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The subroutine named VORTEX which is listed in the users manual
has been modified to eliminate a defect which can cause errors when

twin-engine aircraft configurations are modeled.

Due to this modification, the following seven corrections must be

made to the users manual.

1. On page 21 in Table 2.1, the list of subroutine names in
which Common Block /WINGl/ appears must be changed. Remove the word
VORTEX. Change that group of names to read

MAIN PROGRAM, INPUT, COEFIC,
COFSYM, WGFOM, WINGV, VELOCI,
and VPROPS

2. On page 25 under item d concerning Common Statement /WING1l/,

delete the last line which reads: " -card VOR 2250 in subroutine VORTEX."

3. On page 32 in line 17, change the number 3991 to 3975.
4. On page 34 in line 8, change the number 363,782 to 363,766.
5. On page 34 in line 26, change the number 25,266 to 25,250,

6. In the Appendix A description of subroutine VORTEX found on
pages 105 and 106, page 106 is correct. However, page 105 must be
changed and should be replaced by the following attached page.

7. Finally, the listing of subroutine VORTEX found on pages 225
through 228 in Appendix B of the manual is no longer used. Instead,
those four pages must be replaced with the listing of the newly modified
subroutine VORTEX which is also enclosed on the last four pages of this

errata.

The sample case presented in Appendix C of the users manual is not
affected by the subroutine modification and no corrections are needed

there.
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éﬁipotcntinl flow field. The purpose of thil manual 1. to dile:i%t th.
;ontann of the p:ognm. its hmat du:a, and its cutput rmlﬁ The -

ocne quarter
The trailing vor:icco are separated by a.distance of
‘w/4 tines the span. A wing lift coefficient is specified by the user
for each angle of attack so the wing vortex strength is not an

37 unknown in the problem. The influence of the wing on the body is
“gﬁponlidorcd, but the body is assumed not to influence the wing. “The
f%ody may be of any arbitrary shape. The body surface is rcﬁtnsontcd
w}by a mash of triangular and quadrilateral panels. Certain panels may
be specified as being relaxed boundaries through which some specified
percentage of free stream velocity is specified. Such panels model
. inlet and outlet regions. All other panels are solid boundaries through
N ’ vhich no velocity may pass. |

v A ccnstant distribution of source strength acts on the panel under
BEEE consideration. At other panels, the source distribution is lumped as

eration, a summation is made of the normal velocity induced by ‘the .

R
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“the Gluu-uud. tuuu.an uchm MQ thc nul m:sl S
_ are solved, the entire body, £low. xm«m ealculable. . °'m bogly nurnr.o
" veloeities and pressure mf!l dents _axs couputed. . l.utly. the vaocity.-

~Somponents at specified punu ln the woptuct phnu an computed.
_ m« propeller plane vd.oeuy ruulu may bo pmchod on computer eaﬁl ‘
-'4¢ desived. TFormat of card output is such that the cards may be uud ’
+ directly as part of ths upug dau to- :!u propaller pcrfomnc‘ ’
:pmucncn pro;rn nm m ufcuncu 2 and 3.

nnm PROGRAM DESCIIP‘I‘ION

. 'ms progran was written in single precuion FORTRAN for use on
an IBM 370 computer using an 08/370 operating system and using built-
in library functions. Two suxilisry sequential scratch files ate
_requirad by the program. These files were stored on an IBM 3330 Disk
- Pack. Dcunc on. um.:m opncc for these files is givcn in s.:cion 2
. ot this sanual.

Aok =i A 1ieting of th; progranm is given in Appendix B. This particular
"~ version of the program is dimansioned to a large :iizc capable of pro-
‘cessing up to 2596 panels and 6 body orientations. However, the
, . * program dimensions may be enlarged to ensble handling of very long
| ' bodies, very wide bodies, or bodies requiring more panels or the
2= program dimensions can be reduced to enable the program to fit in a
smaller computer. Detailed procedures for altering program dimensions
are given in Section 2 of this manual. Also the computer storage ‘.
“  requirements as a function of program dimensions is explained in Section 2. ]L

‘Secxion 2 of this manual gives an in-depth description of the L
o . mechanics of this program too detailed to mention in this brief b
description.
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SECTION 1 BODY PANELING CONSTDERATION

1.1 Panel Distribution spd Sise Factors |
" The quality of and success in obtaining results from this three-

dimunsionai poteatill flow progran depends on the nuab.r of body plﬂlll
uucd. sad the distribution and size of panals.

,Two factors should be kept in mind when paneling the configuration.
The first factor, as discussed in icto:nacn 4, is concerned with the
distribution of panels. The pansl mesh must be finer (more and smaller
panels) on regions of the body where abrupt surface curvature and rapid
change in cross sectional shape occurs. Examples of such regions are
nacelle inlet 1ips, locations where fairings or cther protrusions are
attached to the body, and the region whers the canopy or cabin 1n§cr-
sects the fusalags. Nearby geometry has the strongest influunce on the
propeller plane flow field. Since the main purpose of this program is
to calculate the flow fisld in the propeller plane, it is desirable to
most accurately define the regions of the body nearest to the propeller
plane. Therefore, special attempts should be made to accurately panel
the covwl or nacelle inlet face and foreward body regions using as fine
a paneling mesh as possible. The second factor to consider deals with
panel sizes. For best rasults, gradual changes in panel size must be
made to blend paneling in regions of dense pansl concentrations with
panels in regions of sparse concentration. Reference 5 states that the
characteristic dimensions of a pancl should not differ by more than
350 percent from the dimensions of adjacent panels. Although this rule
is difficult to obey with every panel on all configurations, it gives
& guideline for the user to follow.

The two factors of panel mesh size and distribution give the user
basic guidelines to follow in paneling the body. The source strangth
solutions will generally converge %0 a solution if the two guidelines
are followed. The accuracy of the sclutions obtained may depend soma-
what upon how closely the guidelines are followed. If the body paneling
strays too far from the above guidelines, the matrix system of equations
may become so poorly behaved (not diagonally dominant) that the

G S INIDARIMAORER kst 8 e




iterative solution process will diverge giving no results. On complex

configurations, especially multiple body types as found in twin engine
aircraft, the paneling mesh mey lead to divergent solutions. In some
situations, the user must use trial and error in modifying the paneling
arrangement to get convergent solutions. Reference S contains a general
discussion on the numerical behavior of the system of equations charac-
teristic of this paneling method. Other geometry paneling factors
affecting solution convergence are explained in sections 1.2 and 1.3
below.

1.2 Single Body Paneling Input Techniques
1.2.1 Cross Section and Periphery Point Input Rules--Ganeral

Examples of configurations considered as a single body are
single engine aircraft cowl-fusslages without spinners, or the cowl-
fuselage with the spinner attached to the cowling without a physical
separation. Such a body is modeled by inputting the discrete point
description of the body cross secticns. See also sectioen 3, card set 3
in this manual.

The method of paneling closely resembles the method used in refer-
ence 4. The body is cut into many cross sections perpendicular or
nearly perpendicular to the body reference x axis. Cross sections need
not always be purely coplaner cuts through the body. Rather, the cross
section cuts may weave or curve forward and aft in an irregular fashion.
See Figure 1.1. Such "quasi" cross sections may be needed to allow
shifting of points forward and aft at awkwardly contoured regions on
the body.

Cross section descriptions mus” be input in sequence starting at
the front of the body and moving aft. See Figurs 1.2. Note that a
cross section may simply be a singl oin. repeated several times.
This occurs in the example in Appendix C. An exception to the front
to aft ordering occurs in pansling the inside of inlets (as at the front
of a cowl). In this situation, see Figuce 1.3, the first cross section

must be tiie one which defines the inlet contour and is farihest afcg.
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The inlet wall cross sections are input sequentially from art to front

to the inlet lip. Then the outer contours are specified in the normal
front to aft sequence.

Each cross section is defined by specifying the coordinates of the

periphery points on the section in the sequential order indicated in
Figures 1.2 and 3.2.

{
‘E

Between two cross sections, the program generates a ring of panels
using the input points for corners. See Figure 1.2. The ordering of
the section points is important as the first point on one section is

paired with the first point in the next section, etc. By specifying

. RLTE) LT T

a point twice or more, that point will become the corner of one or more

triangular panels. Otherwise, quadrilateral panels will be generated.

The input oraer of cross sections and periphery points shown in
Figures 1.2, 1.3, and 3.2 must be followed to ensure the panels will

have outward drawn normal wvectors.

. . .
st e 5 A2 R WO u T,

Refer to Figure 1.2. Panel rings will be generated between cross
sections I and I+l unless the flag signal, NFLAG, is given a value of

1l on section I. NFLAG=1 for section 1 indicates that section I will

o g met Y e Al

be repeated as section I+l using a different number or distribution of

periphery points. Thus no panels will be generated between sections I

and I+l in this situation. Use of NFLAG=1 is the method for increasing,

T I T

decreasing, or altering the distribution of panels on the rings back
b along the body. It is essential that the number of points, NIP, on

section I equal the same number of points on section I+l if panels are

l generated between these sections.

Cross sections, between which panels will be placed, must never
be allowed to intersect or coincide. That is, no point on the one
section can be the same as a point on the other section. This would
trigger an error in the program. However, cross sections may be con-
centric. This might be necessary in paneling the flat front face of

a cylinder, for example.




el e

O o £ ‘VWF"W%‘W a _.‘...‘, " i

It should be stated that Although it 1s possible to panel concave

" “':body contours, such as the inside of an inlet, it has been found that
’ "7?1n_such7¢aoac;?the.aqnation“solutions wi11 usually ﬂivergeiand no
' results will be obtained. It is not recommended that concave shapes 5
" such as the interior walls of inlets be paneled. Section 1.2.3 below
‘presents an al:etnative technique £or modeling 1n1ets.:

.

1 2 2 Use of §xgggtric and Non—Symnetric Input Options

* The input of cross ‘section periphery points completely
‘around the section, as explained in section 1.2.1, is the general or

" non-symmetric input option method (see Figure 3.2. b). This input
. generates panels on both sides of the body and can always be used
"1‘regard1ess of body symmetry.

As is also outlined in section 3 of this manual, the symmetric
body input option can be used if special conditions apply. These

~ conditions are:

',Tal.“The body cross éections must all hgve left-right symmetry
' ‘about a common'(x-z) plane of symmetry. This plane of
~ symmetry must contain the y=0 coordinate.

2. The root of the wing (if present) must be on this plane of
symmetry., '

3. 1Inlets and outlets (panels) must be symmetrically arranged
about the plane of symmetry.

4. All body sideslip angles must be zero. The body may be
oriented at angle of attack only. '

When all these conditions are met, then only points on the left

(negative y) half of each cross section need be input (see Figure 3.2.b).

This is the symmetric input option. If this special input option is
used, then the right side panels are mirror images of those on the
left and they are automat -ally generated by the program. The
important benefit of the symmetric input option is that equations need

only be created for the left side panels. The size of the system of

equations 1is half of that produced when non-symmetric input is employed.

Thus computing time and costs are greatly reduced., It is recommended
that the symmetric input option be used whenever possible.

A M TN N S T L KM

T e Lt S

/s AP T, Gl A A i i e 1 e e



10

Typically, a single engine aricraft configuration can be paneled
using the symmetry option if the non-symmetrical small ducts and other
small protrusions are ignored, and.if‘the spinner is attached to the
fuselage symmetrically. If the spinnei is yawed with respect to the fuselage
(it typically is built this way), then the symmetric input option can not
be used with this configuration unless the spinner is not modeled.

. 1.2.3 Relaxed (Inlet/Outlet) Panel Input Considerations

The body must always be paneled as a closed body. So if
the front of the body is actually an open inlet, the inside of the
inlet must be paneled as a closed cup shape. However this paneling
method is not recommended as the solutions will fail to converge.
Instead, the inlet face should be covered with "relaxed" panels which
allow some flow to pass through them. To do this, panel the opening
of the inlet as if it were closed off by a plate. Now in the inlet
panel data cards (set 5 of input data--see section 3) the panel numbers
of the inlet covering panels are specified. Assign a through flow
velocity ratio to these panels. This velocity ratio will simulate the

flow into the mouth of the inlet. The configuration will appear as
a convex closed body with inlet inflow modeled. This should prevent

soluction divergence problems caused by concave paneled surfaces.

If the user is uncertain of the inlet/outlet panel numbers to

specify, he should first run the configuration using the geometry
test run option, NCALC = 1, To do this, set NCALC = 1 on card set 4

of input. Do not specify any inlet/outlet panels in card set 5 of

input. Submit the data. The program will generate the body paneling

T T L

; but will not solve the flow equations. Take the output panel geometry ;é
= f from the run and find the numbers of the panels which should be inlets ‘:E
? é or outlets. Go back to the input data and specify these inlet/outlet %
; panels in card set 5. Change the NCALC = 0 on card set 4. Then the ; 13

data is resubmitted and a normal run will be made. All flow calcula- : .
, tions will be made. Refer also to section 3 of this manual for use ;
; - of the test run, NCALC = 1, option.

el
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T “The peneled configuration uny conaist of several’ discrete ' N
f)}cloeed bodies. An example of this ic a‘eingle engine aircraft’ fuselage-.ls,

o spioner °°"bia‘t1°n ‘in which the ‘Pinner is paneled ‘as one ieolated L
f“;closed ‘body ‘and- the f“3=1888 1s ‘a second isolated ‘closed body. ‘A second
e example treated asa multiple body 13 e twin engine aircraft configura-"a' '

v,fiftion with ving mounted nacelles. ‘Each nacelle is a separate closed
””1;body. The fuselage itself is a thitd cloeed body “and ia not physically
5}__fconnected to the nacelles. = - SRR R

. Mnltiple body configurations are paneled by considering one body
“at @ time using the techniques given in section 1.2.1. All bodies
f‘ere referenced to one common coordinate system.. It does not matter

“.ld;which discrete body is defined first. For exawple, a nacelle can be
paneled first, then the fuselage, and leetly another nacelle. Or the

*['fuselage could be panelad first. If, on a twin nacelle aircraft, the » { ;
" left propeller plane is considered for the predictions, it may be ' f

. convenient to input the left nacelle body first.

_ Input the first discrete body cross sections according to é'

- gection 1.2.1 rules. Use the NFLAG = 1 parameter if a cross section

‘ ~'repeat is desired. To distinguish the end of the first discrete body
. from the start of the second discrete body, it is necessary that

- . NFLAG = 1 be specified on the last input section of the first body.

'-In'thie use of NFLAG = 1, the last cross section of the firat body

will not be repeated. Instead, the flag signifies that no panels will

L chaha T sk, R4 s LRI Gand



0
'
i
i

|

'Vbc placed botween this last cross cicttqn of‘the-firlc body and the o

first cross section of the second body. Now input the second discrete

" body using the rules of section 1.2.1. -As before, if a third body

follows the second, use NFLAG = 1 on the last cross section of the
seccnd body. Panel the third discrete t.dy etc.  Panel the last
discrete body using the rules of section 1.2.1. However, since the

~ last discrete body will have none following it, do not specify NFLAG=1
" on the last section of the last body. The result is several closed

bodies, each paneled according to single body rules with none of the
bodies physically connected. ' g BERTER '

Through experience in paneling nacelle~fuselage-nacelle configura-
tions, it has been found that this panel geometry often produces a
system of equations which will diverge when solved_iterativgly. To

obtain results, it may be necessary to ignore some regions of the con-

figuration. For example, if only the left nacelle and foreward portion

of the fuselage are paneled, the equations may be well behaved and will
. converge. Then if flow calculations are made on the left propeller

plane, the results are still valid since the left nacelle and front
fuselage have a dominant influence on this propeller plane. The right
nacelle and rear fuselage are remote from the left propeller plane and

it is safe to ignore these components in paneling the configuration.

1.3.2 Use of Symmetric and Non-Symmetric Input Options

Each discrete body of a multi-body configuration may always
be input using the non-symmetric input option. To use this option,
follow the procedures in sections 1.3.1 and 1.2.1 (see Figures 1.2 and
30203) .

The same conditions as given in section 1.2.2 must hold before the
symmetric body input option may be used on multi-body configurations.
These conditions are repeated here and have new meaning when applied
to multiple body configurations:

1. All cross sections of all discrete bodies must be symmetric
(leit and right) about one common plane of svmmetry. This
x-2 plane of symmetry must contain the y = 0 coordinate.

NS T PRV SIUCRPRE IR

I
R SVEEY RN



§ 

?L-,»:3. :In1.:s and outlets. (pannln) must bc lymnetrically arranged

» Thc root coordin;tn ot th‘ wing (1! prcocnt) nua: lic on this e
~plane of tyunntry-; o ' LT Bt

k :,-bout thephn-ot;mtry e i
4. All body sideslip angles must be zero. The configuration
WAy be ozientnd at .angle ot attack only

NI

All of these four conditioaa-mult ‘exist before the :ymnntric :'yff;  R
-* input option can be used. ‘In using this symmetric option, only the S

autouatically created by the program. . However, equations need only - )
be written for the left side panels. Thus, the system of equations is
only half as large as would occur if the non-symmetric option were used.

‘Savings in computer time and cost is the result.

Note that rule 1 above requires that all discrete bodies of a
multiple ‘body configuration must lie in tandem on the common x axis.
This is the only manner by which all cross sections of all bodies could
be symmetric about one plane of symmetry. A multiple body configuration

~which could use the symmetric input option is a single enginre fuselage-

spinner combination, provided the spinner is not yawed with respect to

the fuselage.

Although typical twin engine nacelle-fuselage-nacelle configura-
tions would seem to be symmetric, they can never be paneled using the
symmetry option as defined for this program, because each nacelle lies
completely to one side of the plane of symmetry and does not obey rule 1.

Other examples of configurations which can not use the symmetry
option are:

nacelle-nacelle bodies side by side (rule 1 does not hold)
fuselage-yawed spinner (rule 1 does not hold)

fuselage-nacelle (rule 1 does not hold)

wing mounted nacelle and wing. This is a single body which
cannot use the symmetry option because the wing root does not
lie on the nacelle plane of symmet:iy.

et e b el b i Wik s e
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~ points on the left (negative y) side of ‘each body cross section are '»f; § 
- input (see Figure 3.2.b). - The right side mirror image panels will be /
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Unfortunately, il seen above, the symmetric input option has
limited application when paneling mulciple body configurations.

1.3.3 Relaxed glnlc:ZOuclctl Panel Input Consideration:

Each discrete body of the multiple body configuration must

be paneled as & closed body. If the bodies contain inlet or outlet

openings, the use of relaxed inlet/outlet panels csn be made. These

relaxed panels can be used to model inlet openings without paneling

the actual concave inner wall shape. The discussion oi these relaxed

panels given in section 1.2.3 applies equally to multiple body
configurations.

1.4 Summary

The formulas used for calculating panel characteristice from

discrete cross section periphery point input carn be found in reference: 1.

This section of the manual should be used in conjunction with section 3
when making the input data deck.

Although any arbitrary body geometry can be péneled successfully,

the system of equations obtained from the paneling network may not be

well behaved numerically. As a result, possible solution divergence

may occur during the iterative solution procese. Thus, it may be

necessary to use trial and error in getting a paneling network which
accurately represents the body and also converges to a solution.

Basically, the quality of the paneling depends upoa the judgement and
experience of the user.
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SECTION 2 OVERALL PROGRAM DETAILS

2.1 Program Structure

The 3-D potential flow computer program consists of a maia program
used in settiag up array dimensions, establishing program size, and -
calling the subroutines. Of the 14 subroutines used in the program,
10 are called directly by the main program. The overall structure of

the program is illustrated by the flow charg on Figure 2.1. Alsc a ?

description of the main program and each subroutine ‘is given in
Appendix A. ' '

A copy of the program is listed in Appendix B. This particular
version has been dimensioned to a fairly large size capable of handling
up to 2596 body panels and up to six body orientations. The size of
the program in Appendix B is one of the largest which can be compiled

and executed on the IBM 370 computer facility at the Pennsylvania State
University.

I TR T 0 RN IR

2.2 Program Dimension Size--Introduction

.

As the program dimension size determines the size of the configura-
tion which may be handled, core storage and auxiliary file storage
requirements, it may be necessary to change the size of the program
given in Appendix B. Some or all of the dimensions of the program may
be decreased to enable use of the program in a smaller computer installa-~
tion, or to enable the prograu to be run in a smaller storage-higher
priority run category at the installation. Conversely, some or all
dimensions of the program may be increased to take advantage of a larger

computer facility. This would enable configurations with more panels to
be handled.

In the remaining portions of this section is a description of the
variables which must be changed by the user to alter the program
dimensions. Also described are the COMMON statements and DIMENSION
statements needed, auxiliary files, and step-by=-step procedures to be
followed in altering the dimension size of the program. Then instruc-
tions for allocation of auxiliary file storage are given along with

e A B I, A 1+ &
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. = 0 No wing modeled
r---_.._imih.l,_m_cg}.:._.._..____' NWING 1 Wing is modeled

= 0 Body symmetry
:NSMT 1 Nonsymmetry

CALL INPUT

GET: NALPHA |
NCALC F_ —==3 INPUT

NSYMET
NWING

+

CALL VCOMP

CALL PANEL

I | .
CALL COFSYM _F-El corsyM [& wmv | |
| S
: | VORTEX
CALL SOLSYM J"t:lz[ SOLSYM
i\ , |

-— s aaE D B - e A M S M NS G G GEn G WA G Ghah GENE D GSE WL G - SN MEE U GNP CE AR G SED W G NS M G e D SED GRS G G G G S—

|
CALL COEFIC |[¢= — — COEFIC [@= =] WINGV
: S
‘ VORTEX
CALL SOLVE ) SOLVE
C [ '
> { :
— = tr+—{T=0_] | [umev *3{vormx ]
¥ |
CALL VELOCI [&— == —— —_ VELOCI TORTEX
¥ | Y
CALL VPROPS —_— = ‘ VPROPS WINGV
f 9 NV
: ANGLES EULER
s YE5( sto ) | 0
- Normal run
: NCALC 1l Geometry test run
|
L------—--—-—lﬂl-—ﬂﬂ-uJ

Figure 2.1 Organizational structure of 3-D potential flow program.
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estimations of output record requirements and core storage reaquiraments

for the given program dimensions. Execution time is discussed, and

instructions are given for creating an object program deck to enable
the program to execute faster. Lastly, a section gives instructions
for oparatgpg the program, including all required j b control cards

needed to run the program on the Penn State compute: facility.

2.3 Program Dimension Size Controlling Variable Descriptions

The user has control of the program dimensions by specifying
values of the following four variables on four cards in the main
program. The main purpose of these is to permit execution time
dimensioning of certain arravs in the subroutines:

1. NSECMA Upper Yimit on the number c¢f body cross section
descri::ions which may be input to define the body.
kule: NSECMA must be integer value of 3 or more.

2. NIPMAX Upper limit on the number of periphery points allowe
around a complete cross section. (First and last
point are the same but countc as two points.)

Rule: NIPMAX must be an odd integer with » value of
5 or more.

3. MAXALP Maximum number of body orientations (pairs of body
angle of attack and sideslip) which may be input in
one run of the program,

Rule: MAXALP must be an integer value of 1 or more.

4. MAXINF Maximum number of body panels over th» entire config
tion which may be specified as being inlet or outlet
panels.

Rule: MAXINF must be an sven integer value of 2 or
more.

d

ura-

" If the user breaks any of the rules abowve, the program will detect

them and stop. Refer to section 2.8 for instructions on changing these

values, and refer to the listing in Appendix B as an example.
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are:
5.

7.

LLL

LLLEAF

4

Based on the user specified size control variables abtove, three

other variables are computed by the program and are also used for
execution time dimensioning of certain array: in subroutines. However,
the user must also manually calculate the values as he must supply the
numbers in the main program DIMENSION statement (section 2.5) and in
the COMMON statements (section 2.6). The three additivnal variables

LLL = (NSECMA = 1)*(NIPMAX - 1). LLL is the maximum
possible number of body panels generated. This amount
can occur only if NSECMA cross sections have been input
with NIPMAX points on all sections. Also the paneling
input would have to be completely efficiant, that is,
no repeated descriptions of a cross sections and no
triangular panel input. Generally, with complex
bodies, cross sections arc¢ often repeated with two
descriptions and section points are rapeated several
times to create triangular panels. So LLL panels will
uot usually be generated, but could be.

Nots: LLL will always be an even integer of size 8

or more.

MD = (LLL + MAXALP). MD is the maximum number of

terms (right and left side coefficients) in each equa-
tion for panel source strengths. M also i{s the length
of logical records which must be specified in auxiliary
file 9 (see sections 2.7 and 2.3).

LLLHAF = (LLL/2). It is the maxinum possible number
of panels on the left haif of a symmetricall:r imput
rody,

See section 2.8 or the procedures involving wvariables LLL, MD,
and LLLUAF.

P
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2.4 DPSI!Lﬂ:and Nkfgméz:jbcfinitions

Two input dats values control the number and distribution of flow
survey points in the propeller plane. The minimum value of one and
maximum value of the other control the size of auxiliary file 50 and
the amount of output records:

1. DPSI Azimuthal angular increment between racdial spokes of
survey points on the propeller plane. DPSIp i, is tle
smallest increment aliowed and must be more than 0.0
but not more than 360. A DPSIn¢, value of 1.0 is a
good choice and is uwsed in the program version in
Appendix B.

2. NRAD Number of survey points positioned radially from hub to
tip 2% eazh azimuth inerement on the propeller plane.
It must be a positive integer but not more than NRADg,x.
An NRAD ., value of 51 is a good choice and has been

used in the prograw of Appendix ¥,
3
The choices of DPSImiy, and NRADpmsy determine the maximum number

of survey points generated. Thus they affect the number of output
tecords produced. More Zmportantly, they determine the numbur of

records which must be provided in auxiliary file 50 (see sections 2.7
and 2.9).

The user must know what these values are in the program version
being used s¢c he cen properly allocate file 50 storage. Instructions

for changing DPSImipn and MRADmax values in the program are found in
section 2.8.

2.5 Description of Array DIMENSION Statement in Main Program

The following array names are found in a DIMENSION statement at
the beginning of the main program. Refer to Appendix B, The dimen-
sions of these arravs must be changed by the user in this statement
when the program dimension size is altered (see section 2.8, step 3).

These arrays are the only ones which are automatically dimensioned
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within the subroutines during'execunion. The DIMENSION statement and
arrays are given below (without subscripts):
DIMENSION A, SIGMA, NCOUNT, NFLAG, PX, PY, P2, STOX1, STOY1,

ST0Z1, STOX2, STOY2, STO0Z2, ANVX, ANVY, ANVZ, S, XC, YC, ZC,
BIG, VARIAB, SUM, SIGSAV

2,6 COMMON Block Descriptions

A total of eight different COMMON blocks are used throughout the

"~ program. Some subroutines use most of the COMMON statements and others
use but a few. Ir most cases these COMMON statements contain both
subscripted (array) and unsubscripted variables. The arvay variable
dimensions in the COMMON statements must be changed by the user when

~ the program dimension sizes have been changed. Dimension changes must
be made to every COMMON statement card found ian the program. The

procedure for making the changes is found in section 2.8, step 4.

Table 2.1 describes each COMMON block name and indicates the type
of data stored and the locations at which the COMMON block cards must

be present.

2.7 Auxiliary File Descriptions

File 5 is a formatted card data input file. File 6 is a formatted
output file written on a standard 132 character-per-line printer.
File 7 refers to a formatted data output file punched on standard 80
column computer cards. These three file numbers are the default values

for the computer facility at the Pennsylvania State University.

Additionally, two auxiliary scratch files are needed by the
program. They are files 9 and 50 and may be stored on magnetic tape
or disk. These files are described below:

File 9: This is a sequential scratch file used only to store the left
and right side coefficients of the system of linear equations
for the unknown source strengths. Each logical record of

this file contains the coefficients of one equation. The

!
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File 50:

records save the equations in sequence starting with the
first equation or row of the gystem.

This file is written during execution of subroutine
COEFIC if the symmetric body input option is not used. Then
one record (equation) is written for each body panel. If the
symmetric body input option (see section 3) is used, the
file is written during execution of subroutine COFSYM. 1In
this case, a record (equation) is written only for the panels

on the left side of the symmetric body.

The file is read during the iterative solution for panel
source strengths during execution of either subroutine SOLVE
or SOLSYM.

On the Penn State computer facility this file is stored
on an IBM 3330 Disk Pack.

This is also a sequential scratch file which temporarily

saves propeller plane flow field prediction output. This
allows the output to be sequentially printed on propeller
plane output table part 2 (see section 4). The file is

written and read only during execution of subroutine VPROPS.

Each logical record of file 50 contains flow output
information for one survey point in the propeller plane.
Each record of the file corresponds to one line of the printed
output table. Data written on each record consists of nine
values including radial and azimuthal location of the point,

three velocity components and four flow angles.

On the Penn State computer facility, file 30 is stored
on an IBM 3330 Disk Pack.

The details of allocating file 9 and file 50 storage space is

given in section 2.9. Also, that section explains how to write the

job control cards for these files for use on the Penn State facility.

et (i RE e e i o e o =
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2.8 User Procedure for Altering Program Dimension Size

If the user wishes to alter the dimensions of the program from

thogse of the version listed in Appendix B, the following steps must be

performed. In what follows refer to sections 2.3 to 2.6 for the defini-

tions of dimensioning variables, dimensioned arrays and COMMON blocks.
Refer to the program listing in Appendix B when a specific card number

is mentioned in the steps. Here are the nine steps involved in

modifying the program dimensions:

Step 1.

Step 2.

Step 3.

Step 4.

Choose the desired values of dimensioning variables
NSECMA, NIPMAX, MAXALP, and MAXINF. Ensure they conform

to the rules given for them in section 2.3.

Before changing the program cards, check the new core
storage requirements of the program corresponding to the
values chosen in Step 1. Use the procedure outlined in
section 2.11 for this. If it is found the program will
require more storage than is available, it will be
necessary to repeat Step 1 with new values until the
program core storage required is acceptable. Then perform

the modificatious given in the remaining steps 3 to 9.

Physically replace cards MAN 5850, MAN 5900, MAN 5950,
and MAN 6000 of the main program with cards having the
new values of NSECMA, NIPMAX, MAXALP, and MAXINF.

Calculate the values of the other three sizing variables
LLL, MD, and LLLHAF using the values of Step 1 in the
following formulas:

a. LLL = (NSECMA - 1)*(NIPMAX - 1)

b. MD = LLL + MAXALP

c. LLLHAF = (LLL/2)

These values are automatically generated by the program,
but the user must know the values so the DIMENSION state-

ment in the main program can be modified in the next step.
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Step 3. Modify the DIMENSION statement in the main program by

Step 6.

physically changing cards MAN 5200 to MAN 5350, Change
the array dimensions to values compatible with the chosen
dimension sizes of Steps 1 and 4. To do this, use the
following pattern DIMENSION statement which shows the
array dimensions arbitrarily in terms of the dimensioning
variables. Repunch cards MAN 5200 to MAN 5350 using the
pattern below. (Insert the actual number values of the
array subscripts, however. Punch the characters in the
columns indicated. Also punch the card identifier numbers
in columns 73 to 80.) (Note: only four cards should be
needed for this statement.)

Card Column:

789 - L . . L] > - * . L L] L4 . * LJ . L » - * - L] * . . - - 72
DIMENSION A(MD),SIGMA(LLL,MAXALP) ,NCOUNT(NSECMA),
NFLAG(NSECMA) ,PX(NSECMA, NIPMAX) ,PY (NSECMA,NIPMAX),
PZ(NSECMA, NIPMAX) ,STOX1 (NIPMAX),STOY1(NIPMAX),STOZ1(NIPMAX),
STOX2 (NIPMAX) ,STOY2 (NIPMAX) ,STOZ2 (NIPMAX), ANVX(LLL),

ANVY (LLL) ,ANVZ(LLL),S(LLL),XC(LLL),YC(LLL),2C(LLL),
BIG(MAXALP) ,VARIAB(MAXALP) , SUM(MAXALP), SIGSAV(LLLHAF)

Five of the COMMON blocks contain subscripted array
variables which may be changed. Modify the dimensions

of these COMMON statement arrays affected by the changed
dimension size variables of Steps 1 and 4. Every affected
COMMON card in the main program and subroutines must be
changed by using the new numerical values of the dimension
size variables. The COMMON blocks which must be changed

are given below and the cards to be changed are also

given. (Note: where the dimension size variable names
appear in parentheses, they are to be replaced with the
actual numerical value). Also the COMMON statements

must be puached with the variables exactly in the sequence
shown:
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a. COMMON /INLET/ FLRATO(MAXINF),INDEX(MAXINF),NINFLO

=card INP25450 in subrostine INPUT

=card COF 1300 in subrovtine COEFIC
-card CSY 900 in subroutine COFSYM
-card VEL 1150 in subroutine VELOCI
-card VPR 2450 in subroutine VPROPS

B e T S S T A U,

b. COMMON /INPUTS/ ALPHA(MAXALP),BETA(MAXALP),
VX(MAXALP), VY (MAXALP) ,VZ (MAXALP), V,NALPHA

—-card MAN 5400 in main program
-card INP25200 in subroutine INPUT
~card VCM 1100 in subroutine VCOMP
—card COF 1250 in subroutine COEFIC
—card SOL 1200 in subroutine SOLVE
-card CSY 850 in subroutine COFSYM ,
-card SOS 1350 in subroutine SOLSYM i
—card VEL 1100 in subroutine VELOCI
-card VPR 2200 in subroutine VPROPS
~card WGE 2400 in subroutine WGEOM
-card VOR 2200 in subroutine VORTEX

c. COMMON /SYMTRE/ NPNSYM(LLL),INSOLV(LLLHAF) ,NSYMET

—card MAN 5450 in main program
-card INP25400 in subroutine INPUT
—card PAN 1300 in subroutine PANEL
-card CSY 950 in subroutine COFSYM
—card SOS 1400 in subroutine SCLSYM

d. COMMON /WING1/ CL(MAXALP),CHORD,DIHED,SPAN,SWEEP,
XQR, YQR, ZQR, NWING

—card MAN 5500 in main program
~card INP25500 in subroutine INPUT
~card COF 1350 in subroutine COEFIC
-card CSY 1000 in subroutine COFSYM
-card WGE 2450 in subroutine WGECOM
-card VEL 1200 in subroutine VELOCI
-card VPR 2400 in subroutine VPROPS
-card WGV 2800 in subroutine WINGV
F -card VOR 2250 in subroutine VORTEX
)

e. COMMON /WING2/ GAMMA(MAXALP),XTRALL (MAXALP),YTRALL
(MAXALP) , ZTRALL (MAXALP) , XTRALR(MAXALP) ,YTRALR(MAXALP) , :
ZTRALR(MAXALP),XBTIPL,YBTIPL,ZBTIPL,XBTIPR,YBTIPR,ZBTIPR .

" —card WGE 2500 and WGE 2550 in subroutine WGEOM .
-card WGV 2850 and WGV 2900 in subroutine WINGV |




Step 7.
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Modify the following cards in the main program and sub-~

routine INPUT as explained below:

a.

Ce.

d.

€.
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card

card

card

card

card

card

card

card

card

card

card

card

card

card

Main Progranm

MAN 4400:

MAN 4550:

MAN 4700:

MAN 4800:

insert new values of NSECMA,NIPMAX,
MAXALP, and MAXINF

insert new value of LLL after the
words “UP TO LLL ="

insert value of MAXALP after the
words "UP TO"

insert value of MAXINF after the
words "Up TO"

Subroutine INPUT

INP 1850:

INP 2300:

INP 4050:

INP 5650:

INP 6650:

INP 6900:

INP11200:

INP11900:

INP12000:

INP14050:

“"C . . . CONTAINS 3 TO N CARDS . . ."
insert value of N where N = (MAXALP +2)

*c .. (VALUE FROM1 to N . . ."
insert value of N, where N = MAXALP

"C . . CONTAINS 11 TO N CARDS . . ."
insert value of N, where
N = (NIPMAX * NSECMA) + NSECMA + 2

C .. MAX OF N) . . ."
insert value of N, where N = NSECMA

"C . . - L')o IF . . o"
insert value of N, where
N = (NIPMAX + 1)/2

"C. . . MAXIMUMMOF N, . ."
insert value of N, where N = NIPMAX

"C . . . CONTAINS 1 TO X CARDS) . . ."
insert value of N, where
N = (MAXINF + 1)

"C .. .VALLEN . . ."
insert value of N, where
N = (MAXINF/2)

"C. . .VALUEOFNTIF .. ."
insert value of N, where N = MAXINF

"c . . N CARDS) . . ."
insert value of N, where N = MAXALP + 2
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Step 8.

Step 9.

NSECMA
NIPMAX
MAXALP
MAXINF
LLL

MD
LLLHAF

and
NRADgax

27

I1f desired, change either or both the values of DPSIp{n

and NRADpax. Ensure they obey the rules for these values

given in section 2.4. The recommended values of DPSIpy, =
1.0 degree and NRADpax = 51 have been used in the program

listed in Appendix B. If these values are changed, perform
the following:

a.

If DPSIpin is changed, modify the following card
found in subroutine INPUT

-card INP20300: "C . . . MUST BE AT LEAST N AND . . ."
insert value of N, where
N = DPSIpin value

If NRADpax is changed, modify the two following cards
found in subroutine INPUT:

-card INP21100: “C . . . FROM1 TON . . ."

insert value of N, where
N = NRAD ., valus

-card INP36450: ", . .20 IF (NRAD.GT.N) GO TO 76"
insert value of N, where
N = NRAD, ., value

The last step in modifying program dimensions is this.

Calculate the amount of auxiliary storage needed for

files 9 and 50. Write the job control language cards to

give the new storage allocation. The rules for this are

given in section 2.9,

The version of the program given in Appendix B has been dimensioned

using the following dimension size variable values:

60
45

6

500
2596
2602
1298

51

1.0

o
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2.9 Determining Auxiliary File Storage Allocation Based on Program
Dimension Size

Storage for auxiliary file 9 and file 5C must be allocated on
either magnatic tape or disk, and job control cards must be made to
perform the allocation. The maximum dimension of the program version
being used determines how many records must be available on the two
files. This was explained in section 2.7.

In the following parts 1 and 2 below is given the forrulas for
calculating record and disk pack requirements for files 9 and 50,
respectively. Also given is the job control language needed for
establishing these files on the Penn State computer facility.

2.9.1 File 9 Storage Allocation Formulas and JCL

File 9 is a sequential file requiring variably spanned
physical recordsS, Enough tape or disk space must be provided to
store up to LLL (section 2.3) logical records, each containing

MD (section 2.3) single precision numbers of 4 bytes each.

On the Penn State University IBM 370 computer system, file 9 is
stored on an IBM 3330 Disk Pack®. Since this file is relatively
large, the disk storage is allotted by requesting numbers of cylinders
of space, CYL.

For this disk pack, the user should specify the following param-
eters in the job control cards when allocating space for file 9:

RECFM = VS  (i.,e., variable spanned records)

BLKSIZE = 3120 (byvtes)

LRECL = (BLKSIZE - 4) = 3116 (bvta2s)

CYL = number of disk cvlinders requested (calculated below)

Number of c¢vlinders, CYL, required is a function of the size
variables, LLL and MD. Use the formula 1 or 2 below (whichever

applies):
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1. If [(4 * MD) > (BLKSIZE ~ 8)] use:

P -
(e MD * 4
vo| [ 2
LLL (BLKSIZE - 8)rounded to J
CYL = - higher integer

13165

fLKSIZE + l3%]rounded to
lower integer

19 *

rounded to
higher integer

2, 1f [(4 *MD) Z (BLKSIZE ~ 8)] use:

LLL
CYL = T 13165
19 * )
BLKSIZE + 135‘rounded to
L lower integer lrounded to

higher integer
Note that CYL is the maximum number of cylinders which would be
needed if LLL body panels were generated. So CYL must be available,
but usually, not all of the space is used, since most configurations
seldom generate the full amount of LLL panels.

The following example specifies file 9 storage and job control
cards for the program verslon listed in Appendix B. This example
applied to the Penn State University computer facility. This program
has:

LLL = 2596 and MD = 2602
The job control parameters are:

BLKSIZE = 3120

LRECL = 3116
CYL = 137 calculated using formula 1 above.

29

Two job control cards punched exactly as shown below, both starting

in column 1, will establish 137 cylinders of space for file 9:

//DATA.FTO9F001 DD UNIT=SYSDA,SPACE=(CYL,(123,1),RLSE),
// DCB=(RECFM=VS,LRECL=3116,BLKSIZE=3120)

et RALIA Maiain ot
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Here the cylinders have been requested using o primary allocation
of 123 cylinders with a secondary allccation of one cylinder (repeatable
up to 14 times) which is made when the space is needed. This gives 137
cylinders available. Reference 6 contains details on the disk pack and

job control language for the Penn State computer system.

2.9.2 File 50 Storage Allocation Formulas and JCL

File 50 {s a sequential file requiring variably spanned
physical records®, Enough tape or disk space must be provided to store
up to R logical records, where R is given by:

360
R gL
(DPSImin‘rounded to
lower integer

R~ NRADM&:-:

NRADmax and Dps‘min are defined in section 2.4.

Each record contains nine single precision numbers of 4 bytes each.

On the Penn State University IBM 370 computer system, file 50 is
stored on an IBM 3330 Disk Packb. The disk storage for this file
should be allotted by requesting numbers of cylinders of space, CYL.

For this disk pack, the user should specify the following
parameters in the job control cards when allocating space for file 50:

RECFM = VS  (i.e., variable spanned records)

BLKSIZE = 44 (bytes)

LRECL = (BLKSIZE - &) = 40 (bytes)

CYL = number of disk cylinders requested (calculated below.

Number of cylinders, CYL, required is a function uf tu= propeller
plane input point limits, NRiDpax and IPSIpyn, of the program version

being used. Us: the following formula to calculate CYL for file 30:

L N
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[ 360
R | ata——
NRADg,x (DPSImin)roundcd to

lower integer

el R ) S N
BLKSIZE + 135/ rounded to
lower integer |rounded to i

higher integer i

-

The following example specifies file 50 storage allocation and job
control cards for the program version listed in Appendix B. This
example applies to the Penn State University computer facility. This
program has the following propeller plane survey point limits:

DPSIgqn = 1.0 and NRADg,y = 51

The job control pa.ameters are:

BLKSIZE = 44
LRECL = 40
CYL = 14 calculated using the above formula. ]
Two job control cards punched exactly as shown below, both starting
in column 1, will establish 14 cylinders of space for file 30:
//DATA,FTSOFQ01 DD UNIT=SYSDA,SPACE=(CYL,(1,1),RLSE),
// DCB=(RECF{=VS,LRECL=40,BLKSIZE=44)
Here the 14 cylinders havc been requested using a primary alloca-

tion of one cylinder with a secondary allocation of one cylinder

(repeatable up to 14 times) which is made when the space is neceded.
This gives 15 cylinders available. Reference 6 contains details on the

disk pack and job control language for the Penn State computer system.

2,10 Qutput Record Considerations based on Program Dimension Size

For some computer installations such as the one at Penn State,
tliere is a limit on the number of output records which may be produced
during a single run. At Penn State, this output limit is 30,000 records.
1f more records will be produced, special handling rust be made to have
the records written to a tape so it can be printed later in smaller

portions.
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The maximum number of output records from this computer program is
a function of the dimension size variables (section 2.3) and propeller
plane input limits (section 2.4). The four priaary quantities
affecting length of output are LLL, > » NRADp,x and DPSInqp.

An approximate formula for estipating the maximum number of output
records produced is given below. The formula is a function of th:- -
dimension size variables defined e¢arlier in sections 2.2 and 2.4, Also
used are certain input variables defined in :cctian‘j; Note the formula
assumes printed output is written on a standard 132 character-per-line
printer, and the punched output is on 80 column cards. Refer also to

section 4:
Rt'R1+R2+R3+R + R

y *
o + Re + MAXALP (R6 + R

37 & 7 *+ Ry

3

where R.,. is the total maximum possible number of output records

produced by a given size program version.

The R, terms ip the formula ave each given by formulas below:

0, 1f program listing is not printed

- . 1
R ® 3991, 1if program listing is printed (source listing)

MAXALP + 1, 1f NWING = 1] 2, 1f NPOINT = 1

27 |0, if WWING = O * ‘0. 1£ NPOINT = o] + MAXALP

il

+ MAXINF + NSECMA * (NIPMAX + 1) +27:
(This 1is list of input.)

R w |Os if NWING = 0 : (This is wing geometry table.)

(MAXALP + 26), 1f NWING = 1

-
R w {1+ 1£ NLIST = 1 and NCALC = O : (This {s body

(5 % LLL) + 16, 4f NLIST = 0 or NCALC = ] geometry table.)

o 1
R, = 0, 1f HCALC = 1 : (This is solution iteration

(3 * ITMAX) + 4, if NCALC = 0 table.)

R = O, £ NOALC =1 : (Surface velocity table.)

'(LLL + 14), if NCALC = 0
-




3

0, 4f NCALC = 1
R7 =  IMAXALP, 1f NPOINT = 0 and NCALC = 0

o

((360/DPSIpen) * NRADpmgy] + 29, 4f NPOINT = 1

rounded to and NCALC = 0

lower integer

(This 1s propeller plane output table part 1l.)

[3. 1f NCALC = 1
R, = |MAXALP, 1f WPOINT = 0 and NCALC = 0

8
[(360/DPSInin)rounded to  * NRADpay] + 34, if NPOINT = 1
- and NCALC = 0

o

lower integer
(This is propelles plane output table part 2.) -

0, 1f NPUNCH = 0

L1

rounded to * NRADmax] + 3, 1f NPUNCH = 1

lower integer

(This 1is punched output.)

It must be stated that Reoe is the maximum possible number of
output records which would be produced by the program version, only if
all input options were used and only if tl:e configuration used LLL panels
and only if MAXALP orientations were input.

Normally the configuration will not have LLL panels but will have
NP panels instead. Also the number of oriantations used is often less
than MAXALP and will be NALPHA instead.

Thus to get a better estimate of the number of output records
which will be produced when running a specific config..ation, do the
following.

Use the Reoe expression given above, but make the following changes:

-replace LLL value by the value of NP for the body (best estimate

should be used here.)

-replace MAXALP value by value of NALPHA (section 3)

-replace MAXINF value by value of NINFLO (section 3)

-in the Ry formula, replace the following:

replace [NSECMA * (NIPMAX + 1)) bv a value ejual to the
numder of cards in set 3 of the input card deck (refer
to section 3).

~replace NRADL,. by value of NRAD

5
.
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~replace DPSIL;;, by value of DPSI

As an example of the preceding descriptions, use the program listed in
Appendix B. This program has dimensions:

LLL = 2596, MAXALP = 6, MAXINF = 500, NSECMA = 60, NIPMAX = 43,

NRADmax = 51, and DPSImin = 1.0

Using these valiues in the R¢yy formula gives the maximum possible

number of cutput records by this program version:
Reot = 363,782 records

This far exceeds the 30,000 record limit imposed at the Penn State
computer facility. However, a typical configuration run with this version

of the program might consist of:

NP = 968 panels

NALPHA = 6

NINFLO = 88
NRAD = 21 i
DPSI = 15.0 :
ITMAX = 20

NSYMET = 0

NCALC =0

NWING =1

NPOINT = 0

NPUNCH = 1

with 877 cards in the set 3 of the input card deck.

Using the formula for Rgot with the above numerical substitutions,

gives the following:
Reor = 25,266 output records actually produced.

This specific configuration could be run at Penn State since it meets

the 30,000 record limit requirement.

Although the program dimensions are such that it fits in the

computer core storage and executes properly, the output records may

;
p
;
3
E
i
3

be excessive if the configuration uses most of the available program

storage. A4s a result, it may be necessary to make tradeoffs on the

R e n

ls input to the program. These tradeoffs might involve reducing the
number of orientations submitted at one time, or attempting to reduce

the number of body panels.
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2.11 Core Storage Requirements Based on Program Dimension Size

Core storage requirements for the source statements is constant.
However, the core storage needed to store arrays and COMMON blocks is
a function of the dimension size variable values for the program version
being used. The program is run in single precision. For the IBM 370
7.; f computer, this means each number in the arrays and COMMON statements
;=; occupies & bytes of storage.

The maximum storage available to users at Penn State is 560 K bytes
core storage (K equals 1024). However, not all of the 560 K bytes are
available directly for program storage. Some of the storage is taken
by the computer for compiler operation and is not available for program
array storage.

An estimate of core storage required by the computer program on
the Penn State computer facility is obtained by the following formula
(refer to definiticns in section 2.3):

S = (8

. T, =
tot : X bytes, where K = 1024

obj + Sarrays)

where S.,, is total core storage needed by the program
Sobj is core storage needed to store the program source
statements

Sarravs is core storage nceeded to store arrays and other variables

in COMMON blocks. ™ ‘
Sobj is a constant for this program:

118656 .,
Sobj = 1024 K bytes

Sarra»s is a function of the program dimension size variables:

4

s — % 2 k{ % %
Sarrays - 1025 © [(MAXALP + 10) * LLL + (NIPMAX * NSECMA * 3)

+ (17 * MAXALP) + (6 * NIPMAX)
+ (2 * NSECMA) + (2 * MAXINF) + 281] Kbytes

Estimation of Sy,¢ gives an approximate idea of how much core
storage to request. However, the total storage requested must also
provide enough space to satisfy Si,, as well as storage required by

the computer compiler.

m
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For example, the program version listed in Appendix B is dimen-
sioned as follows:

LLL = 2596, MAXALP = 6, NSECMA = 60, NIPMAX = 45, and MAXINF = 500

From the formula above compute:

Stot = 316.69 K bytes

It has been found that S.,, plus the compiler storage requirement

does not exceed 560 K bytes. Thus the program version of Appendix B

can be run in the 560 K storage region (only as a category 5 run) on
the Penn State computer facility.

For a second example, the same program but dimensioned to a

smaller size (listing not included in this manual) has been written
using:

LLL = 2450, MAXALP = i, NSECMA = 50, NIPMAX = 51, and MAXINF = 500

From the storage formula compute:

= 2 ¢
stot 257.69 K bytes

It has been found that with this smaller size version of the
program, the source deck must be compiled into an object deck using the

Fortran H compiler, Optimization level 2 feature on the Penn State

system and needs 560 K for this. However, once this object deck has

been made, it can be executed using only 280 K storage. The 280 K

storage required means this version of the program can be run in higher

priority job categories at Penn State and will have faster turn-around

time. Refer to sections 2.13 and 2.14 on compiling and using an object

deck for the program.

2,12 Execution Time and Object Program Considerations

The iterative solutions of hundreds of simultaneous equations by

the computer program is the process requiring most of the total

execution time. The required execution time increuses rapidly as the
number of body panels (equations) increases. System time used in

T
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reading equations from the auxiliary file storage device increases as
the number of equations increases and as the number of solution
iterations increases. Also more time is needed as the number of hody

orientation cases increases, and the number of survey points in the
propeller plane increases.

No quantitative relationships have been made between run time and
the above program factors. However, Table 2.2 lists several cases run
on the Penn State IBM 370 computer, and these give some insight into
the run time requirements as a function of number of equations, number
of iterations, number of orientations, and number of survey points.
The time limi* imposed on runs made on the Pean State facility is
2000 seconds. This is the maximum amount of time ever allowed for any
run, The last run on Table 2.2 required more than 2000 seconds and
failed to give the complete solution.

Some obvious points can te made regarding run time. When possible,
a configuration should be submitted using the symmetric input option
(see sections 1 and 3). This will halve the number of equaticuns which
must be solved simultaneously and will greatly reduce run time. It is
likely that a configuration, run on the Appendix B size program, which
uses most available program storage (i.e. has nearly LLL equations,
MAXALP orientations, and maximum number of propeller plane survey
points) will require excessive run time on the Penn State computer and
will not be completed. However, no configuration this large has been
run and the actualvtime requirement in this situation is not certain.
To keep run time within limits, it may be necessary to compromise on
runs with configurations having very many panels. For example, reducing
the number of orientations submitted and the number of propeller plane

survey points may pe necessary when the configuration has manv panels.

From experience, due to the lengthy execution times required on
tvpical configurations having 1000 or more panels, it is highly
recommended that the source program deck (i.e. as ic is listed in
Appendix B} be compiled using the Fortran H compiler, Optimization
level = 2 feature available on the Penn State computer system. The

resulting object prograw Jdeck may be punched on cards or placed on
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magnetic storage (BAT) files. Runs are then made by submitting and
executing this highly efficient object dack. The resulting decrease

G ————, .

in run time with the object deck has been on the order of 50 percent.
In some configurations, use of the object deck has enabled solutions
to te obtained whereas the same configuration run using the source

deck would have failed to finish within the 2000 second time limit. ;
Refer to sections 2.13 and 2.14 for the details of compiling the object

deck from the source deck and submitting runs with the object deck. -

2.13 Object Program--Considerations and Procedures for Compiling It

o o AR e RN S b5

The procedures and discussion of this section pertain specifically

to the Penn State University computer facility which uses an IBM 370
computer.

It is highly recommended that the FORTRAN source program (as it

i oae. £ T,

appears in Appendix B) be first compiled using the FORTRAN H compiler,
under Optimization level 2. The output is a very efficient machine

language object program deck. This object deck output should be punched

i il hadead

on cards or written to the magnetic disk files (BAT files on the Penn
State facility).

When submitting data and running the program, the object program
deck is submitted directly with data. Time is not lost in compilation

since the object program has been compiled before submission. Most

importantly, the H, opt = 2 object program is efficient and executes

P P T U PR Ty P STy & 27

much faster than occurs when the original source deck is submitted for

compilation and execution. As pointed out inscticn 2.12, experience

' has shown that as much as 50 percent execution time savings is attained
by using the object deck directly with the data. Time saved in using
the object deck mav allow large jobs to complete within time limits
whereas the same case performed by submitting the source program for
compilation and execution would have failed to complete within the
time limits.

The following two subsections give specific instructions for
compiling an object deck and storing it on cards and disk files,

respectively.

3 (> . .- o a ee . “‘.
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2.13.1 1Instructions for Compiling the Object Deck and Punching it ;
on Cards ;

To compile the source program using FORTRAN H, Optimization ;
level 2, and punching the obiect deck on cards, do the following. ?
Submit the following cards exactly as shown (all cards below start in

column 1 unless otherwise noted):

// job card (use category 5, specify T=2000, R=30000, S=280 K)
// EXEC FHC,PARM.SOURCE='DECK,OPT=2'
//SOURCE.INPUT DD *

. FORTRAN source deck version of the program
. (cards as they appear in Appendix B, or the BAT
. files containing these card images. This is done by
/* placing cards here of the form:
/*INCLUDE Userid.$ source file name 1
/*INCLUDE Userid.$ source file name 2
etc., until all source files ave given)

Note: Userid is the identifving number a user must have for
using the Penn State BAT file system.

2.13.2 Instructions for Compiling the Obiect Deck and Writing it ;
on BAT Files .

To compile the source prrogram using FORTRAN H, Optimization
level = 2, and writing the object deck on BAT files, do the following.
Submit the following cards ezactly as shown (all cards below start in » o

column 1 unless otherwise noted):

// job card (use category 5, specify T=200G, R=30000, S=560 K)
/*USERID card for using the Penn State BAT file system

// EXEC E:IC,FARM.SOURCE='DECK,OPT=2"

//SOURCE,S/SPUNCH DD UNIT=BAT,FILES=(Sfilename 1, ...,$filename 4)
//SOURCE.INPUT DD *

. FORTRAN source deck version of the program

. (cards as they appear in Appendix B, or the BAT files con-

. taining these card images. This is done by placing cards

. here of the form: /*INCLUDE Userid.S$source file name 1
/*INCLUDE Userid.$scurce file name 2

. etc., until all source files are given)

/%

Note: 3$filename 1, S$filename 2, Sfilename 3, and S$filename 4 are the
names of the four BAT files which sequentially store the output
object program deck. These names must fit the naming conventicns
for BAT files. (See references 6 and 8.)

e e e 472 A Tl e
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The potencial flow program requires four BAT files to store its
object deck. Four files are required regardless of the dimension size
of the program being compiled.

Instructions for running the object program with data are given
in section 2.14 of this manual.

2.14 OQperating Instructions--Required Job Control Cards

The following instructions and job control cards apply specifically
to the source program version listed in Appendix B or its corresponding
object deck. The instructions will apply to any size version of the
program if the job control cards establishing file 9 and file 50 storage
are modified according to the rules of sectlon 2.9. Also the job control

cards apply specifically to the Penn State IBM 370 computer facility.

The program in Appendix B has been dimensioned as follows:
(See sections 2.3 and 2.4 for definitions.)

NSECMA = 60
NIPMAK = 45
MAXALP = 6
MAXINF = 500
LLL = 2596
MD = 2602
LLLHAF = 1298
DPSIpgin = 1.0
NRADp,, = 51

Subsections 2.14.1 and 2.14.2 below give operating instructions for running
the nrogram from the source deck and object deck, respectively. These

are applicable to the computer system at Penn State.

2.14.1 Running Program by Submitting Source Deck and Data

This is the method of using the program which is simpler
but less efficient. The source program runs slower, and it is not the
recommended method. However, this may be the only way the program can

be used at computer facilities different from thac at Penn State.
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The job control cards given in the following allocate file 9 and
file 50 disk storage corrssponding to the above program dimension sizes.
For using the program with different dimensions, these job control

cards must be mocified using the instructions in section 2.9.

Supply the following cards, in the order shown, to compile and
2xecute the source program and process data. Punch these cavrds

exactly as shown starting in card column 1 unless otherwise noted:

// job card (use category S5, specify T=2000, R= 30000, S =360 )
// EXEC FHCG

//SYSIN DD *

.

. source program: (cards as they appear in Appendix B or

. the BAT files containing these card

images. This is done by placing cards

here of the form:
/*INCLUDE Userid.$source file name 1
/*INCLUDE Userid.$source file name 2
etc, until all source files are given.)

¢ o o

.

//DATA.FTO9F001 DI UNIT=SYSDA, SPACE=(CYL,(123,1),RLSE),
// DCB=(RECFM=VS,LRECL=3116,BLKSIZE=3120)
//PATA.FTS0F00L DD UNIT=S8YSDA,SPACE=(CYL,(i,1),RLSE),
// DCB=(RECFM=VS,LRECL*40,BLKSIZE=44)

//DATA. INPUT DD *

input data cards punched according to format of section 3

of this manual, Also may have data on BAT files included

here by punching the following cards here of the form:
/*INCLUDE Userid.$data file namz

. Include enough of these cards to supply all necessary

. data BAT files. Cards and BAT file include cards mav be
. intermixed.

e o & e o

is concludes the operating procedure. =--

2.14.2 Running Program by Submitting Object Deck and Data

This second operating method is recommended. It is more
»

complex, however, because the nbject program deck must be obtained using

the methods of section 2.13. With the obiect deck available on cards or

BAT files, jobs may be run using the procedure given in this subsection.
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As in section 2.14.1, the job control cards given here establish
file 9 and file 50 storage space to meet the needs of the program in
Appendix B whose dimensions were listed above. These job control
cards may be modified to suit a program of different dimensions. This
is done by following the procedures in section 2.9.

Supply the following cards, in the order shown, to execute the
object program dack and process data. Punch these cards exactly as

shown starting iu card column 1 unless otherwise noted:

// job card (use category 5, specify T 2000, R= 30000, § =560 K)
// EXEC FHG
//DATA.DECK DD *

.

. object program: (card deck or images of cards from BAT

. files as produced by section 2.13 instruc-
. tions. To submit program frea BAT files,

. place the following four cards here of the
. form: /*INCLUDE Userid.Sobject file name 1
. /*INCLULE Userid.S$object file name 2
. /®INCLUDE Userid.Sobject file name 3
. /*INCLUDE Userid.$object £ile name 4
. where the above file names are the same

. as those used on the cards when following

procedures of section 2.13.2.

//DATA.FTO9F001 DD UNIT=SYSDA,SPACE=(CYL,(123,1),RLSE),
// DC3=(RECFM=VS,LRECL=3116,BLKSIZE=3120)
//DATA.FTS0F001 DD UNIT=SYSDA,SPACE=(CYL,(1l,1),RLSE),
// DCB=(RECFM=VS,LRECL=40,BLKSIZE=44)

//DATA.INPUT DD *

. input cata cards punched according to format of section 3
. of this manual. Also mav have data on BAT files included
. here by punching the following cards here of the form:
/*INCLUDE Userid.$data file name
Include enough of these cards to supply all necessary data
BAT files. Cards and BAT file include cards may be
« intermixed.

-~ This concludes the operating procedur2. =~

£V , This concludes the detailed descriptions of the program. In the

3 o next sections of the manual are descriptions of input data and output

data organization.




SECTION 3  INPUT DATA DESCRIPTION

The input to the program consists of eight card sets, each set
containing cne or more cards. No card set is ever omitted. Some input
options are avallable and are explained below and in the card

~descriptions: '

l., Symmetric body input opztion: This may be used if body is
symmetric about the y = O, x~z plane. No clused separate
bodies such as tip tanks or nacelles can be present. The
wing, if present, must be symmetric, and no body sideslip
angles may be specified. Then only the left side of the body

geometry need be provided by the user in card set 3.

2. Regular body input option: If any condition in (1) above is
not met then the regular input option must be used. The user

must provide the complete body surface geometry in card set 3.

3. Test run option: This is used only to generat: and print the
body panel geometry. No flow calzuiations are made. Two
purposes of this option are:

a. To check for crrors in the geometry input.

b. If user is not certain which index number will be assigned
to a certain panel by the program, this option allows the
user to identify each panel by index number (as is required
when specifying inlet/outlet panels in card set 5). 1In
using this option, all card sets are input as instructed
except no inlet/outlet panels may be specified (NINFLO=x=Q
in card set 5). After making the test run, the proper
index numbers of inlet panels are identified from the output
panel geometry and can be input In card set 5. Then the

card deck may be run as a normal flow prediction run.

4. Printing and punched output options: T"ser may select to print-
» out the panel geometry or not to print it. Note for a test run
this geometry is automatically printed (see output description

in this manual). Also, user may elect to punch or not punch

.
r
.
:

certain propeller plane flow output on cards.

g s o e Mt - -w
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This card input description, below, is written in general form

applicahle to

has available.

any dimension size version of the program which the user
That is, the value limits on th: input variables in the

card descriptiuns are expreased in terms of the following program dimen-
sion size variables: NSECMA, NIPMAX, MAXALP, MAXINF, LLL, MD, LLLHAF,
DPSImin' and NRADmax‘ These are defined in detail in the main program

and govern the dimensionuing of arrays. They are explained in detail in

section 2 of this manual on changing program dimensions.

The definitions

of the above size variables are:

NSECMA -
NIPMAX -

MAXALF ~
MAXINF -

LLL -

M -
LLLHAF -
DPSImipn -

NRADmax -

Maximum number of body cross sections which may be input.

Maximum number of periphery points allowed to be input
around any complete cross section.

Maximum number of input body crientations allowed.

Maximum numoer of inlet/cutlet panels which may be
present over the entire body.

»(NSECMA-1)*(NIPMAX-1), Maximum possible number of body
panels on entire body.

=(LLL + MAXALP)
={LLL/2)

Minimum allowed azimuth angle spacing for points on
propeller plane.

Maximum allowed number of points along each azimuth in
the propeller plane.

Keep in mind that if the input is being used in the program version

listed in Appendix B then the dimension variables have the following

values:

NSECMA
NIPMAX
MAXALP
MAXINF

LLL

D
LLLHAF
DPSIpin
NRADpa x

a8 a8 RN & & &0

>~ O
[+, RV Nl

500
2596
2602
1298
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Use any consistent fumily of units for the velocitics and coordi-
nates throughout the data. Dimensionless quantitizs are so nored. All
angles are in degrees.

Integers are right justified in card cvlumn fields and are identified
as integers in the description.

Floating point numbers are punched anywhere in the given column
field and must include the decimal point. These type numbers are
identified as floating point in the card description.

Card Set l: Data or Run Identification (2 cards)

Card 1.1 Title Card 1

Notes Variable Columns Description
(1) SYMBOL(I), 1 -80 First part of the izput ticle,
1=1,80
Card 1.2 Title Card 2
Notes Variable Columns Description y
(2) SYMBOL(I), 1l - 8C Second part of the input tirle.
I=81,160

wotes for Card Set 1

(1) Contains first part of a title containing any desired %
identifying information in letters, numbers, or symbola. Card ;
must always be praszent in deck even 1f totally blank.

} (2) Second card for continuation of the identifying information.
’ Contaias any letters, numbers, or symbols. Card must always
| be present in deck even if totally blank, ’

Card Ser 2: Free Stream Veigcitv--Body Orientations

| Set specifies the body orientutions for which flow solutions are to be
! obtained. (Set contains 3 to MAXAL? + 2 cards.)

Card 2.1 Tree Stream Velocity

Notes Variable Columns Description
(1) v 1 =10 Floating Point., IMagnitude of free

stream velocity. (1.0 is ccavenient)
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i
Card 2.2 Number of Orientations :
Notes Variable Column Description ¢

none NALPHA 1 - Integer. Number of body orienta-
: tions (pairs of angle of attack and
sideslip) this run. Value from 1l
to MAXALP.

Cards 2.3 Bodv Orientations (NALPHA cards. Sce note (2).)

Notes Variable Columnsg D:scription

(1) ALPHA(I) 1-10 Floating point. Body an;le of
. ' attack in degrees for orientation
case I. (Value of 0 to 360., or
0 to -360.)

(4, 5) BETA(L) 20 =29 Floating point. Body sidaeslip
angle in degrees for crientation
case I. (Value of 0 to 360., or
0 to =360.)

Notes for Card Set 2

(1) All output velocity quanticies are nondimensionalized with
respect to V so the actual magnitude of V is not important
and a valuc of 1.0 is recommended for convenience.

(2) Card 2.3 is repeated NALPHA times, each with an angle of
attack and assoclated side slip angle., The firsc card 2.3
is crientation case 1, the second card is case 2, etc.

(3) ALPHA is the angle of attack between the free stream velocity
(projected onto the reference body x-z plane) and the reference
body x axis. It is positive for body nose upward. Sce
Figure 3.1.

® (4) BETA i{s the angle between the free stream velocity (projected
onto the reference body x-y plane) and the reference body
x axis, It is positive for body nose to the right, Sce
Figure 3.1.

(53 All BEZTA(1), Isl, MN/LPHA must de zero if the symmerric body
input option (NSYME. = 0) {s sp=2cified 1in card set 3 below.
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s
propeller plane /
4 —\/ v
/ .
/
ALPHP /
THRUST hub—, / 4
AXIS _\/ 3
X“ I - - 4.
body ATOT / 4
ALPHA / :
/
/ \ Zbo dy !
(a) Side view
Thody
’ —if
propeller plane —HI 3
/
THRUST / 5
AXIS BETAP / 3
hub ) :
\
X BTOT [ T
\'body v |
l
BETA /
/
l
/
/
! U
(b) Top view ‘ ,5
Figure 3.1 Body and propell r plane orientation angles. f
(All angles shown positive.) A
._e
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Card Set 3: Symmetry Option and Body Paneling Input

This set of cards specifies the use of symmetry or non-symmetry in panel
input. The body cross section geometry points are given here. The left
side of the geometry is given if symmetry is used. Otherwise both sides
of the geometry must be given. All geometry is in terms of the reference
body aircraft axis system (x foreward, y right, and z down). The origin
may be anvwhere desired except if syr-atry is used. If symmetry is used,
A the origin must be on the plane of symmetry. See also section 1 in the

3 manual which explains body paneling. (Set contains 11 to

[(NSECMA * NIPMAX) + NSECMA + 2] cards.)

b

Card 3.1 Symmetric Body Input Option Choice

Notes Variable Column Description
(1,2,3) NSYMET 1 Integer=0 if symmetric option used.

Integer=1 if option is not used.

Card 3.2 Number of Body Cross Sections

Notes Variable Columns Description
4) NSECTOQ 1-2 Integer. Total number of boay

cross section descriptions given
below. (3 £ NSECTO S NSECMA)

Card Groups 3.3 Cross Section Descriptions

A

S e £

NSECTO card groups 3.3 are given in sequence. Each group is associated
with a body cross section description. Each group is composed of one
card 3.3.A followed by several cards 3.3.B as shown below. Groups are
in sequence from 1 (first and front section) to NSECTO (last section).
Refer also to section 1 of this manual.

Card 3.3.A Cross Section Identifier

Notes Variable Columns Description
(3) NSEC 1 -2 Integer. Cross section sequence
number. (1 £ NSEC £ NSECTO)
(6) NIP or 10-11 Integer. Number of periphery
NCOUNT(I) points on this I th = NSEC th

cross section.

(3 SNIP S [NIFMAX +11/2) if
NSYMET=0

(4 SNIP SNIPMAX) if NSYMET=1

Rt s s i o R AR

(N NEND or 30 Integer. Section repeat signal
” NFLAG(I) for this I th = NSEC th section.
Equals 0 or 1 as explained in
note.
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E Cards 3.3.B Section Periphery Polnts (NIP of these cards given for :

" section NSEC identified in card 3.3.A above.) i

f

Notes Variable Columns Description ?

1 (8) X or 1-10 Floating point coordinates of the !

5 PX(1,J) J th point around the periphery '

of the I th = NSEC th cross sec- '

f : (8) ng§ n 20-29 tion. Coordinates relative to '

‘. ? the reference aircraft coordinate :

_ (8) Z or 40 - 49 system.

S PZ(1,J)

A

Notes for Card Set 3

(1) Svmmetric iuput option (NSYMET=0) should be used if possible
to reduce solution time and cost.

- (2) Symmetry option (NSYMET=0) is possible ounly if all the

‘ following rules are met.

- All BETA (cards 2.3) rust be zero.

-~ Origin of the body reference aircraft coordinate system
must be on the body plane of symmetry with the plane
containing the x and z axes.

- Configuration may not have discrete closed bodies to the
left or right of the plane of symmetry even if such
bodies have a counterpart on the other side of the plane
of symmetrv. Example is engine nacelles on the wings. So
twin engine aircraft carnot use the svmmetry option.

- Onlyv the inlet/outlet panels on the left (-y) side are
specified in card set 5 and such panels have symmetric
counterparts on the right side of the body which will be
generated automatically by the program.

- If a wing is to be modeled (card set 6 below) the wing must
be symmetric with the wing root located on the body plane
of symmetry.

If any rule above is not obeyed then must specify NSYMET=1.

(3) { the symmetry criteria ave met and NSYMET=0 is used then
read in only the left (~v) side of the body geometry points
on cards 3.3.B. See Figure 3.2.a.

If the genaral non-svmmetric input option (NSYMET=1) is used
then input all points on a cross section on cards 3.3.B.
See Figure 3.2.b.

(4) A body cross section is at a constant x or nearly constant x
" location on the bodv. A phvsical cross section may be
repeated with a new point description, but the repeat 's
counted as an additional section and contributes to the
NSECTO amount of secticns.
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(Point 1 always input again [4 2 NIP = NIPMAX]
as NIP th point.) Yz

(b) General or nonsymmetric input option

Figure 3.2 1Input of periphery points around a cross section. :
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Crosa sections are input sequentially so NSEC must be con-
secutively increasing each time a card 3.3.A is punched.
The first NSEC must 1 then 2, 3 ... NSECTO.

NIP value is read from cards but renamed and inserted in
array entry NCOUNT(NSEC). If symmetry option is not used
(NSYMET = 1) then NIP is the number of points completely
around the section and the first (top) point is repeated as
the last NIP th point. See figure 3.2.b. Refer also to
section 1.2.1.

I1f symmetry input option is used (NSYMET = 0), then NIP is

the numbe~ of points around the left half of the cross section
with the first point on the top centerline and the NIP th
point on the lower centerline. See Figure 3.2.a.

NIP on section NSEC must equal NIP on adjacent sections
between which panels will be generated.

NEND is read in but program stores it under 2 new name in
array entry NFLAG(NSEC). Use NEND = 0 if this section NSEC

is not going to be repeated with a second description numbered
NSEC + 1.

Or use NEND = 0 if this is the last input section of the
entire configuration. (NEND = 0 signals the program to
generate panels between sections NSEC and NSEC + 1.) See
section 1.2.1 of this manual.

Use NEND = 1 if this section NSEC, having NIP points, will
be repeated as section NSEC + 1 with a new description using
a different number of periphery points or the same number of,
but different, points.

Or use NEND = 1 if the following applies: This seciticn NSEC

is the last input section of a discrete body in a multi-

bodyv configuration and another body follews thils one. The

next section NSEC + 1 is the start of a new discrete body panel
network. For example, NSEC is the last secticn on the left
nacelle (NFLAG = 1 for this), and section NSEC + 1 is the

first section at fuselage nose. (NEND = 1 signals program

not to generate panels between sections N3EC and NSEC + L.)
NEND = 1 can never appear ip two consecutive cross sectien
inputs.

The coordinates X, Y, and Z are read from input and the pro-
gram saves them under naw names respactivelv in the array
entries PX(NSEC,J), PY(NSEC,J), and PZ(NSEC,J) wvhare J is the
J th point around section NSEC as by the following rules.
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The cards 3.3.8B (points X,Y,2) must be input in the sequential
order illustrated by Figures 3.2.a and 3.2.b:

- For NSYMET = CQ the first card must be the top centerline
point. Points are input consecutively clockwise around

the left side of the section. The last card of the section

is the NIP th point and it must be on the lower centerline

of the section.

For NSYMET = 1 the first card must be the upper point on

the section. Points are input consecutively clockwise

around the left side to the right side of the section. The

last card is the NIP th point and must be an exact repeat
of the first point.

Card Set 4: Test Run Option aund Panel Geometry Print Options (Set
always contains 2 cards.)

Card 4.1 Panel Geometrv Print Ontion

Notes Variable Column
(1) NLIST 1

Description

Integer = 0 if printout of panel
geometry table is desired.

Integer = 1 if printout is not
desired.

Card 4.2 Geometrv Check Run Option

Notes Variable Column Description .
(2) NCALC 1 Integer = 0 if this is normal run
for complete flow solutions.
Integer = 1 if this is a test run
to check generated boedy panel
geometry.

Notes for Card Set 4

(1) CGenerated body panel geometry table printed using NLIST = 0
contains the following:

-~ Body panel index numbers (in sequence generated).
~ Input corner points used to make panel.

- Computed control point cocrdinates of all panels.
- Surface area of ¢ach panel.

(2) Check run option (NCALC = 1) is used to get a listing of
generated body panels. The listing helps check user
geometry ilnput aund 2nadles user to identify the index
numbers of panels he wishoe to specify as inlet or outlet
panels if these are not kuown.

NCALC = 1 stops preogram arfter panel generation and does not

allow flow sclution to continue.
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NCALC = 1 overrides the NLIST option and always causes the
geometry to be printed.

Use of NCALC = 1 assumes that user does not know the index
numbers of any panels which must be specified as inlet or
outlet panels for the flow solution. Therefore the data deck
must be organized as follows if a test run is to be made.

- Set NCALC = 1 on card «4.2.

- Specify NINFLO = O on card 5.} below.

- All other card sets contain data as if this were a normal
run.

After making the test run, the geometry output will allow the
inlet and outlet panels to be identified by index number.

- Modify Card Set 5 by specifying the inlet and outlet panels
as found by the test run,

- Change to NCALC = 0 on card 4.2.

- Resubmit data as a normal run to get flow solutions.

Card Set 5: Inlet and Outlet Panel Specifications (Set contains 1 to
MAXINF + 1 cards.)

Card 5.1 Number of Inlet and Outlet Pancls

Notes Variable Coiumns Description
’ (1) NINFLO 1 -4 Integer. Number of inlet and out-
8 ‘ let body panels. Specified on
- : cards 5.2 below.

(0 SNINFLO SMAXINF) if NSYMET = 1
[0 SNINFLO £ (MAXINF/2)] if
NSYMET = O

Cards 5.2 1Inlet/Outlet Panel Index Numbers--Velocity Ratios (Omit this
card of NINFLO = 0, otherwise provide NINFLO of these cards.)

Notes Variable Columns Description
" (2) INDEX(I) 1 -4 Integer. Panel index number of

the I th inlet or outlet panel as
generated by program.

(3) FLRATO(I) 20 -29 Floating point. 1Inlet or outlet
velocity ratio on panel INDEX(I).
= 0.0 if panel is solid wall (not

an inlet or outlet).
> 0.0 if inflow velocity (INDEX(I)
g is an inlet panel).
< 0.0 if outflow velocity (INDEX(I)
is an outlet panel).
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Notes for Card Set 5

(2)

(2)

(3)

For symmetric option (NSYMET = 0), NINFLO is the number of
inlet and outlet panels only on the left (~y) side of the
body.

If the symmetry option is not used (NSYMET = 1), then NINFLO
is the total number of inlet and outlet panels on the entire
configuration.

If NSYMET = O, then the INDEX(I) of the left (-y) side
inlet/outlet panels are specified. The ones on the right
side of the body are automatically taken care of by the
program.

If NSYMET = 1, then the INDEX(I) values of all inlet/outlet
panels of the configuration must be given by the user.

In either of the above situations, the INDEX(I) values on
cards 5.2 may be input in any order desired and do not have
to be in any special sequence.

If user does not know which panel index numbers correspond

to panels which are on inlets and outlets (as may occur with
a new untried input geometry in card set 3), it will be
necessary to make a test run to get a listing of generated
pane)s. To do this set NCALC = 1 on card 4.2, set NINFLO to
0, and follow the test run procedures given in note (2) at
the end of card set 4. )

FLRATO is a non-dimensional velocity (velocity/V) which is
specified normal to the panel surface along the inward normal
(positive value) or along the outward normal (negative value).
The solid wall boundary condition will be relaxed in the
equation for this panel number INDEX(I).

If NSYMET = 0, each FLRATO(I) value will correspond to left
(-v) side panels INDEX(I). Program automatically assigns
the same FLRATO(I) values to the right side panels.

FLRATO(I) = 0.0 is wvalid but should not be used. It is better
to delete this panel INDEX(I) from the card set 5.

Card Set 6: Wing Input Data (Set contains 1 to MAXALP + 2 cards.)

Card 6.1 Wing Input Option
Notes Variable Column Description
none NWING 1 Integer = 0 1f wing is not modeled.

Integer = 1 if wing 1s modeled as
given in cards 6.2 and 6.3 below.
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Card 6.2 Wing Geometry (Delete this card 1if NWING = 0)

Notes Variable Columns Description E

(1) XQR 1-10 Floating point coordinates of the ‘
09 YNR 11 - 20 wing root quarter chord location. f
(L ZQR 21 - 30 In the reference aircraft coordi- ‘
nate system.
2) SPAN 31 - 40 Floatirg point, Wing span as seen
in planform view.
(2) CHORD 41 - 50 Floating point. Wing root chord
length.
(2) DIHED 51 - 60 Floating point. Wing dihedral

angle in degrees. Positive for
wing tips upward from horizontal.

(2) SWEEP 61 - 70 Floating point. Sweep angle of
wing quarter chord line in degrees.
Positive for aft sweep.

Card 6.3 Wing Lift Coefficients (Delete these cards if NWING = 0)
(If N\WING = 1, repeat card 6.3 NALPHA times.)

Notes Variable Columns Description
(3 CL(I) l1-10 Floating point. Value of wing

lift coefficient corresponding to
ALPHA(I) of the I th orientation
case on card 2.3.

Notes for Card Set 6

(1) Wing root is the location midway between wing tips; it is
not the location of the wing~ fuselage interface. See
figure 3.3.

If the symmetric body input option (NSYMIT = 0) has been used
in card set 3, then the following must be met for the wing:

- The wing must be svmmetric about the body plane of symmetry.
(i.e. YQR = 0.0 is required.)

(2) See figure 3.3 for definition of angles.

. (3) Put one CL value on each of the NALPHA cards 6.3, These cards
must be in sequence corresponding to cards 2.3 such that the
first card 6.3 has CL(l) ccrresponding to ALPHA(l) or the first

. card 2.3 ... etc.

CL(I) = 0.0 is valid and has the same eifect as not modeling
the wing for orientation case I.
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Card Set 7: Propeller Plane Description (Set has either 1 or 4 cards.)

Card 7.1 Propeller Plane Specification Option

Notes Variavle Column Description
none NPOINT 1 Integer = 0 1f no propeller plane
. is defined.

Integer = 1 if propeller plane is
modeled as defined on cards 7.2 and
7.3, Propeller plane flowfield
predictions will be made.

it

Card 7.2 Propeller Plane location and Orientation (Delete this card if
NPOINT = 0)

Notes Variable Columns Description
(1) XHUB 1 -10 Floating point coordinates of the
(1) YHUB 11 - 20 hub or center point location of
(1) ZHUB 21 - 30 the propeller plane. In the
reference alrcraft coordinate
system.
(2) ALPHP 31 - 40 Floating point. Built-in vertical

tilt angle of propeller plane in
degrees. (Value of O to 360. or
0 to ~360.)

(3 BETAP 41 - 50 Floating point. Built-in sidward
tilt angle of propeller plane in
degrees. (Value of 0 to 360. or
0 to =-360.)

(4) RADIUS 51 - 60 Floating point. Refer:znce propel-
ler piane radius. (Propeller
blade length.)

Card 7.3 Distribution of Flow Prediction Points on Propeller Plane Lo
(Delete this card 1f NPOINT = 0) : <

Notes Variable Columns Description
(5,7) DPSI 1-~-10 Floating point. Azimuth angle

increment (degrees) for spacing of
radial rows of peints around the
propeller plane. Value must be
positive in the range from DPSlpinp
to 360.)

(6,7) DRADUS 11 - 20 Floating point. Fractional per-
centage of RADIUS (card 7.2) giving
the radial spacing of points along
a constant azimuth in the propeller
plane. Dimensionless value of 0.0
or any positive number.
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Card 7.3 (continued)
i
3 Notes Variable Columns Cescription
. (6,7) NRAD 21 - 22 Integer. Number of points to be

distributed radially along each
azimuth position. Value from 1l

P—

! Card 7.4 Propeller Pland Flow Field Punched Card Output Option (Delete
b this card if NPOINT = 0)
Notes Variable Column Description
7 NPUNCH 1 Integer = 0 if no punched card

output desired.
Integer = 1 {f desire punched
card output.

Notes for Card Set 7

(1) Propeller plane may be positioned at any location desired,
(See figure 3.1.) It need not be positioned on the plane of
svmmetry, even {1f NSYMET = 0, (i.e., 1f NSYMET = O,

YHUB = 0.0 is not required.)

Also the hub may be located within the bodv. For example,
the hub inside of a spinner may be modeled. Hewever, flow
predicted at propeller plane regions inside the body will

have no physical meaning. ‘

(2Z) ALPHP 1is a fixed angle of pitch between the propeller thrust
axis and the body reference x axis, 1t is the angle as seen
projected on tihe body x~z plane. (i.e, as seen in the side
view of the body drawing.) aAngle is positive if propeller
thrust axis is tilted upward. See figure 3.1.

(3) BETAP i{s a fixed yaw angle between the propeller thrust axis
and the body reference x axis, It is the angle as scen
projected on the body x=-v plane. (i.e., as scen in the top
view of the body drawing.) A vawed propelier plane is per-
mitted cven whem the symmetry option has been specified.
(i.e., 1f NSYMET = O, BETAP need not be zero.) EETAP is
positive for thrust axis tilt toward the right (+v) side of
the body. See figure 3.1,
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(4) RADIUS {s used as a scale lengeh for nondimensionalizing the
radial positions of points in the propeller plane. Also the
RADIUS length determines how much propeller plane area is
mapred in conjunction with values of DRADUS and NRAD given
in card 7.3, Cholice of larger RADIUS will move propeller
points farther out from the hub. See figure 3.4,
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Figure 2.4 Distribution of suyrvey points on propeller
plane viewed in thrust direction.
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Card Set

DPSI should be chosen such that it divides 360.0 into whole
parts. (i.e. (J60/DPS1) = integer). This ensures an even
azimuthal spacing or mapping of points around the propeller
plane. See figure 3.4,

NRAD always ircludes the hub point. The flow at the hub will
be calculated repeatedly as each azimuthal row of points is
examined.

The choices of NRAD and DRADUS, in combination, will determine
the radial spread of points over the propeller plane of RADIUS
size. The point spread is determined by one of the following:
(see also figure 3.4)

= 1f [(NRAD - 1)*DRADUS] = A, less than 1: Points will be
spread evenly from hub to a distance A"RADIUS, inside of
the RADIUS circle (Figure 3.4.b)

= 1f [(NRAD - 1)*DRADUS) = A, more than 1l: Points will be
spread evenly from hub to a distance A*RADIUS, outside of
the RADIUS circle (Figure 3.4.c¢)

- 1if T(NRAD - 1)*DRADUS] = 1.0: Points will be spread evenly
from hub to the edge of the RADIUS circle. (Figure 3.4.a)

If card punched output is made (NPUNCH = 1), and if the
puncined output is to bhe input (o the propeller analvsis pro-
gram of reference 3, then the following conditions must all
be met:

- DPSI must be set equal to 15.0,
= DRADUS must be set equal to 0.05, and
- NKAD must be set equal to 21

8: _Solution Iteration Control Card (1 card)

Card 8,1

Notes

(1,2)

Variable Columns Description

ITMAX 1 -2 Integer. Maximum allowed itera=-
tions in Gauss 3cfdel Solution for
source strengths, Vvalue from 1 to
99, but recommended values are 15
to 20.

ERR 11 - 20 Floating point, Exponent on the
value of the largest permitrud
velative error. Defines solution
convergense limit., Recemmended
value {s «4.00,

e almen St gL Ay L
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Notes for Card Set 8

(1) Target solution error residual is given as:

error = 10.0E®®  Thyus ERR should be a negative number to get
useful solutions.

(2) All body orientation cases, [ALPHA(I), BETA(I)], for I =1
to NALPHA, are solved together during each iteration. All
orientation cases must converge to the error limit within
ITMAX iterations. If one or more cases fail to converge, all
solutions which did conver~~ will also be lost. Program will
abort and no solutions will = given.

This concludes the input data descriptions.

Appendix C describes a sample run case and shows an example input

data deck.

B T i

A e A b M e T



R HE ek le LA g ke Adatu st A bl SELASEEEAC i i R §

- ~
B .

AT F e e TR T PRI W ARG TR R R,
X A !

N e e T sl e, i

SECTION 4  OQUTPUT DATA DESCRIPTION

All output is written to a standard 132 character-per-line printer.
Additionally, if NPUNCH = 1 is specified, certain parts of the propeller
plane flow field prediction output is punched on standard 80 column
punch cards. These cards are intended for use as input to the propeller '

aerodynamic analysis computer program described in references 2 and 3.

The total number of printed records depends primarily upon the
number of panels, NP, on the configuration and on the number of tody
orientations run. Refer to scction 2,10 of this manual for output

record requirements. ?

The number of punched output records depends primarily upon the
number of points specified on the propeller plane, and the number of

body orientations run, Again, see section 2,10, i

In the remainder of this scction, the printed output is described
followed by a detailed description of the contents and format of the

punciied card output data.

-

: 4.1 Printed Qutput Deseription

Printed ocutput can be categorized into six major parts. Depending
| on the choice of print options and configuration, seme of these parts
ma3y net always be vrinted. The conditions required for printing of

a part are given with the description. The following six output parts

are described in the sequence in which they appear on the printout.

) Part 1: TInput Data Card Listing (Alwavs Printed)

This table lists all of the input data card variables in the order
read in.  The values are ideatified by their variable name. This input
listing is prianted during coxecution of subroutine INPUT. 1f any
detectable error is discovered in reading a data cared, that incorrect
data is printed with an orvor message. The output will stop at that
point, the remaining data will not be evaluated, and the program will

abort, 1t all data is read successfully, this is indicated at the ond

of the table,
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Part 2: Wing Horseshoe Vortex Strengths and Geometry Table (Printed
only if NWING = 1)

This table is printed by subroutine WGEOM only if a wing has been
modeled. The physical wing input parameters are printed first. Next
the geometry of the wing bound vortex, along the quarter chord, is
printed. This ls constant regardless of body orientation. Lastly
the table gives the geometry of the two trailing vortex filaments.

This geometry varies with body orientation, so each orientation is
given along with the input body angle of attack, wing lift coefficient,

and computed strength of the horseshoe vortex.

Part 3: Listing of Generated Bodv Panel Geometrv (See note 1 below.)
(Printed only if test run, NCALC = 1 with NLIST = O or 1, has been made.
Or printed if a normal run, NCALC = 0 with NLIST = 1, has been made.)"

St Ll B
AT

This tabular listing gives the geometry of the body paneling
produced by subroutine PANEL from the input cross section geometry.
The first column gives the panel index number. Knowledge of these
index numbers is needed for specifying inlet and outlet panels on
input card set 5. The next columns give the four input corner points
of the panel. Triangular panels may be recognized by a repetition of

one of the corner points. Next is printed the computed control point

coordinates of the panel, relative to the body reference axes. Lastly,
is printed on the surface area of the panel. The end of this table is

denoted by a completion message and a tally of the total number of

' panels, NP, on the configuration.

Note 1: For a test run (NCALC = 1) part 3 above is the last out-
put data obtained.

The following printed parts and punched data are obtained if a

normal run (NCALC = 0) was made:

g
;
P

Part 4: Solution of Source Strengths, SIGMA, Table (Always printed when
NCALC = 0)

This table gives a summary of the progress during the iterative

FECRP S

, solution of equations for the panel source strengths. The iteration

and target evrcer limits are given. Then for each iteration performed,
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the body orientation case, body angle of attack, and sideslip angle
are printed along with the resultant solution error for that iteration.

As an orientation case converges, this is indicated by a message.

I1f all orientations converged within the iteration limits, this

is stated in a message at the end of this output. Then the remaining

: ‘ _ parts 5 and 6 will be printed.

1f one or more orientations fail to converge, an error message is -

3

printed. All converged sclutions are lost and the program is aborted.

Part 5: Body Surface Velocities and Pressures Table (See note 2 after
part 6 description.) (Always printed when NCALC = 0)

L . One of these tables is produced for each tody orientation case.
T This output is printed by subroutine VELOCI. The table gives the orien-
-%; ' Eation case number, body angle of attack, and sideslip angle. Free
i 7 stream velocity magnitude and components are printed as well as the
total number of body panels. Each panel index is listed with its control
point. The nondimensionalized cartesian velocity components computed at
x the control point are printed. These components are relative to the
body reference coordinétes system. Lastly the pressure coefficient,
CP, at the panel is given.

Part 6: Propeller Plane Flow Field OQutput Table (See note 2 below.)
(Printed when both NCALC = 0 and NPOINT = 1)

This output gives the flow field predictions in the propeller | ;
plane for one body orientation case. Part 6 1s divided into two sub- %
parts 6.3 and 6.Bdescribed below. Part 6 output is produced by sub-
routine VPROPS. y

-

Yuhpart €.A  Propeller Plane Output {(Purt 1)

This ta*le prints the orientation case number as well as body

P L T

. : angle of attack, ALPHA, and sideslip, BETA. Free stream velocity
magnitude, V, and components are given along with the input propeller

reference radius, RADIUS. Refer to figure 4.1.

The table proceeds point-by-point in the plane. The point location

P O S

g in cylindrical coordinates (R, PSI) and the cartesian coordinates of the

location, in the body reference coordinate system, are printed. Lastly,

the nondimensionalized cartesian velocity components, Viprops VYprop and
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,Vzprap' at the propeller plane point are given. These velocitles are
: relative to the body reference toordinate system. They represent the
i?'ﬁ contribution of velocities induced by solid panels, inlet/outlet panels,
" the wing, and the free étregm velocity. Again refer to figure 4.1.

.. Subpart 6.B Propeller Plane Output (Part 2)

In this table,véach'poiﬁ: in the propeller plane ias identified
by its radial-azimuthal position only. The nondimensionalized axial,
tangehtial, and radial induced velocity components are printed. These
componenté are relative to the cylindrical coordinate system attached
to the propeller plane (see Figure 4.1). As in subpart 6.A these
velocities represent the contributions of solid panels, inlet/outlet
panels, the wing, and the free stream velocity. Lastly, the flow

angles corresponding to the velocity components at a point are printed.

i 340+ A PR et e = e o = e

These angles are rotational flow angie, outflow angle, upwash angle,
and sidewash angle. Also these angles are named ROTANG, OUTANG,
UPVASH, and SIDWSH, respectively, in the program and are shown on

Figurs 4.1. See also refereance 1 for the definition of these angles.

Note 2: Oufput parts 5 and 6 are printed in pailrs for a single
body oerientation case. The first pair of tables is printed for orienta-

tion case 1 followed by a second pair for orientation case 2, etc.

This concludes the description of the printed output. A sample

of printed oulput for an example case is shown in Appendix C.

4,2 Punched Qutput Description and Format

This punched output card data is internded for use as part of the
input cards to the propeller performance prediction program of refcorence
3. These cards may be directly used in the reference 3 program without

modification.

Punched output on 80 column cards is obtained only if NPUNCH = 1
with NCALC = 0. This data is collected on auxiliary file 30 in sub-
routine VPROPS. Then the contents of file 50 are punched on the cards.

< it wne
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For eech body orientation eaee a seperlte group “of output carde

‘ie punehed.~ The output cerd graupe ‘are punched in ‘the order: mntching '“7"-'
‘ }5":the input ordar of the body orientationa (input ‘cards 2, 3) Therefore, M 1£va_];
_V“:*there will be NALPHA card groupe punched. " The contents of a cerd PR

. growp 18 given in detail beeow. Note a- lingle card group (below)
» ‘a"represents ‘the complete- eerd deck needed .for 1npu: data ‘set’ III of the ',_
'?f‘fpropeller performance predicid onuprogrem 1n,re£exenee 3.. See this  ; ‘thlv
~-;re£erence for details.. f'_=»1+;;;,,5.7,f; el tﬁ;a;(ﬂa@e”g'e'

'Columns indicates . the card column field in which a value 1s

epunched..'F format represents floating point nunbers.: 1 format denotes'
integer values which are always punched right justified in cheir column
» »1f*elds. ‘ o R ; v s

'  Each card group, I: 1=1 to NALPHA, contains three sets (types)
_of cards as follows: R o o ' .

Card Set 1: Title Cards (always 2 earqs) o

Notes Variable Columns  Format N uDescription
‘none ~ SYMBOL(I), 1~ 80  Alpha- ' Input title supplied by user
I =1, 160 S numeric on cards 1.1 and 1.2 of input
data.

Card Set 2: Overall Propeller Plane Orientatjon for Group I (1 card)

Notes Variable Columns Format v Description

(1) NPSIS 1-5 15 Number of azimuth positions.

(2) NRAD 11 - 15 15 Number of radial positions.

(3) RADIUS - 21 - 30 F10.4 Reference propeller plane
radius.

(4) ATOT 31 - 40 F10.4 Total propeller angle of
attack., (Degrees)

(5) BTOT 41 - 50 F10.4 Total propeller plane side-

slip angle. (Degrees)

(6) ALPHA(I) 51 - 80 F10.4 Body angle of attack for
orientation case I. (Degrees)

(N BETA(I) 61 - 70 F10.4 Body sideslip angle for
orientation case I. (Degrees)

Uy .
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‘(1)7”»1'111- 1’ memm by progun ﬁ'on mpu',
(1npun‘cnrd 7;3) St tollown &

~ For output card group I (body orientation case 1), ATOT is '
'+ the net propeller plane angle of attack between the propelle
f?;yi'ﬁhtUIC axis and the free stream velocity as seen projected’
.- onto the body x-g plane¢ It s 3ivnn by’thé daput: angles.

FMmaAuua)+nmr(fqﬁwhe3L¢“““

,Eiwhete ALPHA(I) was given on the I th card 2.3 of 1npu:.
L ALPHP is the angle given on 1nput catd 7.2, -

£

r‘(S)”For output card group 1 (body orientation case I), BTOT is .

.. the net propeller plane sideslip :angle between the propeller - -

i ,Jg’thrunt axis and the free stream velocity as seen projected I
L om the body xry plane.v It is given by- the input angles.

'BTOT = BETA(I) + BETAP (see Figures 3.1.b-and 4.1)

~where BETA(I) was given on the I th card 2.3 of input.,; ER = ok
~~ BETAP is the angle given on:input-card 7.2. - .~ = " o0 '

- (6) .ALPHA(I) is the same value specified on input cards 2.3.

(Z) BETA(I)lis~the‘same»value:specified'pn input cardsi2.3g

.- Card Set 3: Propeller Plane Point--Velocity Component Cards (For each
card group there are NPSIS * NRAD of these cards punched.)

‘5{1 : ":;;3”'“ ~ Notes ' Variable ' Columns ‘Format ' " Description
' . (1) PSI . 1=10 Fl0.4  Azimuth position of point.

I B , (Degrees)
(2) RRATIO 21'- 30 F10.4 =~ Radial position of point.
’ (Nondimensionalized)
(3)  VAXIAL 41 - 50  Fl0.4 Axial component of velocity ‘;
7 at point. (Nondimensionalized) [
(4) VTANG 61 - 70 F10.4 Tangential component of

1v;;q - velocity at point.
- (Nondimensionalized)




One card for each point is punched. 'The ca:d,qrdttfipaiuchithat RRATIO -
increaaes most rapidly:

. For c:nmpla--Assumc fhl yotntc are opaccd at ev.ry 15 degrees of -
. azimuth with 11 pointo radially npacad at: 10 percenc .
of ‘RADIUS. - v £

ilThe card sat 3 order will bes:

_ first NRAD cards at PSI = 0.00 with RRATIO = o 0 to 1.0 g ’V R
'second NRAD ‘cards at PSI = 15,0 with RRATIO = o.o to 1.0

‘fnysxs"th-nnan cards at PSI -13a5.o_§1:h naar:o:-fo,o to 1.0,

Notes for Card Set 3

(1) Aximuth angles are clockwise increasing around the propeller
“plane disk as viewed in the direction of thrust. The first
azimuth 1s always 0.0. Each azimuth position is spaced DPSI
"degrees from the others. DPSI was input on data card 7.3
(see Figures 3.4 and 4.1).

{2) RRATIO is the dimensionless distance outward from the
. propeller plane hub to the point. It is a fraction of the
referencg'propeller plane radius as follows: ’ ‘

RRATIO = R/RADIUS

" where R is the dimensional radial distance from hub to
point (Figure 4,1).

(3) VAXIAL is nondimensionalized by dividing by the free stream
velocity magnitude, V (on input card 2.1). VAXIAL is positive j
in the direction of propeller thrust (right hand propeller
rotation assumed). (See Figure 4.1)

g |

: (4) VTANG is nondimensionalized by dividing by the free stream

velocity magnitude, V (given on input card 2.1). VTANG is ;

positive if it follows the local direction of blade rotation ‘

(right hand propeller rotation assumed). A positive value of 1

VTANG, as seen by an observer positioned on a blade sectionm, i

would subtract from or reduce the net onset velocity the blade ‘

section would see (see Figure 4.1).

ISR

R ol

This concludes the description of the program output data.
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APPENDIX A

Subrout ne Dc 1 tionc

 ;V(u-1n progrna 31vna tir-t followud by subroutincn 1n alphabotical o:dcr)

Each of the !olloving dcocriptions lunnlrixea the purponc.'nnthod.‘%f
Also given is thc nawe of common blocks i
" required n sach. The principal input varisbles are listed, gcnorally
81nilnr1y. the output varisbles are v

B

Subroutine

‘Subroutine

Subroutine
Subroutine
Subroutine

- Subroutine
~Subroutine

Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine

Subroutine

ANGLES
COEFIC
COFSYM
EULER
INPUT
PANEL
SOLSYM
SOLVE
VCOMP
VELOCI
VORTEX,
VPROPS
WGEOM
WINGY

The_partgfof the computer program described are:
'MAIN PROGRAM - ' ’
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" MAIN PROGRAM

Purpose:

Common Blocks
Required:

.73

Te citablilh program array dimension sizes and define

values of ‘execution timeé dimensioning variables. Also
to link subroutinas together and ensurs they are
exacuted in the proper sequence.

Ulcr”épecifiea thé'viiuoa of fou:'hinnnuion=jizc control
. variables and properly dimensions arrays in the dimen-
sion statement at the atart of the program. ngfor to

section 2 of this manval for details.

The main Qrogram takes the user supplied sizing vari-
ables and from these, calculates other sizing variables.
All of these quantities are checked to ensure they have

valid values as defined by the rules in section 2 of
this manual,

If all the dimension sizing variables are valid, the
main program executes the subroutines and uses the
variables for automatic execution time dinnnaioning
of all subroutine dimension statements.

Arrays lio the COMMON statements of subroutine¢s are not
automatically dimensioned by the main program. These
must be dimensioned by user by actually changing the

« COMMON cards in the subroutines if a change in program

dimensioning varisbles is made. See section 2 of this
manual.

Finally, if any of the dimension size variable values
ie invalid, the main program prints an error message
identifying the problem. Program then aborts.

INPUTS, SYMIRE, WING1

Input: (User changes the following cards if program
dimensions are to be modified).

NSECMA Maximum limit on number of body cross section
descriptions permitted in defining geometry.

NIPMAX Maximum limit on number of points spvecified
around anv complete body cross section.

MAXALP Maximum nunmber of body orientations which may
be solved in one rum,

MAXINF Maximun total number of inlet and outlet panels
which may be specified over the eurtire body.
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Other Input: (obtained from data inpuc)

NWING Wing input option = 0 if no wing modeled.
= ] if wing is modeled,

NSYMET Symmetric bodyv input option
= 0 {f symmetry used,

; f> = 1 1€ symmetry not used.
§ ' NALPHA Number of body orivatations input.
%f;' OQutput: (Dimension size variables generated by program

based on user supplied ones)

LLL Maximum total number of body panels which can
possibly be genarated consistent with geometry
input limits of NSECMA and NIPMAX.

L MD Sum of LLL and MAXALP, will equal number of
o coefficients in each equation for unknown
3 source strengths.

LLLHAF LLL/2, represents half the total maximum number
of body panels which may be generated.

;- . Other Output:

7 I1STOP Dimensioning variahle error detect signal
s = 0 1f no such errors found.
o = 1 if one or more errors detected.

Subroutines

Called: INPUT, VCOMP, WGEOM (it NWING = 1), PANEL, COEFIC (if
NSYMET = 1), SOLVE (1f NSYMET = 1), COFSYM ({f NSYMET =0),
SOLSYM (if NSYMET = Q), VELOCI, and VPROPS

Error Stops: If ISTOP = 1
Print errcor message about dimensioning variables, run
stopped,
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Submum m:s

To couputc tho rotatlonal flow lnglc, outflow ang.e,
upwash angle, lnd aidcwanh nngla at a potn: on tae
ympcuc phnl . v

:v@;Thn rotn:tonll flou and outflow aaglnl are conputed
”1n ‘the propellar plans cylindrical coordinate system
Cges i ae defined in referance 1 and Figure 4.1 of this mencal.
e . Upvash and sidevash ‘angles are computed in the refersncs
S . body coordinste system as dc!ined in reference 1 and
“Mgure 4.1 cf thil nnnuul. ,

'!quation- solved are inverse tangent functions and
required logic is used which ansures proper sign and
Aaslt quadran: are nain:ninad.

» All -angles are ro:urnad in degrean.

CALL ANGLES(VTVTX.VTOTY,VTOTZ,VAXIAL,VRADAL. VTANG,
PSI,ROTANG, OUTANG, UPWASH, SIDWSH) .

Common Blocks
Required: None

Note: All veiociticvs given are values normalized by
. frec strean velocity magnitude.

Inputs:

VAXIAL Axial veiocity component in propeller plane
coordinate system at point,

VRADAL Radial velocity compoment i{n propeller plane
coordinate system at point,

- Rt e a Bl o
BRSO i

VTANG Tangential velocity component in propeller
plane coordinate syvstem at point.

VT0TX, x, v, and z components of velocity at the
VTOTY, propeller plane point relative to reference
VTOTZ body coordinate system.

PSt Azimuth position angle of propeller plane point,




Subroutines*
Called:

Error Returns:

Error Stops:

&

Output:

_OUTANG

ROTANG
UPWASH

SIDWSH

None
None

Nene

Outflow angle;

Rotational flow angle.

Angle of 'upwash.

Angle of sidewash.

76
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" Subroutine COEFI

‘;Burpoaetp7~'

Method: =~

Use:

Common Blocks
Required:

late* solved for the unknawu bod

_ obtained. - See reference 1 for description of the ~ .

-size systen of linear equutipns

This subroutine is used only if the bymmetric input
option has not ‘bepn usnd. B _

An equation ‘is’ generated far every;panel iu,the
configuration. L . ;

" The equations (rnws of ma:rix) are created ana numbered

sequentially starting with panel l then panel 2, etc‘-ﬂ‘f

"To generate an equation, the left’ side coexfi:ients are R

obtained first. Then the right side coefficienfs ate

equations. The equation is then written on. nne logical
record of the sequentlal scratch file 9. :

The subroutine returns with one eouation written fcr
each panel and stored sequentially on file 9.

CALL COEFIC(LLL,MD,NP,XC,YC,ZC,S,ANVX,ANVY,ANVZ,A)

INPUTS, INLET, and WING1

Input:

LLL Program dimension size variable specifizd in |
main program which equals the maximum allowed -
number of body panels which may be generated.
Used here for execution time dimensioning of
arrays.

MD Program dimension size variable sepcified in

‘ main progiram which is sum of LLL and maximum
allowed number of body orientations. Used here
for execution time dimensioning of arrays.

NP Total number of body panels on configuration.

Same as the number of equations generated.
XC,YC, Arrays of coordinates of each body panel control
ZL point relative to reference body coordinate
system. .

S Array of body panel surface areas.

}
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Subroutines
Called:

Error Returns:

Error Stops:

: Outgut;

NINFLO

INDEX .

'NALPHA

NWING

-+ FLRATO

WINGV

None

None

. control point. Relative &0, reference body
’1coordinate system.{_ -

Arrays of components of’the outward drawn
normal unit vectors located ‘at each ‘panel

_To:al number of body panels specified as being

inlet or outlet panels.

.Array of panel index numbers of bbdy banelS"'

which have been snecified as inlet or outlet B

-panels. -

Total number of body orientations. Same as the
number of right side coefficients on each equa-
tion _being generated.

Wing signal vatiable:'}- 0 if no wing is modeled.
-=1 if wing is modeled.

'Affak.of_specified velocity ratios assigned to

the inlet and outlet body panels.

(Written on file 9)-

Buffer array containing left and right side
coefficients of an equation. Used to write
each equation on the scratch file 9.

(only if wing is modeled on configuration)

F]

i
4
3
k
!
3
i
b
¥
a




79

 Subroutine COFSYM . Lo o e

Putposezf'

Method:

Use:

Common Blocks

Regquired:

To calculate the matrix of coefficients of the half
size system of linear equations. The equations are

‘solved later for the unknown body panel source strengths;%;

This suﬁroutine is used only if the symmetric input
option has been used. (Body symmetry exists.)

An equation is generated only for the pamels on the left
side of the body. The right side image panels are auto-
matically accounted for.

The equations (rows of matrix) are created and numbered
sequentially starting with first left side panel then

the second left side panel, etc.

To generate an equation, the cogfficients on the left
side of the equation are obtained first. Then the
right side coefffcients are obtained. See reference 1

. for a description of thest modified svmmeiric body equa-
- tioms,
‘record of the sequencial scratch file 9,

The equation is then written on one logiecal

The subroutine returns with one equation written for zach
panel on the left side of the body. The equations
are stored sequentiallv on file 9.

" CALL COFSYM(LLL,MD,NP,XC,YC,ZC,S,ANVX,ANVY,aNVZ,A)

INPUTS, INLET, SYMTRE, and WINGL

Input:
LLL Program dimensien size wvariable specified ir
P

main program which equals the maximum 2llowed
number of bodv panels which mav be generated.
Used here for execution time dimensioning of
arrays.

MD Program dimension size variable specified in

main program which is sum of LLL and maximum
allowed number of body orientations., Used nere

for execution time dimensioning of arrays.




‘ ~ﬂ;Boakkeeping a:tay which desigaates left side
panels and reco:-is correaponding right side
}panels -as: fallows. R

if NPNSYH(I) = 0 then panel whose 1ndex LT
*“'number is I'is on the. right: side of the body.:n.h

L NPNSYH(I) = (N # 0), then panel ‘whose- index -
,¢%'number 18 1 is on the left side of the ‘body

- ‘and the corresponding panel on the right side.
of the body has index number N ey :

Total number of body panels on configuration,
,Equal§ twice the number of equgtions-generated.

Afrays of coordinates of body panel control
points.. (Only those on left side panels are

ZC

© used.)
' if*_i SR .5 Array of hody panel surface areas.
ANVX, ° Arrays of components of the outward drawn
ANVY, normal unit vector at each panel control point.
ANVZ Components relative to reference body coordinate
system.

NINFLO Number of body panels which are specified as
being inlet or outlet panels.

INDEX Array of panel index numbers of body panels
which have been specified as inlet or outlet
panels,

NALPHA Total number of body orientations. Same as the
number of coefficients on the right side of
each equation.

NWING Wing signal variable: 0 if no wing is modeled.

1 if wing is modeled.

n i

FLRATO  Array of specified velocity ratios assigned to
the inlet and outlet body panels.

Qutput:

INSOLV  Bookkeeping array which stores the index
numbers only of the panels on the left side of

: the body. Index numbers are stored in sequence

; such that INSOLV(l) stores the index of the

5 first left side panel, INSOLV(2) stores the

ind2x number of the second left side panel, etc.

=
!
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Subroutines
Called:

Error Returns:

Error Stops:

81

Other Qutput: (Written on file 9)

A Buffer array containing left and right side
coefficients of an equation. Used to write
each equation on the scratch file 9.

WINGV (only if wing is modeled on configuration)

None

None

- . e T LT b b S Al e el g i b Sidet s et LoD G M R M
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';Common‘Bioéksj’

A .

B .
Qutput
ANADA
Subroutines
Called: None

Error Returns: ©None

Error Stops: None

_;Tb caICulate valuﬁ of an euler qngle used in coardinat'
',‘trgnsformation. “The transformation being from the
. refereace body. ‘coordinate system to either’ the wind -
"axis or propellet fixed axis 8ystens. i s

' “Solves the, 1nverse tengent ‘funetion expreaaion for the

- euler angle as- given: iec reference l. Loglc is used to’ S

“lkeep track of sign so proper quadrant value of angle 13

S gser® L CALL EULER(A 3, ANADA)

8 Required: - .?ffNoneA_fﬁ.‘

Ingut:"

Soteoni

" “Value of ‘either a'Bbéyxangié of “attack or
. angle of attack of the propeller nlane relative -
- to the body (Degrees)

Is either the body sideslip angle or the
yaw angle of the propeller plane relative to
the body (Degrees)

Euler angle used in coordinate transformation.
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Subroutine INPUT

Purpose:

Method:

Use:

Common Blocks
Required:

To read in all input data to the computer program.

Eight sets of data are read. (Refer to section 3 of
this manual.) As each data card is read, the values
are also printed along with the variable name.

The quantities read are checked for detectable errors
which will be explained below in the section on error
stops. When any error is detected in a value, a message
describing the error is printed. The subroutine will
stop processing data and will cause the entire program

to terminate. If no errors are detected in the data,

the input will be saved in arrays and variables. Then

a lis~ing will be printed which summarizes what further
output tables to expect from the remainder of the program.

Control is then returned to the main program.

CALL INPUT(LLL,MAXALP,MAXINF,NIPMAX,NSECMA,NSECTO,
NCOUNT,NFLAG,PX,PY,PZ,ITMAX,ERR)

TITLE, INPUTS, OPTION, PROP, SYMIRE, INLET, and WINGL
Input: (Supplied from main program.)

NSECMA  Program dimension size variable spceified in
main program which equals the maximum number
of body cross sections which may be used to
describe the geometry. Used here for error
checks and execution time dimensioning of
arrays.

NIPMAX Pregram dimension size variable specified in
main program which equals maxiuum number of
periphery points which mayv be input around any
cross section. Used here for error checks and
execution time dimensioning of arrays.

MAYALP Program dimension size variable specified in
main program which equals the maximum allowed
number of body orientations, Used here for
error checks and execution time dimensioning
of arrays.

R CRLINNEAR L TAIOERE S it eI R S




AL

MAXINF

Remaining Input: (Supplied from input card deck.)

‘Program dimension aizc variablo spccifiad,tn
" main program which' ‘equals the maximum possible

number of body panels which may be gensrated ¥
the {nput. "Used here for error checks and’
-execution time dimeﬁsioning of arrays.

Program dimension size variable specified {n -
main program which equals the maximum number
of inlet and outlet panels that may be pre-
scribed over the entire body. Used here for .
error checks and execution time dimensioning,;a
of artays.~‘, S : :

SYMBOL

NALPHA
ALPHA
BETA

NSYMET

NSECTO

NSEC
NIP

NEND

X,Y,Z

NLIST

LRk

Array of alphanumeric characters making up the
input heading. :

Magnitude of free stream velocity.
Number of body orientations to be run.

Array of body angles of attack.

Nk Y B KV

Array of body side slip angles.

Symmetric body input option: ;
= 0 if body symmetry is used,
= 1 if hody symmetry is not used.

Total number of body cross sections used to
define body.

Cross section sequence number.
Number of input points on the cross section.

Cross section flag signal:

= 0 if cross section is not repeated or not the
end of a panel network. Place panels between
this section and the next.

= )1 if cross section is repeated or is the end
of a panel network. Do not place panels bhetween
this section and the next one.

Coordinates of a cross section periphery point
relative to the reference body coordinate systen.

Panel geometrvy table print option:
= 0 if all body panel geometry is to be printed in
table during execution of paneling subroutine,

= 1 if geometry is not to be printed.

- @"T i s Ao et =




3

NCALC  Geometry check--test rua option: S
o « 0 -for a normal run to obtain flow solutions.
' o =1 for test run to obtain only panel geometry.

y NINFLO Numbar of panels specified as being inlet or
" outlet panela-

INDEX Array of panel index nqmbers to. 1dentify body
- panels.

FLRATO  Array of apecified inlet ‘or outlet flow veloci;y i
ratios. 5 o

NWING Wing modeling signal variable: »
A = 0 if no wing is modeled on this configuration-
= 1 if wing is modeled.

XQR, Coordinates of the wing root quarter chord .
YQR, location relative to reference body ccordinate

Z2QR systen.
SPAN Physical wing ‘span.

CHORD Wing root chord length.

DIHED Wing dihedral angle.

SWEEP Sweep angle of wing quarter chord line.

e - oreen = P S e e e e+ T . e o e et =

CL Array of wing 1lifr coefficients.

NPOINT Propeller plane signal variable:
» 0 1f no propeller plane is modeled and no-
propeller plane flow field predictions are made.

= ] if propeller plane is modeled and flow field
predictions will be made-

XHUB, Coordinates of the hub or center of the
YHUB, propeller plane disk relative to the reference
ZHUB coordinate svstem.

B Al PHP Angle of attack of propeller plane relative to
. body longitudinal axis.

= BETAP Yaw angle of propeller plane relative to
' body longitudinal axis,

RADIUS Reference scale radius of propeller plane.

JPSI Azimuth angle spacing between radial rows of
points in the propeller plane.




s
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Subroutines
Called:

Error

Error

Retums:

Stops:

DRADUS

NRAD

NPUNCH

. ITMAX

ERR

Output:

J

Radial spacing between points in the propellc:
plane as £raction of referencc radius.

Number of points positioncd radially along the
propeller plane.

Propeller plane flow-~punched card output
option:

= 0 1f no punched card output is desired.
= ] if desire punched card output.

Maximum number of iterations allowed for
obtaining source strength solutions.

Power of ten of the value of desired solution
error residual.

{This output is printed only but not saved.)

Body orientation case number.

Remaining Output: (All input card data ie printed, but

some of above input values are renamed as new output
quantities given below.)

NIPMAX

NCOUNT

NFLAG

PX, PY,

PZ

None

None

Same value as defined in input section above
unless symmetry option NIYMET = 0 was used.

If symmetry was used, this variable takes the
value of the maximum number of periphery points
allowed to be specified on the left half of any
cross section.

Array whose 1 th value stores the NIP value
associated with the i th input cross section.

Array whose 1 th value stores the value of

NEND associated with the i th input cross
section.

Two dimensional arrays containing coordinates

of all peints (X, Y, Z) (defined in input above).

rirst array index corresponds to the cross sec-
tion number. Second array index corresponds to
the order in which points are placed around the
cross section.

Forty~two detectable errors will cause run termination.
In general these errors occur if a value is out of its
permissible range. Other errors can be detected if some
gergetry input rules have been violated.

i




The detectable errors are giver below:

Stop Number Error Dercription

Lresw v

16
17
18

19
20

21

vio .

NALPHA > MAXALP

NALPHA < 1

NSYMET # 0 and ¥ 1 1s invalid.

A BETA angle is nonzero but svmmetry option

has been specified,

NSECTO < 3

NSECTO > NSECMA

NSEC not in increasing sequence starting with 1.

NIP < 3 with symmetry option chosen.

NIP < 4 with symmetry option not chosen.

NIP > NIPMAX for this section--with symmetry
2cicn used.

NIP - NIPMAX for this section--with symmetry

option not used,

NENWD = NFLAG(1l) = 1 for first section is invalid.

NEND ¢ 0 on the first section is invalid.

First ianput point on the cross section is not
repeated as last point of scction. This is
required for non symmetry option,

Symmetry option used but first point on section
is not on upper centerlire of contour.

Symmatyy option chosen but last point on section
is n>t on lower centeriine of contour.

Symmetry option chosen but a point on the right
side of the body has been input.

NEND # O and # 1 {s invalid.

NEND (i.e. NFLAG) = 1 specified on adjacent
cross sections--invalid.

On two cross sections between which panels are
to be generated, the number of peints on one
section is not the same as number on the other
section-~invalid.

Errvor in two sections between which panels are
to be generated. The cross sections intersect
or overlap since a point on one sectinn nas been

also placed on the other

NLIST # 1 and ¥ O is invalid.

NCALC # 1 and ¥ 0 1s irvalid.

Test run specified (NCALC = 1) but inllow panels

bave been specified (MNFLO #0)-=invalid,

NINFLO is negative,.

Symmetric option chosen but NINFLO value is
incorrect (NINFLC > MAXINF/2 was used.)

Non-svemecrry option chosen but NINFLO value is
incorrect (NINFLO > MAXINF was used.)

SIIRY PR SRR T



Warning
Messages:

88

29 INDEX < 1 or > LLL was used and is invalid,
30 NWING # 0 and ¢ 1 1is invalid.
3l Symmetriz option was used but wing root is not

located on the plane of symmetry. (i.e.
YQR ¢ O was given and is invalid.)

32 SPAN £ 0 is invalid,

33 CHORD £ 0 is invalid.

34 NPOINT # 0 and ¥ 1 is invalid.
35 RADIUS £ 0 1s invalid,

36 DPSI £ 0 is invalid.

37 DPSI > 360.0 is invalid.

38 DRADUS < 0 is invalid.

39 NRAD £ 0 is invalid,

40 NRAD > NRADp,y i8 invalid.

41 NPUNCH # 0 and ¥ 1 is invalid.
42 ITMAX £ 0 is invalid,

Two possible warning messages, 1f printed, do not
terminate program but indicate possible problem:

1. Warning due to DRADUS = 0
2. Warning due to ERR > 0 which gives solution error
residual greater than 1.0

DT TP

o e b D
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Subroutine PANEL

Purpose: - T: generate the body surface pancls from the input

- " cross section geometry. Information produced includes
panel index numbers, surface areas, outward normal unit
vector components, control points, and a total of the
nusber of panels generated.

Method: Rings of Panels are produced around the surface between
adjacent body cross sections. The first ring {s placed
betwasn input sections one and two, etc. The panels
are gesigned consecutive identifying index numbers
starting with the first panel on the first ring and
increasing back on tha configuration. Within each ring
of panels, the top left side panel is produced first
and has the smallest index number fouund on that ring.
Then panels ara generated and numbered in sequence on
the ring around the left side of the body, and up the
right side with the last pancl of the ring being on the
top right .ide.

Parels generatod may be either triangular or four-cornared.
A triangular panel is made when an input cross section 3
point has been repeated., Otherwise, the pancl will have o
four different corner points. The subroutine chocks D
that a panael of zero arca has not been input. This
would happen if corresponddng points on both cross
sections were both vepeat?d. Such errors cause complete
program termination. The logic used by this subroutine

for triangu'ar panels differs from that used with four-
cornered panels.

A

With triangular panels, the input correr points are
coplanar ans nced not be shifted to produce a flat panel,
The cutwacd rormal unit vector for this panel is obtatned
by takinyg the vector product of the two adjacent aides

of the triangle. Then surface area 13 computed using

the formula for the area of a triangle. Lastly, the
control point {s located ar the arca centroid of the
triangular panel.

Logic required with four-cornered pancls is more inveolved
since the input cornmer noints are usually not coplanar.
First the uyn'¢ normal vector is found bv taking the

vector product of the diagonals between onposite corner
points. Now the input corner points are shifted to make
them coplanar., This {s done by projectinz the input
points onto a plane which contains the average of the
{nput comer points and which is orthogeonal to the unit
normal vector. The new projected points are then coplanar

o v e TP 2ty St 1 3
i e T T T e T T T TR
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Use:

Common Blocks
Regquired:
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and define a flat quardilateral panel. Now the surface
area is obtained using using the area formula for any
general plane quadrilateral. Lastly, the control point

is placed at the area centroid of the quadrilateral panel.

If the symmetric body input option, NSYMET = 0. is used,
only the left side of each cross section ~as “npu

For the symmetric case only, - bookkeeping svstem array
is generated which identifies a panel as being on the
left side or on the right side of the body. This book-
xeeping array is not used if the non-syvmmetric input
option, NSYMET = 1, has been used.

At the end of subroutine execution, the total number of
panels generated, NP, is stored and printed out.

Finally, this subroutine will print a detailed panel
geometry 1iisting if requested ty the, NLIST = 0, param-
eter. This listing is automatically printed if the test
run option, NCALC = 1, has been input. This listing
identifies all panels of the configuration. The panel
index number, surface area, contrcl point, and input
corner points are listed. Additionally, for svrmetric
configurations, a message denotes panels which are on
the right side of the body and states the index number
of the corresponding left side panels.

CALL PANEL (NIPMAX,NS
PY,PZ,STOX1 STOYL ST
ANVZ,XC,YC,ZC)

CMA,NSECTO, NFLAG, NP ,NCOUNT, LLL,PX,
z

021, STOX2,STOY2,ST0Z2,S,ANVX,ANVY,

SYTRE and OPTION

Input: (All quantities are relative to the raference
bodv coordinate svstem.)

NSECMA Program dimension size variable specified in
main program which is the maximum numtcer of
body cross sections which mav be used to
define the configuration. Used here for execu-
tion time dimensioning of arrays.

NIPMAX  Program dimension size variable specified in
main program which the maxinum number

o define anv body

execution time

R e L)
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‘and define a flat quardilateral panel. Now the surface
-=Zarea-is-obtained using usiag the area formula for any S S
‘?"-:cgeneral plane quadrilateral. Lastly, the control point )

; R
-

o A

Sﬁ 3
* 3

f the symmetric body input option, NSYMET = 0, is used,
zonly the left side of eachcross. section was . ‘nput.
HHowever, the subroutine computes the ripht side body
anels automatically using symmetry and fol’ows ‘the same
anel numbering sequence as would exist i~7 the geometry
ad been input without using the symmetry option. s

[y

act i % A aen by e it

RITBRART

HiS

‘. For the symmetric case only, - bookkeeping system array
 is generated which identifies a panel as being on the

" left side or on the right side of the body. This book-
xeeping array is not used if ‘the non-symmetric input
‘option, NSYMET = 1, has been used.

R T IRV EN N

At the end of subroutine execution, the total number of
: panels generated, NP, is stored and printed out.

Finally, this subroutine will print a detailed panel
geometry iisting if requested bty the, NLIST = 0, param-
eter. This listing is automatically printed if the test
run option, NCALC = 1, has been input. This listing
identifies all panels of the configuration. The panel
index number, surface area, control point, and input
corner points are listed. Additionally, for svmmetric
configurations, a message denotes panels which are on
the right side of the body and states the index number
of the corresponding left side panels.

RPN T X SRR

L

Use: CALL PANEL (NIPMAX,NSECMA,NSECTO,NFLAG,NP,NCOUNT,LLL,PX,
PY,PZ,STOX1,STOY1,STOZ1,STOX2,STOY2,ST0Z2, S, ANVX,ANVY,
ANVZ,XC,YC, ZC)

I N TP T

Comnon Blocks
Required: SYMTRE and OPTION

B F TR T

Input: (All quantities are relative to the reference
body coordinate svstem.)

NSECMA  Program dimension size variable specified in
main program which is the maximum number of
body cross sections which may be used to
define the configuration. Used here for execu-

v tion time dimensioning of arrays.

IR AR D A L i b b el
!
L e

NIPMAX Program dimension size variable specified in
main program which equals the maximum number
of points that may be used to define any body
cross section. Used here for execution time
dimensioning of arravs.
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LLL Program dimension size variable specified in
main program which equals the maximum number
of panels which may possibly be generated on
any configuration. Used here for execution
time dimensioning of arravs.

NSYMET  Svmmetric input option variable:
= 0 if body svmmetric input option used.
= 1 if body svmmetric input not used.

NCALC Test run option:
= 0 if run is normal run for flow calculations.
= 1 if test run is made for panel geometry oniy.

NLIST Panel geometry print option:
= 0 if desire printing of geometry table.

: = 1 if do not want geometry table printed.

NSECTO Total number of body cross sections input on
this configuration.

NFLAG Array of input signal variables assigned to
each input cress section. I th value is
associated with the I th cress section:
= 0 if cross scction is not end of bodyv panel
network, or if this section is not repeated.
= 1 if cross section is ead of network, or if
this section is repeated.

NCOUNT Arrav whose I th
input points spe
This is array of

STOX1, Intermediate storage arr

- STOY L, nates of input poiats to

Y menE famal arvave SRS TR e e
LwO Lmens ional arravs containliag

Cross sectlion polnts. 1
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Output: (All coordinates and components relative to
reference body coordinate systen.)

NPNSYM  Bookkeeping arrav established only if NSYMET =0
to record right side panels:
if NPSYM(I) = 0, body panel number I is an

image panel on the right side of the symmetric
body.

if NENS:1 ..I) = (N # 0), bodv panel 1 is on the
left side of the bodv and its right side image
panel is number N.

ANVX, Arravs of components of the outward drawn unit
ANVY, normal vector of each panel. I th value is
ANVZ for I th panel.

S Array of bodv panel surface areas. I th value

is area of I th panel.

XC, YC, Arrays of coordinates of bodv panel control

ZC points. I th value is for I th panel.

I Do loop variable which equals index number of
panel currently under consideration. Used only
for printing geometry. Value not saved or
passed to remainder or program.

STOX1, Same as described in input. These criginal

STOY1, input corner points are printed on the output

STOZ1, geometrv table. The values are not saved after

STOX2, printing or after subroutine has completed

STOY2, execution.

STOZ2

PRX1, Temporary printing output vari

PRY1, coordinates of the first corner point of a right

PRZ1 side image panel of a syvmmetric configuration
Not saved after printing on geometryv table.

PRX2, Same as above but second corner point of

PRY2, panel.

PRZ2

PRX3, Same as zbove but third corner point of panel

PRY3 ‘

PRZ3

J




Output:
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(All coordinates and components relative to

reference body coordinate system.)

NPNSYM

ANVX,
ANVY,
ANVZ

XC, YC,
YA

STOX1,
STOY1,
STOZ1,
STOX2,
STOY2,
STOZ2

PRX1,
PRY1,
PRZ1

PRX2,
PRYZ,
PRZ2

PRX3,
PRY3,
PRZ3

Bookkeeping array established only if NSYMET =0
to record right side panels:

if NPSYM(I) = 0, body panel number I is an
image panel on the right side of the symmetric
body.

if NPNS1 ..I) = (N # 0), body panel 1 is on the
left side of the body and its right side image
panel is number N.

Arrays of components of the outward drawn unit
normal vector of each panel. I th value is
for I th panel.

Array of body panel surface areas. I th value
is area of I th panel.

Arrays of coordinates of bodv panel control
points. I th value is for I th panel.

Do loop variable which equals index number of
panel currently under consideration. Used only
for printing geometrv. Value not saved or
passed to remainder or program.

Same as described in input. These original
input corner points are printed on the output
geometry table. The values are not saved after
printing or after subroutine has completed
execution.

Temporary printing output variables containing
coordinates of the first corner point of a right
side image panel of a symmetric configuration.
Not saved after printing on geometrv table.

Same as above but second corner point of

panel.

Same as above but third cornmer point of panel.

S e - S
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PRX4, Same as above but the fourth corner point of
PRY4, panel.
PRZ4

NP Total number of body paneal
r

generated by sub-
routine from user input c o

n gaometry.

PX, PY, Two dimensional arrays containing all corner

RZ points of panels. Values in these output
arrays are the modified values of input corner
points if points are on quadrilateral panels.
(Note these values are not original input corner
points and are not printed on geometry table.)

STOPER Error signal
= 0.0 if no fatal paneling errors
= 1.0 if nc one or more fatal p:
were found. See error stops below.

None

None

If fatal error is detected, STOPER is set = 1.0. Sub-
r f 1

routine panel

geometry h ndled, , the

suproutine prints fatal error message and number of

~d L/ -~ o "o -

panels., Subroutine a e program.

Tvpes of fatal errors detacted are one of threo:

1. Zaro area panels h oeen generated due to repeat

£t 1 . o e 34 . ¥ 1 . aAAS A~ - -~ ~ =
of ooth corresponding points on adjacent cross
sections.

2. Roundoff error in a verv small nanel has led to
negative panel area or other imvossible numerical
value.

2 s Ft £3 e 3 1 - -

B ftar modific four-cornerad panel corner
points, the r yrner points are on a line or
30 cleose as to a quadrilateral having zero

cr imaginary surface

d1480.,
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Subroutines
Called:

Error Returns:

Error Stops:

93
PRX4, Same as above but the fourth corner point of
PRY4, panel.
PRZ4
NP Total number of body panels generated by sub-

routine from user input cross section geometry.

PX, PY, Two dimensional arrays containing all corner

PZ points of panels. Values in these output
arrays are the modified values of input corner
points if points are on quadrilateral panels.
(Note these values are not original input corner
points and are not printed on geometry table.)

SIOPER  Error signal
= 0.0 if no fatal paneling errors found.
= 1.0 if nc one or more fatal paneling errors
were found. See error stops below.

None
None

If fatal error is detected, STOPER is set = 1.0, Sub-
routine continues generating panels. After all panel
geometry has been handled, and if STOPER = 1.0, the
subroutine prints fatal error message and number of
panels. Subroutine aborts entire program.

Tvpes of fatal errors detected are one of three:

1. Zero area panels have been generated due to repeat
of both corresponding points on adjacent cross
sectiouns.

2. Roundoff error in a very small panel has led to
negative panel area or other impossible numerical
value.

3. After modification of four-cornered panel corner
points, the rasulting corner points are on a line or
50 close as to produce a quadrilateral having zero
or imaginary surface area. This is a roundoff error
aiso.
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Subroutine SOLSYM

Purpose: To solve the half size svstem of simultaneous linear
equations for the unknown body panel source strengths.
System was generated using left side panels as the body
geometry has been input as a symmetric body.

Method: This subroutine is called only if the symmetric body
input option was used. The method of Gauss-Seidel itera-
tion is used. Thc system of equations is read from
auxiliary file 9.

The unknown source strengths on the left side panels are
solved, and sets of unknowns for each body orientation
are obtained. During the solution process, all input
body orientations are being solved together during one
execution of the subroutine.

Solution progress is printed at the end of{ each iteration.
Residual solution error is indicated and a message
indicates if the solution set for a body orientation has

converged.

lterations continue until nvergence is achieved for
all separote sets of source strength unknowns. Should
one or more sets of unknowns fail to converge within the
allotted amount of iterations, the subroutine stops the
program and all solutions are lost.

After the source strengchs have been solved for the left
side body panels, the proper value of source strength is
assigned to each mirror image panel on the right side of
the body. This is done using a panel bonkkeeping arrayv
which keeps track of which panels are on the left and
which are on the right side of the bodv

The solution array contains sets o

"

source strengths,
-~ - e - } L v H 5 e ¢ - oo
one set for each bodv orientation. Each set has one

source strength for each panel on the body.

Use: CALL SOLSYM(LLL,LLLHAF,MD,MAXALP,NP,A,BIG, VARIAB,SUY,
ERF .LLMAV SIGMA,SIGSAV)
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Subroutine SOLSYM

Purpose:

Method:

Use:

Common Blocks
Required:

5 execution of the subroutine,

To solve the half size system of simultaneous linear
equations for the unknown body panel source strengths.
System was generated using left side panels as the body
geometry has been input as a symmetric body.

This subroutine is called only if the symmetric body
input option was used. The method of Gauss-Seidel itera-
tion is used. The system of equations is read from
auxiliary file 9. , : , T

The unknown source strengths on the left side panels are
solved, and sets of unknowns for each body orientation
are obtained. During the solution process, all input
body orientations are being solved together during ona

-f" -’
,So{$C1on progress is,prlnted at the end - 61 each iteration._’
" Residual solution error is indicated and a messag€=—~———\\_i;;ft
indicates if the solution set for a body orientation has T

converged.

Iterations continue until convergence is achieved for
all separate sets of source strength unknowns. Should
one or more sets of unknowns fail to converge within the
allotted amount of iterations, the subroutine stops the
program and all solutions are lost.

After the source strengths have been solved for the left
side body panels, the proper value of source strength is
assigned to each mirror image panel on the right side of
the body. This is done using a panel bookkeeping array
which keeps track of which panels are on the left and
which are on the right side of the body.

The solution array contains sets of source strengths,
one set for each body orientation. Each set has one
source strength for each panel on the body.

CALL SOLSYM(LLL,LLLHAF,MD,MAXALP,NP,A,BIG,VARIAB,SUY,
ERR, ITMAYX, SIGMA, SIGSAV)

INPUTS and SYMIRE

IETERETIRN CE AT
St o
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Input:
LLL Program dimension specified in main program

which is maximum allowed number of body panels.
Used here for execution time dmensioning of
arravs.

LLLHAF Program dimension specified in main program
equal to half the maximum allowed number of
body panels. Us:d here for execution time

dimensiocning of arravs.

MAXALP Proegram dimension specified in main program
equal to maximum numbgr of Lody orientations
allowed. Used for execution time dimensioning

of arravs.

K Program dimension specified in main program
which is sum of LLL and MAXALP. Used for
execution time dimensioning of arravs.

NP Total number of body surface panels generated
over the entire configuration. Is twice the

number of equations being solved.

r:

ERR Power of ten of the desired solution error.
ITMAX Maximum iterations allowed in which to obtain

solution convergence.

NALPHA Number of bodv orientations (sets of unknowns).
SsM Arrav F intermediate s s used 1 - 1 i
SU Arrav ot 1ntermecliate sums use iIn solution

Process.

A Buffer arrav containing left and right side
cocfficients of one equation in the svstem.
Contents taken from one legical record of
file O

VARIAB Vector containing in source streongth
solution value from each set of unknowns. Used

to test for soluticn convergence

INSOLV Arrav containing tue index numbers ot the hody
: 24

vanels on the left side of the confizuration

as generated by the nraneling subroutine,
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LLL Program dimension specified in main program
which is maximum allowed number of body panels.

- Used here for execution time d!mensioning of

= arrays.

; , LLLHAF Program dimension specified in main program
- T equal to half the maximum allowed number of
8 body panels. Us:ad here for execution time
~~dimensioning of arrays.

MAXALP Pregram dimension specified in main program
equal to maximum number of body orientations
allowed. Used for execution time dimensioning

e of arrays. -

Program dimension specified in main program
which is sum of LLL and MAXALP. Used for
. execution time dimensioning of arrays.

o - ' NP Total uusber of body surface panels generated
over the entire-configuration. Is twice the
number. of -equations being solved.

—

ERR Power of ten of the desired solution error.

ITMAX  Maximum iteraticns allowed in which to obtain ;
.- solution convergence.

NALPH& Number of body orientations (sets of unknowns).

SUM Arrav of intermediate sums used in solution
T~ process.
A Buffer arrav containing left and right side

coefficients of one equation in the svstem.
Contents taken from one logical record of
file 9.

VARIAE  Vector containing intermediate source strength
solution value from each set of unknowns. Used
to test for soluticn convargence.

INSOLV  Arrav containing the index numbers otif the body
panels on the left side of the configuration
as generated by the paneling subroutine,

R SR A
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NPNSYM  Bookkeeping array which matches index number of
a t side body panel with the index number of
its corresponding right side panel:
NSYM(

he body panel whose index

r

N # 0), the panel whose index is
panel and its right side image
T

OQutput: (This output is also printed.)

ITMAX Same as quantity defined in input section above.

ERK Specified maximum permitted solution residual
error:

ERROR = 10.0ERR

ITER Number of iteration being dome.

K Body orientation case number corresponding to
a set of source strength sol tions being found
(This variable is not saved after printing.)

ALPHA Array of input bodv angles of attack, each value
corresponding to an orientation case for which
a set of solutions is being found.
BETA Array of input body sideslipy angles, each
value corresponding to an orientation case
which a set of solutions is being found.

(J

Hn
o
]

Other Qutput: (This output not printed bv this subroutine.)

B1G Vector containing the maximum error residual

obtained for each set of unknowns durine one
iteration.

SIGHA Array containirg final NALPHA sets o

:
strength solutions for all NP bodv panels in

the configuration.

NSIGNL Convergence »:iin

(a4

0 if all solution sets have converged.

£ 5 il

= L 1Ff one or more sets of solutions

failad o convaroe Fhis 1Es vt y 5 %

ralled to converze Chls 1tcrat (D¢ elow).
——
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NPNSYM

OQutput:
ITMAX

ERK '

ITER

ALPHA

BETA

96

Bookkeeping arrav which matches index number of
a left side body panel with the index number of
its corresponding right side panel:

if NPNSYM(I) = 0, the body panel whose index
number is I is a right side panel.

if NPNSYM(I) = (N # 0), the panel whose index is
I is a left side panel and its right side image
panel is panel number N,

(This output is also printed.)
Same as quantity defined in input section above.

Specified maximum permitted solution residual
error:

ERROR = 10.0ERR
Number of iteration being done.

Body orientation case number corresponding to
a set of source strength solutions being found
(This variable is not saved after printing.)

Array of input body angles of attack, each value
corresponding to an orientation case for which
a set of solutions is being found.

Arrav of input body sideslip angles, each
value corresponding to an orientation case for
which a set of solutions is being found.

Other Qutput: (This output not printed by this subroutine.)

BIG

SIGSAV

SIGMA

NSTIGNL

Vector containing the maximum error residual
obtained for each set of unknowns during one
iteration.

Bookkeeping vector containing only one set of
solutions for left side panels only., Temporary
storage for the unknowns until source strengths
are assigned to the right side panels.

Array containing final NALPHA sets of source
strength solutions for all NP bodv panels in
the configuration.

Convergence »:iint signal:

0 if all solution sets have converged.

= 1 if one or more sets of solutions have
failed to converge this iteration (See below).

e e St
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Subroutines
Called: None

one or more solution sets fail to converge after
X iterations (i.e. NSIGNL = 1), print solution

message. Subroutine stops entire program.




ISR e

Subroutines
Called:

Error Returns:

Error Stops:

None

None

If one or more solution sets fail to converge after
ITMAX iterations (i.e. NSIGNL = 1), print solution
failure message. Subroutine stops entire program.

97
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Subroutine SOLVE

Purpose:

Method:

T N \"..
Commen Blocks

Nequlred:

el

fo solve the full size system of linear equations for

the unknown body panel source strengths. Svstem was

ated using all body panels be body geometry
s i

e e
1 symmetry option.

gener
was input wltnouc using the s\

This subroutine is called onlv if the body has been
input as a nonsvmmetric coafiguration. The method of
Gauss-Seidel iteration is used. e svstem of equatiouns

is read from auxiliary file 9.

The unknown source strengths for all panels are solved,
and sets of unknowns for each bodv orientation are
obtained. During the solution process, all input body
orientations are being solved together during one
execution of the subroutine

T is prinred at the end of each itera-
al solution error is indicated and a message
oluti

og
tion. Residu
i on set for a bodyv orientation has

indicates 1
converged.

Iterations continue until convergence is achiev

separate sots of source strength unknowns. Should one or
i the allotted

amount of itérations, the subroutine stops the program and

all solutions are leost.

t
more sets of unknowns fail to converge with

If all solutions converge, the solution array is returned.
It contains sets of source strengths, one set for each
bodv orientation. Each set has one source strength for
each panel on the bodyv.

CALL SOLVE(LLL,MD,MAXALP,NP,A,BIG,VARIAB
[TMAX,SIGMA)
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“Subroutine SOLVE

Purpose'

_ Method:

Use:

- ~input-as a nonsymmetric cuafigutafian.v The. methc ‘of

Common Blocks

Required:

- is read from auxiliary: file-9.. -~

To solve the full glze svstem of linear equations for
the unknown body panel source strengths. System was -
generated using all body pariels because Bady - geometryz~
was input withcut using the- symmetrv optien.

This Subroutine is called only 1if the body has been S

Gauss-Seidel iteration is used. The system of,rivfr'

The unknown source strengths for all panels are solved,
and sets of unknowns for each body orientation are
obtained. During the solution process, all input body
orientations are being solved ‘together during one -
execution of the subrontine. o

 Solution progress is printed at the end of each iterae e
tion. Residual solution error is. indicated and a message

indicates if ‘the solution set for a body orientation has
converged

Iterations continue until convergence is achieved for all

separate sets of source strength unknowns. Should one er

more sets of unknowns fail to converge within the allotted
amount of itérations, the subroutine stops the program and
all solutions are lost.

If all solutions converge, the solution array is returned.
It contains sets of source strengths, one set for each
body orientation. Each set has one source strength for
each panel on the body.

CALL SOLVE(LLL,MD,MAXALP,NP,A,BIG,VARIAB,SUM,ERR,
ITMAX,SIGMA)

INPUTS
Input:

LLL Program dimension variable specified in main
program which equals maximum allowed number of
body panels. Used here for execution time
dimensioning of arravs.

e e
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P

MAXALP

NP

NALPHA

ITMAX

SUM

VARIAB

Out{gg:
ITMAX

FRROR
LoAUN
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Program dimension variable spacified in main
program which equals the maximum number of body
orientation cases allowed. Used here for
execution time dimensioning of arravs.

Program dimension variable specified in main
progranm which is the sum of LLL and MAXALP.
Used here for erecution time dimensioning of
arrays,

Total number of body panels in the configura-
tion which equals the number of equations in
the system.

Number of body orientation cases (sets of
unknowns) .

Power of ten of the desired solution error
residual.

Maximum iterations allowed in which to obtain
solution convergence.

Array of intermediate sums used in solution
process.

Buffer arrayv containing left and right side
coefficients of one equation in the system.
Contents read from one logical record of
file 9.

Vector containing intermediate source strength
solution values from each set of unknowns.
Used to check solution convergence.

(The following cutput 's also printed out.)
Same as quantity defined in input section above.

ied maximunm permittcd solution residua

Number of iteration being done.

Bodv orientation case number corresponding to
a set of source strength solutions being fo

1 4
(This variable is not saved after printing.)

nc

po

Al S




Output:
ITMAX

ERROR

ITER

ray- containing teft and’ right side
coefficients of one equation in the system.

,Contents readrfrom one, logical record of

Vector containing intermediate source strength
solution values from each set of unknowns.
Used to check solution convergence.

(The following output s also printed out.)
Same as quantity defined in input section above.

Specified maximum permitted solution residual
error:

ERROR = 10,0ERR
Number of iteration being done.
Body orientation case number corresponding to

a set of source strength solutions being found
(This variable is not saved after printing.)
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ALPHA Array of input bodyv angles of attacl,, euch
value corresponding to an orientacion casz lor
which a set of solutions is being found.

BETA Array of inpiri body sideslip angles, each
value corresponding to an orientation case
for which a set of solutions is being found.

BIG Vector contairing the maximum error residual
obtained for each se* of unknowns during one
iteration.

Other Output: (The following is not printed by this
subroutine.)

SIGMA Array containing final NALPHA sets of source
strength solutions for all NP body panels in

the configuration.

NSIGNL Convergence print si
= (0 if all solution se
= 1 if one or more sets
failed to converge this

gnal:
sets hav

of
e

converged
solutions have
ration (see below).

(47]

e

Subroutines

Error :eturns: None

s fail to converge after
GNL = 1), print solution
ine stops entire program.

Error Stops: If one or more solution s
ITMAX iterations (i.e. NS
failure message. Subrout




Other Ouggg

subroutine ).

SIGMA

=0 if all solutiou set
= 1 if one or more sets o - :
failed to converge this iteration” (see below)

7"*Subtoutines””
Called: None

Error L.eturns: None

~ Error Stops: If one or more solution sets fail to converge after
S ITMAX iterations (i.e. NSIGNL = 1), print solution
failure message. Subroutine stops entire program.
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Subroutine VCOMP

Puriose: To calculate sets of components of free stream velocity
relative to the reference body coordinate system. Each
set of components corresponds tc a separate body
orientation.

Method: Makes a conversion from the wind axis svstew (aligned
with the free stream velocity direction) to the reference
body cartesian coordxnat; svstem. the euler angle for
the transformati is obtained using subroutine F'TER.
Reference L ont ina the transformation formula

Use: CALL VCOMP

Common Block
Required: INPUTS

NALPHA  Number of bodyv orien £

tations for which sets o
velocity compunents are

¢ to be found.

ANADA Euler angle required in axis transformation
(obtained from subroutine EULER).

ALPHA Array of body angles of attack, each value
corresponding to a body orientation case.

BETA Array of sideslip angles, each value
corresponding to a boL; orientation case.

Qutput:

VX, WY, Arrays of free stream velocity components in
/2 the reference body cocordinate system. Arrays
contain sets of components, each associated

with one bodv orientation.

Subroutine
Called:

1
pi
1
tm
s

= . <t
Lrror Returns: HONe
Error Stops: None




Uses

. Common. Block

Subroutine
Called:

Error Returns:

Error Stops:

EULER

None

None

(obtained frOm,subfpﬁtineiEﬂiEa

Array of body angles of aezack, each
corresponding to a body orientation case

'Array of sideslip angles, each value

corresponding to a body orientation case

Arrays of free stream velocity components in
the reference body coordinate system. Arrays
contain sets of components, each assoclated

with one body orientation.
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Subroutine VELOCI

Purpose:

Method:

Us

O
w
A2

<

3|

t

[N

" 3

(P

(=)

.

-
o]

W

To calculate and print out the body surface velocities
and pressure coefficients.

This subroutine is called for each body orientation
case. One body orientation is being evaluated at a time.

The flow velocity on the surface of each body panel ir
calculated. The control point is the representative
location of the panel.

At panel point I under consideration, the velocity
components induced by panel I are first obtained. To
these components are added all the velocities induced

at panel point I by the sources at all other body panels
J. Then if a wing is present, the induced velocity
components induced at panel I by the wing are added.
Finally, the components of the free stream velocity are
added. The resulting sums contain the x, v, and z
components of velocity on the surface of panel I at its
control point.

Using the velocity components above, the pressure
coefficient at panel point I is obtained.

The velocity and pressure results at panel I are printed
on the output table along with the panel index number
and control point coordinates. Also are printed the
body panel source strength sclutions.

The above process is repeated until results at every
hodv panel have been obtained.

The velocity components and pressure coefficients are
not saved after thev have been printed.

See reference 1 for a description of the formulas for
velocity induced by sources and vortices.

CALL VELOCI(LLL,MD,MAXALP,ICASE,NP,ANVX,ANVY,ANVZ,S
SIGMA, XC,YC,ZC)

»

INPUTS, INLET, and WINGI

main program which equals
number of body panels
Used nere for exec

arrays.

—e




Use:

Common Blocks
Raquirad:

‘See reference 1 for a description of the formulas for

velocity induced by sources and vortices.

CALL VELOCI(LLL,MD,MAXALP,ICASE,NP,ANVX,ANVY,ANVZ,S,

SIGMA,XC,YC,2C)

INPUTS, INLET, and WINGL

Input:

LLL Program dimeasion size variable epecified in
main program which equals the maximum allowed
number of body panels which may be generated.
Used nere for execution time dimensioning of
arrays.

Bt R T




103

. —. -

MAXALP Program dimension size variable specified in !
main program which equals the maximum allcwed !
number of body orientations. Used here for
execution time dimensioning of arrays.

MD Program dimension size variable specified in
main program which is sum of LLL and MAXALP.
Used here for execution time dimensioning of
arrays.

ICASE Body orientation case being considered during
this call of the subroutine. Value is also
printed out.

ALPHA Array of body angles of attack. The ICASE th
value in “he array is used by subroutine. This
value is also printed out.

value in the arrav is used by subroutine. This

BETA Array of body sideslip angles. The ICASE th
r
value is also printed out.

f free stream velocity. Value is

7Y, VY, Ar

Arravs of components of fres stream vzlocity

vVZ relative to the reference body coordinate
system. The ICASE th value of each array is
used and printed out.

NP Totel number of body panels on this configura-
tion. This is also printed out.

‘ays of coordinates of body panel ceontroel
ints. These wvalues appear on the print out
Values relative to raference body

S0.
coordinate svstem.

- ~ 1 =~ - . - -
panel surface areas.

- -
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MAXALP

ICASE

ALPHA

BETA

‘Y

NP

XC, YC,
[AY

ANV,
ANVY,
ANVZ
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Program dimension size variable specified in
main program which equals the maximum allcowed
number of body orientations. Used here for
execution time dimensioning of arrays.

Program dimension size variable specified in
main program which is sum of LLL and MAXALP.
Used here for execution time dimensioning of
arrays.

Bodyr orientation case being coasidered during
this call of the subroutine. Value is also
printed out.

Array of body angles of attack. The ICASE th
value in the array is used by subroutime. This
value is also printed out.

Array of body sideslip angles. The ICASE th
value in the arrav is used by subroutine. This
value is also printed out.

Magnitude of free stream velocity. Value is
also printed out.

Arrays of components of free stream velocity
relative to the reference body coordinate
system. The ICASE th value of each arrav is
used and printed cut.

Totz]l number of body panels on this configura-
tion. This is also printed out.

Arrays of coordinates of body panel contrel
points. These values appear on the print cut
also. Values relative to raference body
coordinate svsten.

Array of body panel surface areas.

Arrav
ICASE
These are
tions and
table,

f{ body panel source strengths. The

t of the strengths is being used.
he solutions of the system of equa-
hev are printed out on the ousput

T o
ts St

3

cr oy O

Arrars of cemponents of cutward drawn normal
unit vectors acting at the par 7 coutrol
points. Components ar: relative te reference
body coordinate swstem.

i R W e e aliart i
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NWING Wing signal variable
0 if no wing is modeled on this configuration.
1l if wing is modeled.

OQutput: (In addition to the input values above which
were printed, all the following are printed but not
saved after printing.)

r -

VRX, Normalized surface velocity components at a
VRY, panel control point. Values have been made
VRZ nondimensional by dividing by free stream

velocity magnitude, V. The components are
relative to the reference bedv coordinate

system.
VR Total magnitude of the nondimensional velocity

at the panel control point.

CcP Pressure ccefficient at panel control point.
outine
led: WINGV (Called only if wing is modeled on configuration.)

Returns: YNone

Stop

U7

< None

ki, PRI




Subroutine
Called:

Error Returns:

Error Stops:
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NWING Wing signal variable
= 0 if no wing is modeled on this configuration.
= 1 if wing is modeled.

Qutput: (In addition to the input values above which
were printed, all the following are printed but not
saved after printing.)

VRX, Normalized surface velocitv components at a
VRY, panel control point. Values have been made
VRZ nondimensional by dividing by free stream

velocity magnitude, V. The components are ;
relative to the reference bcdy coordinate 4
svstem. 3

VR Total magnitude of the nondimensional velocity 2
at the panel control point.

cp Pressure ccefficient at panel control point.

WINGV (Called only if wing is modeled on configuration.)

Jone

None
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Subroutine VORTEX

T e 4 L . e —

Purpose:

Method:

Use:

Common Block
Required:

To calculate the x, y, and z components of velocity at
point (x,y¥,z) induced by a finite length vortex filament
of constant strength.

Given the starting and endi.. points of the filament,
in the vector sense, the Biot-Savart law for a straight
vortex filament is used to compute the three velocity
components at the desired location.

If the point lies on the filament, the velocity components
returned are set to zero to prevent numerical difficulties
inherent in the Biot-Savart law.

A maximum limit on the induced velocity magnitude is

used which equals 20 percent of the free stream velocity.
If the velocity induced at tte point, using the Biot-
Savart law, is more than the maximum limit, the induced
magnitude is set equal to 20 perrent of the free stream
velocity. The velocity components returned are adjusted
accordingly.

CALL VORTEX(X,Y,Z,X1,Y1,Z1,X2,Y2,Z2,GAMMA,VVX,VVY,VVZ)

INPUTS
Note: All coordinates and velocity components below

are relative to the reference body coordinate
system.

X1,Y1, Coordinates of the starting end of the vortex
Z1 filament.

X2,Y2, Coordinates of the other endpoint of the vortex
22 filament. (Sense of the circulation is from

the starting end to this end point.)

X, Y, Z Coordinates of the point at which induced
velocity is to be calculated.

GAMMA Strength of the vortex filament.

v Magnitude of the free stream velocity.




Subroutine VORTEX

Purpose:

Method:

Use:

Common Block
Required:

To calculate the x, y, and z components of velocity at
point (x,y,z) induced by a finite length vortex filament
of constant strength.

Given the starting and endi._ points of the filament,
in the vector sense, the Biot-Savart law for a straight
vortex filament is used to compute the three velocity
components at the desired location.

If the point lies on the filament, the velocity components
returned are set to zero to prevent numerical difficulties
inherent in the Biot-Savart law.

A maximum limit on the induced velocity magnitude is
used which equals 20 percent of the free stream velocity.
If the velocity induced at tte point, using the Biot-
Savart law, is more than the maximum limit, the induced
magnitude is set equal to 20 purrnent of the free stream
velocity. The velocity components returned are adjusted
accordingly.

CALL VORTEX(X,Y,2,X1,Y1,21,X2,Y2,Z2,GAMMA,VVX,VVY,KVVZ)

INPUTS

Note: All coordinates and velocity components below
are relative to the reference body coordinate
system.

Input:

X1,Y1, Coordinates of the starting end of the vortex
Zl filament.

X2,Y2, Coordinates of the other endpoint of the vortex
22 filament. (Sense of the circulation is from

the starting end to this end point.)

X, Y, Z Coordinates of the point at which induced
velocity is to be calculated.

GAMMA Strength of the vortex filament.

v Magnitude of the free stream velocity.
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Cutput:
VX, Three vortex induced velocity components at
wy, the point,
vz
b
Subroutines 4
Called: None i
Error Returns: None

Error Stops: None
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g

i

Output: !

g

VX, Three vortex induced velocity components at H

VVY, the point,

vz

Subroutines :
Called: None

Error Returns: None

Error Stops: None
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Purpose: To calculate the flow field, velocity componants and

flow angles, at all points in the propeller plane.
Method: Subroutine returns control immediately to main program
if no propeller plane has heen input, NPOINT 0.

]

-
L

’ 12

Otherwise, during one call of this subroutine
>

propeller flow field at one input tody orientation is
found.
Po- vcations in the propeller plane are defined in
c.-~ller plare cvlindrical coordinate svsten :
. -<g to the azimuthal and radial spacings specified
ut

ne velocit™ components are

_CYmMS O tihe
coorcainate

induced at the int bv the b pane! :
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Subroutine VPROPS

Purpose: To calculate the flow field, velocity components and
flow angles, at a’l points in the propeller plane.

Method: Subroutine returns control immediately to main program
) prog
if no propeller plane has been input, NPOINT = 0.

1d at one input tody orientation is

Otherwise, during one call o this subroutine, the
propeller flow fie k
found. :

Po’ ‘ccations in the propeller plane are defined in
so~ler plane cvlindrical coordinate svstem

v o-ws g to the azimuthal and radial spacings specified

hv the input data.

gl

For each peint, in turn, the fello ‘ng is performed. E
The peint's position in terms of cerence body .
[ 4
cartesian ccordinate svstem is The roint's
o

rvadial posit dividing by
the reference proseller plane radius value obtained
from common block PRQP.

Next, the veloci:iv components are found in terms of the
reference body coordinate svstem. The velocity compenent
contributions induced at the point bdv the bodv panel
sources are surmed. Then, if a wi , the
velocity induced at the point bv t viﬂq Hor\ea“oe
vortex is added. Finally, the fr2e stream velocitv
components are added. fhb total flow wvelocity cemporents
and magnitude at the point are nermalized by dividing f
by the free stream velocity magnitud

)
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The poinr location in both coordinate svstenms and
normalized velocity cemponents in the reference bhodv
coordinate svstem are printed out in prepeller cutput
flow field table part 1 for this body orientation.
Next, the referance cartesion velocity compenents are
trinsformed to normalized axial, radial, and tangential
components in the propeller plane crlindrical axis
svatem. Using the velocity compenents in both coordinate
svstoms, the upwash and side wo at the point
are found. Also the rotational Zlow and outflow angles,
as deflined in reference 1 and ¥igure 4.1 of this manual,

- are cal atad.

1 - -

b ine poiat Qoslilon,
axial, tan mponents, as

E wall as 2 A rd of

E saraten f quantitios

2 in a sao¢ cravntion,

'
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All of the above process is repeated until all points
in the propeller plane have been considered.

After all points have been considered, the contents of
file 50 is printed in the propeller plane flow field
output table part 2.

Lastly, this subroutine produces card punched output if
the punch option, NPUNCH = 1, was specified. This
punched output consists of a card for each propeller
point giving point location and the calculated axial
and tangential velocity components at the point. See
the output description section of this manual for more
details on the punched output.

The formulas for transformation of coordinate systems,
formulas for induced velocity by sources and vortices,
and formulas for the flow angles are all given in
reference 1. -

Note that all newly calculated output quantities from
this subroutine are printed out or punched on cards but

are not saved after printing or punching.

Use: CALL VPROPS(LLL,MD,MAXALP,TCASE,NP, ANVX,ANVY,ANVZ, S,
SIGMA,XC,YC,ZC)

Common Blocks

Required: TITLE, INPUTS, PROP, OPTION, WINGl, and INLET
Input:
LLL Program dimension size variable specified in

main program which equals the maximum aumber
of panels which mav possibly be generated on
anv configuration. Used here for execution
time dimensioning of arrays.

MAXALP Program dimension size variable specified in
main program which equals the maximum numb

e
of body orientations which mayv be input. Used
ravs

MD Program dimension size variable specified in
main program which equals the sum of LLL and
MAXALP., Used nere for execution time dimen-

sioning of arrays.

NPOINT Propeller plane signal varizble:
= 0 if no propeller plane
1

).S
= if propeller plans is speci

specified.
£

il
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Use:

Common Blocks
Required:
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All of the above process is repeated until all points
in the propeller plane have been considered.

After all points have been considered, the contents of
file 50 is printed in the propeller plane flow field
output table part 2.

Lastly, this subroutine produces card punched output if
the punch option, NPUNCH = 1, was specified. This
punched output consists of a card for each propeller
point giving point location and the calculated axial
and tangential velocity components at the point. See
the output description section of this manual for more
details on the punched output.

The formulas for transformation of coordinate systems,
formulas for induced velocity by sources and vortices,
and formulas for the flow angles are all given in
reference 1. )

Note that all newly calculated output quantities from
this subroutine are printed out or punched on cards but
are not saved after printing or punching.

CALL VPROPS(LLL,MD,MAXALP,TICASE,NP,ANVX,ANVY,ANVZ, S,
SIGMA,XC,YC,2ZC)

TITLE, INPUTS, PROP, OPTION, WINGl, and INLET

Input:

LLL Program dimension size variable specified in
main program which equals the maximum number
of panels which mav possiblv be generated on
anv configuration. Used here for execution
time dimensioning of arravs.

MAXALP  Program dimension size variable specified in
main program which equals the maximum number
of bodv orientations which may be input. Used
here for execution time dimensioning of arravs.

MD Program dimension size variable specified in
main program which equals the sum of LLL and
MAXALP, Used here for execution time dimen-
sioning of arrays.

NPOINT Propeller plane signal variable:
= 0 if no propeller plane is specified.
1 if propeller planz is specified.
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ALPHA

BETA

NWING

CL

VX, VY,
VZ

NPUNCH

\-.-\(a:.‘,

Bodyv orientation--1lift case number of the
orientation for which the subroutine is now
getting propeller plene flew field output.

Body angle of attack corresponding to
orientation case ICASE.
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Wing input sig
0 if wing is not modeled on this configuration.
=1 if wing is

Array of lift coefficients of wing (if present)
Value used is the one corresponding to orienta-
tion case ICASE.

Free stream velecity magnitude

Arrays of components of
velocity. The values use
sponding to crientation
are relative to the reference

svstem.

3 aa harvd
:d as having

Position coordinates of center of the propeller
plane relative to raference bodyr coordinace
svstem.

g | - PN 1 | - - T )
Yaw angle of propeller plane thrust axis
reiratlive to ret2rencs pcd X axis.
»imuch 3 le snacineg of noints aro d prooeller
AZilmutn angle snNacing of olnts aroun ronellictr

Punched card output option vaviable:
t is to be punched on cards

sire punched card output.




e T ey . BETAP

- : - DPSI

NPUNCH

=TT gmpBoL

&aw angle of’propeller plane thrust axis -
relatlve to reference body x axis.

Azimuth angle sPacing of p01nts around propeller

plane. e o R o o : T
- L | . 3
°unched cart output ontion var1ab1e' S e T
z £ tput is tobe punched on cards - T cso R0 Y
‘fi' 1 if de51 e ounched card output. ‘ %
Alphanumeric array containlng the headlng 3

supplled in the input data.




DRADUS

NRAD

XC, XC,

SIGMA

ANVX,
ANVY,
ANVZ

Qutput:

u
output below is lost after printing and after t

B 0 . e o on el . ooaead bl M
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Radial spacing of points in the propeller plane
in fraction of reference propeller plane radius,

Number of points located radially along each
azimuth pesition in the propeller plane,

Total number of body surface panels in the
configuration.

Array of body panel control point coordinates
in terms of reference body ccordinate svstem.
Arrayv of bodyv panel surface areas.

Array of
with

body panel source strengths associated
the body orientation case, ICASE.

Arrays of components of the outward drawn
unit normal vactor at each bodv panel in terms
of the reference body coordinate system.

/7]

[

(All output printed and/or p

new

nched. Al
n

e

subroutine has completed.)

0ld input quantities which

are also printed and saved:

ICASE

ALPHA

BETA

Same as input definition.

input definition.

Same as input definition.

input nition.
Same as input definition.

finition.

Same as input definition
Same as input definition,.
Same as input definition.

S
o]
3
P

] 3 P P < :
as iInput dcdeifliniti




VX, VY, Same as input-definition
vz oo e

5 Same as in?utrdéfinitiqn. : i S

 ALPHP  Same as input definition. :
BETAP Same as,inputidefinition.r B
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Through flow velocitv assigned to first inlet
of outlet panel (if any) specified in the
program input. Quantityv is fraction of free
stream velocity magnitude.

New output not swved:

J
195
—

POINTX,
POINTY,
POINTZ
VTOTX,
VTOTY,
VIOTZ

VTOT

ial position of point in

in the propeller plane cyvlin-
em., Is ratio of radius to
ler plane radius.

(']
v
u

Dimensionl rad
propeller plane i
drical axis syst
reference propel

Azimuth angular position of a point i
plane. In the propeller plane cvlind

I3 >

t in the propeller planc
relative to reference body coordinate svstem.

omponents of complete flow velocity
in the propeller plane relative to

a
the reference body coordinate system.

velocity at a point in the propeller p

Further output printed using file 50:

VAXIAL,

VRADAL

VTANG

)

ROTANG

. o s .
Normalized axial, radial and tangential velocity
components at a point in the propeller plane
relative to the propeller plane cvlindrical
axis system.

Rotational flow angle at a point in propeller
plane.

Out flow angle at a point in nropeller plane.
\ngle of upwash at a roint in propeller plane.
Angle of sidewas at a point in propeller plane
card output: (If requested)

Same as input definitiom.

Same as input definition.

Same as input definition

]
i
|
:
|
:
i
|
1
1



UPWASH  Angle of upwash at a point in propeller plame.

Punched card'outpqt:  (If‘reqﬁgsted)r

 0ﬁif1owVangiéfa;:g;ﬁbiniiihlprspéliéf‘pigné.

SIDWSH ~ Angle

SYMBOL Same as input definition,

NRAD  Same

RADIUS -Same
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Subroutines
Called:

LY 3 ¥
Warning

Messages:

rror Returns:

Error Stops:

ALPHA

VAXIAL,
VTANG

NPSIS

ATOT

BTOT

EULER,

with a wammi

Same as input definition.

Same as input definition.

Same as defined earlier in output section,

Same as defined earlier in output section.

Same as defined earlier in output section.

Total number of azimuth locations at which

points are situated on the propeller plane.

Propeller plane angle of attack between propeller
ty

plane thrust axis and free stream velocity
direction,

Propeller plane angle of sideslip between
propeller plane thrust axis and free stream

velocity direction,

WINGV (if NWING = 1), and ANGLES

not an integer multiple of DPSI, DPSI is

i ing stating uneven azinuthal spacin
ler plane poincs exists. Subroutine continue
e normally.

o
S
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Subroutine WGEOM

Purpose: To set up the wing horseshoe vortex geometry and strengths
corresponding to each input bedy orientation-lift case.

Method: This subrecutine is called only if a wing has been
modeled. For each input body orientation, a horseshoe
vortex is generated. The horseshoe vortex has & span
equal te (0.25 * 7 * phvsical wing span). The trailing
vortices are shed parallel to the free stream velocity
and are extendad a:t a distance of one hundred wir

chord lengths.

The end point coordinates of the four fi
each horseshoe are calculated relative to the reference
bodyv coordinate system. These four parts are the straight
iine vortex filaments consisting of the left side
trailing vortex, the right side trailing vortex, the

left semispan bound vortex (oq the quarter chord line),
and the right semispan bound vortex (also on the quarter
chord line).

ite parts of
N

or each body o - , a different vortex strength
s calculated as a function of the Input lift coefficients.

e o

The output horseshoe vortex geometry and st thh is
printed out on a table, and the values are saved in
comnon blocks WINGL and WING2.

Use: CALL WGEOM (Onlv if wing has been modeled).







a

SWEEP Wing quarter chord and bound vortex sweep angle.
LPHA  Number c¢f input body orientations.

CL Array of wing lift coefficients, h vaiue

t
corresponds to a different bodv orientation.

ALPHA Array of body angles of attack. Each value
corresponds to a different bodv orientation.

BETA Array of body sideslip angles. Each value
'

S
corresponds to a different body orientation.

OQutput: (All of the above input values as well as output,
are pr‘ntcd out. All coordinates below ave rul tive to

the reference body cocrdinate

SPAN Horseshoe vortex span. (Outout value replaces

the original input value of p cal wing span.)
XBTIPL, Coordinat of the outboard enu of the left
YBTIPL, side Dnn?i vortex filament. Also the upwind
ZBTIFI nd of the left trailing vortex filament.

> 119 - > - 1 vt -y 1 = 1y~
coordinates of the outboard end orf the

bound vortex

the right trailing vortex filament.

y v - . . . :
) . strengths. ch value
- - S ’ ] - - > -
corresponacs tc L D0Od orientacion,.
YTRATY \ryave E » g e E s e r i n A -
.8 U8 <2 I SO ATravs oOor coordinaces I Che downwlnd end oif
TRAT 1 Y s el B e SRS T = i o T goih
I.\;\.!.L. the lett tn‘.-l].u“.h vortex fiiament, Fach set
7TRA 4 s Ay - 131 & ¢ S =ta ~ 1
ZTRALL ot ( to a diiferent bo«
oril
the a I n Qt
i nt. sat
s EF S A
~ -‘) s \\.
. .
VO T {
Non 4
)
Ao ‘
NONE
——— - J
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Subroutine WT

Purpose:

Method:

Ui

Common Block
]

D .- . 2 P
Required:

T
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GV

To calculate the velocity components induced at a
specified point by the wing horseshoe vortex of constant
strength.

The horseshoe vortex is broken into four finite length
straight vortex filaments all of the same strength. The
four parts are the left side trailing filament, left
semispan bound filament, right semispan bound filament,
and right side trailing filament. The end points of

the four filaments are obtained from common blocks WINGI
and WINGZ. At the desired point, the induced velocity

components due to each of the four filaments are computed,

in turn, by the Biot-Savart law. Then the compouent
contributions due to all filaments are summed to give
the resulting velocity components due to the horseshoe
vortex as a whole.

CALL WINGV{ICASE,X,Y,Z,VELX, VELY,VEL

WINGL and WING2

Nete: All coordinates and velecity components below are

relat*ve to the reference body coordinate svs

Input:

X5 Y,

Coordinaces of the point at which the vortex

y 4 4 ] ~ i . 1 A | . P . s £
Z 1nduced velocities are to be found.
TroLor - ey Cages at 1t Ay 14 €0 ~-
ICASE 30d orientation-=1iztct < ’
- 1 o K4 ey | 143 & - <
&:'x-‘.ehl 1D, and 11zt coet
onsti i
™ AT T LT P ~ = » A7 3= 1 ~ o - 4
I\.\-.a_, arravs o coordinates 1€ nst m S £
YTRAI] - £ ey S ol o - - 1 -
vinall, end of tue leit side ¢ (o ol o lanent
o DAL - - - 1 lee vo = v - L v TOAST
ZTRALL ror the bodv orientation case ICAS
Coordinates e poin  H ot S
- -~ * — -
cralliag wvort Ins the leit sen oF: C
V E ament
A " - f
GAMMA Lonstant strengt 0 t 5110 € (ol o o 1
ts tour straigit line f ne 1res H
corréesponds to the orient n ca L[CA
A




Subroutines
Called:

Error

XQR,
YOR,
ZQR
XBTIPR,
YBTIPR,
ZBTIPR
XTRALR,
YTRALR,
ZTRALR

Qutput:

VORTEX
None

None

R TR Y X L YWY T e w L W
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Coordinates of the inboard or root ends of the
left and right semispan bound vortex filaments.

Coordinates of the point at which the right

side trailing vortex ilament joins the
semispan bound vortex filament.

Array of coordinates of the downstream end
1

of the right sida trailinz vortex filament.

Components of velocity induced a: the input
point by the complete wing horsesoe vortex,

-




APPENDIX B

Source Program Listing

This version of the program is dimensicned using the following
values of the dimension size variables specified in the main program.

(Quantities are explained in sections 2.2 and 2.3 of this manual.)

NSECMA = 60
NIPMAX = 45
MAXALP = 6
MAXINF = 500
LLL = 2596

MD = 2602

LLLHAF = 1293

NRAD = 51
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0081
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0061
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0601
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0oL
0s9
009
0SS
0ns

oSy
00vy
0s¢t

00f

062
00z
061

001

0sS

NYH CHUNONY BOT

NVH ANV SATLIDOTIHA MOTA LMTUJ OJ SIOUAA ANIINOUHNS N1 a4ASN 06 714
NVHW *(WMASTOS ANV ‘AAT0S ‘WASJIOD ‘O14700 SANILOOMENS NI

NVW a@asn) SNOIIVALA VVANIT SNOANVITIAWIS J0 HWALSAS SNIVINOD 6 W11
NVYH "(SHZ1S H11d ANIWVALAQ O IVANVH S33S0 d34S) —-aiddIaodd
NVH 49 LSnK (AdVI YO NSIU DILANOVE) S4T14 HOLVUDS “IVILNANDAS ONL
Z<lell||llllllllllllllllllll!!l-.l!l!ll!Illlll!llln A P N RSO0 B e - 08P, J0h B . o o
NVW *YVIVAO LAANI N1 (QHIAT104dS ST NOILJO HONAJ A1 SAUVDI NO

NVH  d3uDNQNd T8 AVH INdLNO STATLIDOTIAA ANV SUTONV MOTA ANVId AATIIION

R A A e ekl

NVH CHWIL NOTIILNDAXT ONIONAIW ATLLVIAUND SAHL J4'TVII NT LND S§1 H7ZIS
NVH WALSAS NOLLVADA AHL *NISN Ad LOANIL A9 LSAW AWJLAHOAD AC09 H€A1S

NVH 1477 HHIL ATINO NAHIL °*OUHZ HUV SHTONV dITISHATS AGOH ILNJINI ‘1T7V NV
NVH CANVTd Z-=X INO"YV ODIVLAWKWAS 0SIV ST (ILNASAAI AT) ONIM ANV ‘IHANVTd
NVW Z=X 1LNOo9V OTHLAWWAS S1 X008 AT diasSN 94 AVI NOILJO AQOY DIMLAHMAS

NV H o o o o e o it e o i o st o e o e o o e ot e e e e e e e e i e

NVH *NOY HT1ONIS V ONIUNA (VIAL=VHAIV) SNOTIVILNIIYO
NVH A004 IVHAAHES 40 NOILNTOS LIWYAd OL UFLSALUY 44 AVW SNOTSNIWI1A
Z<r.llll.ll!lIllIllll.lll!llllll'.llllllllllll|lll|l' PR R S S S S S S
NVW *SHTONY NV ‘SdOUdA ‘XALUOA

NVK CAODNIM ‘TID0TAA ‘HASIOS ‘HASA0D ‘HATOS

NVH ‘014400 ‘71ANVd ‘WOTOM ‘A371NT “dWOOA ‘LAANT :adaNINDIY SANTLNOUENS
NVH et

NVW SOTIJLSTUALIVIVHI/SANNLY AL

NV

NV K= e e e e e e e e e e e e e e e e e e e e e e
NVH xxx WASN A9 AF1ITddNS AT OL

NVH VIVA JO0 NOTILATIHNOSUA ALATAWOD WOJI ONILSITT LAAINT JANILAQUUNSG HAS wxw
R A R R R R R R R R R R AR R R R
NV o e o e ey R X RN XY R RN RN XX Y YR ER RN RN R YRR XY X RN XY XX P Y XY RY
NVH

[ L R R R R R AR SR R R

NVHx (UYAO0Nd NTVH) x
NVHx NOTLODIAHNd O71ATId NOTA ANVId AATTAI0Nd NV ¥
NVYHx SNOTLDIAIANd NOTd d4OVIINS MOTA IVILNALOA AdO® d-f¢ ¥

R A R R R N R R R R R A R R X

oo

SIS

D00

SNSRSRTRS)

VDL T 2L0 0000

CHIND




| 009¢
. 06S¢E
| 00S€
f 0sYe
00%E
0SEE
00€€
06 Z¢€
002¢€
0s1¢€
001€
0S0¢
000€
0567
0062
] 0s82
. 0087
0sL?
00L7
0592
0097
0652
0052
0597
00%2
06€2
00€ 2
i 0§22
T 0027
, 0s12
0012
Y 0502
w 0002

0561
0061
0s81

119

TRERLITWY RS Sws

T Y

g
T

NVH ‘SdONdA ‘I1D00173A ‘HASTIOS

NVH ‘AAT0S ‘HASJ0D ‘014700 *SINANOANOD HVANLS

NVH “‘dWOJOA ‘INdNI ‘°*950ud NIVH A49d ‘SNOILVINAIYNO A008 /SINdNI1/

NVH SdOMdA ANV ‘I100713A

NVH ‘WASA0D ‘014300 ‘lNdNI STANVd MO1d HONOYHL A4A0E JLHATINT/

NVH :11 ONINIVINOD SANILNOYUANS :q3IY0LS Viva PAWVN D074
NVH $(IVANVH SUASN 0S1Y 43S)
NVK HYUO0Nd NIVH GNV SANILNO¥ANS HNOHY aasn AUV S¥D019 NOWWOD JLHOIA
z<=||.l.l|.l-.ll.lll.llll.l.llllllllllllll'lllllllIllllllllllllll!!llllllllll.
NVH *TIVANVH SHISN 4AS - SHTAVIUVA
NVH 4Z1S AHL O ONICHOJOV (IONVHO A8 ISAW ANILNOWANS HOVA NI QUVYD
NVH NOWKWOD 0ALOAAAV ANFAA ATIVNIA °*IVANVW SUASN TAS = ATONIANOIOV
NVH AAONYHD 3l 1SNW WYHOO0¥d NIVH NI INAWALVIS NOISNAWIAG HHL
NVH NAHL ‘MOTZ8 WVHNOO0Hd NIVW NI SATEVINVA ASHHL OL NIATID AUV SANIVA
NVH ¥xx *WHAHHAN NAAL NV 38 SAVMIY TTIM (INV WUVIOOUd

NVH SIHL A9 (QAIVIANTD I AVH HOIHM STANVA AQOfl A0 HAHWAN

HYH WAWIXVH AHL ST ((T1=XVNJIN)¥ (T=VHOHUSN))=T1T AL1INVAD :FLOHxx~x
NVYH (*3Y0K WO T 40

NVH 32A7TVA V HLIM ¥3D3JINI NAAA NV 34 JLSAK) °*ACG0€ AVILNA HUAAO
NYH OAIJIDA4S STANVd MOTd HONOUYHI A0 HIGWNAN QAMOIIV WOAMIXVH = INIXVH

NVH (*4¥90W YO0 1 40 3NTVA

NVH V HIIM N3OALNI NV AF ISNK) °*NN¥ HANO NI ILNdN1 (vyida-

NVH VHdTY) SNOIIVINZY¥O AA0d INdNI AN NAGHAN (AAMOTTV WAWIXVH - dIVXVH

NVW (430K Y0 ¢ 40 ANTIVA V ONTAVH UHOHAINI

NVH aao NV 3d ISAW) °*(ADIML QALNNOD INIOd 401) dNOLNOD

NVH d131dW0D ANV NO SLNIOd LNANI 40 HAHGWAN (ANOTTIV WAMIXVH - XVHAIN

NVH (240K ¥O0 € 40 ANTIVA HILIM ¥AOHAINI ANV

NVH 49 AVH) °SUNOLNOD NOILOAS AQO® 1NANI dAMOITY KAWIXVW - VHOASN

NVH PSHTHVINVA
NYH ONIZIS ¥NO4 ONIONVHO A9 AZIS NOISNAWIG HVYANDOWAd HONVUD AVH UIASN
NV H = o o o e o e e e e e 0 B e e (R e e
NVW *MOTAfl AAS - *AANOTISNAWIA A’I'IVIILVHOLNYV
NVH JON ANV SNOISNAWIA AVYYY NDO071H NOWWOOD *daASN SI SINAWALVILS
NVH NOISNAWIU ANILAOYENS 40 eszonzmzuzuz:ua NOILNDAXH D1LVWOILAY
L 4
NVH (*NOILATdHOD WYHOHONd ¥YALIV 1S0T1 AY¥YVY S3ATTI4 ASAHL NO VIVA ALON)

CQCULUVOOOO0OUVUVO0VDLVLOVOVODVLVOLVOOOLVVDLLVLLUVLVLLVLDOLDLLDLLDLOLVDOLOOLO L

i
!
m
{
|
!




W
:
;

= Rk S

120

00%s
0GES
00fsS
0s2s
0o0zs
0S1S
001¢S
060§
000S
0sS6Y
006Y
0S8y
oosYy
0sSLYy
00LY
0G69%
009"
nssYy
00SY
osvy
oo%%
0seEY
0o0EY
0s Y
00y
0G1Y
ooty
0soY
000Y
0S6€
006€
068¢€
008¢€
06LE
00LE
069€

NVHW
NVH
NVH
NVW
NVW
NVH

VHATIYN“A“(9)ZA(9) XA (9)XA(9)ViIag(9)VNdIV /SLNANI/ NOKWKWOD

(86ZT)AVSHIS (9)KNNS (9)UAVIUVA ' (9)919°(96S2)0Z°(96G2)IA(96G7T)IXT,
‘(a662)S“(96SZ)ZANV (966 Z) AANY(96G Z)XANY (G¥%) ZZOLS*(S%) ZAOLSZ
C(GH)TX0LS (SH)TZ0LS(SH)TAOLS (SH)IXOLS (S%‘09)%Zd  (GY 09)AdT

‘(6% °“09)Xd(09)OVITAN“(09)INNODON (996G Z)VHOIS (Z09T)V NOISNUMIA

A R R R R R R R R SRR R R R S Y
A T I 2 i1 I3 2 I i R R R A R R SRR E R
*dALVIS NNAd 1V OL€ WAI FHL NO SUITI4W0D H d0 ‘9 °

NVH
NVH
NVW

ONISN =ATNO S AYOODHLYD-

NOIODAYM JOVIOLS 209G NI NN
*MOTA HONOUHL ONTAVH STIUAN

NVH 13TLN0O ANV JATINI 3IUY HOIHM (DIVLAWHAS A1) AGOH 40 FAIS

NVWANVR LVHIL J471VH ¥0 AdQOf JVILNI AITIAO STINVd

NVH
NVW
NVH
NVH
NVH
NVW
NVH
NVH
NVH

WIAAO0 STANVd AQO0H

00S 0L 40 A4
*NNY ANO NT ATSNOANVILTIN

INAIODTIAAT0D JATT LNANI OUNV NOILVINAIWO AdOfl 9 OJ

“ad¥Isn SI NOIJLdJO

1 AQO0fi A0 JAIS ANO ¥AAO SINNOWY ASHHL ATVH N0 HIVAY

006 =JNIXVHW ANV

965 =111 O1L dn ANV 8 =T17T7T LSVIT LV

PSTATLITTIAVAVD ONIMOTIO

9mJIVXVYH * CHy=XVHJIIN *

ONISN J3AZIS WYHOOUd 40 NOIS

ATLVM dHL
Uy 49 1LSNKH x
Vd LATLNO
ANO MHIAO
103a4S AVH »x
WIS SH3SVD
dll SYAT0S x
AANLAWKNAS
s AWILNY
TANYd AVH «x
d IJHIL STAID

09=VHWIISN
YAA LNI™END

NYR/SLIIITIIIL I it i bt rr i r it n i rte b rr izl

NV
NVH
NVH
NVH
NVH
NVHW
NVW
NVH
NVH
NVH
NVYH
NVH
NVH

AONIM NV “WOAOM
*XA4L30A ‘SdoudA ‘1007T4A
‘AONIN ‘HOAOM ‘WASI0D

‘014300 ‘INJANI “°*9H0Wd NIVHW

Sdoudn NV “INdNI

*WASTOS (UNV ‘WASJI0D
‘TANVd ‘LNANTI ‘°*90ud NIVH
SdoudA ‘LNdNT

SAdONdA ‘7TANVA ‘LNdANI1
*XdLU0A ANV ‘HOAOHM

AdILAWOAD
XALYOA ONIM QALVAANTD

ANLAHOAD HNIM LNANT
ONIUVAH VIVA LNdNT
SATATIVIVA ONTQUODTY
TANVA AQOd OINLHAWKAS
ANLTHOHD ANVId JONd
SATAVIAVA

TONLNOD NOIJIdO 1Nd1no

[ TONIM/
/T1ONTH/
/411L10/

/ANLNAS/
/doud/

/NOTLdO/

DO

CTOC O CO0OO0OC0000

coOoC

QU000 0

00

COoOO000




SaNET = dd oo o amaatd BE L Samme e
121

Lo b st AR el b . aclasa

o

e

AT Reraw

& A

1
.
|
4
b

0neL
0s1L
001¢L
050L
000¢
0669
0069
0689
0089
0SL9
00L9
0599
0099
06S9
0069
0s%9
0oo%9
0G6E9
00€9
ns79
0079
0s19
0019
ns09
000y
NS6S
0066
0686
0086
06LS
00LS
0696
N09¢S
086SS
00SS
0s%s

NVH S 0L 09 (Z A9 ANTIXVH)AI
NVH (oo%“9)al1uNn
NVR Y [=d0LS1I
NVH 7 OL 09 (194’ IVXVR)AT
NVH (00€ “9)ALTUN
NVK I=d0LST
NVH € 0L 09 (LSALADA(LCALA)XTAT)AL
NVH 0°7/(O° T+ (XVYHJIN)ILVOTd)=1SaLA
NVR P00 SI XVHAIN LVIJ X090
NVH (00Z 9)dL14N
NVH [=d01LS1
NVW 2 0L 09 (G AD°XVHNAIN)JI
NVH (00T1°9)dLTAN
NMVH 1=d01LS1
AN 1 OL 09 (€*A9*VYHOUSN)IT
NVH 0=d0LST
NVYH !SANTVA FSIAHL NI LSIXH SUOUAT AWNOW U0 HANO 41 (T = JdOILSIT

NVH WV¥90¥d dOLS) SHA'TYVIAVA ONINOISNIAMIU TAOHY HHI J0 ALIGIIVA XDANHD
NVH

NVH ¢/ 11 1=dVHTT1
NVH JIVXVH+T I T=aN
NV (1-XVHJIIN)x (T=-VHIIUSN) ="T"1"1
NVH

NVWIITIZ TITIIITIIITIIIITIIITITIITITITITIIIIIILIIIITINTIINITINIIITITIIIRTITILITITTONT
NVH 00G=ANIXVH
NVK 9=dIVX VI
NVH CHY=XVHJIIN
NVHW 09=VHDISN

NVWITIIIITIIIITITIXITITTITITIITIIIIIIIINTITITIIITINITIIITIIQITIIIIITIITNTIIND
NVH

NVH CIXAN ALVASNI T9 I1SNKW AAHL *SINIWAIVIS NOMWOD INJILNOUUNS
NVH TIV ANV ‘INAWALVIS NOWHOD ‘INHWALVIS NOISNAMIA HAOUYV HHIL
NVH Jd0 9NIZI1S ¥OJd SITATUVIVVA TONILNOD AZI1IS HVAOOUd UATATIAAS NASN ANOA
NVH

NVHW ONIMNCUDZ “HOA“HOX ‘dAAMS ‘NVAS ‘AANIAAMOHD“ (9) 1D /JT1ONIM/ NOHHOD
NVHW LIWASN {86 ZT)ATOSNT ‘(996G Z)HASMNIN /AVLWAS/ NOWKOD

-
.

)




~ 0006 NVH (DZOA“OX“ZANV AANV‘XANV* S‘ZZ01S*ZA0LS ‘TXO01S‘TZOLS‘TXAOLS‘IX0LST A
~ 0668 NVH “Zd“RA'XdTTTINNOON‘AN OVIAN‘OLOASN VWOASN XVHIIN) TANVd T1TVD i
0068 NVH 5
0688 NVH °*11 QgALSANDAW INdANI 41 ISIT AYIAWOID LNIWd ANV ‘(0aAsSn SVM NOILdC |
0055 NVH AYLAWKAS A1) SYWIVA TANVA OINLAWWAS 40 A¥023¥ NV ‘SINIANOAWOD o)
0GL8 NVK WOLOAA LINN TTVHUON ‘SINIOd TOMINOD TANVA ‘SVAYY TANVA ‘STANV 0
00L8 NVH 40 ¥AAUAN TVIOL - ANLAWOIH ‘TANVd AOVAUNS AAOH HAHJ ALVAINAD 0
0698 NVH 3
0098 NVH HOA9M 11VD (T1°*DA*ONIMN)JII
0SS8 NVH 0
0058 NVH 1/ ZONIM/ NOWWOD NI AAVS °*NOILVINAINO (VIA4-YHAIV) Ad08 1LNdNI 9
0S%8 NVH HOY3 Ol ONIANOASIH¥O0D AYLAWOAD ANV ‘SHIONFYLS XHALYOA FALVIUIANAD 3
00%8 NVH *TAAOW XALYOA HNIM FAHIL ALVUANTD ‘AA0f AHL NO INdNI SI 9ONIM 41 5
0SE8 NVHW |
. 00€E8 NVH dWODA ‘I11VD
: 06528 NVW o)
w 0078 NVH :/SINANI/ NOWNOOD NI FAVS °*SNOILVINAINO (VIAL-VHATY) AQOf 0 |
: 0SI8 NYH INdNI FHJ 30 HOVA ¥04 ALIDOTAA WVIAULSAINA J0 SININOAWOO ALNAWOD 3
3 00TP NVH 0
] NS08 NVH (YUFXVHLI“Zd“Ad‘XdOVTANT
w 0008 NVH CINNOIN‘OLOASN VHOASN XVHAINANIXVH dIVXVR‘TTT)INdNI TIVD
0S6L NVR 4
; 006,/ NVH :VIVAO LA4NI ‘1T1IV 40 1sY71 INI¥Nd ANV ‘SHONYE VIVA ¥04 NOAHD ‘NI avad 9
‘ 068L NVH 3
[ 00BL NVH ANNILNOD £
' 0SLL NVRW 2
00LL NVH dOLS \,
! 059, NVK {(00L£°9)HLIUM
009, NVH L 0L 09 (0°DI*dOLSI)AT 9
0SSL NVH (009°9)dL1¥M \
! 00SL NVH 1=d0lLS1 ‘
: 0S%L NVR 9 01 09 (1SALE-AN" (LSALA)XTA1)dI a
i 00%. NVH 0°2/(0°* T+ (ANIXVH)IVO1d)=1Sd1ld § _
b | 0GEL NVH INJAT SI INIXVW 1LVHI MDOHAHD 0 |
00€L NVH (00S°9)3ALTIUM |
{ 0SZL NVH 1=405S1 |

e s R i




S E

el S it e s e

4, 00BOTNVW NI NAAIO TTIVIYVA ONINOISNAWIA VWOASN : xxx ¥OUNT xxx,°,0,)LVHYOI 001
— 0SLOTNVR 4]

0O0LOTNVH SLYWU0J )
0S90TINVH o) |

| 0090TNVH dolLs

: 0SSOTINVH . (008°9)ALTYUM

w 0O0SOTNVW ANNILNOD OT1

3 0S%0TNVHW (0z°0Xx°0X1

| 00%0TNVH ‘VEOTS“S*ZANV AANV ‘XANV AN‘ASVOT“dTVXVR AW T1T11)Sd0ddA TTVD

m OSEOTNVH (22*21*DX%]

: 00EOTNVYH CYHOTIS S ZANV AANV XANV AN‘ISVOI‘dIVXVH AW TT1T1)ID0TdA '11TVD

ﬂ 0S ZOTNVH VHAIVN T=3SVDT 01 0d

1 00ZOTINVH 2

i OSTOTNVH tHASN AG (AIAIDIAS SVM NOILJO o)
O0OTOTINVH HONOd Jd1I SAYVD NO SANTIVA HONNd ANV “SANIVA 40 ISIT LNO INIAd )
OGOOTNVH “ga¥Isda SI MOTd ANVId ¥I1T1ado¥d 41 0SIV *SANTVA 40 ISI'1 o)

w 0O00OTINVH INI¥d - SFUNSSIYd ANV SHILIDOTAA FDVAUNS AAO®N AIVINDIVD (NUNL NI) o)
0666 NVW ¥IVd ((aSVO1)Vvldad ‘(ASVOI)VHAIV) NOILVINIINO AQOH INdNI HOVA W04 0

- 0066 NVH 2
0686 NYW ANNILNOD 6

t 0086 NVH (AVSODIS‘VHOISI

5 0SL6 NVH ‘XVALI“¥HT‘WNS ‘GVIVVA‘OIE‘V AN dTVXVR AR AVHTTT TTT)KASTOS 'TTVD

k 00L6 NVH (VEZANV AANV XANV S*OZ ‘DA'OX “dAN‘AW TTT)RASA0D T1VI 8

: 0S96 NVH 6 0L 09

1 0096 NVH (VHWOIS ‘YXVHLII ‘HYT‘WNS ‘AVIUVA‘OIA 'V AN‘dTVXVH AW TTT)IATOS 'TT1VD

w 0666 NVW (V ZANV XANV‘XANVS‘OZ*2XA‘OX “dAN‘AW‘T1T11)01440D 11VD

s 00S6 NVH R 0L 09 (0°0I*JAWASN)JII

: 0S%6 NVH 4

; 00%6 NVH :WASTOS UNV WASA0D )

] 0SE6 NVH SANILNO¥ANS HONISN 6 d7114 NO SNOIILVNDA A0 WALSAS AZIS J'IVH AHIL 4SN 0

b 00€6 NVH “OTWLIAWHAS SI AQ08 AI °*dATOS NV 214300 9INISN 6 47114 NO SNOILVNLA 0
0576 NVH 40 WALEAS AZIS T1'Ind ISN ‘OIWLAWKWAS SV INdNI ILON SVM Xdo¢ dI 0

; 00Z6 NVW °*SHIONZIY¥LS FOUNOS TANVA ACGOH NMONMXNN AHL ¥0d “ATAAILIVIALI ‘WALSAS o)

i 0S16 NVH AHL FAATOS NAHL SNOIIVADA MUVANIT SNOANVIINWIS 40 XIWIVH dn L3S 0

] 0016 NVR o)

; 0506 NVHW 4




~r
ol
4

00ZZTINVH
OGTZINVH
OOTZINVH

DGO LT NV R ¥ X R X R R X R R R RN R RN R R R RN R RN AR RN R LR ER RN LR R RELXTNRERN RN
000 ZINVH

OS6TTINVH

0061 TINVH N3
OGBTINVH (Lxxx 1
O08TINVH AT11IndSSA2I2NS 0ILITIWOD SIUYVd 11V = 490 40 ANI xx¥x,‘0%1L°,0,)LVHIO0A 008
OGLTINVH (,¥xx HVYOO0Wd NIVW NI UdSN SITI
OOZTINVHWIVIIVA ONINOISNAWMIA AITVANI OJ ANa a3ddd0LS WVIO0Ad xxx,° .0,)IVHIOd 00L
OS9T1INVH (,"HVYYD0Ud 40 HONINOISNAWIC MNOHHOTY, “L1L°., T

O0O9TTINVHW ¢/, (¥3DFAINI NAAT A9 JSOW) °*AITVANI - *dANTVA QU0 ST HVIOOAUd NIVRI
OSCTINVH NI NAAID AT9VIYVA ONINOISNIWIO JANIXVH : xxx HOUHT xxx,‘,0,)1lVHY0d 009
O0STINVH (,*HVi902
OSYTINVHId 40 HONINOISNAMWIAU MDAHOIAY *“AITVANI - 7 NVHI SSd71 SI HVAOO0Ud NIVHI
OO%YTINVH NI NAAID FTEVIYVA ONINOISNAWIA ANIXVH : xxx UYOUUA xxx,°,0,)ILVWIOd 006
OSETINVH (,uvaooud 4z
OOETINVWO ONINOISNAWIO NDAHOFAY °“CGITIVANI - HAILVOAN YO OUHZ S1 KWVIOOUd NIVHKI
OSZTINVH NI NFAID FTEVIYVA ONINOISNAWIA dTVXVH : xxx ¥O¥UT xxx,° .0,)LVWHOI 00Y%
00 ZTINVH (,*"WVY90Nd J40 HSNINOISNIHWIA 323NI3A¥™, ‘L11°C
OSTTINVH, ,°/.*(¥393INI 400 A9 1SAKW) °“AITVANI - ANTVA NJTIAT SI WVIO0Ud NIVHI
OOTTINVH NI NAAID ATIVIYVA ONINOISNAWIA XVHJIIN x¥x HOWWT xxx,°,0,)1VHY03 00C
0SOTTINVH (,HUVEDz
000TINVHO¥Nd JO0 HONINOISNAKIA NOAHOAYW °*CUITVANI - G NVHIL SS3T SI HVUI0Ud NIVHWI

O0G60TNVHR NT NAAIH HATUVIYVA ONINOISMNIWIA XVHWIIN x¥xx UOU¥A xxx,*,0,)1LVHYO0A 00T
O0060TNVH (.HAVHEO T

O0SBOINVHWO¥d 40 ONINOTSMAWIA ADAHOAY °*UITVANI = € NVHI SSHAT SI HYUIDOAUd NIVHI

00000

Q




o amoh o e e a2 ae Va0 ade . it e St g Lo Eande s s ban 2

TR

TN

125

0081
0GL1T
00L1
0691
0091
0661
0061
0S¥l
nnv1
0GET
00¢€1
0s 71
0071
0611
00T1
06071
0001
0S6

006

068

ooeR

0S¢

00¢L

069

009

0SS

00¢

0sY

00Y

nse

00¢

0s?

007

0¢1

00t

06

b Al o agl aa B ol LB ol PR ——

dNI NOILVHYOANI NOILVINHIYO A008 - ALIDOTAA HVANXNILS HIWA ¢ 7 1LAS AUVI--- --
AN D o o o R R R R R R R R R R R F R R R F LY LAY YA YN YRR RN RN X XFNEFF

dNI

dN1

dN1 *(ANVIY d¥YV HIO9 A1 NAAH AaISN 39 HLOY ILSAW Z2°T1 ANV T°1 SAUVDH
dNI

dN1 *ADIA VIVA SHALOVYVHD 0oR 0L 1 TOAKWAS Al |
dNI JHIL AXAJTINIAATI HOIHM SANVIH MO

dN1 ST09WAS HONNdAdN (3Y1ISAa ANV SHALOVYVIHD 08 OL 1 TOUKRAS 1°1
dN1 NOTLdI¥DSHU IFAAL VIAWAN (S)NWNTOD HTAVIIVA AAVDI
dNI

I B i i i I 2 i I I3 22 R R S R R S R R S R R R R
dNI (sSauvo 7) Sayvd HTLIL : 1 1AaS aUVI-----
L B R R R e R R R R R R R S
dNI

dNT *(INT10d
dN1 TVHIOAA JANTIONI) NOISTIOIAANd FTIONIS JYV SYIAWAN LNIOd ONILVO'TS
dN1 11V NV SAT1314 NWNT0D NI OFTATLSNC LHOIY SHADAILNI 1’1V HONNJ //
dN1

dNT *SLINN NO ATIRVA
dN1 INFLSISNOD AWNVS NI 17V SHIONET NV SHLVNIQUO0D ‘SATILIDOTIA //
dN1

dNI P I R R R R R R R S R R R
dNI ¥ SLAS QUVI VIVA LOANT 40 NOTILJdIADSAAd =x
dNI P R R E R E R
dNI

dNT *aANNOA ST VOUWA HONS ILSHUHIA HHIL NAHM AIOVSSAKW AAILNINd V HLIM

ANI HWV¥203d 3FHI JOLS TTIM ANV INdNI THL NI SHOWNT NIVIANHD ¥0J SADIHD
ANTANILNOY FHL °*S1AS QUVD YO0 S4NOUD 8 J0 SISISNOD ¥DAA VIVA LNdNI HHL
ANT VIVAa ILNdANI ada1144NnS ¥ISN 17V ILNO SINIWd ANV NI SAVHA ANILNOW SIHL
AN ¥ XX X 2 X X2 X Y £ X XXX R XXX XXX NN N RN NN RN AR AR XN FENNXY XXX LY
dN1

dNT (YU “XVRIT1‘Zd“Ad‘Xd OVTIINT
dNT CINNODN OLDASN VWOISN XVWAIN INIXVR JIVXVH TITT)1ndNT ANTLNOANNS
dNI

I Y2222 22222 222222 2 22 2 2 RS S SRS SRS S SRS RS E SRS S R R E RS EEEEE

DO 0O00C

OO0 000

(SIS ]

(&)

(SIS

-5

S0 00

(SIS &}

(S NGRS RS

(S SRS

VDOoO0WVO O




[—

~ 009¢ dNI 2

~ 0SSE dNI 2

00SE dNI *(MO139 € 13S Q¥VD NI OGATIAIDALS ST ‘O= LIMWASN )

0GSY%€E dNI ‘INdNI AQO09 ODIWLAWWAS 41 O¥AZ I8 ILSNW SANTVA Vidd 11V) : HION 0

00%€ dNI 0

0GEE dNI (Q¥VD ¥Ad HIVA FTONV ANO - SHAWIL VHATVN QALVALIY €° T UUVI) 4

00€€ dNI A

06 7€ dNI *(09¢- D

00 7€ dNI 01 0 ONV 09€ Ol 0 SANTIVA) )

0S1f dNI *(NMOG ATIVOILYIA HNINOOT 0

00T€ dNI N33S SV *d1) °VHd1V 0¥AZ 9

0G0f dANI 1V A¥WAM R00A 41 SAXV X ANV X 4,

: 0N00Ef dNI X409 HAHJ NIVINOD d'INOM HOIHM D
w 0667 ANI 3ANVId V NO AZLDArodd NaA4AS SV 9
] 0067 dNI SIXVY (X) IVNIOGNJLIONOT 95
0S8Z ANI OGNV WVIYIS FI¥Wd NIIAMLIAL ATONV 4

0087 ANT ST ITI °“JAAILISOd S1 LHOIN ASON o)

06,7 dANTI (SAAYOIAA) FTIONV dI1ITSICIS AAOH INIOd 1LVvO1d 62 Ol 0C viad )

00,7 dNI )

0627 dNI *(09€- 01 0 ANV 09€ 01 O o}

0092 ANIJ0O SANTVA) “dANVId (Z-X) AHL NI 0

0667 ANI N33AS SV SIXV (X) TVNIANLIONO1 0

: 00SZ ANI XAO® NV HVANILS FANA NAAMIA4C 0
06%Z ANI ATI9NV S1 11 °*FAAILISOd 4N FSON 0,

3 00%Z ANTI(SITUOAA) NIVIIV A0 FATONV AdO8 INIOd 1VOTd 01 01l 1 VHd1V €°C )
: 0SE€Z dNI 5
00€7 dNI *(9 01 1 WO¥d ANTVA) o)

_ 0627 ANI °NN¥ SIHL (V13¥ ANV VHJTV J0 ) ]
W 00ZZ ANI SWIVd) SNOILVINAI¥NO A0 YAAWAN WADALNI 1 VIIdVN  Z°2 4 .
0S1Z dNI 0

0017 dNI *O¥3Z NVHIL HALVI™D A6 ISNKW 9 !
1 0602 ANI(JINAINAANOD SI ALINN) X1LID07T3A ) d
0002 dNI WVAN1LS Ad¥d 40 FANLINOVK INIOd 1VOTd 01 O 1 A 1°C 2 w
0661 dNI NOILdINOS3a AJAL ¥AAKAN (S)NWNT0D FATHVIVVA (UVD 3 m
ﬁ D061 NI ¥y ¥ XXX ¥ XXX XXX RN R R RN REF R R R R R R R LR R AL R RN XN RN X RN RN XXX XXX XXX o) {
w 0681 dNI (Sa¥vd 8 0L € SNIVINOD) 0 ;
[
|
. -

b 3 TN, T e | L BE S




127

00%s
06 ¢tS
vots
0s¢s
uozs
Us 1S
(VIVR B9
0s0S
VoS
0So6Y
ove?
usBY
ooy Yy
VsSLY
VoLY
us9Y
ULy Y
ussy
vos?Y
oS %Y
VIV A
ust Y
voe?
A

V.

ou 1Y
useY
vooY
USot
ouot
0sBte
ouste
(VIYAS
Qoie
0eye

dNI-SS0¥D V *X LNVLSNOD A'1d4VIN HU
ANILNVLSNOD LV NAAVL d¥V SNOILOUS

dNI =S50d0 *Ad0d4 SIHL NI SNO1LDUS

dNI -5S040 AGOY 40 YddWIN TVIOL U4 LNL Z UNVY 1 OLDASN  Z°¢E
dNI

dNLHOTdd LNDdNL 48 LSOK 40VdHns

dN1 AQ0Y Jd4ILNd *(NOT4H 9 LIS
dNIJIVO 40 1 dLON 4dS) °*LON SI

dNI IONIM 4dHL LNd DIdLAWKWAS §SI

dN1  AUOW 41 JISH 44 OS’IV LSOM

dNI *0ddZNOonN SI VIdd LOANL ANY

dN1 41 d0 ANVId Z2=-X 4dHL LOOYV :
dN1 DIYLANWAS LON SI Adod

dNIJdLl JdSil 44 LSOW LY “SAVHIV

dNI  4Sfl AVW °*0dSN AdLdHWASNON [=

dNI -¥0-

dNI *9 LdS diyv¥d 40 1 HLON OS'IV

ANIdd4S °*NOLLIIUS d4LSVd SHOTIV

dnl *0udZ 44V ‘vidd ‘L dTONV

dnl dIT1S54d1S ‘I'IV dAV dNVId 2-X

ANIdHL LUOHY Ol dLdWWAS SI ONIA

dNI ANV AdOY 41 A¥LANO4Y Aaod v
dNLJdO dU4lIS (A=) dUIS 14471 AINO

ANI NI UVdd AVH A4S0 AMLIAWNAS 0= YIDALNI 1 LANASN  1°€
dNI NOIJLAIYOSH4U ddAL ¥AdHON (S) NWNT0D HIH4HVIHVA ddvD
dNI
&ZH****«.%«!«i**%*«.%*.«***«.**%«.*««.*«i«****«.«.««i***«.««,**«*i*#«*«**i«.«««*
dNI *(SUdVI T9LZ OL 11 SNIVINOD 1LuS)

dNI *(LNIINJANOD SI UNITHILNHD LAVYIOHIV NU duLVDIOT NIDIYO
dNL ATIVNS) °*dITSddIS UNV AIDVLLV J0 SHATONV SVH AJOd NIHM
dNI  AdOH HLIN 41VLI0H LOd JHIHMAANY UdLVIOT dt AVKH SHUXV d0O
dNI NIODIN¥O °*NMAOU 4AILISUd 2 UNV ‘LHO9IY d¥VNHOL 4AILISOd A
dNI1 ‘UUVMA d0d 4ALLISOd SIXY X TTVNIUALIONOT HALIA GAWNSSY
diNl SHAXV dONJUI ALY dAXI A AdOY *IONITUNVd d0d AALANWOHAD
dN1 LOdN1 40V4dNsS AdOd ANV NOILAdO LAOdANI AdOd DIdLAWKWAS * € LdS d¥VI
R R I L R S R R R R R Y R

e cocCc Cc oL T CcCcCcC

cCecLroLrooocCcooccCcoecCo

cecocLcocceco

CcC

coCC

.




P T T S Tl O T TeT YRR T e TSy T ™ w
- R T bk s » ‘

] m 00ZL dN1 -y0O- "

. 0STZ dANI  *HNO IXI¥N dHL UGNV NOILOUS )

” 00T1L dN1 SIhl NHIALEY SANNILNOD )
0S0L dNI DHT1ANYd *udLviadday )

. 0004 dih1 LON SI NOILOTAS STHL 41 0= YADALNT (119 AN 9

T 0669 dNI 0

. 0069 dNI *(SY%Y J0 WHHHIXVK 0

: 0689 dNI*Y% NVHL Jd0M ¥4Y LSOW dIN dudH) %,

” 0089 dNI ==(d4OIML UIAINGOD ILLiOd LSHId 0

; 0G6L9 dNI HLIK) HOILOES SSOUD dulind 0

| 0029 dNI NO SINIOd 40 ¥I4kBGN ST dli 0

! 0699 dNI  “03dSD SI AULUWHASNON 41 °* (€T )

- 0099 dN1 40 XVH T NVHL HY30KW d¥ LSHk 9]

0669 dNI dIN 4ddH)~-=(SLNIOd dNITNALNID £)
0069 dNIT AdN0T ANV ¥dddn UNIUNTONI) )
0S%9 dNI NOILOHS $S0UD Jo JA1VH 4,
00%9 dNI Ldd7T KO SLNICd Jd0 W44k SI )
06€9 dANI dIN “UdSM NOILJO AYLUKKLAS d1 0
00£9 dNTI *AUIHdIYdd NOILOHIS-SSUYUD SIHL D

g 0629 dNI NO UHIJIDddS SLNIOd 40 udulini HAVULNL TT GWNV 01 diu 0

1 06CZ9 dNI 3

3 0619 dNI *NO1LDUS D

1 O00T9 dNI-SSO0UYD SIHL 40 VIUHOM HININOUS NAVEINT T UNV 1 JASH Ve ¢ 5

s 0609 dNI HOTILdTHEOSEU ddAL VEUKON (S)MHNTOD 4TUVIUVA GUVY U

m 0009 dNI . )

E 066S dNI -= NOTHEd NOOHS UV sadvo J

] 006S dNI dNOYY *NOILDAS=SS0YD AUO0Y UAVNZUO04 LYOW dNL d04 LVHL HLLID 0

1 0SeS dHT ONINNIDIY dONANOTS NI JHV SAdNOUD ¢ ¢ “SUUVD TVIAALS 0
008G dNISNTId ‘V° € € UYVI ENO J0 SLSISKOD UNV NOILOAS=SS0dD A0 idTrn 3

1 0GLS dNIUHLVIZ2OSSY SI1I dN0¥dY HIVY *SUdavd J0 SAdiody 0LIUSKH JO SLSISK0D - (¢t 0 |

3 0GLS dNI )

. 069G dNI *(09 40 XVW ‘T NVHLl 4¥0l 44 0 l
0096 dHI ISNw) °*HO1LD3AS “IVNOILIGUV NV £y i
066G dNI1 SV U4INA0D S1 Lvddau UHL 5] ’
006S dNT L0 ‘NOILAT¥DSYU Lulud [AN V 9 ¥
6S%G dNI  HLIN A4LViddd 49 AVW LOTLOUS R |




o
o
—

v

& & o

e

0006
0568
0068
0588
0088
0GL8
008
0698
0098
0ssS8
00¢8
ocYys
oovs
0SES
00€ES8
0578
0078
0S18
0018
0s08
0008
0S6L
006L
0S8L
008¢L
0sLtL
00L¢L
059¢
009¢
06S¢L
00¢s!¢
osS%iL
oo%te
0SEL
00€E!L
0szZL

dNI HNIAQVI¥ SMOITV ‘NPSOHD A1 “NOILdO NA¥ LSHL °*NOILdO
dNI ISIT X¥IIN0I TANVAd X009 ANV NOILJO NO¥ LSAL * % 1dS UAVDI

R R R R R R S S L R
dNI

dNI

dN1 *+*+013 €°€°€ SAUVI JdIN SII NIHL V°E€°€ Q¥VD ANODAS ‘€°€°¢
dNI SQuVD JdIN SII NAHL V°€°€ QUVD ISWIJd S1 AONANDAS 4no¥d LNdN1 Adaod
dNI *(INIOd ¥ANY0D SIHIL ONINIVINOD
dNI STANVd ¥YVINONVIVL ALVIAVLHAS FAYV HAYIHL SV INIOd TAHIL 40 SLvVAdAd
dNI ANVW SV 3SN “7T1TANVd ¥YVINONVIHI V JALVI™D Ol AALVILAY F° AVK INIOd
dN1 A4INAI¥Id ANV ‘XUIIHWASNON WO AYLAWWAS 40 3DOIOHD J0 SSHATAYVIIN
dNI : AION) °*NOILDAS HAHL J0 AYILAWWAS J0 IANIT AHIL NO WOLLOH HHL
dN1 1V INIOd FHJ SI INIOd “LSVT ‘HI,dIN °*NNILOAS SSOHD AHL J0 471VH
dN1 (X-) 1437 ONNO¥V ASIMNDO0TD ATIVIINANDAS INANI AWV SINIOd VAHLO

dNI *ANLAHKWAS 40 ANIT NOIJLDES 1LV dOL THL NO INIOd HHL HLIM ONIL¥VLS
dNILNdNI AUV SINIOd “NOILd0 X¥IAWWAS TVIDAAS WOA °*INIOd ISWId FAHL 40
ANI 1v3dd¥ V SAVMIV ST INIOd HI,dIN *(NOILOIWIA X- INOTY 1AV ONINOOT

dN1I NAAS SV) ANAHJI¥NAd ANNOWV ASIMNIO0TI ATIVILNANDES ONIAOW NIAHL
dNI NOILD3S SSOND d40 dOL NO INIOd HLIM ONILYVIS 1NdN1 F¥V SINIOd
dNI ‘NOILAO ‘XVWIAWHWASNON ‘TIVHINTD FHIL ¥0d °*INTOd INI¥YIAIIC V HLIM
dNIQ¥VD HOVA ‘SHWIL 4dIN AIAHONNd ST 9°€°*€ QUVD FHL V°€°*€ QU¥VD HOVI JOd
dNI

dNI1 *Qgy¥vo

dN1I ¥3d INIOd ANO °*23SN NOI1DAS INIOd 1VO1d 6% Ol 0% Z

dN1 -SS0¥D NO INIOd A¥YHHJIIY¥Y3d INIOd 1LVO1d 67 Ol 02 A

dN1I V 40 SALVNIQYO00D Z ANV A‘X INIOd 1VO1ld 01 0L 1 X €9°¢€°¢
dNI

dNI *ANO IXAN AHL ANV

dNI NOI1LDIS INdNI SIHI NIIAMIIAY

dN1 GILIONYISNOD IH ION TT1IM

dNI STINVd °*SNOILJI¥NISAO INIOd

dNI ININAAAIA HILIM AALVALIN™

dNI 49 T71IM NOILDAS SIHIL dI

dNI¥O °“SMOTT0d NOILDAS ILINIAHWODIS
dNIM3EN V ANV INIWOAS AQ0H® V 40
dNI NOIXDAS 1LSV1 S1 STHI 3II 1=

LU0 0000000 0LDOLDO00L0DLOOLODLOLULOLDOO

&)

OO0 OUOL0LOLOOLOV0OO




130

——

-

.
w
R

0080TdNI UNVW3AA T11IM TI= D1VON)
OGSLZOTdNIAI¥ONDI ISIIN °*UIILNIN¥d LISI'T
00LOTdNI TANVd “(3a1L01addd MOTd ON
0S90T1d4dNI °*3dVW 398 01 SI NN¥ JSHEL 41 1=

00901dNI -40-

0GSSOTdNI *ONNOd SI NOILNTIOS

00GSOTdNT MO1d F1FTdNOD HOIHM

0S%01dNI NI NNY TIVHYON S1 SIHL J1 O= YAOHINI 1 JIVON  T°%
O00%01dNI

0SEOTdNI *AFIILNINd

00COT4ANI J1S17T T3ANVd LNVM ION 00 41 1=

0SZOT1dNI -¥0-

00ZOTdNL *NNY

0CSTOTdNI TVHYON ONINNG LSI'T TANVd

00TOTANI X@0f JO INOLNI¥d A¥ISAQ A1 O= VADAILNIT 1 LSTIIN 1°%
0S00TdNI NOILATINDSAA FAJAL NAAWAN (S)NHNTOD ATEVI™YVA (AWVDI
00001dNI

Omaa LZHI!#%**«******!*«***«i*«il**i«iiltl*%«««**««*i«*«i*«*«**«*!«#*««*««
D066 dNI *(SU¥VD T SNIVINOD 13S) *GALNIANA ST 1SIT TANVA

0S86 ANI AT ANIWNIALAU 7TT1IM FDIOHD NOILAO LSIT AMNLIWOAD TANV

0086 dNI FHIL ‘FAVH SI NNY NOILNTOS ALITIHOOD TYWION 41 °*HAVH

06L6 dNI SAVMIV SI 1S1I7 TANVd V NV USYONDI ST NOILdO LS1'1

00L6 dNI TTANVd 40 FDIOHD ‘0FIJAIODALS SI NN¥ 1S3AL NIHM * FLON)

0696 dNI *"NOIL3ATdNOD Ol dAIWUVD SI WVAHOWd FUIHM SEOr

0096 dNI ¥0d SVYIUV ANV ‘aISN SINIOd INdANI “‘SHALNNN XIANI

0656 dNI TANVA Jd0 FTEVI V 40 ONIINIHUd FHI ISNAVI TT1IM

0066 ANI‘QATAIDAAS NIHM ‘NOILJO 1ISIT AN1ANOAD "TINVA AX00% IHL

0S%6 dNI *(ANOU SI HNIATOS NOILVNDI ON MONI1S

00%6 dNI AATISNAIXANI ANV ISVA A¥AA SI NN¥ LSIL) °*STIANVd MO1d

05€6 dNI HONOYHI ¥0d aIsn I9 Ol SUAAWAN XIANI ANV STANVd

00€6 ANI AATILNAAI OJ QANDIHD IS ISAW ONITINVA AHL NIHM 43ISN

0626 ANISI NOILdO SIHL °*SNOiivndd MOTd HONIATOS VO dN ONILLAS

0076 dN: JINOHLIM AWIL SIHL 1V SJdOLS HV¥O0Ud VAUV TANVI ANV

0ST6 ANI *“S3ISH 11 SINIOd INANI “WIGWAN XAANI SILI HLIM TANVd

0016 dNI HOVA 40 H9NIISIT HLIIM (ALVHUANZD FUV S'14NVd FOVAANS

0606 ANIXQO8 °S13S GYVD VIVA INdANI IHOIH IV JO HONILNI¥d ANV

DOV O0OVOLLVLLVLLLVLLVLULOLLLOLLLLVLOLLOLOLODOLULLOUOLDLLOLOLLOLOOUOLO




e o i ies s &

-

L T ——

.y

WP T e T

[
™
|

009 Z1dNI
0SS Z1dN1
00Z¢1dNI
0S%TIdNI
00%Z1dNI
0SETZTIdNI
00E€ZId4ANI
0SZZ14dN1
00ZZTdNI

AHL A9 QILVAANID SVY) ¥YILHAN

ONIAATIN3UI XAANI THNVA AQOH YADALNI % OL 1

X3JANI T°6S

NOILdINDS3AA IAAL ¥AGWAN (S)NWNT0D HTEAVIYVA AY¥VD

tMOTT0d HOYHM T*S

SAYVI NO (FLSIT AnvY AATI1DA4S 36 STANVd MOTd HONOHWHI FHL
NVD NNY¥ TVHYON W04 O= DTIVON NIHM AINO *O¥HZ Ol Tvndd 13S
38 1SNAH OTANIN SAHYL AWIL SIHJL IV NMONJINN J™V S1ANVd MOT4
-HONOYHY (2 (S3AM LVHIL dIANSSV SI LI °*SYAEWAN XIANI ANV

0GYI Z1ANISTANYVd AH) RIIINSAI OL NNW HNIAR SI NAW 1SEL ‘I= DIVON uO04

001 Z1dNI
0SOTTdNI
000Z1dNI
0S6T1dNI
0061 TdNI
0SBITdNI
008TTdNI
OSLTTdNI

O0LTTdNIZ

0G9T1dN1
0091TdNI

*(gasn IndNn jO09 AULAWUWASNON
31 00S 40 ANTVA WNWIXVH)
*(NISCHD NOILAO AWILAWWAS 41
0€Z ANTVA WNWIAVW) *A009 AWL
40 ATTVH 14371 3FKJL NO STANVd
IVINAAS 20 ILNNOHWY S1 OTANIN
‘aasn SI ILNdNI AA0H DINLAMWAS
1 *MOT13a8 1 FLON AAS *I= DTVON
A1 MO0 QF14103dS STINVA HONS
ON 41 0= OTANIN °*30VJ4uUNS FHIL

OSSTIANIHONOYHL TTVWION AJIDOTAA MOTd V
O0STIdNI ONIAVH STINVA 13ITLNO WO LHUTINI
OS%TT1dNI SV (3I4103dS AWV HOIHM ‘MO1dd

00%1TdNT
OSETTdNI
OO0ETTdNI

AaLSIT ‘STINVA 40 YILWAN HADHINI % 0L 1

‘1T 410N

OTANIN T1°6

NOILAIUDSAA FJAL WIAGWAN (S)NWNI0D FTAVIUVA AUVD

OC CTTAN I R R R R XY AR NN R R R RN RN R R RN RN RN R RN R R RN RN RN L AR R RN RN REREERY

00Z1TdNI
OST1T1TdNI

*(Sauvd 106 N1 1T SNIVINOD 13aS)

OILVY MOTJd JLATINI - NOIIVOIAIDAdS TIANVA IAINI ¢ 6 LIS QUVI-----

OOTTTANIX XX XXX XXX XXX ERERERX RN R RNEENRERRXRRXRNXERRXNXRRRRXERRNRXXRRNXN RN

0SOTT1dNI
00OTTdNI
0S60TdNI
0060TdNI

‘(MO39 G 13S A¥VD 4O
Z GNV 1 SALON ddS *0 OL S

0SBO0TANI 1AS U¥VIS J0 OTANIN ONIJLIAS

CO00D000000UCVO0V0OLOLVLDLOCOLDLVOLOLVDOOOLDOLLOLDOLDLOLOLOODOLDOO




e e o e ¢ i

R

132

NO%%1dNI ANV T°9 SA¥VD NO AIEIANIDSAU
0GEYTANI ONIM) Ad313A0W ST ONIM Jd1 1=

00€E%1dNI ~-40~-

0SZY1dN1 *Q31300W SI ONIM ON 41 O= HADALNI 1 ONIMN 1°9
00Z%1dNI NOTLAINDSAQ A4AL HIAWAN (S)NWNTO0D ATAVI¥YVA AUVD
0ST%1dNI

OO0T Y TANI Ry S X X R ¥ MR RN R R XN N X XN N Y NN NN RN RN NN RN A RN LN AN X R RN Y Y X RN R R Y%
0S0%1dNI1 *(Sayvo 8

000%1dN1 0l € WOWJd MO auvVd [ SNIVINOGD) ViVa LNdANI ONIM ' 9 J3AS U¥YVI-----
OCOHE TANI Ny R ¥ R X N R R X SRR R RN NN R RN XN N RN NN NN X RN RN RN RN E RN RN XXX XN R AR RN
006€T1dNI

0GSBETdNI

0NBETANI *AQ04

OGSLETANT AHL 40 Aa1S (A=) 1437 AHL ¥0Jd STANVd MOTd HONOUHIL HUHL

00LETANIATINO 1§17 Z°G SAHVD ‘INdN1 AQ0f ODIWLAWWAS HLIM *a3¥InbAN
0S9€TdNI 081V S1 ST1ANVd MO1d HONOWHIL A0 ANLIWHAS ‘0 = LUWASN 41 ! T FLON

009€1dNI

O0SSETANI *(0= OTANIN Jd1 0413130 ANV SAWIL OTANIN a3LVAd3I¥ SI T°S aA¥WVD)
00SET4dNI

0SYET1dNI *(0°"T1T- NVHJ SS31 ANV

00%CTANI O°T+ NVHIL FHOW AA AVW 0OlvViu1ld)
0SEETANT *MOT4d HONOHWHIL ON HLIM "1ANVd
00EETANIANTITIOS SAA;9 (UIIVA) ANTVA ON3AZ

0SS ZETdNI *STANVd 1AdTINI HNO
00ZETANI MOTANI ¥03 ST ANTVA FATLISOd
OGSTETdANI *STANVd LSNVHX3 HO
OOTETANI MOT41NO0 ¥Od SI ANTVA AAILVOAN
0GOETdNI *A ‘ALIDOTIA
000ETdNI MVANILS AFAWA 40 NOILOVHd
066ZT1dANI 1VWIDAAQ SI *“XJAANI ‘"TANVA ¥0d
006Z1dN1 O11lVY MOT4d HONOWHIL (0ATAID34S INIOd 1IVOTd 67 01 02 OLvVYTd
0S8 Z1dNI

008 ZT14dNI °*MO138 Z ALON 43S ‘0ASN LNdNI
0SLT1dN1 AQOf DIVLIIWWAS 41 °*dINIS3IA
00LTT1dNI1 SI MOTd HONOWYHL V HOTIHM

069 ZI1dNI Y04 T3ANVA HOVA A0 (WVYOOMAA

VOCUO0DO0O0LOLOLLOOLDVLOLDLOLLLLVLLLLOLOLLOLDLVLVOLOLOLVLOLLDLOLLLOUOO




- T

N T —

e T g

_—

133

00791dNI
0ST91dN1
00T19T1dNI
0S091dN1
0009 1dNI
0S6STdNI
00ASTANI
068STdNI
008STdNI
0SLSTdNI
00LSTdNI
0695 TdN1
009ST1dNI
0SSSTdNI
00SSTdANI
0S%ST1dNI
NOYSTANI
0GESTANI
00ESTdNI
06 ZSTdNI
00ZST1dNI
GSTSTANI
O0TSTdNI
0SO0STdNI
000STdNI
0S6%TdNI
006%1dNI
0S8%1dNIT
008%1dNI
0SL%1dNI

*AIVIIV 30 SATONY AdO0f LNINI
1V INd1D144320D L4117 ONIN
NOILdIN¥DSAQO

*ANTIVA AAILISOd

S§1 dA33MS 14V °*SIXV A dHL

ANV SANIT dUOHD ¥ILAVND ONIM
NZAMLAE (STAYOIA) FTONV JAAMS

*SIXY Z FA1LVOAN QYVMOL
q¥vMdn S4dI1I1 ONIM ¥0d FATLISOd
ANV1d (XA-X) WOWA AIUNSVIAR
(SAANO3A) FTONY IVHAAHIAO ONIM

GYOHD ONIM lOOM

*SIXV A AHL
0l 13711V¥Vd ANV MAIA WIOJINVId
N1 q3¥NSVIK NVJS ONIM TVNLOV

‘MO
1 3LON 33S °*aasn NOILAO (ONIM

DI¥1AWWAS FONAH) 1ndNI Adaod
DOINLAWKAS 41 0°0 39 LSNW ¥DA
*WALSAS SIXY X008 OL FAILVI3AN
4¥VY SALVNIAY¥O0D *(ANITHALNID
A9V13SNd NO ALVNIQHYO00D A HIIM

00L%TdNIADVIASNd AAISNI 311 01 AAWNSSY
069%T1dNI
009%1dNI
0SSYT1dNI
00S%1dNI
0S%%1dN1

100" HONIM) °*NOILVDOT QGHWOHD
¥ALYVND NOILDAS JLOOW ONIM
40 SALVNIU¥O00D Z AaNY ‘A‘X

‘kE*9

INIOd 1VO1d
AdAL YIEWNAN

*(0= ONIMN

INIOd 1LVO1d

ILNIOd LVOT1d

INIOd 1VO014d

ILNIOd 1VO1d

INIOd LVO1d
INIOd 1VOT14
ILNIOd 1LVOTd

D R e e T TR T g TN TR ey e

01 0oL 1

12

£°9

(S)NWNT0D HTYVIYVA aUVD

0L OL 19

09 0L 16

0§ 0L 1%

oy 01l 1€

0t 01l 17
07 0L 11
01 0L 1

d3AMS

(3dH1a

J40HD

NVdS

4oz
MDA
HOX

AT Q314730 S1 7°9 4Y¥VD)

<9

VDOV OU0OVDO0DUVO0DVLVOOOLVDLVODVUVLVOLDOODLVLOODOVDOLVDLOLLLLOLOLOLOLLDOL O




T

134

0008TdNI
0S6L1dNI
O06LT1dNI
0SRLT1dNI
008L1dNIX
0SLL1dNI
00LL1dNI
0S9L1dNI
009, 1dNI
0SSLTdNI
00SL1dNI
0S%L1dN1
00%L1dN1
0SELT4NI
00fL1dNI

40 SALVNIQYO0D Z ANV ‘X‘X

*Sa¥vo

IXAN NO SMOTT0& SNOILVIODT
ILNIOd ANV ANYT1d HAT13d0Ud
40 NO11dI¥DS3AA °“FACAVKH

¥V SNOILVINDTIVD (1314

MOTd ANVId ¥ATTId0¥d 41 =

|z°|

*ANOG SI ANVTId ¥ATT3d0dd
vV N1 S3d11IDO0T3AA 40

NOILVINOTIVD ON ANV (13INIJ3AQA

S1 ANVId ¥437113d08d ON 41 O=
NOTI1dI¥D0S3d

INIOd 1VO1d 01 OL 1 aNnx [ ]

YADALNI 1 INIOAN T1°¢
AdAL ¥IAWAN (S)NWNT0D H19VIYVA A¥VD

OCZLTAN I ey R YRR R XN, AR RN ERR NN R RN RN AN NN RNREEF RN RRRY XX RF RN NN R XXX

00ZL1dNI
0OSTLTdNI

OOTLZ14dNI AHXL NO SINIOd ONINIJAIO VIVA ANV VIVA ANVId ¥d7113d0d4d ¢ ( 1dS QEVI-----

(sayuvd % ol

T SNIVINOD) aalvindivd

39 Ol AYV SFATONV MOTd ANV SFILIDOTAA HOIHM 1V ANVId

DSOLTANI N EXRX XX XXX SR E RN YRR E N R AR R XN RRE RN R RE RN R RN NN R RN RN XX XN R EREANE R RN

000Z1dN1

0S691dNI

0069 1dNT *QFATAAON A4

0S89TdNI OSTIV AVW ONIM LVHL 0S DI¥LAWWASMN SV INdNI 349 1LSNHW AQOHA

0089T1dNI FHL “SASYD HONS NI  °*NOIXdO ODIWLAWWAS FHL ONISN LNdNI

0GL91dN1 N334 SYH AQOfl SIHLI 41 AZ713aO0W 39 ION NVD ONIM 3HI NIHL

00L91dN1 ‘(ONIM SN1d - ONIM 1427 NO HTT4DVN AALVIOSI d1dWVX3)
0S991dNIAGOH LNOEY DIYLAWWAS 1ON SI ONIM Ind OIYJLAWKAS SI AQod J1I

N099T1dNI *A008 AHWL ILNOEY OIWIAWWAS F9 O0STV ISNW ONIM AHL ‘d3asn SI

0SS9TANT INANI DIWLAWWAS AQ0€9 41 == SNOILVUFCGISNOD AQ08 OIVLAWWAS : 1 FILON
00691dN1

0S%91dNI1 ‘(0= H9NIMN
00%914dN1 41 Q313130 €°9 QUVD °***D17d VH4IV LSHIA FHL OJ SANOASAYY0OD 1D
0OSEOTANILSHTIA AHL LVHLI OS ‘€°7 ‘SQuV) V13a4d-VH4IV AQO0d FHL SV AONANLAS HAWVS
00€E9T1dNI AHL NI 369 LSNH SA¥VD 11D *SAWIL VHJIVN Aalvada¥y SI €°9 a¥yvd)
06 Z91dN1

(SSRGS RSRONSNSNG RS RS RO NSNS RS RS RS RS RS NSRS RS RO RS B NS RS RS REIRS RS RS RNSRENE RS

-

L RN




—

Lal
Laa}
-

0086 1dNT dAISSAIONS NZAMLAA SABADIQ
0GL6TdNI NI LNFWA™YONI 3TONV HINWIZYV
00L61dNI NOIldI¥DSadq
0S96T1dNI
00961dNI
0SS61dNI
00S6TdNI *SNIOVY AAvVi1d ¥0 Sniavy
0S%614dNI ANVId NA7T3d08d AONAHALINA
00%614dNI
0SE6TANI *(*09¢- 0L 0°0 4O °09¢ +
00E6T1dNI 01l 0°0 40 ANTIVA) °SIXV (X+)}
0ST6T1dNI LJHOIY¥ QYVMOL NOILVION SIXV
00Z61dNI JSNYHL ¥0d AATLISOd ST JI

OGTI6TdANI* (NMOA ATIVOIINAA ONINOOT NAFAS
0016TdNI SV °*31) °*VHAIV O¥3aZ 1V 3¥AM
0SO61dNI AQoq 41 SIAXV X ANV X Aqod
000ATANT FHIL NIVINOD dTAOM HDOIHM ANVId
OG6RTINT V NO 43a1D3arowd NaAAS SV SIXV
O06BTANILSNYHL ANV SIXV X AQOH MAAMLIAE

0S881dNI FTONV FHL SI °*(STI¥OIAA) SIXV
00881dNI ILISNYHI YO LAVHS ¥IA'T1Ad08d J0
OSLBTANILTIL ¥VINONV AIVMAATS NI-LTINK
00L8T1dNI

0S92 T1dNI *(*09¢-
00981dNI 2L 0°0 ¥0 °*09¢ OL D°0 40O

0SSBIANIANTVA) °*SIXY Z- (¥YYMOL aUVMdN
00S8T14dNI 17111 W04 AAILISOd “IANVId Z-X
0S%8T14dNIAAOYE NO (3LDAr0¥Yd N3IIS SV SIXV
00%2T1dNILSNUHL ANV SIXV X AQO€ NAIMLIA
0SELTANIITONY 3FHL ST ° (S3F¥HIA) LAVHS

00ESTANI M0 SIXV 1SNHHI ¥3113d0d8d 40
O0STZB8T4ANIITIL MVINONV ‘1IVOIL¥AA NI-1T1ING
00Z2T1dNI

0ST81dNI *SAXV dDONZ¥™" 13N

OOT8TANIAQOY 40 SWHAL NI 9NH ¥O0 HALNAD
0SO08TdNI

ANV1d ¥37773d0¥8d 40 NOILVOO1

INIOd 1VO1d

07 0L 1

AdAL ¥AAWNN (S)NWNT0D

I1sda ¢€°¢
HTHVIYVA (¥VD

*(0= INIOAN A1 Z°, QUVD d134130)

INIOd 1LVOT1d4

ILNIOd IVOTd

INIOd 1VO14

ILNIOd 1VO014d
INIOd 1VO01d

N9 01 16

06 0L 1%

o% 0L 1¢

0f 0L 17
0 OL 11

sSnIavy

dvy1ad

dNd TV

ANHZ
S0HX

OO0V LVDOVDO0LVDOODO0DLVUVOLDOLVVDOLOLVLLVLOLOLLLLDLLLDLLLOULDOLODLODOL L




a2 i s L

-——

136

0091 ZdNI
0GSTTdNI
00ST1ZdNI
0S%T1ZdNI

0GET1ZdNI
00€ETZANI
0SC174dN1
0071 ZdNI
O0STT1ZdNI
00171 Zd4dNI
0S0T1 ZdNI
0001 ZdNI
06607ZdNI
00607dNI
0S80ZdNI
00807dNI
0SL0ZdNI
00L0ZdN1
0S907dNI
0090 ZdNTI
0SS0ZdNI
00S0ZdN1
0S%07dNI
00%0ZdN1
0GE0ZANI
00€E0ZANI
0SZ07dNI
00Z0Z4N1
0ST10ZdN1
0010ZdN1
NS0NZTANI
00007dNI
0G66TdNI
00661dNI
DS86TdNI

*SNIAVY AAVI18 FAONANAIIY

dH1L AaNOXIH AODNVISTa IHWOS OL
ANH WOWA ATNIAT SINIOd SADVAS
*SNIAVY ddV1d dONIANAATY
00%TZANIANO HNAAO ANH WOWNA ATINIAT AADVdS

dYV SINIOd FANVTd HATTIJOUd

-=-MO‘199 AVHN 40 ADIOHD AHAS
(1S Ol 1 KOWd ANTVA SYH AViN)
*4NH NO QADV1d SAVMIV SI
INIOZ 1S¥1d ‘HLNWIZV HOVH

W0d °*HINWIZV INVISNOD HOVH
ONOIV ATIVIAVY QALVOOT SINIOd
ANVId ¥A1T3d0¥d A0 NAGKWNAN

*SSITINOISNINIA

SI LI °“ANTVA AAILISOd

40 0¥3AZ A9 LsSNW Snavid
(*ANTVA SNIAVY AINIWALIN d0
NOILOVYA NI ) °“3dANIT HINWIZV
INVISNOD V ONOTIV SINTIOd ANV
Y4TT13d00d NAAMIAA ONIODOVAS

*(*09€ NVHLI A¥YOW 1LON

ANV 0°1 1LSV31 1V 39 ISNK
ANTVA I1Sdad) °*(SUNDDO SINIOd
d0 ONIOVAS ‘IVHLAWIZV NIAANN
ASIMYIHLO 0°09€¢ 1VYnh3

LSNW WADFINI NV A9 AIITdTLINK
1S40 30 ANTIVA YHL “HONIOVIS
FINW1ZYV N3IAT - ALATAWOD ¥Od)
*AAN1430 A¥V NOILoIAAUd

MO1d 404 SINIOd HOIHM

ONOTV SNOIXLISOd HLNWIZY 3aaAvig

HADALNI 7T ANV 17

INIOd 1VO1d

! 1 NVHL ¥Td0H

(snaviax(1-avinN)) JiI

T=SNavidx(1-dviN)) Jd1

0Z OL 11

(VYN 40 FDIOHD

AVHN

snavia

Q

VOO0 COOCLDLV0DO0LDOLVOCLDOLDIVVOLOOLDOLOLLVOLOVOLOVOLOLDOLOO OO DO




DR L L o A £ 2 s o : T A

L AR T I e SRR e

w
f m 0091 ZdNI *SNIAVY FAV1E FAINANAIIY i
N 0SS T ZdNI AHL ANOX39 AINVISIA dHOS Ol
M 00ST1ZANI fNH WOWJA ATINFAT SINIOd SAIVAS ! [ NVHL FYOM (SNAVAdAx(1-AVIN)) 41
. 0SSy T 2ZdNI *SNIAVY AAVIE FONANAIFY
: 00YT1ZANIZANO HAAO SAH WOWNA ATINIAT Q@ADVdS !
: 0SE12ZdNI 49V SINIOA ANVId ¥3173d0¥Ud @ T=Snavidx(1-dvVyN)) d1 5
{ 00€12ZdNI !
0S 21 ZdN] ! AViN 40 FIDIOHD g
007124N1
OSTT1ZdNYI = --MO139d QVHN 40 ADIOHD A4S
0O0171ZdNTI (1S O1l 1 KONA ANTIVA SYH AViN)
0S0T1ZANI *4NH NO QADV1d SAVMIV SI
0001 ZdANI INIOZ 1S¥W1d “‘HINKIZV HOV3E
0S60ZdANI W0d °"HIAWIZV INVISNOD HOVIH
00607dNI ONOIV XT11VIAVE adAlvDOT SINIOd
0S80ZINI ANVId ¥3°17340%d 40 NAGKAN HADAINI ZT GNV 1¢ avun
0080 ZdNI1
: 0620 ZdNI ; *SSITINOISNAKNIA
: 00.0ZdN1 §1 11 °ANTVA AA1LISOd
m 0S90ZdNI Y0 0¥aZ AY 1SAH SnaAvid

0090 Zd4NI (*ANTIVA SNIAVY AINIHALIN 40
0SS0ZdNI NOILOVHEA NI ) °*3ANIT HIAWIZV
00S0ZdNI INVISNOD V OROIV SINIOd ANVTId

0S%07dN] YITTAJONd NAIMIIA ONIDVAS INIOA LVOT1d 02 OL 11 snpavia
00%07d4dNI .
0S€0 ZANI *(°09€¢ NVH1 J¥OR 1ON

00€02ZdN1 QNV 0°1 LSV31 1V 349 ISORH

0SZ0ZdN1 ANTIVA 1S4d) °*(S¥NIDO SINIOJ
0027024N1 40 9NIJVdAS ‘IVHINRIZV NIAINA

0ST10ZdN1 ASIM¥EHLO 0°09€ 1VNdI
O0TO0ZANI 1SAR WADAINI NV X9 (AITJILINKH
0S002ZdN1 1840 40 ANTIVA FHI ‘ONIDVLS
00002dNI HINHIZV NIAT - ALFATIRON HOJ)
0S66TdNI *(AANTIFA0 FAYV NOIYIOIddud
00661dNI MO1d ¥04& SINIOd HOIHAM

VCOLVOLULVOUOLLLLWLOLVLOLVLULWLULOLULLULOLOLVLOLLOLLLWLLULDLOLOLOLOLVLO O

NE86TANI ONOTV SNOILISOd HLAKWIZYV AQV1d

TR ETHETE B o Vo oy ot g it

PR

<

|




A S T TR R T RN R

FATUIFRL T I o s e s 7 |

137

B A - A G AT bl

00%¢€ ZdNI

OCCE TANIN SRR E R R RN YRR R RE RSN P R YRR REN SN SRR NN RN X RSN A RXRXRYX R XNRENNEREELY

00t € TdN1
06 ZETANI

OO CE AN XSS ¥ XX RN AN X XN XN ERR RN X RARENER R NN EXARRAXNEXNEERERXEX X XN KX XXEXNEXE

0S 1€ TANI
001€ ZdN]
0S0€ ZdNI
000€ ZdN1

0S6ZZANIANY 30 ANVId WIAT13d0¥d V °"VIVA INdNI ANVId ¥3T11ad0¥d TAHL RO

006 ZZdNI
0S8 CT4NI
008 ZZdNI
06L TTdNI
00L22d4N1
0S$97ZdNI
009 ZZdNI
0SS TTAN]
00S 2ZdAN]
0SY ZT4dN]
00%2TdN1
0GE ZTANY
00€ ZZdN1
0GSTTZdN1
002727dN1
0S1Z2Z4AN]
00127ZdN1
0S0Z24dNI
00077ZdN1
0S617d4N1
0061 2ZdN1
0681 Z4dNI
OORTI ZTdN1
0S£12dNI
00L12Z4N]
0S912Z4dN1

B e e ——————, R AR e I Wiy D bl - -

(QUVD 1 ) °*SHIONINIS ID¥NOS
FoVAiNS AA09 A0 NOILNTOS Y04 dUVD TOYLNOD NOIIVNALI ¢ 8 J13AS QYVI~----

*AJIOHD NOTXAO AYLIAWRAS J0
SSITQ¥VHAY ad14103dS IH XVH NOILVINIIHWO ANV NOILVDO1 3AZ1S

AONANTANI ON SVH NOILdO LNANI AWIEAWWAS Xa0¥ 30 3DIO0HD : FLON
*(0= INIOAN 41 %°{/ GY¥VD 313134q)

*INIOd ATONIS V
¥0d VivVd 771V SVH Q¥vd ANO
*INIOd dHL 30 NOI1IVOO1
TVYHINWIZV ANV 11v1iavy
dHYL NV MO11d TTVNOILV1OY
40 319NV “S3ILIIDOTIA
IVILNADNYI ANV TVIXV ‘1VD201
40 S1S1SNOD 1INd1lNO U3HINNI
AH1 °*AFHONNd 39 TT1IM vivd
indlN0 ANVIA ¥Y3173d0¥d 41 =
l-°|
*SAAVD NO U3aHONNd
44 01l SI vVlva 1ndinOo ON 41 O= ,
NOI1dO 1LNdin0 AAWINNA
1814 MOTa ANVI4d 43T113d0ud YADALINI 1 HONNAN  %°¢
NOT1dI¥NDS3a F4AL HNIAAKAN (S)NKNT0D FT1AVIVVA QUVI

T

*(0= ILNIOdN 41 €°¢ Q¥VD 3137134 )

*SNIAVH 3dVIe ADNAUIITY AHL
40 FAISNI NOILIISOd TVIAVY V 0L
inH KONA AIN3AF SINIOA SADVAS ¢ T NVHJ SS31 (SNAaviax(1-AVHN)) 37

VOLOOCLVOLOOUOUOULVLVLLOLUVOLOLUVOLLUOLDLOLOLOULOLOUOLLLOLLOUOUOLLOLWOU




|
!
W_ |
- 1
3 m 0025 TANI VHATVNA‘ (9)ZA (9) XA (9)XA*(9)V1AA  (9)VHATY /SININI/ HOWHOD i
B 0S 15 ZdNI (091)7T08GHAS /311LIL1/ NOKHOD ‘
A 0016 ZdNI (XYRIINVHIASN) Zd* (XVHIIN VHWIASN) Ad1 _
‘ 0S0GS ZdNI ‘(XVRAIN*VHOISN)X A (VHOASN)DVIIN® (VHOASN) INNROON NOISNAHIC
. 00065 ZdNI (YYA*XVWII‘2Zd*Xd‘Xd DOVIIN+
wm 066%Y74dN1 CINNODN‘OLIISN ' VHOFASN XVHAINCINIXVH dIVXVH TTT)INANI 3ANILAOYENS
t 006%74dN1 0 :
1 OSKRYTART////IIII1111 77700000000 000 000000000000 00000000700000007101011710171117 0
m~ 008Y% Z4NI EENEEREREME R RN R RER RN R RN RN XN R RN R XYY J :
“ 0GLYTANT x///// NO11L4d1¥DSA0 LNANI V1va 40 aNa /////~x )
. 00L % TANI NXFXEERERENE SRR ENERE RN EFRNRRYRRNRXXNEPARNXEN 2
| 0S9% ZdNT 8
- O0GY TANI NS XX RN XX R RN AR R R Y R RN NN R L L NN RN NN R AR NN R RN E NN ERE Y RN R R RRXEN RS J ,
mm 0S5% TANI 3
d 006y TdANI *NAAID 34 T1IM SNOILATOS ON UNV )
0S%%ZdNI L3408V T1IM HVHEO0UA FHI °*aRLOACAN T4 0S1V TTIM SNOILVINIINHO o
00%% ZdN]T ONINIVHAY FHL ¥0d SNOIINTOS TNsSS300NS AHI “SLIKWIT Y0Udd o)
0SEYZANIANY NOLIVVNALI AHL NIHIIM AOUIAANOD O 11IVd SNOILVINITHO FBOR 2
¢ 00E€YTZANI ¥0 ANO ¥O04 NOIINT0S AHL JTINOHS °*SNOILVIALI ONIUNA WAHILADOL 2
- 0S T TAN] AFZA10S FYV SASYD NOIIVINHIYO Vv1dad -VHAIV AdGCE T'IV ¢ dILON 2
; 002Z% ZdN1 0
w 0S19TdN] (*¥Ddd VIVa 1NdN1 40 Q¥V>2 1SV SAVMIV SI T1°8 Quvd) 0
! 001% 241 o}
- 0SNYZ4N1 *0°9- =3¥A ANTIVA ANAWNODIY o]
- 000%7dANTI (Y¥TAxx°O01=¥0UWIT) °LIKWIT 3ONZ J
W 0S6€CZANI -9YAANOD SIN143Qq °*SNOILVHILI )
006€ TdN1 NOILATO0S NIAM1IIY ¥OUH™d J
m. 0S8¢€ TAN1 FATLVIZY ALLIHY¥Y3A J1SIOWVI 2
F 008¢ TdN1 40 ANTVA FHI NO INIANROIXHA INIOd 1VOld 02 01 11 aNa 2
& 05 L€ ZdNI 0
1 00L€ TANI 0Z ANV ST 0
1 0S9¢ ZdN] N3IZM13d ANTIVA ANIHWHOOIU 2
W 009€ ZANI* (66 OL 1 WO¥Wd ANTIVA AAMOTI1V ) 2
. 0G6S € TANI *SSAJ0Wd NOIINTOS XIVIVH o)
m 00SE€ZANI NI SNOIIVNALI AAN0TIV RNHIXVR WADIINI ¢ GNV 1 XVHII 1°8 o)
w 0G%€ 7AN] NOIJLJINDSAAG F4X1 VYIGHAN (S)NKNT0D FT9VIYVA QUVI 0
X

NI i ad

-2 - o vame




: a 000 ZdN1 (r)viga‘ (r)vediv (voz‘s)avay
~ 0569 ZdNI VHd'IVN 1=C T Odu
A 0069 ZdN1 LE 0L 09 (1°11°VHATVN)JI
| 0689 ZdN1 _ 9¢€ 01 09 (Q3TVXVH'19°VHJIVN)d1I
: 0089 ZdNIX VHAIVN (£0Z°9)ILINM
0S29ZdNY VHd1TVN (702‘S)uviy
00L9ZdNI GE 0L 09 (0°0°31°A)AX
0599 ZdN1 A (102°9)H11¥M
_ 0099 ZdNI A (o0z'g)avay
i 06$69ZdNI )
w 0059 ZdN1 ! VIVA ¢ 13AS QquUVD ININA ANV ‘ALIGI'IVA ADAHD ‘N1 UvViy o
._ 0S%9ZdN1 0
_ 00%9ZdNI )
Qﬂﬁn\v Nanﬁ!.l!'l"'ll.lll||||l‘1'.n.!.. B M e G A W e A e WD B R e e R S G T G T G e S R S e B B e - e v B S mm E Ve e G s G e W - IU
00€9ZdN] (091 °“18=Cr"'(r)TOIRAS) (¥0T1°9)HIIUM
06 79 ZANI (08°T=L*(r)T08NAS) (Y0T“9)ALIUM
g 0029 ZdNI (L1°T=£°(r)SYVLIS) (EOT“9)ALTUN
. 0ST19ZdNI (Z0T1°9)3LTAUM
3 00192ZdN1 (LT1¢T=r*(L)SYVIS)(T01°9)ILIUM
¢ 0509 ZdNI (09T 18=4°(A)109RAS) (00T c)avay
K 0009 ZdNI (08°1=X1°(N)T09KHAS) (00T*g)avay
i 0565 TANI AONIINOD 1
¢ 006G ZdN1T YVIS=(X)SuvIS
Do 068G ¢dNI L1'T=X 1 0da
008G ZdNI 2
: 062G ZdNI $ VvIVa 1 13S a¥vd INI¥d ANV NI aviy o}
3 00LSZdANY 4}
: 059G ZdNI )
w 009G ZANI == mm e m e e e e e e e e e e e m - — . e — e e e ————— e et ()
066CZdNI /. x¥xx,/YVIS*(L1)SUVLS WADAINI
g , 00GS ZAN1 ONIMN‘HOZ‘HOX‘UDX ‘dTAMS ‘NVAS ‘AAHIAQIOHD ‘ (9) 1D /T19NIM/ NOWKOD
w 0S% G TANI OTANIN (ONS)XIANI* (00G)OLVETIE /IYINI/ NOWROD
- 00%S ZdN1] LJAWASN  (R67ZT)ATOSNI®(96S Z)HASNAN /HAIRAS/ NOWWOD
3 0SES TANT INIOdN+
m 00€SZINTI ‘AVIN‘SNIAVY‘SNAVIA‘ISdA‘9NHZ ANHA‘ANUX ‘dVLHE ‘dNdIV /d0¥d/ NOHKOD
3 0625 ZdN1 HONNdN*ILSIIN‘DIVON /NOI11dO/ NOHWNOD
)

=

=

LR bl 0

©

A




140

0088 ZdNI €% 0L 09 ((€°L1°dIN) ANV (0-DIA-1IRASN))A1
0SL8ZdANI % 0L 09 (T AN-DASN)I1L
00.8 ZdNI ONIN‘ATN*DISN (S0€“9)311¥M
0698 ZdN1 ONAN=(1)OV14N
0098 ZdN1 dIN =(T1)INNOON
0SS8ZANI ANIN‘AIN‘DASN (%0€°G)avay
0068 TANI 1="1
0S%8 ZdNI

00%8CdNI : QV3Y¥Y FYV NOI1JDOAS IS¥IJ ¥WOJ A°€°€ ANV V°'E€°€ SA¥VD
0SfB8ZdANI

00€8 ZANI 1% G1 09 (VWOISN°ID°O0LDASN)JI
0628 ZAN1 0% 0L 09 (£°11°0103SN)J1
0078 ZdNI OLJASN (£0€°9)HLIYUM
0ST182dN1 , 7., 012d@SN (TOE‘S)uvay
0019 ZdNI o

0508 ZdANI S e/ (THXVRAIN) =XVRAIN
0008 ZdNIX

0S6L 7dNI *NOILDHS SSO¥D
006L TdN1 40 471VH 14371 AHL NO SINIOd AaIMOIIV XVW Ol NOILDAS SSOUD ¥ad

0S8LTdNI SINIOd AAMOIIV XVH 1SALAV °“NO¥Y SIHL 43S SI 1NdNI XA0H DIULIAWWAS
008L TdNI

0SLLTdNT ANNILINOD
002 tdN1 6€ 01 09

069 ZdN1 € 01l 09 (0°0°dA°(r)viagrdl

009, TdN1 VH4IVN 'I=f € 0Q
0SSZZANY 8¢ Ol 09 (0 dAN°LIRASN)AI

00GZ TdNI % 0L 09 (1-03*LAWASN)II

0SYL ZANY LJAWASN (T10€°9)dLI1¥M

00Y%L ZaNI LIHASN (00€£°‘S)aviy

0SEL TdANI

00€ . ZdN1 ! VIVG € 13S gYVD INI¥d ANV ‘XLICIIVA MOAHD ‘NI avay

06 ZL ZdN1

007LTdANIX

0GT/ AN~~~ =~ mc e e e e c e e e e e e e e e e e e e s e m- —m e ————————
001LZ4N1 ANNILNOD 2T

0S0L ZdANT (F)V13g'c (r)VHAIvV'r (S0Z‘9)ALINM

PRETR R S A

(&

(SRS NSRS RS

LR LO




1“., L A S s il g adi iéj&u’ﬂ. glﬂwﬁ\ﬁﬂnjﬂ?.lig: R

.

bl £

TR L

o

Fy T

SRS 3

ARy T

A R R S 0 SR A 32 e, L Bl bl A%

’

141

——

e

0090¢dNI
0SS0EdN]
00S0€dNI
0SY0€4dN1
00%0€dN1
0Gt0EtdNI
00£0€dN1
0S ZOELdNI
00Z0€dNI
0GT0EdNI
0010£d4dN1
0SN0tdNI
0000€EdNI
0666 7dN1
0066 TdN1
0SRB6TANY
0086 7dN1
0GL6ZdN]
00L67dN1
0S96TdNI
0096 7dN1X
06567dN]
00S6ZdN1
0S%67dN]
00%67dNI
0S€6TINI
00€6ZdNI
0S762dN1
00767dN1
0S162dN1
0016 ZdN1
0506 7dNI
0006 ZdNI
0668 7dN1
0068 ZdNI
0688 ZdNY

Z% 01 09 (T1°*dAN°D3ASN)II
ANAN‘AIN‘DISN (SCE‘9)ALIUM
ANAN=(T1)9VI1AN
dIN=(T1)INNOON
QGNAIN*'AIN‘D3SN (v0€°‘g)avay
OLOASN‘Z=1 61 04

*SNOILDAS SSOUD ONINIVHIY® 171V 304 9°€°¢ UNV V°€°€ SQ¥VD avad

ANNIINOD

ANNIINOD

TS 0L 09 (0°0°19 " (A‘1)xd)al
0TdIN‘Z=Y ¢ 0Q

1-dIN=O1dIN

16 0L 09 (0°0°3AN°*(dIN‘T1)Ad)AI

0S 0L 09 (0°0°3aN"(T1°‘T)Ad)J1

g8 01 09

6% OL 09 (((JdIN‘T)Zd*AN*(T1°1)Zd)1
Y0 ((AIN‘T)XIAN(T“T)Xd)“HO  ((AIN“T)Xd AN (T1°T)Xd) )41
9 0L 09 (0°DA°*LAWASN)AIL

*NOIJOAS NO INIOd LS¥I4d 40 1LV3da¥ ST NOILO3AS 40 INIOd 1NdN1 Mm<d
IVHI YDOdHD LNdNI DIYLAWWASNON Y04 °*NOI1DJ3S SSOHND 40 ANITYIILNIAD
ANV JTVH 14371 NO 3¥V SINIOd 11V IVHIL NDAHD LNdANY DINIIHRAS ¥OJI

ANNILNOD

Z=(X"1)2d

A=(X‘T)Ad

X=(X°1)Xd
ZA'X(LOE“9)HLTIUM

Z°A°X (90€°¢g)avay

dIN‘TI=X S 0d

8% OL 09 (0°3AN ANIN)JI1

L% ¢1L 09 (1°Da“anNdAN)JII

S% 01 0% (XVHAIN"19°dIN)JAI
%% 0L 09 ((9°17°dAIN) ANV (T°0A°LAWASN))JII

9

PR otgaen TR A PPRER BRI RIS AT T A 4 TR TEAERETTIERETEY R TR e TIRL g s e TR TR T TR e

LOW

OO




ke P ——— T 2 A 5y e

i bt At S A e

KT P iy e g

142

00% Z€ANT
0SEZCANT
00€ ZEANT
0 ZZEANI
00ZZEANI
01 ZEANT
001ZEANT
050Z€4NI
0007ZCdNT
0S61€dNT
006 1€4NI
0SeTEdNI
0ORTEANI
0SLTEANT
0021€4N1
0S91EaNI
0091€dNI
0SS TEANI
00STEANT
0SPTEANT
009TCANT
0SETCANT
00€ 1€ANI
0S Z1€4NI
00ZI€dNI
0ST11€dNT
001 TCANT
0SOTCINT
000TE4NT
0S60€ NI
0060€dNI
0S80EdNT
0080€dNT
0SLO€dNI
00£0€dNT
0S90EdNI

NAZM13E Q39VId 99 0L STANVA ‘OWAZ 30 NOILD3IS SNOIA3Yd NO OQNAN ¥Od

: %1 0L 09 (103 (1~-1)9V1dN )4l
96 03 09 ((1+03° ()OVIAN) ANV " (1 DA (1-T)DV14N) ) a1

*(1-1) RO1I1D23S 1NdAN1 SNOIAB¥4 AHL 40 S3NIVA Z°A°‘X
ANV GNIN *dIN AHJ HIIM INFLISISNOD IUV AFAHL AJIWNIA 01 NOILOES

LNANT BRI 1 INZVEAND 30 SINIOd Z°A*‘X 11V dNV AGNAN*AIN ¥DIAHD SSOWD

ANNILINOD
FANIINOD

7 01 09 (0°0°19°{A"T1)XA)4d1l

O1dIN‘*Z=X 11 0d

1-dIN=0TAIN

1S 01 09 (0°0 AN (AdIN‘T)XRA)AX

06 0 09 (0°0*IN(Y1°T1)XA)41

71 01 09
6% 01l 09 (((dIN‘T)Z2d3°aAN°(1°1)Z2d)+

YO  ((JdIN“TIAL AN (T1°T)XRA) 4O ((AIN‘T)XA AN (T1°1)XA))AX
0T 0L 09 (0° b3 JARASN)AL

*NOILOAS RO INIOd IAJNYI IS¥WI3 AY 1v3ad3¥ V SI INIOd 1NdN1 1ISV1
LVHIL XDAHD LIAANI DIBLIARRASNON ¥0Jd OSIV °"NOILIAS 30 ANITHALNAD
40 4'1VH 14377 NO J¥V SINIO4A ‘I7V 1IVHI XDFHD JINdNI DIULIWWAS 304

ANNTLNOD
Z=(N*1)2a

A=(2°1) x4

X=(X“‘1)Xd

ZR'X(z0£°9)3211¥NM

23A°X(g90g‘g)avay

dIN‘1=X 6 OQ

€S 0L 09 ((1°AN°ANIN)*aNV"* (0*AN°"ANAN) )41
€% 0L 09 (XVHAIN°LO°dIN)JII

%9 CL 09 ((%°11°dIN)° ANV (1°03 LINASN))41
€% 0L 09 ((E€° 17 AIN) ANV (0-D3 " 1LIRASN))JI

(4]
11

01

Lo

LVOLUOOLO

CLUOLOLO




:

- — b o surmn e S an s i 3 e 2 s emasa i smmmmes e e e At e e+ e e e e L e e s T e e e -

R ki il

m

3

: 3 00Z9€dNI OTININ*I=f 91 0Q

1 05 vEdN L1 0L 09 (0°LA°0TININ)A]

- 001%€dN1 729 Ol 09 (ANIXVH*°19°0TANIN)J}

. 0SOYEdNT 19 0L 09 (((Z/ANIXVH) J19°01dANIN) "aNV* (0 D3 LINASN) )AL

- 000%Y€dNI 09 01 09 (0°17°0T3aNIN)AX

;- 0S6EECANI 65 01 09 ((0°AN°OTANIN) ANV (T1°D3°D1VIN))A1

3 006€ECANI OTANIN (106°9)ALIUM

: 0S8EEdANI 074NIN (006°S)avay

. 008CCdNT 4]
0SLEECANT ! VIV S 138 Q¥VD LNI¥d GNV ‘ALIAIIVA XOAHD ‘NI avay 2

M 00LECdN1 )

L 0S9€EdN1 2

i 009€CEAN] "=+ =— = mere e re. c e e e c— s sme oo —om e et c———==)

t 0SSEEINT 8S 0L 09 ((1°AN°JIVON)*ANV°(0°*AN-D1VIN))I1

; 00GSEC4aNT 21VON (Z0%°9)ALI¥M

0SYECANI 21VIN (00%°‘S)avay
00%€€dNI {6 0L 09 ((T1°*3AN-ISIIN) ANV° (0O 3IN°LSIIN))JII

, 0SECEANT JSIIN (10%°9)3AL1¥M

3 00EECEdNY 1118 (00%°‘c)avay

P 0S2ECANI 2

o 00Z€€aN1 ! VIVG ¢ 13aS Q¥VD INIUd AGNV °*XLIAIIVA XD3HD ‘N1 aviy o

i 0STEECdN] 4]

b | 00TEEANT 9

£ 0CO0ECANI === rrmmm e mrrr e e e rmeC A e EeC— ——. m e ————— ——————- --0

L 000€CdNT ANNILINOD S

w w 0S6ZE4AN1 . AANIINOD %1

4 006 Z€4dNI ANNILNOD €1

£ 0S8 ZEANT 9¢ 0L 09 (((A*T1-T1)2d*d3*(A*1)zd)+
008 ZE4ANI CANV  ((A°1=-T1)Xd DA (A T)A) ANV " (A T-T1)Xa " daA (A" 1)Xd))d]
0SLZEdP) dIN‘T=X €1 0d
00, Z€4N1 6S Ol 09 ((T~T)INMNOON"3IN* (T)INNODN)II
0S9ZEdNI
0092€4dN1 *NOIL1D3S INdANI SNOIAZ¥d AHL NO INIOd HI X ONIANO4SINYOD

0$6TEAN] S11 Ol 1IVO1INAAGI SI NO1JO3AS INdNI INIYAND NO LNIOd NOILDAS HI N
00SZEARI ON 1VHL NOAHD 081V °NOI1ID3S SAOIATYd NO JIN SV IWVS A9 ISR ANTIVA
0S%ZEANT = dIN NOIIDIS JINI¥WAD OS °*ANO SNOIAZAL ANV NOILDOAS LNANI INIWAND

LT L0 o0 et
COLLO

:
B




.

-mmvmﬂ

T TS

2T e I LT

ca iR it

e ——- o Y s S g Wi it Sn orm - R

[

3
~
-

0009€dN1 L9 01 05 (0°0°41°SN1AVH)JII
066SEINI SNIAVE‘dV1AA*dHIIV ENHZ ‘ANHA‘ANHX (€0Z°9)ALINUA
006SEdNI SNIAVY“dVIAB‘dHIIV ANHZ‘ANHA“ 9NHX (Z0Z°‘S)aAvaY
0S8SEdNI 12 01 09 (0°DI*INIOJN)JI
008SEINI 99 01 ou ((1°dN"INIOdN)°*ANV° (0O°*AN"INIOJN))4AI
0S.SEANT . INIOAN (10Z£°9)311¥M
00LSEdN] LNIOAN (00Z°S)Uvay
0S9S€EANI

009S€dNI t WIVa ¢ 13S auVD INI¥d GNV ‘A11QIIVA XD3HD °N1 Qv3d
0SSSEANI

00SSCANI

0SYCEANI = mmmr s e er e cmme e m e e e Cme e eee: S mees e mee e ——— — e -
00%SE4NI AANIINOD 61
0SESEANT ANNILNOD B1
00ESEANI . (£)10'r (S09°9)4lTIUM

05 ZSEAN] (r)12 (%09°s5)avay
00ZSE4AN1 VH4TVN‘'I=r 81 0Q
NDSISEANT % 0L 09 (0°0°371°UUOHD)4I
OOT1SEdNI $9 01 09 (0°0°31°NVdIS)II
0SO0SEIN] €L 01 09 ((0°0°*3AN"UDX) aANV°* (0° DI LAWASN) )4l
000S€aN) JAAMS‘AAHIC GROHI*NYJIS“BDZ udA“UDX (£09°9)3114M
0S6YEAN] dAAMS‘AIHIQ QUOHTNVIS“dDZ‘udA ¥dX (Z09°‘¢c)avay
006%€dNI 61 01 09 (0°b3I*HNIMN)JII
0SeYE NI %9 01 09 ((1-AN"9: " MN)*ANV° (O AN*ONIMN))JAX
008%€CdN] ONIMN (109°9)3ALIUM
0SLYEdN] IONIMN (069°S)avay
00LY¥tdN1

0S9%€dN1 ! VIV 9 13S Q¥VD INIWd GNV ‘A1IQIIVA ¥DAHD °“N1 avid
009%€dN1

0SSYEANI

(DIE A L5 Qb D R ttebat bbbl bbbt ket it ebehi e -
0SYYEENY - - ANNIINOD (L1
00YYEdAN] S ANRILNOD 9%
0SEYEANT. €9 01 09 ((TT171°19°(r)¥=~aN1)-¥0°*(1°11°(r)X3aanNi)ldil
00€EYEdN] , (r)oiveata‘r*(r)xaani‘r (€0S“9)alIvM
0SZyEdnl (r)olv¥14°(r)xaant (zos‘s)avay

QUOLOLOW

L Lok




e

TTEA TR

B L AN ey AR TR ot A D Ead AR

Ly

145

AT e e s

00RLEANT (9001°9)31IUNM
0GLLEANT €2 0 09 (1°DIF°LAWASN)IL
00LLEdANT (£00T1°9)31l1¥M
0S9LEdNT 92 01 09 (0°DA°DIVIN)AIL
009L€dN: (Z00T1°9)ALINUN
0SSLEANT (1001°9)3114M
00SLECANT (0001°9)AJI¥M
0S%7LE€d4ANI

00%LE4ANT *g0f SIHIL ¥O0d 1AdNI A€ QFIJIDALS SNOILJO AHL ILIUM
0SELCdAN]

OOﬂhﬂa—z.—lll!ll..illlflll.. I ERC o W IR N G I TSGR S G v TR G e N R W RSN S G AN WP I TGS - Tm S G e W BT T e e e m R P W T e W
0GSZLEANT (ST T=r*(r)suUvis‘'(r)syvis)(%08°9)aLIAM
00Zl€ANY (€08°9)31IdM TT
0OSTLEANT (708°9)ALINM
00T1L€4N1 22 01 09 (0°0°11°¥NA)AI
0S0LEANT S Tt 01l 09 (0°*A'1°XVHII)JI
000.€dNI YYAXVWII (108°9)ALI¥M
0S69€dNI YYA‘XVHII (008°‘S)daAvaN
0069€dNI _

0S89€CdN1 ¢t VIVAQ 8 13AS AYVD INIWd ANV ‘ALIAI VA NIOHHD ‘NI aviy
0089€dN1 ’

0SL9EdANT

A T £ B S b ity
0S99¢dN1 INANIINOD T2
0099€dNI 1L OL 09 ((T°aN°*HONNAN) “aNV°* (O0O°AN*HONNAN) )1
0SS9EANT HONONAN (80L°9)3LI¥M
00S9€dNI , ‘ HONNdAN (Z0f°‘c)aviy
06%9CdNI 9, 0L 09 (16°1L9°AVAN)JI
00%9€dNI . . 0f 01l 09 (0°3T°UVYN)JAI QT
0GE9ECANT , (90£°9)31L1I¥M
00£9€ANT 0Z 0l 09 (0°0°AN"SNAVYQ)AI
0S79€¢dNI 69 01 09 (0°0°1l1°SNAvYA)JI
00Z9€4NI S, 0L 09 (*09€°19°1SdQ)aI
0ST19€dNT : o 89 01 09 (0°0°31°1Sd0d)d1
0019€dNI aviN‘snavia‘rsdad (s0Z°9)ALIYUM

0S09EdNI v a<xz.m=a<za.ummo (voc*g)avay

J
J
J
J

QOOVOU




m
m
w

140

oA B S i S B

d&ﬁiJﬂal%%ixzada

0096€ANT d0l1s
0SS6EANT A (006°9)3LTHM SE
00S6EdNT

0SY6€CANT SJd0LS RVHYO0¥d OGNV SHDAHD WOWWIT LNANI
00%6€aNT

o o L B R L It T ikt
00€E6€EANI DR IRACR:|
0ST6EdANT Aod T=r*(r)sSYvys (r)sAvis) (6101°9)ALIUM %€
0076€dN1 (B101°9)HJI¥M €€
0GST6€dNY v€ 0l 09
00T16€dANI (L101°9)a1TYM
0S06¢dNIX €€ OL 09 (1°DAHONNAN)JI
0006€dN1 (9101°9)ALIUM 7€
0S68EANT y¢ 0l 09
0068€dN] (S101°9)dLIYM
0688€dNT Z¢€ 01 09 (1°D3I°INIOCAN)ATI 1€
0088€dNI (Y101°9)31I¥M O€F
0S/8€4NT 1€ 01 09
00L/8€4N1 (€E101°9)31LIAM
0$98€dN1 0€ 0L 09 (T-DAHNIMN)IJIT 67
0098€d4NI OTANIN (ZT101°9)ALIYM 82
06S8ECANI 6Z 01 09
00SBEAN] OTANIN (1101°9)ALIYM
0GCYBEANT 82 0L 09 (1°DRA*LINASN)IY LT
0098€4AN] 6Z 01 09
0SE8EANT (0OT0T“9)HLIUM
00€8€d4NI : LT 0L 09 (0 IAN°O1ANIN)AL 97C
0S Z8CdN1 (6001°9)31I4M S7
00Z8€dN1 9¢ 0l 09
0STIBEANT (8001°9)3LT4M
0018€d4NT GZ Ol 09 (T°*DA°LIAWASN)JI
0S08CdNI VIdTIVN (L00T1°‘9)ALIVM
0008€dNI (9001°9)31L1¥M %
0S6LEAN] v€ 01 09
006L€dN1 . (S00T1°9)3LIVM €2
0SRLEANT %€ 01 09

(SRS RGNS




82 o

SR CrRTT TR ITTTE

147

00%1%4N1
0SFETH%dNI
00f T%dNI
0STT%dN]
0021%d4dNI
0STT%4NI
00TT%dN1
0SOT%dNI
0001%dNI
0560%dNI
0060%dNI
GSBO%dNT
0080%dN1
0S.0%dNI
00L0%4dN1
0S90%dN1
0090%dN1
0SS0%dN1
00S0%dNI
0S%0%dN1
00%70%dN1
0SEO0OYdNI
00ENYdNI
0STOY4dN1
0070%dN1
0ST0%dNI
0010%dN1
0S00%dNI
0000%4N1
0566€EdNY
0066EdN]
0S86CANI
0086€dN1
0SL6EAN]
00L6€EdNT
0§96€dNI

S aas a4 2 Rdeb b bk ATl A S

NIN (B816°9)ALIUHM

N3N
UNIN
XVHJIN‘AIN

XVHNdIN‘dIN

9% 0L 09 (1°

dIN

dIN

04SN
VWOASN'OLDASN

0LDISN

LAWASN

VRATVN

dTVXVH ‘VHATIVN

d0ls
(£L16°9)ALIUM
d01S
(916°9)HLTIUNM
dols
(S16°9)ALTUM
d0lLsS
(%16°9)311¥M
dols
(E16°9)N1TUM
dolLs
(Z16°9)ALTUM
d01S
(116°9)U1IUM
dols
(016°9)4LIYM
D3 LAWASN) AL
d0Ol1S
(606°9)ALIYM
d0lLS
(806°9)AJLIUM
dols
(£06°9)ALTYUN
dolLs
(906°9)31I¥M
dols
(S06°9)HJLIYUM
d0Lls
(%06°9,;3LIUM
dols
(€06°9)ALIYM
d01s
(706°9)ALTAM
d0lS
(106°9)HLTIUM

€S
A4
16
0s
6%
8y
LY

9%

SY
KA

e/
[/
0%y
6¢
8t
Lt

9¢

T I B TR =~




148

00ZE%dNI
0STEYINT
00TE%dNTY
0S0EVdNI
000€%dNI
0S6Z%dNI
006 TYdNIX
0S8 Z%dNI
008 TYdNI
0SLT%4dN1
00L T%4NI
0S9T%dN1
009T%4dNI
0SS THdNI
005 Z%dNI
0S¥ THYdNI
00%2%4N1
0€E TYdN]
00¢ T%d4N1
0STTYdNI
00ZZ%dNI
0ST1Z%4N1
001 Z%d4dN1
0S0TYdNI
000 Z%dN1
0S61%dN1
00619%4N1
0S81%dNI
0081%dNI
0SL1%dN]
00{T%dN1
0S91%dNI
0091%dNI
0SST1%dNI
00ST%d4NT
0S7T%4N1

dols
(SE6°9)ALIUM
d01s
(2€6°9)%114M
d0ls
(EE6°9)ALIUM
dols
(Z€6°9)ALINM
dols
(1€6°9)3LTIUM
dols
(0€6°9)ALIUM
do1s
(526°9)H114M
doLs

111 (8T6°9)ALIUM

dol5

ANIXVH OTANIN (£26°9)ALiuM

d04S

NIXVH OTININ (9Z6°9)311¥NM
Z/SNIXVH=NIXVH

Am~m.ovmmwmw
Acua.ovmmwww
(6 26¢9ru1an
ANNQ.ovmmwww
.-m.ovmmwmw
(076°9)aL1HN
Ao_o.ovamwmw

dois

0L
69
ge
L9
99
S9
%9
£9
29

19
09
6S
8¢S
(s
9s
Ss

A




e o TSR

oy

149

- g ﬁrwwﬂ'ﬂr“rw‘m IO AN NGRSV RO TR

- —

s e s

000S%4aNI
0S6%9dN]
006%%dN1
0S8%%dNI
008%%dNI
0SL%Y%4NI
00L%%dN1
0S9%%4N1
009%%dNI
0SSY%dNI
00§ %%d4dN1
0S%%%dN1
00%%%dNI
0SEY9dNI
00€%%dN1
0STY%dN1
00Z%%dNI

OSTYH»dNIHD ¥WASA MO’IIV Ol SA¥YVD VIVA INdNI T1V JO ONILSIT »,°€€l”,

S ey TR W T LT /TR S

T TR T

!

(L°€1d°, =2Z,°X0T1°L°€1d°, =X,°X01°L°€14°, =X,°, ,)LVR404
(Z°014°0%1°Z°014°021°2°01d)1VHYEO04

(T1°‘, =aQNAN,*XS*TI¢, =dIN,*X6‘T1‘, =D03SN,‘,0,)1VHY02
(1T1°0€1°Z1°011°21)1VRY0

(Z1°, =0lD3aASN,*,0.)1VHYO4
(Z1)1VHY04
(Z1°¢, =13KASN, ,0.)l1VHuOd

(11)1VvWy04

T1°¢,)viad,‘xsLe1a‘, =(,°21°,)VHATV, , ,)1VHiOd
(2°014°021°2°01d4)1VRY0A

(Z1°, =VH4TIVN,®, ,)1VHYOaA

(11)1VRY04
=A,‘,0,)1LVHY0S
(Z°01d)1vHi04d
(1vog‘, ,)1VHiOoa
(//7%vL1€Egl®, ,L)1IVHYOA
(.» SYO0UNRA

(tegtac, =(,°

(Lrg14,

.)LIVRY04

001%%dN1 (yviT°€CeEl’,1,)1lVHYEOA
0SO0%H9dN1 (1vY08) 1YRYO4
000%%4dN1

0S6E%dNI SIVHY04d
006€%dN1
onancmzﬁt--ua--s:-n-u---|:|o--:u;--uuua--u-:--u----auu,-un-.ojuu--.uu-
008CYdNI" d0I1S
0SLEYdNI (176°9)31IUM
00.¢%dNI d0lS
0S9€E%dNI (0%6°9)3LIUM
009€E%dNI dols
0SSEYdANI (£6°9)ALTAM
00SCHYdNI dnls
0SYEVANI (B€6°9)ALIUM
00%€E%dNI dols
0SECYdNI (£€6°9)aL1I¥M
00£€%dN1 dols
06 ZEY4NI (9€6°9)ALI¥M

~ T aee e o % AN

JO ONINADJAT

L0€
90¢
1111 %
708
toe
T0¢
10¢
00¢
so?
yede
€0
to0¢
102
002
701
Lol

o1
107
001

- A . . - -

9L
1 ¥4
e
£L
[

14

QOoOLo




A TEAREE et e e e o -

TP

;T AT N PR I R P SRR T
Yy S PRESTTTYS Bo 1{ TTT< T T P T e aal ,

m 0089%dN1 XVH NVHI NALVI¥D SI ,‘Z1°‘, =VHAIVN : xxx HO¥NT xxx,°'XS‘,0,)1IVRIOd 106 S
0S/9%dNI (,°d3adors 1 S
00./9%dNINNY - FAALIVOAN HO OWAZ ,“L°€TA°‘, =A ! wxx VOUWT xxx, ‘XS ,0,)1VHHO0d 00b ;

¥ 0S99%dNI (/9V0€E*,0,)1VHYOd %08 :
J 0099%dNI /1. o
06S9YdNI///A1INdSSIIONS AVAY VIVU 11V -= VIVAd LNANI 310 aNa////.‘.0.)1VHRol €0§"
00599dNI (,*¥FAIMOH * ST SV SIAANIINOD NAW -- °-FAILVIAN AAVH I UIAOHS ¢
0S%9%dNI¥NA J0 ANIVA,*SII*, ,°/. XLINA NVHI NILVA¥D NOILNT0S NI MOUHR RAILY
: 00%9%dNIVIAN SAALD O¥AZ YO AAIJISOd ¥¥Z 40 ANTIVA ~- -ONIN¥YVM---,°,0,). VHIOZ 708
. 0GE£9%dNI (L°€1a°, =M¥3,‘XS°€1‘, =XVHII. ,0,).(VR¥04 108
_ 00£9%dNI (014111 °21I)1VYWYOQA 008
w 04 Z9%dN1 (Z1', =HONNAN,‘, .)IVHY¥0D3 80¢
: 0029%dN1 (11)1VRI04 (0L
- 0ST19%dNI (., IANIINOO~ (SAWIL IVYTARS) aaLd1qQdud +
E 00T19%dNI3E 171IM INIOd 90H d0¥d ATINO OS 0 =SNAVIA ---ONINAVM-=--,‘,0,)1VH¥Od 90!
0S09%dN1} (91°, =dQVUN,*XG L €T4d°, =SNAVYO, ‘XS L €14, =18dG.°, .)IVHY0a S0O!L
: 0009%dNI (ZI°121°2°014C7)1VHIO %0!
3 066S59dNI (L°€14°, =SNIAVY, ‘X2 L°€1d4°, =dVLIAN,‘XZ°L°€T1d°, =dHdTV,1
d 006S%dNY ‘XZ*L €14, =HAHZ, XT L €14, =GNHK,‘XT'L°€1d°, =9NHX,®, ,)1VRE34 €£0!
| 0S8SHdNI (Z2°0139)1VHY0d 0!
. 008S%dNI (21, =INI0dN,*,0.)1VHI0d 10¢
(‘ 0SLS%dNI (11)IVRYO0d 00¢
3} 00LS%dNI (Legra , =(,"21°,)10,°, ,)IVHY0d S09
k! 0S9SvdNI (Z°01d)1IVKHOd %09 ’
0096%4aNI (S*114°,=d2aNS, ‘XT'C 114 ,=aAFHICU, ‘XT L "€Td*,=AUOHD,‘XT L "€Td° Y '
0GSSYINT ,=NVAS,‘XT L €1d°, =402, X1 L €1a° ,=00X, ‘X1 L €1a°,~40X, ¢, .)I1VHHOA €09
. 00SS%dNI (2°014Z2)1VHY0Z 209
0SYSYdNI (21°, -ORINN. ,0,)LVR¥04 109 o ;
¢ 00%S9dNI (11)IVRYOI 009 T ‘
b 0SESHINI (2°€1d°, =(,“%1 ,)OLVY¥Id, XS ST , =(,*%1‘,)X3ANI,*, ,)IVHH0d €0S . _
w 00€ESYdNI (Z°014°021°%1I)1VRYO ZOS _ , :
” 0S ZS%dNI (671¢, =01ANIK,',0,)1VR¥04 10§ o
' 002ZS%dNI 2 (91)1IVRYO0d 006
i 0ST1SYdNI (11°, =D1VIN,‘, ,)LVR¥04d Z0Y%
: 0015%dN1 (11°, =1SIIN.‘,0.)1VHHOd 10Y
0S0S%dNI b ~(11)I¥R¥04 00%

v




rend ki

ST AR L S

151

0098%dNI (,°dOlS °AIZIVANI SI INIOd - (°0=X °3I) ANII¥T
0SS8%dNIALNED NO11D3S AHL NO,°‘ZZ1°, ,°/.1O0N SI INIOJ 1S¥Id SIHIL °‘NOILD3AS 41
00S8%dNITVH AHL 40 1NdNI X009 DIVLAWHAS ¥0A * x¥x HOUYEA x¥x,°‘XS‘,0,)IVRY¥0A €16

0S%8%dNI (., q3dg
00%8YdNIJOLS NN¥ °*dAITVANI - INIOd 1S¥'4d AHI A0 1Vvadda¥ vV AAVH N3IFd LON SVYH,?
0SEB8YANT ‘zelt, .°/.NO11DAS 40 INIOd 1SV1 3HL °‘SINIOd S.,.NOI1lD3S IF'TOHM I
00€8YdNISIHL 40 INdNI X@08 DJIVJIAWWASNON ¥O0Jd * xx¥ HOUUT xxx, ‘XS .0.)IVHYOd %16
05 Z8%4aN1 (,°d3dd0Js MNNY °*0¥IZ @3ININdA¥ AHI ION SI ,L°‘T1°, 1
00Z8YdNI=ANAN *NOIL1D3IS XA09 INANI ISYIAd Y04 ® wyxy HOUY¥I xxx,‘XGS°,0,)IVRHHOA €16
0ST8%dN1 (,°AA4d01S NN¥ - (IIVANI SI NOI1lD3S Xd1
0018%dN108 1INdNI 1S¥Id AHL 404 ,°‘CI°, =ANAN : ¥yx YOUNT xxx,‘'XC‘,0,)1lVRY0A 716
0S08%dNI (,°dolS ¢

0008%dNI*aAMO’1TIV *,“€I1°,°'XVH NVHI F¥OW SI °*,°21°, =dIN ‘SINIOd NOIlD3S 40 1
0S6Z%YdNIHIAGHAN ‘INdANI XQ08 DIVLAWWASNON ¥0d * wyx HOUAT x»xv,°XS°,0.)IVHIOA 116
006L%dN1 (,°d01s °*qQz
0SSLYINIAMOTIV “.‘€I°,°XVH NVHI F¥OR SI “,‘TI‘, =dIN ‘SINIOd HOIlDAS 4'IVH 1
008.9dNI40 ¥FAHAN °*‘LAdNI X408 DI¥LAWNWAS Y04 ° xxx ¥OUWA xxx,‘'XGC‘,0,)IVHYOd 016
0SLL9dNT (,°03dz
00LL%dNIJdOLS NN¥ AITIVANI =~ % NVH1l SS31 SI °*,*‘71°, =dIN ‘SINIOd NOILD3S 40 1
0GS9/YdNINIAHAN ‘LINdNT X008 DIVIAWHASNON ¥0d : xxx HO¥YA x»x, ‘XS ,0.)IVHYOd 606
009L%dNIX (,°a3ddolrz
0GSLYdNIS NN¥Y °*AITVANI - € NVHI §S31 ST “,°Z1‘, =dIN ‘SINIOd NOILOHS AdIVH T
00SLZYdNIJO0 ¥IAUHAN ‘LNANI XA09 DIWJLAWHAS ¥M0d * xyx HOUWE xxx, ‘XS ,0.)1VHH0d 806

0S%L%dN1 (.°03dd0LS NNY¥ - ¥IAWO FONANDAS ONIANADISY ¥AJdOUd NI LT
00%Z%dNION SI *,*ZI°, =D23FSN ‘HAGHAN NOILDAS ! x»x HOUHUA w»w¥x, ‘XS ,0,)1VHH04 L06
0SE€L%dNI (,°03d4d01lS NN¥ °*JIMOTIIV ,L°‘€1°, =aNTIVA XVH NVHI NALVI¥D SI °,1
00€L%dN1 ‘€Y', =D3dSN ‘SNOILOES J0 HIAARNN ° wxwy YOUHA xxx, ‘XS ,0,)1lVRHUO02 906
0SZLYdN1 . (,°aadd0lS NNY¥ °*AITIVANI - € NVHI SS31 SI °,1

00ZL%4ANI ‘' T1°, =0lOASN °‘SNOILO3S A0 YAUWNN : xxx MOUNT xxx, ‘XS .0,)LVRHOA S06
0ST1L%dN] (,°0a44018 NN¥ °AIIVANI - OWAZNON FYV SVIAH FAYOH HO ANO 1AG °“NOT
00T.9dNI11d0 INdNT DJIVIANHAS 368N Ol LAWFLIV * xxx HOUHA xxx, ‘XS ,0,)IVHHOA %06

0S0L%dNI (,°@3ddolrS NNY - aI11
000LYANIVANI - 1 40 O ION SI ,°CI°, =LlARASN * xxx HOUUA xx¥,°‘XS°,0,)1lVR¥03 €06
0S69%dNI (.,°03d4d01S NAY °*QITVANI -1
00699dNI AAILVOAN HO O¥WAZ SI ,°‘CI‘, =VHAIVN : xxx YOUUT wux, ‘X6 ,0.)IVHYOd 706
0S89%4dNI ~ (,°Q@3d4d0LS NNY - UAMOTIV, T1‘, =ANTVAI

i

Al et OO




152

JRC .

00%0GANT*QITVANI - FAILVOAN YO OWAZ SI NVAS : xxx HOUUA xxx, ‘XS ,0,)1VHHOd 06

0SE0GANI (., U3d4d01LS1
00EO0GSANT NON¥ °“UITVANI ~- 1 ¥0 O JLON S1 ONIMN : xyx ROBYT xxx, ‘XS ,0,)IVHY0A 626
06 Z0GANT (.2

00Z0SANI*A3dd0LS NNY °,°GCI°,“d0 WIAWAN ‘TANVI FTH1SS0d JISHAHOIH FHL NVHI 3¥01
OST10GANIW B0 ‘O¥WAZ °‘AATIVOAN ST HANTVA XAANI : xyx HOUUNA xwx, ‘XSG .0,)IVRYOd €76
0010GSdNI (.°2
0600SdNIAAAd0LS NNY °AASH NOILJIO X008 DIVNLANWASNON NAHM CAMOTIV *, ‘%1, ‘aNny
0000GANITIVA XVR NVHI FHOW SI ,‘%I°, =O0TANIN * xxx HOUWIA x=zx, XS ,0,)IVHIO0d [T6
0566%dANI (,°dldadoxre
0066%dNIS NNY °*NOILJO ARIAWWAS ¥04 X008 40 IAIS 14971 NO aaM0I1V °,“‘%1°, 3Nt
0GS86%dANIIVA XVH NVHI FYOR SI ,°91‘, =O0TANIN : »¥x HO¥UT xxx, ‘XS ,0,)IVWYO0d 976

0086%dNI (,°0d3d4d01S NOT
0SL6%YANIY *“UITVANI SI ANTIVA O1ININ FATIVOAN : xxx¥ YOUWI xxx, ‘XS ,0,)IVHIOd <6
00L6%4dN1 (.°03d4d015 NNE *ad3I1A1D034S svMm (1 =D21IVIN) NOI1dOI1
0S96%aNI ASVD 1SAL ASNVO3A4 O 39 ISAN OTANIN ! xxx YOUUT xxx¥, ‘XS ,0,)IVRV0A %26
0096Yv4aNI (. a3dd01st
0SS6%dNI NAY °*CAITVANL - T ¥0 0 LON SI OTIVON ! xxx UOUNT xxx, ‘XS ,0,)1IVRE0A €26
006 69dNI (., aQ3dd401S1t
0SY6%dNI NOYW °*UITVANI - T ¥O0 0 LON ST ISITIN ° xxx YO¥YI xxx,‘XG',0,)IVRA0O3 TT6
00Y6%dN1 (,°a3dd0lS NNY¥Y °-SLMIOJd AI1IVANI - SNOIJLDRS OF

0SE6YININL FSARL NO ATIVOIINAGQI AALVAJAY N43Q TAVH SINIOd FHORW ¥O HANO,‘TTIT
00€6%dNTI*, ,°/,IN® °‘NOXI1D3S SIHI aNV NOILDAS SNOTIAIV4A NAAMIIE (IWISTA ONI'TY
0SZ69YdNIANVd OS NOI1DFS SNOIATUA NO O =ONAN : yyx HOUAT xxx, ‘XS‘,0,)IVHUOI 126

00Z6%4dN1Y (.*03d4d401S NNY¥ °“CGITVANI - ION S3A0Q ONV NOILD3S ¥OIWd J0 4IN 11
0ST16%dANIVADA 1SAW NOILDAS SIHI NO FNIVA JIN ¢ xxx HOUWT xxx, ‘XG°,0,)IVHY0I 076
0016%dN1 (,°033401S NAY “QITVANI ~ °*1 =QNIN 1
0SO6YANIAAVH SNOILODAS SSOWD AAILNDASNOD OML ° xxx HOUUA wxx, ‘XSG ,0.)IVRYOJd 616
0006%4N1 (,°a3dd01S NO¥ 1 40 0 3f ISAW - CGITVANI SI .1
0S68YaNT “71°, =ANAN °“NOILDAS SIHI MO : xwx HOUHA xxx,‘XG‘,0,)IVRHO4 B16

0068%YdNT (,°d01lS °“QITIVANI SINIOd 3FISAHL *AFLSIT NId€ FAVR NOILDIS 40 3AIS (2T
0SB8YdNIX+) B0 IHDIW AHI, ZTL°, .*/.HO HONIXT SINIOd FWOW ¥0 ANO °‘LNdNI NOI1
00889dNI1DAS (XAINO 3C0IS Ld37) DIVLIANKAS VO3 ! xxx HOUUT xxw,‘XS‘,0,)IVHY0A (16
0S.8%dNI (,°d0olS °*dITVAN1 SI 1NIOd -~ (*0=X *¥I) ANITNT
00/8%YdNIZLNAD NOI11D3S IHI NO,‘'zIl°‘., ,¢/.1O0N SI INIOd 1ISV1 SIHL ‘NOILDAS AT
0S98%YANIVH SIHIL 30 LNJINI AGO08 DIWJAHKWAS ¥04d * xxx HOUNT xxx, ‘XS ,0.)1IVRI03 916

vy T i e




 LAbdi s 2aA I ¢ b M aata b B it aeh 0 b e R AR S MO LT A ST AJ

-
d © e m— [ - -
V

00ZZSANINI ,L°€I*,TIV ¥0d FIAVR SNOILVINDTIVY MO'1d FOIVIAYAS (Z,°021°,0,)1VRI0d 001 ;

153

0G1Z64dN1 (,: FAVH SNOIlDIAI¥d MO1T4 ANV ‘QiATOS SNol1ivada -di
00T ZSANIFIVIANAD HNITANVI AA09 -~ (3ISN NOILJO NN¥ IVRION (T1,°'0Z1°,0.)1VRY0d 9001
0G0ZS4dNI (/.°dasn NOIldO INJNI Ad09 DIMNLIIAWKASNON (Z,°0C1°',0.)1VRY04 SQOOT1
00027SdNI (/.,°031S11 STANVdA 11V ANV Q3TANVd AQ09 IAWIINIT
0G61SANIE °aaSN NOILJO IAANI (3aIS J4371) X404 DIVIAWKHAS (Z,°‘0Z1°,0,)1VHE0d %001
0061G4NI (.,°SNOILVINDTIVD MOTd ON °dAalJSIT ANV aNnod (

0GBISANIAWNLIANOAD TANVd AQ0™ XINO - 03SN NOILJO NN¥ ISAL (1.°021°,0.)1VRI0d €001

SRNTTEWE T TR PO T e AT T STy

008TSdANI : (/9vT1izyl®, .)IVHYOd 2001
0SL1SANI(,x NNY SIHYI 40 SINAINOD ANV a31Sandd¥ SNOILAO «x,°‘Z%1L . .)1IVRY04 1007

; 00L1SdN1 (yvZ1°Tyl*.,0,)1VRYECd 00071

w 0S9T1GdNI : (,-aaddot

\ 0091SdNILS NOY - FOUVT 001 SI AVEN J0 IANTIVA : xxx BOUYE xxx,'XS‘.0.)IVRYOI 1%6
0GSSTIGANI (,°qa33dOoxS NN¥ - aIlt
O0GCTIGSANITIVAN]I SI 0-09€ NVHI FANOW ANIVA ISdQ ¢ xxx HOUUEA xxx,°‘XS°,0,)1VHYO0d 0%6
0SYISdNT (,°d3dd0JS NN¥ °“UITVANIT
00%1SdANI - FAIIVOAN ¥0 0¥3AZ SI ANTVA CGUOHD * xxx HOWNUT xxx ,‘XS‘.0.)IVHEOI 6€6
0GEIGCANI (,°a3dd0olS NOY °*AYITVANI uDX °X¥13€

Q00CISANINKHAS 40 SIXV NO TIT 1ISNW 100¥ HSNIM 0S °*INJNI 41 DIYIIWWAS I8 0S1V,T
06 ZIGdANI $221°, .¢/.1LSOAH ONIM 1VHI ONIVINDIA™ 4ASN SVM INANI XA09 DIYLANWKWI
00ZISANIAS ASNVIAE NAW SIHL 0°0 AT ISNW VDX : xxx HOWYT xxx,°XG°,0.)IVHIOd 8€6

i\ Rl a3 i Ta. et codt AR AR

M 0ST1SdNI (,°d3ddols No¥ °1
o 00TIGANIGITIVANI - FAIIVOIN ¥O0 O¥AZ ST XVHII : xxx HOUHT xxx, XS .0.)1VHHO0d (€6
£ 0S0T1SdNI (.°03ddols 1

! 000TSANINNY °*QITVANI - T ¥0 O ION SI HONNAN : xxx YOUWA xxx,°XS ,0,)1VRY04 9€6

0G660G6dNI (,°Q3dd0olS NN¥ 1
3 0060SdNI*AITVANI - AAIIVOAN HO O¥EZ SI UVHN : xxx MOUWT xxx,°'XS‘,.0.)IVRIOL GC6
m, 0S80SdNI (,°03dd401S NNY 1
] 0080SANIAITVANI - AAIIVOAN SI FNIVA SNAVYA ° wxx YOUHT xxx,°‘XG*.0.)IVRIOd %E€6
0S20SdNI (,°03dd0lS NN¥Y °*dIIVAI
- 00Z0SdANINI - FAIIVHAN ¥O0 0UAZ SI FANIV. ISdG * xxx YOUUA xxx,°‘XS‘.0.)IVHY0A €E£6
. N0S90GdNI (,°a3daols NN¥ °*AQITVANI - 31
L. 0090SdNIAIIVOAN ¥0 0¥AZ SI SNIAVYE FONIWAJITAY : sxx YOUUT wxx, ‘XS .0.)IVHIOA Z€6
o 0SSO0SANI (.°03ddols 1
- 00SOSININNY “QITVANI ~ T 40 O ION SI INIOdN : xxx HOUWA xuwx,‘XG'.0.)IVRYOd 1€6
m 0S%0G6dNY , (,°qadadols Nn¥ 1

_ue

-
L
;|




TIRAIRTDO N TR L e

154

- I Ty b e e e

_ 0SGESANI 2
S 00SZSdNI 4]
“ OCYECANIS YN X RS YUV EX N RN R RS E X AN RSN RN AR NEX RN YRS ERXTY SN FXNERFXEXRRELY 3
; 09%€GaANI )
. 0SEECSdNI _ o}
w 00€ESANI o and
06 ZES4N1 0
00ZE€SdANI (/9vZE°.0,)1VHIOA EiOT
0GTESANI (/.°*SKOILVINAI¥O (V13g-VHJIV) Xdo€ 11V ¥04 MOI
m 00TESANITA INVId ¥3A7T713408d NO NIAID 1ndlNO aA¥vVD A3IHONNd (£,‘0Z1L°.0.)1VWiO4 8101
i 0S0ESANTY (/.°1nd1n0 MOTA ANVId ¥¥4713d40¥d AIHONAL ON (/,°‘0Z1l .0.)1VWYO04 L1101}
“ 000€SdN1 (,°SNOILVINZ1HO0 (VI3g-VHJIV) AdAO1
0S6ZSANIE 11V ¥04 AAVH NOIIVINDIVDO MO1d ANVId ¥37113ad40%d (9,°021°.0.)1VRY0d 9101
006 ZSdN1 ’ (/.-90r S11
0SRZSANIRL NO IAVH SNOILVINDIVD MO1d ANVId ¥3113d40¥d ON (9,°0Z1°,0,)1IVRY¥0d S1CT
A 008 ZSdN1 (. 1
w 062 2SANIUATAGON S1 (VH4IV HOVE ¥04d 1D ¥Id0Wd HIIM) ONIM (6.‘0Z1°.0.)1VRY¥0d %101
E 00£ ZSANI (,°a313a0H ST (71D WO) 9NIM OM (G,°0Z1°.0.)1VHIOd €101
P 069 25dNI (,° X008 d1ATIWOD FHL ¥l
£ 009ZSANIFA0 AFIA1D34S ST1ANVA 137INO YO/ANV 13INT ‘%I ., (%,°021°.0.)1VHY0d T101
! 0SS 7SdNI (.,°Q314103dS JUV AQ0H DIULAWKAS 401
i 005 ZGAN1 ATVH 1431 NO STANVA 131100 ¥O/ANV LAINI ,‘%1°, (¥,°0T2°,0,)1v40d 1101
. 067 TSANI (,°0313123dS S$1ANVd 137100 ¥0 1AINI ON (%,°‘021L°,0,)1VHi04 0101
00%2SdN1 (,-art o

S
cﬂnummzHuw=z°uamO9=&zHAmmcummacnv»noaoumamzzwmzozAm~.c~h\~o.vh<zz0haoa— o
00€ZSdNI(,°aasn NOIldO IAdNI (3qGIS 1Jd37T) Xa09 OINILAWKAS (€£,°071°,0.)1VA¥04 8001

0S5 ZTISANI (,°SNOILVINAINO (V1IAd-VHdTV) X@09 1lndtl

LYY ST o T R

e T

S

L MR W g TS T WTG, £ RT ER T TE W e a1

'
Py
.
'




sl o 8 it SR A A A S s

renind

st LT Rl BT L i

- A 0081 KOA 2
2 0SL1 KWOA 2
2 00LT KWOA o) 1
| 0s9l1 :u>¢ctccaca««a«¢a««c««*¢««««««*««««ccaa*«ucca«;«««a«g;c««a«*anu««¢««t po
m 0091 HOA _ . o]
w 0GSST KOA A . : : _ ; , ani [
2 00ST HOA Ve . NI nlay
: 0SY1 HOA _ , , ANNILNOD 11
. 00%1 KOA . . (-081/1dx(1)VRATIVINISxA-=(1)7ZA
. 0S€1 KWOA (*08T1/1d»VAVNV)NIS»(°081/1dx(1)VRdIV)SO0OxA=(1)XA
v 00ET HOA (- 081/1d¥VAVNY)SO0Ox (" :m~\~muAHv<=mq<vmoua>uuaavx>
. 0SZT WOA (vavyv(1)vias' AHV<=aq<vxmgzm 11VI
! 00Z1 HWOA VR4TVN‘TI=1 11 oq
e ! 0611 WOA €6STHT1°€C=14d
b 0011 WOA VHAIVN A“(9)ZA  (9) XA (9)XA‘(9)VIaAL‘(9)VHIIV /SINANI/ NOWHOD
0S01 ROA , o)
0007 HOASSX X XXX R Y ERERRYRERERRERERRRYNNN AN RN RFREER LN ENEXRNE XXX RS X RXEERLY J
3 0S6 RNIARYYSXNERY YN EERERRLERRRREERRRNNFSXEXENRERKEN AR ENRNERERINXAREERERXRERER 2
m 006 HOA *vldg o)
,rm 0¢8 ROA ANV VHLIV NFAI9 FHL ONISN YIINT INIINOYANS NI QILIVINDTIVD SI VAVNY )
1 | 008 WOA 9
; 0SL HOA *vldd ‘FTONV d11S3AIS b
w “ 00L HOA d3v1saa FAHL FONA0O¥4 OX INNOKNV INFID1JIANS A0 FAM LSNK VAVNY a
P 069 HOA *VAVNV ‘d19NV )
- 009 HOA NATNA X9 SI1XV (XQ09)Z lnodv ASNAS (NVH JHHI¥ NI d1V30¥ -¢ o
4 066 ROA *SIXVY (XQO0¥)X INCHV SAINDAA VHIIV IALIViIOH® -T J
mw 00§ ROA ATIVILINI 3F0ISNIOD SAXV Ad08 U3IXId ANV SAXV OGNIM TIVILNANI -1 J
[ 0SY HWOA - *SNOIIVIOY SIXV DONIMOI104 AHIL WOBI QIAINIC 4
3 00% NWOA ANAM SNOISSANAXA °*(I)V1ad “dI11S3AIS ANV “(I)VHIIV °*NOVLILV )
- 06t HWOA 40 S3TONV X008 40 ¥IVA HIL 1 1LNANI HOVI ¥0d ANAOd SI SINANOAWOD J0 D
m 00€ KOA 13S V *HILSAS SIXV AINZYAAAM 2409 FAHL NI NIIAS SV AHvN> ANV (1)XA ]
- 06Z HKWOA ‘(I)XA * ALIDOTAA HVIUISAIVA 40 SINANOJHOD Z ANV A‘X SALNAROD 3
] 002 HOASSYS R SRR ERYRR AR RAR XA YN EREREL R RN ER R KRR RN R AN RENENN AR FERRVERNFRRELEX 2
. O0ST HOASSNSU NSRS ENRRRENRRNRERNR RN RN NN RN RN RE N RN RN L ANE RN AN ERENERERR J
00Y ROA 0

0¢ HOA dHOJA INIXLMAOVHNS




LICIRE LI

RO .

Acde il inant

B ind . Taae T e s TR o aced

o ———

e — TN % WIS X Al 4 et ot e em e

e—————t—— s

B Sl e e A T e P S

156

0081
0sLt
00L1
0591
0091
0SSt
00s7Y
syl
00%1
0stl
coel
oSl
oozt
0os11
oo1v
oS0V
00071
056
006
0s8
008
0S¢
0G!L
0s9
009
0ssS
00S
0sYy
00y
0Ge
00t
0s?
002
0s1t
001
0s

1n3 NANLIY
1ina : g=VAVNV
113 ¥ 0L 09
na € 0L 09 ((0°0°b3°(°081/1dxV)S0D)-40°(0-1°D3°(°081/1d%xV)S0D))41
113 . NEN13¥
1n3 g=VAVNV
1na Z 01 09
1ma 7T O 09 ((0°0*DI°("081/1d»4)S0D )40 " (0°1°0A° (*0R1/1dx49)S0D) )41
ins3 €E6STIYI-€=1d
1na

INAXNEFF AR E RN RN RSP AN NNV XX ERN N X RN AR X R FE RN RN R XX R F R AXXR LY RRF AN XFFRNENEY
NI S XY R XN SRR R RS X RE RN RN NN R XX RN N XX RN R XX E R E RN R AXERFXFXFAXNEFRNEY
1na g GNV V INdNI NO Q3ASVR °‘MOIZY CANIWNINIA SI VUVNV 40 INVACYND
n3 WAd0Ud AHI OS °*NIVIWNAIND SNHL SI VAVNVY JO 3ANTVA 3AN¥] dHL
na *1S01 SI VAVNV 3TONV A0 NOILVIO1 INVYAVND AHI ‘SINVEavad HINNOL
N3 ANV 1S¥Y4 AHL N1 AINO SAYOM HOIHM NOILONA4A NVID¥V 40 219001 Ol dNna

ndg (VSOO»fINVI)NVIDUV=VGVNY
n3 :S1 VAVNV 13D 01 a3sn NOJISSaddxa
n3

1N *(-$3AXV 43X14d Xqo¥ FHI 40 SHAAL NI ANVI4 WIT13d0dd (34d11S3AIS
1n3a ANV 0379NV NV NI SINIO& 40 S3ZLVNIAYO00D ALVINDIVI Ol )
mna SAXY (3X1A X00d 01 FAILIVI3Y SAXVY ANVI4d UITTId0¥d 40 NO1IVIO® -¢T
1na *(°d11S3/ ¢ ° ANV NOV1IlV 40 ATINV 1LV
ma A@08 V H0J SININOAHOD ALIJOTAA KWVIBJISHINA 1AD Ol ) SIAXV ANIM
N3 d3axIa ATIVIINANI OLl FAILIVIAY SAXV (AIXIA AQOo¥9 40 NOILV1IOd -%
mna SISVI OML NI Q3aSnN ST VAVNY
ma *HALSAS SIXV TTVNIOINO Ol AAILVIAY @ dITSIACIS ANV V ADVILV

N2 40 FATONV LIV F9 01 WILSAS SIXV AFAOW IVNIJ 53SNVD SIXV Z AIAAOH FHL
n3a 1N09Y VAVNV NOIIVIOR NAHI SIXV X TVNIOIYO 1lnOodV V NOILVIOW 3auny

InT *ASNAS ANVH IHOI¥ N1 (SIXV Z S_WHISAS d3IviOo¥) IFHL 1lnOodV NOI1ViOY
ma ST VAVNY °“SAIAND3AC NI ‘VAVNV °*‘FTONV HAINI SNUANILAY ANV SIIVIND1VD
N3 * (SAIWOIA)E “dITISIAIS ANV (SAAYOIA)V® NIVILIV 30 FATINV INdNI SAAVL
JDNCCCiliiilCCClQCC*ll%!**i*li****i**i***ili*#*%*t«#il#**i#tit*lili«i
w:—ﬂliliiiﬁc.{*«l«i«lit««*i#**%*«i#i*!li**«*l«***«*«**c*i#t**«#l**«««**
1na

ni (VAVNV ‘g V) ¥ITNZ 3INILOOHUANS

CLOLOLLWLOLOLLVLOLDLVLLLLOLOLLLOOLOLLOLOLD




Ll e - e Lakchibl ALl L dhiiade o i AN o I S

. “ 009¢ 1na N¥N13Y

2R 0sse 1nd VAVNY - 0°081=VAVNV 6

w 00S€ 1n3 N¥NLIY

w 0sve 103 0°O0BT+VAVNV=VAVNY

. 00%€ 1n3 6 0L 09 (0°0°19°VOVNV)JII

- asee 103 INVYAVAD ONOJAS NI YAVNV 10d o)

; 00€c 1n3 2
csZe 1n3 ANNIINOD 9
00Z¢ '1n3 2

: 0S1€ 1n3 N¥N1lAY

: ootle 1n3a VAVNV-=VJVNV

m 0sot 1nd NUNLF¥ (0°0°1D VAVNV)JI

: 000€ 1n3 INVYAVAD 1S T NI VAVNV lnd 4]

H 0$6Z 1n3 ")

; 0062 1Ind ANNIINOD §

m 0s8Z 103 . 5 3

: 0082 ‘1nd NYN1LAY i
0sL7 1nd VAVNY-=VAVNY "
00L¢ Tn3A NiINLdd (0°0°11°VAVNV)II
0592 'In3J *INVEAVND ML % NI VAVNV 1ad ‘INVIAVAD HL % NI SI € NAHL o)

7 0092 1n3 2

m 0ssz 1n3a L 0L 09 ((0°0°11°(°08T/Id»€g)NIS) ANV (0°0°11°(°081/1d%x9)S02))4a1

b 006Z ‘1n3 *INVYAVAD Q¥ € NI SI 8 a7 ¥OFHD 0

o 0S%Z 1n3d o]

w : 00%7 n3 9 0L 09 ((0°0°39°(°081/Idx9)NIS) *ANV°(0°0°1L1°(°081/1d»¥)S02),41I

: 0S€Z ‘In3 *INVEQVND aGN 7 NI SI 9 JI XUdHD o)

i 0GEZ 1nd 0

) 0¢zz 1n3 S 0L 09 ((0°0°19°(°081/1ds¥9)NIS) "ANY (0°0°19°(°081/1dx8)S0D))4I

¢ 002z 'Ind *INVEQVAD 1S T NI SI @ 41 NDHHD 2

w 0s1Z 1n3 2

! 0012 1n3 *qa 40 INviavnd )

m 0S0Z nA 4HL NI 3TNV ONIANO4dSIUVOD SILI OLINI 11 INAANOD ANV % LNIAWALVLS 2
0002 1n3F 40 ANIVA VAVNV Q3lvind1vd ANVI NIHYI 49 40 LNVYQVNDh INIWNALIC 2

5 0$61 103 o

: 0061 103 1d/7°08Tw(((°08T/1d»8)PVix(°081/1dxV)SOI)NVIV)=VAVNV %

; 0S8T1 103 o}

¥

:

4

f

8

g
!
M.




AT, RTINS AR
s g, oA AT - AT T TR YA B

Ahcia oG A
. aQ
: 58]
i 4
*
N
..
o
S
.
;
!
; .
4
vl‘
%
;
mm.

05¢Yy 1nd 4]
00€Y 1In3 )
0sZy N3 2
00Ty TNAs¥ XXX R EX REXRREFENEX NN ERY XN SR EXEN N R RN A EXRNEXRRRREXRERARX KRR RN EY )
, 051y “1n3 4]
! 001% 1In3 anid
0S0% 1nA N nlLay
000% In3 0°081 + VAVNV=VAVNV 01
b 0665 nA NEN1TY
3 006¢ In3 VAVNY - 0°08T=VIVNV
; 0S8t 1n3 0T 0L 09 (0°0°1l9°VAVNV)JAI
i 008¢ 1n3 INVIQVND a¥ € NI VAVNV 1nd 2
w 0siLE 1n3a 2
| 00L€ 1n3 ANNILINOD (
1 0s9€¢ 1nd )
4

T WY T




- . A, ST AU iy 2 S0 ar e MRS
T - S et -0 o B St R T T

: a 0081 ADNAALS IHOIW JO INI0J ,,ONILWVAS,, o
M 0SLT 3AOM NV INJHVI114 XTLWOA ANNOY o
. 00,1 3ONM 40 QN3 LHOI¥Y 30 SALVNIANO00D ‘Wd119Z ‘¥WAIlEA ‘udl1luX 2
, 0S91 FOM *INUHNV1IId XILUOA 4]
A 0091 A9M ONHITIVN]L 1437 40 INIOJ ,,QN1,, 9]
0SSt AOM NV IN3HV11I3 XTIWO0A GNNOE 9

00ST 3ADM 40 (INZ 13317 40 SILVNIQAWOOD IMd1192 ‘1411892 ‘1d116X 2

0SYY 39M *(1)Vv1ad GNY (I)VHaTV o]

00%1 FOMNOILVINIINO XA0W HLIM QHIVIDOSSY 3

OSET A9M INIWYTId XALYOA ONI1'IIVHL o}

00€T AOM 3018 IHOIW JO INIOd ,,ON1QONZ,, o

0€ZT A9M 1dV J0 SIIVMIQYUOND Z QANVX‘X ' (I)WIVILZ ‘(I)¥TIVALA ‘(I)WTIVHIX 0

00Z1 3A9M *(1)V13® aNVY (1)VH4V ]

0S1T 3OMNOILVINFINO AA09 HIIM QALVIDOSSY o}

0011 3nm INIHVTId XALYO0A ONI1'I1IVYEL O

0S0T1 A9A 20G1S 2I¥1 40 INIOJ ,,ONIlMVILS,, 0

0001 3NN 1aV JO SIVIVIAQYO0D 2 ANV A‘X :(I)11vHl2 ‘(1)17viLX ‘(1)T1IvVelX 0

0S6 AOM *(1)VH4TV 0

006 3JINM aNy (1)72 HIIM QALVISOSSY 0

, 0S8 AOM XALHOA AOHSASYOH A0 HIONIAWLS o}

; o 008 dAIM ) ! /ZONIM/ ADOTIH NOWWOOD N1 a4301LS = SAN1va 1nNdlno 4]

; 0SL AN _ */TONIM/ AD0T8 NOWKOD 2

0L 3IA9M HOo¥d HOZ aNV ‘¥hX ‘HhX ‘ddAIMS 'NVdAS ‘0IHIQ 2

069 3A9M . ‘QUOHD ‘S,(1)710 ANV °*/SLNANI/ AD018 NOKROD 2

009 JOM HONZ S§.,(1)vyidg aNV ‘S,(1)VH4TV ‘A ‘VRJIVN SHALAWVUEVA LNdNI o}

0SS AOM : *dI1SIALIS UNVY NIVLILY 40 FTONVY AdoH ")

00¢ AOM J40 SSATUNVOIY NOILDAHIA ALIDOIAA WVIULS AANA AHL OL 14'1'1vHVd 31'1 o

0sY AN 01 AAWNSSY (NY SHIONIT OGHOHD 001 AR 14V (IANHIXH YV SINAWVTIL o}

00% dA9M XALYOA ONITIVNL °*NVAS ONIM IVOISAHd » (%/1d) 01l 1vabd NO1lvV¥VdIS 2

0S€ 3DM 40 NVAS V HLIIM 41 ‘1708 SADILYO0A ONITIVHI FHL 1VHLI NOILARASSY 0

00 FAOMANL NO AFITIUON SI XALYOA AOHSIASHUOH °*NIALID SVM INdNI ONIM 41 T3QA0K 2

‘ 0§Z d9M XALUOA FOHSASUOH HONIM JO HIONIUIS ANV XNLAHO3D SAHSI19VISI 2
: 007 ANy s sy s XSRS RRSNNNRRARRRERNRRNERY Y UREENRERARRYERERRERREL R ENERELEY )
W. O0ST FAOMES SRR SXN YA RNRYARRY RN NN N RN ERE RNV R AR ERNER RN YR ERRRRRRFRXRERRERENY Y o)
2 ; 001 3A9M o
* 0¢ 39M WOFOMN INILNOWENS o}

TP T R T
N VYN W= Ay o

-

S s SNy el Wirrd 3 e r B0 g \ W . . atr g g



3 009¢ F0M 'SHALINVHUYA LNANI  ININd 0
~ 05SE AOM 2
Doﬂﬂ NU: T T T e R e e N U
0SHe IOM (702°9)3LTUM
00%% 39M (€02 9)341IUM
u 0SELf AOM (702°9)2114M
: 00€t 39H (102'9)4114M
S 052t IOM (002°9)3114M
“ 00z€ A9M4 (1TT1=A(X)SUVLS) ‘UVIS{E0T1‘9)ILIYN
0STE J9M (Z01°9)311¥M
. 001€ 3OoM , (101°9)3114M
w 0s0¢ 39M : (TTT=X*(¥)S¥VLIS) “¥VIS(O0T1*9)AaLINNM
o 000¢ A9M : )
0662 49M SHOILAHWNSSV ANV ONIAQVHH 319VLI INIYd 0
‘ 0067 3IOM o)
g Ngee a09M ANNTINOD 1
w 0087 3OM HSYQ=(X)SAHSYVQ
; 0SL7 AOM YVIS=(NX)SYVIS
00,2 394 TU1=X 1 oa
0697 3oM EAGTYT E=1d
] 0097 394 (11)SAHSVA*/ ,~=~==,/HSVA ' (T1)SYVIS '/ wxny, /¥V. 3 WADAINI
4 0SSZ 398 VAILAZ WITILAAHITLEX ‘IAILAZ 1T LAXTdTILAX (9)UTIVNLZ (9 UIVHIAL
3 006z 398 “(9)YTVNIX*(9)TIVHIZ  (9)IIVHLA' (9)TTIVNIX ‘ (9)VHHVD /TONIM/ NOKWKOD
€ 0S%Z 39M ONIMN‘¥DZ HDA‘WDX ‘dAIMS NVAS ' AAL TG QUOHD* (9)1D /1ONIM/ NOHNOD
k 00%Z 39M YHAIVN A (2)ZA°(9)AA'(Q)XA‘(9)V138°'(9)VHL'IV /SINAKTI/ NOHWWOD
3 0S€ET 304 NOIOM 3INILlNOYHUNS
: N0ET 704 0
m I AA LY E Yy Y R R N Ry X R R R S R R R R R L o)
£ LA L IR R R L I R R R R R R R R R R R R R R R R R S A R R A R S S R R R A R A )
4 0S1Z A9 °YHATY NOVILV 40 F'TONV AA0H LNANI HOVA ¥Od SOILSIHRALOVEVHD XIALUOA 0
F o 00:2 39% 3FONHSIASVOH QFIIN4N0D HHI ANV SATLILNVND INdNT 40 FdVW SI 1IN0 LNI¥d 0
[ 0507 3OM 0
w ‘ 000Z 39A(°1S07 SI ANIVA 4710 /1ONIM/ NOHWKOD NI AIAVS S1 NVdS MAN SIHL):ALON )
v 0661 A9M  °NVJS 1NdNIs(%/1d) = SADILINOA o
Lo 0061 FOMONITIVYL NAAMLIE ONIDVAS ¥O NVdS INVdS 0
m , 0S8l A9M *INAHVI1d XALAUOA ONITIVIL 2

L LT

Rt it

r .4

Dua
S -

e At i




F pmrRrwe ¥

¥

AT T AT oK

»

161

e Sy S B B w1

00%s
0SES
00¢€s
0szs
oues
0s1¢
001¢
0s0s
000$
0sS6Y
006Y
0s8Yy
008"y
0sLy
00LY
059"
nooYy
nssy
00sY
0sYYy
novYy
0sEY
nney
oSy
ooy
0s1Y
ooty
0s0%
000"
0S6¢€
006¢
nsge
oost
nsLe
00L€
059¢€

494 ((C°081/(1d%(3SYD1)VI39))NUVLL
AN »(°081/(1d»(FSYII)VHATIY))SODOHOHI¥O " 001)+1dI1HA=(4SVOL) I'IVILA
aom (ASYII)I'IVHIX= (4SVOT) HIVYHLIX
A9M (QUOHI%0°00T)=-Td11AX=(IASYIL)ITVHIX
A9 0°2/(Ax(ASYD1)TD8ANOHD )= (USYII)VHNVD
9K YHAIVN 1=3SV¥21 Z oda
], (TTT=N (N)SHHSVA  (N)SHAHSVA  (RX)SAHSVC) (ZOE*9)HLIUM
98 (105°9)3LINN
494 (00G“9)3LINM
198

A9M CNOILIVINTIIYO AQ06 HIIM SAINVA HOIHM ANLAKOAH XALUOA
aon ONTTTIVNL NV HLIONIANJS JFOHSASHOH INIWJ ANV ALVINDIVD = ATLSY1
494

Nnv:ll!!lc . D e - T G D 4 e G G G T G G GE e e S G SR G EE WS . GE LE SN R NN A TIME M AR GNP SE N G GRS AR SR e ¢ e ™ ee am e
aon dAdMST
A9M OAVIA'NVAS‘NdILAZ ‘YdILAA‘YIILAX ‘TdIIRZ TdTIIAATATILIX(C0Y 9)IAIT YN
A998 Td119Z=Nd1LA7
A9M ((°081/(1d¥0AHIA))INVIx(0°Z/NVdS))-4bZ=1d1192Z
494 (0 Z/NVAS)+dDA=NdT1L19X
494 Ao T/NVAS)~HUA=TITLINHR
IN TdT119X=Nd 119X
aon (C°021/(1dxdH4aANS)INYIx(N*T/NVdS))-¥DX=14119X
aonm NVdSx(0°%/1d)=NVdS
3oM (TT T=X (N)SAHSYA  (¥)SAHSVA* (X)STHSYA)(ZNE“9)ALTNUM
A9M (10%7°9)3114M
aon (0N%*9)aLIYNM
30N s

A9M t(VI3A - VH4IV) SNOILVINIIWO ‘1I'IV ¥0d
aon INYLSNOD SI HOIHM ZM1AROAD XALWOA aANNOS INIWNd ANV HLVINDIVD
394

ﬂuz'lln.lo - A e G WD Y W S B P e O BN GR e e e ) e G LS D G e B b R S W S B G R W e S W e e G Gm Be P T e @+ W W N e e et W
IOM dIAMS UIHTIAADZ YOAHOX ' QUOHO NVAS‘A(L0E9)TLINUN
19M CTTT=X (N)STHSVA  (N)SAHSYQ  (NA)SHANSVA) (ZOE *9)HILIUN
a9M (10£°9)4LIUM
984 (00E‘9)3ALIUNM
F9M

[

CLOVDO0

COVOO

5

N .8 -
. v e b Y m——

e e i i b g i Ml i e 2 -
JURRGSERRRE



. e g - p R DT SCER RSN il LB LR 1 DO
A g — T e T TR YT r "

: m 002, 394 (9°€TA‘61T1°9° 1A' Z0T1 ‘9 €141

M 0STL A9M  ‘GBL 9 ETA‘691°9°€CT4‘ESL 9 ET4‘9EL 9 €CTA AIL 9 ETI 2L, .)1IVHHOA €0E

m 001 394 (yvee , ,)IVHWEOd 70€

“ 0S0, 39M (,(Sa3493a), ‘1211 ,L(SIFADAA) ., %011 uDZ, 063" 940K, %L1 HOX. €
000, 3IOM ‘8G61°,dU0HD, ‘091 ,NVAS, %21 A, L1, .,/ .dPAMS, €Z1L1°,1VHQAHIA,
0569 A9AM ‘6011°,(INIOd AIW XALYOA ANNOS 30 SALVNIAROND),L“SSl‘,l00¥,°‘nN%ll

R

0069 3OM°‘ ,ONIAM,‘921‘, ,/°,NOILVIOT QUOHD WNALYVAD 100¥ ONIM,*6SL‘, .)IVWY0d 10€
0589 39M (/.,¥x» NOILIANOD 1RNDTIT4 ANV XW1ANOID INANI #»»,‘9%1°,0.°/)1IVHY0d 00€

Tar
e Iy Sy

g 0089 AOM (L, (1)1D NO1I1
$ 0SL9 3OM1ID3S 100¥W HNIM Ol IvndA aannssv (I1)7T1D 1INANT ONIM -,°‘€Zl , .,)1VH¥04 %0C
] 00L9 A9M (,°d3ANS ANV IVBAANTI0 HIIM HOVA -1
w 0699 354 mzcmmuxum OM1l 40 QISOdNWOD INIWVIIA XALYOA ANNOT -,°CZl‘, .)IVHYOd €0¢C
w “ 0099 39N (,°X11D21173A RVIYLS A3¥J 0Ol 4m;4<m<m TIVHL ANT
0$$9 IOMY SHIONIT QUOHD 001 1AV ANALXA SIDILVYOA ONITIVEI ~, ‘€1, ,)1VWHOd 707
w 00S9 a9 (,°NVAS ONIM TYDISAfd AHL SIMI
0S%9 AOMIL (%/1d) 40 NVJIS A9 AIIVYV4IS SIADILVOA ONITIVHI ~ .wNa LJIVRE0d 102
: 00%9 39M (/.¥v¥ SNOILARNSSV xsv, " LG2* Qo\va<z=om 002
. 0SE9 AOM (/9¥71°€9L, ,)LVHH¥04Q €01
. 00€9 A9M(.,¥ (WIALSAS SIXV AA0H€ OJ FAILVIIN SAIVNIAYO00D) &.,°'ryL’, ,)IVHHOA 701
o 0629 35M(, % RABJLAWOAOD ANV SHIONIWLS XALYOA FOHSASYOH HNIM »_ ‘€%1°‘, ,)1VHIO0A 101
a 0029 398 (7VZ1°€Y1°.1.)1VHY04 00T
w 0519 aoM S 2
0019 3oN o R :SIVHY03 o}
” 0509 A9M | 2 - 9
0009 uuaa--'u-------ssqulnawqywa----n4-»;-s.-'eq.«-:-.|--.':‘Jtn;xvy-----l 2
: 0S6S 3ION W . C STt NUALEY
3 006< A5M _ aﬂﬁ mnx (1)syvis* nxvmz<am Aavmz<amVAcow 9)4113M
b 058 A0M K : © 3AN1LNOD 4
w 008S FOM e .am<g~u¢4<=an (FSYD1)WIVELAZ
w 0SLS 3IM .Aum<oug=q<=ax (ASYIL) 1IVHILZ (ASVIIDITYHLA (ASYIL)ITVHIX T
5 00LS 39 .Aum<u.v<zxco nmm<oavqo (SYDI)VHI IR HSVYOT (2GS 9VALTHAN
3 059S 3ADM . ,,,. . , (ASVOI)IiVHLZ~(ASYOI)WIVHELZ
3 0095 A9M , ((-081/(1dn(ASYOT)VHAIV))NIST
[ 0SSS AOM s( on_\numcam <QHV<=m4<vvmcocazc=oco 001)-1d1192~(4SVI1)'I'IVHLZ
’ 00SS AN ((°0R81/(Xds(AS¢II)VLIA)INVLT

0s%s aon s(° Oma\aumCAm?« T)VHAIV) )S0O4QYOHIxD" oc—v+xm~n=rlawn<guuxd<z.ﬁ>

e ——

TR




AERAIFTTET

i ¢ - T —— — S S -2 — A e s et L Svmteesed Ao

%M
o~
m 3
{
| 0098 IOM
: 0SS8 39M
- 0058 39N
X 0SY8 AOMy s wr ¥ YRR R SRR RN R RN X F SRR N RN RN A NN RPN RRNNR NN XN NN RN A NN NFRXNNXY
w 00%8 FOM ’
- 0S€8 FOM )
w “ 00€8 3FOM anNd
- 0578 oM
: 0078 F9M (YVEE*,0,)1VRI0A 009
0S18 3IOM (9°€CT1A‘0ZTIL ‘9 €13 90TL 9 °€T1T°T61°9°¢1d LLL1
0018 FOM*9 ECTA'ECIL 9 CTA“6YL 9 CTI YEL 9 CTA 6119 €T Gi ZI‘T1*, ,)IVHY0d 706
0S08 oM (,C(1)Y¥IvYLZ, TTIL ', (1)YIVILAR.Y
0008 FOM “‘BOTL°.(I)ATIVHIX.‘96l1l°,(1)T1IVVLIZ, ‘641, (1) T1IVRLX,*S9L1‘, (1) TIVHIX, €
0S6¢ 3A9M ‘161, (I)VRARVY, L€l (1)1D2,°€TLl,(I)VHATIV,‘8L°,1,°C1°, ./°.NOI11lZ
006, AOMVIO0T GNA 1AV XAIYOA ONITIVHL IHOIY, %61°,NOILVIOT AN 14V X3ILY0A O1
,W 068¢ FOMNITIVHL 1437,°161°¢, HLONAULS, ‘L€1l°,1ladNI, ‘€21l ,1ndNI,‘61°, ,)IVNH0d 10S
1 008, 3A9M (/.x¥x NOILVINZIIWO X009 NO INIANIT
‘ 0SLL AOMAIAA - AWNLIAWOAD ANV HIONAYLS XALWOA FOHSHUSUOH xx»,'€CEL’,0,°/)1VHIOA 00§
A 00L¢ 3DM (9°€TA°‘0Z1L‘9°CTA H0TIL ‘9 "€ETA‘RBL 9 F 14T
A 0697 39M ‘TLL‘9°CTAd‘BCL 9 ETId ‘991 9 €1A“6TL ‘9 €TA STIL 9 °€Td 11", ,)IVHYO0d Z0¥%
; 009, 3YM (,(s33¥93a),‘zz1l ,(s3a3¥n3a).s
, 066, A9M  “‘9011°,NVdS,‘€61°,¥d119Z,°9,1° ,4d114X, 791 4d114x,°‘8%1°,1d1192.%
0062, 39M ‘CEL,TdILAX, 611 ,7d138X,°°S1¢, ./*.d3EAMS, ‘%11, 1VHA3HIA, ¢
; 0SYL 3oM ‘ZO0T1°,(INIOd HONIJLYVIS XALYOA ONITIVHL LIHOIN), ‘9912
00%¢ F9M°.(IN10d GN3 XFLYOA ONITIVNIL 1431),°‘91l°, ./°‘.SALVNIQ¥00D INIOd QNI
0SEL A9M ANAOY IHOIY,‘8%1°,SALVNICYO00D INIOd GNA ANMNOS 1431,°91l‘, ,)IVWY0d 10%
! 00€! aAOM (/.%¥¥ SNOILVINZINO VHI1IV X1
49400¢€ IV HOd INVISNOD =~ ANIAWO0ID XALVYOA ANNOY xx»,‘T1€1°',0.°/)1VRY0I 00%

ki 0sTL

T

DOLOLOOLO

(8]




0081
0sL1
0041
S 0891
| S 0091
0SSt
0061
0sY1
0091
0SET
00€§
; 0sz1
- o 0021
s 0s11

= 0011
e . oso1
0001

3
[ -]
[ ]

¥

Sy T

B it ol
- € A T A, .

C 006
0s8

- 008
3 S 08t
o ... ooe¢

. . 089
009

S

1 00%

0%y

- 00%

o 0s¢t

_ 00¢

0s¢

PR 00¢
_ o 0s1
- oot
PRTTEE 1+

ity

ream
.

W

FANTI N

i

AT ATARNEX AT

v
o

™

A

.

N i ey v T PR P A WS R T S e ¢ e o L

NVd

NVd 00°0=¥3d01S
NVa L

NVE o . ANNILNOD 1
NYd, , HSVa=()XX) SAHSVA
NVE L S : HVIS=(JANX)SYVIS
NVd - A TTY1=33 1 o«
Nvd

NVd [.==~=,/HSVQA*/ ,vxnx, /YVIS ' (1T)SHAHSVA‘(T1)SYVIS WADAINI
NVd o HONAINCLSIIN“OTIVON /NOILdO/ NONKOD
NVa LAHASN (R6Z1)ATOSNI ‘(966G Z)HASNAN /IULKWAS/ HOWHDD
Nvd C171)2Z2° (1171) 0K (17171)9X ('17111)S ("I'TT) ZANV® (“ITT) RANV' (CT'T'T)XANVE
MVvd "(XVHJIN) 2Z0LS "  (XVHAIN) TAOLS (XVWAIIN) TXOLS* (XVWAIN)TZOLST
NVd .Ax<=muzv_»oam (XVNIIN) IXOLS* (XVHIIN'VHDASN) Zd* (XVHRJIIN ‘VWIZSN) AT
Nvd Ax<:muz VHOASN)Xd (VROISN)OVTIAN' (VHDASN)INNOON NOISNAMWIG
NV2 s

NVIw SRy SRR LSS R R R R EN PN AR YR RSN IR AR RPN ERF AN RER NN ER XN RERY LR XY
z<m«¢¢«««a:««c«««;«a*«««acgc«¢¢««¢«a*«au«;«««««««««««***«***a*a««««««

NVd . *SanNILNOD WYEOO0¥d ‘INILNOYENS 40 AN LV 0°0 SI ¥IJOLS 41
NVd *03dA0LS SI NOILADSXH WYHOOWd F¥ILNT 0°1 = ¥AJOLS J1 NAHL
NYd = “qFASIN1 SI LN4ANI 11INQ STANVA AIVHANID Ol SIANILNOD ANTILNOY
NVJd . ‘ANNOA SV QFLNING AWV SWOHWA HONS °aALNAIIA FUV SHOWHA ONITINVd
NVd IVIVE INANDISENS ANV NV ISHI4 FHL NAHM 0°T1 = SAWODAE HIJOLS

NVd 10481 FHL ONITTINVA N1 QALD3130 3YV SYOUNF ONITANVE '1VIVI ON 41
NVA  O¥AZ SAVIS L1 °0°0 = ATIVILINI 379VIYVA TTYNDIS HOYHF SI --UAJOLS
Nvd e . *ANO ARl ANO QALVHINAD 39 1SAK 1ANVA HIVA °1ndNI
NVd 2¥V SINIOd ADVARNS FAUIINT ‘NOTLdO INANI DIHIAWKASNON ¥0d *STIANVd
NVd 30IS IHOIY XOVHI YOUNIW ONIANOJSAWYO0D FHI SALVAANAD ATIVOILIVWOLAV
N¥d  GNV 31ANVd 301§ 1437 SFILVYANAO ANILNO¥EANS °*1NndNI S1 AQo9 J0
NYd  d1VH 14317 AHL *NOILAO INdANI X008 JIWNLIAKWKAS ¥0d 11 WOWd STIANVd
NVd 3FOVAUNS SALVYANED ANV SINIOd ADVANNS ACGOH INdN] S3ANV] INILNOWANS
z<m,1¢ X R I 2 R X i3I 2 22222222 R RS2 R R R R R AR R R R R RS R 2 LR J
z<&¢flait.¢c¢.c¢itiii«l{*«{«{««t«*«*i*a«««cc**«*«««c«t««c«i{*«*«*«*aicﬁ
Kvd

NV (DZ°0A DX ZANV XANV 'XANV*S* 72015 ZA0LS  TXOLS T1ZOLS ‘T1AOLS ‘I1X01S‘Zd1
NYd  *Ad'Xd*TiT1'LNAOIN AN OVIIN‘OLDASN VHIASN XVNIIN) TANVA ANILNOYANS

LLUOOLULVLOUOLDOLLOLOLOLOLOLLLOOLOO




| g

165

e bkl it ot 0 DL A i A A A

(L0 Db dosiatd

TSI

X

0

e ...

e

FEE A A

009¢
0ss¢e
00s¢
os%¢
oo%t
oste
00¢€e
0stt
0o0ce
osie
oo1¢
0s0¢
000¢
0662
0067
0se?
008¢
osLe
0oLz
069?
0092
0ss?
00s?
0s%7?
0%
0st?
00t?
0see
00¢e
ost1?
0otz
0s0¢
0007
0sé61

0061

0s81

NYd *SINIOd ANITHALNID WOLLO®H OGNV Jd0L ONIANTONI XA0€ 40 3CLS
NVd 47TVH 1431 NO SINIOd A0 ¥ASWAN SI (r)INNODN -AINO INdANI OIWIAHKAS~
NVd °*3RO0 H1l [ ZH1l 01 ROIJOAS HI T1+f ANL ONIINAWAWNONI A9 WIVd NOILDIS

NVd JXAN Ol dIAS SAHJL °SNOIJLDAS T4r ANV HIL [ LNAYYND ISAHIL NHAMLIE
NVd QALVHANAD A9 0L JON 3¥V STANVd 0S °f NOILDAS 40 NOIL4AIN¥ISAA
NVd IVdd3a¥d v SI 1+f NOILDAS ¥O “AYOMIAN TANVL VWO INHHWOAS Ad04

NVd ALANISIA V 30 NOI1JOAS 1SV1 AHL SI NOIJLDAS SIHL ‘1 SI (r)OVIdN 41
NVYd g
NVd 14+l =f

NVd O=r
Nvd 0=10LK
NVd O=N
NVd 0=1
NVd 1-01DASN=N
NVd -

NVd°*SNOILOAS SSO¥D AHL 40 SINIOA HLI T+3 NV HJ N 3HL 48V TANVA INO 40
NVd SINIOd ¥AN®OD ANOJ ILAANI FAHL ANV °T1+C QNV [ SNOIL1D3AS SSOYD 3IJHI

NVd NFAM1I3E AINIATQ ONIA® FYV ST1ANVA ‘INILNOY AHI NI LNVISNI ANV 1V
NVd °NOILVN3AQISNOD ¥IANN NOJ1DAS SSO¥D HI I1+r 3IHIL A0 INIOd LNANI HI X
NV4dTIVNIOSINO AHI 30 SAIVNICH00D AHI NIVINOD () ZZ0XS‘(N)ZAOLS‘(N)IXO01lS
NVd SADOVAS A9VYOLS °*NOIILND3XA ANILNOUYEANS ONI¥NA NOILVIHIAISNOD
NVd ¥HIANA NOIJLDAS SSOWD HL r AHL NO INI1Od INdANI HJ X TIVNIHIWNO FHL 40
NVd SZIVNIAY00D AHL NIVINOD (A)TZOXLS‘(N)TAOLS‘(N)IX01S SAIVAS ADVIOLS
NVd

NVd ANNIINOD
NVd (S06°9)31LIUM
NVd € 01l 09
NVd (T U= A CIrA) SAHSYA (ICN)SAHSVA  (ICN)SAHSVA) (L T6°9)3 11N
NVd (206°9)311¥M
NVd (€06 9)31T4M (0°DI*LIHASK) AL
NVd (1T T=I0A°CIrNA)SYVIS)(CZ06°9)ALIIAM
NVd (106°9)3114M
NVd CTTT=T1r3°(CIrN) SYVIS) (006°9)AITHUM
NVd 201 09 ((1°DI*ISIIN)-dANV*(0-DA*D1VIN))JI

NVd°1l1l S1Sanda¥ LNANI 41 318VL AHLAWOAD 1ANVd X008 ¥0d SONIQVAH INI¥d
Nvd

b - et - - e e e g e PRI — . cer e
o L 9 I s

~N ™

VOOLOLOOLWIULO

VOLOLLOLOLOLLOUO




T R e

” 32 00%S NVd (14+X) IX0LS-(X) ZX01S=7X 4 ‘w
m ~ 0SES NV (X)1201S~-(1+)) 2201S=124 - S
W 00£S NVd (X) TAOLS~(1+)) ZAOLS=1X€ | .m
_ 0S2S NVd (A)IX0LS~-(143) TX01LS=1X1 3
. 00ZS NVd *ZANV ANV XANV °‘XANV 3¥V SINANOAROD °ZZ 2 1
M 0GTSC NVd *“ZX'TX01S GNV 1Z°TX‘IX01S NI a3YOLS SV SINIOJ IN4dN1 TVNISIYO IHI 9] " B “
- 001§ NVd ONISA I TANVd OL WOJDAA LINN AQYVMINO FHL JO0 SINANOAWOD AININOD o}
| 0S50S NVd )
- 00065 Nvd ANNTINOD (£ .
o 066% NVd 0= (3S0d01)RASNAN S
. | 006% NVd 3S0d0I=(I)HASNAN :
! 0s8Y% NVd (1-X)-(dINIx Z)+101R=3S0d0I S
b 008% NVd { 0l 09 (0*3AN°LINASN)AI S
L 0SL% NVd 2 i
L 00L% NVd *HAN ¥AHHAN TANVd SI 3AIS LHOI¥ FHL NO TINVA FOVHI HOWHUIN 2 L M
3 069% NVd S11 ANV NOIIVINDIANOD 40 30IS 14371 dHI NO IndNI ANO SVM I 1aNVd 0 -
009% NVd NZHL ‘O¥3IZ JION °‘WAN = (I)WASNIN 41 °*NOILVENOTANOD DIVIIWNWAS FHI o]
J 0SSy NVd 40 FAIS FOVHWI IHOIN INANI-NAN FHI NO 3ANO SI I SI XIANI ASOHM TINVd 0
W 00S% NVAd JIVHL NAHL 0¥dZ SI (I)WASNAN 31 °"WASNIN AVHYUV ONIJAEA 00" dn 13§ 2
v 0SY% NVd t ATNO NOILdO INdNI Xd09 DI¥1IIAHWWAS d04 0
2 00%% Nvd ]
N 0SEY NVd 1+1I=1
a 00€% NVd dINT‘T=2 00¢ OC
0SZY NVd H=1 9
002ZY NVd AANILNOD G
0S1% NVd (A 1+0)2Z2d=(N) TZ01S
0019 NVd (A T+0)Xd=(R) ZXA0LS
Vo 0S0% NVd (X°1+0)Xd=(X) ZX01S
w. 000% NVd (X°r)zd=(A) 12018
3 066€ NVd (A°r)Rd=(M) 1X01S
3 006€ NVd (A*F)Xd=(X) IXO0LS
k OSRE NVd 0OON‘TI=3 § oa
/ 008€¢ NVd (£)INNODN=0DN
w” 0SLE NVd 1-(r)INNODN=JdIN1
t 00/ NVd # 0L 09 (1°03°(r)9viaN)d1
' 0S9€ NvVd 0
3
|
W

oy Lo, . t : N

b




I i iy Lt A

P udi A ER Ot A

T T T TR T T AR AT

P S e

e~

PR TX SN

e e T et mam v . A o i wavi ety ¢ e At -

~
\O
-

002L
0s1¢L
oot
060¢L
000¢
0569
0069
0589
0ng9
06L9
00L9
0599
0099
06S9
00s9
ns%9
00%9
0SE9
00ne9
0s79
0029
0<19
0019
0509
0009
0G66S
006S
0s8¢
008S
0sLS
onis
059S
009s
06SS
00SS
0s%sS

NVdNO 3
NVd
NVd
NYd N
NVJTVHd
NVd
NVd
"7d
NVd AHL
NVd TAN
NVd AN
NVd °“3dH
NVd
NVd
NV4daARVS
NVd
NVd
NVd
NVd
NVd
NVd
NVd
NYa
NVd
NVd
NVd
NVd
NVd
NVd
NVd
NVd
NVd
NVd

TONVIYI FHL 40 SHINYOD OMI HLIM 1N9 @ ASVD O ¥YVIIRIS
*I14rf NO11DJ3S NO dUV SHINYOD

OMI WAHIO AHL ANV ((I+X°r)1ld=(X°‘r)id °aI) r N01JO3AS

0 NANYOD ANO HIIM MVINONVINLI SI IVAILVII¥AVND HHL Lng
1v1idavad ANVId FHI OLNI QALYIANOD SI D ASVI 40 1INV
Q3CIS ¥AN0Od ITHL HOIHM NI 3dISVD FT9ISS0Od HONOHL ATIANITIND
*IVNALIVIINAVAD INVId V OINI TANVA INdNT SIHL L¥IANOD
0) W3AW0 NI XUVSSIIAN SI ANVId V OLNO SLNIOd WINUOD
40 NOIXLOArOodd V ‘3INVId V NI AIT ATI¥VSSADAN ION S3o0d
Vd STHYL 3INIS “1+r ANV [ SNOI1DAS NAFIMLAY TANVd QIAIS
0d V ALVHIANED SINIOd INdNI ¥N04 HOIHM NI dSVDI ‘IVAANID
VS dHL JON r NOIlDAS NO SINIOd OML AHIL NV INIAIDNIOD
T+r NOI1D23S 40 SINIO4d OML dHI HLIM T+ ANV [ SNOILDJ3S
NFAMLIIG TINVd YVINONVINL V FIVEINID SINIOd INdANT dNOd
JH) 10N 14 NOIJLOAS NO SINIOJ OMJ AHL ANV ONIUGIDNIOD
£ NOIJLOAS NO SINIOd OMI HIIM T+C ANV [ SNOILD3S
NAAMLAY TTANVA YVIAONVINL V ALVAANAD SINIOd INdNI dANOJ

*LSIXA ONITANVYd JAHL NI SHILITIHIS

3 USVO

taQ 4SV)

V d4SVD
S0d AAILA

INNJIILNOD

(I)ZANV=( (1)WASNAN) ZANY

(I)XANV-=((I)HASNIN) AANV

(I)XANV=((1)RASNAN)XANV

8 0L 09 (0°AN*IIRASN)II

*STANVd ADVHI VOYHIW IAIS IHOIYW ONIANOJSIYU0D HHL

0] SINANOJROD ¥O0IDFA LINAN NOISSV - NOIXdC INdNI DINLIWWAS ¥O04

D/ ((T1X8x2XE) - (ZAAxT1XA) ) =(1)ZANY
O/ ((ZZAx1X9)-(1Z20% ZX€) ) =(1) AANV
0/((129x2X4)~(2Z9xT1A9) )=(1)XANV

(Zxx((1XOx X)) -(1

NVdZAG¥IXH) )+ Tun ((ZZAxIXA) - (1ZGx XA} )+ Tux (( 17295 TAU) - (228%1A€)) ) 1HOS=D
(14M)1201S-(N) 2Z01S=22Z24
(14X)TA01S~(N) TAOLS=ZXY

NVd
NVd

ouir

TV -

LCLLOOLCOLOLLLOLLOLOLLLLLULLLOOLOC O

Loe

|




5 - e e R e P RIS, A o Taaiedie chan) T8
e T L Sashb ahci ittt R ik n M araniil T = he

o ° 0006 NVd g ((Zyx ((A)TZOLS-(T1+)) 2Z01S)) 1
- ~ 0668 NVd +A~««A,xv_»oam VTHN) 2X0LS) )+ ( Txx ((A) IXOLS~(T+N) TXO01S) ) ) 13dS=nS
| 0068 NVd ((Zex((F)12Z01S-(A)ZZO1IS))1
! 0588 NVd +(Zex ((A)TROLS=(N) 7X0LS) ) +( Txx ((A) IXOLS-(NX) TX0OLS)))1udS=S¥H
; 0088 NVd tdN ANV ‘NS‘S¥ ‘FTIONVINL 40 SIAIS AIYHL AHL 40 SHIONIT 135 o)
W 0S.8 NVd - 2
: 00L8 NVd . *TANVd IXIN AHL ¥ICISNOD OL INAWAWOINT )
: 0S99 NVd ANV 009 INFWILVLIS Ol 09 NAHL °1l ¥0d SALVNIQH00D 1IN10d TOWINOD 0]
o 0098 NV43 ANV “(I)S ‘VIYV ALNIWOD - TANVd UVINONVINL -V ASVD SI SIHL )
o 0558 NVd o)
. 00€8 NVd N ANNILINOD 001
- 0sY8 NVd o o)
m 00%8 NVd ! A o}
m 0GE8 NVd--=-rerrmercmec e c e c o e ec e meema mc e T et i B T S,
m 00€E8 NVd o}
] 0528 NVd 00Z 0L 09
_ 0028 NV4a : 11 40 VAYV ANI4d =4 ASVI - HATINVINL )
. NSTI8 NVd V SV INANI SVM I T1ANVd *FAIDNIOD T+f NOI1LDAS NO SINIOd OML NIHI )
/ 0018 NVd B 00€ 01 09 ((T1+4))ZZOLS*3AN°* (M) Z201S)41I
0S08 NVd4 o 00€ OL 09 ((1+)) ZAOLS AN°(X) ZX0L1lS)41
. 0008 NVd E 00 OL 09 ((I4AX)IXOLS AN (N) ZX0LS)Al 6
0S6¢ NV " 001 01l 09
006, RVd : LY JO VIYV (ONIJ ~ V ASVI - °“ATONVI¥L J
P 068¢ NVd V SV 10NdNI SVM I TANVd °*3QIONIOD f NOILDIS NO SINIOJ OML NHHI o)
[ 0087 NVd 3 6 0L 09 ((T1+X)T1Z01S° AN (X)1201S)41
3 06LL NVaA o 6 0L 09 ((1+X)T1A0LS AN (N)TAOLS)AI
P 00LL NV | 6 0L 09 ((1+1)IX0LS AN (X)IX0LS)dI
£ 0697 NVd : o}
- 009, NVd _ o]
W W 0SSZ NV4 *A¥1AW0ID INdANI FHI HOWNd ANNOA 3I¥V SINIOd ¢)
- 00S. NVd 10¥1NOD ANV (1)S V3I¥V FHL °*LNdANI SV ANVId V N1 SHIT SNHI ANV 2
L 0SY. NVd 3FTONVIHL V SV INANI SVM TANVA SIHL °‘AWVS AHI 41 °*3AWVS AKL AWV 1+ )
w 00%. NVd Y0 I NOIIDAS NIZHLIA NO SINIOd INJOVILAV OMJ 41 d3S OL ¥DdHD MON 2
: 0S€l NVd )
! 00€£¢. NVd ( (T4X°140)1d = (X°14r)1d °31) 0
0$ZL NVd ! T4f NOI1D3S NO WANWOD Q¥IHIL 3IHL QNV [ NOIJLDOIS 2

T GTENT Y T

e T e v T s e e ) - VR . V a1



AR S

Rl A

R i sl

TN MPRAT S T

Rtaicd AT

Ol

b Rl Mt}

s

AT ATV AR W S

e A — — o

o e— - —

169

00801INV4
0SLOINVZE
00L0INV4
0S901INVd
00901INVd
0SSOINVd
00SOTNVd
0SY01INVd
00%01NVd
OSEOINVd

DOEOINVIYV

0SZ0INVd
00ZOTNVd
0ST10TNVd
O0TOINVd
0SOO0TNVd
00001INV4a
0666 NVd
0066
0586
00R6
0SL6
00L6
0596
0096
06$S6
0056
0S%6
00%6
06¢€6
00€6
0$ 76
0076
0s16
0016
0506

NVd

NVd
NVd
NVd
NVd
NVd
NVd
NVa
NVd

Nvd
NVd
NVda
NVd
NVd

NV

asvo-

z<@.,
NVd

1T1IM

1V

+(7

961 Ol 09

X3410-(N) ZAOLS=Xq

S0T 0L 09 ((N)TA0LS°* 17 (N)ZX01S)4AI

Xd414+(X) ZX01LS=X0

Y01 Ol 09

Xd410-(X) 2X01S=Xa

€01 Ol 09 ((N)IXO01S 1T1°(N)IXOLS)AI
(*€/((N)722018-(N)1201S))SgV=24410
(*€/((X)2A0LS-(NA)1X01S))SEV=X3J1a
(*€/((X)ZX01S-(NA)TX01S))seV=XaA1Q

- 1 7TANVd ¥YVINONVIVL AHI 40 VIVYV 40 QIOWAINIAD IHL 1V UALVIOT
AYV HOIHM “DZ ANV ‘DX ‘DX SHIVNIQYO00D INIOd TOWNLNOD ALNIROD

(I)S=((I)HNASNIN}S (0 DA LARASN)AI
*AQANDISSY VAUV AWVS TANVd AOVKRI HOWUINW
*¢/(3N1IS x NS x S¥)=(I)S
((Zx»((1SONV)S0D)) - - 1)1¥DS=3ANIS
*7TANVA ¥VINONVIAL 30 ‘(I)S ‘VvaYV AIVIUNS AINJHWOD

ATINO INANI DIY1IWKAS

INNIINOD
009 01 09

0°1=43d01S
COCOMAAAA L N(9T6°9)FLTUM

T+3=XAMN

1+0=CflF

Z01 01 09

(9NV1S)S0DUV=1SOHNY

101 01 09 (0°1°19°(9NV1IS)SaV)dlL
*g3’Ndd0 ¥YOYUI AT *0°I= YAJdO0LS ANVH
*ONIAIONIOD A1TIVALOV 10N 109 WAHIIONOL S01D 001 1NdNI ONIdg

NVJdSIN1IOd WIANWNOD 'TANVd OMIl O0J 3ANA ATEISSOd (IUNIDI0 SVH YOVUA AJOANNOH

IHAWAN “JON JI °1 0l 1IvAdI YO NVHI SSAT (ONVIS)SEV d1I NDFHD
(NS»SUx* )/ ((TxxUN)~(ZxxNS)+(TxxSH) ) =INVIS
((Zxx((A) 2ZOLS-(T14+X) 2Z201S)) 1

#2 ((X) TXOLS-(T+N) ZAOLS) )+ ( Texe ((N) TXOLS~(T+A) TXO0LS)) ) 13dS=uN

%01
€07

1

101

(RS e

VOO0

-a
-

R .




. TR TRRT

AR o e

T AT T o

ot - o A bk it

e

o

170

T TR T R T s T

009 ZINVd
0SS ZINVA
00S Z1NV4
0GYZINVd
00%Z1RVd
0SETINVE
00€ ZINVd
NGTTINVd
007ZINVd
0STZINVd
OO0 ZINV4A
OGSO ZINVA
000ZINVd
O0S6TINVA
00611INVd
0GBTINVa
0OBT1INVd
O0SLTINVd
00LTINVd
0S9TINVd
009T11INV4a
0SSTINV4
00STINVd
OSYTINVd
00%11INVa
0SETINVd
OOt T11INVd
0SZTINVd
00Z11NV4
OSTTINVd
OO0TITINVd
0SOTTINVd
000TINV4
0SEO0INVS
GO601NVd
0S80INVd

PR K AT

*TANVd RL 1+1

01 09 NV Q3aNInd3¥ 41 XAWINZ FT19VI INIW4 °(a3sn 1NANI DINYLINRAS
d1 TANYd 3FOVKI S1II ANV ) 1ANVd HIL 1 NO 3A131dHOD SNO1LVINI1VD

ANNTILNOD
(1)2Z=((1)WASNAN)DZ
(I)2x-=((1)WASNAN)DRX
(1)0X=((I)KASNIN)IX

SI1T OL 09 (0°3AN°1AWASN)AI
! $1ANVd AIVHI YOINUINW

0l SAIVNIQHOO0D INIOd TOHINOD NOISSV —-ATINO LAINI DIVLIHNWAS ¥Od

* 2/ (2a+2a)=(1)02

* ¢/ (X34+2a)=(1)D01

U/ (XA+XA)=(1)0X

2431a+(1+%) 7201S=213

%11 OL 09

z331a0-(1+X) 2Z0lS=24

€11 01 09 ((A)1Z201S°11°(1+N) Z201S5)41
RAA1A+(T+N) ZXAND1S=XY

Z11 01 09

AJATA-(1+N) ZA01S=13

T1T 0L 09 ((A)T1A01S°L1°(1+X) ZR0L")A]
Xdd1d+(14N1) ZX01S XA

011 01 09

XdJ10-(T+N) ZX01S=X3

60T OL 09 ((N)IXO0LS LT1°(T+X)2ZX0ILS)A1L
(*€/((14M) 2201S~-(NX)1201S))SqY=ZasL1a
(*€/CCT+A) TAOLS-(A) TXAO1S))SHV=R341Q
("€/7(CT4+N) TX0IS-(A) IXOLS))SaAV=Xda1qa
2441a+(3X) 22018=2a

801 01 09

za41a-(X) zZzols=2za

LOT OL 09 ((X)1Z201S°11°(N)2Z201S)al
Ad410+(N) ZAO1lS=XQ

Stt

211
€11

(AR ]
1113

o1t
601

801
Lot

901
SO0l

LOLWOO

VWO

i
|
|
;




T TR R B

R e !
! |
M
m 00%YINVd ANNIINOD C€OZ w
0SEYINVA )
00EYINVd 3 1
OCZYINVderom v mreme e m s e e e e — e e e s e —esCme s e e mme e me - mm =)
00ZYINVd )
0STIYINVd 009 01 09
001Y%INVd ]
0SOYINVd (TT°T=1rA  (ICN)SAHSVA® (ILN) SAHSVA“ (IrN) SANUSVA) (B06°9) HLIUM
V 000%INVa YZUA PANIYXAUAT (T1T16°9)ALTUM
0S6€EINVd ((I)RXSNAN)S ((1)KASNAN)DOZ+

006CINVA* ((I)HNASNAN)DA“ ((I)HWASNAN)IX ‘€Z24d“€X¥I ‘EXUd  (IIHASNAN (016°9)31LTUM

m O0SBCINVA ZZUd* ZA8d° X Ud (606°9)ALTIYM
00BEINVA 12¥3°‘T1A94°IX¥a (906°9)alIyYM

w OSLEIRVd (M) ZzolS=%24d
! 00LETINVd (1) ZAOLS-=YAud
! 0S9EINVd (J) ZXO01lS=%X¥d
_ 009€INVa (1+X) ZZOolS=€£ 284
0SSETINVd (1+X) ZX01S-=€X¥4d

00SEINVd (1+)1) ZX01lS-¢€Xad

0SYCINVd (X)1201S=724d

00YE€INVd (A1) 1X01S-=ZXUd

0SECINVa (X)1X0LS=2ZX¥d

00ECTINVd (1+3)1201S=1244d

OSZEINVE (1+A)1X201S-=1X44

COZLINVd

(1+A) 1X01lS=1X8d

w OSTELINVd 009 01 02 (1°03°LAKKSN)AI

: 001€TINVd )

w 0S0E TNV :1 13ANVd Ol 2

. 000€ TNVd (F1L1S04d0) 1TANVA F9VWI FHIL INI¥d ‘a3sSn NOILdO DIVNLIWKAS 41 IXAN )

E 0S6ZINVd 0

w 006 ZINV4 (TTCT=10X° (ICN) SAUSYVA’ (IFA) SAHSVA® (IFX) SARSVA) (§06°9)ALTIUN

, 0S8 ZINVd (1+%) 2Z01S° (1+X) ZAOLS‘ (1+A) TXOLS {906°9)ALIUM

W 008ZINVd (I)S°(I)DZ°(I)IXR“(I)IX‘(N)2201S°(N)ZAOLIS*‘(N)XOIS‘T (L06°9)ILIYUM

m 0SLZINVA (1+X) 1ZOXS  (T4+N) 1A0LS  (1+M) IX01S (906°9)31IdM
00LTINVE (X)1201S°*(A)TAOLS  (N)IXO0LS (906°9)ALIYUM

0S9ZINVA 009 01 09 ((1°D3°LSIIN) ANV - (0°DA*D1VIN))aX




bk A

K

T T T

i

Pt R i Al

K Zaad o aue Bl

e S ML < Ml b e

L
LS

o~
~
—

00Z91INV4 (*€/((A)IX0JS-(NA) TXO0LS))SHAV=XJI1a
OGTOINVAY ASVI-- 1 TANVd MVVINONVIVI FHI 40 VIUV 40 QIOWILNFD FHL IV a3ilvdol
00191INVd ¥V HOIHM ‘DZ ANV ‘DX ‘OX SHIVNICQYO00D INIOd TTO¥INOD FALNdROD
0SO091INVa

0009 1INV4 (1)S=((I)HASNAIN)S (0°DI*LARASN)AL
NSGSTINVd ! RINO LOANI DTHIAHWAS °*QANDISSY VAUV ARVS TANVA AOVHI YOUWIR
006SINVA "¢/ (3ANIS » 41 x SW)=(1)S
074 SINVd ((Z»x((YNONV)SO0D))=-"1)14DS=ANIE
008G INVa *TINVd UVINONVI¥L RHL 40 ‘(I)S °‘VIYV JOVIUNS FLN4HOD
NSLSINVd

00LSINVd ANNILINOD
0S9GINVd 009 01 09
009G INVd 0°1=%3401S
0SSSINVA COCL N O AMIAN(LT6°9)TLINN
00SS TNV T+A=XNAN
0SYSINVd 1+C=rrr e
00%STINVZ 702 01l 09
0SESINVS (9NVEN) SODEV=YAINY
00tSINVd 10Z 01 09 (0°1°19°(ONVAN)SEV)A]
0SS ZSINVd *@3WND00 YOUNA 41 “0°1= ¥AJOLS AAVH

00ZSINVA 1TTIM °ONIAIONIOD A11VALOV ION 109 YIHIADOL HSOTY OOL INANI ON1dAW
OSTSTNVJSINIOd ¥3ANH0D TANVA OML 01 3nA XTH4ISS04d dAZ¥WNID0 SVH dOUWE JI04NNOY

001SINVd MVOIRANAN ‘ION 4I °1 Ol IvAdD3 J0 NVHI SSAT (ONVAN)SHY 41 ADIHD

0SOSINVd (BlxSY%°2)/((Zy»1S)-(Zx»UL)+(Zxx¥SYU))=9NVHN

000SINVda ((Zxs((T4A)T12015-(14N) 2201S))1
OCGYINVA+( Zyx ((T+A) TXOLIS~(14+H) ZAOLS) )+ (Zux ((T1+A) IXOLS-(T+N) TXNLS)) ) 1UdS=NL

006YINV4a (CZxe ((A)T201S-(T1+A)1201S))1
0S8YTNVd +(Zre ((A)TROLS=(T4+NA) TAOLS) )+ (T ((N) IXOLS-(T+A) IXO0LS)))1udS=IS

O0RYINVA . ((Zx((N)T1Z201S-(N) ZZ01S) )1
0GLYINVa +(Zen (A)TA0LS~(NA) TXOLS) )+ ( Tu»((A) IXOLS-(N} ZX0LS)))1uDS=SY

00(YINVa ¢ 91 ANV ‘1S ‘SH ‘FTOPVINY J0 STQLIS FIWHI FHL 30 SHIONI1 139

0G99 INVd

009%INVd ANV 1XAN HIAISNOD Ol INIWIAWINI

0SSYINVa ANV 009 INAHALIVIS Ol 0D NIHL °*SAIVNIQYOO0D INIOd TTOMINOD

00SYINVd ANV ‘(1)S ‘Va¥V FLNdWOD *TANV UYVINONVIWL € ASVI SI SIHL

0SYYINVd :

[A1 R 4

102

QOO

(SRS RERS

LLOLOLOO

!




- A A

AR, T YT ST TR ORI TR

T P

~—

e B

VSRR

L)
~
—f

YU WS T

B e i ke ST R S IRE W

000R1INVd
0S6LINVA
D0GLINVA
0SRLINVA
008L1INVA
0SLLINVA
00L2L1NVd
0S9,1INVd
009 INVd
0SSLINVA
00SZ1INVd
0SH%L 1NV
00%L 1INV
0SELINVA
00 L INVd
NS ZLINVd
007L1INVd
OST1LINV4Y
0NT1LINVd
0SOLINY4d
000L TNV4
0S691NVd
00691NVd
0SR9INVd
00R9TINVA
0SL9TINVJ
00L£91NVd
NG99 INVd
N0991INVd
0SS9INVd
00S91NVa
0S%91INV4E
00%91NVd
0SEITINVL
00£91INVd
0$T91INVA

Rt \ee)

-

i

ALCEEAS

N

Al

SV R TREE R S e T T TRV T TN

C1Z 01 09 (O AN LANASN)JII
! STANVA IADVWI YOBV¥IRW

01l SRLVRIARO0D LINIOd T0MINOD NOISSV -ATNO LNdN1 DIULIMKAS ¥WOd

*2/(2342a)=(1)02

* T/ (R3+AA)=(1)0RX
*T/(XA4XA)=(1) DX
2410+ (T+NX) 12015=213

¥1z 01 09

28410=-(14+X) 1Z01S=2%
((N)Z201S° 11 (14+A) 12018)d1
RAA1A+(T1+A) TAOLS=XA

1z 01 09

AdJ1A=-(T1+N) 120JS=23

112 01 09 ((A)ZAOLS* LT (1+A)TAOLS)AT
XdA1a+(T4+N) IX0LS=X1

012 01 09

XA41a-(1+N) IXOLS=X2

0Z 0 09 ((N)TXOLS LT (1+N)IX0LS)JT
(*C/7CCI+RX)1201S=-(NX) TZ201S))SAVv=24410
(
(

€12 01 09

6

¢
CE/CCIHN)TR0LS-(N) TAOLS) ) SHV=RAJ1q
€/CCTI4+N) IX0LS-(N) IX0OLS))SAV=X3d1Q
Z441aq+(X)12018=2Q

80Z 0Ol 09

23310-(N)1201S=20

so« 03 09 ((A)Z201S8°11°(N)1201S)4d1
AdAT1a+(A)TAOLS=RU

902 01 09

AJATUA=(A) TAOLS=XQ

S0Z 0L 09 ((N)ZAOLS LT (A)1AQLS)AI
XA310+4+(N) 1X01S=Xa

%02 0J 09

Xa1a=-(X)1X0LS=XA

£E0Z 01 09 ((AN)ZXOLS"11°(X)1X01S)dIX
(€/7((N)T12018=-(N) 220535))S9vV=244d1q
( €/((N)1X0LS=-(N) TAOLS))SUV=RAd1Q

A el L A R . SR A R

or1e
60¢

802
{oz

902
s0¢

%0¢
€0

VDOCO

-

L

P P




et ot ol

Kk il e

T

T AR

it k. Mt

v atae S

E Bt dh Do i

TR

IRk Ao I S itttk it A

B TR

e e TR WATA e W e

0086 1NVd

i Ll i d Al s ) han kit A oSGl AL ﬁ!.d.i..‘:v‘{. e A b i itttk R LM S a4 cth bt b DR A A . B S R A R i bl

...sznzmzvm..Aavz>nz=zvum+

0CZ6INVA ((T)HASNAN)DA ((T)RASNAN)OX € ZNA ' CANG €XNHA® Auv:»azaz (0P16°9)3118N

00L6INVd
0S961NVd
00961NVd
0SS6INVd
00S61INVA
0G261NVd
0096T1NVd
NSEGIRVA
00f 51NV
0GZ6TINV4
0076TNVd
NGT161INVS
ODT6INVY
0GN06INVd
0006 1NVd
0G681NVd
00681NVd
os8sIuivd
NORBINVd
nGLBINVd
00L81NV4
0S981INVd
N0981NVd
0SSBINVd
00SBINVd
0GYRINVd
0078 1INVd
NCEBTINVI
00EBINVA
0G7ZBINVd
NOZBINVI
DSTRINVS
NOT8INVd
NGO8INV4

TZAd ' TANA* TXNUd (606°9)HILINN
1ZNd° TANd 1X¥d (906°9)ILINM
(%) zZols=%2ud

(M) TAOLS-=%Add

(M) 7IX01S=9X¥d

(1+N) 720)S=€244

(14+)1) ZA0LS-=CAUd

(T+X) IXOLS=tXUd
(MN)1201S=77244d
(X)1A01LS~=ZANd

(X)) IX0OLS=¢Xu4d
(t+X)1Z0LS=120d
C1+MX)1X0L8~-T1XH4d
(14X)IX01LS=XHd

009 0L 09 (1°DA*LIRNASN)AI

1 TIANVA 0l
(31150d4d0) TANV4A AOVWI FHI ININ4 ‘d3asn NOJLAO0 DINILAWKAS AT IX3IN

(T 11N (IrR) SHASVA (TLRA)SHUSYA (TrA)SANSVA) (BO6°9)ALTHN

(14%) 2201S (14N) ZAOLS  (14MN) ZX0LS (906°9)ALIUN

(1)s'(1)0 u (1)2a°'(1)0x° Agvuuoaa (X)) 7A0LS (M) X01S‘1 (£06°9)ALIYUM
(T+A) 1ZOLS  CT+A)TAOLS C14A) TX0LS (906°9)ALIUN

(A)170LS (A T120LS (NI IXOLS (906°9)ALINM

009 O1L 09 ((T1T°DA°JSIIN) ANV (0 DI DIVIN) )41

*ITANVAE RL 1+1
01 09 GNV aa¥1INOIN 41 XAHINA 377dV) INI¥E *(aasSn LNANT ODINLHAWKAS
41 TANVA FOVHI S1I aMV ) '14NVd HIL I NO 31314H0D SNOTLVINOTIVD

AONTINOD
(1)0Z2=((T)MWASNAN)DZ
(1)DA=-=((T1)RASNAN)DA
(1)0X=((1)NASNIN)OIX

CO0O

VWOOUOLOO




ST WY R e -

——— T

——E T

175

|

0091 2ZNV4
0SS 1 INVd
00S12ZNVd
NSYTINVA
N0%TINVd
NSETINVI
00ET TNV
0S Z1ZINVd
N0 Z1INVI
OSTUTZINVA
NO11ZINVI

O IR i al S AT e L

T LI P TS E LTI TR

((SIAQu(I)XANY)=(T4+N) XOLS)=(T+N ' 1+C)Xd
((S1ax(1)ZANV)+(N) 2201S)=(N T1+1) 24

) ((SIAuw (1) XAANV)+(N) ZAOLS)=(N*T1+[) X4
((STA¥ (I)XANV)+(N) ZXOLS)=(R 1+r)Xd
(C(SIAu (I)ZANV)+(T4N)T1201S)=(14+N'F) 2Zd
((STAu(TI)AARV)+(T+N) TAOLS)=({14+X ) Ad
((S1Au(I)XANVI+(T+N)IXO0LS)=(T14A°r)Xd

B ((STIAv(I)ZANV)=(X)1201S)=(N'r)2d
((SIau(T)RANV)=(N)TA01S)=(N'C)Xd
((SIAw(I)XANV)=(X)TIX0OLS)=(A‘T)Xd
((CT+R)TZ01S-UVAZ)w (T

0SOTZNYAI)ZANVH((1+N) TA0LS=UVHA) n(T) AANVH((T+RX) TXOLS=-NVAX) ¥ (1)XANV)SAV=SIA

0001 TNV4
0S602INV4I
0060°NVd
0S80 INV4
0080 ZNV4d
0SLOTINVA
00LOZNV4

*9/C(T+N) T20LS+(N) TZOLS+(N) T1ZOLS+(T1+N)1701LS)=¥VE2Z

*9/((14+X) 2XOLSH+(N) TAOLS+(N) TXAOLS+(T1+RX) TROLS) =NVHA

*H/(CT+A) TXOLS+(N) XOLS+(A) IXNLS+(T4N) IXOLS) =HVHX

*NO11DArodd ‘1ANVA NI QAATOANI 3¥V ANV SANTIVA INANT TTVNIDI¥O AHL
40 SNOTLONNd ¥V S10 ANV ¥VEHZ ANV ‘¥VER ‘¥VEX °*1Z ANV IXA°‘IXOLS
NI G3¥01S NIVHEX HDOIHM SIHNIVA INIO4 JINANI ‘IVNIOIYO ON1OVI4d3R SNHL
24 ANV °‘Ad °Xd NI SINIOd HANYOD MAN ASTKL FWOLS °*SINIOd INdNI

0S90 ZNVAIVNIOINO FHL WOWA INIWIJIIIA MON SINI1Od WANHOD HNIAVH vyaLviIdavad

0090 ZINVd
0SSO INV4
00S0INVd
0SYOINYVd
00%02NVd
O0SEOZNVL
0CEC INVd
05 ZOZNVA
00 ZOZNV4
OSTOZNVd

ANVId V Ol ASIN SAAID SIHL °*3INVId V OLNO '1ANVd ¥VNVId NON
SIHL 123rodd °‘l1S¥Id °S3AIS ¥NOA HIIM LNANI NH438 SVH TANVd SIHL
*SAITddAY D ASYD ATHVEONd °3 MO ‘G ‘' D ASYI HIHILIA SI SIHL

ANNILNOD 00¢

VOoUWOLOLLOLIULOLO

o)
J

°°-° N:‘&"-"'||-("|-I."'--'. P NPT M BBV BT WEBORE BT GG I TN TGS S eSS '.l'l."'o

0SO0INVA
0000 TNV
0S66TNVd
0066TNVd
0SB6TINVSE

009 01 0D

JSRHSYA' (IrN)SAHSYA) (B06°9)ALIYM
9ZAd ' YANd HYXYA T (1T16°9)ALIUM

(1T 1102 (ILN) SANS YL

0

)

&%

!
M
{
1
J
i




AT E-TRer ST

tm~

g A - i

Sl L

X

TR

R NPT o et

T = TUTY AR ST T TR

2
~

00%€ 7ZNVd
DSEE INVA
00€Ef ZNVd
0S TEINVA
00 7€ TNV4
0ST1EZNVd
001€ ZNVd

0S0E ZNVA

000€ ZNV4
0S62ZTNVd
006 ZTNV4
0S8 ZTINVd
008 TINV4
0SLZINVd

v

0°T=43d0LS
: S Axxxuv~u:am (NMAN) TAOIST
.AxgggvNxo*a.xzsx..svﬂuoam.Agvﬂrosm.ﬁgv~x:am RPFrr (£26°9)3L14M
szxxvquoam.ﬂzgxzv_youmd

.AssxxV~xoam xzxx sz.woam (X)1X01s"* Axv~x0am Nr (7226°9)H1I¥M
_ ‘ ANRARNFOrP L I(ET16°9)HLIUN

e - "y n_‘A : T+HA=DINN

p ; v 1+r=rerer
4; s R ~on ¢l 09 ((0-0° mz :mu WO (00 AN"DIL))JI
, g *HIVE I1IM

NAY ° O° _n=4aoam su«: SHNDD0 1} a1 saa. ATANITING AuNA ST 11
*VIYV 0N3AZ Ine .zaauz ALINIZ' HIONIT OHHZ FAVH NIHL T1NOM 1INV
SIHL °*NOIlDAS SSOWD X ANVE FHI NAIMLAN UHOVId A9 01 ONILAWILLY
s1 q<:up<4~=a<=a MAN ARL IVHI HANS ANIT V oazo 43304r0Nd SVM

00L TINVATANVE 10NdN] x:@ zw:a d¢4 :90: >J:u A1 COXAZ 3JUV NS ANV AL 4T NOUHD

0S9ZINV4
009 ZZINVd
0SS ZINVA
00S TINV4
0SYIINVA

00%TINVE
NSETIRVE

00€ ZZNV4
0¢ ZTTINVd

0OZTINVG

0ST1ZINVL
00T TZNVE
0SOZZNVd
000ZZNV4
0S61 2NV
0061 INV4d
0S812INVd
00812ZNVd
OSLITNYVd
NOLTZINVd
0$912ZNVd

i .
o L

AN«cﬁax £)2d-(1+%140)2d)1

+~..AAs avxm A~+x _+qvﬁa~+N.aAAx CIXI=(14A " 140)X3) ) LubsS=nS

(Zyn (A 1+0)Z2d-(1+A' L) 2d) 1

+7ve( (¥ ~+qv»a .~+4 wvuav+~«¢Aax T40IXd~ (14X r)Xd))18ds=14

o (e (4N TH0)Zd=-(NCTH0)2d) 10

.,+~.¢AA_+x 1+0)Ad- Aa ~+qv>mv+~¢«ﬁﬁd+x T+0)X3-(N 14+0)XI) ) uis=un
(2w ((1+X°P) 214X 140) 24) T

+2v2((T14N°'C) A~ ._+s T4C)RA) T (CT4N"O)XA=-( 14N [4T)Xd) ) 33DS=nL
(Zep((XN*'C)Z2d-14N°T)ZA) T

+~....x FIRE=CTI4R°CIRd)+2wn (R C)XA-(THR°T)IXQ) ) INDS 1S

(o (A T4r)Zd-(N°T)2a)1

+~..Aas T40)Ad=(R'LIAA) + Zun ( (A T40)XA=(N'r)Xd))1uhs=8Y

WALV QANOAHD ST C-HL * RdAL 7 ASYD WO O ASVD J0 FTONVINL V

AN AVH IVHRIVIINGVAD 3FHI FLON °NS ANV ‘LY SIVNOOVIU HHI ANV

‘UM NI CLS SH IVNALVIINOVND AWL 40 SAGIS HHL A0 SHIOHNET FINdNOD

((S1Qx(1)ZANV)-(T+N) TZ01S) = (1+X°14f) Zd
((S1a¥ (1) AANY) =(1+X) ZAOLS) =(14X° 140 ) Ad

o7 P STIORS TR RETRT NS TR TS IR SRR VTS T T

QOO LOLOLOLOLOLU

(SIS RS RS




—- e WERWETTAN PE 2§ TG T TRy

1; -
B y— Y GRS B MO O ) DA L M < P -

A a Al A A e

- m 00 7S INVd , S0¢ 0J 09
ﬁ 0G TG INVS (ONVE) SODEV=HINY
’ 007G INV] . %0€ 0L 09 (0°1°*3i9°(DNVH)SEYV)IT €0
u 0S0S INVA 009 01 09 ]
m . 000ngS ZNVA 0° 1=N3AdO0LS ‘
; 6GS6Y INVE CROLEAMMA R LAMNMNN(616°9)AITUN !
U 0069 INVd 1+X= AN |
w 0S8Y TNV I+0=rrer 70¢
: 008% INVA €0t 01 09
- 0SLY TNV (ONVS)SOJHV=SONY
, 00LYINVE : Z0€ Ol 09 (0°1°19°(ONVS)SHAV)AX
0S9% INVd " , | )
009% ZNVd . , *0°t = W3dOLS 13S o)
.Am 0SS Y ZNVI *AL17119V1S “IVOINAWAN NOd WAHIADOL 3S01D 0L ONIAM SINIOA WANXOD o}
| 00SYZNVd Ol ANA ATHAVEONd ST ASNVD FHL °*AANADD0 SYH ¥OWNA JJI0aNNOWw 'IVIVE V o)
k- 0SHYYINVA ‘1 NVHL Z¥YOR SI (ONVS)SEY ¥O (ONVU)SHY HIOS YO WHHLITIF 41 ¢ XOHHD 2
_ 0099 INVA (SHUNe* T)/((TxunNS)~( TuxSH)+( ZxsNN) ) =ONVY
: 0SEYINVA (1SwSU»° T)/((Tuxl¥)~(TuxlS)+(TxxSH))=ONVS
& 00CY INV4 - )
i 0S ZY INVd *IYNILIVIIVAVAD AHL A0 VIUV 40 2
X 00ZYZNVd CGIOWINAD EHJ LIV *DZ ANY ‘0% ‘OX SALVNIGWOOD INIOJd TONINOD AHL 139 2
& NG TYINVA 0SIV °SIVHALYIINAVNAD ANVId ‘1VNIANAD ¥0d VINKROI ONISN VI¥YY ILNINOD 4]
| 00TYZNVa *IVRILVIIAAYAD WVNVIA 3ANL V =~= D ASYD S1 SIHI-- ASIMYAHIO )
uw 0S0Y ZRVd _ - )
. 000% ZNVd . “u_;;,t , 005 01 0% (0°0°DI-¥N)4I
;o 0S6E INVA , PR . 00% 01 09 (0°0°ha-1s)d1
NORE TRV . S R “19NVd FHL OL S311ddV A ASVD -- 0°0 =¥n 41 o}
. 0S8EINVE v ' *MANVd IHLl Ol SH114dY @ ASVI -~ 0°0 =1S 4l 2
.. C0BEINVE , "L *11 &40 MOIIVI0T INIO4 TOWLNOD ANV VI¥V AHL 13D 0L o)
onanuzxg_“m==~a<=ou 1¥108d¢ OL HONYRE SI LI 31 *3dxd 3 ISVD ¥0 0 ISVD 3IHL o)
00L€ TNV [ uo maoz<axn V S1 TIVRALVITAQVAD ¥VNVTd HHL 21 AIS OL MON AXDIHD )
0S9t INva i . | oo o 2 .
009E NV ) L o L o ANNILNOD 10€
ocgE MV .. - B T R 9
005 INVd : | o ‘ R BT 2

osygINva ; Sy o 609 0l 09

__ ' B EE




[
r~
-4

000L INV4
0S69TNVA
00692NVd
0SA9INVA
0089 INV4
O0SLI9TINVA
00L9INVA
0S99TNVA
0099 INVJ
0559 INV4
0059 INVd
0SH9 INV4A
00%9 TNVa
0SEIINVA
00E9ZNVA
0SZ92NVd
N0 TI9INVA
0S192NVd
0019 2ZNVA
0S09 ZNVA
0009 INVA
0S6S TNV
006S TNV
0SRS TNYVd
0086 INVd
0SLSINVA
00LSINVE
NS9SS INVA
009G INV4A
0SSS ZINVd
0066 INVd
0SYSINVA
00%S INVA
NSECTINYL
00€S INVd
06 7S INVA

=3 3SVD

HL 1 3H1l NO D2

ATINO 1lRdN1

aNv ‘021

OQIYLIARKAS

ST/ T4 RA+ (N M)RA) =19
/R I4LIXAH (A L)IXA)=XO

(1)S=((1)WASNAN)S (0°HA*LIMA

*QANDISSY VIYV HRVS

*aald3a

*VI¥Y A0 GIOWNINAD LV NO1LIVDOT °
‘OX 1NIO0d TOHINOD 30 SILVNIQHOOD

TvVNILVII8avnd

FLNAROD

SN)J1

TANVS FOVHI HOWYIH
J0V ANV CQ1'IVA VIHY

(bsvIxv)Iuds=(1)S

009 01 09
0° 1=¥340LS
szxxvunoam (AANXNN) TAOLST

.Ausxzvﬂxoam AN’ AuVNNOHm (A)ZAOLS (A) XOLS A CIFI(F 26°9) 11N

(AMAA) TZOLS* (ANAN) 1ROLS T
COUIRI) IXOLS NMARN (NI TZOIS (M) TRAOLS (H) IX0LS A r(T26'9)A12UM
(1726°9)H1T1¥M

AWANNLCOrrL' s 1(026°9)ALINUM

hR .10 R K]

JNIHd -

T4HN=3A0N
V+f=FIT

GITTVANT VIUV

90¢ 0l 09 (0°0°39°hsviNv)al

(Zew(C 27/ (UONV4HSONY) )T

mouvc==«=a«am«muv ((Un-3)s(N1-3) s (1S-d)¥(SU- mvv-cm<4¢<
cZ/CUN+NLH+IS+SN) =

*)1 ONIT43ADIV FYOJ3H ANIVA <ux<
a0 »a~a~4<> A23HI .4<=ma<4~ma<=a ¥od ‘(1)S

! #

vary

qdvaens 13o

JNNTILNOD

009 01 09
0 1=¥3d01S

FELL O RMNN A L MARANW(OAT6°9)ALTUM

THA=dANRN
14f=frrf

90¢

SOt

vo¢e

VoL aQ

(SIS RS

ey

¢
|
{
K|
1




179

0088 INVd
0SLBINVI
NOLBINV4
0698 INVA
0N9B INV4
0SSBINVA
00sS8CTNYd
0S98INVd
00%8 INVd
0SEBINVI
00EB TNV
0€ZBINVd
00 ZPINVd
0S18INVd
0018 ZINY4E
0S08CINVd
0008 ZNVd
0S6LZNVd
006L INVd
0s8L ZINVI
00RLINVA
0SLLTINVA
00LL TINV4
059, INVE
009, INVd
06SLINVE
00S L INVd
0SYLINVA
00%L ZNVd
0SELINVd
00€ L INVA
0S 7L INVd
007L2ZN%4d
OSTLINVA
NOTL INVd
0SOLINVd

(A)TAOLS~=ZANd

(M) IX0OLS=2X ¥
(14+MX)17205S=1ZUd
(1+X)1X015-=1A4d

(1+4) IX0LS=IXNHd

009 0L 09 (1°DA*LIHASN)AI

:1 TANVA 01
(311SCdd0) 113NV IFOVHI ZHL JINIWd ‘a3ASA ROILJO wuzPMIZ»w 41 IX3AN

(TT 1A (ITN)SAUSYA (ICA)SAHSYA* (IrN)SAHSYQ) (RO6°9)ALTIUM

(1+7) 2201S* (A +X) ZAOLS  (1+A) 2X01S (906°9)ILIUM
(1)S°C1)2Z°CI)IR*(I)IX*(N)TZOLS  (N)TAOLS*(N)TX0IS' L (L06°9)ILIUM
(14X)1Z01S  (T+N) TROLS  (T1+N) IXOLS (906°9)HLIUM
(R)1201S (A TAOLS (A)IXOLS (906°9)4ALIUN

009 01 09 ((1°DF°LSITIN) ANV (0°03A°ITVIN))AI

*TANVd HI 1+1
01 09 QNV d3NIND3IW A1 XWINA 4T18VI INIHA *(A3Sn INdRI DIWNLIIHHAS
d1 TANVE F9VKI SL1 ANV ) TANVA HIL I NO ALITdKOD SNOILVINDIVD

ANNILNOD
(1)2Z={(I)WASNAN)DZ

(I)DA-=((I)WASNAN) DA

(1)OX=({(1)HWASNAN)OIX

L0t 0L 09 (0°3IN°LAWASN)AI

! STANVd A9VWI MOUMINM

01 SALVNIQHOO0D INIOd TOHINOD NODISSV =-ATNO 1INdNI DINIANKHAS 304

U/ (2n4+729)=(1)02
*Z/(AN+XD)=(1)0X
*T/(XN+X9)=(1) DX

/(IR T4r)Zd+(14N°r)Z2d) =2H
/IR T40) XA+ (T40°r) X d)=iN
CT/CCIMN I+0IXA+(T4N L)X d) =XH
WA TI4+r)Zd+(N°T)2d) =29

Lo€

OO0

VOO

VOO




S 0090€ENVd FEFC AP XANAN(Y76°9)ALTIHM
- 0SSOENVE T+ =NANAN
00SOENVd 1+40=Crrr 10% :
NSY0ENVA 0% 0l 09 :
00Y0ENVA . (ONVIS)S0DUV=1SONY
0SEOENVA 10 0L 09 (0°1°19°(9NVIS)SHV)AI
00E0ENVA * 0°1 =W3d01S 1AS °ALITI9VIS IVOIINIKNN HOJ UAHIIONOL )
0SZOENVd 3SO010 001l S1NIOd MANWOD HSNIAVH Ol X1RISSOd and S1 SIHI *ai¥ndio o}
W 00Z0ENVA SYH NOYWI 40aNNOW ¢ O°T NVHIL 3FYOW S1 11 41 - (ONVIS)SHYV NIOAHD )
- OSTOENVA ]
- 0010ENVd (N1uSU° T)/((TxxAN)-( Twx¥NL) +(TxxSU) ) =ONVLS
‘ 0SO00ENVd 2
w 0000€ENVA !NOT1IVDI01 INIOd TOMINOD aNV VI¥V o)
4 0S 66 ZNVd A0VINNS 13D °TANVA UVINONVINL a3ldaroAd °-- a ASYD SI SIHL -- 2
m 0066 ZNVd _ 2
: 0S86 ZNVd _ ANNIINOD 00%
‘ 0086 ZNVd ¢)
m 0SL6INVd 0]
_ 006 INVd 2
Qﬂ@@ NZ‘&II'C!l-.ll.!lllll.ll'.i. T T kN e X llfllllU
: 0096 ZNVd o)
NSS6INVA 009 OL 09
) 006 ZINVd 2
. NSY6ZNVda (T t=1r2* (ICA) SARSYVA® (IrN) SAHSYO® .qnxvm4=m<aVAwoa 9)41L1dM
_ 00%6 INVd : 929d°9XUd°‘YX VAT (T1T16°9)ALIUM
¢ 0GSE67ZNVd , Aamvzxmzazvm ((1)WXSNdAN)DZ+
00E6ZNVA ((TI)HASNAN) DA Ahnvzxmzazvox £2nd‘cANd‘exda’ Auvz»azmz (016°9)AL1¥M
_ NS 76 ZNVd TZRA* TANA ' 2X¥d (606°9)ALIVUN
u 0026 INVd 1ZYd 1294 ' 1Xud (906°9)ALIUM
! N0S16INVd (X) ZZ0LS=47¥d
F 0016 INVJI (M) TR0 S-=% ¥4
ww 0S06 INVd (¥) ZX01S=%Xud
” 000G INVA . - (14Y) ZZ0O)LS=¢Z24d
ww 0S6R ZNVI _ (1+X) ZAOLS-=€Alda |
| 0068 ZNVd (14X) ZXNILS=€¢X A _
| 0S88 INVd (A)12018=224d ;
m :
;
|
E
[
3




T

Lt b LA

N

A Eaat. it odd

181

UUARAR AL
NSETENYL
NNETENVE
NS TIENY4
NOZTENVA
nerzZenvd
001 ZENYVJ
NSOTENYS
000 TENYS
NSHKATENVA
NNEIELNVS
NGRIENYAS
0NRTENVS
NSLTENYS
DOLIENVA
0C9TENVA
NOYTENYA
NCSTENVL
NOST1ENYA
NGYTERVS
NNYTENVd
NSELIENVS
N0CT1LNHVS
NGZIENVS
NOZIENVd
NGITENYd
00T TENYd
ODSOTENVI
0nNNTENVA
N0SANDENYS
00605 NV
0SROENVY
0NBNENVI
NSLOENYd
0NLOFNYL
NS9NENYAE

WYY IR

i

ie=0 ASYD

‘a4 ASYD

L doaadea’ 1A adach Mkel tind

:OATHO LOANT DIWILAHHAS

= TANVA ¥VINONYIAL FHL 0

~=TANYA AVINDONYIAL 40

haia Lale Lok WALt ok

719 0L 09
AFZTOQ=(1+2°140) LRI R

11y 06L 09 ((A°T40)XRA L1 (144" [+ )rd) 41
YALTA4(T+A 140)Xd>X 1A

g1y 0L 09

XAd1a-(1+A 1+0)Xd=¥1

609 OL 09 ((RT40)XA L1 1+ 1+0)%Ad) 41
(/00142 140)2d-(A140)74))59V=74410

C S/ CI+A T4 )AA=CU THM)RA))SUV=2T410

(G /142 (41 )XA=(RA T4+0)Xd))SHY=LAA10

723310+ (%°1)2d:-720

40% 01 09

245TA-CA 1) 7Zd=74

Lo% 0L 09 ((A*147)2d 11 (x'1)72d)4d1
FA31q4(A°)rd=An

950% 0 09

Add1a-(Ar)rd=10a

cny 0L 00 ((AT40)Ad" LT (A°[)Rd)d]
X310+ (N )Xd=X0

804 0L 09

XAJ1a-(A°'r)nd=xd

£tny 0L 09 (CAT40)Xd° 11 (X2 )Xd)d1
(-0/0{H 0)Z2A-(X 141 )24))S4¥=244310

C /A MIRA~(AT4)Ad) ) SAY=24d14

C €/ (A TIRE=(AT1+T)Xd))SEV=XII1A

SALYNIAHNOD INIOd TOXLNOD 3F1NdN0D

(1)S=((I)WASHAN)S (DDA LAKASN)IAL
TOANDISSY VANV AKVS “IANVE IDVEI YOYYIH
7/ (ANIS % N1 » SW)=(1)S
((Zx¥((1SHNY)S0D)) = ~1)IAOS=3ANIS
‘(1)8 ‘VYaANVY HIVIHNS ALNdKOD

AANT LHOD
no9 01 09
0°1=914d0L9

URE
Yy

8§0Y
LY

90%
S0y

VAS ]
£0%

wny




X A U sl ke o die _aui
e ———————_ s

.y

(il oy

~
g
-

00Z7ENVd
0CTYENVA
00TYENVA
0SOYENVA
000Y€ENVd
0S6EENVY
006EENVA
0SBEENVY
008CENVY
0SLEENVA
00LEENVA
0S9LENVA
009EENVA
0SSECNVA
00SEENVA
0SYEENVd
009EENVA
0SEEENV
00€EENVd
0S ZEENVY
00 ZEENVA
0STEENVA
00TECNVd
0S0EENVd
000EENV4
0S6ZENVA
006 ZENVY
0S8 ZENV4
068 ZENVd
0S¢ ZENVA
00 TENVA
059 ZENVY
009 ZENVA
0SS ZENVA
00S ZENVA
0S Y ZENVA

Lttt i L L AL

(M) 1X01LS=7X8d
(T+X)1701S=1244
(1+M)1X01S-=T1X4d
(1+X)1X01lS=1XUd

0Nn9 0L 09 (1°DA-JANASN) AL

*1 "IANVE OL
(311S0440) T1INVd ADVHT AHL INI¥d ‘dASA NOIL4O DINLANKWAS 41 LXAN
CTT° 11PN (IrN) SAHSYA (IFX)SANSYA (IrN)SANSVA) (B806°9) 4LTIUM

C(14X) 22018 (T4NX) ZAOLS‘ (14+M) 2X0LS (90€°9)ILIUM
(I)S°C(1)2Z°(1)DR‘CI1)OX‘(N)ZZ20LS° (NA)ZAOLS (H)TXOLS'T (206°9)ALIYM
CI4A) 12018 (14+N)TAOLS  (14+R) IXOLS (906 9)RLIUM

(A)TZ01S  (A)TROLS(AN)IXOLS (906°9)ALINUM

009 Ol 09 ((T°D3°ASTIIN) ANV (0 DA°I1VON) )41

*TANVd HL T+1
01 09 QGNV a3avindan A1 X¥INF 379V] ININA °(a3so INdNI OIWNIIKWKHAS
41 TTANVA FOVHI SI1 GNV ) 13NV HY 1 NO FLATdHOD SNOTLVIADIVD

ANNILNOD

(1)2Z=((1)HASRAN)DZ

(I)2X-=((1)HASNAN)DA

(1)2X=((1)WRASNAN) DX

S1% 0L 09 (0 AN'LAKASN)III

t ST1ANVd 7TV HI NO¥NIR

0], SAIVNIAYO0O0D LNIOd TOMINOD NDISSY -ATNO LAdAN1 DI14.AWKHAS 304

2 (23+72a)=(1)D2Z

* ¢/ (AF+AA)=(1)DX

T/ (XA+XA)=(1)0X

24410A4 (1N 141 )2d=21

21y 0l 09

ZA418-(1+A° 1+r)72d=21

€1% 0L 09 ((X‘140)Z2a° 11 (1¢N°1+4r)2d)41
RAdIA4+CT+NT+T) Ad=A3

S1y

AR
€1y

(AR
11y

VWWLWOO

OOV

(S S S

E
:



. . T e A 2 L MERE L. SR It S i e A A .
-— e werw Ty O A TR i A = 4 . -

" ;
Q 0009€ENYd T+ N=2N0N A
w ~ NS6SENVd 1+r=rrre 106 :
3 006SENVA , 70S 01 0D ;
: 0SBSENVI (ONVYN) SODYV=UNONV |
) NO0RSENVA 106 01 09 (0°T1-19° (ONVEN)SEV)AI ;
_ 0SLSENVA * 0°1=¥3d0JS 13S °*ALITIAVLS TIVOINIRAN ¥Od 2 :
00LSENVA €70710 001 SINIOd ¥INYND ONIAVH OJ ANA XI19ISSO0d SI SIFL *U3¥ndIH0 0 .
| 0S9GCENVA SYH WO0¥Y3 JJ0aANNO0Y V * O°T NVHIL FJYOW ST LI 41 °*(HNVEN)SEV XDIAHD 2
| 009SERVd )
: 0SSSENVA (N1aS¥%° ) /((TxxlS)=(TuxN1)+(TxxSY))=ONVUN
: 00GSSENVd 4]
: 0SYSENVd *NOILVO01 INIOd TOYINOD ONV o)
wm NOYSENVA VANV FLNAHOD *1ANVA ¥YINONVINL qALOATrONd * =~- 3 ASVD SI SIHL -~ 2
. 0SESENVA 2
i 00ESENVJ : FNNILINOD 00§
, 0SS ZSENVd o}
00ZSENVd 2
OSIGENVd o
DOISENVd-~=romrmecr e mcc e e r e c e cem: f e mr e e e e m .~ e mm— m e ——— ———ee==)
0S0SENVA )
000SENVd 009 01 09
0S6YENV . 0
006%ENVA CTT T=TIrA (IrN)SANSVA (TCA)SAHSVA (IrN)SAHSYVA) (806°9)31IUM
0S8YENVA PZUdYAUd‘PXUd°T (116°9)ALTUM
00RYENVd (CI)RASNAN)S*((1)WASNAN)DZ+
OSZYENVA  ((I)NASNAN)OIX  ((I)RASNAN)OIX‘€ZUd ‘CAUA‘EXUd  (I)RASNIN (Q16°9)3LIUM
00LYENVE . TZUd " ZTA¥d‘ TXUd (606°9)HIIUM
0S9%ENVA 1Z¥9d°1X94°1X¥4d (906°9)ALIdM »
009%ENVJ (1) 7201.S=%Z4d m
O0GCSYENV (X) TA0XS~-=9X¥d \
00SHYENVA . , (N} ZX01S=%Xud
0SYYENVI (14)) ZZolS=€24d
00%%YENVE (1+X) ZX0OLS~-=€ X4d
0SEYENYA (14+X) ZX01S=€Xud
NOEYENY (M) T1Z20LS=7Z28d :
0S ZYENVd (M) 1X0LS-=Z7X4d ;




",

el 4 sk

R N

L b b =y

i

184

1.41\‘\-‘1.1‘1-‘4%3-11

COALENVA
0SLLENVS
00LLENVd
0S9LENVA
009LENVE
0SSLENVd
O0GLENVS
0SYLENV
O0%LENVS
OSELENVA
O0CLLENVa
0S TLENVA
007.CNVa
OSTLINVA
00TLERVd
0SOLENVY
000LENVd
0S69€ENVY
006SENV
0SBYENVY
OOR9ENVE
0SL9ENVd
00L9ENVE
0S99ENVd
0099€NVd
O0SS9ENVd
00S9ENYd
0SY9ENV4
0099€ENVd
OGSEIENVA

R

Y AT

4 asvd

$ ATINO 1INdNI DIWLAWKHAS

e R TR I

P

Ad310-(R° '+C) Xd=213

116 01 09 ((A‘LIRALT° (N i+r)rdl)dl
X3JIa+ (A 140)Xd=X1

016 0%l 09

X3310-(A 141 )Xd=X3

60S OL 09 ((A‘FIXA LT (AT1+0)Xd) AT
(‘€7¢(N*14r)Z2d-(X°r)2Z23))SsaV=2a41a
(“C€/7CAT+0)RA-(NA°T)ARL))SEAV=23d1a
CC€/7C (A T1+0)XA=(A°M)IX) )SEV=XIZIO
Z331a4+(i+X°r)zd=za

806 01 09

23414-(1+RX°‘Tr)Z24=20

L0 OL 09 ((RA°‘F)Za-11°(1+1°r)zd)al
Add104+(1+N°C) Rd=1Q

90 01 09

Xd31a-(1+%°r)xd=xa

$06 01 09 ((N‘LIRA LT (1+A°T)Xd)A1
X4d1d+(1+X°r)xXd=xda

%06 Ol 09

XAJ1d-(1+A°'r)Xd=Xa

£0S OL 09 ((J¥‘FIXAa°11°(1+3°r)xd)al
(CC€/CLTIMND)Zd-(X°r)2d2))SEV=23d10
(*€/7CC1+X°r)ad-(A°r)rd))sav=2a4i1a
(‘€/7(C14+X°0)Xd=-(R°T)XA))SUV=XII1Q

ANV HVINONVIWL 804 NOILIYDOT INIOd TO¥INOD IALN4HOD

(I)S=((I)RASNAN)S (0 DI LAWASN)JII

*dAND1ISSY VAWV IWVS TANVA ADVHI AORUIN

*7/(3ANIS » NI » S¥)=(I)S
((Te»((ENONV)SO0D))-"1)1U0DS=3INIS

00C9ENVA ~~ 3 FSVD -~ TANVI UVINONVINIL SIHL 40 ‘(I)S °‘Va¥v AIVINAS ALN4AKOD

0S T9ENV4
0079€NVd
OST9ENVd
00T9ENVd
NSO9ENVd

ANNILROD
009 Ol 09

0°1=43301S

COrC MMINAr*A(SZ6°9)ALIAN

01

806§
L0$

eng
40§

?0$
€0S

708




v

Chas

W, AT TR X

»

185

0096€ENVd
0SS6ENVE
00S6ENVJ
0SY6ENVI
00%Y6ENVd
0SEGENVI
00€6CENVd
0SZ6ENVd
00Z6€ENVa
0S16ENVd
00T16€ENVI
0SO06€ERVA
0006€ENVJ
0S68CNVd
0068BENVd
0S8B8ENVd
008BENVI
0SL8TNV4
00LB8ENVd
0S98ENVd
0098ENV4
0SSBENVJ
O0S8ENVd
0SYBENVA
00%8ENVd
O0SERENVI
00EBENVI
0SS ZBENVA
00ZBENVA
OST8ENVd
0018€ENVd
0SOBENVd
OOO0RENVA
0GS6LENVA
NO6LERVA
OSRLENVA

(1+X)1Z01S=12%4d

(1+X) 1A0LS~=1XY4d
(I4+X)IX0LS=1XUd

009 01 09 (1°D3°LAHASN)JII

*T 14NVdA 01
(A311S04d0) TANVA AOVH1 HHIL INI¥d “q3SN NOILdO DINITAWWAS JII IXIN

(TP T=1reX° (IrN)SAUSVA (IrA)STHSVA (TrX)SAKSVG) (806°9)31LTUNM

(14X) 2201S°* (14X) 2X0LS  (1+¥) ZX01lS (906°9)3LIUM

(1)S°(1)2Z2°C1)DX° (1)oX*“(N)2201S ' (A)ZA0OLS‘ (A) IX0LS‘1 (L06°9)31IUM
(T+X) 1201 (14X)1A01S (1+A)TXOLS (90€ 9)ALIUM

(N)1Z201S  (F)TAX0LS‘ (A)1X0LS (90G“9)3LIUM

009 0% 02 ((1°DI*LSIIK) aANVY°(0°03 I1YIN))AI

*TANVd HI 1+1
0l 09 GNV aa¥INH3IW J1I XWINFZ 314VL INI¥d °(a3asSn LAANI DIHLIHKWAS
41 TANVA FAIVHI SLI ANV ) TANVA HYL I NO 3LIATdHOD SNOILVINITVI

ANNIINOD
(1)22=((1)WASKIN)DZ

(X)IX-=((I)HXSNAN)OIX

(I)3X=((1)WASNIN)OX

G166 01 09 (0°*AN*LIHASN)II

! STANVA 3OVHI YOUVWIN

01l SAIVNIQYO00D INIOd TOWINQD NOISSV —-XT1HO LAAN] JINLIRKAS ¥Od

2/ (73+20)=(1)0Z

¢/ (RA+XA)=(1) DX

cT/{XA+Xa)={(1)oxn
23310+ (N 1+r)2d=21

%1 01 09

233104~ (X 1+r)Z2d=21

€16 OL 09 ((A°r)Zd 11" i{X‘1+4rdzal)ail
AZZ1A+ (N 1+r) Xd=13

Z1¢ 01 oo

SIS

%16
£1s

[4 8]
1718

LCOOO

VOO




—_— ,,.,,...,.‘“.'wvvw‘v-\'

186

00%19NVd
0SEIYNVY
00ETYNVd
0STIYNVd
00ZIYNVa
0ST1YNVd
O0TT9NVd
0SOT YNV
0001 YNVd
0S60YNVd
0060%NVd
0S80YNVd
0080%NVd
0SLOYNVE
00LO0YNVd
0S909YNVd
0090YRVd
0SSOYNVd
00SOYNVd

*S1ANVd 40 NOIIV1S IXAN FHI Ol ONIAOM FW0AFW L1OLK NI INNOJD TANVd

INZIAND FAYOLS

*STANVd 30 NOILVIS FLATAWOD YTHLONV QILVHIRRD IJAVH

JGNTILNOD

H=dN

I=W

00, 01 09
H=dN
A+I=H

“QALVEANRD

S1 S'IANVA 30 NOIIVIS SIHJ SY LNAOJD TANVI I¥3¥AAD SHLVIAMNIOV R

109 0L 09 (03N LIRASN) A1

OCHOYNV - rrme e cr e crcrm e c e - —mm—. - m e e e e e eee e e

CO0YOYNVd
0SEOYNVY
00€0YNYVd
0S ToYNVd

(1T T=TreX* (LX) SANSVA (ILA)SAASVE (ILNA) SANSYA) (BO6° ) ALTHUM

NZAd " HABI*HXUI‘T (116°9)ATINM

((I)HASNAN)S‘((I)WASNAN)CZZ+

00ZOYNVA* ((I)HASNAN)IXA‘ ((1)WASNAN)IX ‘€2 CAUI‘EXAI (1) HASKAN (D16°9)4LIUM

0STOYNYS
0010YNVd
0SO00YRVJ
00COYNVS
0S66ENVL
0066ENYd
0C86ENVd
OCB6ENVY
OSL6ENVY
COL6ENVS
0S96ENVS

TZNA* ZA¥d TX¥d (606°9)ALIUM
1Z84°1XA¥a°‘1X%d (906°9)aLIAM
(%) 2201S=%Z4d

(X)) ZAO0LS~=9Xud

(N) ZX0ols=%Xad

(1+)) 2201S=€Z¥d

(14N) TAO1S~=¢ X¥d

(14X) ZX0LS=tX4d
(A)1Z01S=7Z¥e
(A)1X01S~-=7X¥3
(X)IX0LS=TXUd

00¢

109

009

VL

VOO

VCOoOLOLO




187

00LiYNYd
0ST1EYNY4
0CIEYNYS
GS5LEYNVE
000t YNV4d
0S67YNVa
006 ZYNVa
0S3TYNVd
008CYNVd

0SLTYNVd

00LTYNVd
0S9CTYINVd
009 TYNVd
0SS TYNVdL
00SZ¥NV4a
0SYZYNVd
009 TYNVa
0SETYNVI
00€ CYNVd
0STTYNVa
00ZTYNVd
OSTZYNVS
00T CTYNVd
0S0TYNVI
000CYNVd
0S619%RVd
006T1%NVd
0S8TYNVd
008 TYNVd
0SLTHYNVE
00L19%NVd
0S9T%NVd
0091%NVd
0SSTIYNVd
00STYNVd
VIRARA AL

T A, v A Ml 48 i WA RNt e o

I e o e e . . 0 O . . . - e e e PR

(TT TN’ (IrA)SUVLS (ILN) SUVILS (ILA)SUVIS) (YT6°9)ALIUM
(S16°9)3aLI¥M
. dN (716°9)3LII¥M %08
N3INLAY
CIT TI=10N (CIrA)SYVIS ('IrN) SUVLIS ('ILN) SUVIS) (Y16°9)ALTUM
4 dN (Z16°9)3LINM €08
dols
*1SIXA SHATEOUd HNITANVA ‘IVIVI FAYOK ¥O dANO 3ASNVIIHA SAOLS NNA )
AN (9T76°9)alI¥M 708
d01lS
(T =R (ICN)SYVILS  CILA)SYVIS (ILA)SAVIS)I(H16°9)ALINUM
(€16°9)aLIUM
dN (Z16°9)3LI¥M 108
%08 01 09 ((0°*DI*LISIIN) ANV (0°0I*D1VON))JII
€08 01 09 ((T1°OA°ISIIN) *dANV°(0°D3I°D1VON))4IL
708 Ol 09 (0°1°b3A-¥Ad01S)dI
(08 01 09 ((0°0°DA°YAJOLS) ANV " (T1°DE°DIVON))AI 008
‘ 9 01 09
ANNIINOD 102
(A°T14r)zd=(A)2z0ols
(AT1+r)xd=(N) ZA0lLS
(A T+r)Xd=(X) TX01S
(M) ZZ01S=(NX)1201S
(X) ZAOLS=(A} TAOLS
(M) TXO0LS=(A) IXO0LS
0ON‘1=3% 10LZ 0QG
(C)ILNANOON=0IN
1-(r)INNOON=JdINT
14 =f
? 0L 09 (1°D3° (1+r)OVIAN) X
008 01 09 (N°bdA°r)ax
W=101lH

RYH400dd NIVH OL NINLA® NAHL
*DIANOD FAWIINZ Y04 QALVHANAD STANVA 40 HIEWAON 1TVIOL AHIL SNIVINOD
dN N3HJ °‘ENOQG 39 01 ST13NVd 4O NOILVIS 1SVT FIHL SYMA SIHL 41

VOLOO




- R, A

B - S AN

Y LSRN T T R

LR T, U

188

000SYNVd

0S6%YNVd*

006%%NVd

NO L'CI‘,=T4X ANV ,°‘€I ,=X SINIOd GNV ,“€I*,=DASN NOLLDAS NO , ‘€Il
,=X IN1I0d NIIMI3Y TANVA ¥VINONVINL J0 ONITANVA OSNIiNG,*,0,)1VHY0d 916
(,///7/ °SNOILVINDIVD MO1d OI

0GRYHNVAYL NO FAOW °*ONTISIT XWLINOAD TINVA XG0T A0 OANI ////,°0€l°, ,)IVHY0d ST16

008YYNVd
0SLYYNVd
00LYYNVd
0S9YYNYd

009%9NVdS

0SSYHYNVd
00SY¥YNVd
0GYY9NVda
00%%%NVd
0SERYNVd
00EY YNV

(yveEE ,0.,)IVHI0A %1716

(,//// “f0or 40 aN3 *a3alrldnida3aud SNOT1d ON -1
4131dH0D ST AINO Z¥LAWOFD 40 HNIJSIT ¥04 NO¥ 1S3AL,*1ZL‘, ,L)IVHYOL €16

(.,/7/7//7 °x1indil
S3IDDNNAS AALVIANTD XQ0¥ NI STINVA TIVIOXl ,L‘%1°¢, ////.‘tel*,0,)iviiod 16
(9 €1A‘9GL 9 €TA‘THL ‘9 €Td‘eZL ,(, “%1*, TINVA,“0IL", ,)LVHYO0A 116

(9 €TI°QITL 9 °€Td 2011 9 1A “LBL ‘9 €TA‘TLL 9 €CT4T
‘9GLO°ETd‘TH1‘0°€T14°9021°,d0 AIVRI IAIS,‘OTL9LI‘CL®, ,L)LIVHIOI 016
(9°€1d°9GL 9 €I “THL 9°€Td“0CL ,LHOIN SI SIHI).‘01Ll‘, .)LVWUOd 606
(yveEL ', ,)IVHY¥O0d 806

(9°€CTd°‘8TTL 9 €C1A°TOTL T

0CZYYNVIO €Td L8190 °€CTd LI 9 °CTA“9GL 9 €T THL 9 ETI‘9ZL 9T CL , ,)IVHEOA LO6

00Z%%NVd
0ST%9NVd
001I%%NVd
0SOYYNV4
000%YNVd
0S6EYNVA

(9°€TAd‘9GL ‘9 €TL“THL O €T4A‘9CTL", ,)1IVKH0d 906
(/.//// SNOILATI0S MO1d OL NO ANNILNOD -1

NOY SIHIL NO a3Jsandaw 1SI1 AWIIW0AD TANVL ON ////.°‘GTl°,0,)1VHI0d S06
, (,(1)s,‘ezz11*,(1)02.,9
‘9011, (1)DX.°163°,(1)0X.,*9¢L1 ,%Z, 191, %X, 0%, %X.,‘1€1°,1,° y1s
‘, L°/.€2Z,°191°,€X,°9%1°,€X,1€L, ,¢/.vAUV, T211°,SALVNIQAO0D 1INy

006EYNVAIOd TOYLNOD 1TANVA,“LL1°.2Z,°191°,CX.,%9%1°,TX,T€L° 9aUNAN, 2L, ‘€
0SBEYNYVA/ ,ADVAUNS, “TZTIL 12,191, 1A, 991, IX, 1€L* X3aNT, 21", ,*/.1dNVd. 2

00REYNVA
0SLEYNVI
00LEYNVd

‘1CT1°,7ANVA, ‘2L, ,¢/.(NOILD3ES ONITIVAL NO % ANV € ‘NO1J03S,1
‘621l¢, ,‘/.9NIQVHT NO T ANV 1) SINIOd d¥dN¥Y0D,‘62Z1°,0.)1IVHY0Od %06
(//7./7// *QALVIANAD AT11VIILVWOLANV STANVd (3ICLIS IHT

0G9EYNVJOIN) FOVHI WOUVIW °*@iASN NOIJJO AAOH OIWLAWKAS ////.‘611°, ,)1VA40d €06

009E YNVd
0SSEYNVI
0NSEHYNVd
0SYEYNVA
COYEYNV
0SEEYNVd

(//9v11°6%l®, ,L)IvVHH0d 706
(,» ANJAWOAD TANVA ACO8S CGILVUANID 40O ONILSIT »,°‘S%L‘, ,)LIVWIOd 106
(PVIT°GHL°,1,)1VHN0d 006

SLVHHEOd

A Lk Z G et

0GS7ZEYNVA

panLay

t.

(SRS IS IRS




3 0089YNVd,“, ,°/.:d¥V QAATOANT SINIOd MANWOD ILNANI d00d AL, ‘0TL¢,0.)1VRY03d 726 ,
~ 0SL9YNVd (/,°INZWZTd TVHALIVIIYAVAD V 39 Ol SVM SIHI,®, .)1VR¥0d 116
00L9%NVd (.- S¢

0S994%NVdINOI1DdS FASHAHL &40 ,“%1°,aNV , %1°,U394WAN SINIOd HIIM ,“%1°,ANV ,L°‘%1C
00999YNVd‘ ,SNOILOAS INANI SHATOANI,‘, ,¢/,°VIYV R¥YVNIDVHI YO 0¥IZ SVH TIANVII
0SSOYNVd ,*%I1° _ HIAHAN TANVd ¥0d JINANI ONITINVd NI 319N041 wxxx,‘'.0,)IVHIO0d 076
00S99YNVd (,°S1¥09dV NONY NIHI °SYDIHD YOU™d,9 |
0SY99YNVd ‘, ,%7.904 ST1ANVd 30 NOIIVHNINIAO FINNIINOD °*NOIDHAYG
00%9%YNVd SIHL NI Q3IJdIQOWH 3¢ ISAW INdNI °“ALITIEVIS AVOIYIWAN YOd YIHIADOL.Y
0SE9YNVd ‘, .*/.3S01D0 001 SINIOd 4O SNOI1LDIS INADVILAV SI ASNVD 9181SS0d €
00C9YNVA *AANANMID0 YOUHA JJOANNOY TVOIWAWAN ,L°“GI°*,=DASN NOILDAS d0,°, .‘/€12Z
0STZ99NVA* ANV *',“€I°,SINIOd ANV ,°*GI1¢,=D3SN NOILDAS 40 ,“‘€I°,QANV “,°‘g1°, ‘1
0029Y"VASINIOZ WINWOD HIIM TANVA AACIS ¥NOA 40 ONITANVI HNINAA,*.0,)IVHEOd 616
0ST9YNVd (,°SIN09gV NN¥ NAHLI °SADIHD YOoUUd H¥04,9
0019YNVd', .°/.STANVd 40 NOILVHINAO AANIINOD °NOIODIW SIHL Ol LNndNI TIANVA XS
0SO09YNV. - TAOMN ISAW °*ONNOA VIYV ON °*CAITVANI TINVA °NOILDHAS HOVA NO,‘, ,L°/€1¥
0009%NVda JANY L ‘€1 ,SINIOA INAKI HIIM ,L°‘€I‘,=DASN NOILDIS ANV ,“€I°,=D3SE
056SYNVAN NOILOAS SAATOANI II °*ANTVA X FWVS JO SNOILVLIS OML NIamMIz4d,*, ,L‘/¢C
006SHYNVd, TENVd Ol LINALLV - ,L°GI¢,=1 NIAAWAN TANVA VO4 IINSAW SINIOd UITIVANI
0S8GYNVAI °‘ANVId V OLNO SINIOd WNINYO0D ¥nOd 40 NOIJLDIArowd ¥WILAV,*,0,)IVREOd 816
008S¥YNVd (,°S1lY09V WV¥O0Yg
0GZGYNVAd NFHYI °*ADAHD ¥VOUWZA,*, ,¢/.90d SANNILNOD NOILVHANID TANV °*NYOM T11L
00ZSYNVJIIM WVIO0Ud IN043I9 aILDIVYO0D 38 ISNKH NO193W SIHI NI INdNI ONITINVI,9
0S9GHNVd “, L'/.°ALITIAVIS IVOINAWAN ¥0d HIHIAO0L HS0TD 001 9N1X1T NOILDIS
009G HYNVdS 1SHI4 FAHI NO SINIOd OMIL FHIL Ol INAd YO ASOTID O00L HNIATL,*, .,*/.SNOY
0SSSHNVAILOES OMI AHLI 01 ANA TIVHS O00L SI TANVA IVHL SI ASNVD 3191SS0d - Qg
00GSHNVJIYUNSD0 SVH NOYNA JJOANNOY IVIIVARAN ¢ ,°¢, ,L°/€1°,=DASN NOILDIS NO,Z

0SYGSHNVd ‘€1°,=d ILNIOd ONV ,‘€1°,=D24SN NOIIDAS MO ,‘€I‘,=1+N NV ,°€I‘1
Q0YSHNVdI , = SINIOd NAAMIAG TANVA YVIAONVIVNL JO0 HNITANVI 9NId¥Nd, " ,0,)IVHIOd L16
0SESHYNVd (,°S1909V WVYO0¥E

00ESYNVAd NIAHI °*NOAHD OYWNT,*, ,°/.,d90d SANNIINOD NOIIVHUANIAD TANVA °NYOM T'1{
0S ZSYNVAIM WVYYO0WNd FA¥OJIFTY AAJOIUYOD I9 ISAW NOIO3IW SIHL NI INdNI HNITIANVI.9
00 7S YNVd ‘, L%/, XIITTIEVIS TVOIHAWNN W04 YIHIAODO0OI ASOTI 001 9INIXT NG
OSTSYNVJAOILIIRAS ANODIAS FHL NO SINIOd OMIL FHI OJ aANd ¥O IS01D 001 HNIXRT,*, .¥
O0TISHYNVA ‘/,.SROILDFS OMI FAHI Ol ANA TIVHS 001 SI TANVA IVHI S1 ASNVDI I14IE
0S0SYNVASSOd *aIYUNID0 SYH JJ0ANNOY TVOIMIAWAN ¢ ,‘€1°,=DdSN,‘, ,*‘/.NO11lD3AST




BN, s TRy S REE L RS A e e A
M
_ i
i
&
4
00E8YNVd 9
: 0S TB8YNVd 2
. Qcchz<h¢c¢cu*c*%%u**c***i***#{{««*«««*«f#i*;*«««««*«*«***#{*a**«.u*i*«««*« 2
¢ 0ST8YNVd _ )
_ 0018YNVd anNd
b 0S08YNYd o]
. 0008YNVdo v mr e r - e e e — e e e e m e S m e — S EC S e e e m e e - e mm—=)
3 “ 0S6LYNYd (/9VEE , .)IVHEOd LT6
L 006LYNVd (., S13ANVd X@09 ,°SI‘, N3Fq dAT
W . 0SSLYNVAVH QTNOM--ADVAdOLS HWVEHOUd FDUOA SHONNA ONITANVA 1VIVI,  ,0.)LVRYO0d 926
ko 008 YNVd (z
A 0GZ.ZYNVd,*S1309V NN¥ NZHI °SNDOAHD ¥OouY¥Yd UO2 STANVA 40 NOIIVYINID INNIINOD.,9
_ 00LLYNVd “, ,'/.°NOI93¥ SIHL NI INdNI XAIQOK 1ISAW °AL17TI9VIS 1VOIVAHNN ¥S
N 0S9LYNVdOd NIHIAD0L 3S0T1D 001 HONIFHE NOILDAS UNOOAS HHI A0 SINIOd INADVCAV,Y
i 009/ YNVd ¢, ,%/.80 SNOILDAS INFAOVYCAV SI FSNVD FA1€ISSOd °“QIVYNDIOO0 ¥OE
'’ 0SSZYNVIYYA AA0ANNOY °*AIIVHANTD SVM TANVA UVINONVI¥YL ANVIE V *, €1 ,=DdSN.2
£ 00SLYNVd ‘, ,*/.NO11D3S NO ,°‘€1°,aNV ‘,°€1°,°SINIOd GNV ‘', ‘€I°, =T
W i 0CHYL{YNVIIASN NOI1DdS NO ,°€1°,°INIOd 9NIATOANI OSNITANVd ONINNG, ,0,)1IVHHO0d $Z6
. 00%LYNVd (L
Wm, OSELYNVJI,*SLU0GV NNY¥ NEHI °*SADIHD HOWNYA WOJ STANVA J0 NOIIVHINID IANNIINOD,9
S 00f£ L YNV ‘, L¢/.°NOI93Y SIHI NI INdNI XAJIAOW ISAW °*X1171€9VLS IVOINIS
W 0SZZYNVIRNN WOd ¥AHLADOL ASO0T1D OO0l HNIFAE NOIILDAS 1ISWIA 40 SINIOd INRAOVIAV.Y
f 00 CLYNYVd ‘, ,%/.,80 SNO11DAS INIOVrAV SI ASAVO ATH9ISSOd °UIYYNID0 VOE
b OSTZYNVI¥HT AJ0ANNOY °*QAIVWNANID SVM TANVA VVINONVI¥IL ANVId V ¢, °“€1°,=DASN, 2
: 00T1L%NVd ‘., .°/.NOI1DAS NO ,‘€I°‘, INIOd 1V ANV ,“€1°,=DISN NOILOIT
0SO0LYNVAS NO,*E€I°,aNV °,°“€I‘,°“SINIOA ONIATOANI ONITINVA ONIMNOA, ,0,)IVRHO0d YT6
000/ YNVd (L, 2 91a* ., ce9va’, ", %14 ,)~ ,'%1°,INIOd ANV (,°L°%131
0S69YNVd CLELtLcwIa L, L, v1at )~ L 91 ,INIO0d L*%1°,NOL11D3S,¢, ,)LVH¥0A €76
00699YNVd (,C,“ceyra*, . “¢cevra‘,c, 't »1a¢,)- ,*%1° ,LNT

OSROYNVAIOd ANV (, . %t13°‘,*,“L°*91a*,*,‘L*912°,)- ,°91°,1N10d ,b“%1‘,NO1L1D3ST

SN e e




Yie 2y . i l

MOXFC TIPRERSIIIRTY 3T ST IS T R D OTURS S AR Ry o A SRy R Y A M o e B : - M

e oo — B Y AR 3 S G T S - s, e RN e N C e e L e

b 0081 302 ", *MOY HY I NO INIIDIJJA0D HL f J0TIS 14371 dLNdROD o)
~ 0SLT 30D ! ) o
00L1 30D (Zx%Z¥ + ZxxX¥ + IxxX¥W)1uOS=¥
0691 30D (£)22-(1)02=7%4 A
009t 30D (r)2x-(1)0k=xy4
06ST 40D | (r)oX-(1)oX=x4 i
00S1 30D - dN‘T1=f T 0@
0s%1 40D , ; dN‘T1=1 6 0
00%1 400 6 aNIM3Y
0S€1 40D ONIMN‘UDZ IOX‘UOX ‘dAAMS *NVIS ‘UIHIA‘AYIORD“(9)1D [T19INIM/ NORROD
00€1 40D OTANIN(00S)XIAONI“(00S)0OLVETId /IATINI/ NOWROD
0671 30D VHAIVN A‘C9)ZA(9) XA (9)XAT(9)VIAG  (9)VHAIY /SININI/ NOWROD
0021 402 (1711)22° ('111) X1
0611 40D CCTTTIOX CTTI)ZANV (TTT) XAANY (CTTT)XANV  (T1T1T1)S (AN)V NOISNAKWIG
0011 409

0G0] 0D e Y N X R RN R R RN R RN NN XN R RN AR RN A RN RF RN RN RY X RN ERRNN RN
0001 hOU&ucu«««««#*«««***«*a««x«««***««***«ﬁtaﬁ«f**a««*«***;*ag«*a*¢xx««««

06 409 *d31714 HOLVHOS
006 400 dHIL NO ¥IAHO q<uHZdemm NI @3¥01S K3ILSAS FHL 40 (NOoILVNdA)
0¢g8 J0D MO¥ HOVA HIIMN HVIOOUE NIVH 0J SNINLIAY ANILNOYENS °*WALSAS 30
008 400 MOY HI dN ISVT 01l HWALSXAS 40 MO¥ 1S¥Id RNOXd XTIAILADASNOD SILVIdRY
0s. 430D S5320¥d. *NSIA ¥O AAVI ODIJINOVR MO 6 3114 HOLVYOS TVILNINDIS

00¢ 400 V 40 Qg¥003¥ 1TVOIDOT HJY 1 dHL Ol dIYYIASNVIL d¥V SINIIDIJ430D Moy
069 40D HIL I °*°‘V ‘XIWIVH MOY NI Q3INIVINOD ST FLITAROD NIAHM MO¥ RI 1 SIHL
009 J0D2°MO¥W HOVA NO HASVD ¥I4d JINVISNOD INO-NOVILV 40 SITONV XdAOU LNINI 3 ¥V
06S 40D FYIHL SV SINVISNOD HONS ANVH SV ¥V IYIHL ‘MO¥ HJ I AHL NO °ANNO4J
. 00S Jd023¥V WILSAS AHL J0 J(IS LHOIW AHL NO SINVISNOD VHATIVN FHLI ‘MO¥ HI I
E- 0G6Y 4d0D JANVS Y04 NIAHL °*MOY HI I NI (WAISAS NOILvVNdDA YVINIT A0 3aIs 14371)

00% 40D XINLVW DOIWVNXQOWAV A0 SINAIOIAAFOD IN FALVINOIVI °* (ASVD NOVILY
0se 300 40 419NV Xd09 ¥A4 LAS ANO)-(VWOIS) SHILONIWLS ADANOS AQOo¥ dJ0
3 00€ 4d0D S13AS VH4ATVN 33UV HIALSXS 40 SNMAONIANN °*AATIAIDIAS NIAIH SVYH 1LNdNI X409
3 06z 430D OIWIAHWWASNON NIHM 03ISN °*SNOIIVADE AVANIT dN J0 RALSAS dn SLAIS

002 dO0Onx s ¥R XX RN RENN RN RERRYNRRRER YRR R ERRNRLERARREERRRENRENRER L LN RS
VI S (ke B R R R R Ry R R N R E R R RS LY
001 40D

119 402 (V ZANV ZANV XANV S DZ ‘DX OX ‘dAN‘QW*1T11)D1d30D INIINOYENS

VOOOUOOLOLLLVOLDLLOLCLLLODOLLLLOV

e - K a cvmBah .. a e




AR L SRR T Al A O P

Ay T TR IR T g’l. Ty

__ﬂ@e;aaﬁdft
!
| a 009€¢ 400 ANNILNOD ¢
~ 06s€ 30D (CODZA¥(TI)ZANY)+((A) XA (I) XANV)+((A)¥Ax (I)XANV) ) x0°* Z-=(r)V 9
00St 40D L 0l 09 H
0S¥t J0D (C(ZTIA+(A)ZA)x (1) ZANV) T !
00%¢ 10D +((XRTTA+ N XA) x (I) XANV) +((XTTA+(A)XA) x(I)XANV) ) %0 Z-=([)V “
GEe€ 40D (ZTIACRTIAXTFACCI)OZ(I)DA“(I)IX“A)AONIN '1TVD
00€€ 309D 9 01 09 (0"DAONIMN)AIX
0SZE 40D dN-T=Y
00Z¢ 409 dAOAN‘1dNN=F 8§ 04
0STec 400 VHAIVN+dN=4d NN
0G1€ a0D . 1+dN=1d4NN
0S0€t 30D FINIINOD €
000€ 30D o 0=QaViNI ¥
066 40D ﬂ ; ANNIINOD €
0062 302 . ¢ 0l 09
0s87 400 , 1=AdvaNI
W 0082 30D T=N11
‘ 0SLZ 40D € 0L 09 (I*AN°(TI)XIANI)AX
“ 00£Z 302 0TANIN‘T=1 € 0d
| 0697 402 % 0l 09 (0°b3*O0TANIN)AI
| 0092 30D § : 2
0S$SZ 400 *1INVd MOTA HONOWRYL SI TIANVE 41 1 =QQVANI °TANVd MOTd HONOWHI V o}
00SZ 409 ION SI I ‘IFNVA 41 0 SI GAQVANI °*9NIM OJ 3Ina 1 INIOd T0dINOD )
0S%2 30D IV X1IJ0TAA 40 SININOIWOD FAHIL °‘XJLIDOTIA WNVIULS IAWd AHL OL qQCY b}
: 00%Z 40D “IN3ISAVA SI OHNIA 41 “NOIJLIANOD X¥VANNOH® XVTII¥ O NOILVNDI SIHI NO 2
! 0S€Z 40D INVISNOD FHI 01 X1IJO0T3A MOT14d HONOYHI IFHI AV “SI JI 41 °'1ANV4 0
00€Z 40D MOTd HONOWEI V SI I 7TANVA AI NOFHD °TINVA P'L I 3404 SI SIHI °1 2 3
0S2Z 400NOIlVNDA 40 3Q3S IHOIW NO SINVISNOD 40 YIAWAN VHATIVN AHL AIVINDTVD 2 -
007Z 302 : 0 ,_
0S1Z 40D AANIINOD T \
0012C 400 0*1=(r)v 1
002 40D = Z 01 09
, 0002 40D (C(1)ZANVXZY) T J
- 0661 d0D +((TI)AANVZXU)+((I)XANVEX¥) ) x((Exx¥)/ 1) x((€6STYT°Ex°2)/(r)S)=(r)Vv
A 0061 40D 1 0L 09 (r*d3°1)d1
w 0S81 402 A 9
i ! P
) \
[
.
. [ _ " - — J

Loea fPE e



TR L T AR KR T Vet L e R T TR T R e Ty e T
x.d AN o Saxeiv . B .

ki

ST s ATV Y T .

193

[FRORPRUHERRR

g

AT AR

aades o o s Lot

0SSy 40D 0
00s% 40D )
0s%Y 300 0
00%7% A0y e ¥ R ¥ SR R XN R X RN RN RN RRRR YR E RN RN RN E RN RN R AR RN RN R RN NN NN RN RN XY e
oSty 400 0
% 00€EY 40D ang
b 0sZY 400 NdNlL3Y
00Z% 400D 6 ONIMIY
oSty 400D 6 47114 QNd
001% 40D XRONIINOD 6
050% 409D (dON“T=R(K)V)(6)3L1UM
000% 40D )
066€ 40D *FTIA ASIA 20 qY0OI¥ HJL I NO MO HIL I 1nd 2
006t 400 0
0sge 300 ANNIINOD 8
008¢ 402 (Ax(NIT)OLVITd¥0°2-) + (r)v=(r)v
0¢Le 310D g8 01 09 (0°0I*AAVINI)II
00/¢ 40D I TANVd NO NOILIAGNOD XYVANNOY XVTA¥ ‘T =C0QVANI J1 J

0S9€ 300 J




4 0081 108 INNIINOD 1
— 0SL1 108 0°0=(r*I)VHOLS
00,1 108 VHATIVN‘TI=F 1 O4Q
0$91 10S dN‘T=1I I oOQ !
0091 10S o)
0SST1 110S SHMONJNN Y04 SS3INY IVILINI HSIT1E4V1ISH 2
00S1T 10S )
0sS%1T 108 o YoudZ (00€°9)ALIYUM
00%1 10S C XVHLI(00Z°9)I1IIYN
0SET 10S . (001°9)3L1¥M
00€1 10S e Y4Ixx0°01= WO¥WYA
0sZ1 10S , VHJTVN+dN=d K
0021 10S VHITIVN A (9)ZA“ (9)XA“(9)XA‘(9)VIRE‘(9)VHAIV /SLNINI/ NOWWOD
0StT1 10S (dIVXVR)IKNS® (dTYXVH)IVIUVAC (dIVXVH)DIH NOISNYHIA
octl ‘108 (dIVXVH TTTI)VHIIS  (AK)V NOISNIKIC
0601 10S o
O0CO01 MOSy Y YRR RRNYRENFREFRERY X RYREXYEFRXYRXERNNRRENLNXXENREXEXNRYXRXKREXRREY 0
0S6 TOSy ¥ XX ¥ XE XXX NNREFNEARFELERERENNNEXRFENRNR RN NN RN RN ANEXRENEFERNNYE o
006 10S *STANVd XA09 40 HIUWAN = IFSVD VHLIV ¥3d SNMONINN aNV SNOILIvndid J
068 0SS 40 YIGWNN SI 4N °SNOILIVIANJINVH ¥0d ‘V 'XI¥YIVH MOY NI XTI¥VVNOJHWIL 2
008 108§ AzZ¥O0olS ANV FTId HOIVIEOS FHIL 40 d¥0023¥ SLI ROUA avi¥ SI JANIWVXI J
0s¢L 108 NOILVND3I INIVIND HAHI NOIIVIAHII NV HNI¥YNA °*3ANO 1SV O 1IS¥IJ J
00! 108 HO¥d WACHY0 NI AWILI V IV ANO (d3IAT0S ST NOIIvNdHE HOVA NOILVIILI J
069 T10S ZNO NO °*6 3114 HDIVIOS 3dVI ¥0 3SIA V wnI ATIVIINANDAS dIYOLS IUY J
009 10S WILSXS 40 SNOI1IVNDI °S1l¥0HV €0r FWIINT ¥O IFDUIANOD 1ISAN SIASVI 11V 0
0¢S 10§ *ANILNO¥YANS SIHI JO0 NOILINDAXA IIONIS V ODNISANA IOINO 1LV QIATOS J¥V o)
00S 0S8 SASYD V139-VHJ4IV INdNI 11V *3ASVD NOILVINFI¥NO (V1FAH€-VHIIV) XdA0¥ J
0G6Y% 108 INFIWIAAIA HOVI ¥YOd ANNOA S1I SVHOIS A0 1AS V °*--Q@ITAIDF4AS NAIY SVH J
00Y TOSNO1l1dO INANI X009 DIVYLIAHNWASNON NIHM a3alnNndaxa SI INIILNOYENS SIHL -- 2
¥ 0GSE TOSSHIONIFVYILIS IADANOS "TANVA AA09) VHOHIS ‘SNMONXNN dN A0 S13S VHIIVN 304 3 .
H 00€ 0S8 SNO1IVNL3 4N 40 WALSAS IVIOL AATOS OL NOILVHALI TIAIIS-SSNVO SISN 2
mw 0ST TOSy sy S XYY NNFRRNARFRENRRREFRXERXREXNLRNXRENNEREXERIRRYENINRRRXRLEEY e _
w 007 TOSY SRSy R ¥R R ¥R NN RSN E LR RN RERENY RN X RN EFRXRRFRXY XX EXER R XN NN RRXREXY e}
t 0¢1 1T0S 2
M coT 10S (VNOIS XVWLIT
0s 108 ‘YNA‘HAS ‘' EVIYVA‘OIA VAN ‘JdIVXVH AN T1T1T)3ATOS ANTLROYANS

e e

e AR T Y

RN L i a AN e ORI




009¢
0SSt
00S€E
osve
00%¢t
0GeEe
00¢e
05¢

195

0S1¢e
GoT¢E
0<s0¢
000¢t
0662
0067

0082

0027
0697
009¢
0662
NGST

o0%?

00¢€?
0s 2T
00¢e
0s1?
0017?
0602
000¢?

0061

P T T T A L AT RN

T10S
108
T10S
108
T0S
10S
10S
7108

T10S
108
10S
10S
108
708

108

10S
108
108
108
108

10S

108
10S
108
108
108
108
108

108

*lAS VHITV HOVI ¥O04d SI1OAOUd NMONANL-JINIIDIA430D0 1 MOM¥ JO HNS 139

((AI)VROIST

=(R)AVIVVA)SHV=(A)OIF ((N)OTF 1O ((A‘I)VROIS-(A)BVIAIVA)SEV)AI |
(DV/(ODRAS=-(H) V) =(N)IVIYVA w

F+dN=H w

VHATIVN 1= 9 0dq 4

(X)EVIYVA LI T1VD °*NOILVHALI SIHL
= (3sSVD VH4TIV HL X HOVA 40) NMONNNA K1 1 304 NOIIVNDA K1 1 3FATOS

CLUOO

ANNILNOD G
ANNILINOD ¥
(A CIVROISx(LIV)+(X)HNS=(A)IHNS
VHdIVN 'T1=X % OodQ
. S 0 09 (1°d3- r)di
dN‘T=f G 0g

(SRS N S)

(dAN‘T=N°'(A)V)(6)avVIY
ANNIINOD €

0°0=(d)UNS

YHdIVN ‘1=X € 0@

dN‘1I=1 ¢ o0d

KILSAS 4O NOIIVADI HJ I NO AYOM

QOO

(006°9)311UM

HILI(00%°9)HLIY¥N
ANNIINOD ¢

0°0=(N)o1d

VHdIVN‘TI=X Z o0d

6 ONIM3AY

XVRII*T=43J1 O1 o4

SNOIIVIALI RWY0I¥Id




196

00%S
0%€eS
00€tS
0s S
002s
L1 £9
001¢
050S
000S
0s6Y
co6Y
oss8?y
008"
osiLYy
00LY
0s9%
009%
0ssY
o0sY
neey
00YY
oSty
once
0sey
ooy
0s1Y
001y
0s0Y
000%
056¢
006t
0s8t
008¢
0SLE
00L€
059¢

108 (/,vexx VHOIS ‘SHIONINIS AJUNOS 30 NOILINTIOS xxxx, ' T7L°,T,)1VWIO4 CO1

108

108 SLIVRYO03
108

T0S 4018
108 6 GNIMRY
108 (008°9)3114M
1GS

108 *NNY¥ 1304V--°SNOI1N10S ALIVINIOV 01 FIDUFANQD
10S0) G3ATIVI SASVD HWOHW HO0 ANO ANV QAWIOINA4d SVM SNOILVHILI 30 YITNWAON
108 - AaN0TIV WOWIXVH AHL NIHI ‘aALNOAXT X131ATdWOD SI 4001 0a O1 a1
10S

108 IANILINOD
105 NiNLIY
108 6 GNIMIAY
108 w311 (00Z°9)311¥AH
108 0T 0L 09 (0-AN"TINODISN)JAIX
108

108 *NIVOV SASVD VHA'IV TIV ALVAALI ANV XADVE 0D - AT1TINd TIVVIANOD

TFO0S1IFX JON FAAVH SIASVD FWOW VO INO NRZHI (0= LON) I=TNOISN A1 °-SNOILATOS
108 (009 Ol GAJUIANOD FAVH SISVD VHAITIV 11V O="INJISN A1 :INDISN AHIIHI

108 -

108 .- ANNIINOD
108 (M)918°A° (A)VLIAT  (A)VHATIV(I09°9)ILIUM
108 6 01l 09
108 (A1 A (A)VIAL“ (A)VHATIV(009°9)ILIUM
108 1="INDISN
108 g8 0L 09 (YO¥Y3I~J11°(A)DIW)AIX
108 ViHdIVN‘TI=X 6 OQ
108 . 0="IN9ISN
108

108 e *AINAOYIANOD 04 NORAHD °NOILVYEILI SIHI INOT SNollvnba 11v
1708

108 ANNIINOD
10S - ANNIINOD
108 (X)AVIYVA=(A“1)VKOIS

01

VOO

COLVOL

LU

(SRS NS




AT T T e S T TR T e e e N

g g i oy o

Radhii Eoce b [N - . . .

197

0S$%9 10S )
00%Y9 10S - o
0S€9 108 0
00€9 10S )
0ST79 TOSKRE X YN E N X N RN RN RN Y R R Y RN R R N A RN X AR RN XN Y R X XA R RN R Y XA YRR X XY RN R R XY 2
0029 10S 0]
0S19 10S _ anNid

0019 10S : o}
0509 10S (/.2¥x» QITVOVV NNY¥ - SISVI W1

0009 TOSOR YO INO YOI FIONISHAANOD NOILNTI0S 4O FANTIVI «««4..m~a..c.va<zmom 008
0S6S 10S (/.-=-= SNOTLVYALI :,“GI°,NIHLIM S3AST

0065 1T0SVD T1IV ¥0d AADUIANOD SNOILNI0S HIONIWLIS FDIN0S ---,°9271l ,.0.)LVRIOd 0G!
0S$8S 10S (., (aQA9AIANOD T

008S TOSSVH 3ISVD), ‘061G ZIRIY9LLITI*, ‘.2 €1d*, *‘,*L°€vd*1€lL®, .)1IVRHO4d 109
0S.S 10S (S° 2134192121, “,‘L°€1d", “,“L*€1d°T1€Ll*, ,)1VKIOJ 009
00.S 10S (/.,4903¥X NOTLMTOS,‘SL1°®,aASVO-°vidd °‘VH4IV,°‘8€l®, .,)1VWi0d 00S
0696 °10S /.7/77 .°€1°, NOIiv¥3XY ///.°GS1°.0.)1VKE0d 00V
0095 10S (/0°0134d11

0SS 108°,= YONUA NOILNTOS CALIIWYId RARIXVR 03141ID03dS,°S€l‘, ,)1IVWIOA 00€
00SS 10S (0111

NG9S TO0S°,=SNOTLVNILI NOIINTOS (ALILIWNAAL WAWIXVH AITJIIDA4S, ‘SEL‘, ,)LVKY0d 002

PRSI S




LA

;m

R

Gl it sl

128

0"81
0GLY
00y
0691
0091
0SSt
0061
0sY%Y
0o0%1
ncet
00nel
0521
0021
oSt
001t
0601
09201
0sé6
006
0s8
008
0s¢
00¢

09
009
(1199
00$
oS
00Y
0ge
00¢f
0s?
RO 4
(LA |

001

0s

kSO
ASD
kSD
iSO
ASD
kSO
kSO
ASD
kSO
XSO
ASD
iSO
ASD

D A LR

T+1HNA0N=INN0Y

1 0L 09 (0°D3° (A)WASNAN)AIX
dN‘T1=X T oda

0=1NNO0N

*3a1s 14T FRL HLIM OIULIAKWHAS

SI ACIS LHOIY¥ JHIL FINIS AC08 JHI 40 3JAIS 1a37 FHL NO SNMONANN
/4N dHL ¥O0X SNOILIVALI T/4N KINO SAFIAN WALSAE OASNIAINOD SIHL HION
*NALLIVM SI SNOIIVADA 30 WILSAS CISNIANOD FHL 30 NOILVNLE HI 1
AHL HODIHM Y04 IANO 3HL SI ¥ TANVH °A YAAHAN XIANT MINVS 1a3T IJIHL
40 ANTIVA IHL SVH ATOSNI AVYHEV NI JIERON HYL T IHI IYAHM (1)A10SNI
SI AVN¥V XMOWIW IFHIL °*(0¥IZ JON SI (I)RASNAN HOIHM ¥O0d 3ISOHL )
NOILVUNOIANOD 40 3GIS 14d7T NO ST1ANVd JFHL AINO 3SN SIXAANI 13NV

ASOTIV HO¥VIS XTIVIINANDAS °*KWALSAS AYOHIW NOIIVADI-XFANI TANVA NOISSV

ASD
kSD
XSJ
ASD
ASD
ASD
XS2
ASD
ASD
A8D

6 aNIMZY

ONIMN*HOZ HOX“HOX ‘dTIMS*NVAS “GAHIA QUORD*(9)1D /19NIM/ NOHNOD
LARASNK (86ZT)ATOSNTI (966 Z)RASNAN /IUIWXS/ NOHWKHOD

OTANIN® (0O0G)XSANI‘(00S)OLVETd /1IAINI/ MNOWHHOD
VHATVN*A“(9)ZA(9)RA“(9)XA°(9)VIAF‘(9)VHA'IV /SINANI/ NOHKOOD
(111)2Z2° (111} DX

CCTIIX CTTT)ZANV (CTTT) XANVE (CTTT)XANY  (TT1)S (QR)V NOISNIHIQ

ASO SR XXX XXX R AR R RN RSN RSN EXREF ENENER SRR RN XU NN ENF UL REXXNARERRFLNEXYT ¥
ASON XS R YRR AR NN R RSN Y NFER RSN SRR RAN RN AN EXFANEXN RN L R X RERR R RNV ENXEY

ASD
ASD
XSD
XSO
XSO
XSO
ASD

*6 31714 HOLVIOS ASIa d0

2dVYI OILANOVHW FHI NI 4¥0O3¥ 1IVIINOT WA INO ATIVIININDIS UIWOLS
SNOIIVNDA (Z/dn) 9HI HIIM HVADOWd NIVN O SNYNI3W ANILNOYANS SIHL
*213900 ANILOOYGNS N1 A3NIWISAA SV FYV NOILVAHA HOVE 40 SINVISHOD
LJROTY ANV SINFIODIAJIOD 1437 FHL °*--0FTJIDALS SVM NOIL4O LNdNI
A004 JIVNLAWKHAS NAHM AINO 0dS -- °*SHIONIAYILS ADUNOS TANVA X404
301S 1431 AHL 1SAr DYNIAI0S ¥OJ SNOIIvADA WVANIT (Z/dN) dG S13S

P R R R R R R R IS )]
P M Y Y R R R EE S TSRS SRS

ASD

IV ZANV RANV XANV S OZ°IX°OX “dN‘AR " TTT)WASI0D IANILNOVENS

QLLOLOLVLOLOLLVLOLOOLO

VOOV OOLOVOLOVOLOLOLOLVOLO




199

P

R 5T N T TS e W

009¢t
0sSe
(11119 3
o< Ye
00Y%E
0ste
00€t
osze
007t
0ste
oove
osot
000¢
0S6¢
006¢
0s8¢
00RC
0sL?
00t ¢
0s9¢
009¢
0ss¢
oos¢
0sY%?
o0ovz
0seE?
00€7?
osee
o0z
osize
01
0s0¢
000¢
0s61
0061
0sel

XSO
XS)
AS)
XS8D
kSD
kSO
P $:34
XSO
A8D
) §- 4]
A8J
XS8D
ASD
A8D
&S0

T TS TR T A Y

"ONIM FHI 01 3na (I)ATOSNI ‘TANVA J0 INIOd

T03INOD FHIL LV X1IDOTAA 40 SINANOAWOD AHI ‘ALIDOTAA HVIANLS HIAA
4HLI Ol Qav °‘LNASAVd SI ONIM 41 °*'1ANVd MOTd HONCAHL Vv €1 13ANVd

d1 1 = dAVANI 13S °TANVI MOT4d HONOYHI V JON SI (I)ATOSNI '1ANVd J1
0 = GAV4ANI 13S °NOILIGNOD XYVAKNOH AHLI XVT3¥ CI ¥AAWO NI NOI1vndI
SIHL J0 SIHVISNOD FHL 01 ALIDOTAA MOTId RONOYHI (Q3H133SI¥4 IFHI

‘ST LI 41 °IANVd MOTd HO9NOUYHI V SI (IDATOSN1 1ANVAd J1I NIHHD
*X@0¥ 40 30IS 1337 AHL NO (I)ATOSNI TAINVQ ¥0d SI SIHI °1 NO11vnd3
JO 3G1IS IHSIY FHILI NO SINVISM0OD 40 NACHAN VHATIVN AHL A1IVINDTIVD

aayv

ANNIINOD €
( ((I)ATOSNI)AANVY (((Ex¥x((((I)ATOSNI)DR)SEV))+
JCCI)ATOSNI)IX) «((C6STRT " Fx*8)/(LI)ATOSNI)S)))+ O°I=(r)V ¢
€ 01 09
(C(((e

XSOCI)ATOSNI)ZANVZY)+( ((TI)ATOSNI) XANVOVHIZXE)+(((I)ATOSNI)XANVXXY))xC
XSO((ExxdVRIN) /1)) + C((C(CCI)ATOSNI)ZANVxZU)+{((I)ATOSRI)ZAANVxXU)+(((T
XSOIDATOSNI)XANVEXYE) ) u((Cxx¥) /1)) )% ((€6STHTI €% 2)/((L)ATOSNI)S)=(I)V

ASD
XSD
X8O
XSJ
AS2
) S 1)
XS2
XS0
kSO
ASD
AS89D
XSD
ASD
D -3¢
ASD
XS)
ASD
XSD

T 0L 09 (r-da-1)d1
*MO¥ KHI I NO INAIDIA43IO0D HL r A0IS 14371 ALNdKROD

(CxZ¥ + Txv9VHIXY + TxxXA)18DS=9VHIY
(Zy¥ZY + ZyxR¥+ Txx XU)LBOS=Y
((CYATOSNI)IX+((I)ATNOSNI)IX=IVHIZY
((C)ATOSNI)IZ-((I)ATOSNI)IZ=2%
((L)ATOSNI)DX-((I)ATOSNI)DX=1¥
((r)AT0SNI)OIX-((I)ATOSNI)IX=X¥
dTVRAN® 1= € 0G

dIVHAN‘TI=1 01 0d

Z/AN=ATYHAN

*(I)ATOSNI TANVd ¥0d NOILVNDE HL I JO SINRIDIALIOD ONILLID 1YVIS

ANNILNOD
A=(LNNONA)ATOSNI

LLOLLOLULOLOLOLDOLUOLO

LCOO

OO

;
m
_,,




T T Tt ver oo e !

et i RO

; 8 00%S ASD NYNLAY
| ~ 0S€S XSO 6 QNIMAY
% 00€S XS89 6 4113aN3 i
L 0525 XSD AANILNOD OT |
C 0025 ASD (dAN‘T=W  (K)V) (6)HLINM w
m 0S1¢ XSD ) w
| 0016 XSD *6 371134 IVIINANDAS J0 A¥0D3¥ HJ 1 NO WHISAS 40 Mo¥ HJ I 1nd 0 ¢
o 0606 XSO o)
o 000S XSO AANIINOD 6
. 066% ASD (A (NIT)OLVHTAx0°Z=)+([)V=(L)V
m 1 006% XSO 6 01 09 (0°03°AAVANIL)JI
2 0s8% XSO $(I)ATOSN1 ‘TANVA NO NOILIANOD AYVANNOS XVIdY¥ ‘TI=advaNl 41 )
o 008% XSD 2
L 0SL% XSO dONIINOD 8
__ 00L% XSO (((N)ZAx ((I)ATOSNI) ZANV) T
; 069% XSD +((H)2AA»((I)ATOSNI) AANV) +((A)XAx((I)ATOSNI)XANV))»0°*Z-=(r)V ¢
. 009% XSO g8 0L 09
X 0SSy ASD (C(ZTFA+(A)ZA) » (CI)ATOSNI) ZANV) +( (ATAAT
3 00SY XSO+(N)XA)x((I)ATOSNI)XANV)+((XTAA+ON)XA)x((I)ATOSNI)XANV)) %0 Z-=(r)V
L 0S%% XSD (z1AA+ P
- 00%% ASD ‘AR13A‘XTIA ((I)ATOSNI)OZ*((I)ATOSNI)IOXR ((I)ATOSNI)OX “A)AONIM “I1VD
: 0SEY ASD L OL 09 (0°DI*ONIMK)JII
00€Y XSO dTVHIN-T=X
0S Iy XSO dON‘TdNN=F 6 00
] 002% ASD VHdTVN+dIVHAN=ANN
3 0G1Y XSO [+dTVHAN=TdNN
b 00T% XSD INNTLNOD 9
A 060% XSO 0=AUVANI §
w 000% XSO ANNTLNOD ¥
: NG6E XS 9 01 09
§ i 006€ XSO 1=QaVvaNI _
coL 0S8€ XSO T=NIT w
b 008€ 1S % 01 09 ((I)ATOSNI*AN*(T)XIANI)JI Q
¢ 0¢LE XS$D OTJININ®1=1 ¥ 04 )
(g 00LE XSD § 01 09 (0 DI 0TANIN)II i
: 069€¢ XSD 2 M
,.__
;

X

B
e e,




o3

i

A B T RN R KRR TR T

Bt

&
!

201

00L¢
059§
009s
0SSS
00S¢
0S %S

kSO
A8D

ASON NV NN RN RN R RN NS AR N R LR RN N RN SRR EAN R X RN NN X SRR XN RE NN RN NP AR R NSRS

iSO
AS)
A82

aNd

COOVOCO




SRR i L R L S i i ) S 1

. S 0081 SOS !SNMONMNA ¥O04d S$S3ANH TTVILINI HSIT8VI]S3 2
: N 06L1 SOS )
i 00L1 SOS Wo¥N3T (00€°9)3LIYM
0691 SOS XVRLI(00Z‘9)dLIUM
0091 SOS (0071°9)31I¥M
i 0SST SuS YYAxx0°0T=404YUY
00ST SOS VHATVN+5TVHAN=dNN
0S%1 SOS 7/ dN=d1IVHdAN
00%T1 SOS LANASN(86ZT)ATOSNT (966G Z)NASNAN /AUIWAS/ NORNOD
0SE1 SOS VHATVN A (9)ZA* (9)AA(9)XA(9)VIALA  (9)VHATIV /SINdNI/ NOWKWOD
00€1 SOS (dVHTII)AVSODIS NOISNAWIA
0621 SOS (dIVXVH)IKNS (dTVXVR)EVIVVA (dTVXVH)DIH NOISNIHIQ
m 0021 SOS (dTVXVRTTIT)VHOIS (AK)V NOISNAWIA
. 0S11 SOS

0017 SOSHXBERNENYXNERRNNNNENRRXEXENRNXNERNRRENNRXEREANNXRNENR NN XENRELEY
OSOT SOSkSEYERR XS RREYRYXRANENEYRRNNLYNERERYRSERNXSFEENNXRENXFLARERERF SRR EEEREY
0001 SOS *ANJAHNAS A9 NMONN NAHJL F¥V STANVd JOVKRI YOUNIH
: 0s6 SO0S Z01S IHOIR AHI ¥O0d SVHOIS THI °*AIAT0S IV 2009 40 301S 1431 FHY
M 006 SOS NO ST4ANVd T/4N 3FHI ¥0Jd SVHOIS ATINO °*SNOILYINAINVW ¥0d ‘V'XINIVH
0S8 SOS MOW NI AT MIUVYOAHWEL (AVOLS NV IFTIA HOLVEDS dF] 40 d¥003¥ SII HOUd
: 008 SOS avay SI JaNIWvXd Nollvadb3d INAYUND AHIL NOILVVNALI NV ONI¥NA *INO
L 0SZ SOS ISV Ol 1IS¥IJd HOWJ H3QYO0 NI FWIL V 1V ANO QIATOS SI NOILVOLHU HOVI
00,L SOS NOILVNALI ANO NO °*6 3714 HOIVHOS AdVI ¥WO ASIA V NI ATTVILINAADLAS

0S9 SOS aayols 3¥V WILS . 40 SNOILvAdLA °SLY¥0EV €0r ANILNIT WO IDYIANOD

009 SOS ISAKR SASVO 11V *INILNOYANS SIHL 40 NOILNDAXA HTONIS V ONISH

0¢s SoOS FONO 1V G3AT0S FYV SASVD VIFE~-VHITV IAANI 11V °ASVO NOLILIVINIIN™O

4 00S SOS (V13g~-YHd1V) X004 INBWIAAIQ HOVI NO4 (aNNOJ SI SVWOIS 40

! 0S% S0S 13S V°=--(A14103dS NA34 SVH NOILAO INANI X409 DI¥LIIWWAS NAHM AINO

i 00% SOS aainoaxd SI ANIINOYENS SIHL ~- *(SHIONIWIS ADUNOS 1INVA AdA0€)
06E SOS VHO1S *‘SNMONMNN (Z/dN) 40 SLAS VHJIVN ¥O04 SNOIIvNdA 30 WILSAS

D0€ SOS GASNIAANOD AdOA J71VH 14371 AHL AATO0S 0J NOILVYILI T13QAATIS-SSNVO SHASN
4 06T SOSyNSy SRRV YRR NERNRNNEERNENERRENRRERRRRR YN NRREX RN XREERNRER AR RREERYY Y
{ 007 SOSx¥¥SX XX RN URRERRNERENRFERERERRRERREFSENSEREREXERERRERRERRERLEFERERY

0S1 SOS
001 SOS (AVSOIS‘VHOIS‘XVHIIL

0s SO0S CHATCHNS‘IVIYVACOIG 'V AN ' dTVXVH AW AVHTTT  TTT)RASTI0S ANIZNOVENS

(SRS RO RS RE RSN NS RIRSNES RN NI NSRI NS NSNS NS NS

e - A “ et J




b L

A P M e ot i MG Ll 2 XL D

OB SRS R e

v

009¢
0SS¢E
00s¢t
osveE
oove
0GeEe
0o¢ce
0stt
(LA
0os1¢e
001¢
nsot
000¢
0667
0062
111%: X4
0087
06tz
0oLz
0s9¢
0092
0ss?
00s?
oSy
00%¢
ose?
00€?
05
vozee
osie
ootr?
0s0¢
000¢
0sS61
0061
0681

SOS
S0S
S0S
SO0S
S0S
§0S
S0S
So0Ss
S0S
S0S§
SO0S
S0S
S0S
SOS
S0S
SOS
SOS
so0Ss
§0S
S0S
S0S
S0S
SOS
§0S
S0S
£0S
s0S
SO§
SO0S
50§
SOS
S0S
SOS
SO0S
SO0S
SO0Ss

*(A)IVI¥VA 11 ‘1'TVD °NOILIVI3LI S. L
- (EASYD YHdTV HI Y HOVA 40) NMONNNN HI I ¥0d NO1IVndd HJ 1 FA'10S

ANNIINOD

ANNIINOD

(A C)VHOISx (L) V)+(X)HNS=(N)KHNS
VHAIVN TI=X % 0a

S 0L 09 (1°ba-r)di

dTVHIN‘T=Ff & 0dQ

*1l3AS VH4TV HOVA 304 SI1ONAONd NMONANMN-JINAIDIALFOOD I MO¥ A0 KWAOS 13D

(dDN‘T=A°(¥)V) (6)aVaN
ANNILINOD

0°0=(X)NNS
VH4TVN‘TI=A € 0aQ
dIVHAN‘T=1 £ 0@

NILSAS 40 NOILVNDI HI I NO YoM

(00S°‘9)ILIUM

HILI(00Y 9)ALIUM

ANNIINOD

. 0°0=(N)914
VHdIVN 1= T 0a

6 ONIMIY

XVHLI‘1=4311 01 Od

SNOILVYALI WY04NAd

AANIINOD
0*°0=(r*1)VKIIS
VHdTIVN ‘1= T 0OQ
JdTIVHAN'T=I 1 0d

oo

OO0

LOO




-4 00%S SOS *NNY 1¥0gV-~°SNOILNTO0S AIVANIOV 0L IDYAANOD )
™~ 0SES SOSOJ UATIVA SASVD FHOW WO ANO ANV QAWYOINId SVM SNOILVHALI A0 YILEHAN 2 _
00€S SOS G3AM0TIV WAWIXVH FHIL NIHI ‘a3lndaxa A1HIAT4dHOS SI 4007 04 O1 JI )
062S SOS 4]
007S SOS ANNILNOD OT
0616 SOS 11T 0L 09
: 001G SOS o}
; 06$0S SOS *QIDYAANOD AAVH SNOILATOS 11V )
: 000§ SOS 2
: ng6y SOS 6 QNIm3y
B 006% SOS ¥AL1 (00L°9)FLTUM
-t 0S8Y SOS 01 01l 09 (0°3IR"INDISN)AI
i 008Y SOS )
“w 0SLY% SOS *NIVOV SASVD VR4V 11V ALVIALI ANV JOVH 09 - ATInd a3ani3ANOD )
2 00L% SOSJAX ION FAVH SASV) FYOW ¥O ANO NAHL (0= ILON)I=-INDISN 4i °*SNOI1NTOS 0
4 0S9% SOS Q009 01 GIADYAANOD AAVH SISVD VHAIV 11V O="INJISN A1 :INOISN NDIHD ")
! 009% SOS _ )
: 0SSy SOS IANILNOD 6
w 00SY SOS (¥)o18°A (N V1A (A)VHATIV(TI09°9)ALIYUM 8
i ; 0S%y SOS L 6 0L 09
mw 00%% SOS ,.\, (N)DTF AN (M) VIIA (N)VHATIV(009°9)ALINUM
g | 0SEYy SOS SN 1= IN9ISN
2 0negy SOS _ 8 0L 09 (YOI 1T (N)DIH)dI
; 0SZ% Ssos H VH4IVNI=X 6 04
00Zy SOS . 0="IN9ISN
: 0S1% SOS 0 m
1 001% SOS *AONADYAANOD W04 NOAHD NOLIVYALI SIHL ANOA SNoIlvada 11V ) .
: 0S0% SOS ) ;
! 000% SOS ABNILINOD ¢ ¥
W 0S6€ SOS ANNIINOCD 9 m
006€ SOS (A)EVIYVA= (A I)VKIIS ,
068€¢ SOS ((X°1)VHOISI
0n08E SOS ~(A)IVIUVA)SHEV=(N)OIE ((N)OIF L9 ((A°TI)VWIIS-(A)CVIVVA)SHV)II
0SL€ SOS (I)Y/ (N HNS-(H)V)=(X)EVIUVA
00L€ SOS N4-dTVHIN=R
069€¢ SOS VH4IVN I=N 9 0q

s e T T T AN

R e s

ah ?rsL

s,

——ta -

=




&

2

¥ DR S

DR

ii

e

205

0oL
0sT¢
oot¢L
0s0¢L
000¢
0669
0069
0689
0089
0.9
00L9
0599
0099
0ss9
00S9
0s%9
oo%v9
0seE9
00¢€9
05729
0029
0s19
0019
0509
0009
0S6¢S
006¢
0s8¢S
008S
0sLsS
00LS
069S
009¢
0€SsS
00sS
0s%S

S0Ss
S0S
SOS
SOS
SOS
sos
s0S
SOS
SO0S
SOS
SO0S
SOsS
SOS
s0S
SOS
SO0S
§0s
SOS
S0S
sos

SOS°*dASVD VHJ'IVN SIHIL ¥0d

SO0S
sO0S
sOSs
S0s

B e e Y

ANTVA VHOIS

1331 NOI1ISSV

=AVSOIS AVHYV 3JHL NI S1INS3Y

NiINL3A

*NOILIVINOIANOD HAHI 40 TANVJ HI 1 3AHI ¥04d 1VHL SI
I LVHI 0S JAONVYYVIY NIFH FAAVH SVHIIS dN TIV MON

JANTIINOD
ANNILNOD

(I)AVSOIS=(A*((I)ATOSNI)HASNIN)VHIIS
(I)AVSHIS=(X‘(I)ATOSNI)VKHIIS
dIVHAN‘I=1 €1 04Q

*TANVd JOVKI 3AIS LHOIY
ONIANOJSIYI0D AHL ¥WO4d ANTIVA IWVS X€ dIN0TTI0d ANTIVA S, TANVL d4IS
*NOILNTOS H1 I NI Q3SnN SvYM XIANI 'TANVd FSOHM

VHOIS OINI XVYYV aAAVS HO¥d NOIINI0S HI X 1Ind ‘IONINDAS NI MON

ANNILNOD

(A“T)VHOIS=(T1)AVSHIS
JdIVRANI=T1 Z1 0Od

ALVOI1dNd IVWOLS
VHATIVN‘T=X %1 od

*Xd08 AHL 40 3IOAIS LHOIW

S0S AHI NO TANVA ZOVWI HONYIW ¥3d0¥d FHLI O ANTIVA VHOIS ¥4dd0¥d NOISSV
SO0S JISNKR 0S'1V °*3SVD VH4AIV H1l X FHIL NI TANVd HI I FHI ¥0d 3N1VA FHL SI

SOSs

(A°I)VROIS 1IVHLI HONS XVEWV FHI NI SVHOIS NOILMRTOS IONVIUVIE ISNK

SO0S. ATIVNIA °ASVI DIWLAHWAS ¥0d AIATOS SVM HILSAS NO1LVNDA 0ASNIANOD

sOS
sos
S0S
§0S
S0Ss
§0S
SOS

ANNILINOD

dolLS
6 GONIM3IW
(008°9)31IY¥M

91
el

It

OO0

VOO COVLOOO

CLOOOUOOLO

Q

© mean il

B = TR

|




MK

e

LIRS TR -
e R A O >

ARV A £ TR

S5

i

V= S

206

00s8
0sy8
oove
0cEe
00€s
0S8
0018
os18
oo1ls
0508
0008
0S6!L
006¢
0s8¢
008¢
0S¢t
00!
0s9¢
009¢
0ss!¢
00s!¢
0s%¢L
00%¢
0s¢elL
00€!L
0S¢

SOS

S0S

SOS

S0S

mOm««*«****«l«C««ii*««****«i«*#«*ii#li«*i*«**#i***«*i**i**«%«#4%*{#«*

SOS

S0S and

S0S

sOS (/.¥¥xxy QALYOEV NNY¥ - SISVD IJU1
SOSOKR ¥O ANO ¥O0Jd AINAODWAANOD NOIINTO0S 40 FUNTIVL »xxx, LC1l°,0.)1VHY0d 009
S0S (/,~-= SNOIIVAILI ,“‘SI1‘,NIHLIM S3ST
SOSVD ‘1TIV ¥04d AIOWIAANOD SNOILNTOS HIONIYILS IJANOS -~-,°9ZL°'.0.)1LVHI03 00
So0S (.(a3asyaANOD 1
SOSSVH dSVD),‘061°S T13dT1°921“C1 , “,“f2*€1d*, *,“L €T1d°1€El, ,)1VWi0ad 109
S0S (¢ z1aatr‘9zr*z1r*, ‘.t g1d°¢, “,‘rrer1d4‘1€e1*, ,)1IVKIOd 009
S0S (/.490¥993 NOIXINTOS.,“‘GZl’,3SVO-‘V1dd ‘VH4IV,‘S8€L¢, .)IVRY¥O0d 00§
sS0S ¢/.///7 .°€1°¢, NOILVYAXLI ///.,°SSL .,0,)1lVRiOoA 00%
SOS (/0°013d11
S0S‘¢ ,= YOWHA NOILN10S AIILIWUAd WNAWIXVW QA1410ddS,‘Gel‘, ,)IVRHOod (0O€
S0S (01171

SOS‘,=SNOILVYALI NOILNTOS QILILIWNAd WAWIXVH GITLIDALS,‘SEL‘. ,)1VWH0d 00¢C
S0S (/,xwxx VWOLS °‘SHIONFYLS ADUNOS 40 NOILNTOS xxxx,‘T%l ,1,)1lVNY0a 00T

SO0S
S0S

mom"".ll""""l.l.!l [P L e

SOS

SLYHW3O0d

COOOO

(S ]

o}
J

- - = W - "I.-l"l.!.nllnl.".l.'U

J

caka -

.

v ey AW e




1!«14.1 T T IR RAN R AL S bt AL s A L A A R S o e e o k|
1
w S 0081 13A (4SVOI)XA(T109°9)3LIUM i
: N 0SL1 13N (ISVOI)XA(009°9)ILIUM 3
0041 1T3A A (00S°9)31I1¥M
0691 13A (TT 1= (A)SYVIS)(T0T°9)ILIUM :
, 0091 13A (asvoI)viag (00¥°9)ILIUM
) 0SST 13A (4SVO1)VH4TIV ASVII (00€“9)ILIUM 1
, 00ST 13A (00Z°9)31141 :
0S%T TAA (TTCT=X°(RA)SuVIS)(00T“9)IAITUN |
00%1 13A o ANNIINOD 1
0GET 134 : ¥YVIS=(N)SYVIS
00€1 13A TUCI=3 T O
0cZt 13A /. wwxx, /UVIS (11)SYVIS NIDIINI
00Z1 13A ONIMN‘UDZ“HOR‘HOX ‘dATMS NVAS‘UAHIA AYOHD *(9) 1D /TONIM/ NOHNOD
0S17 13A OTANIN® (00S)XIAANT(00S)0LVYETA /LIUINI/ NOHNOD
0011 13A VHATIVN A (9)ZA*(9)AA“(9)XA‘(9)VIAL‘(9)VHIIV /SINANI/ NOWHOD
0S01 13A (17171)22° (TT11)2X° (111)OX NOISNAMWIQ
, 0001 TAA (dIVXVH TTT)VHOIS  (TTT)S  (TTT)ZANV  ('TTT1) XANV  (‘TTT)XANV NOISNIRIA
] 066 1ZA 0
v 0060 TAANRESS YR RXXYREREEXNYRERRRRERREXRRRRENNRERRENXAREENXRRY RN ERAEFRERXERENY o]
F 0S8 TAASXYEFRRRRRXRRRRNEXNRENNEXFERENNRSRRNERXRRYXXAREREXREXYXEERRYEENREEXEY 2
008 13A *SATIJIINVAD AAZITVHHON SSHYIXT YA ANV ZYA‘XMA )
0S¢ 13A ‘XEA ‘ATIVNIA A ‘FANLINOVH AJLIJOTAA HVIULSATWL AHL AR ONIAIAIQ )
00¢ 13A A9 QIAZI'IVRYON NAHL F¥V INVITINSZ¥ ANV SININOIWOJ ALIDOT3IA FHIL 0
069 1T3A °*TANVd HL dN (SVT °°°* Ol NHAL NI*°°*‘€°Z =1 304 1vadd¥ QNV NOVH 09 0
009 13A *S1INSA¥ LII¥d °*INIOd ‘TONINOD FHI 1V *dD ‘INFIDI14300 FANSSIYd ]
0SS 13A FHL ALVINDIVD ‘YA NO AASVE YA AANLINOVH ANV °“ZiA “XVA °‘X¥A )
r 00S 13A ‘SININOANOD AlIDOTAA ANIA °*1=I '1ANVA HIIM J¥VLS °‘ASVD2I SIHL d0d 4]
, 0SY TAA °*3SVOI ‘3ISVD NOILIVINAINO ( V1AE-VHJI'IV ) FTONV X008 INO ¥0d ANNOJ 4]
1 00% 13A ONIAg AWV STUNSSTVd ANV SIILIDOTAA IJOVvAINS ASTIHYI ‘ANIINOVUANS 0
ﬂ 0St 13A SIHI 40 111VD EANO HONINNA °*SINIOd TONINOD ‘TANVA dN 11V 1V ‘dD o}
' 00€ 1T3A CINAIDISJIA0D FUNSSIUd ANV SIILIDOTAA AJVIHNS TANVA X408 SALNAKWOD )
' 0SC TIAAXSYSRERNYERRRYRERRERRXRERRERREARRRERENRERRNEARRLENRR RN RRENNRERNERRREENRELSR J
| 007 TAANSSRERENRXERNRRNFNRESRNNRNERNERERRNENRNREFRRREXRRXXFERXNEFRNRRNNNR 4]
: 0ST 13A 0
' 001 13A (DZOA°OX1
% 0S TAA C*‘VHOIS S ZANV  XANV XANV dAN‘ISVOI‘dTIVXVH ‘AR 1T1T)ID0T3A ANILNOYANS
4 ‘
i

U JORPUWSIRF TR I

L ‘ o E . . , . s
et b PR VRN ST WRTSINTS YRR SRR S




|

I 2 S

LI ol

e

ICEERAEL A st

T T TR O L Y N
7

TEFTITY

G ot o b

208

e aeaoche i SRRRGL DI | i AL A i o M e LI O LR S e s SR , Ji. ﬂ —
009¢ 13A (ISVOI“C)VHNOISH (" T/(1)ZANV)=2D

06SE 13dA (ASYIT‘r)VHOISx(*Z/(1)XANV)=XD

00S€ 13A (ASVIOL‘r)VHOISx(* 2/ (1)XANV)=XD
0S%€ 13A € 0L 09

00%€ 13A (ASYII‘LIVHOIS» (((“CxxU)/ZU)x((E6STIYTI "E2°%)/(r)S))=2D

0GSEE 1TAA (ASVIT‘CIVHOISx ((( " Cxe¥)/XU)x((E6STIHT €% %)/(r)S))=AD

00€€ 13A (ASVOT CIVHOISx ((( Conx¥)/XU)x((E6STHT " Ex°%)/(r)S))=XD

0sZe 13A . T 0L 09 (1°ba°r)di1

002¢ 13A )
0S1€E 13A *(ASVII‘C)IVHOIS INAWYTA AVIEV NI SI ( ASVII‘ASVI V1IF94-VHJITY 2
001€ T3A AHL W04 ) TANVA HL £ AHI NO VHOIS HIONIYILS A2UN0S AAINEINISIA 2
060t °13A b
000€¢ 13A (T2¥ZW + TxvRY + TxxX¥)1NOS=Y

0S6Z 13A (r)sz-(1)o2z=2y

0067 T3A (r)o2x-(1)2x=xy4

0<8Z TdAA (r)ox-(1)ox=xy

0087 1dA dN‘I=C % 04

0G6L7 13A 0
00LZ 1A *X009 3AHL NO SINIOd TTONINOD r WIHIO 11V Ol ina aGNV 1 0Ol 3na 2
0697 T3A I INIOd TTO¥INOD 1V SINANOINWOD X1IJ0T3A 40 KNS JHL NIVINOD XATIVNIJ 2
0097 T3A ZHAS ANV AKRAS‘XKHNS °*ZHNS ANV AWNS‘XHNS 9NISN I NO f SINIO4 ‘'I'TV 0L 4]
0SST TAA ANA SNOILNYININOD WAS °f INIOd TOYINOD LV AD¥NOS INIOd V 0O 3And o]
00SZ MT3A 1LNIOd TOWINOD H) 1 1V ZJ ANV AD°‘XD ALIDJ0TIA 30 SININOJHOD IFINdNWOD 3
0s%7 13A 2
00%Z 13A 0°0=2ZRAS

0S€EZ 13A 0°0=XKWNS

00€?7 13A 0°0=XNNS

0627 1T4A 0°0=2D

0027 13A 0°0=10

0ST1Z I7A 0°*0=X2

0017 13A AN‘1=1 9 0d

0S0Z 13A (z08°9)311¥M

000Z 13A (108°9)A31I¥M

0S61 13A (008°9)A114M

0061 '13A AN (002°9)311¥NM

0S81 13A (aAsv21)zZA(Z09°9)ALI¥UM

B

|
i
1
i
gl
p
]
|
bl
a
i
3
A




e e —— s

209

e

00%sS
0sEsS
00¢s
0szs
007S
0S 1S
001S
0s0S
coos
0S6Y
006Y
0GSRY
oo8Y
oSty
o0LY
0S9Y
009Y%
0SSy
00SYy
osyy
00%Y
oSty
0oty
LA
ooy
os1Y
ooty
0sS0Y
000Y
0S6¢€
006€
068¢E
008t
0SLE
00L¢
0s9¢

et i Y D P PRI RS, NS B ok s e

i
S

Ca L e e e e B ) S Al Oy s CR TR e - ey SRR AT Sy e

THA 4]
Jm>!1||lllll.ll!|!t . e B e G - Y P an B e S e e T W WS e W WS W W S e e G W W e B W e We W e e v'lt.lll.ltl.lllllnv
14A ' 0]
144 N¥NLIY

13A (TT“T=R(N)SAVIS (N)SYVIS (N)SYVIS)(000T1“9)ALIYUN

TAA AONILNROD 9

134 dO“UA“ZUA‘XUA‘XYUAC (ASVOI‘I)VHOIS (1)2Z2°(1)DX°‘(1)DX“‘1(006°9)31TI4M

TIA (T¥¥¥A) - 0°1=4dD

T3AA (Z¥xZUA + TxxA¥A + TxxXWA)IHDS=¥A

194 A/Z¥A=Z YA

T13A A/X¥A=X¥A

13A A/XYA=XHA

13A 2
134 “INAIOTdAF0D ANANSSTUA GNV JINVITIASIW JAN 139 0}
THA ANV ‘FANLINOVH NVIYILS FIUA AR SINANOAWOD AJID0T3A LAN FZITVHION 2
134 o
13A AONILNOD 6

T3A ZTAA + ZHA=ZWA

13A ATIA 4+ AYA=R¥A

13A XT3A + X¥YA=X¥A

13A (ZTIACATIAXTIAC(I)DZ(TI)DX“(I)OX“ASVII)AINIM T1VD

13A v S 0L 09 (0bIA*ONIMNYAI

13A (ISVOI)ZA + ZWNS=ZYUA

T13A (ASTII)XA + ARNS=XYA

148 (ASVII)XA + XWNS=XUA

134A 2 -
1A *XAIYOA 9SNIM FIHLI X8 1 INIOd 1V dddnanNi 2
134 SINIANOIHOD XJIJOT3A FHIL N1 4OV LNASAVI SI ONIM 41 0S1V - ZHOS ANV o]
14A ‘AWNS *XHAS °‘SININOIHWOD GASNVD IFDOUNO0S AHI OL SAILIDONIA INIANOIWOD 2
13A HY3IVIS 43N IHL ONIAAV A® 1 INIOd TOMINOD 1LV ‘Z¥A ANV “XM¥A 4}
TIAXUA ‘SINANOAROD ALIJOTAA JAN FBL J39 ‘dSVII ‘NOILVINIINO SIHI ¥Od )
144 2
T13A ANNILNOD %

13A ’ 20 + ZHNS=ZWNS

134 AD + AWNS=AHNS

134 X3 4+ XKAS=XKWAS €




210

0089 T3A )
06,9 T3A o)
00,9 13A . )
! : 0S99 TAARERRRR XX YRERRFERXF AR RN L ER XN ENY SRR NRRANFRXFF LR LNREXR VXL RFFYEX )
: 0099 TIA 0
. 05S2 T3A anz
00S9 T3A )
0SYy9 14A (///79VvEE®,.0,)IVREOd 0007
A 00%9 TdA (%" 8I°‘ETIL Y °0T4°00TL ‘Y °0T1d°88L °Y-0T2°9L11
\ 0SE9 TAA“Y OTd %918 °STT 9H%L % 0T1d TEL Y OTI TTL 'Y O1d°61°GCI 2L, .)IVKHO4d 006
w 00€9 T3A (/.d30,°L111° ,A/HA, “90TL" ,A/ZHA, " 161° ,A/XK¥A, 081L° ,A/XUAT
{ 0629 TTAA,*L91° VWOIS, *261°,02, *L€Ll",0K.9Z1°,0X,“€11°,TaNVd . ZL . .)1IVKYOd 708
: 0079 13A (,INAIDIZAH0D,“9TT1,INIOd TTONLNOD 1LV ALIDOTAA INV1IINSIYH, ‘691
0S19 13AL°_ HIONJFHIS ADUANOS,‘9%1°,SAILVNIAYO00D INIOJ TOWNINOD,‘€IL‘, ,)IVHYOd 108
AS 0019 TAA (,3UNSSINL,*YT11°, ANV SININOAKOD QIZITVHYON,“€£1°,0.°/)1IVH¥Od 008 ”
o 0509 13A (/91°, = SINZW313 TANVA 40 JIGHAN 1VIOL, “ZTYL°,0.)1VWi0d 00! £
2 0009 13A (L°€1d°, =ZA,“GLL*. .)1VWY0d 0,9 3
¥ 0S6S TIA (£°€14°, =KA,°SL1°, ,)1VRW¥0d 109 .
w w 0065 TAA  (L°€1d", =XA XAlIDOT3A WVIUISHATINA 30 SININOAHOD,‘0%1‘, .)1VKIOd 009 h
ool 068S TAA (L°€1d°‘, = A X112073A MVIVISHAINA 40 FAALINOVH, ‘0%l°,0,°/)1VRNE0d 00S @
H 008¢S T13A (.¥,°L81°,SA3¥9AA ,°‘€°64°, = VIFL,*8GL ,x. ‘%91, .,)LVHYO3 Q0% )
. 0G6.S TIA (.x.,°L811
w 00LS TAA °.,SAAWIAA ,L°‘€°64°, = VHAIV - LTI, ASVD,‘Ryl’, x.“9%1l°, .)IVWYOd 00E |
m. 0695 °19A (.% $3WUNSSIUd ANV SAILIDOTAA FOVIWNS AGOd «x.°'%9l°, ,)IVHEO0d 907 g
% 0095 13A (9VIT 991°, ,)IVRY04 101
06SS T3A (YVIT°9%1°,1.)1IVHH04 0OT
00SS 13A )
0SYS T3AA SILVRY04 o)

va—a?;.ﬁmwr" AP T R T T

%.

[

AT PRI




0081
0SLt
oot
0691
0091
UL
00s71
oSyl
00%1
0seEl
00¢1
0s 1
oozt
ostrt
o011

211

b LA A

0001
0$6
006
0SR
008
GS!¢
00¢
0s9
009
0SS
00s
0sYy
00Y
0S¢
00¢
0c?¢
o0z
0s1
001
0s

E_agiar o 0. b aalih- ol A
RN S ] s te

0sor

SR U R L R I TR TRt fd, - MLy bmm e 5 et e - m e

e eI R T R R R R R R R R R R R R i L e R AL L R
4dA *SINANOLHOD XALIDOTAA ‘IVIINAONVI ANV IVIXV (AZITVRION
AdA SLI NAHJ ‘A3IHONNd NO1JISOd IVIAVE SJI HLIM HOVI SA¥VD 'TVNIAIS SVH
RdA dNO¥d HIAWIZV NV "77YONNL HINRIZV S11 SVH 400¥D HIVI -SA¥VI J0
AAASANOUY ‘TVNIAAS FAYV LISVT "LXAN S1 JIT7SIAIS NV NOVIIV JO FATONV 14oH
NdA AaNV ‘dI1SIAIS ANV ADVILV A0 AIONV SIXV LSOWHIL ‘IVIOL ‘SPIAvVY dA0¥d

AdA FONINAIAY ‘HINWIZV NV IV SNOILISOd 1VIAVYY 40 NIAWAN ‘SNOILVIO1
RdA RLAWIZV 30 NIGWAN HIIM Q¥VD V NIHI °*AIHONNd AYV SA¥YVD HNIAVIH
¥AA OML “ISAIA °NISOHD SI NOILJO INIWd 41 SCUVD NO GIHINAA ST LNJLNO
AdA

AdA *Z 1L¥vVd 479Vl 1ndlno NI d3alNiyd
HdA ¥V SANTIVA FASAHI °*SATONV HSVMIAIS ONV HSVYMAN ‘MOTAINO J0 SITONV
qdA *MO1d IVNOTIVIOY¥ 40 SATIONV ‘SINANOIKOD GIZITVHEON TVIINIONVI
WdA ANV “1IVIOVY ‘IVIXV 30 SWMNAL NI GALNdWOD AVY SATLIDOTIA FHI NIHL
¥dA

NdA *3719V] LNJIN0 FHIL 40 T 1¥YVd No
AdA GIINI¥d FYV SANIVA QIZIIVHEON IASAHL ANV ‘A ‘ACGNIINOVHN RVIALS FANI
qdA AHL X9 ONIAIAIQ X9 OFZITVNOISNIHIANON FUV SIGNLINOVH INVIINSIY
WdA GNV SININOAWOD Z°*X°‘X FHI °‘INIOd FIHL 1V °a3ACV SI INIOd ¥N37113d0¥d
AdA AAL 1V XJIDOTAA QIONANI HINIM FAHL ‘a31300H SI ONIM V 41 ‘0S1TV
NdA *SINANOAWOD HVINLS Hd¥3 01l aAIAAV AGNV dILNdWOD I¥V SADUNOS XA0€
ndA 01 3ANna A¥YIHL SINANOAHOD X1IDJOTAA AHI °‘AAILVIOT S1 ILNIOd HOVA SV
nda

qdA *AN0G SI NOILISOd HJIAWIZV 1SVT TTIINA®*°° D213 1Lv3ad3ly

adA ANV NOIJLISOd HINWIZV FAILNDASNOD LXAN OL AAOW IX3AN “HINWIZV HHL
¥dA 1V GYVMINO XT1T1IVIAVH SINIOd IN1A3AA (ONV NOILISOZ HINWIZV O¥AZ 3IAVIH
WdA 1V 1¥VIS :SMOTT04 SV ANNOd FAYV SINIOd °“SINIOJ HDNIIVHANAD V04 43sSn
qdA SI 4ANV1d N3713d08d AHL NI ONIXT ANV AAH FHL OJ UAHIVILV ‘sSnlavy

HadA ‘SNIAvVY 40 AAVTIE NITTIAOWd AINAYALAY RYVNIOVRNI NV °“VIVa ILNdNIX
¥dA X9 QG3INIJAQ ANVId MA113d0¥d FHYL NI SINIOd SALVIOT 1II °*3ASVII ‘dSVD
HdA NOILVINZINO XQO0f FHI ¥04 SNOILVINITIVD AJLIDOTAA IANVTId NITTAJOUd

¢h>i*¢.ﬁﬁl«#i****i%*i*ﬂ*«#l***i*i#**#v..*l«#*%*%**#*#«{i#*«**aia*&*la**i
AAAY YR Y X X R XXX X XXX E RN RN ENRERNER RN R EREXXRRRENKRRERERER LR R LR R RREREL Y
WdA

wdA (DZ°2X°OX 1T
UdA C“VHOIS S ZANV XANV XARYV AN‘ISVII‘dIVXVR AW 'TTT)SI0NdA IANILAOWANS

QUOUOLOOLVOLLVLLOLLOLLVLOLOLOLLLOUOLLLULOULLLLOLOLOLULLOLOD




ST

g AW.

- ——y
St

T

te AT

212

009€
0SSs¢e
00S€
(11 43
00YvE
0StE
oo0ce
0sze
LIXAY
0s1¢g
oote
oS0t
000t
0S6¢
0067
0582
0087
oste
00L?
0s9¢
0097
0ss?
00s?
0s%?
oove
0see
00€?
osze
007?
0ost?
0012
osoe
o007
0S61
0061
0s81

adA
WdA
adA
ndaA
udA
AdA
AdA
adaA
udA
AdA
udAa
HdA
udA
AdA
HdA
"dA
adA
adA
ada
UdA
ddA
adA
3dA
AdA
udaA
qdA
ddA
AdA
4dA
uda
adA
uda
FJA
AdA
adA

(ISVOI)AACTIOL9)A11¥N

(ASVIIIXA(OO0L 9)HITUM

A(009°9)ALINM

(OT " T=A°(N)SUVIS) “YVISUVLS“UVLS (1(:7Z :-)ILIYUM
(ASVYII)T1D (70 9)ALIAN

» 01 09

(1060391 14M

€ 0L 09 (T°DIAINIMN)JX
(ASVI1)VIAT(00S“9)ALIUN

(ASVOI)VHATIV ASVIOI(00%“9)ALIUM

(00€“9)IFLIUM

(05Z°9)HLIY¥M

(OT T=X (N)SYVIS) ‘YVIS ‘WVIS AVIS (00Z°9)ariun
* 0S aNIpIy

NYNLAN

(TTT=X (A)SYVIS (A)SUVIS (AN)SYVIS)(%06°9)R1IUNM
(00T1°9)aLIuM

Z2 01 09 (0°*AN*INIOAN)JI

ANNIINOD

YVIS=(N)SUVLS

11°1=1 1 o1

/. ¥y, /UVIS (T1)SYVIS WIANAINI
OTANIN(00S)XIANI (00S)OLVEIA /13 INI/ NOHHOD
ONIAN“HYDZ HOX“HOX ‘dATMS*NVAS QAHIQ QEOHD*(9)1C /I19HINIM/ NOWROD
HONDNSIN*ISIIN®D1IVON /NOILdO/ NOHROD
INIOdN+
‘AVEN*SNIAVY*SNAVIA“ISda’ ANHZ ENHX‘9NHX *dVIIA‘dHd1V /dO¥d/ NORKOD
VHRATIVN A (9)Za (9)XA°(9)XA*(9)VIIE  (9)VHLIV /SINANI/ NOHKOD
(091)7109KAS /3111)/7 NOHNOD
(T71)ZANV® (TTT) XANV* (CTTT)XANVY NOISNAHIG
(1717)2Z° (1T1)OX°  (T1T)IX“ (AIVXVH 1TTTIVHOIS  (1711)S NOISNIHIC
(DZ2°D2X°OX1
‘VHOIS ‘S ZANV ' ZANV XANV AN ASVII*JIVXVH AN 171)Sd0NdA IANILNOWENS

VAdASX SRS P ¥ R FF PR FXR XN E NN RS SRR X ERN NN RN NN SRR R R RN NN RRRERFREREL Y

M -

o Aatasain Ak LR e s

&




G i Cialhn B R A N

213

00%S
0S€ES
00¢€¢S
0s s
0012s
0s1¢
001¢s
0S0S
000¢
0s6Yy
006Y
ossy
008Y
0sLYy
GoLy
0s9Y
009%
oSSy
00s%
os%?
00%Y
0sey
ooeY
oSy
ooty
oSty
o001y
0s0%
000Y
1913
006¢
0s8¢
00R€
0sLe
00LE
059¢

udA
4ydaA
HdA
qdA
qdA
4dA
adaA
udA
HdA
q4dA
AdA
nda
adr
RdA
adA
3A
uda
adA
AdA
AdA
AdA
WdA
4dA
Hnda
¥dA
ndA
HdA
adA
HdA
WdA
adaA
ada
ddA
daA
udA
dA

PR T R R

LSANHL dO¥d 40 NIVILV 40 FTONV S1I LOLV °"NISOHD SVYM NOILJO 1LN4LNO
d¥vd dAHONNd 41 QUVD WATALIINIQY (VIAE-VHI'IV XAOE) ASVDI AHL HOMAA

(HANISd)XIAI=SISdN

1S40 (0001°9)3114M

¢ 0L 09 (WANISd 03 ((WNRISd)X1d1)IVOT3)dl
1S40/ - 09€=HANISd

*Nnd SIKL ¥0d 1VNDANN SI 9NIOJVAS HIAWIZV IVHI ININIIVIS ONINUVM
V INI¥d ACIMYAHLIO °ONIOVAS HINWIZV NIAT ¥0d4 a3nInd3¥ SI SIHL °09¢€
J0 FT3IIIAN ¥ADAILNI NV SI LI JI dIS OL IFIDI0HD LAINI 1S4Q ADAHD

“ORI/E6STHYT " CxdNAIV=NAUd TV
*081/€6CTYT*ExdV1ig=NAYLIY
*08T/C6STHTI " ExVAVNV=YVAVNY

*SNYIQVY 40 SKAJAL NI dKH4IV ANV ‘JV1Ag°‘VAVNV 1nd
(VAVNV‘4dVv1ad ‘dHd1v)¥31na ‘17vd

‘¥IVvVad (dVid€-dHdIV) JHI OJ SANOdSIWYO0D

HOIHKM VAVHV FTONY A310T ALNAWNT  SIAXVY JIVIIASNI OL FAILVIIY

‘(dviag -

ditdTV) NOILVINIIHEO0 IANVId UATT1AJ0¥d ILNdNI NIAID ¥O2

(008°9)31TYM
dv1i3ag(s08°9)3iiuM
dHdTIV(%08°9)AlIuM

SNIAvI(E08 “9)IALIUM
GNRZ“ANHX‘ANBEX (208°9)ALTYAM

(108°9)31IYM

(008°9)3a1TI¥M

(%02£°9)HITIUNM

2 01 09

(1)01Via13 (€02°9)31I¥M
¢ 0L 09 (0°DA°O0TANIN)II
(asvo1)z2A(Z0L2°9)411um

LWLLOOO (SIS

QOO

CLOLUOO

&6

e it hd a oo e ®

I L S,




214

B bt AR L LU A

- ————— —

.

AF TR

— T TR T S T T e

-

00tL
0sT1!¢L
oot
0s0¢
000¢L
0669
0069
0s89
0089
06L9
00L9
0599
0099
0s<9
0059
0s%9
00%9
0s€9
00¢€9
0s29
00729
0s19
0019
0509
0009
056¢
006§
0S8S
008S
0SLS
00/s
0596
009¢
06SS
00S¢
0s%s

ndA

HdA

HdA
ddA

PR AR

*ZINIOd

‘XINIOd ‘XINIOd ST NOILISOd QALNFAANOD SLI OS WIILSAS ALVNICGYOOQD
NVISHIYVD a3IXId AAO0¥ FHIL Ol KILSAS SIXV 'TVOIYANITAD LI 'HL WOUd

INAANOD ‘WALSAS SIXV QALVION S,ANVId ¥I1TA40¥d AHI Ol AAHOVILY

WAASALVNIQUOO0D JO SWWAL NI (NAWISd‘'1VD01¥) NOILISOd 1V INIOd SIHI ¥Od

qAA
HdA
ndaA
WaA
adA
HdA
ndA
HaAA
nda
"dA
AdA
q1dA
HdA
UdA
KA
UdA
naa
NdA
ndA
4dA
AdA
naa
HdA
waa
AdA
HdA
HdA
AdA
ndA
AdA
qdA

SNIAVY/IVI0TY=011VYY
v113dd + 1VD0T4="1VI01Y
avinN‘is=r z1 od

V11308 ~="1TVI01¥

*7IVOOTI¥ “‘NOIJISOd IV NOILVIS 1TVIAV¥ HIL [ FHL Ol ATIVIAVY QUVAMLINO
ONIO09 QNV GNH 1V ONII¥VIS SINIOd ALVIO0T ‘1Sd ‘HINWIZY SIHJ ¥Od

*O08T1/E5STH1 " ExTSd=NANISA
PSNYIAVY NI HJ'IONV HINWIZV 139
184Q@ 4+ 15d=1ISd

SISdN‘I=1 €1 oa

1SdQ-=1Sd
SNIAVY+SNAVAQ=VL13qY

-

NOILVIOCT HINWIZY HL I dAIVIUdOUdIV OJ HTAOM

(106°9)3114M

(006°9)ALIUM

ANNILNOD

(ASVOI)VIEA (ISVII)VHAIVIOLA‘I0LIV SNIAVE AVIN'STISAN(S06 L) ALIYM
(09T “1R8=X*(N)TOYHAS) (G Z6°L)ALIUM

(08 T=°(N)TOENAS) (S 26°L)ALIUNM

AV1Ag+(3aSvVII)Viga=l0ld

dHdTV+(ISVO1)VHAIV=101V

g8 0L C9 (0°LI-HONNAN)JIX

*LHOIY¥ QYvVMOL FAYIISOd SAIYDIAQA NI
NOTLOANIA HVIHLS FAWNL WOYJ SIXV ISNYHL 40 JTONV dI1SICIS SI L0Ld
*AYVMAAN FAL1JISOd SHIWDAQ NI NOIIDHYIA WVIYLS AJUL WOWJI SIXV

Q LLUOO (SRS RS RE NSNS )

VOO

(SRS IS




T

r - e Pre vy ST

4 0006 ¥dJA 0T 0l 09

A 0668 NdA (CCExx¥)/(2¥8) ) e (ASYIT“AIVHOISH((L6STRT €% %)/ (N)S))+ZA0=7ZAA

0068 ANdA (CC Exx¥)/(RY) ) e (ASYOT “R)IVHOLISH((CESTHRT " Cx"%)/(N)S))+AAA=AAQ

0¢8P WdA (CC Cxn¥)/(XU) ) (ASVIT N)IVHOISH((EO6STHRT Ex*9)/(N)S))+XAU=XAQ

0088 ¥HdA 6 0L 09 (0°0°ba*4)d1

068 ¥ddA (Zx¥ZY + TywAY + TxxXU)1¥OS=Y

008 WdA (X)DZ-7Z1IN10d=2¥

0698 HdA (X)OA-X1NI10Od=ArY

0098 AdA (X)X -XILNIOd=XY

0568 AdA dN‘TI=¥ 01 od
0058 ddA )
0SY8 WdA *SHLONANLS AJYUNOS AQO0E 1TV 40 SNOILNYININOD ALIDOTAA 3IHL HAS )
m 0098 ¥dA )

| 0S8 HdA 0°0=7AG

w 00€8 WdA 0°0=XxAd

! 0628 WdA 0°0~=XAQ
! 0078 WdA )
. nc1g A4A *ONIHONANA ¥O/UNV ONIIMNINd F30437% o}
0018 WdA FANLINOYW ALIDOTAA HVANIS H¥INA AHI A9 SATLIDONAA ASIAHL AZITVHEON )
. 0508 MdA *101A INVLIINSAY ANV ZJLOLA ‘AJOLA ‘XIO0JA 3J¥V INIOd 9HL LV )
- 0008 WdA SINANOJHOD ALIJO0OTAA 1VIOL HAS AHL °*XALYOA 9ONIM FAHL X9 ILN10d FAHL )
Lo 066, ¥dA 1V d3DONANT SINANOAWOD ALIDOTIA HHI ‘(LNASANE SI HNIM dI1) SN1d ANV )
: 006, WMdA‘SADUNOS TANVA X00% 17V Ol ANA INIO4 AHL IV X1ID073AA 30 SININOAHOD )
S 0SRL WAA 1IN 3HIL SN1d ININOAWOD HVINLS FIYd AHL 40 KNS IAHL 3¥V $II1IID0713A 2
- 008, udA ASAHYL *AJID0TAA 1V1O0J 1LAN AHL 40 INVIINSIY ANV SININOLWOD 139 o}
- 0GLL ¥daA ‘(ZINIOd‘XINIOd‘XIN1IOd) YO ‘(NG¥NISd‘IVIOTE) NOILVIOT1 INIO4 1V 2
1 00LL HdA 9

: 069( WdA 727 + 9NHZ=ZIN1Od

: 009, ¥dA AX + 9nHR =ALNIOA

0SS WdA XX + SNHX=X1INIOd

006/, MdA (({(NQ¥a1IV)SOD1
1 06%L WAA »(NOGW1ISd)S0D) - ((NQUJIVINISy¥ (¥YVAVNV)NISx (NGHISAINIS))»1VI0T1Y=Z2
3 00%Z, WdA (YYAVNV)SOO¥ (NOUISd)NIS»TVIOTH=AR
: 0SEL YdA (((NQUdTV)INIST

00f L WAA »(NOYISA)S0D) + ((NQ¥JIV)SOOx (UVAVNV)NIS»(NAWISA)INIS))»TVI0TY-=XX
0s7L WdA 9




ITpT T AR TTEEIRAY T T e e ; 2

IR T T ] ACHI Y e St ¥ L R .dmuv‘h wem ’ . . :

{
{
m 0080THdA INISx (MVOVNY)NIS» (NQUJIV)SOD-(NAWISd)SOO» (NQUdTV)INIS=)="TVAVIA \ !
0S.0TRdA (ZLOLAy (YVAVNV) SOOx (HOWdTV)+ {
00L0THdA  NIS)=(R1OLAx(¥YVAVNV)NIS)+(XIO0IAx (¥VAVNV)SOD¥ (NAHA'TV)S0D)=1VIXVA ; !
0S9014dA 2
009014dA *dTHONV HSVMIQAIS D
0SSOTY¥dA ANV FTIONV HEVMAN ‘M0OT41N0 40 HISNV “MOT4d TVNOIIVIOY 40 3FTONV 0
00SOTHdA  FINAHWOD NAHL °*SINANOJKOD AJIDOTIAA TVIINIONVI QNV ‘IviaAv¥ ‘IVIXV ]
0SY01¥dA A4Z2IIVNOISNINIANON AHY 5NIOd ANVId ¥37T3d0¥d SIHL IV ALVINDIVD )
0070 THdA )
0SEOTHIALOLA‘ZIOLA‘ALOLA XLOZAZINTOd ‘XINIOAXINIOd ‘TSI ‘0OILVIN(Z06°9)ALTIUN
00€£014dA A/1OLA=101A
0SZOTAdA A/Z1OLA=Z10LA
w 00Z01¥dA A/XLOLA=X10l1A
* 0ST10THdAA A/X101A=X1OLA
w 0010T4dA *1 L¥Vd 3FT9VI NI $1INnS3¥ INI¥A °*IJANLINOVH A112071dA ]
: 0S00TAdA WVANLS ATUS FHL X9 SHAILIDO0OT1IA AUL (IZITTVNOISNAWHIGNON) JZ1TVHUON 0
m 00001744 | )
) 0S66 MdA ‘ AN.cwaoa> + T#¥ALOLA + Z#¥X1OLA)1¥DS=101A 11
m N 0066 RdA _ Z13A+710LA=Z101A
> 0586 WdA ATIA+X10LA=X101A
Y A 0086 ndA : XTIA+X10LA=XLO01A
w V 0SL6 ¥dA (Z713A° XTZAXTAAZINIOd*AiNIOd*‘XINIOd‘ASYVOI)ADNIM T1VD
- NOL6 ddA TT 01 09 (0°*HA*ONIMN)AI
$ 0S96 ¥dA 0
_v 0096 HdA *A13TdHOD MON SI KHNS FAHL ‘ONIM ON JI °1INIOd o)
0SS6 ¥dA FHI NO ONIM AHL X9 GIONONI ALIDOTIA AAV INISAWd SI1 ONIM 41 RISVl o) "
b 0056 MdA o )
b 0576 WdA (ASVO1)ZA + ZAG=ZIO0LA m
b 00%6 WdA (ASVDI)AA + AAG=RLOLA 3
¢ 0SE6 UdA (4SVDI)XA + XAG=XLOLA !
i 00€6 WdA °*INIOd 1V WNS FHL Ol SINANOJIWOD AJIDOTHA WVAVLS HAYA FHL aav IXAN ) |
b 0S5 76 ¥dA : 0
w 0026 ¥dA ANNIINOD O1 .
p 0ST16 ¥dA (CASVOT‘N)VHOISx(* T/ (N)ZANV) }+ZAA=ZAGQ ,
A 0016 HdA ((ASVOI“A)IVHOISx (* T/ (X)) XANV))+AAU=XAQ

by 0506 udA ((ISYOI*N)VHOISx (" T/ (A)XANV))+XAA=XAA 6




£1 (o1 Rtalliaht ol Al bl LU S L A A A

PR S x84 zdiir.‘iirviz e et e L I R S UE IR TE SR N

— 009ZT14dA (105°9)3114M

: o 0SSZT14dA T 0L 09 (1°ba*ONIMN)AI

m 00SZTHdA (ASVOI1)VIIE(00S“9)FLI UM

” vsHZTTYdA (35 <uuv<=m4< ASVOI(00%°9)d1lIYuN

w 00%21¥dA (016°9)311¥M

i 0SETT1UAA (606°9)311¥M

: 00€£Z14dA (806°9)ALIYUM

w 0szZT¥dA (OT T=X'(N)SAVLIS) “AVIS UVIS UVIS (L06°9)dLl1y¥N

: 00ZZ14dA 2

W 0S1Z14dA *0¢ dTI4 HOLVYOS TVIINANDAS MOYd ANVId dd114d0dd D

. 00T1Z1¥dA SIHL 404 INdiINO 40 T 1UYVd NI SITONV MO1d ANV SAILIDOTIA INI¥d 0

- 050ZT1¥dA 0]

w : GO TARCIEEERL PR L P LA R e e e L L L Ll e R D L e L LD DL R L Ll T atadat)

o 0S61THdA %)

¢ | 0061T4dA 0S ANIM3AY

- 0S8TTHIA INNIINOD €1

w : 00811¥4A (£06°9)d11¥M

X 0SLT114¥dA FJNNIINOD 1

m; 00L1T1¥4dA , ONVLA“IVIXVA‘OTLIVHU ISd (906°‘L)ILIUM

| 0S911¥4dA Z1 01 09 (0°DA°HONNAN)JIL

00911¥d4dA HSMAIST
0SS TTY¥dA ‘HSYMdN*ONVINO ‘ONVIOU‘ONVIA‘TIVAVIA‘IVIXVA‘ISd‘OTILVEY(0S)TLII UM
00STT1¥dA *qQI14103dS SYM NOILJO HONNd 0
0S%1144A 41 (NAYISd‘1VvI0T14) INIOd SIHI ¥0d NOILVINDIVD MO1d AHL HONNd o
00%7114dA *Z 1uvd 314Vl Ilndino 2
0Scl1ddA NI ¥31IV1 ¥3HIFAD01 AIINIdd € 7T1V AVH A4HI 0S 0§ d114 MS1d 0]
00€ T14dA 80 IdVLI HOLVYOS TVIININDAS AUVUOLWIAL V NO SIATONV ANV SIIIID0T3A 2
0SZ11¥dA aNnod MAN FHL FLI¥YM NOILVDO1 HINWIZY GNV SNIAvY SIHL 404 4]
00ZT1¥dA 0
0STTTYUdA (HSMaIS‘NSYMAN“ONVINOT
00TTTY¥dA ‘ONVIOH‘ISd ONVIA“IVAVIACTIVIXVA‘ZLOLA‘ALOLA‘XI0OLA) SATONY 11VD
0SOT1T¥dA ZLOLA» ((NAQYISd)SOOx(YVAVNV)INISx(NUYATIVINISZ

000 TTY¥AA +(NAYISA)NIS» (NAUdIV)S0D)+AL0LA» ((NAYISd)S0Ix(UVAVNY)SO0D)+XLOLAx (T
: 0S60THIA(NQUISd)SOD» (UVAVNY)INIS(NANAIV)SOD=-(NAQUISd)NIS»x (NAHdIVINIS)=INVIA
_ 006013¥4dA ZLOLA» ( (NQUISd)SOO% (NQYdIV)SO0D-(NAYISd)NIS»x(UVAVNVZ
0S801Y4dA )NIS¥(NQUYAIV)NIS)+ALOIAx((NQUISA)NIS»(UVAVNV)SO0D)+XLOLAx((NQ¥ISdT

e gy

-
ca

podes

i P 1 Y




: oiarant

bt b

EaN

TR TRy

e g BN

fm

v

218

B Rl g

b Aiandiacaiini Ld o ity da a4 B )

Bt
1.

N bk 91

i

s

- v
4

VT A

SN I b

s 40

R Bt ol

[

00%%TUdA CTT T (R)SUVIS (N)SUVIS  (N)SYVIS)(%06°0)ILIuN
0SEYTHAA

00EY1ddA 0S ANIMHY
0§ Zy1udA ANNIINOD
00Z%14dA (€06°9)3LI¥M
0STY1HdA IANIL10D
NOTYTAAA HSMAIST
0SOYTHIA ‘HSVMIN‘ONVINO*ONVIOU ONVIA‘IVAVIA TIVIXVACISI‘OIIVEY (¥ 26°9)FLIUM
000%1¥dA HSHAIST
0S6€THAA ‘HSVMAN‘ONVINO‘INVIOH‘ONVIAIVAVEA‘IVIXVACISd‘OILVIN(0S)aAvVIY
006€184A AviN‘T=f 81 oOQ
0S8ETVIA SISAN‘T=1 61 0d
008¢ 10dA (€26°9)a114M
0SLETHIA (908°9)3LIUM
00ZETHAA dvldd (S08°9)ALTIUM
0S9€ THAA dHA'1V (%0R°9)ILIUM
009€ T9dA SNIavy (£08°9)ALIAM
0SSET1HdA (226°9)HLIVUM
00GETHdA (176°9)311¥M
0SYEIHdA (076°9)ALINUNM
00YET1AdA (616°9)3LIMM
0GEECTY 74 (816°0)d1TUM
00CE THAA (£16°9)a1L1IUM
0SZETHdA (916°9)ALIYUN
00ZET1UdA (ST16°9)HLIUM
0G1ETAAA (¥16°9)311UN
NCTETUAA (£16°9)3LTIUM
0S0€T14dA (Z16°9)ALIUM
000€ 14dA (T16°9)31LINM
0S6Z14dA (90L°9)3L1¥M
006CTUdA L1 01 09
0S8 ZTNdA (1)0LIVY1d (G0L°9)dLINM
008 Z14dA 9t 01 09 (0 L3I OTININ)AL
062 Z184A (OT 1A' (A)SAVIS) ‘YVIS‘YVIS‘UVIS (10T 9)ALIUM
00, ZTNdA (ASVI1)1D (T0S‘9)ALIUM

059Z14¥dA

ST 0L 0O

61

61

L1
21

St
71




= ol

T

219

T R e

vo (9THdA (6°013°, = (SNIAVY) SNIAVY AAVIE FONINALAY,“T11¢, ,)IVHHOd €08

0S1918dA (2°21d°, =4NHZ, *1€1°, ,/L°C214°, =QnHX, “181°, ./¢°214¢, =ant
O0T9T¥JAHX -SIXV X009 01 FAIIVIAM €NH dO¥d 40 SHALVNIGYHO00D,‘€€l .0.)1VWI0d 708
0609 1¥dA (,°WALSAS SIXV (LAVYDONIV) Xaod Ol FAILVIL
0009THdA3Y -~ SITONV ANVId d0Wd ANV SINIANOAWOD ALIDO0TAA 11V, ZZl‘., .)IVHY04d 108
0S6STH4A (/. ¢ (1 1¥vd) viva 3ANV1d HATTAJOUd,0SL*.0.)1VRI0A 008
006STHAA (.Xq09 aNL NO aaT4aO0W MOT4 1AT1IN0 ¥0 LIATNI ON,‘0%1°,0,°/)1VHI04d 90¢
068S THAA (.7

008STAIA(MOTALNO ST °*9IN ‘MOTANI SI *SO0d) ,*L°€14¢, = TANVd MOTd-HONO¥HILT
CSZSTHAA 1S¥14 NO.,‘9%1°, ,°/ .,A31431D034S 011VY¥ MOT4 IIINI, 9491°.0,°/)IVHE0d SOL

0NLSTAIA (,X008 FHL NO 0FATAGOW MOTd IATINO YO LATIMNI ON,‘O%1l°, ,L)IVHYO04 %0¢
0S9S14dA (z
009ST¥dA,(M0131N0 SI *9AN °‘MOTANI SI °SO0d) ,L‘L°€1d‘, = 7ANVd MOTId-HONONWT
0SSC(WNJAHL 1ISWIA HO,‘9%1°, ,°/°.031410234S OI11vY MOTJ LI1INI.‘9%1°‘, ,)LIVWY0a £0!/
05SSTHdA (£°€14°, =2A,°6L1°, ,)IVRY0d 0!/
0S¥STHdA (2°€1d , =XA.°SL1°, ,)IVHY0d 10¢

00%7ST14dA (L°€14°, =XA X1IDOTAA WVINLISHAINA JO0 SINANOINOD,‘0%1°¢, .)IVWI0d 00n¢
0SEGTHAA (L°€1a°‘, = A AIID01AA WVIV1SIINA 40 FANLINOVK, ‘0%1l ,0,°/)IVAE04 009

00€S THAA (,%,°*161°€°01d ,= 1D0,°091°.x.°‘0%1°‘. ,)IVWHO4d 70§
0S ZSTHdA (,%,°161' ,LN3S3¥d (1D) ONIM ON,‘8G1l‘',.x, O0%1°‘, ,)IVHY0d 106
002ST14aA (.»,°161°,5339930 ,°‘€°6d‘, = V31aA9,°‘86¢L ,»,‘0%1‘, ,L)IVHYOd 00S
NSISTIAdA (., 1611
001STHAA °*,SHIANDIAA ,L°‘€°64°, = VHAIV = ,°TI‘, 3SVI,“8%1°,»,‘0%1°, ,)1IVHYOL (0%
0S0ST18dA : (,x,'161',31

000STHJANYId ¥3F1T13d0%a AHIL NI SINIOd 1V SFILIDOTIAA,'991l°¢.»,°‘0%L¢, .)IVRY¥Od 00¢
0S69THAA (,¥,°161°,10dIN0 ANVId ¥3TTAdOWd ¢ T I¥Vd,‘6%1°,»,°‘0%1°, .)1IVHY0d 067

006%14dA (yveET“O%L°, .)IVWYOJ 102
0S8y TAdA (YVETOY1 . T1,)1VHY¥0A 007
008%14dA (//./// NO¥ SIHL NO T
0SLYTHAAAGYHN SNOIIVINDIVO (U1A14AMO01d ANVId N4173d0¥d ON ///.'€El ,0,.)1IVWE0d 001
00L%THdA

0S9%THdA SLYHY04
009%18dA

ani.—ﬁhbl,.-!l!l,ll!bl oo o e W B s S P e R W W BP G vl EP S S P ED S WS S B AP GO ED Y G T B S D W S G P e e G B P e e e = A Aw G - G e e+ B w -
00S Y1844

0SYYTNdA , NYNLIY

[P vevE I Y M

(SRS RS NSNS

..

P




0008TJdA09 01 FAILVIIN - ,L*‘GGl’,SHTONY HSVMIAIS ANV HSYMAN,‘671l ., .)IVHH04 GT16

0G66LTHdA (.S3XV TTVDOIYANITAD ANVTId HII13d0¥d 01 AAILVI
006ZTHAATAY - ,°'GCGL‘, MOT4IN0 ANV MOT4 'TVNOLIVIOWN 40 SATIONV,‘RI1L¢, ,)IVHY0Od %16
0S8LTHdA (,SAXV TVIIYANITAD ANVId ¥A113d0¥T

008ZT1¥dAd Ol FATILVTI3Y - ,°GGL*,M0T3d (ALSIT SAILIDOIAA ‘1IV,‘RTL¢, ,L)LVWIOA €16
0SLLTANAAC(/,*M0T3] SATLIDOTAA IVIINIONVI NO NOILNAANOD NOIS,‘S8%L‘., ,°‘/.¥04 1
00ZLIVNAAGARNSSY ST NFTITA0¥d HONIIVIOY ANVH JHOIY V ¢ HIONx,‘O%1°, ,)IVHY0Ad TI6

0S9Z1¥dA (/.' (g 1yvd) VivVd ANVTd NAT13d0U3,°*0St , ,L°//)IVRY0d 116
009 1¥4dA (Le, 161°,SdTHONV MO1d ANV, LGL1l°,.x,‘0%1°, ,L)1VHYOA 016
0SSZINdA (.x," 1611

00SZTHdA®,SATLINOTAA IVIINIONVI ANV “IVIAVH “TIVIXV,‘O%1°,x,‘O%1‘, .)IVRUOd 606
0GHZTWdA (,»,°161°,1NdIN0 ANVIJ H3IITAdOUd ¢ T L¥Vd.,‘8%1°.x,°0%1 ., .)IVHIOJ 806

00%ZL1udA (yver‘enl ,0,.°///)1VRY0d LO6
0SELTHAA (P°0TAT19L Y 0QTd TIHL Y0141 21L Y 0id)IVHIO 906
00€Z14ddA (9-0TdG‘TTLI ST 111 GTI)IVHIOI GO6
0SZL1¥dA (YVEE ,0.)IVHIOI %06
00TLTUdA (., .)IVHWY0d £06
0CTLT1¥dA (7°0TA‘CTZIL 9 °O0Td°“TTITIL % °01d°661L° % 0141
00TZ1TudA ‘L81°9°TTA‘TULL 9°1A°86L 9 TT1A YL € 84921 € Ld‘8L ", ,)IVRYOd 706
060, THdA (/.A/1OLA.Y
000LT¥d4A ‘CZIL*,A/Z10LA, ‘€ETTIL  ,A/ALOLA, 1011 ,A/XLOLA, 681 ,ZINIOd, ‘SLIE

0669T¥dA ‘,AINIOd,‘191°,XINIOd,“LY%L ,1Sd,621 ,Sn1avy/1vo01¥,°‘sy’, ,°/.(s3az¢
0069THdATNDIA) ,“9CL ,IVNOISNAWIA-NON, ‘%1, ,‘/. WALSAS SIXV (1AVADUIV) d3AXIT
068918dAd X009,°161°,NOILISOd HINWIZV,‘€cCl‘,NOILISOd TVIAVY, ‘%l , ,L)IVHH0d 106
0089 T14dA (.01 AAIIVIAY INIOd €
0SZ9THAATHL LV ALIDOTAA INVIINSIY,*T61°,HWHILSAS S1xVv NVISALAVD,‘Zsl‘, .°/.1¢
00/9THJANVIINSIY ANV SINANOAWOD CAZ1IVWYON,‘161°,-X009 NI SALVNICHO0D IMNIOT
0S99THIAJ, ‘OGL*,SAXV HITTAd0OWd J0 SWYAL NI NOILISOd INIOd,*Z1‘,0. /)LVHY0d 006
0099 14dA (/.,°NOILD3WIA (QYVMIWOA ASOK) X TAILIS0d NI GAMAIAE
0SSOTNAASY FASIMIDO01D SASVAWOINI,‘L€X1°¢, ,°/.f (7 AAIIVOAN DNOIV) A¥VMAN SATYT
00S9THdAD3A 0 QINIJ3a SI ATHONYV HINWIZV aavid,‘zel¢, ,‘/.: 0°0 =dvlig=dHdIVI
0S%9THdA 1V INVId WI173d0Ud ¥0Ad NOILINIAZG HINWIZY ¢ FALOMx,“6Z1°,0.)LVHY03 908

00%9THdA (,(X °*SOd AYVMOJL INANOIWOD ISNIYHI V UOJd IAIJLISOdI
0GE9TAdAA) - SAINAOAQ ,L°S°014°¢, = (dv1iag) doud 30 VI3g,‘s81l°, ,)1YHY0od 608
00€£914dA (,(Z *95AN QYVMOL ININOAWOD JSNYHIL V ¥0A JAILISOd1T

0SZ9TVJA) = SAAND3IO ,L°‘'G°0T14°, = (dHJIV) d0o¥d 40 VHJITIV,‘R1L¢, ,)1VH¥0d %08

B e Lk

-




R T A Y

>

r

.

3
m

QST T PR TN ST VLU T IR T

221

e R P TR T T T YRR ¢ L T R A . _

a1 . e e mee e e e s s e s e A AR L TR TR D b e St s . . - i

00L6T13dA

0696 T8dA

00961¥dA

OGSO TNAANSRX XS XX RN EX XN EXEY N RN X R R X N R AR R RN R RN RN NN R RN RN AR RN RN R Y
00S6THdA

0SY6TUdA and
00%6T¥dA

06€6THdA (/. Ndg
O0E6THIAAANN AR 11IM ASIA dOUd FAHL ANNOYV SINIOd J0 INIDVAS 'IVHINWIZV 1ng T
0SZ6T¥dAZAVH JWV,‘LTI1°, .°/.SNOILVINDIVDO °INNOWY HAOAINT X8 09¢ FUIAIA LONT
00Z6THdA S30A ,‘€°84°, =15da 30 ANTIVA INANI - ///9ONINIVM///,.°11°.0.)1IVRHIOd 00071
0ST61R4AA (TV08)1VHIOd S26
0016T1HdA (Y°64°81T1L°%°64°L0TL Y 64°961°1
0SO6TNIAY 6d°SBL Y OTA‘TLL ‘Y 014 661 Y 0TI /YL €8I “BTL € LI L1, ,)IVHEOL %76
00061¥4A (/.(saawo3a),*‘g111°,(S3349230), ‘2011, (Sa3¥03a), ‘961" ,(SA3¥03q),9
0S68THAASBL  ,A/ONVIA, ‘€L1*,A/IVAVYEA, 09T A/ IVIXVA,‘8%1°,1Sd.°0¢1°,SN1IAVHS
0068 19dA/1VI01Y,‘S1*, ,“/ . HSMUIS,‘0ZILl‘,HSYMdN, ‘6011 ,IONVINO, “861°,INVIOY,Y
0688THAA “/81°,(SAA¥OAA),*LC1l*,TVYNOISNIHNIA-NON, ‘%l , ,°/.NO1J1SOd KIANKIZV,€E
0082 THAA“YZL® ,NOILISOQ IVIAVY, ‘%L, ,*‘/.S3AXV ‘IVOINVANITAD ¥ITT13d0ud NI, ‘6%12 ’
OGSLBTNdAA ‘. .°/.SATIONV NOIID3VYIA MOId,*‘S61l°,SINANOAWOD ALIDOTAA QIAZI11VHIOI '
OO0LSTINAAN,‘6H91L°,S3IXV UITITJONd A0 SWEHL NI NO1JISOd INIOd,‘21°‘.0.°/)1VHE0d €76

COO0OLO

- Q

0598 THdA : (/.ANVId X=X SIXV Xao€l
009QTAJA NI NIFS SV FTHNV ¢ , '091°,(HSMAIS) 3I1DNV HSVMIQIS,“LE€Ll’, ,)IVHY0d TT6
0SS8TAdA (,3INV1d Z-X SIXV AdQT
00S8THIAON NI NAAS SV FATONY : ‘091, (HSVMAN) FTONV HSVMAN, ‘6€EL‘, ,)IVRWE0d 176
0SHY8THAA (,(9NVINO) HO141INO0 40 FTONV,*SEL®, ,)IVHYO0d 076
00%811dA (.(9NVIO¥) MO01d TVNOILV1IOY J0 IFTONV,‘LZL¢, ,L)1VHY03 616
0SERTHAA (,NOILV1OY AAVIE 1VD07T 30 NOIJDAWIA HLIM - FAAIJLISOdI
00€8THAA ¢ ,°‘091°,(A/9NVIA) X1IDOTAA IVIJINIONVI A3IZI'IVKION, ‘021l , ,)IVHY0d @16
0SZ8TUdA (,d1IJ Ol 9nH WO¥Jd - FAL1LIT
00Z8TUAASOd ¢ ,°‘091°,(A/IVAVYA) XIIDJO013A IVIAVYE CGIZITVHYON, ‘€L, ,L)IVHIOd [16
0612 TNdA (,JSNUHI ITT13d0¥d JO0 NOIJLORWIA NI - FAILT
00T8TBAAISOd ¢ ,°‘09L°,(A/IVIXVA) ALIDO13A 1VIXV QAZITVWNON, ‘%21 ,0.)IVHYOI 916
0508 T14dA (,HALSAS SIXV (LAVEONIV) AqQl




IERC LR P et i Gl B e

S i it

i
! S 0081 AOM XALYOA TOHSISUOH IFHI A0 INAWVIIA HOVA 40 HIONAALS : (HSVII)VHRVI 0 “
- ~
! 0SLT AN 2 |
: 00LT A9M *3SVD1 ‘ASVD NOILVINIIYO ) w
- 0691 ADM XA0f INANI FHI OL ONIANOJSITYHOD INAWVIIA IVHI :(ISVOI)YTVILZ J
. | 0091 A9M40 INI10O4 ,,QGNF,, AHI ST - JNIRVIIA XILUYOA ONITIVEL :(3SVII)UTVILX 2
0SST ADMIAIS LHOINW AHL 40 INIOJ QGNF 1JdV FHL 40 SILVNIQUOO0D :(ISVOI)UIVIIX 4] i
: 0NGT AOM J
. 0SY%1 ADM *INIRVTIII XHIYOA ONITIVEIL LHOIY FRL 40 INIOd o/
00%T AODM ., ONILYVLIS,, SV STAYIS -"QARS SI XALYOA ONITIVHEL 2
. 0SET AODM 40IS IHO9I¥ FAHL HOIHM HOW3 1INIOd dHI SI L1 OS1V ‘HdILEA J
N 00ET AOM INAHVTIIA XILUOA ANAOY A0 ANT IHOIY 40 SILVNICQYOOD ‘ud1lex 2
J 0STT ADM J
W 0071 AOAM *ININWVIId XJIIY0A ONITIVIEL 3
: 0STT ADM 1437 40 INIO4d ,,QNA,, SV SAAWIAS °*CAIHS ST XIAL¥0A 1411492 2
* 00TT ADM ONI'IIVEYL 143T HOIHM HO¥A INIOd AHL SI LI OSTV i1dI119X 2
0S0T ADM °LINIHVIId XHIY0A ANOO® 40 aNJ LIXAT JO SILVNIAYIO00D $Td1189X 2
0001 ADAM _ 2
056 ADM *dSVO1 ‘ASVI NOILVINIINO 7
006 ADM X008 INdNI 0J SNIQNOASAWYND LNIRVIIA IVHL 40 :(ASVII)TIVILZ J
0S8 A9M JINIOd ,.9NIJUVIS,, SI - JNAWVIId XALYOA ONITIVHL :(ASVII)TIVILX 2
008 ADM 301S 1431 40 INIOd ONZ IJ4V KL J0 SALVNICYO00D :(ASVDI)TTIVHIX o)
0SL AODM t/TONIM/ AD0TH NOHHOD WO¥d AANIVIAO AWV 2 |
00¢( A9DMANV WOIOM IANILNOYANS NI AIIVINDTVI T¥AM SUILAWVIVA LNANI OSNINIVHIY 1)
0S9 AOM */TONIM/ AD0719 NOWKOD KOud 2
009 A9M  INIOd OIW XALYOA ONNOH AOHSIASYOH IO SAIVNIAYOOD :udZ ¥ba “ydX 4]
0SS ADAM *aNNOd I€ O AWV SILNINOIWOD J
005 AODM ALIDOTAA Q3ADNANI HOIHM 1V ILNIQd 40 SAIVNICQUOO0D 12 ANV ‘XX 2
0S% AODM *d0VR 9NIFY SI NOILIVINDIVD HOIHM ¥Od 2
: 00% AOM 3dASVD (1T1D) 1411 ANV (V1d4-VHATIV) NOILVINYINO Adod ASVII 2
m 0GE AOM ‘ONIMOTITOd AHLI JANTINI SAALAWVIVA LN4ANI 0
2 00€ ADM °*WOIOM ANIINOUANS NI OFILVIAINID TIQOR XILY0A AORSASAON ONIM FHLI OL 2
M 0SZ A9MANG (Z°X°X) INIOd 1V (IAINANIT XILIDOTAA 40 SININOAWOD HHIL SALVINDIVI 2
: 007 AORK XXX RN XX R RARRERREER NN R RN R RN RN R R Y NN R AR F XN X RN RN XN PR XN RS J
5 O0ST AN R RN R R R NN RN X R AR NN R RN RN RN R R AR R R R R A RFXR YRR FRERRXFRRXF R RRY J |
b 00T A9M 9 _
r 0s ADNM (ZTAA R TAAXTAAZAX “ISYOI)AONIM ANILAOUANS J M
k

o LAk W




ey EITE TR Y 0T NI

i Ll ] e o eens st e e o o . . i

.9 009¢ ADM 9
0SSE ADM PINTIWVIII XALYOA ANNOY 40 JIVH JAAT 40 NOILNYININOD 139 4]
00SE ADM 2
. 0SYE ADM ZAA+ZTAA=ZT13A 1
! 00%€E ADM AAA+XTHA=XTIA
3 0GEE AOM XAA+XTAA=XTIA
3 00€E ADM (ZAA*ZAAXAA (ASVII)VHRVI 141192 14118X°1dT119X 1 R
3 0SZE A9M ‘(ISVII)TIVHLZ (ASYOI)TIVILIX  (ASYOI)'IIVIIX‘Z XA°‘X)XALIAOA T1VD
i 00z A5 2
. 0ST1€ AOM SINIWVIIS XALYO0A ONITIVYL 3QIS 1437 JO NOILAYIYINOD 149 2
001€ ADM 0
0S0E AOM 0°0=ZTAA
000€ ADM 0°0=XTIA
0G62Z A9M 0°0=XT3A
0067 ADM VAILGZWITILEX‘¥A1I1GX “*TdILEZ 1dILAX"TA1LEX°*(9)ATIVILIZ® (9)UIVULIAT
0S8C A9M  “(9)¥IVIIX*“(9)TIVALZ  (9)TIVIALX (9) TIVIIX ‘(9)VWHVD / ZONIM/ NOKKOD
008Z ADM ONIMN‘YDZ YDA HOX “IATMS NVIS‘AIHIA“AIOHI“(9)1D /I9INIM/ NOWWOD
0SLT ADM (ZTIIARTAAXTAACZ A X “ASYDI)AONIM INIINOYENS
0047 A9M 4}
069C AOME S R Y a X X R R X R R R X X PR RN R R R XX R R R R X R RN RV R AR RN R R R X R RN ERENEYR )
G097 AOMy SRR R R R R X R X R R R R RN SRR X RN EERNRRREREREERXRRRRNXENREARRXREXRXNNRRENYXENRY 2 .
0SS Z ADM *HHLSAS FOHSASUOH IFVIINI IFHIL 0 ot
00SZ ADM 40 NOILAAIWINOD 13N IFHI FAID O1L QINHANS FYV SNOTIANGIWNINOD INHMVIIL 0 <
0S%Z ADM ANO0Z FHY °*XILYOA ANIINOUANS ONISN NWANL NI ANNOJI SI SINAWVIIL 0
00%Z AOM ¥NO0d ASAHL 40 HOVI 01 INA NOILNYIYINOD ALIDCTAA HHI °*INIWVTIL 4]
, 0SE€ET AOM ONITIVHL IHOIY ANV ‘INHKVTIIA aANNOd 40 J'IVH IHOHIY “INARWVILI 0
: 00ET ADM agNnog 40 J7TVRE 1437 ‘INIWVIIA ONITIVY]L 1437 *SILY¥YVd INIWVIIA )
& 0S27 ADM XALYOA IHOIVYLS ¥NO0d OLNI XALWOA AOHSIASYOH AHL 4N SIVIUHL INILNOY 4]

1 0027 A9M ) M
4 0S1Z ADM *HILSAS XALI0A tZ1HA o} N
0012 A9M FOHSTISHOH 9ONIM FYIINT AHL X¥ (Z2°X°‘X) INIOd :A13A 2
0S0Z A9M 1V 4IINANI AIID0713A FIHL J0 SININOIHOD Z ANV “X°‘X TXTAA 4}

0007 ADM TAANYNIAY SANTVA 104LINO 2
: 0S61 AOM 2
3 0061 A9M *dSVOI ‘4SVYD ]

0S81 A9M NOILVINAINO Xao" ILNANI FRL OI ISNIANOASIYYOD 2

RIEGVE TPV E S PRy DRy R A




TR AR T

f o

Lot ulbikll

oy

224

001§
0s0S
000s
0s6"Y
006Y
oS8y
ooRYy
0SLY
00LY
0S9Y
009Y
0SSy
0osYy
nGyYy
o,
Coo:
ooty
oSy
nozy
ost1Y
001y
0s0Y
000Y
0S6¢€
006¢
111%:22
008¢
0SLE
00L¢E
069¢

AOM
ADN
AOM

s Rl g RTEETR A

AN N R NN N RN R RN R R R RN R R R NN R R R RN LR RN NN R RN E AR RN RN E R LR AF X RPN RR

ADM
A9M
ADM
AN
A9M
A9
ADM
A9M
AON
A9M
ADN
ADM
A9M
A9M
A9OM
ADM
A9M
A9M
AOM
A9M
A9M
A9HM
ADM
ADM
ADH
AOM

ana
NUNIFY

ZAA+ZTAA=ZTHA

AAA+ATIA=XTIA

XAA+XTAA=XT3IA

(ZAAZAASYXAA (ASVOI)VHHVO  (ASVOI)WIVILZ (ASVII)YUIVILAL
C(ASVOIIUIVHIX ‘¥d119Z ‘UdITHAdITAX‘ZX‘X)XHALYI0A TIVD

*SINANOGAHWOD XXLIDOTHIA GIAINANI '1IVNIJA QIVISAT HHI SI KOS
dHL °*ILNIWVIIA XAIYOA INITIVA]L 3AIS JHOIYW J0 NOTILAYIUMINOD 13D LSV1

ZAA+ZTAA=ZTHA
KAA+ATIA=2T3A

XAA+XTIA=XTIA

(ZAA® XAA“XAAT
*(ASVOI)VHHVO‘HATIIAZ‘YAIIAX‘AITLAX‘HOZ UOA‘UDX *Z A “X)XHALYOA T1VD

$INARVIIA XALWOA aNnod 30 ATTVH 1LHOIY¥ 40 NOILAHIWINOO 149

ZAA+ZTAA=ZTAA
AAA+XTIA=2TAA

XAA+XTAA=XT3A

(ZAA' XAAXAAT

“(ASVI L) VHRVI “HOZNOX‘NOX 141192 TJILAKR“1dILEX“Z R°‘X)XALN0A ‘1'IVD

OO0 0

LOOUO

VOO




s bl R e L A Ak el T TR i Caai b R b PO ST T R TR TR TR e T e TR R EAC
wy
A 0087 dO0A VHATVNA*(9)ZA“(9)XA*(9)XA“(9)VLIAE‘(9)VHITIV /SININI/ NOWROD
! 0SLT ¥O0A (ZAACXAA‘XAACVHRVO‘ZZ 222X 12°TX°1IX*Z°A°X) X3aIlH0A ANIlnOVYENS -
; 00LT ¥OA
B 0SOT HOASS ¥ S USSP UFSFUSSUSFSFSTBUUFSRSUS SRS UNFSFRSUNF N NS BU NS USSR RSN RN FN RS
: 0097 HOAsu sy v s s s vy Ny ss U s s s s USSP SR SN U S F R R SRR NN RN AR NN RN NS SNS RN R AR ¥
m 0SS1 ¥WOA *Ax%°0 FA09VY HONRW
M 00S1T ¥O0A . ONIOOD HO¥YJd XILYOA FO0OHSASYOH ONIM FHIL X9 dIONANI XIIDJ0T3A IVIOL
§ 0S%1 ¥O0A dHl SINFAZYd INARVIIA FATONIS V NO AxZ°0 40 IIRIT dHI 9NISOdKHI
3 00%1 ¥OA
¢’ 0S€T d0A *ATONIQY0DIV a3IlsSnrav sI
m 00€T1 d0A INANOdKOD A3IINANI HOVA °A 40 INIDJ¥3A4 0z Ol 1vnda INIVA V X4
m 0SZT Y0A (d3ADVIdI¥ ANV AIEONSI SI FANLINOVK aAIINdNOD FHL ‘A 40 INADUIG
H 001 UdOA 0Z NVH1l FYO0HR SI X11J20713A dADANANI 'IVIOL 40 JAANLINOVR 41 -
m 0SIT ¥0A *INARVIIA AHL 40 ANI1T
w 0011 30A FHI NO ION SI INIOd 4dI MV1 1UVAVS-10Id9 YNISN GALVINIIVID HOVE -~
“ 0S01 ¥WOA °*INIRVTII3 FRI A0 ANIT IHIL NO S3AIT (2°x°‘X) 41 0¥IZ Ol 13S 11V =-
0001 BOA°*INIHVIIA XALYO0A Xt AZONANI X1ID0TIA J0 SINIANOAHOD 3 ZAA ‘Z:A ‘XAA
0S6 dO0A $ (1SIX3 SNINIIY d0od¥d ON) - qIANIYNIIY SATILILNVAD ILndino
. 006 dO0A
0S8 dO0A *(X1ID013A QIDNQANI HARIXVH NO
008 MOAIIKIT 430100 13S Ol AaSN) FAGUIINOSVH X1ID01dA HVIILISATYL ¢ A
- 0S¢L W¥WO0A *NOILIVINJYID INAWVIIA FHIL 40 HLONZYUILS INVISNOD : VHRYD
00¢ YOA *(INIOd ONZ JHL
069 ¥WO0A Ol INIOd ONILYVIS dHJ HO¥d JATIASII NYNL ATNOM NOIXVINDIIOD - IASNIAS
009 dnNA UOlD3A (3I0¥ ANVY IHOIW) FHIL NI QINIJ3Q FYV SINIOd INIWVIII)
0SS YHOA *INAWYIId 40 LNIOdANAT 40 SZLVNIAEO00D ¢ Z2°ZTA‘zx
00§ d¥o0A *INZWVIId 40 INIOd 9INILYVIS 40 SALVNIQYOO0D ¢ T2°T1A°‘IX
0SY dO0A *@gNnoa 44
00% dO0AOL F¥V SIAILIIDJOTIZA AADNANI HOIHM IV INIOd J0 SALVNIQYO00D @ Z2'X'x
_ 0sE€ doA $ANILNOYENS AHL Ol SAILIIINVAD INANI °"MVT LYVAVS-10Id9 FHI
w. 00€ dOA ONISA INZWYIId XALYO0A HIONFT FALINIJ IANIT LHOIVILS V X9 dadNANI
3 0SZ dO0A ZAA ANV *XAA °XAA SINZNOdWOOD A1IJ0TFA SNUYAL3IY ANV SIALVINDIVI
: 007 dOASSS YUY UNYUSSSRYENEYRERNEXRRERENREEANNERRERNSPSNFEELARENENSFNSSSERNESE S
w O0ST UOASS S ¥ ¥ SR YRS S PSSR RREXRFESERASEANSUFYRNRSEEFERAER SRR ENREREEESEERRSERY
: 001 3do0A
g 0S q0A (ZAA“XAAXAA'VRHVI‘TZZXZX‘TZ°TX“1X*Z ‘X °X) XILYOA 3ANILNOYENS

VOO0 LOLDLLVULDOLOIDLLLLLOLDLLULDLODVLLDLOLOLOLODLOLLOLOLOLLLOLDOO




b

L .

Kon Brouit Lohonlnbrodtasd 4

LSS ARSI LT AKX 208

226

009¢
6SSE
00s€
osve
00Y€
0see
ooce
0S¢t
ooze
0S1t
oote
0s0¢€
000¢
0S67
0067
0s8¢
0082
oStz
00Le
0$9¢
0097
0ss¢
00s?
ose?
00%¢
0s€eT
00€Z
0ste
oozz
119 4
0o01Z
0s02
0007
0S61
0061

q04
Y0A
q0A
qoA
30A
40A
y0A
H0A
q0A
a0A
q0A
q0A
q0A
404
q0A
q0A
q0A
q0A
q0A
0A
a0A
q0A
q0A
304
40A
q0A
q0A
q0A
40A
q0A
q0A
d0A
q0A
q0Aa
H0A

04 MVT LUVAVS~1018 FTdHIS FHI NIHL °*SITONVIUL 40 MVT ANISO0D ITHI
ONISN ARNOd 3AYV SANISOD ASIHYI °*ATONVIVL FHI 40 1d 3AIS ANV ¥ IFAIS
NIAMIAE FT1ONV FAISNI IFHI A0 2NISOD SI 134S0D °*FATONVIYL SIHI JI0

24 3GTS ANV ¥ 3QIS NIIMLAE ATONV FAISNI FHLI J0 FINIS0D SI d1VSO0D
*H IH9IRAH HLIM ¥ 3ASVE J0 ATIONVIYL V KY0d Zd ANV ‘Id *¥ SINAWOES
‘4AHLIZOO0L °*(ZZ°TX*ZX) INIOd ANI INARVIIA aNv (Z°Xx°X) 1INIod
ONINIOr INIWIOZS ANIT 40 HIONAT SI 2A °*{(IZ°TX°1X) INIOd HNILUVIS
INZHVIIE ANV (Z°X°X) INIOd ONINIOIr INAWDIS IANIT A0 HIONIT SI 14
$MV1 LYVAVS-10I9 X4 X1IDJ018A AINdWOD °*0¥3Z ION SI H IINVISIA

dANILNOD

RINLAY
0°0=2ZAA
0°0=2A4A
0°0=XAA

T 0L 09 (0°0°19°H)JI

*NYNLIY¥ QGNV O0¥3Z 0L SININOANWOD XIIDJO0OTIA AAINANY 13S ‘0OS 41l
*ILNZRVTIIA AHI ONIMIVINOD 3INIT AHXL NO S3IT INIOd HAHL ‘0¥32 SI H JI

(T¥x(2-02) + Zuw(X-2X) + ZTus(X-7X))1uDS=H

Ton¥/ (((TX=X) »q+(TIX-X) V) %D + 1Z4(Zuv0+2xxV) + ZyZxxDd)=D2
Cesd/(((12=Z)wd+(TX~-X)uV) g + TXx(Tuu2+TxnV) + XsTwxd)=DX
Tosd/(((T12-Z) w0+ (TX~X)»8) ¥V + TXy(Zu¥D+Zx¥d) + XuZxxV)=0X
(Zw¥d + Txx9 + Ty¥sV)1YDS=Y

12-22Z=2

1XA-2&=9

IX-ZX=V

*INAHVIId FHI 01 (Z°A°X) INIOd FHI KOYd H IINVISIA

4HL SFAID INIT dVINOIANAJYEd SIHL *INIWVIIA FHL Ol YVINDIANIAJUAd
SI (D2*2Xx°2X) Ol (Z*x‘X) Wodd EANIT V IVHL HONS INIAWVIIA XIIYOA
dHI ONINIVINOD ENIT dHIL NO 9RIXT INIOd FHL SV (D2Z°*D0X°OX) 3INIJAA
*INAWVIIA XILY0A AHIL 40 HIONIT FHL SI ¥

e —— 2 —— V" A St s

Q CLOLLUOULOLOLOLOL O

QLo

CLLLOLLOLO

S e R R L o

1.

IR UIPUIY U SIS

DL I I ey

;
¢
,
“




bR Sasiiantdy g i s al-R it

s Tre e W

T T

~
o~
o~

00%¢
0S€ES
00¢€sS
0sZsS
00zZS$S
0s 1S
001§
050¢$
000S
0S6Y
006Y
oS8y
oosYy
0sLYy
00LY
0s9Y
o009y
0SSy
00sY
0osey
00YY
0seEY
00¢€Y
0sey
00"
oS 1Y
ooty
0s0Y
000¢%
0S6¢
006¢
0s8¢t
008t
0sit
00.¢€
0s9¢

UOAVSS XSS PSSR SU SN NSNS A USSR SR RS SRR SRS B SRR NSE R RN R RSN SF A BN RN

q04
40A
q0A
q0A
X0A
q0A
q0A
40A
¥IA
q0A
q0A
q0A
q0A
qoA
q0A
704
40A
q0A
q0A
q0A
¥0A
q0A
q0A
q0A
H40A
¥0A
q0A
40A
HoA
q0A
q0A
q0A
q0A
q0A
¥oA

aNg
N¥2l3¥

NYONZ »ONAN1A=ZAA

HYONX¥DNANIA=XAA

REONX»INANIA=XAA

OVHEXE/ ((X=02X) »V=-(X~DX) »4) =HUONZ

OVRYUXY/ ((X~IX) 0-(2-2Z) V) =RYONRX

OVRYXE/ ((2-0Z) v8-(X~0%) D) =HIONX
(Zxv ((X=-2X) »V-(X-3X)»¥) +

+ v ((X=0X)¥2=-(2Z-2Z)%V) + Tx»((Z-2Z)%8-(X=2X) D)) 1LUDS=9VRIXY"

*(Z*Xx°X) INIOd 1V X112013A

a3aoNANI XALHY0A J0 SININOAWOD ¥YIA'IVIS FFTYHIL FHIL FAIO X1ID013A
dadNAaNI IVIOL 40 FIAALINOVH HIIM GINIGWOO SININOAHOO ¥3ATIVIS ASHHI
NZHI °MOT3E NIAID WUONZ ANV °‘WIONX °‘WUONX SININOdHOD ¥YdIVDS SVH
YOlDJA LINN SIHL °"¥01D03A NOILDIYIA XIIDOTAA AIJINANI IFHI SI KHIONIA1
LINA Ol QAZITVHEON N3ina °‘OVRYXY FQALINSVH 40 ‘1DoNndodd SIHI ° (¥
HI9NZ3T 40 ¥ ¥01D3A INIWVIII XALIYOA) SS0¥D (D2°O0Xx°‘OX 0ai Z'i°‘X HOYd
WOIOHA ¥ TIVHS) 40 1I2nA0¥d SSO¥O YO0IDFA FHL SV ANNOA SI ¥OLD3IA
LINA FHL °N¥OLOFA IINA V ONOTV SI °‘DAANIA “‘X11D2073A 40 NOILOINIG

A¥Z°0=0NANIA ((A¥ZT°0)°1O°JNANIA)JAI

*A¥Z2°0 40 LIRIT A1IJ0T3A THL HIIM 11 3IOVIdIY ANV ANTVA IJRHL
FJONDI °‘SI LI JdI °A¥Z°0 NVHI F¥OR SI X1IDO0T3A QALVINDIVD 41 ADIHI

(HeS6STYI*€E40°%)/ ((1TASO0D+d'IVS0D ) ¥VHRVO)=INANIA
(1Av¥%0°2)/(Z%%2d ~ Tux1T + Z¥s¥)=13€S0D
(TA%¥50°T)/(Zu¥1d = T¥¥2d + Tx»¥)=d1VSOD

(Z¥¥(2-22) + ZwwiX-2X) + T#w(X~TX))1UDSE=2ZQ
(Cuw(2-12) + Zox(X~-1X) + Zx¥(X-1X))IYDS=14Q

*(Z°X°X) INIOd IV °*ODNANIA °“‘X1ID071FA AADAANI XILYUOA 40 FIANLINOVH
AHL FINdWOD O AZSA SI SINARVIIA XALVOA FLINIJ INIT LHOIVIILS

QLo QCOLOULOLOLOLOOLO

(SRS S)

w

’o-

&

’

L e A e



., D i A et Al A AR o
-y ll A . et A AT TR RN T T
e 242 S04l P AT PR o

e et . e e AR P e

e ——

0SSS ¥oA
00SS ¥oA
0S%s ¥oaA

VOO

”T;#. o A , . . '



1}«411% e CE ] R aiai i i anib oot ctial o\ £ L] w‘..<§gi1=ﬂ.a_i1.uaw,u %.i:-l.‘dﬁ,l«.v MLOAAEEEE o o o 1

P T e e - - S I Sy

; & 0081 ONV 0°08T=-9NVIOU=ONVIOY ((O°0°LT1°ONVIA) "NV (0°0°19°1VIXVA))II
: o 0SL1 INV 0°08T+9NVIOU=ONVIOY ((0°0°1O°ONVIA) ANV (0°0°1D°1VIXVA))d1I
. 00L1 oWV 0°081=9NVLIOY ((0°0°DA*ONVIA) AUV (0°0°19°1VIXVA))d1l
0591 ONV (Id/°081)x("IVIXVA/IVAVIA-)NVLIV=DHNVLINO
| 0091 9NV (1d/°081) % (IVIXVA/ONVIA-)HNVIV=ONVIOY 06
: 0SST ONV )
0061 9NV INVHAVND ¥3Id0o¥d ANV SATONY 13D -~ 0¥IAZ-NON SI ALIDO0T3IA 1VIXV 0]
| 0SY1 ONV )
‘. 00%1 ONV 09 0L 0D 0%
m 0SETl ONYV 0°06=9NV1IOY 0Ot
w 00€1 DNV 0% Ol 09
- 0G6Z1 ONV 0°06-=9NVLOY
- 00Z1 ONV 0¢ OL 09 (0°0°1L9°9NVIA)ALI OC
. 0ST1 SNV 0°06=9HVLANO OT
% 0011 9NV 0T 01 09
B 0501 9NV 0°06-=9HY1NO
w 0001 9NV . 01 01 09(0°0°1D°1VAYYA)A]
o 066 ONYV . 06 0L 09(0°0°IAN°TIVIXVA)JAI
= 006 ONV 2
0S8 ONV ~=X110073A MOTd ‘1IVIXVY ON 40O 3ISVD 11VIII4S HOA NI3IHOD 0
008 ONV MO0TA1N0 ANV NM0Td TYNOILVIOY 40 SIATOHV ITLNndWOd 0]
E 06,L ONV 2
| 00L 9NV €65171°¢=1d
mm 059 ONV 4]
. 009 ONVESSSS S SN S USRNSSR SNSYNYUNENENNR NSRS NENNESER SRS UNE RS YN PNRERELY )
- 0SS ONVIFS S s v U S s R s s I NI RN SN RNNR N RN RSN NN S SN RN BN N NN RS UN SR XEY 2
N 00S ONY *HSVYMIAIS ANV 0]
4 0S%Y ONV ‘HsvMdn ‘MO1321N0 40 ITONY *MOTA TVHOILVIOU J0 IATONV ¢ SIATOHNV 0
00%Y ONV 40 13S FHL SI 1INdLNO 3JHL *SNOILONNA NVI JSYIANI A9 aioNaodd )
4 0st INV FTIONV 20 INVHAVAD ¥ALO0Nd ¥0d SNDAHD D1901 *(s3day93aqa 9]
- 00€E ONV NI) 3AMVId ¥3T113d0¥d NI INIOd I19NIS V 1V SITONV MOTd SIINIHOD 9] p
3 062 ONVESSSy M2 SRR YRSERNUNERENNENYN S SES NN ERNSUNSFE SR ENENERRNE NN SYN SN J :
i 007 ONVSw Sy yyBunsusysysy NSRS NN YRR SN SRR SRR RN NR PN RSN RN XA ¥ EEY )
i 0ST ONV ) .
m 001 9NV (HSMAIS‘HISVMIN*ONVINO ‘ONVIONUT :
0S  ONV ‘ISd'ONVIATIVAVEA*IVIXVA‘ZLOLA‘ALOLA‘XLOLA) SATONV ANILAOUENS .
-4

TR T U AR TN P




AR E W R ARE o P e MAFN IOV T T

230

00Z€ 9NV anNg
0S1E DNV NIn1ay
001 ONV 0°09T+HSMAIS=HSMALS ((0°0°19°X10LA)°*ANV*(0°0°1O°XI0LA))AI
m 0S0€ SNV 0°08T-HSMAIS=HSMAIS ((0°0°IT*AIO0LA)° ANV°(0°0°1D°X10lA))dI
w 000€ 9NV 0°08T=HSMATIS ((0°0°DA*XIOLA) ANV (0°0°19°XI0LA))A]
y 0S6Z ONY 0*08T1-HSYMAN=HSVAAN ((0°0°195°Z10IA) aNV*(0°0°19°X10lA))A1
: 006Z 9NV 0°08T+HNSVMAN=HSYAAN ((0°0°LT1°ZIO0LA) *ANV*(0°0°1ID°X101A))d1
T 0S8Z 9NV 0°0BI=HSVMIA ((0°0°HA*ZLOLA)*aANV (0°0°ID°XI0LA))AI
n 008Z 9NV (1d/°081)#(X1LOLA/ALOLA=)NVIV=HSMALS
m . 0SLT ONV (1d/°081)%(XLOLA/ZLOIA)NVLV=HSVAIN 0!
_ 00LZ DNV o}
: “ 0S92 INY INVEaVNd ¥34d0¥d ANV SATONV 139 == 0YIZ-NON INANOJHOO X1IDOTHA X )
4 w 0097 9NV 0
' W 06SZ 9NV N3N1AY
3 00SZ ONV 0°06=HSYMAN (0°0°1T°Z10LA)AIL
0SYZ ONY 0°06-=HSVMJN (0°0°19°Z10LA)dI
, 00%Z ONY 0°0=HSVYMNdA (0°0°DA*Z10OLA)IIX
g | 0SEZ DNV 0°06-=HSMAIS (0°0°11°X101A)dI
L _ 00€Z SNV 0°06=HSMAIS (0°0°19°XI0LA)AI
3 0SZZ ONV 0°0=HSMAIS (0°0°DA°XLOIA)II
1 00ZZ 9NV 0L 0L 09 (0°0°*AN°XL0LA)JAI 09
: 0S1Z ONV o]
F 001Z ONY A1IJ013A 40 INAMOJHOD X O¥AZ A0 ASVD IVIDAAS H04d ADAHD 0
. 0S0Z 9NV HSVM AQ1S ANV HSVMAN J0 SATONV FIINJHOD 0
0007 ONV 2
. 0S61 ONY 0°08T=9NVINO=9NVINO ((0°0°1T1°IVAVYA) *aANV*(0°0°LO°IVIXVA))Al
. 0061 9NV 0°08T+INVINO=9NVINO ((0°0°LI*IVAVYEA) *ANV°(0°0° LD " TVIXVA))dII
2 0681 ONV 0°08T=9NVINO ((0°0°DI*1VAVUA) *ANV°*(0°0°1O°IVIXVA))JI
3

-

AV




APPENDIX C

Sample Case

C.1 Configuration

To illustrate the input and output for the computer program, an

example has been run.

A simple configuration made up of 16 triangular body panels is
used as shown in the three-view drawing of Figure C.l1. The unit length
scale is shown on the y axis in the top view of the configuration. The
body consists of two octahedrons in tandem but not connected. This two-
part bodv is used to illustrate the paneling of bodies having several
body panel networks. The origin of the coordinate system is at the
nose of the body, on the plane of symmetry. Panel numbers, as will be

generated by the program, are shown on Figure C.l where panels are

visible.

Body Characteristics: (length unit shown on top view of Figure C.1)

length overall 4.25 units
length front part 2.00 units
length =ft part 2.00 units
width 2.00 units
height 2.00 units

Four panels will be designated as inlet or ourlet panels. Panels 1
and 4, on the top front cof the body, are inlet panels with an inlet
velocity ratio of 0.1. Panels 14 and 15, on the lower rear of the body,

are outlet panels with an outlet velocity ra%tio of 0.1.

A propeller plane is positioned as shown in Figure C.1. It is
oriented perpendicular to the body longitudinal axis. Points on the
propeller plaie are shown on the front view in Figure C.1.

Propeller Plane Characteristics: (length unit shown on top view of
Figure C.1)

hub coordinates (0.25, 0.0, 0.0)

reference radius 1.5 units

azimuth position of points 0, 120, and 240 degrees

radial number of points 11

radial spacing of points 10 percent of reference radius
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Figure C.1 Sample configuration (sheet 2 of 2)
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A rectangular unswept wing having no dihedral or sweep is attached
to the front part of the body as showm in Figure C.l.

Wing Characteristics: (length unit shown on top view of Figure C.l)

span 5.0 units
chord 0.5 units
location of root quarter chord (-1.25, 0.0, -0.5)
wing CL 0.1096 at 0 degrees body angle
of attack
1.0960 at 10 degrees body angle
of attack

The configuration will be run at two orientations. First is 0.0
degrees body angle of attack and sideslip, second is 10.0 degrees body
angle of attack and 0 degrees sideslip.

C.2 Input Data Card Organization

On the following two pages is a listing of the input card data
for this sample case. The first and last lines of each page are not
data but indicate card column numbers.

The body geometry is described using six cross sections. Since the
symmetric iaput option can be used for this configuration, only the
left side of the sections is given. Thus, only three points are
specified on the cross section peripheries. MNote, had the symmetric
option not been used, then five points per cross section would have

been needed.

This will be a normal flow prediction run since the geometry is
simple and the panels may be identified without making a geometry test
run. Also, the listing of body panel geometry is requested.

Of the four inlet/outlet panels, only the two panels on the left
side, numbers 1 and 14, are specified. This is in accordance with

symmetric input rules.

Refer to the following two pages for the actual input card data.
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C.3 Printed Qutput Listing

The printed output obtained for the sample case rumn is reproduced
on the remaining 15 pages of this appendix.,
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