficient. The boundary conditions will then be
replaced with conditions which depend on time, and the asymptotic
solution will become an initial condition. An unsteady solution
will result from further calculations, An efficient wethod for
specifying initial conditions when making a series of calculations
with similar geometry is to store the results of one run on tape
and recall these data as infiial conditions for the next run.
Experience has gshown that this ean reduce computation times for
subgequent runs by a factor of four,

The numerical technique for calculating the dependent variables
actually involvesa sequence of calculations for each time step.
The £irst step of the sequence involves computing new values of
Uy, Uy, 8nd S (and T, when needed) at each grid intersection by
stepping forward in time by At., This is best explained by conosid-
ering the following truncated Taylor series;

U {nL, 4,0,k ) = Uefn, 4,35k} + S {n,1, 5,k ) A (1)

The braces indicate functionality, n is the index of the time step,
and i,j,k indicate specific x,Y, and z grid planes, respectively.
A finite difference approximation to the transformed right~hand
side of the x~momentum equationof Table 2 can be substituted f£or
?U, /d3t. Similar expressions can be written for U, and 5§ or T.

The maximum possible time step for this type of numerical
scheme 1s approximately given by the Courant-Friedricks-Lewy (CFL)
condition, but in actuality this maximum time step is seldom
obtained. There are various procedures for increasing the stable
time step of a4 truncated Taylor's series such as the one shown,
but they all pay a penalty in computation time per step and/or
computer core storage. A method which has proven quite useful to
these authors is beat explained by considering another truncated
Taylor series:

Ugfn+l,1,5,k} =Ufn,4,3,k} + -g—::l"[n,i,j,k}] At
+[ Etn,n,1,61] 02 (18)

The braces indicate functionality, n is the index of the time step,
and 4,],k indicate speclfic x,Y, and z grid planes, respectively.
When (39U, )/(dtP) is approximated by a forward difference as a
function of (dU, )/(at), one has

a,

Uy {n+1!i:jsk] = Uy [n,i,j,k] + ot

{n’isj:i} +

S fnt1,1,5,k] | 45 (19)
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ORIGINA],

The (JU,)(dt) [n,i,j,k] can easily be computed from a finite~
difference approximation to Equation 12, Upwind differencing was
used for the convective terms, For the case of positive U, and
negative Uy and U; components of velocity at grid point 1,]j,k,
the finite difference approximation of Equation 12 becomes

-g%‘[n,i,j,k] Ch i_x([uxa [n,i+1,j,k] - U:B {n:iajak}]

i p[n?i::.j!ki [P{ﬂ’i‘]"lsj!i} = P[n,i-l,i,k]])

+§3{,J3u,,{n,i.1.k} W (n,1,1,k} = U;fn,1,5-1,k} W {n,1,5-1,k})
';"}i'; (Uy [n,i,j,k] U; [n:i:jsk] = Ux{n:itjsk"l} U, {l'l,i,j,k-l})]

+ GH ['(E'{l_)? (U;{11:i+1:jnk] - 2Uy {n:i:jak} + Uy [n,i-—l,j,k])

N

+ Ay

(Ug{n,1,3+1,k} - 2Uc{n,1,5,k} + Uln,1,3-1,k})
+ Y;Ay (Ux {n’i:.1+1,k} - Ux [n’i’j-l’k})]

+ G,[-(-El'*)z- U, {n,1, 3,413 = 20, {n,1,3,060 + U, {n,1,4,ka11)]  (20)
where

v {3} = 09
and

v {3} = S ()

Computing dU, /3t{n+1l,1,},k} is more difficult because depen-
dent variables at time n+l are required but are not knowm. For
this reason, solutions of Equation 19 usually fall into two classes:
the implicit schemes which involve matrix inversion, and two-step
schemes which estimate provisional values at time step n+l. From
a practical stand-point, the primary reason for including (PU.)/
(3% ) term of Equatio~ 18 is to dampen numerical oscillations of
(U, )/(dt) by averaginr radients at time n and n+l, as shown in
Equation 19, This effect may also be effectively accomplished by
averaging gradients at times n and n-1, which would give

U {n41,4, 5,63 = 0ln,1,0,k} + [ (n,1,5,k} + S {a-1,1,3,k} 5 (21)
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Equation 21 was, therefore an efficient method for ccocmputing
U {n+l,1,j,k}. Since (U, )/(dt) {n-1,1,3,k} was already available,
less manipulation per time step was required than for other commonly
used procedures, Equation Z1 provided stability comparsble 1o that
of a two-gtep technique. Both techniques have time step limitations
as determined by the Courant-Friedericks-Lewy conditions.

_ It is conceded that using Equation 21 instead of Equation 19
possibly sacrifices some accuracy in describing unsteady behavior,
but {f a steady-utate solution ia the desideratum, then lagging
(du)/(3t) by half a time step is inconsequential because all partials
with respect to time should asymptotically approach zero.

Once new values of U, and Uy have been computed at each grid
intersection U, may be calculated from a finite-difference represen-
tation of equation 11, Spatial marching can be nged in the vertical
direction, beginning at the bottom, where U, = (.

The free surface height h at each horizon:al grid intersection
may then be calculated, The incompressibility of the fluid requires
that the net mass of fluid convected Into a volume of fixed horizon-
tal dimensions near the surface has to be accompanied by a comparable
adjustment to the surface height of the volume., Since U,, U, and
U, nt time n+l have already been computed ia the previous sequence,
sufficient data are available to calculate (3h)/(3t) {n+l,1,}}. The
new surface height can be computed from:

n{nt,1,33 = bl 1,03+ [SBn,1,0) ¢ Bpes,1,1)] 8 ()

The gradient (3h)/(3t){n,{,j} will be known from the previous time
step, Note that h is related to the aize of the grid cells which
contain the surface; therefore, thege cells change volume during
the course of ‘the calculations.

The size of the surface elements may be accounted for by iden-
tifying (h -~ zy,4~y) = 2 and then writing the divergence and momen~
tum equations as follows:

U, -U U, - U U=~ U
xl_xi-l  y)  yiel , zh  emax-l , fa _ (23)

i L TS R ST 1 @ ale

X - momentum (y - momentum is transformed version of this equation)

(pa)t AUx Ut ™ Upy 1 Uyi = Yyoq
AL xi-1 i yj-1
a At + (pUx>x xi - xi-l .:P<puy)y Yj ” yj"l)

Uxh B szmax-l - xitl Pxi-1> Txxlxi ) Txxlxi-l
+ (pu,? - + :
z'z a 2% L P

+ (?YX ¥1° TYXIYJ'E) + szlh - szzmax-}) (24)

Y37 Iy 8
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Z = momentum

<pa>t EEE + {pU ) Uzh - Uzmnx-l + (puy>y (Uz|YJ - “zlyj-l)
a At P27z a yJ - yj-l
Uzlxi - Uzlxi-—l » h ~ szax-l
+ {pU, 0 X Ry - - p3 (25)

where ( ) means the average of the quantity within the brackets in
the direction of the subscript on the last bracket. The stretched
coordinate and the salt continuity equation could have been shown
also but these add nothing to the discussion at this point, If

h = zmax, a = Az, these equations are identical to the interior
equations. If the surface does not coineide with a z grid point
(as it never would), the UJ},= 0. This 1s the normal behavior of
these equations., For convenience, a certain number of z-grid points,
zmax, are always used, in which case a might be negative. This
feature imposed the condition that "a" never excedes [z, -2z, g~1 ]
in magnitude, This creates no problem; it is merely described so
that the logic of the calculation may be understood,

Pressure, the last dependent variable to be calculated in the
sequence of each time step, can be computed by a spatial marching
procedure similar to that used to calculate U,. At the free surface
the pressure will be known, and pressure at loser grid rows can be
computed from an integrated form of the z~momentum equation. An
initial adjustment must be made to the pressure at the top grid
plane to account for the free surface height,

Boundary Conditions

Boundary conditions for each dependent variable must be enforced
after the sequence in which the variable is computed during the time
step. Boundary conditions were applied as shown in Figure 6,

A no-slip condition was enforced along the bottom by forcing
the velocity at grid points adjacent to the bottom to fit a boundary-
layer-type profile. Grid points lying under the bottom were by-
passed. The vertical shear component was set equal to zero as a
boundary condition. Wind shear at the surface was empirically
related to wind velocity. Heat flux to and from the atmosphere,
although neglected in this analysis, could have been included as
surface boundary conditions,

Reflection principles were used along the bay banks, where it
was felt that the coarse horizontal grid spacing was insufficient
to enforce a no-slip condition.

Velocities through the tidal inlets were obtained by extmpo-
lation, for a given tide level and cut-point on the salinity dis-
tribution, The cut-point is defined as a level below which there
is pure salt water, These conditions could be held constant with
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time to obtain a steady-state solution, or varied as a known func-
tion of time to obtain a time-dependent solution, The tidal effects
will be modeled by imposing time varying boundary conditions at the
seaward inlets to the harbor, Over part of the tide cycle tne river
flows will also have to be time dependent, Flows to and from marshes
should also be included as part of the specified boundary conditions.
These latter two effocts have not yet been included in the model.

RESULTS

The equations presented in the previous chapter cons*itute the
mathematical model of Mobile Bay. The solution technique . '~sented
has been implemented with & computer program; this progra.. is listed
in the Appendix, Mathematically, the model is a set of partial dif-
ferential equations which are solved for a particular set of auxiliary
conditions. Since the desired solution is a function of time, ini-
tial conditions throughout the bay are required; these are not
available. In fact, one of the major benefits of uasing a model is
to first predict a quasi-steady or a periodic motion such that an
accurate statement of initial conditions is not required. A pro-
posed scheme of generating the necessary initial conditiona is
presented, The speed and economy of obtaining a solution with this
method can now be determined, Initial calculations indicate that
more improvement in efficiency is warranted before extensive cal-
culations are made., Several methods of accomplishing this improve-
ment are outlined.

The concept for modeling Mobile Bay is that the three-dimensional,
unsteady conservation laws are solved for a set of boundary condi-
tions and an arbitrary set of assumed initial conditions. The
boundary conditions are held fixed such that the solutlion to the
equation is driven to an asymptotic limit. This limit then becomes
an initial value for a truly unsteady sclution, This idea was pre-
sented in (8) and applied to modeling a bayou flow problem in (9).
The river flows are held fixed. The tide level and a cut-point
below which there is only sea water is fixed at the Mobile Point
entrance to the bay, Flow through the Cedar Point - Dauphin Island
entrance is obtained by extrapolation, These boundary conditions
and an initial estimate of all dependent variables are sufficient
to begin the sequence of calculations.

The program to perform these calculations is listed as CHANNEL.
CHANNEL describes the bay for the stated type of boundary conditions
and, in addition, places a specified wind shear on the surface and
a no slip condition on the bottom. CHANNEL is a combination of MOBILE
2 and the bayou program from ref. (9). The bayou calculation is
included as a description of the ship channel. MOBILE 2* is also

*The 2 in itse name means it 1s the second grid configuration which
has been used. Generally, there is no difficulty In changing the
number of grid points in a calculation, but for this bay calcula-
tion some care is necessary, because internal program logic requires
that adjacent boundary grids differ by no more than one. This means
that the ratios of grid points used should be kept roughly the same,
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a three-dimensional, unsteady bay model, but the somewhat more sim~
ple bottom location specification allows an overall more simple
solution. This development of programs by addition of pre~tested
subroutines to a basic main program is by design; this allows one
to test and incorporate - -* features into the calculation without
undue program rewriting,

It should be noted that CHANNEL is the culmination of several
previous studies which has resulted in significant improvements in
this basic analytical approach. Specifically, these improvements
are;

1) An equation set which has been optimized to run faster by
eliminattng terms which an order of magnitude analysis showed to
be of neglible magnitude,

2) A windward differencing scheme was used since 1t appears
to be the fastest explicit scheme yet devised.

3) Wind-shear is included as a surface boundary condition.

4) The method of applying tidal conditions has been proved
to be adequate on the more simple bayou analysis.

Starting with these program features a grid system was devél-
oped for Mobile Bay as shown in Fig, 6, Calculations were then
initiated to describe the Bay.

A zero mean~sea~level tide condition and a set-point corres-
ponding' to field observations at Mobile Point were used as bound-
ary conditions to seek an asymptotic solution, The conatancy and
smallness of the program generated error functions indicate that
suitable progress has been made to begin seeking an unsteady solu-
tion, The error functions (SBAR, UBAR, VBAR) are gross measures
of the changes in 8§, U,, U; between computation steps,

Study of the calculations and review of som. of the development
steps necessary to obtain these calculations yield the following
results.

Stable calculation time is about 0.5 seconds. Modest changes
in the grid system point density and using MOBILE 2 rather than
CHANNEL does not appreciably change thils step size; however, both
of these changes do affect the total amount of time necessary to
perform a given number of calculation steps. The significant factor
which must be considered is the amount of real time which is modeled
in a8 unit of computation time, For CHANNEL and MORILE 2, these
numbers are, sabout 6™}, for grid system number 2 (12 x 20 x 9),.
(Actually, the nine 18 an eight in MOBILE 2,) Grid system 1 (17 x
30 x 15) gives about 2571 as the real time to computing time ratio.

Data at intermediate numbers of calculation steps reveal that
velocity and surface elevation fields establish before concentration
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fields. As expected for the case run the velocities are small,
probably because the major driving force in creating flow is the
tidal oscillation which have not yet been calculated.

Initially guessed fields take a long time to change - of the
order of hours of real time.

The most significant result is that the program has been
developed, is running without apparent errors, and is responding
as expected to applied boundary conditions.

An unsteady solution has not yet been sought, mainly because
the program has only now been developed and run to obtain these
initial conditions, Secondly, several observations can be made on
the calculations and available experimental data which have a bear-
ing on the immediate steps which need to be made in researching this
problem,

River flows as boundary conditions need to be specified so that
they can reverse, This means specifying them as a function of time
during a tide cycle. Experimental field data at one river stage
condition are available and can be used for such a specification.

The ratio of real time to computer time needs to be improved
by some or all of the following means.

1) Determining if using a larger number of time steps in the
species equation then in the momentum equations improves computational
efficiency.

2) Running on a faster computer, Some runs on machines avail-
able to MASA would expedite this study.

3) Transform the time variable to reduce the real time length
of a tide cycle. Reductions in cycle from 24 hours to about 4 (the
lag time for a tidal fluecturation to travel from the south to the
north end of the Bay) should prove feasible.

4) Devise an improved computation procedure. Possibilities
from the simple expedient of devising a new guessing procedure for
initialization to using a new differencing formulation will be
consldered.

In summary, & mathematical model of Mobile Bay has been devel-
oped. This model is new ready to use for parametric studies to
predict the bay's dynamic behavior. Economy dictates that the exact
procedure for accomplishing the required computation be carefully
planned and executed.
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_APPENDIX

Discussion of the Program: This appendix describes a computer pro-
gram which can be used for modeling a bay or estuary with a shipping
channel. The mathematical model used in this program i8 a three-
dimensional, time~dependent flow field model which can be used to
describe the type flow found in any bay or estuary by changing
appropriate boundary conditions and geometry.

Mobile Bay was selected as the bay to be modeled, The compu~-
tational techniques and equations solved are presented in the
chapter on model techniques of the main paper, Comment cards are
used throughout fn the computer program to indicate which operations
are being performed, A Bimplified flow sheet 18 presented in
Figure 1,

Input Guide: All data cards to be used in the program are read by
SUBROUTINE PRELIM, Proceeding eaciy READ statement are comment cards
which define each term to be read and specify the appropriate units,
These data are nondimensionalized before using them for computations.
Two basic formats are used for input, Il0 and F10.5, The I10 is an
integer format consisting of 10 columns right justified; the F10.5
is a floating point format occupying 10 columns with a decimal point
punched on the card,

At the completion of the run, data are written on a tape in
SUBROUTINE ECRIRE. This provides data for a restart capability or
a plot program,

When the restart capability is used, data are read from a tape
by SUBROUTINE LIRE, The option of calling this subroutine is con-
trolled by a data card as described in SUBRCUTINE PRELIM.

Table 1 provides the details of the card input,

Description of Prinktout: This section presents a description of
the CHANNEL program ountput,

Initially, the input parameters are printed in order to identify
the problem and to verify that correct values were used. Then a
complete deascription of the grid systems in the three coordinate
directions are printed. This description includes index numbers and
dimensionless and dimensional values for the locations of the grid
planes as well as stretching function values where applicable.

The physical location of the boundaries of the bay are printed
as it was read into the program and as the program describes it in
terms of the above grid systems. I1f desired, a description of the
floor of the bay can be printed, This portion of the printout is
generally suppressed by branching around it with a G# T¢ statement
because of its excessive length and low usage. This same comment
also applies to a portion of the printout that desecribes the heights
of the banks along the boundaries of the bay. Then the maximum
velocities, east and west bank locations and depths of the rivers
entering the north end of the bay are printed.
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Next, terms monitoring the overall changes in the salinities
and horizontal components of velocity for a single time step arve
printed for selected time steps. If the number of time steps speci-
fied in the input data is achieved, a message stating that a stable
run was made is given and then values of the flow field variables
are printed at selected Y~Z grid planes! with velocities in M/S,
salinities as fractions of Gulf water salinity and pressures in non-
dimensional form, If the surface becomes too rough or a negative
pressure below the surface is encountered, a message identifying
the caugse for premature termination along with its locatiom in the
grid system is given, Values of the flow field variables are then
printed as above. TFinally, the free surface heights relative to
the top horizontal grid plane are printed in M in the form of a
map for ease of interpretation,

Program Listing: The following pages contain a listing of CHANNEL

and the required input data.

lyhich Y-Z grid planes are selected is controlled by LOGICAL IF

statements that can be modified as needed.
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FIGURE 1
SIMPLIFIED FLOW CHART FOR CHANNEL

START

\READ INPUT PAMMETERS/
PERFORM PRELIMINARY CALCULATIONS
YES /5\ NO

START
?

INITIALIZE FLOW
FIELD VARIABLES

VARIABLES FROM TAPE

READ FLOW FIELD /

PP o, T

8

SALT CONS. EQN, FOR S IN CHANNEL

SOLVL X MOM, EQN, FOR U AND

AT NEW TIME

[ ]

SOLVE VOLUME DILATATION EQN.
FOR W IN CHANNEL AT NEW TIME

1

SOLVE X & Y MOM, EQNS. FORU & V

AND SALT CONS, EQN. FOR S
THROUGHOUT BAY AT NEW TIME

SOLVE VOLUME DILIATATION EQN.
FOR W THROUGHOUT BAY AND
FOR SURFACE HEIGHT AT FREE
INTERFACE AT NEW TIME

SOLVE Z MOM, EQN. FOR P

THROUGHOUT BAY AT NEW TIME \mun: FLOW FIELD /

'] VARIABLES ON TAPE
SOLVE Z MOM, EQN. FOR P

IN CHANNEL AT NEW TIME

NEGATIVE P (A\FIELD VARIABLES
?
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CARD KO.

VOOV WN -

TABLE 1
INPUT PARAMETERS FOR CHANNEL

VARIABLES
LTAPE
IMAX, JMAX, KMAX, JWAG, ®XMXC
NMAX, NPRINT, NBAR
FETCH, YMAX
XBANKN, XBANKS
DTREAL, YK2, ACCEL
HREF, SIGMAT, PERI@D, TIDE
ROUGH, V@NKAR
VWIND, DIRECT, PHI
CDEPTH, CUTPT
TIMAX
SPUTH(II), EAST(II), WEST(II)
CPNVRT
YW(I), YE(I), DEPTH(I), URIV(I), RIV

* IMAY of these cards are read.

%% A card is read for each of the 4 rivers entering the north end

of the bay.
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FORMAT
110
110
I10
F10.5
F10.5
F10.5
F10.5
F10.5
F10.5
F10.5
110
F10.,5
F10.5
Fl10.5




S$53dd TTIvD

*"g7131d4 3IHL H3A0 S3IBNSS3Hd IHI 31vVadn
001 CL 02{0*3N*1NDAINIIL
A1Q0I0A 1IVO

*ALIDDIEA S0 SININODWOD TWINODZ IHOH 3HL HiIM ALITM1IHILVIWDD

404 1HDI3H 3JDVIENS ONY ALIDO0NSA JO0 SLIN3INODWOD v2Ii¥3an LSNrav
dnlas Twd

*ALID01AaA 40 SALNINDDWOD

AYAINDOZIHOH 3HL ANY ALINITIVS dD S3NTIYA M3N *D71vY 01 3WIL NI Quvad0d d31S
JMZ<IUJJ¢U

NW-E=NNH

OW-E=0W

T+N=N 01

v1i38+0* 1=0HY

W1l 13ddd TIVID

(12 }IN NOISNINIO

L1 EHI* M/ 53000/ NOWRDD
{21 IMZ/73DQIM/NOWNOD

MRV EXISZZUD*SNIASIA*ISTIAHVEA*UHYEN BVYES * HATTHOL /DS T W/NORRNOD
(Z22)AS3Ar*(22)1SvaAr* (£2)1SIM* (22)1sva*t (22 ) HLNOS/ Q00D /NORKOD
AV LI LADATIN S XY RN INIEIN*HVYEN * DN NH*N/dILS /7NOWNOD

THMMS IdXA* TWFM® TAFR: THWIA ITdIMCASNA

STHAA* IDANACIWNCACIAOA* TNTA® T TIACQTI0A *MINA
STRMN* IAN*TRCN* IAEN*THIN® IJIN*ATI0ON*RIANN/ALDITIAANORNGD
IWCAS*IACAS*ZAS*TAS*ANIZA*ANIAG AN IXA* 2010 LC*ZAA0* X O/CGIHO/NOKNDD
HidIAD *VOINC* XVHA *HI1334VLII8* Id*AVHO * JIUH* 43UA/SLINN/NONWDD
TINVHIY* TWOXKWH 3
SOXWH*OVAL S ITNXVAN* XYNN® THXVHRE * XYWL TWXVHI*XVHI/SLINI T/NOWRDD
LTTIDZ*THA (O FAAS (02IASC (ITIZ*{O0CYA {21 IX/TTINd/NOWKDD
(2T)28Z* (210D 1A (0S*2T)8Z* (0C* 1) 400 1A%/ HOO IS/ NORRNOD

3
3

{(11+*2110oNn0a ]
SLIT*21)D8*(TTI*2142IDS*{T1I*ZIIDR*{TI*21*2)IN/YNINIT/NONNOD
tog*21)4uns 1

$(02*21)10HC*(T1E*02*21JL0OAQ {1 1*0Z*C1)10NASENINI U/ NOWNKDD
(11*02*21)d*{11*02*21*2)S/2N3WIA/NORNDD

(11*02*2L)M L1102 2TI*2)AC(TTI*T22T*2)IN/TNINIT/NORKOD

29

ORIGINAL PAGE IS
OF POOR QUALITY



I=({1}IN 91

X¥YwWl¢i=1I 91 0C
(D0ST*9)31T MM

3NNT1NDCD 901

0*001I%33dHx{ZO=-(r*12d8Ns)=(r*13)34NsS
AVWC* 1= 901 00
Xvwleti=I 901 Cd

SNNILNOD OT1

HeE e T MING*MINS*MONA*ASNA*RINN(CO0T *A7T}3LT UM
*33S/SH313W NI Q031NIS3Iug 3¥v S3ITLISOUTTIA
AFYAXINCF*T IM=MINM
SIHAXIANCr* ] *NRW)A=RINA
SIHAX (AT *T*NWIN=MINO
(AF*I)d=RA3Nd
(A*r*1I*NWIS=MINS
XvwWx*i08¥=X 011 04
(LO0OTI*m7I)31] 8M
(r*1340074%=108%
ar*ar=r 0t1 DA
{1)l1svar=3ar
{(1)1S3mMr=mr
XYWNI*TI = 1 011 OO
(100T*AT1}3L] UM
HYBASHYEN ' HYOSS*NI(OCOT*ATTIILT UM
(EQOT*MTI)3LTHM
3414833 T1TVD
*9N1110d d0 1y¥v1lS3d d0d4 J3H IdVl ND NILLITHM 51 Viva
. 0T DL O9({XVHN*LTI*N)IL
*3Ju3H DD CINOD LNIWILVLIS 3Lidm 3LVIA3IWJALNI NV
0Ff O1 OD{(UVGN/NI*LINIHON®IN®N}AI
UVEBN*Z=HVEBN
HYBA*HYBN* dvES *N{Q00T *RT1)TLT EUA
02 01 D2((EVENSNIxHYEN"IN* NI D]
*41S IW1l SIHL d¥0d4 Q3 1INdW0OD N3I38 MON 3SAVH S3T8YIdVA LN3ON3dST TV
001 O} O9{(0*3N*LNDATN)L]
123538d 17vD

001

0ot

og

u

30

ORIGINAL PAGE IS
OF POOR QUALITY



|

(S *TI3* XL EI*XS* 163 X6*S 114 XUGEI*X02)LVHEOY #1001
(/*2SH3L3IN—30903IM -7 3
SXS W IHDIAN s * X 64 s N=X3s *XOT* aW—=BZa* X6 e 1+ *XS2 /7 )L¥YHNHO3 EIQ1L
({S*CI3*ASIP*(EI*ASIZ*ASTILVNEHODS 2101
(/%D e *XET* 4SS e*XET* aDRAMEXETI* aDN *NB 4N * XL e 12*X22*//)1VYHE0E 1101
{(/7)1vnNya0d v001
(/74'"R0ON ZAS *NI1vVvOY SN 335 IWAD TIVLAHEE*XZ '/ 3
¢ ,*3dvl JIHL ND 310HM NOA OGNV NNY 3N8V1S v OVH NOA.*x2*/ 3
¢ INIL 1SN 10 TIvAHOS*XS*//7)ivind0d EOQ1
({ELI*XEIE*(O°EI3dT *XL)S)IVYHEHOS 2001
(/7" AHI*XS*IrHI*XS5*THLI*X8* a3
JHNSSIAHAHE*XTTI**IONDOD L IVSHOI*XSI*MHI*XG6TI*AHTI*XET*NHI*XET*//7)Llvnwd0Dd 1001
{9*€1 3
SdI=HVHAHS * XSG *9* £ 133 T=UVHNHS XS * 9 "ETAd T=UYVASHS *XS* Y I=NHZ * XS )LVWHOd 0001
ANNIALNOD 0g2
TAZ*(I)DHO AN INUIX* T82 1{+ 10T *AI)ISLT HA
A3uHx( I IMRZ=TIMZ
HS38H%x( 1 )X=3NH1X
438H%x(1)082=1497
XVYWI*I=1 02¢ 0Q
(ET01*MT1)3L I U
IJ2A3RS TIvYD
JNANI LNDOD 012
INNILNDD O0EZ
LRAFIIDA* (R*INHIDSA*TR*TIN*N*I(Z2I0TI*MTI)3LT HM
dSuARX IR T IDOR=IA
A3VAE(ARCTCNWION=IN
Q12 01 DOF(ovmr*13)82°19*(X)DZ2)31
Xvnlti=1I 0ECZ 0OQ
(STOT*mA)ILI UM
IXWAN*TI=N 012 00
(ITI0T*m1)211UA
(XYWI*I=14(r*1)dunS)}*r(20S1*9)3L1um L1
Cr=1+XVYHlr = 1
X¥YWf*1l = fr L1 0OG
(XYNI*T=I*(I}IN){TIOGTI*Q)ILI LN

31




anNz

401s

((2°GS4%X1)02%2°Sd*XECL* =T s JLVYHHOA
(/749112 =1H2* X Y1V WED3

(7/7*°"WD NI S1H2I3H IOVIHNSHEZ* XSS/ // ) L¥HE0S
{7)11¥YRE0S

c0s1
1051
00S1
Stotl

az



T=dv¥8N 137
*Q3iNIHd 3HV SYSA*HVEN*uvES ZIHIHM HIBWNN d31S5 3wWILl 3HL S1 dvVEeN
*0SY IJ43H 3dvl NO NIL1lTaM JuY S3NIVA * 035N IE NVD INIWILIVLS
TLIHM JAVIAIWEIINI NY HIIHM a0 <318 Iwll V 30 HIEWNN IHL S1 LNIUdN
*5u3lS W1l 40 HIHWAN WIKWIXVA 3IHL SI XVAN

IXHN*OVAM * X YRN*XVAC*XTYRI(O00T *d713CGV3aY
*AINNYHI 9N1ddlHS 40
T3Q0W 0-2 NI SINIDd QIlda9 IvII1d3A J0 JIERNN WIRIXYW FH1 §1 OXWiH
*AVE 3SHLI J0 TTINNVHO

JdIHS THL S0 ANITHIALNTD 3HL ONUT- INIOd QI8 3HL H0 Y3EWNN 3HL SI OVAr
T . +sM13A1D36538 SNOILDaNIO

ZeASY TJHL NI sSios -0l S0 8F3EWNN HONIX VA JHL UV XVYRASXVHI *XYNI
3dvl (0001 *HTIQV3Y

1=3d¥ 11 135S *3dVl 3IHL WOHd4 Ov3d 0L i1NVM NOA 41

0= 3dVLiT 13S *034IS30 SI iyvis qiI0ld v 41
INDAR*1AINI*SHANVEX * NANVEX /S5 YD/ NORNOD
AL I/ X3ONI/NOKEKNOD
L 871 *MTI/SFADI/NORRKROD
IOV X A3Rd*SNAIIV*ISIATHYEA* HYEHN* YVHS * 8A Ta0L /D3 I K/NCWROD
(22 I 1SINHr*(Z2ILSYAr*+*(22)1i5S3R*{22)1SV3* (22 YHLNUS/QBODI/NOKHDD
(P IATHO* {P)IVHONY® (PIATHEN* {VIHLA3A* (¥ 3AC (VIMRA/SHIATH/NORNGD
HOIHED*HI I ZA430D*HALS30D2* ZAS30D* HA A50D/88N 1/ NOKRHOD
d*AONIMS* XONIMS/SIDHOI/NINNDD
SAV LT ANDAINXVAN* LN IHAN* VAN DR Nn *N/dSLS/NONWOD
dVANNS* INTINNS/NT/NORKWOD
INFAS*IArAS®*Z “S*ITAS* ANIZA* ANTACQCANIXG*20LQ* L0 ZAACG*XA/TIHI/NOWROD
H1d3GD*VOIMND * XUWA*HD133*VAd8* Id*AVHD * JIUH® JIUA/SL INN/NONNDD

TINVHIN* THDXHN
COXWHES MO TR XVYRNE XYNY S IRXVYAS XN * TRXVRI* YYRI/S1INT I/ NORNOD
CLIIDZ2*2XA* (G2), - S* LOZIAS*LTITIZ{0Z)A {2 IX/ TN/ NOKKGD
(213282121108 1M* (02821382 (02*21)W0012~ 7YO014/NOWKOD
{11*21214DNa

LTS TIDG* CTIT*2T . )S{TTI*ET)IOM {1121 2)ON/sYNINI O/ NOWWOD
{11*02*21)d*(11402*21*2)S/SNINIT/NOWKDD
(1T*02*CTIIMNC LTI 0Z *ZI*2IAC LTI CE*CT*2IN/INIRTIA/NDWNDD
NI13dc 3IN11N0E8NS

3

3

DO Uuuu

(SR G VIV RV

vu

33



IHG* 123U IA* ONIAA (1001 *YUIAVIY

*AYE 3HL JO JCNLILVT 39VHIaAVY IHAL SI IHd

SIX¥X 3AI1IS0d 3H1 WOHd 3SIAANDI0TIOUILNNOI ONY

$33u930 NI Q3UNSVIW ONIADTIS S1 GNIM 3HL HOIHM NOILD3WIA 3IHL S1 L1D3d1ad

FOvAHNS 3IRL JA08BY SHILIN 01 OIUNSYIN DIS/WD NI a33dS ONIM 3IHL S1 aNIMA
HVANOA*HONO® (100! *y)AvaY

ANV LISNDD HIAV] AUYUNMNOE IYSHIAINT NYWHYN NOA THL SI HVINDA

*SHIALIWITIIN NI J3UNSVIN SI HONDHY *WOL108 3IHL NO IINIINGQHENL

DHL SIAVHINID HILIHA JIDIiuvVd 3IOVUIAY IHL 40 ¥313wVIC 3IHL S1 HONDY
3011°A01Y3d*L¥YNDIS*Jd38H (10J1 *¥1)av3y

3011 MO ONV HO1IH N33R1I8 *WD NI 3AINIWILSIA LHO13IH S1 3AIL

SYNCGH NI 37IDAD WAlL 31ITAWOD V H0d CO3YINDIN 3WIl 3HL SI GOl uad

0*0001 » (0®1 — HILVR VIS 40 ALISN3IA) = LVWOIS

"W IEND H3d WO 01 = H3ILvm HSIUA J0 ALISNIO

Y3 1VA HS3HA Ol JAILVISY YILVA VY3S J0 ALISN3IO S3I141II3dS LVYWOIS

0=% 0L

SONOdS3¥-80D Hid3Q S1HL "TT3NNVHD dlHS 3HL JO0 3AISNIOXI AvE IHL NI ANIOd

453d330 3HL NVYHLI H¥3d330 ATNIHOITNS S1 HDIHM S3313Ww N] HiId3Q SHL ST J38H
U3IOVEESHACIVIELIA (1001 %H1)Av3Y

438NYd INILNOYBNS NI *DIVD SI INA "0°2/1d NYHLI SSIT Z2MA INVH

SAVATIY 1Nn8 *03dWIND3Y SY iSNrdV 3 *SNOILINIZL30 d304 838NH INILNOHSNS 335

“NOI11D3dId LS3AA-1SVI JHI NI SLINVISNDD 9NIHDLIHIS 3aY 2¥NA 2 INA

*NOILYNO2 NOILVAYIASNOD

17¥S JH1 JO 3INIOY3ANDD SN11103dXN3 d0L2Vd NOILVAHIIIDOV NY SI 19230V

*SANDD3S N1 dJd31S 3W11 3HL J0 3Z1S 31l SI w3dla
SHANVEX*NXANVYEX (1001 *¥)Aav3d

SHILIWODTIIA NI ——-—— UIZATTVYNY

ONI3E A¥E JH1 J0 1S3IM SHL 0Ol AVE 398VT v 01 ONIN3KHO SSVd ¥

40 SANVE HINDS OGNV HIHON 3H1 d0 SNOILVD0DT1 3y SXNVEX OGNV NMNvVEX
XYWA*HDLAL (1001 *¥)0OVEY

SHILIWDTIL A NI AVE M1 40 HWNVE 15v3 3HL 01 T1INNVHD diHS 3JHL WDyd

FONVISIG 3IHL NYHL ¥831Vv3H9 ATLHOITIS 39 CTINOHS XYHA

*MNVE 15¥3 3HL DA

(OVAr=r)TEBNNVYHD dIHS 3H4 JO H31IN3D JHL WOBA IONVISIA *XVW 3HLI SI XVYWA

SYUIL3INOTIN NI  HINDS 0L HIAON WOH3 AVS 3HL 40 HLION3IT 3HL ST HOLIH
VEN* INIUAN*XVRN(CGOOT *d1)av3y

VoL vuvvopuLu oy VDO

VU

VLWwuy

34

ORIGINAL PAGE IS
OF POOR QUALITY



1 01 09 (LaolnNd*3"{A}2Z2)4dl
T+M=M
o=3
H439R/1diNd=1d1ND
338Ny TV
T=DXHA=THIXNWA
T=XVHA=THNXVYNN
T—XVHC=THXVYRI
T—XYNI=THXVKI
LHANDOD (T100T*U)0V3Y
(13X453M*(11)1Sv3*(11)HLNOS {1001 *y1)av3y
XYWi1*T=11 2 0OC
d38H/ {SANVECX0° 0001 }=SMNVEX
A3HHZ (NANVEXX0° 0001 I=NUNYEX
Xvnil L0001 *u1)Av¥3aY

*S¥313N OL

JA08Y SLINN 3HL JO dHO1DVd NOISHIANOD 3HL A-4ID3AHS Ol duvd ViIvad 1 Av3d
(IJATLVS3N SAVMTIVY* *3J10ONYAVE

3H1 30 AUVONNGE NY31S3s 3HL 0L ENNYHD dIHS JFHL A0O¥d 3IONVLASIA JHL °¢
*AVE JHL

40 AYVONNOB Nd#31SV3 3HL D1 I3NNVHD JdTHS 3SHL wNOdd JIONVLISIO 3IHL *2
{HD13d HLEIIM ONZ 2 0°0 HIIM
NI93IE)*AVE 3H1 30 AYYAONNDE NY3IHLH0N 3HL 30 HINODS JONVAISIA 3IHL *1
eececsesonA4ID3dS O1 SAUVD ViVO XVWIT Ov3Iy
SHNVEX *NANVEX (LTO01*MT)3LI UM
1diND*HLHIA3(BI0OTI*ATN)ILIHM
IHd* LD3HIA*ANIMA(BOOT *M1)34] UM
SAACNVHA*HOLII(LOOT *AII3LT eiM
S3011*00143aAd* J3UH(200T*M)H1]1 UM
HYEN* AINTHAN * XVANSDXHA*DOVAT * AVAN* X VYN * XYHIC(VYOOTI *MTI)3L]I HA
HYUNOA* H2NDY* AVROIS(EQOL *MT)3L ] NM
3DV AVIYNLA*AdVITIH{CO0 1 *ATT)TLI NN
1dinN2*HLH303( 1001 *H8TYAV3Y
*Su3LAW N1 O0=x 3A0BY AVYE N1 3963R 17@S 3HL AdC 1HO9I3H S1I 1dind
*SH3IL3IW NI I3A37Y

¥3S MvaAr ADTI2E TIEANNYHD SN1ddDIHS 3JHL dJD HIE3Q 3IHL ST H1ld30D

VWououwuououuy

(SRS

35

ORIGINAL PAGE IS
OF POOR QUALITY



1+0=r

SYAr=r

(SLVA-O* I3 (1 —I1)1S3M431VYRkx(I])ILSIRA=LSIAMA
{IALYM-0*1)2{1-11)1SVI+ILIVMK{TTI}ISVI=L5VIA
{(1=11)DHLNOS—={I1)HLNOSY/{{T-ITIIHINOS~{ T IX)}=31VM
01T CG1L 09 ({(I)X*"1*{11)HINQS)I]

i+1I=11

I1=11

XvwWl*zg=1 91 0d

(T1XASYIF* (T)LSIAMC* 13ACTIARAYT (ETOT*MAT1)2L]I UM
(1lS3mMA*1SY3A) WOLLIOB Tivd

(1)LSIM=1STMA

(L)LISVY3=1SV¥3IA

S3UH*( 1 )1S5v3I=13A

J3UH*{T }1STA=TRA

I+r=01)1S3Mr

2 01 09 ({1)isam*19*(r)Aa)dl
I—-r=r

SYRC=r

I—-r=(1)isvar

9 DL 09 {((1)lsSv3*1*(r)Aldl
1+0=0C

avYmr=r

I1=1

(ZI01*A7I)3LT UM

ILSIM* ILSVYI* THINOS*I1 (TTOT*MA)ILT UM
S3UHE{ T 1)LSAR=T1SIM
A3UH*(11)1Sv3=115v¥3

- S3uH* (I IHLNOS=THANDS
HS38HZLEANDD*{ 11)4AS3M={1T)153N
S3HH/LHEANDOD2( 11)4SVY3={11)15v¥3
33HH/LSANDDO* (11 )HLINOS=(11YHLNOS
XVH11*1I=11 ¥ OO

(0101 *R7I)3LIGUA
(AJdHFAYHEO )L HOS =33 8HA

T=5=1N2H

A ¢

ot

36



y*1=1 2 00
(S*0+ATUIXIH4I=(1)ATHF OF
Al (I3AIBN®{T1)HLIIQ* CIIIA*(IIMA (TOO1 *HI)aVIH
v*i=1 O£ OO
SQ00*0=ZAd30D
S00*0=HAd430D
S200°*0=20d302
5¢00*0=HAd430D

*23S/5W313W NI 3311120773A dHIATE WNN

—IXVN FHL 3dv (IYAIaN*SHILIN NI HIHJ3C 3IHL INdN] ANV*O*0=A SV

*SH3ILIW NI Hid3Q 3HL 1NdN]I ONY *0°0=A SV

“ISNNVYHD dIHS JH1 Hilm 3¥0HS 2H1l 804 SY *"CGd¥00D L1S53M ONY 1SV3 3HL d03
SIINA 3WYS JHL 3SN *AVE 3IH1L 40 GN3 HIHON 3HL O0AIN1 SNIMDTIZ SH3ATY 3HL A0

SH1d30 IH1 ONV SHNVE 1Sv3 2 1S3M 3HL 40 S3L1VYMN1QHO0D 3HL av3d 01 LINVA i
INNIINQOD GO06

o¢e

ULuuuy

NYIHEZCIVIHASTIVIUX *(C* I138Z (r* 1JE00TAN " I(2101 *AII31] HA
J3dH%(r*1¥82="Iv34682

SAUHE{F ) A=TIvIHA
AFHHE( I I X="Tv 3 uX
er*ir=r 0c<c 04
({1)isvar=er
(1)1samr=1Lr
XVvWI“I=1 02 04
(STIQT*MT1}3LI UM
0006 0L Q9
INNILNOD 91

CIYAISVAr* {I)LSANMr* 13A*IMACT (E10T*MTI)ILTHA
(1S3IMA*LSVYIA) WDLLEOE IV
HA3UH%1SIMA=TRA
HA3UH%xLSVIA=T3A
1+r={1)1S3AAr
v1 01 09 (1STIMA®LD*(r)A)Il
I1=-r=f %I
OVAr=r
I-f=(Y)Lsvar
21 0L 09 {(15Vv3IA*11*(riAldl

37

IS

-~
T

OF POOR QUALITY

ORIGIN AT, P A(



(1430 *138007X=4008X

XVHF*Ig3ar=r 9% 00

(It T+IHMT*1)d=(N*r*] )d
XVRX*108M=M &% 00
{INAr* I )H00IdN=108X

INMr*i=r %v 0O

T+(I1)ASVIr=1d3r

I—(1)LS2Rr=1nAr

XYWI*TI=1 0S5 0Q

25534d T7IWO

§53¥d T1IVD

38171 TIVD (1°03°*3dv1iT)dl

AVLINI WD (0°DI*3dviIddl
10+5*0=2010

JdIJHH/ ST VAXTIVIELO0=41Q

(2 (J3HAX0*00 1)) /XANIRA=XONI M3
(% (A38A*0°00T )} }/AANIMI=AONE M
AONIMI*XONIMR J* ONIMS (600T “MTIILTI UM
{0*081/Id*xLD32ICINISH*ANIAI=AONI A
(0*081/1d*%13381AYSOD*ONIR J=XANI M
(EECT1*x+0ON IMA )Y 2% =3vI * I=0ONI KL

S*B FHVANCA=OVINNS
{HONDH/Z2* 02907 IW=TINTINNI
J38H/HINOE=100* 0=HONOH

HIUA/ ST HHE{ THDINIS *VOINA*0* 2 =4
Z0%xV138x0*Z2—-=HD14D
LVYHWOIS*1I00°*0=V138
dIUA/(I AT GN=(T )AL HEN
J3uH/{ 1 YHLd3O=1 1 }H1d3d
AFUHAC1I)3A={T )3 A

A3UH/(TIRA=(] }MA

#41=1 %< 0a
(IMATEN*TI{(SCOL*MTI)ILT M
(I)HIHIOYI* (1)BA*I*({1IMACTI{VIQT*AT)3ITUN
13ANOD (1) 3A=(]1}3A

LHANCI{ IImA=L{] IMA

e

ve

4

38



aDSHIO/3NAQs *XC*E*Q13d I=XAONIMJHL * XS 1
S JDSHI/3NACL*XCA*E*01I3dI=0ONIMIHO *XE*/)LVYiWHOD 6001
(4S33893Q « 3
Sp*6dt .= AVE H0O 3ANLILYTI FOVHSAVa*XS*/*4SIXV=X Z2AI111S50d WOHY 3
JSIMAMIDTIII INY *93C «*w*6d%s= INIMOTE SI AONIM HDOIHA NDILID3HYICG *XSr 43
€3 DAS/HD ¥t 6Lt = FIVIUNS 3A0BY SHILIW 01 Q33dS ANIM*XS*/7)LVYWHOS B001
(P 64%a= CSHA+*XS*/*s"HA & 3
tpehadt,y= AUNVE 1SV3 01 TISNNYHD dIHS dO d3LN3D WOY3 *LSIA *XVH. *XS 3
S/ "RA s *v*E6d = HLINOS 04 HAIMON ACHd AVE dO HISNI T *AS*/)IVHWEDD L0011
Ca"HD s*v*5d%:= 301L+*XG*/ 3
*2SHNOH +*P*6d%*e= QOIHAC+*XS* /7 2SHILINW 2 *V*63%v= JIUH* XS/ AV HEDS 9001
{201
AS/SHILIN +*¥*6d%: = 2 *11%s H3A1IH dO ALTIDDTI3A WNWIXVWR. *XS*/)1VHN0OYD 5001
(E1%s= JdVENa.*XS*/ 3
SHLT %= UINIHdN *XS*/*VI®*a= XVHNL1*XS*/*EI% = DXAN*XS'/*E1%s= OVAl. 3
UG E/CELY = XVYRNA* NG /LI a= XVRAMa*XGE/*CI%a= XVYHNIZ*XS*/)LVYNEOd %001
- (v*6d%a= INYLISNOD NYHUVYA NOAR*XS 3
/% aSUHILBANITIIAN a* v 63 s= HONDYUL.*XS*/7*¥*63%s= LVAODIS»*X5*/)1VWHOS ECO1
{v*"6d%+=T133DVs * XS 3
¢ JSONODIS ' 7°6d% a= MVSUHLAL*AS*/*E1*s= VYL T *AS*/ILVRIEOD 2001
(5*0T46)1LVHEOA 1001
(oilg)ivhdod 0001
INNI LNDOD 99
(A*C*I*NRIS=(A*C“I*0NIS
AT * I*NWNIA=(D M *]T *ORN)A
(AT *I*NRWIN=(ATF*I*ONIN
AYWA*TI=% 09 D0
X¥wr*i=r 09 04
SNNTINGD 193
(A*I*NH)DS = (A*TI*ONIDS
(A I*NNIDN = (AT *ONIIN
DXWA*TI=N 19 DO
X¥WIi*I=1 09 00
ANNILNGD 0S
(A*1-1d3r*1)d=(A*Fr*] }d 9¢
XYud* LO8N=A 9v (0O

39

ORIGIN

TY

AL PAGE 15
POOR Quay]

. Op



an3g
NHNnL3Y
(v*°64% s= 1diNDe*XAS*/* 9 *H6d% s= HLdIOQDW*AS*/ILVYHEHOS S101
(P° 64 s =SIHNVAX s * XS 464 e =NINVYEX y *AS*/JLVNEOY LTIOT
{(9*£13dl*Xs I
SQeC 13T X299 EIRAdTI*XQI*9*CISdI*XOTI P I*XOT*EI*XB*EI*XB }IVHEOS 3101
(7% IVIUBZ 4 * XS T s IVIHAL * X1 IVIUX» i
NG T (M IYEZ 44X (T L1 )HOD TN X012 Ca*XOT* 214 *XOT/)AVNEDS S101
(E*6d*y = ¢ 1
TI*,HIdSO e *XS*E®64d%s = s*TI%a3A*XS*E"62%as = s *[I*aRMAG*XS /)LYWHOS VIODI
(YI*XOT *VISX2I*9*'CIdI* AL I *ETIJI*XOT*EI*XET }AVHUOD ET101T
(/7% lSVAra*XSI* s 1STAr 1 *XGT* 2 lSVIAL XS T*alSIMA*HSTI*sI+*XSI/A)LIVHNUOL 2T01
((9°E1331*X0T1)12*9 "EIJdI*XET*¢I*XET AVHEOD 1101
(/7% lHITASTM*XST S s () TASVI+*XST* s (W) THINOS *XST*aI1a*XST1*/)IVNE0d 0101
(/7 DSKHO/INAG*XZ*EQTIdI=AONIMSHL*XS ¢

40



(XYWNC*TI=r *(xXVul1*I=1 *(r*1)806714%)) {(£)1Qvad
(XVYHr* = *{XVYWi*l=] *(r*13862)) (£)qav3dy
*IXVWI®SI=1 *(f*1)28n5)) (E£)av3y

(XVR* T=r
(XVYHAC I=H (XVAL P I=M S (XYW I*I=1*(H'r*TI)d))) (E3QV3YH
CXVYWARASE=N C(XVAT*I= * (XYl *T=] *(A*C*I*NWIS)Y) (E)Qv3ad
(XVIWHA* T=A* (XYW I=C* (XVRICTI=T*(X*r*J)A))} (£3av3ad

FAXVYWIST=T *(A*F*I*NWIAY)} (E)OVIY

(XA T=H *{XVWl*I=Cr
SN I*NWIND )Y (LE)AV3Y

(XVHRHA*I=3 ¢ [(XYWF* 1= *{XVWI*T=1
(XVRA* T2 (XYW 1= (XVWI* I=1* (N*Tr¢T1310A0))3) (€£)avay
(XTAXN® I=X (XVINC® 1= S (XYW I*TI=1 (A r*1)1anaj))) (£)av3ay

(XYW T=C* (XVYRI*TI=1*(r*1)10aH40)) (E)Qv3IY
{XVHAr*I=r* (riManvgzZ) (£)av3y
(XYRAr*I=r*{ri3xaNvgz) {(g)av3d
(XYNrsi=r*(ri)sMNvaz) (E}0vay
(XYRF*I=C*{TINMNYEZ} (£10QV3YH

(P*I=I*(1)ATIUr*{I)IVRHOWHE* (1)ATHN)

LOVME * DXWA X YRA“XVHM *XVYWI {£ yav3y
E ON1IMm3H

(TEIMANVYEZ*(TE)IANUNVEZ* (IC)ISANVEZ* { IEINANVEZ/ FUOHS /NOKWOD
{HIAINUMC{)IVRONE® (PIATNN* (Vv )IHLDSA* (V) A (V)IRA/SYUIATI H/NOWNDD
SAV LT *LNCASA X VWNC INTUON UVEN*ON* NW *N/d31S/NOWWOD

(TT)DZ%2UA {OCIAAS (Q2IAS*(TI)Z* (0Z2IA* {21 )X /T MJd/NONNQOD

{22 1S3Ar*(22)1Svar* (22)1S3M* IS2211SVI* (22 IHLNOUS/CHODD/NOWNOD
TINVHIR* THOX N 3

SOIUNRLOUMC P THXVNASXYHAC THXVN " XA INXVH I XVYHIASLINKIT/NOWNOD
(C1)DBZ*(21)2UDI* (02421382 (0S* 211400 1IN/ HO0TI/NONKOD

<]

(rr+21310>53na 3
SCIT*2T)Dd%€TLI*214E)DS*HTT1*2IIOME(1I*21I*Z}DON/PNINWIA/NOWNDD
(02*21)Juns 1

*(02*21)10HA*{11*02*21)10AC* {11 02*21)LONA/ENINIC/NOWNDOD
(11402*21)S*(11%02*21%*c)S/ZNaANIA/NORNANDD

(TT1*02°2TIM (T1*02*CTI*CIA*(TTI*D2*ET*2IN/ININIA/NONNDOD

vuuw

0 = I0ON S1 3dV¥4i NIHM IdVLE NDEd viva avad 0L 3IANIINDYBNS ¥

JEIT 3N1LNO¥ENS

41

ORIGINA! ,

PAG!
OF E
POOR QUi p g



(XyWl*1=1 *(1)207)
(OXWM®* I=A* {XV¥r1*1=1 *({2*1)1G2Nnq))
(OXWNS T=M* (XYNI*T=T *(H*1)2d))
(OXAM* T=N® (IXVHI*T=] *{A*I*NWID5))
(OXRM® I=5 (XYWI*I=1 *“(%*1)DM))
EOXWH T=M" (XYRI®*I=1 *{M*I*NWIDN))
{XyWr*I=f *(XVYW1*t1=1 *(r*13400704%))
(XVYRP®*I=F *{XVYKWI*I=1 “{r*1)82})
EXVYWRr® I=F *(XVRWI*I=] *(r*1jy348ns)}
(AN TN (XYW T=C (XYRI*I=10(%*r*12d)})
(VWAL T=H S (XYW I=C CIXVYAI*TI=1 *{A*r*1*NW1S)))
(XVHBS T=X (XYNT* I=F* (XVRI®I=I* (A *1IM)))
CXYHR I=M S (XVHC* I=F *(XVHI*I=] *(A*F*1*NWIA)D)
(XVYRACTI=N *{XVHI* 1= *(XVYRI®*I=] “(H*Cr*I*NKIN)))
(XUMNS T=0 (XYW 1= IXYRI* I=I* (A r* 1) 10AQT))
CXTRMS T=N (XYROC S I=C* {XVYNHI® I=I* (N ]1)1ana)) )
(XVYREC® IS (XYWI*I=I(r*1)1GHQ))
(XVWAlr*I=C"*(r)MANVEZ )
(XYAr*I=C*{r)3asanNvez)
(XYWl *I=F*(r)SANYEZ)
(XVNT * I=T *{r)NANVEZ)
(Pt I=IS(IDALTUC* (1) 2VNORE* (1AL HN)
COVRMEC*OXHACAVHAN* XVAT * XVYNI

(£)3L1 HA
(E}3LI &M
(EJ3L]lum
(E)31IYUR
(E}311dm
{E)311um
(E)31Ium
(E)3L] UM
(E)311Ynm
(E)3114Um
(E)31iTum
(E)3LI YR
(EIZLI EA
(E)31XHm
(E)311unm
{E)ILI YA
(E)311um
(E23L1HM
(E1311 UM
(E)dLTUR
(£)211dm

(E)311 4R
£ OGNImM3Y

3dvli JHL NO V1ivQ G3Lvddn 31T3HX 0Ol AYLNI NV

381403 AdLlNd

{(XYAI*1=1 *(1)DH0OTIIN)

(X¥NW1*1=1 *(1)D28Z)
(OXWA® T=0* (XYWE*TI=1 *(2*1)102NJ)2
CONRA® I=H* (XVHI*TI=1 "(A*11Dd))
LOXWAE T=HE(XVAI®TI=] *{A*I*NN)DS)})
(OXWAL T=XH* {XYWI*T=1 *(N*1}DM})
(OXHRAT T=AL IXYR I =T *IN*I*NRIDN) )

NYN13Yy
(E)}av3y
(E)Ov3y
tel)avay
(€)avViy
(£)av3y
(£1av3y
{E£)0V3y

uog

42



anN3

Ndniay

{(XVRI*I=1*(1)1SV3r} (E)311UM
(XywiI*TI=1*(1)AS3MC) (E)ILI UM
(22*1=1*({1)1SV3) (E)ILIYN
(€2*1=1*1{1)1S3m) (EI3LIHR
(22¢1I=1*(I)HLINAS) (E)SLIHYM
(OXRA T=A{NH)IDZ}) (E)ILI UM
(XVAA*T=X*{HIZ)Y (E£33LI UM
(XYWL *T=C*(FYA) (E)ILTHM
(XvM1tT1=1*{2)X) (E)3Lium
(XVHI*TI=1 *{1)DHO0IN) (E)3L1um

43



XYnMN*E=X 0 04
0°0=12
2a/0° 1=AN1 20
(XVYN)LYONI2/0% 1=20
(YOOI *M1)ILTHM
MVIHA* (F)AASS (FIAS*TIA*C(EOOTI*MT)SLIUM 02
(WONIO*NON IO/ TA*INAR{ENAZ0"Z I ==(T JAAS
KONIG/ IXA®{Z2HAZ0%T }=( ) AS
DSA+DSNOD=WON3d
TA*TA=DSA
J3UH*TA=TVIYA
TA=I(C)A
(ADVISHAINVLI*I HA=TA -
(OVML —1 }1 YO Id%xAQ=AdYD
XVYWr*I=r 02 00~
IXAXIMASDSNOD
({2HAINVL*IIUHIZ (0000 T XX VWA I=T HA
AQZ0° T=ANI Ad
(OYMC-X VKT )LYD13/0° 1=A0
{(Z00TI*m1)3 L1 UM
IVIHXSIX*I(I00TI°*M-1)3LIHM OF
S43HHET X=X
IX={1)X
XG+H1IX=TX
X¥WIt*l=1 01 OG
Xa-=1X%
XAs0°* t =ANI XQ
(IWXVIRI)1VO3/ (I38H/0°0001 #2134 )=X0
(OCOOT*MTI)TLI uM
111 *A /S 3A0DI/NORKNDD
HIGIAD *YOIWO *XYIWA*HILIA*VLIZE® Id*AVHED* 43HH* A3 HA/S1 INN/NDNKOD
TRFAS* TAFrAS* ZAS*FAS*ANIZO*ANIAQ AN IXQ*2010%1Q°Z0*A0*XQ/A1UD/ NOWNOD
TNVHON * TRIXW 1
SOXAN OVMr S TWXYNNS XVAR® TNXVYHE* XVAC® IRXVYRI*SYRI/SLIN] 1I/NOWKDD.
(1102 2MA* {OZIAAS  (D2IAS LIT)IZ* (0SIAS{TT IN/TINA/NONWHDD
¥3ENY 3INILINOEBNS

44



an3

NENl13Y

(/7 lRY WU * XS T s 272 * X2 T a A *XET“// )1V NEAOS
(9*ETAQI*XS I *E10dI*X11*¥]I*X01 )1IVRNHOS

E/7* (NIAVIHZHB*XST* ZHI*ABT*AHI* XET *// ) LVHHOS
({9 E13dI*XSIE*F*ETIADT*XTIT*HI1°X01 }AIVHHOD

{7 (WITVIHAHE* XST® AASHE* XST*ASHE*NSI*AHI*XBT*FHI*XEL *// }LVHEOS
(9°C13dI*XS*F*E13dI*XT1*vI*XDT YL1vNADL

(/7 (W) IVSHNrE* ST XHI* X814 ITHI*XET*// )1V HEOS
AVIH2* €A DZ* A (S001*m1)311Em

d3uH*1Z=1¥Y3dZ

1Z=(H}2Z

ZAQ+1Z2=12Z

I2XWACT=H 0V 00

ZOx{AINVHONILVYOIS-=T2
SHIANTZO*IZIXNI ST —="INVHIA

A3dH/HL4300-"1=12

(00T*KT)3L1 UM

ITIHZCA)ZCA(SOGT*AIITLT HA

438H*1Z="Iv3 42

1Z=(%R)Z

Za+1Z=12

9001
5001
v001
EVOY
2001
1001
0001
ov

CE

45



(r*1)d003x=108%
{NN)ALEr=I
HHLd3A>*THLQIR=1 V3 BV
MRE-~JIA=THLIOIAR
{NN)ATHEN = AATHN
{NN)HLHJ3d = HH1d430Q
(NN)3A = 33A
(NN)RA =mMA
T*I=NN ¢1 Q04
=1
*SHAINOW #¥3Ald 3H1 30 HDOv3I NI SNOILIONGD VILINI Ad4I23dS 01 INVM
10°T1=(r)SJNVEZ v
10 T1=(r )NANVYBZ
XYnWr*i=r ¢ 04
10*1=(1)3x%NYEZ
10°TI=(1)XMmANVEZ
XV¥W1*¢i=1 € 0a
Hi¥1dd0dddv
FHIHA SITTINH LND P31y TIIM 3 AvE 3HL ONNDOHY 3ON34 V Lnd TIi1A
IODNC1HLND*SANVAX *NANVYEX/SS YA/ NONNDD
(TEIMANVYOZ*{TEIININVEBZ* {TEISANVYEZ * { IE Y NINVEZ/IJHOHS /NOWNOD
(CIATHCCLVISYWONE® (PIATEN® (Y )IHAAZG* ($) A (VIRA/SUIATH/NIWHOD
(22)LSAMr*{22I1SvIrt{cer1s3ms (22)1SvY3* {22 YHLNOS/QHG0I/NORKWOD
IWNFAS*IAMrAS*ZAS *FTAS* ANIZU*ANTAOCANIXG*2010%LQ*Z0*AA*XQ/ATI U/ NORKROD
AV LTI INOAIN* X VAN* INISdN HYEN* ORN* NR*N/d3L1S/NDNNOD
TINVHIN * THOX MY 3
EXWHCDY AN C TRXYRIS XYY IRXVYAT X TR TRXVAI* XYNI/SLI NI W/ NONKNDD
(ITI)DZ*2AAS(02JAAS {OZIAS (11 Z* (D2IALEST IX/ I NJ/NONKWDD
{21)28Z* (21)280 1= (02* 1 )HZ* (0221 ) HOO 14N/ U000 14/NOWNDD

(11421)100n40Q 3
S{I1*21)D0CIL*2i*2)DOS*({T1*21)DM*(1T1*21*2)DN/VYNINIC/NOWHDD
(og2*21)3adns 1

{0221 )1QHA*(T1*02*2TILAAQ* (1T1*02*21)10NA/ENINI G/ NONNHOD
(I1+02421)d*(1T1%02*2T1*CIS/2NIRTIG/NONNOD

CIT*02*2TIIM {TIT 0P 2T1%2)ALTI1%02'C1*2IN/TININIU/NOWWDD
AVYLINL IN1LnOUsns

wu
46



S e P

JNNT LNDD

81 Gi1 O

O°0=(N*T*I*NN)IS

D*O=(N*F*I 3N

GD=(MN**I*NNIA
CoO=(N*r*I*nNn)D

02 01 09 ({FrINJNNVBZ®*3I0°(2)1Z)41
02 01 09 (XVWX*19°514]

T4+M=>

o=

Z2a=10°1=(1*1)480S

XYHr*I=f 32 0Q

INNIANDD

0°0=I{N*F*]I*NH)IS

0°0={(M*r*1)n

53 0*0=(N"r*I*NNlA
T T1I0HdFAATEHN=IN T *NWIN
n;mw 2% {183A—0*1)—0" 1=11 40ud
e (109Z—-0°1)/7(10BZ—{N)Z)=1H3A
Z8 XVHA*E083=5 %1 ©0a
K (1)>82=1082
2, IVIYVY/2x22VIUV=( NN I3 YNONY
oo AATHN={NN)ATIHN
CVIHYZIVIEVEAA T BN=AATI BN

HRHLd30*2H101 R=2VYI A¥

g 01 09

Iv3uY/ 22 vIUY={ NN )IIVNONY

AALEN={NN)AT YN

ZVIUVLIVIUVRAAT HN=AAT BN
(1082-Z0%x10°0+0°1 ) *2H1 A1 A=2 VI HY

9 01 O9(1°03*NN)IL

({INCIA—(1OF)A D5 "0=2H10IR

1+r=1ar

t-r=twe

1082Z=1 r )NNNYEZ

{r+1)82=1082

oc

21

¥l

47



1+3=3
0=
9—-30°1=(F)SUNVEZ (OVAr*03* ()]
: (F*1)8Z=(r)ISHNVEZ
M Ir*mr=Cc ¥z 00
% {1)isvar=3ar
M CI)IS3M =Ar
, AVRNI=]
! v3s
j 2HL OLIN1 SSVd NIVW 3HL 1V SNOILIGNOD vILINI AdID3d5 MON TIM
» *0 = (x®*I)iaddng
ﬁ *0 = (¥*1)Dd
0 = (A*TI*NW)IIS
*0 = (X*I)DA
*0 = {M*]I°*NK)IN
TWi1083*1=3 11 Oa

I — {31)2401d% = TWl08M
Xvwit*i1=1 11 0OQ
3NN1 LNOD

0*0=(¥*1)1adNG
(XVHIIX/C1IX=(X*T *NR)DS
0*0=(¥*1)DR

INVHIN=(N*T *NW)DN
XYWI*Z=I 01 DQ
0°0=(3*1)102NG
0"0=(X*1*NW)DS

0" 0=(X*T)OM
INVHON=( N * T *Nw) DN

_ T140dd*AATEN="TINVHIN
L#¥(1HIA-D"T1)-0"1="1130¥d

{108Z-0*1)/¢{108Z—(X)DZ)=14¥3A
IXWH*L08%=% 01 OCQ
(1)D80713%=108)

({1)58Z=1082

(1)AIEN = AAlYn

TANNYHD 9NIddIHS NI SNOILIGNDD TIVILIN]L A4ID3dS MDON UM

B S S OTFR L F g g

|

48



XVYWI*2=1I 0¢v 0g
0*0={r*1)LAHAQ 6E
XYW *1=r 6 QG
d3dOud AVE 3HL N1 SNOILIONDD IVILIINI AJID3dS MON TIA
SNNILNDOD vE
(vt I)YEBZ=(1IMAKVEZ
(1)ASIMr=Ar
%E OL 09 (SANVAX*LO*{ IMXTHONINVYEX*1T1* (1 )¥X )31
XYWl *zZ=]1 vE OO
153 3SHL
NO AvE 3H1 01 SSvd 3HL NI SNOILIONDD IVILINDI AJID3dHdS ARON TIIM
ANN1INGD 32
%2 01l 0© 0%
O"0={M*C*I*NN)S
SBNNT I1NOD 62
0 OL 0O
(AT *I*NKW)S
N2N*19*MNYdl
0*0={MN"*r+*1im
D°D=1A*T*I"NN)A
Ce0=AMN*T*I*wuniIn
82 0L 09 tIr)ISANYEZ"IAD*{NIZII]
82 01 09 (XVHX*19*%N)A3
I+A=% 92
O=x
2a={r*1)48ns
XYWl *I=r g2 0Q
ANNI LNDOD w2
¢ ar oo
O*I=(A*T*I*NKW)S
O°0={(%*r*] A -
0°O=(ACC*I*NN)IA
0T1*0x{IXAIBN=MOI*T*I*NHIN (2NDN*1D* )]
O0=(M*r*1*NN)IL
€2 01 09 {({(r)SHUNVEZ*LI*(N)Z)4]
*2 Ol 09 (XVYNX*19*"x%)d]

0*1=
€2 01 0o 1

ORIGINAL PAGE IS
OF POOR QUALITY

49



R O -‘ﬁ.ﬁwvgwmr_z!}”:xépk]quqw

QN3

Nanl3y

INNILNOD

{7 )Y1VvnAy0od
((E°DI3dI*XZ2IZ2*EI*X5)1VHWHOS
CI)IANVEZ* (1 IMANVEZ*1(000T *9 )3LT UM
XvWlt*i=1 08 0

{1001*9)3114HA

(FISHANVYEZ® (FINJNVEZ {0001 *9)31L1HA
Xvnr*i=r 0L 04

0006 04 09

ANNT LNOD

070=(H*r*1inm

D 0={NR*C*I*NHWIA
(1XATUNAZ*A=(A*T*I*NNIN (LNDAR®LD*AH)II]
10G*0 = {(A*T*I*NKWIN

17I¥sS = tyH*r*1*NW)S

O Ul D9 (XVYHI*D3*°1)3]

0*0=(A*fr*]1 )LAAQ

O*Oo={HN*(C*] }LANC

XynitI=x 0% 00

Z2a=(r+*1Jans

D*0={r*1)10HO

XVRF*I=r 0% OC

CxA{(X¥al)X/(1)X) = 17IVS

0006
1001
oot
o8

04

av

A

30



(]
et

ORIGINAL PAGE T
OI' POOR GUALILY

GN3

NEN13W

SNNYLNGD
S3MH/HLd300-1=(11)D2892

2=¢1 )OH0NaM

A=(r* 12007044

0f DL 09 ({(r*1)az2*41°tx)2)dl
T+2=M

o=M

X¥wrti=r 0% 00

ANNI LNOD

G-I *TANNJAENNIA=(T*T )OZ

{ (INIUDAFXIGF0"2ISODHD * 1) *AVLIS0%5 " O=NNAA
1SVIAZLT IA=3NIHdA
XYnf*OVAr=r 02 00

3NNT LNOD

=30 *T+NNJA+NNIX=(r*] }aZ
(L3N IdAXId*0°*2ISODH2 " 1) xAVLTIIOX5* 0=NNJA
1S3MAZ{T YA=ANIHdA

ovmr*i=r 01 GG
(E+x3ANTUIX-0°* 1 ) xXVILiTIC=NAIX
(XYNIIX/Z7CI)IX=3NW]IHIX
H438H/0*2=XVY1130Q

43HH/0* 1=AV1130

H1dIGD *VOIND* XVWA*HDA34*V13G* Id*AVHD *d3UH* JZBA/S1LINN/NDNNDD

TANVHIA* THOX N

SOXNNSOVAL * THXVHNCXVHN® TNXVRC* XVRC *THXYR]I*XYN1/SLINITI/NONWOD
{T11)DZ*2HA* LDEIAAS {(GCIAS* {112 €O IA (ST )N/ T TNAd/NOWROD
(ZTIDBZS (21100 {0E8*21)8Z*(02°21)H0014A/HO0 NI/ NORWWDD

{22ILSIAFR  (Z22ILSVIr* (22)1SaM* {22)1SVYI* (22 )HLNOS/0HOOD/NONNDD

A0 I/ XIAGNI/NOWNOD

Q310dWGD ST NOLILlVI0T WDL1106 3HL

{1S3IMA*LSYIA) WOL108 IANILNOAENS

51

veu

5

s



l LA "Cl Ao

A LI b

(IYLS3Mr=mMr

(1)x=1X

xXvWlte=1 0 0OQ

0*0=yvas

0*0=ydvEa

0*0=dvBen

MEIOV *X1438d*SNAS1A*DSIACHYEA UVEN* HVES®* bAIHOL /DS I W/ NDOWKOD
WMt 1/ X3ON1 /HNOWWOD

dVANND* INTINNA/NTI/NOWROD

{1IEIMANVEZ  LIE I3NNVYEZ* (TEISHNVYBZ* { TEINANVEZ/ JHOHS /NOWKWOD
HDTud*HD1u*Z04302*HAZA0D *ZAA302*HA AS D /88N 1/ NDWKWOD

TArd* 1ard*inld* 1dl d* Ad/S3Ud/NOWNWOD

TRAMR® TdXHR* THIM* IdCA TR IR TAdIM" MINK 3
STAHAS TAAACTACA® TdrA* TWIA IDdIACOTOA A INA 3

SIRNNS IdAN* TRNFN* 1drN* IWIN® IdIN* GTION*AINAAALDTNIIA/NDHWROD

ANIOHE *OHE * ITHNS* IdAS* IRTS* IdMS*TWIS*1d1S * A0S *M3NS/IONDD/NDWWDD
Hid3QD *vOIW0*X¥RA*HI154°vi30* [d*AVHED*JIEH* J3HA/SLINN/NDOWRDD

SV LI*LNODAZA X YANS LNIHON* Y EN* JACNR N/ Jd3LS /NOWWOD
INFAS*IdFAS*ZAS*rASC ANIZO* ANIAQ*ANIXA*E010%1C*2G*A0*XQ/A1HYD/NOWNOD
ANDAH* LALAD*SHANVEX * NANVEX /5SS Vd/ NOWWOD

TINVHIA* THOXKWA 3

SOAWNCOVMC * THXVHACXYAA TAXVHM " XVAC S TAXVNL *XVHI/ZSLIWI T/ NORWOD
(TTIDZ*2AA*{02IAAS LOEIAS*{TTIZ {02 YA (2T IX/TINd/NOWKWOD
(22)1Samr*(22Y1SVIr* (22)1S3mM* (22)1SV3* (22)HINOSY GHOOD/ NOWWOD
(21128Z° (21 )2¥012A* {02 *21)8Z2* (02 21) dUuD 1IN/ BD0II/NORROD

(11+2111Q0NG 3

SETT*2L¥Dd*(TT1*21%2)I0S*(T11*21)OM*(TT1*Z21*2)}ON/YNINLIA/NOWKNDD
{02*e21})duns 1
$(02%c1)I0HO* (11*02*21)10AQ* (110221 )1INU/ENINIT/NOWRWOD
(11*02*21)a* 110221 42)S/2 NINTA/NOWRDD
(L1*02*ST)R*(IT'02CT*2IALTIT*0E*2CT1*2IN/TININIT/NOWROD
S 2*A*N 40 S3INTIWVA RIN *D7I¥VD NI 435N 38 1IM HOIHM S31719VIdvA
G3INGCGISNIAWI ANON
Ol QANODISSY ONV SAVHYV TIVNOISNIWIA ADHd 03TIvD 3V SINTIvA

dl3S SN11Nod¥ens

(SRR SRS,

532



{1d10BAr* I ORIA=T dAA
(ID1DB*F* IOl IN=Td3N
(IdLOBN*T*]1 *OWIS=TdXS
AI0S=THWAS
(LDEX*r* I IM=MINM
(108M*r*1I *OWIA=QTI0A
(108H*C*1*0WIN=07T0N
{1L08X*r*I *ON)sS=07I0S

C{ (dV¥ANNL+SNTINNI+INTINNSI * (ZQ%xS* 0+ 182 -(1L08NH)IZ) ) /Z2G-0° T )J=N"INNA

SYHA W2 * 0+ VYWHA W G2 *0-EVHA WS EEEL * 0+ SVHATIVAS " 0 =1 VHAIV=EN"INN
ITVHI IV VYHA Iv=5VHd W

IVHA IWWEVHA W= YHI IV

I VHA IWVHEZVHd T¥=EVHdW

IVHI VAT YHA W=EVHd W

0°*T-(1IBZ—(1dAGEN)IZ)*0°*S=TVHd W
NOILONND N1 V S0 NOILVNIXOUddv SIIH3S V SI SIHL

ANIAQxFAS=XT23¥d

(1drCIAS=1drAS

1LAdrAS=FAS

rAS=1WIrAS

ZG*x3°0—{(r*1)3UNS=dAId0L

{r*1)ez=102

1083 = M

1+108%=1d408M

(r*1Y30014%=108%

(FI1AAS=2AS

{rIAS=1AS

1-r=TWr

1+r=1df

3Iremr=y 02 oa

(AT IAS=1dlrAS

(INAF IAS=TAS

1-Ar=TWAl

1-I=1nl

1+1=1dl

(1)1Sv3r=ar

PAGR
or POOR QU ALITIYS

ORIGINAY,

53



S

(CIDS—MIANS )SBY+HY85=4vas
MINS={MN*T*]I*NN)S
{J0N—-M3NN)SBY+HVYEN="avan
MINN=C(A*T T *NNIN

MINSAN TIVI
OHS*v138-0*1 = ANIOHY
0*0=HDI1d
(LOoEM*r*1dldd=1dld
{(LOBA*Ir*InWlld=1n1d

< DL 02

(IWISH*TNW] })Dd=TH1d
{(IAIDH*TIWI*ONWIDS=1NWIS
CINIDACIRICON)ION=THWIN
T=TINVHOR+TNWIA=TKRI DN

£ DL 09 (108X°31*ININ)A]
(F*TRIIS00TIAH=TWI A

9O0EBTI O {XVRIOA*I}OA = TRHM
D*0=THWXA
(X¥WIA*1*0ON)IDN=TWAN
{XYHIN* T*ON)IDS=TNANS
IT=INVHIX+ 1 08A=XV¥ NI

3 0L CO(OVAr=3anN® r)3l
3NNI LNOD

aion=1dIn

0*1=1dIS

S 01 0O
(LagA*r*1di*owiIn=1din
(iogA*re1dl*Onls=1d1S

v 0L O9(XvWl®D3*1 )41
C(LIEN*C*THI*ONIN=ININ
(LOBA'T*TKI *OWIS=1NKIS
(LOGHA*Tdr*1*OnIA = TdlrA
(L0EX*TIWC* L1 “OWIA = 1IWrA
(LOgA* Idr*1*0on)S=1drs
{LOGA* THF*1*0OR)IS=TINIS
(144084 r*1 Jm=1cHm

4
E

54



.

e ey i e A R R s S e o s e s e T T

el o T e s = Tt

(*r*1d1*0OnlsS=1d1S

Z D1 09¢xXvri*0D3*1)d4dl
{(M*icdlf*1)d=tdrd
{(A*INWr*I)d=INrd
(A*F*1IRH] }d=TIR1d
{(A*Idr*1*OnIA=1dFrA

(H* TR * I *ONIA=THTA

(A*T*TRI*ONIA=TINWIA
(3*idr*itonin=idfn
(R IR I*0ORIN=THWIN
(A*C*THWI*ONIN=TNIN
(N*Tdr*I1*OnIS=1dfS

(A*T*INI*ON)IS=INIS

1 dNR=AINA
MINM=T KN
f& (1gM*F*I*DRIA=T A
& 1 dXA=QTI0A
©3 OICA=TRHMA
(1P *I*ONIN=1dMN
I dIN=470N
aon=1niN
(IgX*r*I1*OR)IS=TaNsS
1 a35=0105
QIDS=1INMNS
T~d=T WN
I4+M=1dX
IAXVYNM®TdL08X=Y 01 0Q
3NNILNOD
€0710S -MINS )}SEV+HYBES=UYAS
MINS=(L0EXN*T*[ *NN)S
aysioa “Myd
daindW0D MON SI1 1NIOd QId9 WD1108 3HL 1V S 40 3INTIWA mR3IN ¥
INNT INOD
& 0L 09

{A*TNC*I1*ONIS=IRNIS.

(TP e T )A=TdNK

55



¥ A8 O3NIwWdH313d Si

a3 LNdWOD 3dV

(AT IWI*ONIN=TINI
(At 1dr*1*on)s=1drs
(A* WM * T*ON)IS=TNTS
(X*T*TW]*OR)IS=IKIS
XVRA=M
NTINNGx ( TALIEAT * T *NWIA=(LOEN T * T *NW)A
3NNT LNOD
NINOD®{ Td1DEN*C* IT*NNIN=(LO8YN T *T *NKW)IN
£1 OL O9(OUVRC*03°*r)di
. 114 3ABND N7
*1ld QINS wWOli08 JHL 1V A 3 N 20 SINTIVA M3IN
3INNILNOD
{OTIDA-A3INAISHY+UVEAS BV EA
MIONA=(N**] *NH)A
(QION—AINNFS AV HYREN=8vEn
MINN=(H* L I *NW)IN
{0705 -A3INS ISAV+HEYES=UVES
MIANS=(N*C*I*NKW)S
MIANSAN “TIVD
*Sid QIS HDIH3AINI LY S 3%A*N dJO S3INTIYA MIN
Q05 *xy138—0" I=ANIOHY
D"D=HIIH(0" 0" 1 1* HDI H) 41
(9-30*1400%00) 7 { TWYUS—1dN¥5 }kHII ¥I=HDI ¥4
IHXOD-1d%D=00
(TANARTANAH TARN X TWMN JLIDS=TWND
CEdMATDdHA+ 1N % 1d¥N )L BOS=TdMND
a3LNdWOD SI *ON NOSAEVHIIH 341
INNILNOD
INId*S*0~(H** I )dx5*1=T1dId
O I0A=1dIA
alan=1din
0*1=1clS
8 oL 09
(N*r*1dllo=1dld
(A*r*1dI*OWIA=1dIA
- {Htrs1dI*aw)IN=1dIN

£l

o1

56



=

R R

(QION-M3INNISBV+EVYEN= YV an

RIaNn=0ACt]

NN

({QIDS-M3INS ) SBV+HVYES=1Yas

MINS=(A**]
Jv3dns
HDI d45*0
IHNId%S*0—{A*C*1)d%sS"
Qa0A
asan
D*1
21
A'rt1dlI“OniA
tA*rC*1dI*ONIN
(MN*r*1dI1*0ON)S

*NIW)S
TV
=HDJ1d
=1dld
=1dIA
=1dIn
=1d1IS
0L a9
=l dIA
=1dIn
=1d1S

(A*r*1dlid=1did

! IHL NO 3SOHL SV IWYS 3IH1 38V 3DVRINS 3HL 3A08Y S3*A*'N JO S3INTIVA

ORIGINAL, p
; AGE T
OF POOR QUi ppy

11T 0L 09 {XYWI*D3*])JdI
* 30vd4uns

0SS xv138-0°1=ANIOQHY

0*0 = TdMM

TdXm = A3INM

MINR = THA

L dXA=Q0TOA

GTI0A=T WA

I dMN=31I0N

aon=1win

1dXAS=008

QIS =T N5

{A*1dr*1)d=1drd
(A*INT*1)d=1RHId
(AT 1INW] )d=TINWId
(AL TAr* 1 *ORIA=TAIA

(A*Tur*I1*om)A
(AT *INI‘OWIA

=INWFA
=IWIA

(A*1gar*1*owin=t1drn
(R IAr*I1*ORIN=THIN

cl

11

v
57



il

vE OL 09 ({r)SHNVEZ*39*(M}Z)d1]
XYWA*L0BH=N vE 0Q

(FOXVYWIYHOOD IIRN=408N

Ir*mr=r ¢ 00

(XYWI }LSVIC=3r

(XVW1)LSTIMF=MT

Xvnhi=I

SNNIANDOD

(AP *2*NNIS=(A*T*] *NWIS

CE 0L D9 ((rINJANVBZ*39*({X¥)Z)d]
XVYWM*10axd=x 2E 034
(r*i)Ho013X=10aM

Ar*kr=C 2g 0OC

(1)1Sv3ar=3ar

(1)isSamr=ar

1=

ANNT LNOD

SNNIANDD

{(A*IC* 1I*NWIS={(N*Td3r*1 *NKN)S

82 0L D9 ((I)3MNNVEZ*AD"(R)IZ)I]
X¥YRA*3108X=H 82 04

INNIANOD

{A*MC* T *NIWIS=(HCTHMAM *] *NKW)S
(A*AL S T NWIA=(JN*TWM *] *NK A
(A*MM* ICNANIN=(XN*THMAT ¢ ] * NN

2 01 09 (SHNVYEX*LO9°IX*dO*NMINVEX*L11*1X) 41
(A*ME*TE*NHIS=S (A THMAM T *NW)S

22 01 09 ((IIMANVEZ*IO*(M)Z)J}
XVYHWIN*R108M=X %2 0Q
{1d3r+15)4do0035=3109A

(TN * 1)HOD IdX=M 108X

I+3r=idar

I-Mr=ItWmr

INNI ANOD
{QTIDAMINAIS BY+ HVEA=UVYBA
MINA={A'CCI*NH)A

cE

0gE
BZ

ve

e

oe

58



AL PAGE IS
OF POOR QUALITY

ORIGIN

aN3
Nuni1i3d
INNIINDD 9E
(LOBA*r*I*NRIS={1WI1083*r*]I *NN)S
1—1083X=1W109M
9 OL 09 (1*03*108U)41
(r*1)d30004%=108A
ar*ac=r 9 0O4Q
(1)1SvY3r=3r
{1)AS3Rr=Ar
X¥WI*2=1 3¢ DJ
SNNILINDD +E

AT TAXVAISNHIS=IA ]I *NN DS

59



S S

ET DL OS(r*D3*{NNIATYUr)IL
P*i=NN 21 0Q
11 OL 09(2°3N*1)4dl
ST 0L 09
(QTT0S—-1d1S)I*(GI0N+1dINI*xS*0=1SdNWOD
aIoNxAQNCA—-1dIN*T1 dIA=TAJWOD
AQIDN*xQ10N-1dIN*x1 dIN=1NJNO>
01 CG1L 09 {(0*0*12* Q0N )41
ANNI 1NGD
dWOD#AONIMI=AONIA
dWODEXONIMI=XONIM
HATIdOLAANI OHY=dROZ
JvVABNS AdHLINI
IDVAENS 3HL H0A AYAINT I¥V1ID3dS VvV ST S1H2L
S 01 0O
O*0=AGNIM
0®*O0=XAaNIA
INDN*1dIND*SHNVYEX * NINVHX /SSYJd/NORWOD
(P IALEr *(P)dVHORA* (2)ATHN* {($IHLD3A* (L) IA {VIRA/SEIATH/ NOKWNDD
TIEDDV A XL 43dd *SNJIJIQ* DS IAUVBA*UYBN*UVYES* SATIADL /DS IH/NORNOD
AL *1/X30ONT/NOWRDS
HDIYID*HDIHZ0430D*HCA300*ZA 4303 HA 302 /8HN1L/NONNOD
H*AONIM S XANIM /5 3DH04/NORROD
IR d* 1drd®* INId* [dId®*Ad/S38d/ NOWHDD
ANIDHU*OHY* IWNS* IS * ITNIMS* IdrS*IRIS* Id1IS*GTI0S*MINS/INDDI/NDWNWOD

ITNAR S IdHAM* TRCM® TdrAR* THIR® TAIV® RIONR 32
SINAACIAACTINCAY TATA* ITHIASIGIACOTIOA*AINA 3

LTHXN*IdANCTIWEN* IdrN* TWIN® 1SIN*JN0ON* RINAZALDITIIA/NONKDOD
AMYHODA S TWIX WA 3
SDXWARPOVMEO * TWXVRHAS XYWNR TWXVAC * X VYRC* TRX VAL "XYWI/SL1IW] T/ NOWWOD
ITHFAS  IPAS* ZAS*TAS*ANIZQ* ANTAQ*ANIX(Q*E0LQ* 1A 202 2*XG/ALHI/ NOWHDD
SAVLT  LNOATIAN X VYAN*INIHdAN* HVEN* IR NN *N/d3LS/NDWNOD
(o2*21)38ns 1
${02*21)1AHA*{11*02*21)10AQ* (T1*02°*2T1)1000C/ENINI O/ NOWNTD
S F*A*N 40 S3INAIVA MIN *DTIVI 3NILNOUBNS SIHL
WINSAN 3ANILNOHENS

01

60



(R1d3Ax0HE) /XAN1IA S +
{0SZA/NDSA )% Z2Ad430D + (OSAQ/NOSAI=AAL30D + (DSXA/NDSOYAXA430D +
{X0/d0={DHY/0"1) + ZaArs(nxN)q + AQ/(AxNYT + XQ7(N*N)Q)— =1LA/sNA

5NDS1A VD

*NOILVND3 AWNLHIWON—X 3H1 ONIAIOS AON

3NNI LNOD
(IWAS—QIOS 3= { INAM+AINA I XS * 0= SIROD
TANAM X TWAA—R INA xQTI0A=VA dWDD

THXR =] AMNN—R INRXGION=YNINOD

S OL 09
(G1GS—=1dX5 ) (AINR+T dMM IXS* 0=V SIWOD
RINRXOTI0A~T dAR X T EHA=TADHOD

MIMA CI0ON~TdAM 2T INN=Y NdWOD

0E OL 09 (3°0°19°KR3INA)II
(INFrS—aIDS)}* (THIA+QTT0A }x5* 0= 5dW0D
INCAXTINTA=-QI0AXGIOA=EADRDD
IATAXLAMN-GT10A Q0N=ENdWDD
{IAFAS+CAS )x5*0=1AS

5¢ Di 05
(OH0S—14rS)Ix (QTITA+ T AMA IS5 0=£5dW0D
GI0Ax0TIOA—IdrAXT drA=EADINGD
AI0A*QI0ON—1drA1drN=ENdNDD
(ISMrAS+FAS )*S*0=148S

02 04 09 (0*0*19*Q7I0A)]
CINCd~1drd ) =ANIOHE%S5* 0=2AdNOD
(TWId—T1did)*ANIOHE%5*0=2NdW0D
(INIS-0N0S )= {INW1IN+AT0N }%5*0=T5SdNW0D
ININFTIWIA—-CIONCGTOA=TAJKOD
IWIN*TNIN-GTI0N*A10N=1NdKWOD

1 01 0O

{NN)AVAOREx IR INxI W IN-GI0N*GTON=1NdWOD

11 01 09
3BNNILNOD

SE

0g

oc

S1

vl
1t

£1

el

vuuvuLuw

o



LIRrS=GI0S)I* (ITRCA+QTI0A )25 " J=ESak02
(TRTASH#TAS )®5"0=1AS
09 0L 09
(ADS—1dfSY* (CN0A+1 dlrA x5 0=ES dK0D
(1drAS+TAS ) *5°0=1AS
SS 0L 09 (0*0*12*°C0A)dI
{InIS—010S)*x{IKIN+UTI0NI%S5*0=1SdW0D
05 0L 09
(Q0S-1613)*( Q0N+ 1dIN)*S*0=15dK0OD
Gv D1 095 (0°0°19°QTI0N)d!
0*0=HDIHY
Gu9108 Adind

*ld GIyd9 WND1108 3HL 1Y S *D7IvD ¥303 AHING V1I3dS ¥V 51 SIHL
NEN13Y
D*I=MINSELNDIA®II*A*UNV* X¥YH1* D23 ] )]
D*0=MINS{(QO"0°LTI*mINS )]
B2V 1ax13050+07105=M3NS
SNIAdI G+ vSAIWOD*ANTIZA—
£SANDIXxANTIAQXxTAS 1 SdW0OID%AN1I XO—=10050d
3sNd1a 1o

*NOIAVYAD3 L17WWS &H0 NOILVAYISNID 3HL O9NIATOS MON
100AQ=(H*r *1)10AQ
COLA=((A*C*I1YLAAGHLQOAGQ)+CTIOA=MINA
AQNIM+ Q0N *A-DSIAYPAdWDD *¥ANT Z0-
(EADNDD+Z2AdNDD I AN TAOX TAS ~TAdNOSAANIXT-=130A0

{HLdIAXOHH)} /AONIMZ »

(0SZO/ADSOIxZAS30D + (DSAQ/ADSUIXAADSDD + {(0SXO/ADSA)=XA L4300 +
{AQ/dOx{0HE/0%1) + ZArsImxA)A + AOQ/7(AFAYD + XO/{AxN)IQ)- =10s7AQ0

DSIAA YD

*NOILYND3 WNLW3IWONR-A 3IHL SNIATGS MON
Laong={M*re*1jianag
ZO0LAx{(A*r* 1)L ANA+1CONA Y+GT10N=AI NN
XONIM+010A *x24ISIA+YNdWODI*ANT ZA-
ENARDOD*ANJAQ* IAS—(2NdnD D+ TNdNOD ) *ANI X G—=100N0a

0%
Sv

7

ov

3

3

(PRI,

v

62



Sl RN

aN3
ov 01 OO
0°*0=¢SdNDD 09

63



R

T T e RS R R T TR

*031YINDIVD JyVY SKHE3IL NDISNIS1I0 AGd3
3ISNd1Q AdLN3

NHNL3Y

dWODZ* ADNY Q% ZASA0D+ L CAdNDI DA+ 1dADDA+SWODX } ¥ HASIOD=DS51A
(IWRAFADRL—TdNA I FANTZOXANI Z20=dN0ODZ
(TWFA+ADML—TdIA X1 43 8d*X 1 3T0d=SdNDDA
(IATA—TdrA}#ANIAOXS *OxZAS=TdNODA
(IWIA+AOML—TIdIAYAANIXO*ANIXO=dNODX

Q0OA+QT0A=ADRL

‘03 *WOW-A FH1 304 SKHI31L SILNAWOD NDO1LD3S SIHL

ISIAA ANLNIT

01 0L 09
(IWHN+NDOML =1 dXN)EANIZO%ANI Z0=dNDDZ
(IWrN4NoOML—1drNYxX1I 33ddxX1 438d=2dWBI A
{INCN=1dMN ) xANITAGRS " OxZ AS=TdRODA
(IHIN4ANOML—-TIdIN}xANIXOEANI X OQ=dnNO DX
alon+aIBN=N0OM L
(HD1Hx0°"014+0"1)1L805/70° I=AdRKVQO

*DIY "WOW-X 2H1l ¥30d4d SWH3iL S3LNdW0OD NOILD3FS SIHL
*Q3LVINITIVI 3IHV SWU3L ALISODSIA AQO3

3OOV I 4IUdCSNAIIA DS IACHAVEA L HYEN*HYES * HATIDOL /DS I K/NORNGD
HOI&8D*HD18*Z03302* HOSI30D4ZA 430D HAA30D /784N L /NOWWOD
ANIOHH *OHY * IRAS * IdAS * TRCS* IdPS*TWIS*IdIS* Q0SS “RINS/INOD/NOWKOD
TWXHMS IGXNM* THIR® TdlR* TWIM® 1IN MINM 3
STRAA* TANACINCA* IDPrA® THIAC I IACOTIOA* RINA 3
CSTNAN*TANN*TErN* AN TRINS1dIN* 0N * MIANNZALDTISA/ NONKDD
INCAS* IAMAS *2ZAS ' CAS*ANIZO* AN IAG ANIXQ*20130%*10*20*A0*XQ/01HD/NORNOD
SND2SiIiA 3INILNOYENS

o1

WUy Uouy

VU ou

64



il ) AL S

65

ON3

NEN13u

dWODZ+0drv0x 204302+ { 2dW0D DA+ TdANDDAFDHWODIX Y xHUOI30D=5NJ41IQ0
{ THAS+S0:L~T1dYS }xANTZOGxAN] ZA=dWODZ

(TWrS+SOML~T1dMS )XY 43UA*X 1 I3Ud=SdWOIA
(TAFS=1dIr3}*xANIAOQ%S *0%Z AS=T dHODA

(IR IS+SORL-1dIS)FANIXOEANIXO=dNODX

QMOsS+dI05=S0MAL

S*1xx(HOIU*EEE*E+0°1)}/0"* 1=0divd



(l1driyA=ldara

(rIA=TA

([ IAS=1AS

I—r=1wr

1+r=1dr

ar*ar=r 0< 0OG

T=TINVHOX+ (OVA * 1 )00 IIXM=XVYHIM

1 JUNS=driyuns

(Mr*]1)48NS=TdUNS

(1)1svar=3ar

(I)LS3MM=MT

1+I=idl

T1—-I=1WI1

TuXvYwWl*e=1 0 0d

(1)15Var=1wl3r

(1)1s3amr=1wrinr

(r*1}3uns=(r)aaAvs s

XVAHFC*Il=r 5 0

{0Z2)3IAVS*{0E)AdUdhIL NOISNIWIA

LAt Y *RN\/53000/N0OWN0OD

AV LI LNDAINXVIWN*INIHDN* AV BN DR NN *N/d3LS/NORKNDD

THCAS* IdAMrAS ZAS* TAS* ANIZO " ANIAG*ANIXQ* 201010 ZA*AA*XA/A1 YO/ NOKROD
{TTIDZ*SHA* (O2YAAS* (0ZYASA(ITIZ*(0CIA{CL IX /T INA/NOWWDD
TINVHDOHE * THIXAWNA 3

SOXAHCYOVAL * TAXYRAA'XYAX* TAXVRAN* XVAT* INX VNI * XVRI/ZSLINWI T/7NORNWOD
(Z2)LSIAMMF*(C2)L1SVAr*(22)1SIM (2211 SVv3I* (22)HINOS/7QHGOD/NOWNOD
(2131297 (21)2H0133* {02+ 21)18Z2*{22*21)uD01aAH/d001I/NOWKWOD

(11*213102NaG 3
SCITCSEIDd {IT 212D {T1T1*CTIDA*CTL 212N/ NIHTIA/NOWKDD
(02*Z21)duns 1

S(0Z2*ZTILAHA* (TT1*0c*21)LUAC (112 02*21)10NGAENIWI G/ NOWKROD
(IT*0Z2*2T1IM* (T1*02°2T1*2IA*{1T1°0C*2T1*2)IN/TIN3RIA/NONNOD

*DTIVYD v °S1H 3ADVLUNS 3 M 40 S3ANTIVA K3MN

v

71070A INILNOYENS

66



w
i
i

T—H=1HA
XVrX*14108%=% 01 04
AINA = (1083%*C*] &
061°0 (X VYWIHE T IDR+FRINA=HAINA
2 0L 09 (9VAr*3INer)dl
({dfEZ~-T1Z)XiN0DA—-(RF8Z-1Z )&NIA)*NL ATI3CH
{((dIBZ-1Z)%LN0N—(n18Z-1Z }%xNINIFAN] XA=KINKR
{1drA+TA)Y G2 0=1LN0OA
CIWNCAHTIAI%S2*0=NIA
{idin+1nlxs2°0=41n0ON
(IWIN+ETINIRSE*O=NIN
({1dr* 1)8Z+18Z)%5°0=drgz
L{INT*1)8Z4+182)*5°0=HWIr8Z
{¢r*1d1)8zZ2+18Z2)*%5* 0=dI B2
{(r*IWI)B8Z+18Z1+5°0=WIBZ
{r+*1)8z2=182
LAYZ=12Z
(H*Tdr* I *NWYA=TAIA
(A* LWLt I “NRIASTIHTA
(M *INNIA=TA
(A*rtidisnNwIn=1dIin
(AT *THI*NWIN=TKHWIN
(A*F S ISNKRIN=EIN
LOBA=A
1+1083A=Td106M
{(r°1)Yd001%=10aX%
{r*1d1)3uns=dI 34ns
{r*IWI }YJUNS=WI 2HUNS
(1df*1)dunNs=dr3uns
dr 48Ns=1 48NS
1J3UNS =W 3UNS
TA-=1drA=2An3aa
ITAFA=TA=TAT20
AT30/70°1=N1 ATI3A
(INFA-1drAad)23*0=A130
(INCYA=STRTCA

67



SNNI LNDD 02

NYNL3dy

T=1N0A3N

r*I*N (DOO0LI*RTI)ILI UA

0c 01 09 (ZAx5*0*32*2d48NS)dl

23HNS=(C)Audn3IL

1LAoHG=(r*1)1aHa

COLO*{{r* 1) 1AHO+1A0HO ) +AVYIUNS =2 JHUNS
(NIATISO%x ((dr38NS+1UNS IxLNOA--{ RCJANS+1 JANS ) *NIA )+ 3
ANIXNOx({dIJuNS+I1IHNSILNON-(WIZHINS+TIUNS I kN IN )} I *5* 0+ NIM=1Q040
(NIAT3A% (2A2A%dr JUNS+ T ATk Wr4uNS )+ 3
{(dIJUNSHNISENS) }FSE1* A+ T SHNSXS*0=AVAENS
CTWHAAFAFTHXA+ TDFrA+TA) S22 °0=4N0A
{IWANFAFTINAATTRCAFTA JRXSC"0=NIA

CTRAD INATAXANRAISIN+FINY 252 °0=1N0aN

(ITRARINF TRANFTIRINFIN ) XS E* 0=NIN

(XYWNA*T*TI>NH)IA=TA

{THXVAACT*T *NIWIA=THAA

(XVRACT T *NRNIN=1IN

[TAXVANCT* IS NWIN=T N

MONM={XN*T*] )M

ZO& (NTATIIA% (NIA-LNOA I +ANIX A% {NIN—=LNON) J-NIM=MINM
(NITATISAX (A0 (TR * TOr* I IMSTATIITF{ TRAN* TINr* I )M)+ 3T
CCTWNHSC* TH1IIMFCTIANM* TWIIN)I%SCTI0+RINAXOS*O=NIR
(INNDPA+1dFA )52 *0=1N0A

CIWMRFAHIWIFA YRSZ2* 0=NIA

{TaAAd IN+TAIN}AEZ2°0=1LNDCN

(IANWINHIWIN )RS Z2°0=NID

(A TdréT *NWIA=TdIrA

TdrA=TRMdIrA

(A* TNC* T *NWIA=THIA

TNCA=THIHNTA

(A*rP*TdI*NRIN=TdIN

TdIN=INAdIN

(AST*IWICNRIN=THIN

ITWIN=THANIN

Q1

68



QN3
NENL3H
(EI=CHZ*XS*EI=IHZ*XS*vI=NH2 *X5*

+AY HONOH 0041 SI FUNS 3HL ASNYDIIAE 1IND OL SNIDD WY I «*XS*/)iVWEDd

INNILNGD

(A IRXVRIIM=(HACT *XYNI M

AYWA* LOGH=M 09 Q4

(r*Xvinl JH0014%=108A
(Asr*2)a=(N*r*1im

X¢YWHx*108¥=N 0S 0Oa

{re1)4004%=4083
(re2)3dns=(r+iY3daens

XVYWr*1=r 0% OGQ

(3r* TXvn1)3HanNs = (T+3C*TWXVRI )IUNS
(0 INXVHIISENS = (T-MM*THXYR] )IENS
{CIAYHDWIL = (F*ThRXVYRI )IJIHNS

aremr = ¢ 6 0C
SNNI LNDD
(1+3r*1nwi )3uns
{(1I-mC*IRKWI )IUNS
Ir=1KWI3F
Ar=TWIRI
(r}AddW3Il=(r)3aavs
ar*ar=r 2 o©a
(r)3AVE={r*IwIYIUNS
TWI3CYIWINAr=r 12 04

(Ir*INIYJuUns
(MC*Inl1d3ANS

3

0001
ov
09

0sS

53

Qg

cc

1e

69



v1 01 09
(ANIXO*5*0)* 3

(AL TINIIMELH M TR INNIN=(AH* M TdIIMR(A'Cr* TdI*NHWIN)=XdNOD
21 01 09 (XYWI*O2*I1*dH0*1*03*1 )41
NS *VIZIE+0* 1 =0HAY

(A*C*T*NWNIS=MS

{r)AS=TAS

XVrd=M

1+r=1dr

I1=-r=1nr

arsar=f o 04

(1)LSamc=pr

(t1)isvar=3ar

T+1I=1dl

I1=-1=1InI

XvhHiIt*l=1 Cv 04

JENSSHEd JAVYHIDIVD OL INILNDUENS V 51 SIHi

11* 8*ATT/5300D/NOKWOD

FdV 1T  LADASAH XY RN* INIUHAN* BYVEN* IR *NH *N/dILS/NOWROD

ANIORH *OHE * TRAS * IS TRMFS* TdrS*TWIS* I4IS*ATIDS *MINS/INDI/NOWNDD

IRNFAS* TdrAS*ZAS*FAS*ANIZG*ANIAG AN IXQ*2010* LA ZA*A0* X 0/01U3/NDWROD

H1d3QD *VOIAI* XYNA*HOLId*V138* ITd*AVHD* 3HH"* J38A/SLINN/NOWROD
INVHDH * TRIXK 3

SOKNACOV MO * THXVAN S XYNAS TAXVYRNC X VNC* TRXVYNI*XVHWI/S1IINII/NOWKOD

{TIT)DZ2MAC(OCIAAS HIOZIAS(TT1)Z{02)A (21 X/ NI/ NOKRKKDD

(22)1S3aMr* (22 isvar* (22)1sam* (22)1sSv3a* (22 YHLNOS/ QH00D/NOWNDD

(Z1)3HZ*(21)DuB1AX* (02*2118Z* (02* 211300 IdX/7 80013/ NOWNDD

(11*21)10200 3
SETT*ETXD4% (1121 *2)IS* (11210 {1121 *ZIDNSYNINRIO/NOWNDD
to2*21)448nS 1

“({02*21)LIQ0HO*{11*02 *CT}YLOAQ* (11 02*CT1)LANA/ENINI O/ NOWNDD
{11'02*2T1)d*{11*02*21*2)SASNINIQ/NONNDD
(1T1*02*2T1Im*(T1%02°21%*2)A*(11*22*21*2)1N/T1NINIA/NOKWKOD
55348d INILNOYENS

vuuv
70



(d*mrtIl)d={A*Tt-M*] )d *E

XVWHCRL08M=H #E 040
(3Ir*1)8001d4x4=3109X
(%Wr*12d001dM=M108M

3NN ANOD

INNT LNOD

NEN13y
A*C*I*N(DODTI'ATT)ILT HA
1=1N0A3A

02 0L 09 (0*°0"39*3d)3l
Ad=(H*r*1)d

(ZdWDD+Z20% (ADWOD+XdRIDIHFI* T} ) %=3SAVOHEF TdXd=2d
AR ENM - L dARE 1 IHM=ZdKROD
(ANIAQ*1AS%S*Q)x 3

9F
el

(A TR TIIME (AN THT * I*NWH JA—{AH* TIAr* 1M A 1P * T *NW)IA I=AdHOD 81
0*0=XdW0D 91

81 Ol1 O
(ANIXQOxS*Cl% 3

NSO THI IR (N C S IWI*NNIN-(AC S IdIIRE (AT 1dI*NN)N )=XdNOD

91 OL D9 (X¥wiI®D3*1*dHO0*1°03°1)dI

(TdXS+%S) 4V1I384%5°04+0" 1 =3aAVIOHY

(A*C*IJR=DIA

M= dXm

(AT I *NHIS=MNS

AS=1dAS

Hd=1d¥d

AR=XYWA=N

XVWAN*TI=2X 02 04

108X -XvnXN=XVHAAN

(r*1}d0013X5=1208M

(XVAAST*T IR=2NR

Ad={XVrid*r*1 )d

(Z2A-(r*1)38NSI*F {AdRUDEXDHODD+0 " 1 } x0H Y= d
{ANIAOFTASxS*0 )% 2

C{N* IR TIIME(A* THC* TNHIA—(N* A TI R (HC 1AM * I *NH)AI=AdROD +1
0*0=XdW0d 21

71



OR Qua
72

anN3
NNt 3y

(EI=NHE* XS* E1=FHE* XS EI=THE2* XSt I=NHZ2 *X5 *a 1V 3
Y3 LLIVWI LNV J3U3IACOSIA SAYH NOA *17118 SNOILVYINLVUONGD: *XS*/)LIVWEHOS 0001
IOANI ANGD O
(A*Ir->1)d=(%*1+30C ] )d SE
XYRA*A108%= I£ 0Q



aN3
(93" =8V EIN1*XS*9'€13dT*+=8VEIS+ XS *¥I*e=Ns *XS)IVHHOL 0C01
NENi13y
HdYBDIN*HVEIS*N(OOOT*AI3LI EM CO1
NENL3Y (XYWRN®*LT"NIJI OF
*3H3aH D9 ATN0D LNIN3LVIS 31 1dM JIVIA3IWUILNT NY o
CE 01 O09({8VvEN/NIxININON®* IN*N)HT 02
HYEIN *UVEIS*NIOOOT*AI)31I UM
02 01 DD ((HYBN/N)}»BYEN® IN* N)I]
* d3LAS 2
aWIl SIKL ¥04 G31Ndp0D 39 AON SAVYH S3ITBVIBVA INION3IH3A TV >
00T OL 02(0°3AN"1LN0OAINISI
25538d 1TIVD
*as31d 3HL 430 2d 3ivddn 2
12538d AdLIN3
NYNL3IY
JQ7I0A TTWVO
*2N H1Im AL1IT189VIVDSWDD d0dA D% ASNCAv 2
2d4N13s TIVD
*2S ONY 20 30 S3IAWA MIN JLivINIDTIVD 0L 3nit NI Qguvmd0ol d3Ls 2
1 U R I/S3A0D/NORWOD
AV LIT*LNDAIA*XVYAN® INTHON* GVEN*ON* NN *N/d3LS/NOWRODD
IWIDR*T 3
SHIM*THADA*AINDIM S [ONIN* INNINC TJIDN*THEIDON* Q0N MANDIN/DALITA /NONNDD
ISNAIA*IDSIA HVYEDIN* YADS /OIS I W/ NONNGD
TINVHOM * IWD XK 3
COAXWNANCOVRAL * THXVAMNSXVAHR* TWHXVHRO®*AYNT * TRXVR] * XVYHWI/SLINI 1/7NOWNOD
(L1)DZ*2AUA* {OZIAASH(OSIASH*(LITIZ*(O0ZIA{2TIX/T NI/ NONRDD
(Z1IDOHZ*(21)2H0IIA*(O0Z*21)8Z* (OS2 ST )HOONSA/HOOTS/NONROD
{titztlldona 3
S{T1¢21)Dd*(TT1*C1%2)0S*{T1*21)oa*(11*21*2)DN/YNINWIA/NONNDD
TINVHD SNILINOHGNS

73



anN3

Ndnl3d

3NN11NGD

(13)28Z=11)MZ

ot O) 0D

{AYDZ = (1)m2

oz 0L 09

ZOX((14+H I *0OR)IDS— (A" I*ONIDISIZ (S O—(A*T*0OR)IDISI+(R)D2=(1)MZ

02 0L DO(S 0L (H*]*0WIDS5) 1

T =d=x

SE D1 09 (S*0*19°[(N*1*0OKN)DS )]

ANVYHIN+ {(OYMF * 1) 800 IdXA=A

S2 0L D9(S*0*171* (108X *0On)IS}JI

(I)Du0TI4%=1083

Xvnlt*ti=1 0£ 04

CLUIMZ/ZHADAEAR/NOWNOD

SdAV LT INOASH*XYANCINTUIN* HYEBN*ON* NN*N/dIL1S/NOWNDD

TINVHIA*TWIXNR 3

SOXNACOVML C TRXVANS XVAN S TAXYNF X VHM S IRXVYAT *XVHNI/SLINI T/NOHRDD

(I1)DZ*2ANA* {(OZIAASLQZIAS (1122 (02} A* (ST )X /TITIND/NDWNOD

IMEAS  IdFAS* ZAS*CAS ANIZO* ANIAQ AN IXO*2010Q*LJ*ZAACG*XG/01 82/ NOWROD

(21)D28Z*{21)2u0TdX* {0e*21)8Z2*{0a* 1) J00TdH/HO0IA/NOWNDD

{11%c1)120DNnC 3

S(I1°213Dd*(TI*2T*2125*(1T*2T1)OM*(TT1*21*2)DN/YNINIT/NOUKNDD
{IANIWHOSI S*0)32vIHIINT 3903m L1vS S0 NDIL1ISOd 31v307]

3940385 3INILNDBENS

0E
5¢

SE

oe

74



LVYHI Y #EVHI W=y vHd W
1VHA IV 42 VHA IW=EVHd WV
1YHdIVE T YHA IV=ZVHd ¥
! 0°1-(18Z-{1d108%)3Z130°5=1VHd V¥
3 NO1LDNND N ¥ 0 NDILVWIXDWddv S31u35 ¥ SI SIHL
¥ (1)o58z=182
| 1+108%=1d108X
(1)DU01IN=L0EN
i 1—1=1 WI
| 1+1=1dI
)
i

Xvnl‘*Zg=1 0 0a
0*0="vHIs
0" 0=4dvaon
R 2SNAIA*DIS IA* UVEDN®* 8VBIS/33SIN/NOWWOD
. HEr S 1/ X3ANI/Z NOKROD
d¥ANNLH®* INTINNDS/NTI/NOWROD
HIOIHD*HD1H*Z0430D0*HA430D*2ZAd30D2* HA 43 0D/3HNL/NOWKOD
1W1I2d*1dlDd* A2d/ D5 3Ud/NOKWKDD
THIDM®*T ]
AR CTHNDA “RINDA * IAAMDO* ITHADN* TALISN*INIDIN* IO SN * M ININ/ DAL 3TN/ NDWROD
ANIOHY *0Ag * 1dAIS " TWADS® IdIDS* T 135S * QI0D5* M ANDS/DDONODI/ NOWHDOD
H1d30D *VOIND* {VWA*HDOLIA*VIZH* IdAYHO* A3HH* 43 8A/SLINN/NOWNDD
Ad¥ LN LADATIN*YVAN* INIHdN* Y ON* DN NR*N/ d3LS/NDOWROD
TAFAS*IDFAS SAS ' MAS*ANMIZA*ANIAQ*ANIXQO 0101 A*Z0*A0*XA/QIHD/NOWROD
AINTHIA * THIOXWA K
COXAACOVAL * THXVAREXVAN S THXYNC * X VA * THXVYNI *XYWI/S1INII/NOWROD
(IT1)DZ*ZHA* {(0O2IAAS*(02)AS*T111Z*{02)A (21 )X/ T MNJ/NOKKOD
{2132924(21310001d%n* (0221182 (0Z2*21)H00 1A%/ Y0013/ NOKWNOD
(11*21)102NG 3
112210 5d*(T1*CH*2IDS* {11 *STIDM*ITTI*ST*2)DN/VNARNICG/NDOWWDD
(110221 )3d*{11702*21*2)S5/2N3INIA/NOWKOD
(11*02*2T IR (iT1*02*2T1*2HXA*LTTI202*21*Z2IN/ININIA/NONWNOD
25 ANV 2N 40 S3ANTIVA
&N JLvINDIVD D1 4g3¢n 38 T11IR HITHA S3T8YIavA G3NDISNIWIANN
Ol AG2ZNOISSY ONV S3T8V IHVA O3INOISNIWIA nDHad a3771vD Jdy SANTVVA
JanNl3dsS INILMOYHENS

75

(SR VARS)



{1aX* 1)}om=1dXINm
TdMDM=MKINOM
MINDIR=T HADM
(1d*1 *arIDN=1d30N
1d4X2N=07302N
a0oN=1wd2oN
(IS 1'0ON3OS=1dHIS
1dH35 = g7025
Q025 =1 WADS
1-A=T WA
1+M=1 g™
TAXHDY*1g108Y=3 01 04
E-TINVYHDA+{OVAr * 1 JHJO0DTIdH=THXHO A
2VEIS+{AINIS—MINDIS ISAEVY=HYBIS
MINDS=0108A*1 *NH)IDS
204918 VYWD

U3LNdrHOD MDON S1 1IN1Dd 019 WOL10H 3HL LV D3 J0 3NTIVA #3ON v
INNILNGOD
aQaon=1d1 on
0*i=1d1D2S
S oL 09
(L08x%*1d1*0ON)DON=T1dlDN
{LDUER*T1d1*0W)DS=1dlDS
v 0L 092 (xvwI*23"1) 4l
(L38X*IRI “OW)IN=1KWIDN
(LOBA* THI*DW)IOS=1KHI IS
(1dLOa*1)IoM=T1dADM
(140108 *ON)IDIN=T dXHON
(1glUBA*T *ONIDIS=1dXIS
GI02S=THADS
{1083 1)DR=RINIM
(Lugx*1*0On) 2N=07100N
(108x%*1 “0owl}Ds5=0100S
C{{AVANNIFSNTINND+ INTINNS Y % (ZO0%xS5°0+18Z-{10UX)D2))/720-0*1 )=NTINNA
SYHd IVH2* 0+ ¥ YHA W #G2* 0—EVHE W ECEE "0+ EVHA TV A5 0 ~T VHAIV=ENTINNJ
IVHI IWAP VHAIV=SVYHI IV

76



e

T T TR R R S T Famn aomeee

R B

1d335=0702S

QI0DS=T WIS

{%*TK1)Dd=1WIDd

{3A*TWI*OKIDN=TKIDN

(A*ITWI*ONW)IS=TNIDS

(SVM{* 1)HODIN=TdY

T+TRXHON=Y

Q31NdWOD

3dv 3DVHUIAINI ISNNVHD-AVE MCTIE8 ISAr 25 GNV DN 40 S3NTtvA m3IN
NTINNS%( Td10EX*T¢NWIDA={ LOGM* 1 *NH )N

113 3A¥ND NI ¥ A

03NINH3130 SI INIOd QId9 JB11DE8 3HL L¥v DN 40 3INWA W3N
3NNIINDOD

(QI0DN—A3NDN ISAV+ EVadIN=HYEIN

{QIDDS—M3NIS }SOV+ AVEDIS=uYAIT

MENDS=(N*T SNH)IDY

MINSA VD

031NdHDY 38V SINIOd QIHS HOI!HIALND 1v 3S UNY DN 40 S3ANTIvA M3N
G10D5%v1L38-0 *T=ANIOHY

D*O=HDIHU(O0*0* L1*HDT ) I

(9—30* 1400 DA)/ ¢ THADS—TdNDS ) xHI I UI=HDII Y
(IRXDNISEV-{1d3DN)Sav=0a

UaLNdADD 51 *ON NOSQYUVHDIY 3HL

3NNILNOD

TWIDd*5°0—(H*1)Dd*5*1=1d1Dd

Q10on=1d13n

..ewW 0°1=1dIJS

nmuUI 8 01 09

A% {M*1dI)Dd=1dIDd

n;mw (%*1di*ON1}DN=1didoN

muR (A1 dI*ON)IDS=1dIDS

= O L OL D3(XVWI*D3*I)31

&K (X*Ti]1)Dd=1412d
= (X*TWI*ON)IDN=TWIDN
OO0 {A*ITHI*ON)DIS=INIDS

MIANIN={R*T *NKIDIN

(61

77



o mmean

GN3

NEN1 3y

SNNILNDOD

(QI02N-A3NIN }ISEY+UYEIN=4YEIN
MINDN={MN*T *NW)IDN

(Q0D5 ~MIANDS }SYY+HVEIS=HVYEDS
MIANDS={N*] *NNW)OIS

MINSN 1TV

005 %v139~0* T=ANIUHY
0*0=HDO1Yd (0"0"171*HDIY)d]
(9—30*1+00x00) {THADS ~T dADS ) *HDI HI=HDII Y
(IndION)S8V—{IdADNIS8VY=0C
THIJGd#*3*0~{N*1)2d%5°1=1dIDd
a10onN=1d1ion

0*I1=1diDS

€1 0. 09

(1QIN*OYAr*1didd = 1dlod
(IdIN*SYRF*Id]*ONIN=VdIDN
{IdIN*OVATr*1di*0ON)IS=1d1DS
(SVvertidi)gsondx = 1diA

21 01 09

{(M*1dI)2d=1dlDd
(A*TSI*ORIDN=TdIDN
(HN*T1dI*ONn}D5=14d1I2S

€1 01 09 {(idA*1LT°{(9¥YMC* 1 d])HO0TIIN)A]
I1 04 DOUIXVWI*OD3I®I)4]

LY 'SA(TAdALOVARF*T IM=T dXDMA
TdXIDM = RINDM

MIANDIE = THIDR
(IgH*DOYRC* 140N IN=1 dNON
1dX2n=a7020

aoonN=1 wWxon
(IdA*DVAr*120W)S=1dXDS

Q€

clI

It

£1

78



{DSZG/NOSAYXZAH4IQDH(VSXA/N0ST)*XAS300
(XQ/a0% (OHEZ0* 1) +ZQ/ (AN} A+XA/N¥NIC)~ =1Q/NT

2EIJS51IA WO

mw *NOILVND2 WALNINOW-X 3IHL1 9NIAIOS MON
=7 3NNILNOD SE

m% CIWHDS~QI0D5 ) % ( TWNDA+MIINDM I %5 0= SdW0D
runw TWBDIME TAMDN-MIANIRACIODN=PNdWOD OF

quuuu SE 0L 09

=58 (G033 —TdMDS ) (MINDIMHT dMDIN )5 * 0=vSdWOD

MINDM*QI0DN—1dAIRX T dNIN=bNIWDD

3 OE OL O9(0*0*L9*MINDM)IH]
{INIDd-1d13d)*ANIDHE*S* 0=2ndWOD SI1

(IRIDS—QIDISI%{IWISN+CT0INI*S*0=1SdW0D
INIDN®kINIDN=CIOIN%AI0IN=TNdKOD 01

S1 DL G9

(QI0D2S~1dIDS)%(QI0IN+1dIDNI%S* 0=15SdWOD

STI03N*0I00N—-1d13NxT I DN=TNdWOD

01 DL 09 (0*0°19°Q10ON)A1

R *1/XIANT /NOWKOD

JSNHIG*IIS IAHYEIN* BVEIS/ IS IW/NOWWDD

S35V *XI 438d*SNIIIA*ISIACHYEASHYEN*HVES* A Id0L /DS I W/NCKHKNOD

TINVHON * TWIX WM 3

SOXHA'OVAN * THXVH A XYAN* THXVRAr*XVYRM* THXYHE *XYHI/ZSLIRKRITT/NONKOD

H218D*HOIH* 2033023 HGIZ0D* ZAZS30D* HA J30D/8UNL/ NDWKOD

TWIDd® 1d1Dd* 3D/ IS Iud/ NOWNWOD

ANIOHH *OHH®* TdNDS* TRNDS* 1dIDS IWIDS *AT0I3 “ RANDS/IDNDI/NONWDD
TRIDM*T 2

MDA S TWADM*MSNDA * TAXDIN* THADN®* TS IDNC INIDN*TIODN* MINDIN/ DAL DA/ NDOKWHGD

INTAS* TdFAS*CAS * TAS*ANIZA*ANIAQ*ANIXO*2010*LQ*ZG*A0* XA /QIHD/ NOWNOD

(21)28Z*{S1)DH0NIN* (DE2*21)82* (02* 21 ) HODTIN/ HOO T4/ NORWOD
(311*21).14Q0N4 3

S{ITI*2TIIDG (11421 2)DS* ¢TI+ 2I)IM(T1*2T1*2)ON/YNINIO/NONRDD

DS ANY DN S0 S3NTIvYA M3N H1VINDTIvD 3NILN0OHSNS SISL
RW3INSN 3INYILNDHAENS

VL uo

|

W

79



anN3
oty 01 OO
9°0 = $SAKWOD
(TWIDS—QaI0DS}*{IKWIDNH+ATI0DNFIXS*0=1S5SdN0OD
05 01 09
(AQTIBDS—-14125S ) G03N+1d1IDN )5 0=1SdNDD
S 0L 09{(0*0*195°A710DN )41
0*0=HDI Y
208919 AY1N3

*S1INIOd

Qly9 WOL108 3HLl iV 23S ONILIVINDTIVD dH0d AHLNI vID3HS ¥ ST SIHL
NdNi3y
01 = MINDS (XVWI®*D3*I)dl
32DDV1U* L A0DSA+0V0DS=RINDIS
2SNA1Q+vSdWDO*ANIZ - 15dR0OD*ANIX3—-=100250
235410 TIWwWO

NOILVYND3 1VS S0 NOILIVAHISNID 3HL ONIATIOS MON
Laoong={x*13)103NnC
€010%{{(M*]11100NnA+LA0DNA}+AI0IN=MININ
IDSIA+TNANIDEANTIZA-{(ZNdWII+TINdWOD ) xANI X CG—=100D203

Qs
St

av

80



A

— R —

anN3
Ndni3d
dh0IZ20dAVAXZ0330D2+dANDIX xHA4302=25nd4Id
{INNDSHDISOML-TdNIS Y ANIZO*¥AN]I Z0=dWDDZ
(IWIDS+DSORI-TIdIDS)FANIXOXANIXO=dKODX
41025 +d71005=DS0M L
S *Ixx(HIIUXECE*E+0° T )70 1 =QdRVQ

*a31

VINDTIvD SI SNOILVND3 NOIAVA¥ISNOD LTIVS dH0d wddl NOISNdd1q Ada3

235410 A"LINT

NEnl3d
drODZEADAVYOEZALZ0D+dNODX*HASI0D=DISIA
(INADNADN0OMLI-1dA3N) FANTIZ THANIZ0=dW02Z
CINIDNADNOAL—=T1dTIDN) XANIXTEANI XO=dRODX

amoanN+a102Nn=23N0OARL
(HDIY%0 *D1+0*1)LHDS/0* 1 =AdRNYQ
QI LVTINOTIVO SI NOILVNDE WNLN3WOW-X d30d WH3l AL1I50051ia AQQ3

IWIDM¢T 3

dADM *TWHIR *MINDA* TdHON* INADN* IdIDSN* TAIDN*AQITDN*ASNDN/IALITA/ NOWNKDD
HDIHD*HDIY*Z04302*HAA30D*ZAA30D*HA 420D /838N 1L ANORKOD

ANIOHY *OHH * 1dXD5* TNADS* IdIDS* INIDS“QTI02S * MINDS/IONDODANONNGD
ISNAIA*DDSIA* HYBIN* UVBIS/DIS T/ NDWNDOD

ITHFAS* IAFAS*CAS *TAS*ANIZA"ANIAQ*ANIXO*20L0*LA*Z20*AAQ*XA/A1HD/NOWRGD
AS2SIA INIINOBENS

W

u

81



i
1
H
¢

(RAIDN+IGIDN )} 52 *0=L002N

(AANIDON+IWION)I*SZ2*0=NIDN

(A*TJdI*NR)DIN=T HIDN

1 d1IDN=Wi4ION

(A*THWHICNR)DN=TKWION

IWNIDN=RANI DN

IT-N=1nWX

XVWAN*TSLOBAU=N 01 0OJ

I—INVHOIR+(DVYMT * I Y HOO IIN=X VRN

RINDA=(L08%*1}IM
1{d1J8Z~1DZ)*1N0DN—(WIDBZ-1IZ 1 *NIDN)*xANIXOT=MINDA
(1d1oN+1DN)*32*0=LN0DN

(INIDON+IDN) XSS~ 0=NIDN

((1d1)D8Z+128Z)%5°0=d]D8Z

({IN1)DEZ+1 092 )25 0=NH1D28Z

(1)>58Z2=128Z

(A#)D2=1D2Z

(HA*TdlI*NHW)DN=T1JIDN

(A*THI*NRIDN=1RKWIDIN

(X1 *NK)IDN=1DN

1083=x

1+108H4A=141083

€I)2H0I9X=1089X

T+1=1dI

1-1=1MWI

INX¥nWIt*c=1 O£ DG

11* HA* R/ S3CO0I/NOWROD

AdV LTI LNODASHEAVHN* INTHAN* UVEN* DR * NH*N/dJLS/NOWWOD

ITNTAS * IATAS*CAS *FAS* ANIZO* AN IAG AN IXO*C0LAY LA ZG* A0 XA/7AI HO/NDWNDD
TINVHIACTHIXHA 3

DANACOYML * TAXTYHA* XVINA* THNX VR *XYRNM* TAXVRI*XVYWI/ZSLINT I/ NONWOD
(IT)DZ*2HA* LOCIAAS  {0ZIAS (TTIZ*(02)AC(2TL N/ NI/NDOWKDD
(21)28Z*(21)0U0 143 (02*2118Z2* {02 *21 ) HO0NIN/ YOOI/ NOWNDD
(11*21)1AIna a3

FLT1*2332d% (1122121054 (T11421)D0R*(T1T1*21*2)DN/YNIWT O/ NORKWOD
27a0710A 3N1LACHENS

82



aN3

NY13Y

{A* IWNAVRIDIDR= (A XVRI IDA
Xynxxc108x=>x 09 04
(xVWIIDHOIIN=108M
I=-INVHIX+{OVAr* X YNNI }HOU I2A=X VAN
(MES)IM=(H*T1)DM

XVYRHAXNSLOBH=X 0SS 0d

(3 )oHDTIN=108A
T=INVHON+ {OVRF * T IHOO I N=X YN AN
ANNILNOD

ARINOM=(A*TIDA

ZARANIXAx {NIDN—-L1NODON J—NIDA=AINIMA
CCIWNASTAIIDOMHLINYTRIION )5S 0+RINDRXOS® O=NIDM

09

0s

4]
ot

83



]
!
i

AIM=T dXOM
(NI *NWIDS=3DS
ADS=1dMOS
ADd=Td3Dd
HA=DM=M
XVRAN®* 1=%3 02 Da
L0EH=DIH=XVIINN
(1)DdH013¥=109x%
(DX T JOM=HDM
ADdd=(IA1 )Dd
ZOx (XdNDOI40*1 )ADHE+ (10BN OVYRT* ] ) d=MDd
{OvVAMr * 18001 4M=108N
- 0*0=XdKHOD
#1 0L 09
{ANIXO*5*0 )=
COOACTAIIOMXISH* IRT*NHNIDN—=(ON* 1d1)DAx{DA* IdI* NN ) DN I=XdWOD
21 DL D9 (X¢Ywl*D3*1*H0*1*D3°1 )41
HIS*V1i38+0* 1 =0HY
(DX *Nw)oS5=32%
I=TINVHOA+{DOVMr*1 JHO00 14 N=2]
b 1+1=1dI
1-I=Iwni
X¥wnl*l=1 Ot 0Q
LV EHTI* R/ SIA0D/NOKRWOD
Hld303*VIIAD* XVWA*HDL1IA*v138* Id*AVHO* JIHH* ATHUA/SL I NN/ NOWROD
AV LI INDASHA*XVRN "IN L OGN MVEN*IN* N *N/dI1LSANOWWOD
IRFAS*IdAFASSEAS*TAS* ANTIZA* ANIAQSANIXA*2010*1Q*ZQ%AQ*XC/CI HD/ NOWNDD
ANVHOA* TROX WM
SOXHMSOYME S THXVHA XYW * THXVAr * XVAT* INXYR T *XYWI/SLIN] T/ NOWNOD
(2110BZ*(21)2dD0T44* (02421182 (0S* 21 )E00 1IN/ 8O0 14/ NONWDD
(11*21)1400na
CCTI*2T30d (T1*21*2)DS {11 2iDM {1121 2)IN/vNINIA/NORNDD
(I1*02*21)d*(I1*DZ*21*C)SAZNINWIO/NUNWNOD
E1140C 2T Im {TT*°02 *CTI CIA*(11%02*CT*EIN/ININIA/NOWNDD
*IUNSS3Ud FHL SILVINIDIYD 3NILINOUENS SIHL
35538d 3INILNOHENS

B I
LITY

AL py

IN.

ORI
Op p

el
cl

84



anN3
Ca=Me* NG EI* =14 XS Y I1® =N *X54,41YV
B3 L1LVHWILINY G3H3ADDSIA SAVH NOA*A3IdHA SNOILVINLVYHONOD *XS5*/ 31VRHUE0OLE
NENLIY
ANNIANDOD
INNTANOD
NUni3y
ROI*N(DOOT *MATT)3LI UM
I=AN0AI™H
02 01 09(0*0°39"30d)41
RAD2d=(A*1 }2d
(ZAWOD+Z 0% (XdWDDH+0* 1) )k IAVOHU+ I dHDId=NMD A
HOREA IR =T dADIRE T QAIR=Z2dW0]D
D*0=XdW0D
81 01 09
{ANIXO*S* 0} {{A*IWI)DNF (A* THI*NNIDN—{A* 1dI}>N{H*Td] *NKH)IDN)I=XJdWOD
91 Ol OD{XVYWI®DI*1*H0*71*03*1)d]1
{TdHIOSHNIS IAVLIAXS*0+0* T =3AVOHY
(M*1 )DM=3DA

0001

v
¢ Fd

a1
91

85



o

s

ONIQV3Y

an3
/S—3A6EL*E6STIvI*E*06L*6/VIIND ITdAVHD VIV
142 1*0%0/7UVEN"OW*NN*LNDASIN*N VLVQ
FE*SAO/1L1*HTIMTT VLIVE
*3d¥l v SNISN ANV
tON]ILIHM HDJ S3003 1LINN LN4INO/LNdANT TTyD 190771 3HL 3HV Lt yEsan
11 d1* A/ S300D/NOWRDD
AV LT* LNDASHCXVAN* LNIHAN* UVAN* ON*NA*N/d315 /NOWKDD
Hl1d30D*YOSHD*AYHA*HOL3IJ*VLIE® Id* AVHD* A3 UH* JTUA/SL INN/NORKOD

U3N1430 3¥Vv SANVLISNOD SNOL1UVvA

viva A0D78

(ISR

86



o

<) =y

0*01

ORIGINAY, PAG
OF POOR QUAL%@

1t

SEE 0

00

o1

vi*o6

e~
g*g-
vt~
0*5~
at*S~-
v's—
SBv-—
Sv*v—
S5~
Gy~
30—
vy —
SE*y—
22—
S5I*E—
o*e~
5*c-
59*1-
vrl-
Sv*i-
ST~
10~

L*QE

0*0
0*s

u
[]

oo NOMNgdgTNONG N
.

) [}]
" s & @

OO weonuWaminw

a*c
g*00¢
**0
0°ce
vl
IJ0LY
3 B i 4
oorT1
az

[*0-
0*E581
£t Le
Cc*gc
L*ve
-2 A
1*2¢
B0z
S*6l1
2761
6*91
9* 53
£ vl
ok

h'

11

t* 01
I*6
Bg*s
s&*g
c*s
6K

0.
m.
o.

cc
c

<

1
o

- |

0*'0Sy
0*01

o.

=
st 0

SE“EY

38
QOTI
cl
I

5*0%

viva

87



o*81
oLl
0ttt

622" 0
891°0
€120

26" L
01°9
£5°0

"5
€3y
SE*1

88



	GeneralDisclaimer.pdf
	0001A01.pdf
	0001A02.pdf
	0001A02_.pdf
	0001A03.pdf
	0001A04.pdf
	0001A05.pdf
	0001A06.pdf
	0001A07.pdf
	0001A08.pdf
	0001A09.pdf
	0001A10.pdf
	0001A11.pdf
	0001A12.pdf
	0001A13.pdf
	0001B01.pdf
	0001B02.pdf
	0001B03.pdf
	0001B04.pdf
	0001B05.pdf
	0001B06.pdf
	0001B07.pdf
	0001B08.pdf
	0001B09.pdf
	0001B10.pdf
	0001B11.pdf
	0001B12.pdf
	0001B13.pdf
	0001B14.pdf
	0001C01.pdf
	0001C02.pdf
	0001C03.pdf
	0001C04.pdf
	0001C05.pdf
	0001C06.pdf
	0001C07.pdf
	0001C08.pdf
	0001C09.pdf
	0001C10.pdf
	0001C11.pdf
	0001C12.pdf
	0001C13.pdf
	0001C14.pdf
	0001D01.pdf
	0001D02.pdf
	0001D03.pdf
	0001D04.pdf
	0001D05.pdf
	0001D06.pdf
	0001D07.pdf
	0001D08.pdf
	0001D09.pdf
	0001D10.pdf
	0001D11.pdf
	0001D12.pdf
	0001D13.pdf
	0001D14.pdf
	0001E01.pdf
	0001E02.pdf
	0001E03.pdf
	0001E04.pdf
	0001E05.pdf
	0001E06.pdf
	0001E07.pdf
	0001E08.pdf
	0001E09.pdf
	0001E10.pdf
	0001E11.pdf
	0001E12.pdf
	0001E13.pdf
	0001E14.pdf
	0001F01.pdf
	0001F02.pdf
	0001F03.pdf
	0001F04.pdf
	0001F05.pdf
	0001F06.pdf
	0001F07.pdf
	0001F08.pdf
	0001F09.pdf
	0001F10.pdf
	0001F11.pdf
	0001F12.pdf
	0001F13.pdf
	0001F14.pdf
	0001G01.pdf
	0001G02.pdf
	0001G03.pdf
	0001G04.pdf
	0001G05.pdf
	0001G06.pdf
	0001G07.pdf
	0001G08.pdf
	0001G09.pdf
	0001G10.pdf
	0001G11.pdf
	0001G12.pdf

