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BASIC INFORMATION
Title: Physical Systems for Software Modellers
Presenters

HANS VANGHELUWE is a Professor at the University
of Antwerp (Belgium). He heads the Modeling, Simulation
and Design Lab (MSDL). In a variety of projects, often with
industrial partners, he develops and applies the model-based
theory and techniques of Multi-Paradigm Modeling (MPM).
He is the chair of COST Action IC1404 “Multi-Paradigm
Modelling for Cyber-Physical Systems” (MPM4CPS). He
was a founding member of the Modelica® design team
and in the 1990s helped develop this standard language for
equation-based object-oriented modelling. His e-mail address
is Hans.Vangheluwe @uantwerpen.be.

CLAUDIO GOMES is a PhD student in the Modelling,
Simulation and Design Lab (MSDL) at the University of
Antwerp (Belgium). He was awarded a scholarship from the
Research Foundation - Flanders, to work on the foundations
of co-simulation. Since 2016, he has connected the fields of
numerical analysis, optimization, and computer science to
investigate the effect of different co-simulation algorithms on
the quality of full-system overall simulation results, even in
the presence of “black-box” Functional Mockup Units. His
e-mail address is Claudio.Gomes@uantwerpen.be.

Abstract

The complex engineered systems we build today get their
value from the networking of multi-physical (mechanical, elec-
trical, hydraulic, biochemical, . ..) and computational (control,
signal processing, planning, ...) processes, often interacting
with a highly uncertain environment. Software plays a pivotal
role, both as a component of such systems, often realizing
control laws, deployed on a resource-constrained physical
platform, and in the construction of enabling modelling and
simulation tools.

This two-part tutorial will introduce software modellers to
the two main facets of dealing with physical systems through
modelling, simulation and (controller) code synthesis.

In the first part, the different levels at which physical
systems may be modelled are introduced. This starts with the
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technological level. At this level, components are considered
that can be physically realized with current materials and
production methods. Such components are often available
off the shelf. They are characterized by the very specific
context (also known as Experimental Frame) in which their
models are valid. The next level uses the full knowledge of
physics and engineering to describe the behaviour of physical
components to study a wide variety of properties. To study the
possibly turbulent flow of a viscous liquid through a pipe for
example, a Navier-Stokes Partial Differential Equations model
will be used. Such models are hard to calibrate and simulate
accurately and efficiently. The next level considers the often
occurring situation where, for the properties of interest, the
spatial distribution of the problem can be abstracted and a
lumped-parameter (as opposed to distributed-parameter) model
can be used. In a translational mechanical context for example,
an object with a complex geometry may still be considered
as a point mass characterized by a single parameter “mass”.
Such models still obey physical conservation laws such as
energy conservation. At this level, formalisms such as Bond
Graphs that focus on power flow through a system are used.
At the next level, the link with physics is weakened and com-
putational components (functions) are added. This leads to the
popular Equation-based Object-Oriented modelling languages
such as Modelica® and Simscape®. The semantics of such
computationally a-causal languages will be explained with
particular focus on the process of causality assignment. This
leads to the next level at which input-output computational
blocks are used. The main disadvantage of this level is that it
focuses on “how” to compute the evolution of state variables
over time as opposed the focus on “what” the governing
equations are in equation-based languages, leaving the “how”
to a model compiler.

Even the discretized level is still an idealization as the
numerical values as not Real numbers, but are implemented
as floating point approximations.

The second part of the tutorial starts from the compu-
tationally causal level. The formalisms used are known as
Causal Block Diagrams (CBDs) or Synchronous Data Flow
(SDF), with Simulink® as the most notable example. Three
different semantics of CBDs will be explained, bridging the
gap between the equations resulting from causality assignment
described in the first part of the tutorial and their realization



in software. This software can either be a simulator (or a
Functional Mockup Unit in case of co-simulation) on a digital
computer or a controller deployed on a micro-controller or
ECU.

A first semantics of such input-output Causal Block Di-
agrams focuses on algebraic CBDs only. Here, time has
been abstracted away, which may lead to “algebraic loops”
which need to be detected and revoled. The second semantics
focuses on discrete-time CBDs. Time is abstracted as a discrete
counter. The introduction of memory in the form of a delay
block allows, in combination with feedback loops in the CBD,
for the expression of complex dynamics. The third semantics
treats time as continuous. To allow for simulation on a digital
computer, discretization is required. As such, continuous-
time CBDs are approximated and mapped onto discrete-time
CBDs. Such approximation introduces numerical errors which
must be dealt with. Even the discretized level is still an
idealization as the numerical values as not Real numbers, but
are implemented as floating point approximations.

Once CBDs are well understood, the tutorial gives a very
basic introduction to automatic control. In engineering prac-
tice, the behaviour of virtually every physical systems (also
known as “plant”) is regulated by some form of controller.
The principles of automatic control will be explained by means
of the most simple Proportional, Integral and Derivative (PID)
controller. The effect of the different parts of such a controller
will be explained. A PID controller will be modelled in the
form of a continuous-time CBD. This is then the basis for
discritezation to a discrete-time CBD and subsequent synthesis
of control software. To demonstrate the concepts, a PID
controller will be developed and its optimal parameters will
be estimated for the simple cruise control of a vehicle.

Proposed Length

We propose a full-day (6 hours) tutorial.

The topic of dealing with Physical Systems is a complex
one, and quite outside the comfort zone of the intended
audience. To fully explain it requires a sufficient amount of
time.

The presenters have experience with giving similar tutorials
in the past. Notice that, especially for the MODELS com-
munity, it is important to cover the “why”, the “what” and
the “how” of the topic, as the audience is interested in deep
understanding.

Past experience, with a tutorial on a-causal modelling (and
Modelica in particular) at MODELS 2015 in Ottawa, showed
(1) that a proper explanation takes time and (2) that the topic of
(PID) control is the “missing link”: it demonstrates where code
gets generated and deployed (or conversely, where the code
running in modern software-intensive systems comes from).

The proposal has two main parts. The first three hour part
covers modelling of physical systems down to computational
causality assignment resulting in Causal Block Diagrams
(CBDs). The second three-hour part starts by explaining the
semantics of CBDs. This makes the link between the models of
physical systems and their ultimate realization in simulation

software (as used in the Functional Mockup Interface stan-
dard). The second link between physical systems and software
comes from the introduction of controllers which steer a
physical system (known as “plant”) to a desired behaviour.
It is these controllers that are first modelled as CBDs and
subsequently discretized and realized as software.

The two parts can be followed independently, but for full
understanding of the CBD/PID part, it is best taken after the
part focusing on the physics.

Level of the Tutorial

Introductory: Only basic knowledge of object-oriented soft-
ware design/programming, graph algorithms, and calculus are
required. Remembering some undergraduate physics helps.

Target Audience

Modellers with an interest in the link between physical sys-
tems and software modelling. Those who wish to understand
the broad range of languages available for physical system
modeling, and their rationale. In particular, (domain-specific)
modelling language engineers may find this a refreshing view
on a class of languages not rooted in software.

DESCRIPTION AND INTENDED OUTLINE

This tutorial aims to introduce the families of languages
used to model physical systems, to an audience of software
modellers. It goes to the essence of the following language
families, sorted from the lowest modeling effort to the highest:

1) problem/technology-specific (e.g., a nuclear power plant
modeling language);

2) domain-specific (e.g., SimMechanics); power-flow (e.g.,
Bond Graphs);

3) computationally a-causal (e.g., Modelica and Simscape);

4) computationally causal continuous (e.g., Simulink block
diagrams);

5) computationally causal discretized (e.g., discrete-time
block diagrams); and

6) black-box causal discretized (e.g., Functional Mockup
Units);

7) untimed “algebraic” block diagrams (and their link with
synchronous data flow).

Note that the first three topics are covered in the first three
hour part of the tutorial. The remaining four topics are covered
in the second three hour part of the tutorial.

This second part also introduces, at a very introductory
level, control theory in general, and Proportional — Integral
— Derivative (PID) control in particular. The introduction is
done by means of a simple example of cruise control of an
autonomous vehicle. Most importantly, the PID controller is
modelled as a continuous-time Causal Block Diagram which
allows, after discretization, for the synthesis of controller
software.

Having followed this tutorial, the audience will understand
how to write or generate software code that interacts with
physical systems (e.g., due to inertia, turning off a physical



systems does not stop it), including the crucial aspect of
control.
To achieve these goals, the tutorial will cover:

o general laws of physics used to derive physical system
equations,

o algorithms to transform models across the language
families introduced above (e.g., causality assignment to
translate a-causal models to causal ones, or numerical
discretization to transform continuous models to discrete
ones), and

o techniques to integrate and simulate multiple models,
even if the contents of these models are protected (e.g.,
in binary form), or represents physical subsystems (e.g.,
test rigs). These scenarios are common in industry as
externally supplied models contain Intellectual Property.

o PID controllers and how to realize them in software.

ADDITIONAL INFORMATION
Similar Tutorials and Novelty

We presented tutorials on a-causal modelling in 2014 and
2015 at MODELS in Valencia and Ottawa respectively. These
tutorials correspond to the first half of the current proposal.
The proposed tutorial is also based on a part of the MPM4CPS
COST Action Training School held 18 - 21 November 2018 in
Pisa, Italy (http://mpmdcps.eu/trainingSchools/pisa2018). The
audience at the Training School consisted, like at MODELS,
mostly of researchers with a software engineering background.
The addition of the PID controller part proved to fill the gap
identied earlier during the MODELS tutorials.

Required Infrastructure

Besides a data projector, a white-board or black-board (or
flipchart) is required.
Sample Slides

A number of sample slides of the previous versions of the
tutorial are attached in the appendix.



uoauu|
| 1Y8X9d091M409dd| | aweN
(5002 ’ '
£0220L1 A00S HO-N 13450 | uonduassq
SIMYd HOON3A | uonds§ Bl
$13450M 18Weu)-N | AioBajeagns
sglbojouydal uosuyu) | AioBaje

synsay 204

(zHoOS WoOL 0) INIS
10810313

- ; TR ERE!
IR ERE]

K (218 1LOonaoyd

ALNdNOD

I 2ETINT
IVINLSNANI

(ZHOY WoOL- 0 ) ANIS I0ILYWOLNY
oA

§Lu

ML

ABUSIA «

0JINPUOINIBS UQ «

U03IYIIN «

diy20I01N «

D1 WIKEN «

L0 $L3450W [2uueyd-N [

GO!AJQS e se L0 $3100]0UYdAL UOBUIIU] 4

7 SAXI «
(uoneuojdx3 aoeds) ubisaq
. . L 08 ANPUOIIWAS PIIYIIIES «
o IR
@ e @ ? £2q0.1d suauodwon
opey opun =mE0 ey hdoo ny g LS FETHTN wodx3 s|=popy uny usdo e o BAES BNES

s x R 1

« » x [ B - e K.

wosg x  sisfjeuy Juarsues] ®  poday unagns
(panes aq jou flun 310M) Jaynduy [equBIwa O wisyied
wdwoe G apninyy syB114 sanuaAPYd eyjinbs3soibeys3 eyinbs3 sqof SUOINSOdPYd soday peayol s3Iy s ul4 wboy @ diamuy a4

7O/ #/101B|NLUIIS, /WO WISHEd MMM @ O _)

X JolRnWIS YN AUNUD ¥

Jwod wisyed -mmm//:dny

(leaiBojouyoay) pjing [enuiA






‘wa)sAs uoirenodsues) pioe auog jueld Jamod Jesjpnu Yad SMINOOOT 9MINOO6  * SMINOOO Ul pasn

BdIN9'T : @Inssaid

2,08~ : ainresadwal

wgg : pesH

y/ewo'9T : Mo|d

N-DDYd : spsepuess ubiseq

slaloweled 1onpoid

dwngd uoneuodsuel] pioy olog




"b86| ‘SSald 2IWepedY UoNBINWIS JUsAT-8)8losi] pue Buljspoyy paleoel-niny "18|6lez d pieulsg

g-- ------ |
SSad0ld : I
P e1eQ PAaAIaSqQ
uonenwis pue buijiapon S1INsay uonenuwi :
5 1INS8y uonenuwis i« fonepien > uawiadx3
uswifedxa [enuIn = : ‘ 1X81U02 UIYylim
aje|nwIs o juswiiadxa
F
abpajmouy 1ioud-e N [9POIN o s waysks
aseq |opo\ : I 1xbiuog uyum
i ............................................................... l ].xlblu‘:}ﬂ |F.'1uau1!_ladxa
ul Jnoiaeyaq Apms Kjuo
E | finue
aseg . PLIOMW-1eaY

13dOIN All'Mv3d



6.2v/.ST'S002" OSM/60TT 0T/B10"10p//:dny

'3331 (Pry—LEY "dd 'S00Z IOA) 'S00Z ‘@2UI8jU0D UOHBINWIS IBJUIM 8Y) JO SBUIPaao0Id Ul
‘Ajigesnay pue Ayjigesodwod uole|nwiS 10} Xa3uod [SPON 40 ApniS ased v

D '@ ‘ueboig 7 4 d ‘spjoukay ‘I ‘|obelds

-— A

[[jjn.—t]p:?-fp%  — Jd

(1)d -— [;}.—t-[;};t-fd%_ ~— LU
(1A ~— %;m%_ -— Up
84+ Bm—= _-— A

(70Ut = J —— Ud

cxao) - Alpifen 1spoiN




‘onsejour A1309310d s1 punoss oy pue a1oyds
AU} U2AMJAq UOISI[[0D JY] - UOISI[[0)) ON)se[au]
"‘Apoq
oy jo qnd [euoneyaeid oy Aq pojoajje jou sI
UM oy YMeH oY) JO SSBW Oy} UBY) SSO] Yonw
s1 Apoq oy} Jo ssew Y], - AJNABID PIpIS-OuQ
.S/ §°6 JO 0010§
PIeMUMOP JUBISUOD © SI AJIARID) - AjiaelD) ojduirg
*$190[q0 1210 AUB 1M J0RINUI J0U
op pinyy pue ‘a1oyds ‘yueyg oy - WISAS Paso)
"JORIQJUI JOU Op
Uiea oy) pue prnjj oyJ, - uonoeiou] yuey,/pmig
'9010 [eUOLEIIARIZ 9} YSnoay) A[uo joeiopul
Y oY) pue Apoq ayJ, - uonoreIou] yueg/e1oyds
"pINJ o) 0} Jeay I9Jsues) Apoq Y} ued
IOU ‘pIN[F AU} UI AJOSSIP jouued Apoq oy ‘ordue
-X0 10 ‘Selp pue AoueAonq y3noyy A[uo joeIdjul
pinyy oY) pue Apoq Y[, - uonorIRu] pinyj/ereydg -

SuR.gsuo) PR Io-Bu| €

"KJ100[0A JO UOIOUNJ © ST JOqUUINU SPJOUASY

SYL 0 <} [[E 10} ,01 PUE (] USOMIQ SuIewW
-1 Joquinu SPIOUAdY QY] - JoquinN Spoukey
‘winipaw

jey) 1oy JyS1 Jo poeds oy uey) ssof A[USIOLINS
S1 Apoq oy Jo A00[oA Y], - ANMAnR[OY [e1oadg
‘wnip

-ow Jey} 10§ punos jo paads oy uey) ssI] A[IusIo

-13gns st Apoq 9y} Jo A)NJ0[OA Y], - peadg yoeN -

sue.qsuo) dweulg z

"J091J9 SI[OLI0)) oY} dI0U

-S1op ‘Sunejor jou st yueq Ay - 99334 SIOLI0)
"0 <1 [[& 10J Je[J SUTRWAI pue

UIeLId) 9ABY JOU SQOP punoid Ay - UIBId] Je[]

SqnqLRY el OT

6T

8¢

LT

9T

¢¢

Ve

€C

K44

‘1C

0T

61

81

isuondwnssy noldwij

-owiy-ooeds
JO amjeAnd [euoneyaeis oy orouSr o)} ySnouod

MO[ ST Apoq oY) JO ssewr Y, - AANR[OY [eIUSD) *

*Apoq oy uo joedwnr 9[qi3i3ou sey pmyj oy Jo
uonow uerumolg jey) yons ygnous a3re| are Apoq

AU} JO I)OWEBIP PUB SSBW A - UOHOJA UBTUMOIG *

YISUQ[ Nue[d Ay} UBY) 19)BAIT yonuw SI

Apoq oy} Jo 1ojowerp oy, - ojdounrd Ajurenadun
‘) 19A0

JUBJSUOD SUIBLUAI JBY} UONNQLISIP SSBUI OLIOWIWAS
A[[enudd e sey Apoq dyJ, - SSBJN JO uonnquusi(
"W} JOAO JUB)SUOD SUTRUIAT

Apoq oy} JO Io)WEIP AU - IOJOWRI( JUBISUOD)
“UOIAId0R 10 Uone[qe

2oudLIadXd 10U S0P APOq A [, “OUIl} JIAO JUBISUOD
surewal Apoq 9y} JO SSBW ], - SSBJA JURISUOD)
*K)100[9A IB]

-n3ue [enur ou sey Apoq Y], - AIO0[OA Je[nduy
‘uonow Jo jusuoduwiod [BJUOZLIOY ou sey jey) A Jo

A100[0A [eniur ue sey Apoq Y], - AJI00[OA [eniu]
‘91qeawraduur

Aperdwod st Apoq oy, - Auedoig ojqeswraduuy
“[loows surewt

-1 31 pue yjoows s1 Apoq Yy, - Aadold yroows
‘[eonioyds surew

-o1 )1 pue a19yds e st Apoq Yy, - Auadoid a1oydg

C

1

snqLpYa.Byds et

SWR.QSU0) JeLeAU| T



wod BuldsAiniuad mmm

" v 4D Ve wu o v o Gk LAY o LA Uk oy Yo v YU ve 17

N[ o mn | evL | 20 8000 Tl 57 9 g v | oL O 6L IE

N| 0| 1SS €€l | 20 2000 9z o gL 9w 44 L Fig 1z 'l e 6L I

N[ of mw | get | 20 2000 9z o gL o oo | v Il e 6L IE

N[ of 188 | ¥er | 20 9000 0z 80 |w 9e b 12 2l [N 6L IE

N[ o| mw | vel | 20 9000 0z 80 [R v B | v vl - 6L I

N[ of 188 | S| 20 8000 §2 0¥ gL e 0z 80 |0 9 [T ¥e ST

N[O mn | s | 20 8000 gz o 5z IS gz I |2 £ [T e ST

N[ 9| 188 | oL | 20 2000 12 80 7L 9 g2 o | rz UL b ¥e ST

N[ o| mw| o1 | 20 2000 1z 80 Lo e B | ¥ LE LB vy ST

N[ 0| 1ss | €0t | 20 9000 PR LT gz W |e sl Il Sk v ST

N[ of mw | gor | 20 9000 FAT ILose ge s |og 21 Il Sk ve ST

N| O| 1SS | 68 <0 8000 oz 80 gL L [ 48 a9 [y | L4] 0L 8y Bl

N[ of mw |see | 20 8000 0z 80 52 IS 0z 80 gL ¥ oL gy 6L

N| of iss | 88 | 20 000 gL L0 L9 6L L0 19 GE Il e gy 6l

N[ o| ma | 888 | 20 2000 gL L0 gL o gz o |or o IL o Eh 8y 6L

N[ 0| 185 | Er8 | 20 9000 CAO R (TS 12 80 | s 0% UL ShO 8y 6l

N[ o mw | ere | 20 9000 VLo 90 [N gz W | o ez [Ny gy Bl

N[ Of 188 | Er9 | 20 8000 pLo 90 gL L 88 0 gL Ll [T GO

N[ o| mw |€ere | 2o soop VLo 90 gz LS 7L S0 g ol [T EE B

N| O| 1SS | 009 <0 000 L S0 [ ) o VL 09 L EROT £t 1%

N[ of mw | 009 | 20 2000 TL S0 gL oy gL 90 AT [N £E €l

N| 0| 1SS | G646 <0 9000 oL w0 W Ly el S0 8 111 [ ST 111 El

N| of mw |ses | 20 9000 0L b0 [ L w9y e UL Sk £E €l

N| o MA | 068 | 20 8000 g ot T 09 t6 i | 60 91 0 8e0 €8l el

N| 0| 188 | g9 | 20 6000 TS g2 9¢ ZZ_ 60 VL ze 6 880" ve G

N[O MmN | S8k | 20 9000 L 06 gL 66 68 66 I 0ok I 820 Gl 69

N[ o mn| sev | €0 0100 9zl 0% ve Wl ze B [ r A ! S 02 g9l 99°

N| O] ISS | 00v [ 20 9000 | 29 G2 (S v 8- |8 &t g be0 66l &9

N| of 155 | o6v | g0 000 58 € L) BE ge s | o 9% g 0 5L 6%

t $7109 W sayou| ww sayou| N s ww sagou) | wuwyn  uysqy ww sayou| ww Sayou|

p T [ 9i01 | yig3um | HIONITaros [ovon xvi ons 1530 xvw 9sns ETVL 'a'l HLONTT 3384 | AunINgD a'0 E

e -

8010} buw, =

€T E

1uswaoe|dsip
[ \\1 l‘\ N I;\ ‘N 10 1‘\81\ |

X

| veeeor | 8 || esvszi | 9 || zeevs | v || 9916w | €
TI006T | 6 | 1809%1 | L || Si6bOl | S || 6bL€9 | € 001T | 1
X w X | w X | w X | m X | w

wo ut (1000°0F) X ueuwadejdsip pue 5y ut w ssew ia ‘synsar Sunds [ejuawLradxy



8 ¥-8ELTS-6TE-€-826/L00T"0T/B10"10p//:dNY

‘Buiysiiand reuoneussiul J1abunds :weyd (STT-TOT "dd) siaded pajas|as pasirey ‘9T0Z ‘9 184010 ‘vSN ‘vd ‘Ubingsiid ‘910z

AydAD ‘doysiom reuoneusaiul yig :uonenjers pue ‘buljopoy ‘ubisaq 'swaisAS [eaIsAyd 189GAD ‘(‘spa) SMIIUSIM "H % ‘INesno "o ‘N ‘41ablag "D u|
‘uBisap-0D paseg-1oenuo) Jo Jajgeu] ue se Bujuoseay [ealBojouQ

((9T02) 'H ‘amnjaybuen » ‘4 ‘@ieudNdN 8@ ‘r ‘luag ‘"M ‘uadiayuep

(6% "|OA) uoneinwis % bullepop Jo Aloay uo wniSodwAS ay} Jo sbuipaadnid u|
"S®IN Ul dwely ApijeA pue [apow juawadxa ay L
"(£102) "H ‘amnjayBuen B v ‘0||193][eA [ 'd ‘UBULIBISOWN S ‘SHAOMIIM [ ‘|uad

(s)1aA]08

buw =

]
sessey : dmog euswadxg :
] R Em Em Em mm N N BN B Em Em Em Em Em B R N N BN BN B B M B
. AT l ' :
' ! 1 1
1 1
] ]
: ap w w LG 1
— RV | o} I 2 o '
1
i D— WASAS / [2POIN — .
1
1
1 1 .
1
L :
ag ng
L a5 L I w

fo)
J10193][02 UOTIRAIIS()

Aligionpoldal ~  aweld, AlpifeA



ai1njons olweulq

(1IIN4) sHun dnxooly Jeuonoun4 jo uopisodwo) :d| Buipiy
uonenwis/buljjepow (snonuipuo2-83819sIp) pLUgAH

(1X) dwin-|eay "sA 8|qISSOd-Sy-ise4-SY

(Julod paxi4 "sA julod buneo|)

|[ealBwnN + dlwyliob)y Jjeindwo) .

suolnjewixolddy (81240s1q) [eolIBWNN

(moJ} eilep) swelbeliq ¥oo|g |esne) .

BOIdpON — (pdjusuQ-}09lqO pue [ednewsyie|y)
|lesneo-e Ajjeuoneindwo)

(Jemod/Abisus :JedisAyd) sydels) puog/mo|4 Jamod
soIsAyd Jo smeT (jesauab)

(Jeoiueyoaw |euolje|sued “-69) olloadg-urewo
(|jeaibojouyoa)) oly1oadg-wa|qold

}X9juo09 ul Bulj|lopo\ |esheD-y



LO—946L GZ7 11 N7 Raxyueg

sd
uapang ‘L PUNT L0 0ZZT-S ‘STL KOG O 4
Abotouyosey Jo 83N3TISUI punt
Toxjuo) oTjruwolny Jo juaurxedag

spiyBABN uamla o Uy SRIIGUIE UEY IBIUBLIA YO0

NEsi NSSI 103 0dd nisn ey 05
usTrhum

HRiog
sabed gzg

s gaicdn eys)eata) Qi ol Bugpwg

(vsn‘Trouno) jutop cbug ‘ewisg STITIULSTOS pur BuTrooutbum FO SNIANBSDUL)

rgIaTTdwop fsuoTjenba TRTIUSISIITY AavuTpac ‘sweqjels IesUTTUON

‘uotieTnwrs paztaojndwo) ‘esbonburT UOTIRINWTE ‘STIPOW TROTIPWDIYILH
PeNEy wBUR) SRR KAPUY

LIBRRI- YOG LS ATSLIO (1041417500

Azoayy uydexb ‘suotiejnurad ‘raTTdwod ‘swaisds IesuyTuou
paoiansdu aunlip s |1 Bojsspd
Joyany

AT BALIYE 3RID 01

spepnIour os{e st

sfenfuey Topow 3yl JOJ I0JBTSURI} Y uoTIeTndTUEW BThWIOI BUuTsn
sjuswelels juswubrsse 03 pelieaucd @xe Aoyl pue Pojaos aae suorienbe

Tapow auJL "SUOTIETNOTEed oT31838 Pue UOTAETNWTIS Se yong sssodand
JuaIaFiTp A0 pajeIndTuBw 8¢ UBD TOpow Y -welsAs B JO 2IN3ONALE UOTS

-D08UUCcD 8yl |CIIOSIP 03 SATITTIORI =2 axays pue ‘saddy xardwoo jJo

SWS[UEUoal UoJjosulon 03 spuodsaiion yorym ‘3no ‘3desuocs B ST aasy]

*S1UBWEIELS JUSWULETSSE 07 PajIasuod ag 30U poou suotienbo oreagobie

puEe BUODT}ENDS [ElJUOADFILP AABULPAC 2y '3deoucn Topowqgns e Hursn
KITeoTyoaeIaty paqriosap A(jUsfUaAUCD 3Ie STepow abied °pasodoid sy

SUSJEAS [EOJWEUAD BNONUTFUOD I0F ‘YWIOWAQ perIeo ‘SbHenbue] jepou i

(10U U UIETE) 1210y

swo3sAs snonuriue) 2HIeT I0I abenburT TOPON PRANIONI}E Y

|BUEIAPUN Y20 BN O0

3stabuTy ﬁquTrHI

woIISY uRyop Taey

Mujuxeeqapuery . 1 LU
(BLATY/9ET-T/ (STOT~TMAL) /2AII0T  TMOJHY AboTouysa] IO 83n3TISUL puni
a

DU un e BGIUBN YO AL BN 0. SIRABI IR N O]

ze ot Zo 31 18Ius QYIS LY LINIWNROa

i1ea
515



Wi

u

B

o il il

Wi Uoonsq dop obwion, A eBmION 1S
gy soonion

s Ul J03E[NUIS-188N ‘SI0JBISUOWSP JuswAoldep
[eLsnpul £3iqeledos)ul ‘spaepuE) [lepow whipeted-pnu ‘ssjbojouy0s) UoEINWIS
P 21
suoneorddy puv s[oo], ‘63deduoy) MoN teann,] oY) 10j UOHE[NIS
£9bg dnoan Buppiop) Yotvesey o1seq IS

as
adoang ur uonje[nuirg




sedeed Bupgasys-mol, NI40-30 0
L G|EPOL LoRESOD Jun pajERg

aHUNNLS PUE Y7 1IN
U] SpapaL S5 eonsd spueuip peEec

AL AR Anumy s

pajgauy Pegeul
VIV | SNTINS |

ayLyY:08

JulnwIS: 03 '

N3d0-3d¥D:08

»

SO08 (1570 4y Busapails uofoes peoue sy

i | uonJeal xa|dwo)

a40:08

suegEddE {_owipuru_)
Apuaunnnaas J0) sppeau pEbeaeg

NNY:08 ‘

ERTTETEI TR 1
LIDETEEN] Y JURRLEIO R R

3p|ingjapon
SWOud3




L= [N} aaef uTHD BefEn T HD
o =— 1 = o =

LT

!

0 *—odg — o *——adyl+— 5 *+—adyle— g *— oy — g *— dungeny LD

] ! |

] o] 2

add

—

o A
0 e

anes UL

04— oy fe— g 4 adiy M g 4 dungTangpeiL

| ]

(58) <= BANLINAE
|12 LI > e AR




'sBUILIBM () PUB 51013 () SBY [BPOLU 3L |
'shuluiem () PUE 510413 () SBY [PPOLU 3]

sdoo| 2ieigable 7
531835 UapuUadapul ¢
s3|qeneA /g

suonenba |g

v pul{ ssdold  nding 4 v S[EQOID  wod|  3JepIU|

ybiyy
I

LH N

gH S

EH S
)

g [
gpunoiy
ppunoug
_?_

_?_

> A

anbay-ybiy

%) by o

=i -

TPunoug
| punouc
vj e
£ -
)
1D -
apoy [=]
OV ¥
Py [=]
E v
] —| v PROW A
w = OB 7 EVEEREYVY G PP

1 @ - & b ¢ & U eRL@Q

dEH 500l sbuigas Bumedg pofy pesul maf wpI 37

X O — XW2'||epuexeg (uo 10p3 wis-p7 B

Wis-02




[sOEEOE»[E0 W 2 ijnu:,rr]uﬁlum-\ﬂnnnnI’-'!ﬂ!lﬂﬂlar

) Gmpuyg god] ey ohueg b Buppey iy w0 w0

WISV qeTsulseuw



—
Iphy  Jejeu Moy 4
. e
= o
L= ep oL =
I HLYIN =% o apmniy
LR L ﬂw.
Z'0 =i snIpei YUBD =
o‘!ueuaew S0'D =ee sdkd [+]T T -7 1T} <
[Cnoa ] =
ek L ar
peidy

oy
mouTdwep  gjos Buuds

|ﬁ||—LI_L

Qo L,

ubisaq urewoq BINN SNV-TAHA




aphojueiabugy

SI1dWYXI 0¥dVaIN TS

W P EEs SV Yy =

010224 ZEUIM utoeld ((2z’s0T) s0d %Tg:wooz  Tuakeq uakeampy [00800TT] Hi2deg
& O F F 3
sinsay pud | uogenuwis | sabessapl
\aosuasT| Janad
& s
‘I’saguw
= [
v
o o ynhaily
SOk T
=3 IBAPNQAT
1adgpsUas Jojic 3
[ [ct )
]
HRAHHD

s

o3
@

@

® ossanwdg

sasuapu

i

adig
=

“TawLung

g

Rl

¢

-

Pujpeag

X

ks

fanes

4

g0y

apzzap

-
Qw1 uny
MyTAZ

i

Jossaudwior

=

‘enadwany
I

103Ny

uonaung

effe

[e]

RYIIRAH

Rqey)
°

Tiogenpy

{

gDy

wilhy

- -
[e] @

o

Aoy i)
_:- lzlﬂ’\ﬂ-l*!
vauﬁuau B na : "uBo FYE TonaHL 8
° 11 answod §
> TTe TWINVHIIN B
TTe HivH &

dodd aind [y

EeNarme=M

TE STIAWYXI OUdvaINTd )
3T10AD ONILVHIOIEM43Y ze cuavama gy
oY 108LNDD 18

oudvaint (v

uoisia awey

D% REE ) dvew e il W 084 Be o
W (¥ [|~-=TEHD?0-% % OB8EEE

dH  mopui ool main wp3 Ay BF
[sparapAgiuesabuyay] - ISGYILNG T 1S iduwiso>3 [

INGNO Ul puid [ | piom 3oy [ ] aapsuss ased [ (H B e
xl=[=]
=

91eM3JOS uolje|nwis pue Suljjapow

014 Wisod03



8
&
%_E:

pinj4 aseyd-om] «
—Hs i pPINbIY [euwsy] <
O 0o LiL :
O.o O ° l) g ]ELUJBLIJ_ <
4] [o,04 2 Jnewnauy -
o |—‘9Lu s|eubis |ea1sAyd «
(e o Ve — [E2IURYIS|N <
— ""_d<] @ - g = [V anaubely «
fLJVn o ] ] :1' W
JlneJpAH «
) $824N0S |e211323|3
o) Hge & ’—‘ )T\ = SI0SU3S |eaLP3|3
w | | SIUSWSI3 22113093
y My % o, |BE |ed1333(3 -
=9 ”—H oL A\ = Ateiqgr uonepunod| »
| ] adeoswis »
' o)

"_‘<I:|:: n-{<|+u n—r—O—u elqI] uonlepunod /edeoswis

i || [ Yy + 3 RSS2 4 o
digH sioof apo3 sisieuf uoneiwss welbeig Aedsid maiR wp3 a1d ]
— S s Jasmoug KIEJQ!'I?'IU!IHW!SD

adooswig )

o | O O O | O

s ISIEN%)




TPOAIYDIE) 3315 dOUSHAOM
(ATeIqr [e¥bIg WOV) Sbulpa330id +10¢ L1003 i

5|00 pue sabenbue Bulepop paiuail0-122[q0 '
paseg-uoipenby uo doys>.Io [2UOiIRUIIUI L9
Auewl29 ‘uiieg ‘$TOTZ 171003

eaqry [=31big WOV) sbulpasaodd 910¢ 11004

sjoo] pue sabenbue Bulapoly pajual-122[q0
paseg-uopnenb3 uo doysIopy [RUOIRUIRIU] L/
Ale1 “oueliy ‘8T 114dY ‘9TOZ L7003

S5 dOUSHIOoN

BIqrT [e3IbIg WOV) sbulpsadodd ZT0¢ 171003 \ %
sjoo] pue sabenbue Bulapoly pajualO-12[>q0 _' -

- ’w

paseg-uonenb3 uo doysxlop [eUORUIDIUI WIS | o . '313y punoj

. 1 i — g 90 UED S|apow 159)

Auewa9 ‘piunp ‘T Jequadaq ‘LT0Z 11003 J 4 31IEDS 10 3NS M3U Y
23Ins 31saL

‘lew2 ue puas aseajd ‘syuawwod SIq€1e0S B2IIBPOW

l10 suopsanb Aue aaey noA JI 'uewiolg piAeq Aq paulejuiew s| 23S syl Aseagi [ebig
WOV Uo 3|qe|ieAe

'sbuipaaoo.d doysidom ssacoe uado ay3 03 syull Yyum 1ayjaboy ‘sjusna mou aJe sbulpaanoid
ysed pue juadind ay) 0 syul| puly ued noA mojag ‘salas doysylom 17003 T 43qw=d2@

uo Auewiag ‘yaunpy ul

ay3 JoJ sebed doys>iom ayj jsoy 03 s| asodind uiew s,3)s 3y 'S|00} pue L e
sabenbue| Bullapow pajualio-123[qo paseq-uoiienba jo eade ayj ul Bupjlom doysx.om 17003 auL
siauonjoe.d pue siayoleasad o) julod Bupsaw e aq o) papuajul SIS SIYL ZT0Z 17003

iA}lunwwod 17003 @Yl 03 QWOd|9M ey

£L10T 11003

“ré[(:gl pue s;§Bn§m1 SurpPpoN

pPRAuRLI)-192[q O paseg-uonenbsiy




00 W

sl ueasmeg doup B, A BBEOA IS S

L aaueyoseden, o souejaedeny | 1ajeweled

R TP Jeqeadeys:
— ABULLIOYSURE] o) 2e
NETTEL TV TR
10N pUTEUG RIM B =
Jonpug—
10} 1oedey...
ACEINPAUO
JOYSISEY <=
PUNQID) .
Jiseg =
s@| ey L+
Aoymedeny pua Boyewy0:
mrd = (nep,D L0
Savu-ad = B O

ruerd =g
' ' -uug,enha SR B

) Ju g ——

‘U g BieBEn sa eS| NG S 1S
'd Ul SngIS0 e S8 Ieaqu| RPN O

Jopoedes eagraa jeau) Eap|, Jopoeden eoow




[B1I0}N} BOI[SPOJA S,U0SZ)liH J18}8d WO} apl[s SIy)

wa)sAs [oNuod (g

s

I0SUAG
-91auy
Surmag S JOUAIIY
[l [l
; 3{%{ |
"SIy sy
SOIURYOAN

640" eoljopOW MMM//:d)Yy

V31113 00HW

BuijapoN

urewog-BINA




[B1I0}N} BOI[SPOJA S,U0SZ)liH J18}8d WO} apl[s SIy)

eney

adoos JojesBaju) apINg
ueISuU0D

e el e o (quinuig)

|Jopow
g Jojelbaju
paseq-}20|q
Jesnhe?)
| JojelBaju € JojelBaju) | epIAI Zlueisuod
.-3 NG
c=r oL=r {2)=uone.np
1 g=o [ ] A - / (eo119poN)
S\ e o ) |[opow |esneoy
| Buudg
ceau| : [RVEN] Lenbio|
| dwey
r
eJnlon}Neo!sAqd
oY) sdoay

Buijapon

jusuodwod
|esiyouelaiy
jesneoy |ensipz

Buijapo
urewoqg-niniy




(31S ul papels) wes| ubiseq eollepolA :S,066 ) AleT.

pun @ sisay} Aud 861 sisinbwi3 BuipjiH ul pajeulbuQ.

Sy Uo paseq sonuewsas Buljjopow |esneo-e Ajjeuoneindwo))e.
Buluajel} uo paseq solUBWASS ([edlydlelsly ‘pPajuslio-108[qQe
(ISN) Aeuqi] piepuels eoljapojs

(uoneloossy eoldpPoIN) plepuels asn-al/abueyoxa |9PO|

Y3113, 00K

ce”



" ‘swoldb ‘NN ‘01dwiIs00] ‘9deoswiIS SHIOMUIB Pole|oye

s|00] (ealjepoyuadQ “6:8) uado pue |elosawwod Auew :Ajjualin)e

syun uonenwis jueldwod (J)\4) 99eualu] dnyo0o\ |BUOOUN ] B}BIBUS).
""" UOIIN|OS (|eollawinu) S)i WoJ) [9pow aleledagSe

(,Syuabe, ou “o°1) sjppow ainonJS olweulAq Joj poddns pajwie
(/ownanuy/as Yy [0u0O MMM//:dRY SWI| BNJ] UO

paseq s|000j0.d 3JoM]}au |apow 0} pasn "6 9)
S10NJISU09 (JUBAS-8)840SIp/aWIl-8)040SIP) PLIGAYe

Y3113, 00K

ce”



i(@w Jo suonouny) sjeubis aie so|qeleA :aiemag

{QUaIIN)OTIAOSTH = FUSIIN)
f(WVu=3TUR TRUTJ
¢ JUSIINDOTIFOSTH, =A3Tquenb Teury) Tesy = FUSIINDOTILOSTYH
{TeT3UD30dOTIFOOTH = 93elTO\
“(aAy=2TUN TRUTZ
‘W TeTIU®304OTI300TH,=A3T4uenb Teury) TeeY = TRTIULIOJOTIIOOTH

f(wS,=3TUn Teury ©,ewr],=A3T3uenb Teutry) Teey = °uWL]

sodA| |eou329|3

ad£q

adfq
ad£q

ad£q
ad£q

vYa11300 W

ce”



abeyjop @

|E1IUR10421393]3 @]
Yabuanspli4a33 @
3bieyynfsuagaoepng @
abieyy0fpsuagauanioy @

- saueig)]

| {TeT3us3edoTalosTd = 2beaTon =2dia T

‘!‘ 0100 °T :3un | ow'spur-uadofiD MBL-\HBJ.EFPOH‘ Bd-‘l| BHEBWM‘ EE? "l"‘

[E1UR104213I3]3
LBUISPRI4IHII3
aBiey 30 fysuagasepng @]

abieyyj0psusgawnion @]
!| 019D T 13N OUI'SHUNISST 2 '€ 2AIRPOW/AIRIGILIO/QUZEIT '6 T 2IRPOWURAC/:D MamuaJ.DFPON| ad-'u| quea.um| EE v ||-|| il saueign]

{(uh, = ATUD TBUTF *,TETIUSIOIDTIIOSTH, = A3Tiuenb TeEuTI) [esd = TeTIus3odoTIdosTd =dA] T




‘utdeATaTSOd pUS
¢,utd ey3 o3ur SUTMOTF JUSIIN), T JUSIIN) MOTF
¢, utd oy3 3e Teriue3zod, A o8eaTop

Jaueuodwos oTx3oeTe ue Jo utd SAT3TSOd, UTJOATITSOd I0300UUO0D

90BJI91U| Uld |B2143199|]

Y3113, 00K

ce”



{UTISATITSOd PUs

£ ({(,sweus, = Buraggaxsl ‘{ggz 0’0} = zoTOoD=aUTT ‘{{05’0F}
ADTTY09T-1} = Jusaxe)axar’ (PTIOS " UISIIBITTITI = UILSIIedTTTF ‘{ssz’0'0} = IOTODTITTF ‘{ssz‘0‘0}
= zotopeutt ‘{{ob-‘0%}‘{0F’0F-}} = Jusixs)srbuejzosy} = sotydexb ‘({{ooT’00T}’{00T-‘00T-}} = 3Jus3xe
‘anal = oT3zeyloadsysaassead)wsisAgejeuTpacod)weabeta ‘ ({ (PTTOS uI233BdTTITd = UI=S33edTTITF ‘{55z 00}
= ZOTeDTTITF ‘{ssz’0’0} = zoTepsutrr ‘{{00T-‘00T} {00T'00T-}} = 3usixs)srbueiosy} = sotydeab
S({{00T*00T}{00T-‘00T-}} = 3us3xs ‘snij = orjey3osdsysairsssxd)ws3isASe3BUTPIOOD) UCDT 4 (,<TWIY/>
<In/>

<TT/>

<IgrpsjuswesTdwT ATTETITUT <Iq>ssnerd ydolasTtayd Aq

<T/> B66T <E><TTI>
<In>
<TW3Y>, = SUCTSTAST f,<TWiy/>

<d /> qusucdwoo
Te2TI328T2 ue Jo utd satiebsu sya zoJ utdsaTtiebsn Iolosuucd pue sATiTsod 8yl ICF PISN ST UTISATITSOd
zoaosuucs ‘ATTensn -ausucdwo2 ' o sutrd syl ATTSEs S10w AFTIUSPT ©1 ISPIAC UT JUSISIITP SIE SUCDT
8U3l 3By} ST SDUSISIITP ATUC SYL " TE2TIUSPT ATIESU 2318 UTISATIELSN PUB UTISATITSOd saoildasuucd<d>
<TW3Y>, = OFUT)uoTiejusumoog ‘,d utd, = sweNjusucdwoD3TNEFSP)UCTIEIOUUER
{(,"pPejosuuos jou ST jusucdwos TE2TIZDSTS UEB JO IOJDSUUCD B —
I0 ‘3TN2ITO TE2TII2ST® 24l Jo TeTlu=jed oIsz oyl SUTI=p O3
(puncxg-orseg boTeuy " TE2TIAD9TI " B2 TTePCW) bursstm sT 328lge puncab & -
1Byl =0 pPINo2 UCSESI SYTL
"pejeInoTe2 ATenbrun =g J0UUEBD JUSIIND TEDITIIDSTS
sbessaypsubrsseun)ucriejouue ,utd syji ojuTt BuUuTMOTI Juszand, T JUSIAIND SITUNIS EITTSPOW MOTI
{(,"pajosuuos jou ST jusucdwos TESTIZOSTS UBR JO IOJOSUUCD B —
I0 ‘9TN2ITO TE2TIG2ET® 243 Fo Teriusjed oIsz 8yl SUTI=pP ©3
(punoxo-oTseg-boTeuy " TED2TIADS8TI " BOTTSPOW) bursstw sT 928lgo punocab e -
18Ul =0 pPINOo2 UCSESI SUI
‘pajeTnoTes ATenbTun &g jouued TeTiusjod
sbessewpaubrsseun) uctiejouue ,utd =yl 31e TETIU=330d, A sDE]ITOA"SITUNIS E2TTSPON
wlusucdwoo oTaj2eTe ur Jo uTtd =2AT3ITSCd, UTJSATITSOd Joqoauuoq

U, =

TEDTIZDSTS UY, =

m O ¢

™ N

™ o5

N O~

m O ¢

M) =W W

T

!| 030D 'F 3un

ows32E4 YUY/ Bo[ELY[EILEI3E/T T '€ EABPON/A RGO/ QY ZEYRET '6'T BEPOILRdO) D mau\ua;aaapow| m:auwa| BFFEHJM| EE Y n|-||

i

<

saulydep

lexbia () @

532Un0§ B

5105U35 @
5101INPUOIILIRG @
sul i@ =
F2UNOGIUIINT oo
30un0gabeop v
10SUISIABRIRY +(zr
10SUBGAIN|OSAY ~(Z
HodeaHeuopuo) A
Hodoml T T4
HogRUQ .« .o
uigomy « .|
uidanizebapy D 4
ugansod [

ulg . 4

EERLITER | =
1e3p1 £ =
10PNPUR|GRUBA wr-
1oyededa|genep -+
10}NpuUo)3|qeliey .‘?. _
10351533 qRIE) .‘?. _
pajerRgdwydp 4
duydg 24 4

2220 BRI A

saueig]




{qxodeuQg pue
‘t'd = T
‘t'u + 1°d = 0
‘ia'u - a'd = A
uotaenbe
‘u urdgeataedsy
‘d utgeatatsod
¢,u utd o3 d utd woxy SutMOTF JuULIIN), T JULIINY
fu(a'u - atd =) sutd omy ey ueemisq doip a8ejTop, A 28e3TOA
,u 03 d woxy T jusxano pue
u pue d sutd TeoTxlosTe omi yYatm jusuoduo),

qI0deug Topow Tetixed

104 |e214309|3

va3.1173.00HW

ce”



{qI0d8UQ PUS T Iseydinin

f(({(.T. = Butaagaxsd ‘{p9T/09T/09T} = ToTODSUTT ‘{{sz’0TT}’{sp’06}} = 3usaxs)axssr’ ({p91/09T/09T} saunpep
= 20702 ‘{{0’5zT}‘{0’sTT}} = sautod)surT’ (PTIOS UILSIIBITITd = UI233IBATTTF ‘{$9T‘09T‘09T} ievbig () @
= IOTODTTTF ‘{$9T/09T‘09T} = xoton=utl ‘{{cz‘soTt’{LT’soT} ‘{0z st} {gz’s0T}} = saured)uchbAtod’ (,.T. s92in05 ()
= bButaggaxel ‘{p9T‘09T‘09T} = ZoTonauTT ‘{{St 06-}/{SZ’0TT-}} = 3ue3xrs)axar’({$9T‘09T/09T}
= 70102 ‘{{s5’0zT-}’{5-‘02T-}} = sjurod)suTT’({$9T/09T 09T} = F0T02 ‘{{0’STI-} siosuss. ()
‘{o'sgT-1t = saqutod)suTT’/ ({$9109T709T} = 20102 ‘{{oz’sTtT}’{0Z’06}} = sautod)=suTT’(PTTOS UIS1IEdTTTL siopnpuodwRs [CH
= UI833edTTTF ‘{$F9T‘09T‘09T} = AOTCDTTTF “{F9OT'09T‘09T} = aoTopsutT ‘{{cz’Se-}r‘{LT’'S6e-}“{0Z’S8-} sun @ ®
‘{gz’se-1}1 = szutod)uobAtod’ ({$9T 09T 09T} = 30702 ‘{{opz’‘se-}’{0z’0TT-}} = s3zurod)sur1} = sotydeab 3UNOSIURANY e
S ({{00T'00T}*{00T-%00T-}} = 3us3xes ‘enxy = oTieyaosdsysaxssead)weisAgsajeurprood)wezbeta ! (,<TWIY/> 5T
<Tn/s> LT 32unog3beyop v |
<-|:-E),f> oT Josuaganne;Ry -@.—
<agrpejuswsTdur ATTETITUT <Ig>ssnerd ydeoastayd Aqg ST 10SURSIN|OSAY ~(Z)
<T/> B66T <T><TT> ¥l HodieaHleuompuod T o
<In> €1 ..
N o yogomy 1t
<TW3IY>, = SUOTSTAST ‘,<TWIY/> ZT
<d/>'T HOQRUQD « « ]
jusIano se AT3ToT[dxe peptacad ST JuUSIIND STYL U utd Fo 3no HUTMOTF jusxand @yl 03 [E2TIUSPT ST uigomy « .
d utd cjuT PuTMOTI jueIans SY3l 3IBYI PSBUMSSE ST 3T "<T/>UCT> Iojzodeuucd utd eatiebeu eyl pue ‘<T/>d<T> uiganeBapy I:I_
zo3osuucd utd saT3Tsod syl :sutd TE2TIIDSTS <O/>O0MILO> SABY Y2TYM SiuswsTes Fo sseToxsdng<d> TT uigansog ._
<TWAY>,, = OJUT)UOTIEBRJUSUMDOJ) UDTIEIOUUE 0T o
ftrd = T & uid .'
ftru + t°d = @ g S3DRHIU EI
iaru - a'd = A ) 1e3p] £ @
uot3enbs 9 10PNPUPB|AREN ~p
f(((p = uortzezox
N sopoedenyz|genep B
{{0T'06“{0T-"0TT}} = JU92IX2)UCTIBWICISURI]) JUsW=S2ETd) ucTiejouure ,utd saTiebsy, U urtdeaTiebsN G 'T'
#(((0 = wot3ezox “{{0T‘06-}“{0T-'0TT-}} = IUSIXS)UOTIBWIOFSULI]) IUSWSOETJ) UOTIEIOUUE 10RNPUODIIGRLEN - ]
uw(a doxp ebegtoa sataTsod a0y A'u < a*d Terjusied) utd saT3Tsced, d uUTdsATaTSOd id logsIsays|qenen -Ll;_l-—
f,u utd o3 d utd woxF PutmoTI jusiand, T JIUSIIND IS € pajegduwydg <5 m
faolaru - a-d =) sutd oma syl usamisqg deoap sbeiTon, Ao 2beaToa"IS z E‘ duiydg 35
WU 03 d woay T jusxand pue u pue d sutd TE2TIIDST® oMl Y3aTMm jusucdwo), IIOJAUQ Topow ‘[E‘!:q.zeq T T
220 b

saueig

<

’g| 0400 7 s3un OuW'S39812U1/BOIEUY/[EXLSAE/T 2 € BIRPON/A R GO/ q/Z2138T 6 TEIRPONURAOY D MBU\HBJ.DFPON| FP°N| afqtaum| |E 'I"|




LY+ ZA= LA T/\/\/\/\/TW

£I01STSOY pud u
¢ — - =
‘A= TxY LH - LA =2A L3N Ty
uotgenbs T
H
¢ ,90URLSTSOY, =Y oouelstsoy Jojewered
HIZA=LA) =1

fq1I0dg9UQ SpUSLIXD i, 25

PA
,IO3STS8I TeOTIFO8T® IRSUIT [eepIl, I0}SISeY [opou
.oisisa,, 100lq0

18 = 2A - LA g\/\/\/\/ﬁ

J03SISY |BD1I303|] Aj1jesned pue asn-aJ4 pajualio-323[qQ

Y3113, 00K

ce”



Eorn

90°FST *A  E0'ST- X

= STqTsTa)suTT’ (,¥%=4, = Butaisix=a ‘{o’0‘0} = Forodsurt ‘{{zL-‘ZFT} {0F-‘FFT-}} = 3usaxs)axar’({ssz‘0’0} JopnpueoR|aRUe o
= o102 ‘{{o’0s}’{o‘0oL}} = sauTted)autT’({55Z‘0‘0} = ToTo2 “{{0’0L-)}‘{006-))} = sautod)auTT’(PITOS UI231eITTITA 10351533 |qRLIEN ﬁ;_
= urs39egTTITI ‘{c5g’c52’'552} = TCTeDTIT ‘{s52'0'0} = zoTopsutT ‘{{pe-‘oL}’{0c’0L-}} = Jusixs)srbueqoey} paperaqdwydg 4 @
= sotydeab ‘({{p0T’00T}'{00T-‘00T-}} = 2uslxe ‘enal = oTieyioedsysaisserd)wslsASelBUTPICOD)UODT * (,<TWIY/> ! dwydg 2
<IN/ >
<TT/> 222 BlA
<IgrpejuswaTdut ATTETATUT <Ig»ssneTd ydeoastayp Ag ADD B A
<T/> 86T <I>CTTI> 20N ET A
<TT/> ] AN T A
<agypeppe 3acd jeey TEUCTITPUCY <Ig>»ssnerd ydeoastayd Aq
<T/> 6007 'TT UDPTBH <T><TT> | dngevoneruel <4 -
<TT/> ENERR
<IQ>PSpPpPE S5uEeqsTSsI Jo Asuspuadsp sanjersdme] <IQ>ISUMEH UOUY Ag 1010140 [T |
<T/> 6002 ‘L0 3SmENY <T><TT> Jaunogsuel T g |
<In> JauogsURIL T
<TWaY>», = SUOTSTAST /,LTWiy/> ¢
<d/>"saTaebau 10 ‘oxsz ‘oaTiTsed oq o3 PEMOTTE ST <T/>HU<TI> 90UBRISTSSY oyl 1opnpuBuReInies .
CLT/PA = HaT<T> AQ <T/>TLT> 3JUSIIND YDUBIG Y YITM <T/>ALT> abHeiToa youexq 2Yy3 S3129UUO0D IOJSTSSIT IBSUTT =SyYI<d> FT FLIRE TV —

{(,iTepow Jo adods sprsine sanjexsdwer, ‘sdesiuelsuc) BITTIPOW =< (3231 - 3zxcdaesy 1) » eydle + T)3I=sse 103153y e
uotaenba g punoig &
$,( (323 0 - 3a0d3esy 1) »BUdlE + T),¥ = S0UBLSISSI [ENIDY, [ENIDE ¥ SOURISTSSY SITUNIS  EDT[SPON

= sotydeab
‘({(f{ssz‘0'0} = aoTopauTT

II0JSTSSY puUS 37
‘{{of96} “{00L}} = sautod)suTI’ ({5520 0}
{{oe-‘oct{oc‘oL-}} = 3usixs)sTbueiosy}
‘ana3 = oTieyioadsyeaxssead)wsisAgeieuTpacod)weibetda
{{rp’eepTl{LB’25T-1} = Fue3lxa)3xes’ (30Q uas3ljedsutl
{{oe-0}r*{00T-‘0}} = sauted ‘1I0d3BSHSSN

f(0({gsz’'0'0 = I0TOD
‘{{o‘oL-+"{0’96-1} = s3autod)sutT’/({55Z'0’'0} = TOTODOUTT
00T 00TH{00T-100T-}} = 3Jue3lx®
f.2ueuy,, = Dburajzgaixasl

= uz93jed ‘QUON'YICOWS = Yacows ‘{p‘p‘LZT} = AOTO2

<TWAY>, = OFUT)UCTIRIUSUMDCH) UCTIBIOUUER
IT 4 A = IBMOISSOT
{T x TEN3DE ¥ = A

f{(Fex 1 - 3a0d3e3Y 1) w BUdTe + T) » ¥ = TEN32Ee ¥

{(F81 I = I)71I0d1ESHIEUCTATPUC) ' SeOEJISqUI *BOTEUY* TESTIIOSTE  EOTTOPON SPUSIXS
{37049UQ " s80eIIS1Ul "POTEUY " [EDTIIDSH " B2 T[9PON SPUS1Xs

f.((Fex 1 - 230d%E8Y I)xBydl® + T)x¥ = TENIDE )

=y
SI0JNPUOILLAS @ 1+

sun (@) ®

savepaqu) (W 1+

1e3pL £ @
lopnpuR|qenes I
1oyoedesa|qenen T+

sopedey wy |

1

103INPUOY) e |
103s1sayBunesy 4 |

Jiseg @ =
sajdwexg 'E'
Gojeuy @ B

n o~

S0UBISTSeI IO JUSTDTFI=02 sanieisdwsr, ( = eydle jusToIiFecDesinjiersdwsIesUTT SITUNIS E2TToPOW I=isweied ¥ [eu313 (g8 =
¢ einqersdue ssusIislsy, ST 00E = JOI I sinjersdwsg’sSqTUNIS ESTTSPOW IsjsueIied € ydeiganerg EE
f,322 5 =sangezsdwsd e souelstssy, ([ = 31IB3S)Y SOUBISTSSY SITUNIS E2T[9POW Asiswexed z sppo|grEidwon
+I01STSe1 TEDTI]DeTe IESUTT TESPI, IOISTSSY Tepouw T
= 013 (@) =
|5| 030D 1 saun owaiseg/Bojeuy/|RI3E/1 2 € RSPOW/AIRIqIUO/qYZ R3] 6 T RSPOU i:'=3| wu=1==ﬁ9°w| FP°N| =|c|=*==a=wn| -E?‘ ll-|| L sauRIg
J03sisay Jiseg Bojeuy [231.433(3 E3||2poiy +HOMPUDTHAW E X & JRsM0Ig saLeIq]

H |
Caa|-BiSe0B:

NEoemoN DL EIDDX | HEARSE

dRH  SI90L  TWX TINY uoueInuwis  mAl, HPT 3l |

3 uoRd3ULEY edRPOWUAAE - HPINO



[Smeug [ e [somny| s me

=
S101INPUOIILAG @

sun @@

s3adepAU]

123p]
10PNPURIGRUEA wpe
Joyeden3|geney <+
103anpuay3|qeney .%,._
10351533 qe ey .%,._
palieRgdwydp 24
duiydg w2

222 &I

ADD LA

20N BT A

ADA B A
Jneuonelsuel «ff -
B

103289 =
Jawnogsuel] TN ke
BuuosURI] T
J0PNPUIBUIIRINIES e —|
10NPU[ wee
lopdede]) —p -
10}IMPUDY e
JoysisayBunesy 4.
1035159Y oo ]

puncig

1seg 4 =

sdweg (4

Bojeuy 4F =

1221213 (63 =

ydeioaiess bid
spogedwod [ ®

spoig () ®

= | saueIqn

Joysisay i5eq Bojeuy 2310033 ea3po 1@

Yaa|-B|Se0H: |-IIIOIC\\




(MOJ} "SA ssoloe) suolnenba ojul ()108uuoo Buipuedxs ¢
saweu anbiun ‘Ayoselaly bulusne|) 'z
uonenuejsul/aouelllayul buipuedxs ||

Aq pauiejgo (s3y() suonenb3 oleiqab)y |enualayi( Jo 18s Buluesyy

{1TNDITO pus
¢(d'p ‘u-py)aoesuuod
f(u'p ‘u-T)3oeuuod
(-1 furgy)aoeuuod
= $(d'zy ‘d-1y)aoeuuod
_¥_ f(u'py ‘u-))adeuuod
f(d-p furry)aoeuuod

=01
i
e

$(d 1y “d-py)aosuuod
uot3enbs

é) in punoan
{0V Dyeoanosy
£(1°0=T7)7T I030ompul
£(00T=H)zd I03sTS8Y
£(10°0=D)D x0atoedep

f(0T=H)TH IO3sTs®y
4TONDITD TOpouw

R2=100 L=0.
Ri=10 Z=0.0
AC=220

1IN2412 3y |

Y3113, 00K

ce”



JlomuTyiw ﬁ]

ealEpopudn E]
saanmseappon )
uazEyedRpon @
spunis [By)

su03] m
SJUEISUOT) -I
280 3
weppeidwod [T¥)
U

|eway ) @

ep3ly
LTI
SIIUBLIIN B
anaubepy
gauds B
K1euopelgisent m
2seyduniy
saunyaely
lewbig ()
Bojeuy [
LRINEETE] @ =
ydeigajess B
spojgedwor
ENBLE
APINGSIASN o
ERIETE TN @ =l
widwod 1)

s3leIg

X g Jasm0.g saleaqr



4 [ [ 4
Tpuno.b
o1
8 N
=]
2 (] D)
8]
; " g m
900-31=1 = pomIBU Ty ’E]—I
eaEpopudn E]
Jonpul Joysisa . saaneseaRpoy [
L | BdwrEyeRpon
BARPON (2
= xa|dwon .
[! ‘ 0001 :aﬁq‘m‘:@mﬂqaﬁa'ﬁaﬁ"';@‘nw‘smﬁ‘ﬁ M3 mﬂaq[ PPWI‘ QFF‘?%“M‘ n E"l" saueiqi |||
oMU TYAW Vv |[xg 1RsMoig saueIq |

Can-B SeoBE[INEONew oD B 00X [HARZ:
dpH  sloop WX W4 uongnuig  mAIA - ¥p3 A
1031p3 UOIPIRLLOY mgawuad - up}g --’




!y IomisuDTIAW pus 7T
f(((fz'z} = pTab ‘1'0 = 2TE2STETIITUT ‘eniai = oTgeygioesdsvyeazssexd ‘{{Q0T‘00T}
{o0T-'00T-}} = juegxe)wsisAgejeurpacoa)wezbetg ‘(({z’z} = ptab ‘T-Q = STED2STETIITUT ‘=nij
= oT3eyioadsyaazsssad ‘{{00T 00T} {00T-‘00T-}} = AU=21Xs)WS1SAS81BUTPICOD) UCIT) UCTIEIOUUR 1T
£(({{1928L"6'TO0000000096T9°6L-}*{T928L 6 ‘TO0000000096T9 6L~}
{1ozaL 6'08-r"{0e’0e-}} = sautod)surT)uctiejouur (d-ipuncab’u-sbeiTopinduIsuTs) josuucDd 0T
f(({{ozaL"65"€HS0 0T} "{928L 65 EFSO 0T} {E£T68 62 'EFS0 0T}

HeTsg 62'08-r*{0Ee’08-}1} = sjutod)suTT)uUcTiElOoUUE (U I0ojonpur’u-sbelToalnduIsuTts) 329UuuoD [
f(({{t6c2 65"1928L 6-}'{T6£C°65/T9CBL 6}
{o9'TozaL"6-1"{09'0e-}1} = sauted)suTT)ucTaelouue (d-I070oNPUT /U ICISTSSI) J22UUOD 8

#(({{59S¥ 67 cT68 6L} ‘{595F"6F '€T68 6L}

{po'cTeg sL-+'{09'05-}} = sautod)esurT)uctiejouur (d-sbejjopindursuts’‘d-I03sSTSaI) 128UUOD
uotlenbs 9

£(((0 = uworzegox ‘{{pT‘0T}“{0T-"0T-}} = qu=3xs ‘{p‘Qg-} = uthTio)uUOTIEPWIOTISUED]

‘ani] = STMISTA)JUSWSDIE[d)UoTiEjouUuUE Tpunoib puncio-oTseg-boTeuy  [E2TI28Td BOTT2PONW g
£(((06- = uotaezox ‘{{0T‘0T}‘{0T-‘0T-}}
= jue3xe ‘{Qp‘0a-} = uThTaOo)uCTlEWIOISUBRI] ‘8NI] = STUISTA) JUSWSIETJ) UCTIEIOUUE

( = zpbsigy = p)sbejToaandursuts sbeqToasuTs-seoanog-boTeuy - TesTIloeTd  EDTTSPCON -
0s F 0T T L I

JOMIBUTTYAW
{((p = uctaeszex “{{0T'0T} 4 2T []1

{pT-'0T-}} = jueaxe ‘{p9’Q} = UTHTIO)UCTIFWIOISUEI] “‘8ni] = STQISTA) JUSWSIETH) UOTIEJOUUE DFPOWWQD[:]H
(900-2T = T)ICAZNPUT IOIONPUI " OTSed HOTRUY ' TEOTILIDSTH BOTTOPON ¢ s3nRgeRpop ]
f(((p = uoT3®30x “{{0T‘0T}’{0T-‘0T-}} = 3ue3xs ‘{Q9‘0F-} = UTHTIO)UOTIEPWICISURIT ‘onil = suEyeRpoN @)
STQTISTA) JUSWSOETJ) UOT3E30UUE (Q0T = ¥)I03STS8I I01STSey oTseq boTeuy  TEO0TI108Td EOTTSPOH 7 POy (24

:{Ioz-xq.etq::m}{m Tspow T idwo> [ I
B ow OO T S3IDS/daR R NYsi251V:D | wann wxaL eippon | ppow | e | [B](E) WP il sueiq |
| JIoM3BUDTHAL = |x g BSMBJHSEFE‘TM

Caa - SeoE[UNEOROW VoL E OTX | HFRARI.

dRH  sjeol WX T4 uoReinuas  m3ly 3p3 =I!ﬂl

Il Je31p3 uoPaULe) eRpouURd - MPINO ¥ b




0000000096T2 6L} “{T9ZBL "6 "TC0000000096T9 6L} 103e1£n &
eqouue (d-ipunoabfu-sbegropaindulIsurs) ioeuuoD 0T s S
S e N
puogsuel) =
3o
I] JUIIRINIES e
TTI) 1039NPU] wm
opIede) g -
it 1NPUOY e |
1-1 (lBueay
nox 1015153y oo
“(s)uogenba i 2Ue 353 4o ot PACIC): =
o ‘(s)3)geLen ¢ pue (s)uonenbs 7 sey yJovgauD TyhAw sse|n J1seg E B
& '
. sa|dwexg @
= 3 “A|ryssa00ns pagajdwod }oMIBUDTHAW JO 3D,
uT Bojeuy @ =
=4 (L] 5 _ -  jomEuTYA - PO P2y - HPINO TP e () =
a1 = T - - ydeinaiels bia
}[IOM'.'LS'LIQ'IHELU. T2POoWw T ‘ =
s20|gx@|dwo)
Oﬁwmmmﬁ‘ MEMHELDFEWN} PP%I‘ 2|gE2qUM I EE Yo, saueigl]
ISy 12 Boeuy eI eNRpoN §° | beon s eippon [ | powsomvu Y | x g e

vaa-8feoB [NEemeN VYV E BTX | HARS:

dipH  sloaL MY IW4 uomenuis  malg up3 3

uonzauuo] exEpopuadg - upao B




f,utd sy caut ButmeTy jusxand, (.¥. = ITUN ‘/,jusIian)2TiioeTd, = AszTauenb) T-d- Tpuncab Tesy
s,utd ay3 3e TETI3U=30d, (.M, = JTUN /,TETiUus3lod2TiineTd, = AjTauenb)a-d:punocxb Teay
{C61685E5926STFT e = Td-saanogTeubts-sbejfopandulsuts [eed Jueilsucl pelosioad
{,2WTL3IBIS > 2WT3I
103 328370 = 3ndang, 2wIrjaels-aHezaTopagndursuls = (,5, = 3ITUR ‘,=wTl, = A3Tjuenb)swrgiaeis-asdinogleubis-abeiToarndursuts Tesy Isjsweaed
2, Teubts andane Jo 185370, 385330 @beiToninduIsuTrs = 38sFyo-s2anosTeubis-sbeiTopindursuts Tesy asisweaed
{,9ABM BUTS JO 2SeU],,

sseyd-sbeqroaindursuts = (,bsp, = atunfetdstp ‘,pE1,, = 3TUN ‘., aTbuy, = A3Tquenb)sseyd-sornogTeubrs-asbeqTopindulsuTts Tesy Isjsueied
¢ ,eaeM BUTS Jo Asusnbaag,,
zgbaag-abeaToaInduIa2UIS = (0°'T = 3IB3S ‘,2H, = 3Tun ‘, Acusnbaij, = AjT1quenb)zpbsig-esdanogrieubis-abejToaindurauts Tesy I=ajsueied

{,80BM BUTS JO spnitrduy, A sbeiToaindulsuts = spnitidwe-soanosgieubis-sfejjopandulsuts [e=y aejlsweaed
£, Teubts gndane Tesy Jo zcjoauucy, A-ssanogTeubis-sbejToaindursutrs Tesy jndane
f,2aBM 3UTS Jo Acusnbaig, 0'0S = (0°T = 3I®3s ‘,2ZH, = 3Tun ‘, Adusnbaxg, = AqTauenb):zgbsaI-asbejToaindursuts Tesy Iojsweaed
f,80AEM SUTS JO &SeUd, 0°0 = (.Pep. = 3tunletdstp ‘,peI, = 3Tun ‘,s1buv, = A3Tauenb)sseyd-sbeitopandursutrs Tesy Isisweaed
{,92A4BM BUTES JO 2pn3TTduy, 00T = (0°T = 3I°35s ‘, A, = 3TUN /, TeT3uS30doTIq2aTd, = AjTiuenb)a-sbejTopsndursuts Tesy Iojsweaed
¢,18s370 awTL, 0°0 = (.S, = 3TUn ‘,swtL, = AqTjuenb)swrrizeas-sbejropindulsuts Tesy Isdswered
f,32s5330 8beqToA, 0°0 = (uwA. = 2TUN ‘/,TETIUS3CA2TIIDSTH, = A3Tauenb)jesyyo-sbejTopsndureuts Tesy aejsuweaed
f,utd =2y3 ojut HBuTtMmoTF 3usaind, (,¥, = ITURn ‘/,3UaIanda2TIii2daTd, = A3Tiuenb) T u-sbeifoprndursuts Te==y
¢,utd =ya1 1e (EIIU=10d, (.M. = 3ITUN ‘,TBTlU2304d2T23238Td, = AlTiuenb)a-u-sfeijopandulsuts [e=d
s,utd 2y3 cqut BuTtMmoTF 3usaand, (.¥, = ITun ‘, qusian)2TtiaiosTd, = A3Tguenb) T-d-esbeiroaandursuts Tesy
£,utd 2y3 3e TeT3U=230d, (LA, = 3TUD /,TBT3u23042TI322Td, = AjTiuenb)a-drsfbeipopgndursuts Te2y
s, u utd o3 d utrd woxzy Butmory uszand, (.¥., = ATun ‘,3usIiand2Tii2aTd,., = A3Tiuenb) 1-sbeipopaandursuts Teay
fularu - ard =) sutd om3 =2y3 ussmiaq doap =be3Top, (uwA. = 3TUn !, TET3US30d2TI328Td, = AiTtauenb)a-sbejropandursurs Te=d
£,80UBRIONPUL, 900-2T = ("7 = 2IB3s ‘,H, = 3TuUn ‘4, sduejonpul, = A3Tquenb)T-ioqonputr Tesy Isisueied
s,utd 2ya cjut ButmeTy Juexand, (.¥. = ITUN ‘,jusIaandodTaloeTd,, = A3Tauenb) T u-io3onpuTr TeESY
r,utd aysz 3e TETIUSIOd,, (LA, = 3ITUL 4, TBT3U23042TI322Td, = A3Tiuenb)A u-I03onputr Te=2Y
¢,utd sya cjut Hutmors u=xanDd, (,.¥,., = ITUN Y, ,3UusIiandodTal2=Td, = A3Tauenb) T-d-aolonputr [e=d
f,utd sy 2e TeTIUSICd, (LA. = FTUR 4, TETIUS3CIDTIZDSTE, = AjTauenb)a-d-zcionpur Te=Y
¢, u utd o3 d utd woxF BuTtmoTy ju=2Iand, (0'Q0 = 3IBIS ',¥, = ITUN ‘,3USIINDDTIFDSTI, = A3Tiuenb) T-I0320puUT TRy
fa(aru - a-d =) sutd omi syl ussmiasq doap sbeiton, (LWA. = ITUD Y, TETIUSIO4DTIIDSTH, = AdTiuenb)a-xojonpur TeEsY
{,85Te] = 3I0d3eeHssn JT =sanjexsdwsi SO0TASP PoXTd, JFoI L°I01STSaI = (0 Q0E
= TeUTWOU ‘GT°QRZ = 3I8qs ‘0'(Q = utw ‘,2bsp, = atuplerdsTtp ‘. ¥, = 3Tun ‘,srinjersdwsidoTuweudpomIayl, = AqTiuenb) 'I01sTS9I Te=y Isjsurexed
:uff;ax_m - qzoaqeaq_m),eqdre + T)a¥ = eduejstsex TeEN3IOY, (,WHo, = 3ITUN ‘,82D0UElsSTIsey, = Kntnuenb)Tenqoe_u'zozstsez TE=Y9
f.((F2x7 1 - 3304383y 1) »BUdTE + T) ¥ = TENIDE ¥)
SouElsTsex JO JUST2TII=02 =sanjex=dwsi, 00 = (L¥/T. = 3TUun ‘,ju=storiiscp=aniexsdwsiie=utd, = Alriuenb)eydie-aolsisea Te=y Isjsueaed
feangersdusy 22usIsFay,, ST 00E€ = (0°00f = TeUuTWOoUu
‘ST gEZ = 3IB3S ‘0tQ = utw ‘,obBsp, = atunferdsTp 4,4, = 3Tun ‘, sinjersdwsioTweudipowIrsyr, = A3Tjuenb)ysa I I0qsTSeI Tesy Isjswexed
1,383 1 sanzexsdwsi 1® SoUBISTSSY, 0°00T = (0°T = 3IEIS ‘4,00, = 3ITUN ‘,=0UBlsSTSSY, = AlTiuenb)y- aolsTsea Tesy asiswexed
{,130d3esH Jo eanjeasdwsy, (0 00E
= TeUTWOU ‘ST°gEZ = 3IB3S ‘g 0 = utwm ‘,obsp, = aTupnlerdstp ¢, ¥, = 3TUun ‘, sinjersdusioTueuipomIayr, = A3Tiuenb)qicdiesy L°I0isSTSaI Tesay
f,330d3esy eTa jusucdwes ButaesT zemod sso1, (.M. = 3TUN 4, 18M04, = RaTjuenb)aemogdssoT-acisTsex Tesd
f,paTgeuUs ST 1I0d389H JT ‘8nIl=, 25T = 3IIOJ3ESHSSN I03STSSI uesToog Iajsweaed
s,utd sya caut Hutmors 3u=xanDd, (,.¥,., = ITUN 4, ,3Uusaand2Tal2=1d, = Adtauenb) T-u-aoastsea [e=y
f,utd sya 2e TETIUSICd, (LA. = FTUR 4, TETIUS3CIDTIZDSTE, = AjTauenb)a-u-xcysTtsex Teay
s,utd 2y3 ojutr HutmoTr jusiind, (,¥,., = ITUR ‘,3u=a1andodTil2n=aTd, = A3Tyuenb) T -d-aojstsex Teay
r,utd sya 2ae TETIUSICA, (LA. = ATUR Y, TETIUSIOADTIADSTH, = AjTauenb)a-d-zoastsex Tead
f,u utd o3 d utd woxy buTtmory 3uszand, (,¥, = 3TUN ‘,3UsIINDDTIZ2STI, = AjzTauenb) T -x03sTSeIX TeB=Y
f.(aru — ard =) sutd omq =yl ussmiaq doap sbeqtop, (LA, = ITUN ‘, TBTIU3704DTIDSTd, = K3Tquenb)a-10qsTSS8I TBay
FromjauoTghu sseTo




fyTomasunTIAN pus

inrursbejToarndursuts = a-d-Tpuncab

fatutzojonpuTr = actd-Tpunocab

fncuU-I03STSaT = A-d-Iojonpur

‘a-d-ebejTopaandursuts = aA-d-I03sTSa3

070 = Trd-1puncab + Tru-sbejTopagndursuTrs + TUUTICIINPUT
{0°0 = T-d-I032NPUT 4 T U IO3STSSI

{0 0 = T-drebejroagndursuts + T-d-I03sTSa3

070 :IA'd'Ipunozb
{1 -drebejToarndursuts = T-sbejTopagndursuts
{1 urebejToarndursuts + T-d-sbeaToaindursurs = (Q°Q

‘arursbejtopandursuts - ard-sbejToaindursuts = a-sbejToaindursuts
{K-soanogTeubTts sbejToaindursuts = a-sbejTopaindursuts
¢ ((sseyd-soanogTeubrs -abejTopandursuts
+ (swtgraaejs-soanogTeubrs-abejTopaindursuts - swrtl) » zHb2aI eocanogTeubis-sbeiTopandursuts
» 98S6LTLOESATERZ 9)UTS » 2pniTrdwe-soanogTeubrs-sbejToagnduIsuTts =asT2 (°( USY3 SWIL3Ie]s sdanogTeubrs-sbejToajndursuts
> awT3 IT) + 38s3Fo-e2anogTrubrs-sbesTopaindursuts = A-soanogTeubis-sbejToagndursuts
{T-d-I030NPUT = T IO32NPUT

{TrutIolonNPUT + Tod-I0elDNPUT = 00

{ATUTACIDONPUT — Ad ICIDNPUT = A°IOIDINPUT

{ATIOIONPUT = (T IOI2NPUT) ISP » T I0IINPUT

{5,"201STSSI = 3A043EIY L A03STSaI

{1 d-I035TS8T = T ACISTS=T

{T U I03STSST + T d-I03STS8T = (00

{ATU"AOCRSTSSIT — Ad I0JSTSSI = AIOJSTSSI

{T"I0JSTSSI 5 AIOQSTSSI = ASMOJSSOT"I0ISTSSI

/T "A01STSSA 4 TENIDE Y ICISTSST = A AOJSTSSA

{((F23 1-T03STS=I — 3A0J3ESY L I03STSSI) , BYATE ' I0ISTSST + (°T) » U T03ISTSST = TENIDE Y IA0ISTSSI

f(,iTepow yo =doos sprsano sanieasdwsg, ‘STO-2T1 =< (I8 L A03STSSI — 3I043ESY I I03STSaA) » Byd[E ICISTS8IT + (" [)IASSSE
uocTienba



(vH “B9)

8N4,
l0}e(nu
uolewojul
olloquwiAs »] 10
130w i (uogesinsin

‘induy )
(s)HaA10sS < 1orowesed “Ba)
JUBWIUOIIALD
SOIWRUAP i uojjejuawuadxa
13Ad0IN

[opow + I18A10s = HOLVINWIS

92BJJ21U| JUSWUOIIAUTI-I01R|NWIS
92BJJ21U| JSA|OS-|9POIA



[

4

44+0P3ET- ETTT- ZEYDOEMT- SATIDEIIIUTT- 22Z3T

- mbutm-s=TqT- MbuTw-gqTTEEW3IT- MbuTw-yoedeTT- ZETTPUST- ZETAeAPET- ZETPUISYT- ZEISENT- IIDASHT- ¥ambuTwT- sweupTowT- ys oob7- ggmbuTwT- u=z3IozbT
- utbsquex130z6T- wWI- peEsIyldl- ST1SWUTODT- sdwmumuTosT- 2dodTT- [ETISEISAU STETPUNST- TOSUTYH STETPUNST- ZE TESMT- ZESTOT- ZEINESTOT- PIONT- 2964TT

-0Ta815- ¥8baxT- asdusT- D0T- JOWTIUNEUOTASTTIOTST-

ZEInEaToT- duusdoz- pEsIyldl- 2BT- 1=dyaT- xsba3T-

WATT/ /223581 6" T20TToPONusdD/ 10, ‘Ya=ds

-'TM- LoWD/QTT//ZRARET 6 TR TTARoNuadD/ 10, "y3=edi- ‘00000020 "¥0236—— "TM- L9TT/ /222397 6 TRoTT2RoNuad0,/ 10, T- W2 /qTT//ZR338T 6 T=2TTPoNu=d0/ 0. T
- ses=yiewdir- zFsssw- suoTgounI-ubTTeEz-

- 0" zUTH)T yTomgsulTEim o-qdog] yzomasulTEdiwm o-oelz1 yIomisulTEim O XTWT YIoMILUJTEAm o-IseQ] YIomiaulTaiu
o-BTegQ” xIomasulTefw O puggQ {IOMASUDTEMEI o-ATPL0 HIOMAsuDTEim O EUTS(Q XIOMASUITEAW O-2AaS50 YIOMASUDTEMT O-185%0 yIoMIsUTEME o-AsTeQ yIomasulTeim
0°ETUZ0 {IOMAAUQTEAW O 0XST( (IOMI9UDTEAN O SPI0DST RIOMIAUITEAN O SUOCTIDUNI {IOMASUITEAW O {IOMASUDTEAU SXa - {YIOMISUDTEAW O- ~I- 226

D=

ENIINGE I¥ =113 WOEE THX ¥OITECORNEd0d-
EHIINGE I¥ ZTIZ HOEE WK ¥oITEI0MNEZZ0d-
EHIINGE I¥ =113 WOYE THX ¥OITECORNEd0d-
EHIINGE I¥ ZTIZ HOEE WK ¥oITEI0MNEZZ0d-
EHIINGE I¥ =113 WOYE THX ¥OITECORNEd0d-

ENIINGE I¥ =113 WOEE THX ¥OITECORNEd0d-

ENIINGE I¥ =113 WOEE THX ¥OITECORNEd0d-
EHIINGE I¥ ZTIZ HOEE WK ¥oITEI0MNEZZ0d-
EHIINGE I¥ =113 WOYE THX ¥OITECORNEd0d-
EHIINGE I¥ ZTIZ HOEE WK ¥oITEI0MNEZZ0d-
EHIINGE I¥ =113 WOYE THX ¥OITECORNEd0d-
ENIINGE I¥ =113 WOEE THX ¥OITECORNEd0d-
ENIINGE I¥ ZTIZ WOEE WK ¥oITEI0MNIZZ0d-
ENIINGE I¥ =113 WOEE THX ¥OITECORNEd0d-
EHIINGE I¥ ZTIZ HOEE WK ¥oITEI0MNEZZ0d-
EHIINGE I¥ =113 WOYE THX ¥OITECORNEd0d-

ENTINGE I¥ 2113 WOEE THK ¥OTTEI0MNEZ0d-

-1-

-I-

-1-

-I-

ERIINOY I¥ Z1T1d WO¥d THE ¥OITE00MNEd0T-

w2,/7W0 /SPATOUT/ /22398 " 6~ T2 TToPORUSd0/ 1 0ul-
w2/710 /SPATOUT/ /22158 " 6 " T2 TToPORUSd0/ 1 DuI-
w2,/JW0 /SPNTUT/ /292981 6~ TR TT2PORU2d0/ 1 DuI-
w2/710 /SPATOUT/ /22158 " 6 " T2 TToPORUSd0/ 1 DuI-
w2,/JW0 /SPNTUT/ /292981 6~ TR TT2PORU2d0/ 1 DuI-

W3 /W0 /SPOTOUT/ /Z838ET " 6 T2 TT8PoHU=d0/ 10 I-

adia asbxza x3qutod woxz s3aTITTENDE spawosTp auswubrsse
:, uoTadTI05agfuUTS50I0I9E YIOML1aUDTEAN, uoTioung ul

W3 /W0 /SPOTOUT/ /Z838ET " 6 T2 TT8PoHU=d0/ 10 I-
W3 /U0 /SPNTOUT/ /Z2E458T " 6" T2 TISPONUSd0,/ 1D I-
W3 /3WO /SPNTIUT//Z845ET " 6 TR TT8ROHU=40/ 1 0uI-
W3 /U0 /SPNTOUT/ /Z2E458T " 6" T2 TISPONUSd0,/ 1D I-
W3 /3WO /SPNTIUT//Z845ET " 6 TR TT8ROHU=40/ 1 0uI-
W3 /W0 /SPOTOUT/ /Z838ET " 6 T2 TT8PoHU=d0/ 10 I-
W3 /U0 /SPNTOUT/ /2EA58T " 6" T2 TISPONUSd0,/ 1 0. I-
W3 /W0 /SPOTOUT/ /Z838ET " 6 T2 TT8PoHU=d0/ 10 I-

W /WO /BPNTIUT//ZRI8ET "6 " TEOTTAPOHUad0,/ * JuI-

“I- .2/oWo/SPNToUT//ZRISET 6 TEITTSPONUSd0/ 1.1

2°ZUTHT HIOMIRUDTEAD O ZUTHT HIOMIIUDTEAM
sss=ydrwdium- Fassw- suoTiounz-ubTres- o0b
o-3dogt yzomasugTadm o-qdogl yIomasugTEim
sse=yasudym- FIESW- SuUoTADUNZ-ubTTEI- oob
o-oelz1 xzomssugTediw o-oelz1 yaomzaunTeiu
sse=yarwdym- zZISEwW- suoTIoUNZ-ubTTes- 206
D-XTWTT YITOMISUDTEME O XTWT yIomsuTEium
sse=yasudym- FIESW- SuUoTADUNZ-ubTTEI- oob
o-xEEQT yIOMASuUDTEME O-ISEQT yIoMASUITEAME
sse=yarwdym- zZISEwW- suoTIoUNZ-ubTTes- 206
2-bTee0 xzomlmulTEAwm o-BTEeQ yaomzsUDTEAW
sss=ydrwdium- Fassw- suoTiounz-ubTres- o0b
cBuTuIEA g0 AARSQH YIOMISUDTEAM
107 aalg) yIomaaugTEim
2°pUgE0 HIOMIAUDTEAL O PUGEQ HIOMIIUDTEAM
sss=ydrwdium- Fassw- suoTiounz-ubTres- o0b
2-ATPLO AzomasulTEfm o-ATpL0 yIomasugTeim
sse=yasudym- FIESW- SuUoTADUNZ-ubTTEI- oob
2°ZUTAQ HIOMIAUDTEAL O ZUTIQ HIOMIIUDTEAW
sse=yarwdym- zZISEwW- suoTIoUNZ-ubTTes- 206
o-qasgQ” yIoMgeUDTEMN O 3A8c)  YIOMISUDTEIWT
sse=yasudym- FIESW- SuUoTADUNZ-ubTTEI- oob
D°A85F0 XIOMASUDTEMT 0°185F0 yIoMISUITEIE
sse=yarwdym- zZISEwW- suoTIoUNZ-ubTTes- 206
o-AETEQ AFomdsugTEdAw o-AsTeQ yIomISUDTEAW
sss=ydrwdium- Fassw- suoTiounz-ubTres- o0b
D-ETUZ0 AIOMASUDTEMI O°STUZQ HIoMISUITEAIE
sse=yaswdw- zassw- suoTasung-ubrtrez- o0b
2°OXITO HIOMIRUDTEAL O OHITQ HIOMIIUDTEAW
sss=ydrwdium- Fassw- suoTiounz-ubTres- o0b
o-spaooex yzomisulTeim o-spIodex yIomisulTelm
sse=yasudym- FIESW- SuUoTADUNZ-ubTTEI- oob

2°EUOTIDUNZ (IOMIIUDTEAW O EUCTIDUNI HIAOMI3UDTEAW

W3 /3WO /SPNTIUT//Z845ET " 6 TR TT8ROHU=40/ 1 0uI-

u2/0M0 /SPATOUT/ /22458 T 6 " T2 TToPORUSd0/ 10 I~

sse=yarwdym- zZISEwW- suoTIoUNZ-ubTTes- 206
o yIomgzaulTEST O yIomgauTEIm
sss=yaruwdm- zassw- suoTiounzy-ubTrez- o0b

STTISYTW (TOMISUDTEAN F- $L- 53 0}=w-ZgaBUTU\UTI\MIUTH\\ZT198T 6 T2 TTOPoHuad0N 1D,

uogepdwo) nding




aaz
iy
T
ao
e
gt
az
AT
anz
as
AL
T
anz
ae
AL
anz
e
AT
e
T
az
AT
anz
az
aaz
LT
anz
ao
a0
a3 096'6
AT

yaefgTopompulTyhw
ez pompBU AW
OHWTT oMU THAW
YW TT oMU TAW
MW Spomgpu YA
ouseRT oMUY TYAW
15EQT o HoMIBUY TYAW
o'Blegp oMU TYiw
Blegp 1omBUITYA
0°puqgyHemMRUD T
pugggTomMBUD T
o A|p oMU TyAW
Ap Lo ompud AW
QZUIGYHOMIBUYTYAW
zZuigEHomMIBU Y Ty A
oG HomMEL D TYAW
PRgD T IoMPUDTYAW
O'RsFOPOMIBUY TYAW
PRsp0pomPBUITYAW
0'As|EpTI0MPUDTYAW
Asiggmpomppun Ty
o's|UZ0 oMUY TY W
s|uZOHoMBU AW
RO oMUY TYAW
WRTOHOMIBUDTYW

o p1om3au Y TYAw

3y eupomRU D Ty
JomBUD YW

S| HomMIRU Y TyAL
JomEUI T
HomIBUTYW

3dH
3142
240
24H
3142
340
34D
340
314D
240
34D
240
24D
240
34D
240
24D
340
3142
240
34D
340
314D
240
34D
240
214 ITHIAVIN
URWND0Q PR
3114 5800
uoneddy
34D

0z/60/6z [
“0z/60/62 =]
“0z/60/62 [
0z/60/62 [
02/60/62 =]
“0z/60/62 [ |
G
0z/60/6z [
“0z/60/62 =]
“0Z/60/62 [
oz/e0/er E
*0z/60/62 [ |
“0z/60/62 =]
0z/60/62 [
oz/e0/er E
“0z/60/62 [ |
“0z/60/6z =
0z/60/6z [
“0z/60/62 =]
“0z/60/62 [ |
oz/e0/ee =
“0z/60/6z [
“0z/60/62 =]
0z/60/62 [
oz/e0/er E
“0z/60/62 [ |
“0z/60/62 [ |
oz/e0/er E
“0z/60/6z [
*0Z/60/6Z [CH]
“0z/e0/67 =



ey | [ senws | [23pow apisul sBumas uogeinuwis anes

‘uogefdwod Sulnp swajqold JspuncouR nod 41 Jossaooad T a5 E30N El < 0Ny 15J0S53004d J0 JIQUINN

| i(Jeuondp) sbeyy sapdwo?

537 | :=ouesmiol

Bna-auj|  :potpan

uogelbagur

I| sawn doys

0| s =g

[BAJUT LOGEINWIS

| sbied uonenws I lﬂdl:ﬂO] YD)

FIOMIDUDTYAW - uonenwWIS




##8 SOIISIIVIS QNE #4% | oFuT | SI¥IS 2071

E3INTTEs 3593 aousbasauca [ (| (| |

ESINTT=EI 15331 JI0IId £L (| (| |

ueTqosel 70 suoTi=EnT=As 53T I (I 1
FIOUOTIIUNI Io STT=D 2228 | | (I |

uaxea sdais 1Rz | | (I |

IS5¥WQ :I3ATO5 | ozuT | SI¥IS 201

FiusA® SWT1 0 (. [ |

squsA® 33TAE () [ [ |

s3usnd | ozuT | SI¥IS 2071

T®202 [20°00T] SLEPOZEO O Il (I |

UOTIBTNMTE [%2°Z ] SHETITRZE000°O0 | | (I |
PESYIAAD [%6°0 ] EQELSEZO0OTO | | (I |
BurTpuey-ausas [&F°0 ] S8SSSTTO00T0 | | (I 1
aTT3-3andano Butieaza [40°6F ] SETTLSTO O Il (I 1
sdaas [2T°0 1 SsQ0-3L0g0 2z | | (I |
UOTARZTTIETITUT [2T°0 ] SS00-F6ET8T % | | (I I
UOTIEETTETATUT-83ad [%6°2F ] EBESO0STO O Il (I 1
FEWTY | ozuT | SI¥IS 9071

8% SDIISIIVIS #4% | ozut | SIVIS 207

SIYLIE 20T=AT- M- TUX=1FWI0IB0T- Z0SEF=2320d- axa YIOMIaudTEium/dTRENC/ =2 TTapoHuady,/dual/ TeaoT/eaeqddy /Ay s3a80,/ 10

P e 0




ouwy
S0 0 €0 0 o 0
T iy | 1 I 1 1 1 1
abeyopndupuis 01-

fneu - avd =) suid omy ayy usangag doap abeyop A SO-3PFEE0 E- Al r

paIqRUR 5| HOgIRIH 4t ‘Ini= 0 HodeaH@sn || :| i

d [

u @ __

u wid 03d uid woy Buimaly waind v LO-3FHT60'E- | | €

({32071 - Wogieay™ 1) eyde + T),y "UBISISA JO JUAIIYR0I Anjesadwal W m eydje [ ] |

ameiadwayaouamgEy  obap | |

podiesH jo aimeiaduwa]  3b3p T 008 pogieay”| [] |

25|2) = HOgIeaHRsN J umesadwal 2omep paxly  DBap ST00E 1 0

(2171 - Hogieay™]),eydje + 1),y = 3oueisisal jenppy  wiyp 00T fenpey ] A

] auneRdwal e duesisay Wy | +

Uod1eay A wauodwod Buisea) mod ssaq M ZT-38TE9C'6 13Mmogsso [ F

10351534 [=] r

FS
mpnpu; N wompud AW [f] |
o F eappauado [d]
HoRUITY “ F saowsgedEpop [ F
uondiosaq wn =ngEn S3|qRLEA L SuRPIPPN @
[ ¥ 3sde(ieD ] [ I puedx3 ] : RO [
[A uoissucheg mnm] anQIsuaS 3se) ] s S . x@dwo) . =+
‘ e ] ABo1[] x601[] jug | aaes | mapud | ueq [99Z) saueiq]
® @ J13smo.g s3|qeren ‘ T :30/d W oxa Jasmoug saueiqr]
Fama-R S+ [LNEeRON DY BIBOK HEAHS4

diPH sieoL T TAd

uonenWIS  MAA - WP3 A4
403 uoNP3ULC) E21I3POUZdD - UPIND 1P







AB01[0] X601 (PHB] 3uud  3nes ! ue




