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PREFACE

This report explores new uses of Kalman filter theory in manufac-

turing systems (robotics im particular).

The Kalman filter is a recursive algorithm to update estimates of
the system's state variables using the current sensor measurements. The
Kalman filter allows the robot to read its sensors plus external sensors
and "learn® from its experience. In effect, the robot is given a primi-
- tive intelligence. This work will focus on one application of ¥alman
£iltering, namely, the calibration of a manipulator. This work is appli-

cable to any type of powered kinematic linkage.

The second section reviews the Kalman filter and its medification
for nonlinear systems. Section 3 gives a framework for geaerating the
Kalman filter equations from the robot's kinematic equations. Once the
equations are in the Kalman filter format, then the report demonstrates
how the analysis of a calibration routine is done. The last section
gives the derivation of the Kalman filter equations for a manipulator de-
signed by the Computer Aided Design section of the Goddard Space Flight
Center. Its unique kinematics caused special problems, and the solution
té thosa problems is given. 1In the Appendix, the algebraic equations for

evaluating the Kalman filter parameters are given.
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I Identity matrix

J Performance criterion created by summing. the square of the

differences X, and 54. and minimizing J with respect to K

K(k) Kalman gain matrix

M(k) Eetimatidn error covariance matrix before measurement
P(k) Estimation error covariance matrix after measurement
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Section 3
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SECTION 1

INTRODUCTION

This report attempts to link the seemingly unrelsted fields of
optimal recursive estimation (Kalman filters) and kinematics. The need
for robotic manipulator control schemes linked kinematics and control
theory, so, logically, estimation theory and kinematics should be com-
bined to provide new insights into and capabilities for robots. Robot
behavior must be viewed in a new light, separate from analyzing the
high-bandwidth behavior that concerns control engineers. Actually gene-
rating the robot's trajectory through space is not important; the end-
poirin of the trajectory are useful. This is where vital interactions
bagiesn the robot and its environment usuvally occur. Conseqaently, the
zgktimation takes place in the discrete time domain.

To implement a Kalman filter, an accurate state~space model of the
system to be estimated must be formulated. This is the most challenging
part of the estimation process and requires good engineering judgement,
The system state vector, x, is the set of variables that completely de-
scribes the system., If more variables are specified, they are redun-
dant, If too few are specified, then some aspects of the system are
ignored and this may affect both control and estimation tasks adversely.
Coupled with a (nonunique) system model

x(k) = £(k=1, x(k=1), u(k=1), w(k-1)) (1-1)



vhere
x(k) = state vector a% time step k
f( ) = a vector-valued function
u(k~1) = a coritrol vector; the input vector at k

w(k=1) = a process noise vector; its presence makes x(k) random

x
| |

a time index, "time step”

the future state of the system may be predicted or extrapolated, The

generic estimation task is to take the measurements Eq. (1-2) generates

z(k) = h(k, x(k), u(k=1), v(k)) (1=2)

vhere
z(k) = a vector of measurements at time step k
h() = a vector valued function ’

v(k) = a process noise vector; the vector of sensor noise at
time step k; its presence makes x(k) random

and generate an updated estimate

x(k) = k(k, x(k=1), u(k=1), z(k)) (1-3)

where

x(k) = the estimated state vector at time step k

-

K( ) = a vector valued function

For a robotic system, what set of variables‘completely describes
the robot when it is at rest? Ome such set could be all the link
lengths, twists, etc., that describe the links in the kinematic chain.



The actuator inputs must be added to this set., If the sensor does not
measure any of these state variables directly, more parameters are needed
to relate the robot to the sensors, and these parametérs must help de-
scribe the system, By collecting all these parameters together with all
the functions that relate them to each other, the remote observer should
know everything about the system at every point in time. However, not
al) these parameters are known exactly, and they must be either measured
directly (along with some noise) or inferred from other noisy measure-
ments, Thus, these parameters must be estimated.

The engineer must derive a model, as in Eq. (1-1) and (1-2), that
includes a specification of the state variables to be estimated. The
state vector should not include perfectly known quantities or control
variables like actuator inputs. Ther the estimator, Eq. (1-3), takes
over and generates updated estimates of the state vector. The rest of
this report ocutlines the how's and why's of creating a system mcdel, Eqgq.
(1-1), and a measurement model, Eq. (1-~2), for robots in géneral and the
Goddard manipulator in particular, First, Section 2 reviews the mech-
anics of th? Kalman filter, a special form of Eq. (1-3).
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SECTION 2

KALMAN FILTER THEORY

The Kalman filter is one of many estimation algorithms. It pro-
vides the best linear fit of the state estimates to the sensor outputs
for a linear system.(‘) A linear system must be fit to the following
form

x(k) = &(k=1) x(k-1) + B(k=1) u(k=1) + w(k-1) (2-1)

z(k) = H(k) x(k) + v(k) (2-2)

where

® = the state transition matrix. It may be time varing. If x
is time invariant, ¢ is the identity matrix. It may not be

a function of % or u

B = the input weighting matrix. The zero matrix if the param-

eters are time invariant

H = the output weighting matrix. It cannot be a function x or u

1€
]

a zero-mean, Gaussian, white-noise process of covariance

ratrix Q (otherwise as defined in Section 1)

vV = a zero-mean, Gaussian, white-noise process of covariance

matrix R (otherwise as defined in Section 1)



and
Q = E[(wT)]

R = E[(wT))
where
Q = the process noise covariance matrix
R = the sensor noise covariance matrix

[E] = the expectation operator

The Kalman filter is then defined as
X(k) (#) = x(k) (=) + K(K) [2(k) - H(K)X (k) (~)]
where ‘
i}k)(+) = the estimate of x(k) after a measurement

x(k) (<) = the estimate of x(k) prior to a measurement

K(k) = the Kalman gain matrix

K(k) is derived by assigning a performance criterion, J, which is created

by summing the square of the differences between x and‘gi and minimizing

i

(2-3)

(2-4)

(2-5)

J with respect to K. The quantities x (k) (-) and K(k) are computed as

follows
X(0) () = 8(k=1x(k=1) (#) + Bu(k=1)
M(k) = &(k=1)P(k=1)0(k=1)" + O(k=1)

R(k) = M(KIE(K) T [R(K) MOQHKT + R(k)] ™"

P(k) = [I - K(k)H(K)]IM(k)

(2-6)

(2-7)

(2-8)

(2-9)

e



where
Pk) = E[(x(k) - x00) (+)) ((x(k) = x(k)(+))T]
= the estimation error covariance matrix after measurement
M) = B[ (x(k) - x06) (=) ((x(k) = x(k)(-))T]

= the estimation error covariance matrix before measurement
T = a superscript indicating matrix transpose
These two variables chronicle the ignorance (or knowledge) of the filter
about its state estimate over time. The greater P and M are, the less

confidert the filter is about its estimates. As this algorithm is re-

cursive, the starting values of x and P must be given

~

%, = E[x(0)] (2-10)
o = E{(x(0) - x)(x(0) - %))T] (2-11)

Almost paradoxically, the engineer must provide the filter with his best
a priori knowledge {x(0)) about the system plus his ignorance about the
system (Pp). Treating a robot as a stochastic, nondeterministic system

is essentially a new concept for those who work with them.

Kalman filtering has several distinct (but not necessarily exclu-

sive) advantages.

(1) Every measurement vector nesd not be stored. It is operated
on once and discarded. 1Its information is used to update

-the state estimate vector.

(2) Sensor output is properly weighted according to its noisi-

ness.

(3) The progress toward state estimate convergence to its true
value can be determined directly through the P matrix. g
Estimation may cease when acceptably small covariance values

are reached.



(4) Observability is also determined, and calibration routines
may be checked to see if observability satisfied. Observa-
bility is the property of the filter that determines wheth-
er, in a fixed number of measurements, all the state esti-
matee may be determined uniquely, Section 3 expands on
this.

In robot calibration, the states of the system that must be esti-
mated are the robot's geometric parameters, These parameters are not ex-
pected to vary over the duration of the calibration. Hence, ¢ (k) is the
identity matrix and Q and B are zero matrices, As will be shown, the
greatest emphasis is on generating an output equation of the form of Eq.
(1-2). To use a Kalman filter, Bq. (1-2) must be linearized to the form
of BEq. (2-2) by utilizing

3h (k)
H(k) mm——— Y (2=-12)
x(K) 1% (k) (=)
7

A

s N
Ot




SECTION 3

TRANSFORMING KINEMATIC EQUATIONS
INTO KALMAN FILTER FORM

3.1 Overview

Kalman filter calibration of a given manipulator or robot consists

of five steps:
(1) Geometric modeling,
(2) Selection of test sequence.
(3) Design of fixtures and instrumentation.
(4) Execution of test sequence and data collection.
(5) Data reduction by Kalman filtering.

The data reduction can be accomplished either on or off line as the con-
trol vectors are generated in an open-locp fashion. If the updated esti-
mates were required for generating control vectors, then on-line filter-
ing would be necessary. The product of the filtering is updated esti-
mates of geometric parameters such as link length, encoder/actuator
biases, joint locations, etc, v

Selecting the parameters to be estimated requires an important en-
gineering judgement, If too many parameters are selected, then computa-
tion time increases and limits on available data memory are reached. The
amount of storage needed increases as the square of the number of states
(parameters). On the other hand, selecting too few states may neglect
important errors and the Kalman filter will attempt to project these er-
rors onto thé wrong parameters. The parameters should be selected on the
basis of the likelihood of being in error (relative to current, uncali-

brated estimates) and the importance of-an error if it exists,



e

3.2 Geometric Modeling

The first task in calibrating the manipulator is to generate an
accurate kinematic model. The desired form of the model will be the ma-

trix equation

ZTgE = BG (3-1)
vhere
Te = the transformation that describes the state of the manipu-
lator itself. For any manipulator, Tg is a function of
the actuator inputs and the kinematics of the manipulator

E = the transformation that describes the state of the end ef-
fector. For example, on the Goddard manipulator, this would
be the compliant instrument. The sensor outputs are a func-
tion of this transformation

B = the transformation that describes an object or feature rela-

tive to the basic coordinate frame

G = the transformation that describes the tool tip or end

effector relative to B

as suggested in Reference 2.

For Kalman filtering, the highest interest is in generating equa-

tions of the form

where z and v are as described in Sections 1 and 2. For example, it may

be derived from

1, -1

E(z) = T, 2 BG (3-3)

1 .
, 1f the sensors were in

which is Eq. (3-1) premultiplied by Z-1 and T;
the wrist. Equation (3-2) is derived by algebraic manipulation. The net

result should be a set of equations of the form



z = h(t, X, 0 +y (3-4)

where

X = a vector of parameters to be estimated

u = a vector of &ctuator inputs

This is an explicit function of time, t, as the configuration may be
changed in some way, in addition to changing actuator inputs.

It may be desirable to calibrate the end effector/sensor and the
manipulator separately. 1In this case, the instrumentation and equations
will be quite different. It is, however, possible to calibrate both
units simultaneously.

3.3 Selection of Test Sequences

.

The most important characteristic of the test sequence is that it
satisfies the observability criterion. Thus, all errors i; the parameter
estimates are reflected in the sensor outputs and these errors are dis-
tinguishable from one another. Mathematically, this can be determined as

follows: create the observability matrix, A, where A is defined as

Hop
Hq
A = . (3-5)
Hp
where -
ah,
Hi = 'a—,"‘;', i- 1,2,...,m

If the rank of A = n, where n is the number of parameters to be esti-
mated, then the system is observable with the given set of m measure-
ments. One cannot know, a priori, what the values of x are, so their

10
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initial estimates must be substituted when computing A. Should the ma-
trix A have a rank less than n, then new measurements or configurations
must be added until A has a rank of i« The nonlinear characteristics of
h, in general, will make this condition easy to satisfy as almost every

parameter influences every sensor output to some degree.

After observablility has been satisfied, the test sequence can be
repeated until sufficient convergence has been obtained. Some measures
of convergence are the diagonal elements of the matrix, P, the estimation
error covariance matrix. The smaller the value, the better known the
parameter or state variable that corresponds to that diagonal element. A
rough rule of thumb to translate the variance, oi, into a * range (from a

normal to uniform probability distribution with identical variances) is

i
where the estimate is in error by *r. If the variance is not getting
smaller, then the observability criterion is not being met or the system
is so noisy that the initial estimate is better than subsequent ones.

The latter case is relevant only if the parameters change with time.

Some parameters converge very slowly because their errors make
small projections into the sensor output. This can be seen in the column
of the H matrix that corresponds to that state variable. If the value is
small relative to that variable, then convergence will be slow. The only :
way to counter this is to find inputs and configurations that will boost %

the values in that column.

3.4 Design of Instrumentation and Fixtures

The key words for successful calibration are control, simplicity,
and accuracy. Any errors not associated with the parameters to be esti-
mated will be attributed erroneously to the estimated parameters. Hence,
the estimates will be wrong. So, (tontrol of the calibration is impor-

tant. Fixtures must be tight and rigid, instruments must be as accurate

1 ]




and bias free as possible, @implicity is important because complex cali-
bration apparatus that also needs to be calibrated is unwanted. It is
better to take more measurements from fewer sensors than to try to con-
trol and read many sensors a fewer number of times. Use of gauge blocks
and other fixed references is desirable if there is a compliance to ab-
sorb the position errors.

Whether the instruments are man read or machine re¢ad is not impor-
tant as long as they are accurate, properly placed, and properly mod-
eled, Naturally, computers often can read sensors much faster than hu-
mans.

3.5 Data Acquistion

Once the sensors are in place, the computer must be ready to ac-
cept the data. For off-line computation, the sensor readings and the
commands to the actuators must be recorded. For on-line computation, the
instrument readings and the actuators' control vector may be used direct-
ly in the Kalman filter. Wwhen computation is complete for one point, the
next actuator control vector may be computed and sent to the manipulator.

3.6 Conclusion
Kalman filterihg offers the following advantages:
(1) It does not require storage of individual data points.
(2) It allows prior knowledge to be included.
(3) It indicates convergence.

(4) It allows for noisy sensors and multiple sensors.

(5) It verifies selection of a fully observable ensemble of
calibration points.

As with any calibration, knowledge of the calibrated device, careful con-
trol ip data collection and fixturing, and accuracy of instrumentation is
important for success,

12



e

3.6 Review

This section has discussed in general terms how the kinematic
equations should be manipulated for the Kalman filter. 1In practice,
finding Eq. (3-4) may be difficult, if not imposzible., At best, the
equations are very complex and nonlinear. This is the price to be paid
for a detailed calibration. The next section derives the detailed equa-
tions for calibrating the Goddard manipulator,

13




SECTION 4

ANALYSIS OF THE GODDARD MANIPULATOR

4.1 Generating the Algebraic Equations

The fact that the Goddard manipulator, Figure 4~1, is a closed
kinematic linkage makes its analysis quite difficult. An analysis done
using Eq. (3-1) is more applicable to open kinematic linkages that char-

acterize most industrial robots, 4 x 4 transformations will be used in a

Xroe U2
U3
, v/
N "’////,
ToP
L= |

/i

Ll

Figure 4-1. The Goddard manipulator.
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gslightly modified form. This section introduces a substantial amount of
new nomenclature. Reference 2 defines the terms Trans [ ), Rot [ ), and
Euler [ ]; the other nomenciature used herein maintains the standard that
t(4) is the fourth element of vector t, etc.

First, it is necessary to find all of the many unique transforma-
tions that characterize the manipulator kinematically. ULittle precision
in manufacture is presumed; this necessitates the calibration. For ex-
ample, each mounting pad of each link has a fixed offset transformation
relative to one of two hypothetical origins (either for the fixed base or
+he moving platform). Another transformation relates the mounting-pad
origin to the origin of the coordinate frame in which each joint at the
link ends is found (see Figure 4-2). Each of these offset transforma-
tions is a function of no more than six variables, and in total, these 33
variables provide most of the state vector shown in Eq. (1-1). This
effort results in a general relationship for finding the tgansformations

that describe the telescoping links (see Figure 4-3),

Second, one finds the functions trat relate the link transforma-
tions to the actuator positions, u. This involves geven more state vari-

ables than those found in the first set of 33 equations.

The third part of the analysis derives three equations that relate
the sensor outputs to the link transformations. This adds three more
’state variables which yields a total of 43 possible state variables. The
sensor equations presume that potentioméfers are mounted at the bottom

pivots of three links.

Fourth, one combines the equafioné and’derives a set of three
equations for the sensor outputs, z, as a function of tlie state vari-
ables, x, and the actuator inputs, u. There is no cbvious method for
producing this combination, and, fortunately, one need not exist. It is
necessary only to compute 2z and the derivative of the output function
with respect to the state vector. 2z c. ', be computed using the previous
mags of equations, and the derivative of x can be found using the chain
rule. This process, however, yields a 45 x 45-element matrix which,

apparently, mist be inverted.
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Figure 4-3. Transformation graph.

Fifth, however, this formidable problem can, in this case, be re-
duced to one of inverting a 6 x 6 matrix. The form of theniransfor-
mation equations and selecting proper intermediate variables makes the

reduction possible.

Sixth, an easier method of computing the necessary differentials
is described. The Appendix contains the set of analytic equations used
to compute the differentials. The need for a simpler computation scheme

is self evident.
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The first task is to establish a set of coordinate frames. Refer-
ring to Figure 4-1, the origin of the manipulator base will be defined as
a point in thy plane defined by the three points midway between the cen-
ter of rotation of the pivots at the base of adjacent links. This mid-
point for base L1 is on the y axis and on the x axis for the L2 and L3 %
bases. The top of the manipulator has a similarly defined origin, base ‘
U2 is on the x axis and U1 and U3 are on the y axis of the upper coordi=-
nate frame., The 4 X 4 transformation that relates the top platform to
the bottom platform is T such that

T = Trans [t(1), t(2), t(3)]
* Euler [t(4), t(5), t(6)] (4-1)

where
Trans [ ] = the translational transformation T

Euler [ ] = the Euler angle transformation

In matrix form

1 0 0 t(1)

0 1 0 ¥(2)
Trans [(t{1), t(2), t(3)) = (4=2)
0 0 1 t(3)

and

Euler [t(4), t(5), t{6)] = Rot [z,t(4)) Rot [y,t(5)]) Rot [z,t(6)]
(4-3)

e el TR A
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The Rot tranformations are

. cos t(4) -sin t(4)
sin t(4) cos t(4)
0 0
’ ) 0
and
cos t(5) 0 sin t(5)
0 1 0
Rot [y,t(5)] = . (4-5)
-gin t(5) 0 cos t(t)
0 0 0
and
cos t(6) -sin t(6)
sin t(6) cos t(6)
Rot [z,t(6)) = (4-6)
0 0
0 0

As a result, the vector t, from Eg. (4-1) or the transformation T can

describe the origin of the top platform relative to the origin of the

S ]

S A SR S SR SO

bottom platform completely. Also, using the transformation in Eq. (4-7),
the vector q in the top platform can be known as the vector r in the bot-
tom platform.

19




r = T+ g (4-7)
The Euler rotation transformation is one of a number of possible rotation

transformations. It is used herein because it is s8o common.

Similarly, a platform's origin can be defined relative to each of

its three bases with a transformation

TOP = Trans [tp(1), tp(2), 0]
+ Euler [tp(4), tp(5), tp(6)] (4-8)

for the basis U1, U2, U3 relative to top platform and

BOT = Euler [tb(3), tb(4), tb(5)]
e Trans [tb(1), tb{(2), 0] (4-9)

for the origin of the bottom platform relative to the bases L1, L2, L3.
Putting the transformations in this order make tp(1), tp(2), tb(1), and
tb(2) into x and ¥y coordinates in their respective platform planes.

For any base, either tp{(1) or tp(2) [tb(1) or tb(2)] may be
selected uniquely. For each base, its vector tp (or tb) will uniquely
define its transformation relative to the origin of its respective plat-
form. For a given base, the z axis is normal to the surface of the base,
the y axis points to the center of the platform, and the x axis inter-
sects adjacent pivots. Note that the base's origin lies above its sur-

face.

The lower bases are, in turn, related to the bottom pi?ot points

of the links by a simple rotation about the z axis and a translation

JL = Trans [j&(1), O, 0] » Rot [z, jR{2)] (4-10)

The upper pivot points of the links are related to their bases by a

translation

JU = Trans (ju' 0' 0) (4"11)
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Each pivot bearing lies in a different coordinate frame than the base to
which it is attached. The z axes are parallel and thg y axes still point
inward, but the x axes of the bottom bases are the axes of rotation of
the lowest bearings of the spiders, These are the axes for the angle a
of Fiqure 4-2, The y axes of the top pivot bearings are the center of
rotation of the topmost bearing, about which the angle § is measured.

Here, the coordinate frame is just shifted along the x axis.

The variables j&(1), j&(2), and ju do not vary from base to base
if a template is used to locate the position of the pivots relative to
each other on the base. For all of the' other vectors described, such
uniformity may not be guaranteed, hence there are three TOPs and three
BOIs, one for each base. Correspondingly, there are three tb vectors and

three tp vectors.

Enough transformations have been defined to derive the transforma-

tion that represents the transformation for a single 1link
J?T = JL ¢ BOT « T » TOP  JU (4-12)

The truth of this equation becomes evident if one traces the two equiva-
lent transformation paths from the bottom bearing coordinate frame to the
top bearing coordinate frame. One path is direct and is called Jr. The
other path goes from the bottom bearing to its base (JL), from this base
to the bottom platform origin (BOT), from the bottom platform origin to
the top platform origin (T), from the top platform origin to the top base
(TOP), and, finally, from the top base to the top bearing coordinate
frame (JU). These two paths are equivalent, hence the product of the set
of relative transformations is equivalent to the direct transformation as
in Eq. (4-12). This equation is the objective of the first step in the
analysis. !
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This identity allows us to determine the extension and rotation of
a link based on T and four other transformations. Thg transformation JT

can be expressed explicitly as

1 T2 T3 By
: Tyr Faz Tay By
JT = (4-13)
T3y T3y Fy3 Py
0 0 0 1

The variables rij and p; are functions of JU, TOP, T, BOT, and JL.
In addition to Eq. (4-12), JT also is a product of a third set of trans-
formations that identify each translation and rotation of the link's

parts

JT = Rot [x,a] * Rot [y,B] * Rot ([z,0]
e Trans [z,L + s(8+u)] ¢ Rot [x,n}
* Rot [y,7] (4-14)

The variable u is the actuator angle, s is the pitch of the lead screw
and L is the link's unextended length.

The origin of this equation is an analysis similar to the one that
generated Eq. (4-12). Starting at the coordinate frame of the bottom
bearing, rotate the assembly a radians about the bearing's x axis. The z
and y axes are then rotated in a vertical plane. Relative to the new
coordinate frame, the assembly is rotated B radians about the new y _
axis. This is the other bearing of the sgpider. Consequently, the z and ;
X axes are rotaéed in a plane that intersects the base at an angle of a

radians. The z axis now points to the top pivot.
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Now, rotate the remaining portion of the assembly 6 radians about
the z axis. This is the rotation of the lead screw's_nut relative to the
actuator. This is not the same as the actuator angle, u. The next step
is8 a translation that pushes the top base L + s(0 + u) units along the
current z axis. Two more rotations reorient the top bearing (a rotation
of n radians about the newest x axis and a rotation of { radians about
the y axis of the top bearing). As for Eq. (4-12), this exercise yields
a product of relative transformatins that is equivalent to the direct

transformation, J7T.

The angles &, B, N, 5, and © are not really important; the quanti-
ty that must be known is u as a function of JT, or more explicitly, u as
1 32° Therefore, Eq. (4~14) should
be solved for all actuator angles, u. Multiplying throuyh the righ# side

a function Pqr Py Par Taor Yoo and r
of Eq. (4-14) and equating with the components of JT, one finds six equa-
tions for the six dependent variables a, 8, Z, n, 6, and ue The three

designating the translational part are

p1 = sin B (s(u +6) + L) (4-15)
p2 = sinacos B (s(u +8) + L) (4-16)
p3 = cos a cos B (s(u +6) + L) (4-17)

Solving for ain a, sin B, and the cosines

P, - .
cos @ = —————— (4~-18)
2 2
/pz + P,
2 2
P, + Py
cos B = (4-19)

2 2 2
/p1 +p, + P,
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sina = (4-20)
2 2
/92 + Py
P
sin B = —_— . (4-21)
2 2 2
/p1 + P, + P,
plus
/pf + pi + pg = g(u+60)+L . (4-22)

I1f Eq. (4-18) through (4-21) are substituted into the transforms of Hg.
(4-14), then the identity can be rewritten as
' [x,a] + JT = Fot [z,0]
e Trans (z,L + s8(8 + u))
_* Rot [x,n) » Rot ly,z] (4-23)

Rot” ! {y,8] *» Rot™

and the left side is completely determined. Multiplying the right gide
of By. (4-23) through again and equating the elements of Rows 1 and 2,

Column 2

-8inB (cosar, -sinar = -cos nsin 6 (4-24)

cos f r 32 22)

12

r32 sin o 4+ r22 cosa = cos ncos © (4-25)

Dividing'Eq. (4-24) by (4-25)

sin B r cos a - ¢ sina - r cos B
tan 6 = 32: sin a i?r cos a -2 (4-26)
32 22
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Substituting Eq. (4-18) throuch (4-21) into Eq. (4-26) and inverting the

function

-1} PyP3¥3p * PyPy¥,, - (pg + pi)'m
8 = tan (4-27)

2 2 2
(yryy = Byryy) Yoy + 05 + P)

..

Finally, Eq. (4-22) can be combined with Eq. (4-27) tc'derive

32 2 2 2
/Py + P, + Py - L -1 |PyPaTay * PPy, - (0 + P3)ry,
u = s = tan

T2 2
(Pyryy = Pyry;) VP, + Py + Py

(4-28)

This allows the actuator angle, u, to be determined for any rij’ Py which

are based on T.

To review, there are six sets of six independent equations each
that describe the transformations of the individual links as a function
of T and a number of fixed transformations that come from applying Egq.
(4-12) to each link. It is possible to define a vector j; which coms
prises a set of six independent parameters of the transformation JT such
that, for each link i

(4-29)
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Consequently, ji is a function of T and the link's BOT, TOP, JL, and JU

transformation are

3 = £(r, Top,, BOT,, JL,, JU,] (4-30)
Where

i = 1,2,3,-.0,6

The subscript i is used to designate that there are six such vector val-
ued functions, one for each link. The TOP, BOT, JL, and JU transforma-

tions are combined uniquely for each link.

Equation (4-28) gives the second set of equations that relates the

transformation of an individual link to its actuator angle

u, = gi(ii' L, Si) (4-31)
These are six scalar equations. If these equations were combined with
Eq. (4-30) and the ji's eliminated from them, then the u;'s would be
a function of T alone {(assuming TOP, BOT, JL, and JU are kn;wn constant
transformations). Conceibably, one could attempt to solve for T as a
function of u, but this may be impossible, and it is not necessary for
the estimation task. The calibration needs the differential of the out-
put vector, z, with respect to the state vector, x, to find the H matrix.

Thus far, what the sensors should be or where they should be
placed has not been mentioned.‘ The sensors should measure state vari-
ables directly if possible, without adding extra functions and, there-
fore, potential state variables. In this case, the state variables
cannot be measured directly. The easiest variables to measure are the
angles a and B at the base of each link. Subsequent analysis- supposes
that three of the a angles (of links 1, 2, and 3 were instrumented with
rotary encoders or potentiometers. Then, from Eg. (4-20)

-p

) - 2 (4-32)
2 + 2
’p, P

sin (z. + a
b

3
3
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where

z = the measurement

a = a bias

3

j = an index of sensors

Thc lower case a's are the remaining three state variables, and this is
the only set of equations needed to complete the third step of the analy-

8is.

4.2 Solution of the Implicit Functions

The next question is, what rext? The output Eq. (4~32) has been
found, but this expression can not be differentiated with respect to
state variables that do not appear in the equation. The problem is that
Eq. (4-32), (4-31), and (4-30) comprise a set of implicit functions--a
total of 45 scalar equations in 49 independent variables (the elements of
the vector u, and all the state variables) and 45 dependent variables
(the elements of the vectors iq' 12, ia, 14, 15, 16' t, and z). The full

set of state variables is

.

T T T T T T T
X = E2,1r _EE_ZI 3231 210 221 231 311 321 a3' L1100'IL61

8, j“1r j“zr jug, J&?r j&_g' J&,ﬂ (4-33)
There is a mathematical relation called the chain rule that allows
one to find the partial derivative of a dependent variable with respect
to an independent variable without sglving the functions involved. This
is important because the derivative of z (a dependent variable) with
respect to the state variables (independent variables) is needed to
create the H matrix used in the Kalman filter., The following is the
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fourth part of this analysis. First, three sets of implicit functions
are created from Eq. (4-12), (4-28), and (4-32).

0 = £,(& tp, thy, Ju, 3&.) - 4, (4-34)
o = g (4,1, Bi) - u, (4-35)
where o
i - 1, 2,!’..,6
and
et P —
2
0 = hy = sin (zj + aj) + |—— (4~36)
2 2
Py + B3
]
where
j = 1' 2" 3
The chain rule allows us to create
e e - el
A%, | % ...% 35, o, 33,
axn 83_1 816 ot 3z axn
ot LT ) T I
) |®*a] = | %, e ot Z 1o ™| a3
9g g , . .39 ° 3g g 3t
an : 3_11 g ot 9z ax
3h % ,, .3 oh % 3z
axn a_j_1 33'6 ot 3z ] axn_
where

xn = the nth element of the state vector
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See Reference 3 for details. Note that the lawk element of the vector on
the right side of Eq. (4-37) is the variable sought. The large matrix
may be computed numerically as may the vector on the left. This computa-
tion requires a 45 X 45 matrix to be inverted to find 3z/3xp which is

not practical, Fortunately, this matrix may be simplified so that the
largest matrix inversion is on the order of 6 x 6, The following para-

graphs explain how this is done,

Refer to Figure 4-4. It is equivalent to Ea. (4-37) after the
differentials have been evaluated and assigned to the given submatrices.
Note that most of the matrix is empty., Some useful simplifications may
then be made. This is the fifth step in the analysis. First, presume
that x, is not found in q or h, which is the case for 33 of the vari-
ables. Each of the differentials

may be found by rearranging the first six rows of submatrices to yield

It 33,
® 3 " En T W (4-38)
n n

where

ci = Qgi/qg = a6 x 6 mtrix

i = 1, 2"..'6

Ein = (-)3£,/3x = a 6-element vector
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Distributing D and factoring out 3t/9xp

Py Ein Py &
. - . ot (4-40)

. . 3%

n |

Ps Eon Pe 6

Then, the matrix on the right side may be inverted, It is only a 6 x 6 ]
matrix. Inverting this matrix and premultiplying each side with it re-
sults in a numerical value for 3t/dx,. If 9t/9x, is known, then the

left side of Eq. (4-38) is determined completely so it may be inserted

into the h equations

ot 8,21
Y,‘ (C1 3-;— - E._‘n) = - B1 5-;:— ) (4-41) ' ;
n n j
,
at 3z, .
Y2 Comx " Ean) T " PaTn (4-42)
n n
L 823

Yy C35% = Fan) = - By (4-43)
n n .
where (
Y, = %;/33y = a1 x 6 mtrix '
Bj = akj/azj = a gcalar quantity é’
i
Consequently - ]

821 Y1 8t ]
: w - "B |°93% " Fin (4-44)
n 1 N n _
1 3z Y ot
! 2 2 - ik
! = ~ "B |C23x " Fan (4-43) }
, n 2 i _
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3 3 —
ax_ €3 3% " Ean ~ (4-45)
n 3 n

The left side of these three equations gives the elements of H that are

necesgsary for this analysis. The matrix

o — =1

- - (4-46)

is evaluated once each time step, the value of 9t/3x, must be evaluated
for each state variable, as is Fj,, and both must be evaluated every
time step. Thus

321 L L] * L] [ ] az1
Bx1 3x43
H (k ) = ai(k ) = a 22 L] L] L] L] [ ] azz
3x(k) 8x1 8x43
2 L ... %
ax ox
| 3300 () (4-48)

which is the desired form for the Kalman filter. This allows-estimation
of the values of the 43 state variables. If it is judged that fewer
states are required, then these states may be omitted without Eg. (4-44)
through (4-47) losing their generality.
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There are a few state variables that only appear in functions g
and h. By a similar analysis as above, this relation results for state

variables that appear in g

V]
t

(4-49)

1)

]
L ] L 3
Q
xll
=]

where

G = (=) ag/axn = a 6-element vector

Consequently

3t . (4-50)

@

and

Q
]
-d
(%]
(a3

(4-51)

QD
|
[ ]
]
I
Q
¥

]
Wl N
wln:
NN
(X}

%16
=>€

c. — (4-52)

Q
N

o
Q
o

ot
L
w
7l
w jw
w
(<>

C., =— (4-53)

=
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If the state variable appears in h only, 1like the aj's, then

b, ¢
0 = . | 3% (4-54)
ax
. n
Pg Cs
Since the matrix on the right side is nonsinqular

% (4-55)

ox =0
n

80

9z E .
1 1 ;

w - B (4-56)
n 1

9z E
2 2

= " B (4-57)
n 2

9z E
3 3

= - B (4-58)
n 3

It should be noted that additional sensors may be added with
little increase in the complexity of this system. Putting sensors on all
six joints would speed up‘the convergence of the state estimates. An-

other interesting feature is that the values of

cul Q
el

are generated if the u's are treated like x,'s. This is the manipula-
tor's Jacobian matrix, which relates the differential change in its Car-
tesian coordinates with changes in its joint angles.
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The remaining challenge is to evaluate the differentials of the
functions £;, g, and h. The MACSYMA symbolic algebraic manipulation
program was us2d for this evaluation. The functions fér evaluating the
elements of the matrices Ein' En' Gn' Ci, Di' Yi' Bi are given in the
Appendix. For the differentials of the Fj, and C; matrices, the
functions are quite lengthy. Clearly, these equations should not ﬁe
programmed into a computer in order to compute the Fij,'s and C;'s.

The following is the sixth and final part of the analysis.

A simpler method of deriving the differentials comes from the
Teleoperator Arm Design Theory (TOAD).(4) To set up the equations for
this, one must remember that determining the differential of a trans-
formation with respect to a variable is equivalent to finding the differ-
ential with respect to each of its matrix elements. So, if the differ-
ential of the elements of JT with respect to a state variable or depend-
ent variable is found, then the differential with respect to JT is found
and vice versa. Recall Eq. {(4-12). The differential of th; right side
with respect to the state variables would also give the differential of
JT with respect to the state variables. If the right side is factored
into all its single-axis rotations and single-direction translations, as
for Eq. (4-1), then each state or dependent variable will appear in only
one of these factors. So, if the differential of the matrix with respect
to its variable is put in its place, then the new product is the differ-

ential of the old product with respect to the sta‘e variable.

The aforementioned differential matrix needs not be evaluated; a
single matrix operator may be used to premultiply the transformation that

will result in the differential, i.e. o

3A

N .
axm - NiAi (4-59)

where

Ni = the matrix operator




If A; is an x translation, then

o |

If A{ is a y translation, then

o

If A; is a z translation, then

o

If Aj is a rotation about the x axis,
0
0
N =
0
0
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(4~60)

(4-61)

(4-62)

(4-63)
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If A; is a rotation about the y axis, then

0 0O 1 O
0 0 0 O
N = (4-64)
-1 0 0 O
0 0 0 0

0o -1 0 0
1 0 0 O
N £ 3 (4-65)
6 0 0 O
0O 0 0 0O

The benefits of this technique are obvious; the equations are more com=-
pact, and they result from transformations that would have to be computed

for any case.

The numerical computation of the submatrices Fj, and Cj should
be performed using TOAD. Factoring Eq. (4-12) into its individual single
variable transformations will achieve this, and it is possible for all
homogeneous transformations. Equation (4-12) starts with the five basic
subtransformtions, each of which can be decomposed into up to six single
variéble transformationg as in Eq. (4-1). Thus the derivative of any J7T
with respect to a single variable is the product of the 17 elemental
transformations, with the approximate N-operator premultiplying the ele-
mental transformation that contains the variable of interest. The values
of the derivative of the fj's with respect to the state variables and t
are selected from the derivative of JTj with respect to the state vari-
ables and t. If the variable is a state variable, it gones in Fj. If

it is an element of the t vector, it goes in a Cj.
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This derivative must be computed for each state variable and t

element of the vector j; for each joint transformation JTj. This is

a substantial amount of computation, but the alternative is to implement

the analytic equations found in the Appendix.

The TOAD technique works for homogeneous transformations only.

The submatrices D, B, Y, and the vectors G, and E must be computed using

the analytic equations found in the Appendix.

The following is a possible sequence of the computations needed

for calibration.

(1)

(2)

(3)

(4)

Select a T transformation to which the manipulator will be
moved. Using the current estimates of transformations JL,
Ju, TOP, and BOT compute all j; and then uj. Move the

manipulator to the joint angles uj.

Compute the numerical values of all Dy, Y4, and By
using the analytié equations, again use the current

estimates of the state variables and joint variables.

Use TCAD to compute the values of the submatrices Cj.

This involves setting up the decomposed product of the ele-
mental transformations for each joint. Then, insert the
matrix operators into the product for each of the t ele-
ments, and the new product is evaluated. The derivatives
are selected from the matrix-valued differentials yielding
one column of a C; matrix for eéch!g element/JT; combin-

ation.

Evaluate the matrix inverse of Eq. (4-47).

Repeat the following five steps for each state variable.

(5)

Compute the values of the vectors G and E using the analytic
equations in the Appendix. If the state variable is not
found in the equations, its derivative is zero. There are

new G, E, and F; vectors for each state variable.
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(6)

(7)

(8)

(9)

Compute the values of the vectors Fj using TOAD. These
are best computed and stored when Step 3 is executed and

should be retrieved now.

Compute the vector

[1¥

Q

X
n

using BEq. (4-40), (4-50), or (4-55).

Compute the values of

QL
[1®

Q

X
n

using Eq. (4-44), (4-51), or (4-57).

Insert these values into the H(k) matrix.

When the H(k) matrix is complete, follow the next four steps.

(10)
{11)

(12)

(13)

Compute the Kalman-filter gain using Eq. (2-7) to (2-9).

Compute the expected value of the sensor outputs based on

the value of T (or equivalently, u).
Read the sensors, and update the state estimates using Eq.
(2-13)-

Return to Step 1.

This paradigm may be optimized to ease computation of course. At

Step 1, the value of T was assumed to be given, Its selection for each

time step is based on the ability to satisfy the observability crite-

rion. One can estimate whetbar any sequence of T transformations can

satisfy observability a priori, but selecting a set of T's to satisfy

obdervability is much trickier. The only sensiblie way to pick T is at
random and then monitor the resulting H(k) matrices for observability

after the fact.
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

The sum of the work presented is the equations contained Ln Sec-
tion 4 and the Appendix. The manner in which these equations are derived
should have an analog in the analysis of all closed-link kinematic link-
ages. The particular equations are peculiar to this manipulator config=-
uration. The manipulator may be scaled up or down in size, and the gen-
erality is not lost.

The quantity of computation needed is substantial. ’This will
obviously slow the speed at which a calibration can be done. A more
insidious problem will be how to gquarantee the stability of the filter,
expecially one with up to 43 state variables. If the initial estimates
of gtate variables are far from their true values, the the filter could
converge to unreasonable state estimates or drift about state gpace with-
out converging. It is important to provide as accurate an initial esti-

mate as possible to help justify the linearization of the equaticns.

How useful the Kalman filter is for solving problems of this sort
and magnitude has not been simulated or experimentally verified. Should
the filter fail to give reasonable results, two techniques for im@roving
the estimation are offered:

(1) Degenerate the model and limit the number of state vari-
ables. Pick a set of critical state variables and presume
the others are fixed and accurate. The estimated state

vzzriables in the new model will reflect any errors in the
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unestimated state variables in the full model:. 1In the
paradigm described at the end of Section 4, steps 5 through
9 will be executed a fewer number of times. The erncoder
biases, a4, and the unextended joint lengths, L, are
likely candidates for this type 4f state-variable subset.
They are, respectively, offsets in sensors and inputs
(actuators). These yield quick fixes for whatever working

kinematic model is used in practice.

(2) Compute the H(k) matrix based on the initial estimates of
the state variables. Should the state estimate diverge, the

state.

*

All experimental data should be saved, so the examples can be rerun with

a simpler model or different initial conditions.

The numerical values of F; and Cj should be computed using
TOAD. The numerical values of G, E, Dj, Yj, and B: should be found
by using analytic equations found in the Appendix. This avoids program-
ming a very large set of equations into a computer. The programmer must

find the best way to implement the equations given.
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APPENDIX

This appendix contains feormulas for the differentials of
af 9f

Eqs. (4-33), (4-34), (4-35). The di’ferentials for 35 . and
3¢ u 1(1)

Yo were not computed.

Jr(2)

Key
-g'% £ partial derivative of the expression g, with respect to *
-g{-‘- £ partial derivative of the expression h, with respect to *

af (k) _

oY 2 partial derivative of the kth element of the vector-valued

function, £, with respect to *.

PRECEDING PAGE BLANK MOT FiLMED

e

43 ‘ T

P




S (1d % 2d 4+ g¢d)jubs
4 4 2

r‘-"---""---‘-'---. -

1d

(2e4 2d.- 224 ¢d) ( 1d + 2d + ¢d)
2 2 4 4

et L IS

(ZL4 (29 + gd) - 224 2d 1d 4+ 254 gd d)
2 4 2

(2g4 29 - 224 ¢d) C1d + 2d + gdy
2/g 2 4 4

(2L ( 2d + ¢9) - 224 2d 1d 4 254 ¢d 1d) g
2 b4

(254 2d - 224 ¢d) ( 1d &+ 2d 4 gd)3abs
2 e 2

-l""‘-'-"l’l."'lwl.l“"'-l"-'-.l'll‘l.v

224 2¢ + 259 ¢d

(Oe'¥ 'b3) suoionba-b

200

44



s (19 + 2d + ¢d)l4bs
4 4 4

2d

(2g4 2d - 224 ¢9) ( 1d + 2d + ¢gd)

2 2 2 2
(L + —=—=-—orecccrcccecn e ecc e e e cce e e ececsan)/

(214 ( 2d + €d) - 224 2d (d 4 2g4 ¢d 1d)

2 2 2
(2€J 29 - 224 g§d) ( 1d + 2d + ¢gd)34bs uNln_le...
rd 2 2 2

(214 ¢ 2d + ¢€d) - 224 2d 1d 4+ 2g4 ¢0d d) 2¢4

2 2

(284 2d -~ 224 ¢d) ( 1d + 2d + ¢gd)

els 2 4 4

(212 ( 20 + €d) - 224 2d 1d 4 2¢J4 gd (d) 2d
2 2

(2g4 2d - 224 §d) ( 1d ¢+ 2d + ¢gd)3abs
4 [4 4

SR IORPE PR IS |

213 29 2 - 22+ 9

45



mnpn+~n+ mavuscm
4 4 -

€d

(2g4 2d - 224 ¢d) ¢ 1d + 2d 4+ ¢a)
e 4 é 4

a + I et

(214 ( 2d + gay - ¢¢d 2d Ld 4+ 2¢4 ¢d 1d)
2 2 4

(284 2d - 224 ¢dy ¢ 1d 4 20 + ¢d)3zabs
4 rd 2 2

ﬁ'I-""-"'-"-"-‘-‘,"‘-"'--"""""‘----- -

Cl4 ( 2d + gd) - 2.4 29 '1d + 2¢4 ¢d 49 224
2 2

(2g4 2d - 224 ¢d) € 1d + 2d 4+ ¢d)
2/g 2 4 4

-"""-“-"‘--'-' -

(214 ( 2d ¢ gd) - 224 ¢d 19 + 254 ¢d d) gd

ey »

46



(264 20 - 224 §d) ( 1d + 20 4 gd) m

2 . . 2 2 2 :
(L # ~c—cccccccccccccccccccctccccccccccnccaacss)/
(214 ¢ 2d ¢+ §d) - 224 2d 1d 4+ 2gJ4-gd 1d)
2 2 2
(2¢4 2d - 224 ¢d) ( Ld &+ 2d ¢+ ¢gd)isbs
2 2 2 2 _<cip
A||||0"|-'|"|-"-Qlo.':l"-"-""---""-l'-' - - -ol'l-
(214 ( 20 + €d) - 224 2d 1d 4+ 24 gd 1d) gd e
2 2
(2g4 2d - 224 gd) ( 1d + 2d + ¢gd)dbs ~
e b4 ra <
B T ) |
2d d

(2€4 2d - 224 ¢€d) ( 19 + gd + ¢gd)
. 2 4 é 4

((L + ==mmmecm e cccc e en) 2
(214 ( 20 + €d) - 224 2d 1d + 2g4 §d (d) = |mw..

2 2 2 Y

(2€J 2d - 224 €d) ( 10 + 20 ¢+ ¢gdyrubs);s( ed - ¢d -)
2 2 2 2 2



2 se

1 - (19 + 2d 4 ¢dyjrubs OQ
2 2 2

(2€4 2d - 224 ¢d) ( 1d &+ 2d 4+ ¢d)
P4 2 2 2

L e L IR & 2

(214 ¢ 2d + gd) - 224 2d 1d 4 254 gd 1d)

2 2 2
(2€4 2d - 224 g¢d) ( td &+ 2d 4+ gd)iubs
2 2 2 Fd
S AU 210
(2L3 ( 2d + gd) - 224 2d 1d &+ 2¢4 g§d 1d) 2d - T

2 2 bo

(2¢€4 2d - 224 ¢d) ( |d + 2d ¢+ Fd)iubs
2 2 2

'-----'-----"-‘--‘---‘-'-‘----'-------V

gd-d

1
i
i
i
H

48




0¢

(¢ ¢+ 2)so0) S —

Ye

e

(e + 2)s0d =

ye

( 1d &+ ¢d)
2/15 2 2 ...mnc
g¢d d _._Q
[+1)
<
( 1d + gd)iubs ¢ 19 + ¢d)
4 2 275 2 2 _QQ
y Ld ye
2

(1e'v "b3) m:o:o.:uol._

;
.
M
;




. BB S S T e e e,
»

T R e A L T I T et et Dl

(€2)93 &+ nl (((9)d31)s03 (($)d3)s03 ((v)dayurs 4+ ((9)diyurs ((7)d3)s09))

(((9)3)s0> ((7)3)urs < ((9P)uts ((g5)31)s0> ((9)3)s03 ) ,

(C(1)d3 4+ ng¢ (((9)d3)uss ((9)d3)uss

((9)d3)s03 ((grdiysor ((%)d3)s02))

_bie
(C(9)3)urs ((7)3)uLs - ((9)3)s09 ((S)3)so> navvuvaUVV

T
= ((S)Qq3)uLs nacvauvaU ((£)q3)s03 -y, ()1 f)soo

(€(s)q1)so0> ((£7q3)uss

. . _Ele
((ma1)urs c(ra93)urs ((2)10)us - ((7)a)uLs ((£)93)$03 ((2))1()so0o a.m@ :
(C(S)aDuLs ((9)a3)s0 ((g)qayurs - (53933502 ((£3q3)503) ((2))0)uss - . Nﬁﬁ A
(105393503 ((£rq3)uLs - ((5)qajurs ((%)93)%03 ((£)93)503 =) ((2)11)s05 n_ﬁo
(€€$393)593 ((%)93)s05 ((g)qijurs , (€9)91ruts ((£193r)509) ((2)10)urs - e
(((S)9)rues ((£rq3)urs - ((5)q1)s09 ((7)93)805 ((£)33)503) ((2)1()s0 130

(62't 'b3) suoybnba -



T

(Nl ((9)d3)S03 ((§)dINULS ((G)II)ULS ((%)I)ULS +

(€2)93 + Nl (((9)d3)509 ((§)d1)$22 ((9)dIIULS + ((9)dIULS ((9)d1)502))
(C((9)3)S0 ((9)3)S0I = ((I)IIULS ((§)I)SO0I ((¥)I)uLts) +

()43 + Nl (((9)d3)uLs ((¥)dI)uULs = ((9)d3)SO0I ((§)d1)S0d ((%)d1)$03))
(€(9)3)S03 ((S§)I)SOI ((%)IYULS - ((9)I)ULS ((¥)3)S02 -))

€€€5$)Q3)502 ((%)GQ3I)SO03 ((£)QI)ULS + ((S)QI)LLS ((£)GI)S0I) +

(N0 ((9)d3)S03 ((5)dI)ULS ((G)I)ULS ((%)3I)S0I -

€((2)93 + Nl (((9)d3)S03 ((5)d1)s0d ((¥y)dI)uts + ((9)dI)uts ((%9)d3)s0))
(€(9)3)S0 ((#)IIULS = ((9)I)ULS ((S)I)ISOI ((%)3I)S0d =) +

()93 + nl (((9)dI)uLs ((%)dI)uLs - ((9)d31)S02 ((§)dI)s0d ((%)dI)sLI))
CCCPIIIULS ((#)I)ULS = ((9)3I)SOD (($)3I)SO0I ((%)3)S0I))

(€((S)QqI)ULS ((%)Q3)S0I ((£IQI)ULS ~ ((§)93I)SOI ((£)QI)S02)) (()1f)Huis -
((nl ((9)d3)s03 (($)dI)utls ((SIIIULS ((Y)I)uls +

(€2)d3 + nl (((9)d1)s0d ((5)dI)s0od ((y)dIyuts + ((9)dI)utls ((9)d3)s0))
C((9)3)S03 ((9)3)S03 = ((9IIIULS (SISO ((9II)ULS) +

()93 ¢+ nl (((9)dI)uLs ((9)dI)ULs - ((9)03)S0I ((§)d3I)S03 ((%)d1)s0))
(€((9)3)S03 ((§)I)SOI ((9)I)ULS = ((92I)ULS ((%)3)S0I -))

€(C(S)qI)ULS ((£)GIIULS = ((S)QI)SO0I ((%)QI)SOI ((£)QI)S0I) +

("l ((9)d1)s0d ((§)dI)uLs ((S)I)ULS ((9)3)sS0d -

51

R



((9)3)ULs ((SIIIULS ((9IIULS & ((L)DI + nl (((9)dI)uts ((%)dI)uts -
((9>d3)s03 ((§)d3)S03 ((9)d3)S03)) ((9)3I)SOI -((SIIIULS ((9)I)uULS -)
(C(S)QIIULS ((7)Q3)SOI ((£IFI)ULS - ((S)FI)S0I ((£)G3)S03)) (()1fHurs -
((nf -((9)d31)s03 ((g)dijuis anmv%v:mm +

(€2)d3 + nl (((9)d3)$03 ((5)T3I)S0d ((%)dI)urs +

((9)d3)uts ((9)d1)s$03)) ((9)I)uts anmuuVWOu +

((1)d3 + nl (((9)dI)uts ((y)dI)ULs - ((9)d1)S0I ((5)d1)sod ((%)d1)s0I))
((9)3)S02 ((S)3I)S0I =) ((¥)QI)uls ((£)q3)S0I +

(Pl ((9)d3)s02 ((G)dI)uULs ((S)3I)SOD ((%)3I)S0d -

((2)d3 & nl (((9)93)502 ((§)DdI)S0d ((9)dI)utLs + ((9)dI)uts ((%)d3)s03))
((9IIIULS ((S)IIULS ((%)3)SOD + ((LIdI + Nl (((9)dI)uts ((%)dI)uirs -
((9)d3)s03 (($)d3)S02 ((9)d3)S02)) ((9)3I)S0I ((S)I)IULS ((%)3)SOI -)
(CCS)QI)uULs ((£)QIIULS - (($)G3I)SOI ((%)QI)SII ((£)Q3I)S0I) +

(nl ((91d3)502 ((§)dI)ULS ((5)I)SOI ((H)IjuLs -

((2)93 + nl (((9)d31)S02 ((5)d3I)S0I ((H)dI)uls + ((9)dI)uts ((%)d3)s0I))
(€9IIULS ((§IIIULS ((9)IIULS &+ ((1)FI + nl (((9)dI)uts ((9)dIyuts -
((9)d3)s03 ((5)d31)S03 ((9)d3)S03)) ((9)3I)SOI ((S)I)ULS ((9)I)uULS -)

(€(S5)Q3)S02 ((£)GIIULS = ((S)QI)uULS ((%9)93)SO0I ((£)Q3I)S0d =)) ((2)1{)so0d

Si0
130

52



E=SSN U

((nf ((9)d3)s03 ((g)dI)uts ((g)I)uts +

(€293 + nf (((9)d3)$02 ((§)d3I)s0d ((%)dI)uLs +

((9)d3)uts ((%)d1)S02)) ((9)3I)ULS ((S)3)s0I +

C(CL)I + n{ (((9)d3)uts ((9)dI)uLs - ((9)d1)sod ((5)d3)s0d ((9)di)sod))
((9)3)S03 ((S)I)¥02 <) ((9)93I)ULS ((§£)gI)uLs +

(Nl ((9)d3ys03 ((g)dI)uts ((5)3)s0d ((7)3)s0d -

(€243 + nl (((9)d3)$02 ((5)d3I)s0d> ((y)dI)uLs + ({9)d3)uis ((4)di)sod))
((9)3)ULS ((SIIULS ((9)3)502 + ((1)d3 + nl (((9)di)urs ((9)dijurs -
((9)93)s03 ((5)d3)s0> ((9)dI)S03)) ((9)3I)SO3 ((S)I)uLs ((%)3)s02 =)
(€($)G93)$03 ((¥)q3)S02 ((E£)GI)ULS + (($)QI)ULS ((£)931)S0I) +

(nt Aﬂovmuumou (€(S)dI)ULS (($)I)SO03 ((y)I)uts -

(€(2)93 + nl (((9)d3)s02 ((5)d3)s09 ((7)d3)urs + ((9)dI)uLs ((9)di)sod))

e

53

¢ cemnmeac.



(€(9)3)S33 ((S)3)SO ((YII)ULS ~ ((9)I)ULS ((9)3)SOD =) ¢

- (CL)91 + nl (((9)dI)uts ((y)dI)uLs - ((9)di)sod ((§)d3)so0d ((%)di1)s02))

(CC9)3)ULS ((S)3I)SOI ((9)I)ULS = ((9)3)S0 ((9)31)S09))

3

(C(S)QI)ULS ((%)93)8C2 ((L)QI)ULS - ((5)QI)S0? ((£)gq3)s02)) anmv~mvcmm -

((Ly)d>

(((2)43

((L)d3

(c2)da

(CL)a

(CCC2)d3 + nl (((9)d3)s02 ((5)d1)s0d ((y)di)uLls 4

((9)da)uts ((9)d31)$03)) ((9)3)SO0I ((S)I)ULS 4

Nl (((9)d3)uLs ((9)dI)uLs - ((9)d31)s03 ((5)d3)s0d ((%)d3)s02))
((9)I)uULs ((SH)I)ULS) ((%)QI)ULS ((£)G3)S0I &+

Nl (((9)d3)s0d ((5)dI)sod ((9)dI)uts 4+ ((9)dI)uts ((9)d1)s02))
(€(9)1)S02 ((S)3I)s0> aAcvuvwou = ((9)I)ULS ((9)I)uLts) +

nl (((9)d3)uts ((7)dI)uts - ((9)d3I)S0d ((5)d1)sS0d ((9)di)s03))
(€(9)3)S0 ((%)I)ULS = ((9)IIULS ((S)I)ISO0I ((%)3I)S0d -))
(C(S)QITULS ((€)QIIULS - ((5)QI)SOI ((%)QI)SO3 ((£)93)S0I) +
Nl (((9)93)$02 ((5)d1)S0d ((9)dI)uLts + ((9)dI)uLs ((9)d31)s03))
(€(9)3)S02 ((§)IISOI ((%)II)ULS = ((9)I)ULS ((%)3)SOd =) +

n{ (((9)dI)uLs ((¥)dI)uLs - ((9)d31)s03 ((5)d1)s03 ((9)d1)s03))

(CC9IIIULS ((S5)I)S0I ((7)I)ULS = ((9)3I)SOI ((%)3)$0I))

€(€(S)Q3)S0 ((£)AI)ULS - ((S)QI)ULS ({»)QI)SOI ((£)93)S0d =)) ((2)1()s0>

R i1
130

UL S0 B st ) S AT e 2T

54




(€(S>q3)s0> ((g)qiyurs - ({S)Qq3)urs ((%)q31)soa ((£)q3)s0d ) (C2)10)urs

(C($)q1)urs (¢y)q3)so0>s ((£)q3)urs -~ ((g)qi)sos ((£)93)s02) ((2)1f)sood

((($)Gq3)$02 ((%)91)S03 ((£)q3I)uts + (€(S)QI)ULs ((£)93)s02) ((2)1()s02 +

(((5)Qq3)uts ¢(£)qI)Uts - ((5)q1)s03 ((%)Q33S03 ((£)93)s$03) ((2))[)uts

(€€€2)d3 + nl (((9)di)so> (($)93)s03 ((y)dajurs 4

(€9)d1)uLs ((49)d31)s03)) ((9)31)sos ((SHurs 4

(€LY + nl (((9)d3)urs (€y)dIyuts - ((9)d1)s05 ((g)di)sos (¢9)d31)s09))
((91yuts ((s)3)uts) ((v)qajyurs ((£)q3)uts 4

(€(2)93 + nf (((9)d3)so> (($)d3)s0d ((y)dijurs 4 ((9)91)uLs ((y)di)soay)
(€(9)3)502 (($)3)s05 ((%)3)s0s - ((9)3)uLs ((9)3)uts) +

((L)d3 + Al (((9)d3jurs ((7)d3)uts - ((9)d31)s03 ((5)d3)son ((9)d3)so02))
(C€9)3)503 ((9)3)uts - ((9)31)uts (€5)3)s03 ((9)3)s03 .))

(€€$)33)s02 ((%)1q313s05 ((g)qijurs 4 (€$)q3)uts ((£)q3)s03) o

(€(€(2)93 + nl (((9)d1)so> (($)d3)s02 ((9)dI)uss + ((9)d3)uis ((9)d1)so03))

e
“2je

e
=230

55

R T



P R AR D AL L S A N Ak tha L i d (e Rk

(CL)F3 + Nl (((9)d3)uLs ((9)dI)uLs - ((9)d2)S03 ((S)d3)s0d ((%)d3)s02))
(CC9IIIULS ((9)I)ULS - ((9)3)SO0I ((§)I)SOI ((%)31)S03))

(€($)93)$03 ((£)QI)ULS - ((S)QIIULS ((9)QI)SOD ((£)q3)S0 =)) aﬁwvu_vcmm +
. (Nl ((9)d3)S02 ((S)dI)ULS ((S)IIULS ((9)I)uLs +

(€2293 + nl (((9)d3)s0d ((5)d3)S03 ((9)dI)uLs + ((9)dIjuts ((%)d3)so0d))
(C(9)3)S03 ((9)3)$03 - ((9)I)ULS ((§)I)SOI ((9)I)uLs) +

(€1)93 + nl (((9)03)uts ((9)dI)uLs - ((9)d31)$03 ((5)d3)s0d ((%)d3)s02))
(C(933)S03 ((5)3I)SOI ((¥)I)ULS = ((9)I)ULS ((9)3)$0d -))

(€(S)Q3)S03 ((%)93)S02 ((£)QIIULS + ((S)QI)ULS ((£)qI)S0d) +

(ML ((9)d3)502 (($)dI)ULS ((S)IIULS ((9)3I)S09 -

((2)93 + Nl (((9)d3)s03 ((5)d3)s0d ((7)dI)uLs + ((9)dI)uLs ((9)d3)s0d))
(€(9)3)S02 ((9)I)ULS = ((9)I)ULS ((G)1)SOD ((7)31)802 =) 4

(C1)d1 + Nl (((95d3)uLs ((9)dI)uts - ((9)d3)s02 ((5)d3)s0a ((%)d31)s03))
CC(9IINULS {((9)IULS ~ ((9)3)S0I ((5)3I)SO ((%)1)S03))

(((S)q3)urs ((7)Q3)803 ((£)QI)ULS - (($)GI)S0I ((£)Q3I)S03)) ((2)1[)s0d

((2)Q3)urs ((£)Q2)S03 ((2)1f)HuLs + ((9)q3)uts ((g£)GI)uLs ((2)1()s0d

SHTAL. L

_vie
“2i0

_sie
“2je

56



€(9)€3)$03 (($)d1)S03 ((%)d1)s023)) ((9)3I)S0I ((S)I)ULS ((%)3I)SO02 )
(CCS)QAISOI ((%)Q)ISOI ((E£)AINULS + ((S)GI)ULS {(£)G3)s0I) +

(L ((9)d1)$02 ((S)EIIULS ((S)IFSOI ((y)I)uts -

(€(2)d3 + n{ (((9)d3)503 ((§)d1)s0d ((9)EI))ULS + ((9)dI)uts ((%)d3)s0I))
(€9)IIULS ((SIIIULS ((9IIULS &+ ((1)CY + nl (c(9rdIyurs ((y)diyurs -
((9)d3)S03 ((5)d1)S0I ((9)03)S03)) ((9)3)S03 ((SHNULS ((¥)NULS =)

(CCS)QIIULS ((9)Q3)SOI ((E£)QI)ULS ~ ((§)G1)S02 ((£)Qq3)$0I)) (()1()s0

((nl ((9)d31)503 ((S)AIHULS ((S)I)ULS ((7)I)uULS +

((2)43 + nl (((9)d3)503 ((§)dI)SOd ((#)dI)uULs + ((9)dI)uLs ((7)d3)s0I))
(C(9)3I)SO3 ((9)3I)SOD = ((9)I)ULS ((S)I)SOI ((P)NuULtsS) +

(C1)d3 + nl (((9)dI)uts ((9)dI)uLs - ((9)d1)s0d ((5)dI)s03 ((%)d3)s0d))
(€(9)3)S0I ((S)I)SOI ((H)I)ULS ~ ((9)I)uls nﬁcwuvau -))

(C€S)QINULS ((EIQI)ULS ~ ((5)QI)S0I ((%)Q3)SOd ((£)93)S02) +

(nl ((93)d3)S0d ((S)dI)uLs ((S)HI)uLts ((%)3)S03 -

((2)93 4 nl (((9)d3)503 (($)d1)s0d ((9)dI)uLls ¢+ ((9)dI)uULs ((%9)d3)s0d))

(C(9)3)S0I ((%)I)ULS = ((9)I)ULS (($)I)SO03 ((9)3)S0I ~-) +

Sie
“2je

57




(Nl ((9103)302 ((5)dI)ULS ((5)3)S0 ((9)3)S0) =

(€2)d3 + nl (((9)d3)503 (($)d3)s03 ((9)dIjuts + ((93d3)uLs ((%)d3Is03))
(€9)IULS ((S)I)uULS ((H)I)S0I 4 ((1)d) + nl (((9)dI)uLs A.eunuvmmm -
€19303)502 (($)d3)s03 ((9)d3)$03)) {(9)31)S03 ((S)I)uLs nacvuvmmu -)
(€€SIQIIULS ((£)qI)ULS - ((S2QI)S0D ((%)QI)SOI ((£)q3)$0I) +

(Nl ((9)d3)s03 ((5)dI)IULS (($)3)SO3 ((9)I)uLs =

(€293 + nl (((9)d3)$02 ((5)dI)SOd ((5)dI)ULS 4+ ((9)dI)uLs ((%)d3)s02))
C(9IIIULS ((SIULS ((7IIIULS + ((1)FI + nl (((9)dI)urLs {{y)diyuss -

((9)d3)S03 ((5)d3)s03 ((9)di)scI)) ((9)3)302 ((S)3Iyuls g(y)uLs <)

((€S)Q3)S03 ((£)QI)ULS ~ ((S)QI)ULS ((%9)QqI)S02 ((£)Q3)$02 -)) ((2)1f)uis +

(Pl ((9)93)$03 ((§)dI)uULS ((S)I)ULS +

(12793 + n{ (((9)€23805 {(5)d1)s0d ((9)dIjuis +

((9)d3)uts ((9)93)S03)) ((9)I)ULS (($)I)S0I 4

(C1)91 = nl (((9)93)uLs ((9)dI)uLs - ((9)d1)s0? ((S5)d1)sod ((9)d3)soay)
((9)3)S02 ((S)I)SA3 -) ((9)QI)ULS ((§£)qI)uLs 4

("L €(9)d3)S03 ((5)dI)ULS ((5)I)SOI ((9)1)$03 -

(€2)9d3 + nl (((9)d31)$03 ((5)d1)$03 ((¥)dIjurs + ((9)d3)Uts ((%)d1)so3))

C(9I33ULS ((S)IULS ((%)3I)SOI ¢+ ((1)FI + nl (((9)dI)uLs ((y)ayurs -

58



PSP

(((2)da

((LHa

(((2)d3

((L)d3

((IDULS ((Sr1HULS) ((9IqULS ((§)q1)uts 4

NE CC(91d3)50 ((5)d1)s03 ((y)dayurs 4 ((9)d3)uts ((y)di)soay)
(€(9)33$02 (($)3)S03 ((9)31)s03 - (€9)3)uts ((9)3)uLs) +

N C9rdurs ((mdirurs - ((9)d3)s05 ((gydayso ((9)d3)s03))
(€(9)3)503 ((1)3)uLs - ((9)3)IULS ((§)31)503 ((9)3)505 y)
(€€£93)502 ((¥)33)502 ((£)Q3)Uss + (($IqI)uts ((£)93)s503) +
NE9193)503 ((5)dayson ((yrdayurs & ((9)dayurs ((¥)d1)s03))
(0931502 (($)3)503 ((9)1uLs = ((9)1)uss ((9)3)s05 -y o

Nl Cardirurs ((9)dayuts - ((9)d2)503 ((g)d3ysoa ((%)d3)so03))

(CC9)uLs (($)1)S03 ((y)3)urs - ((9)3)s02 ((9)3)s503))

(€(S)Q3)uts ((9)q3)sod ((£)a3)ues - ((5)q3)sod ((£)Q3)303)) ((2)1f)so0>

((nf ((9)da)sos ((g)di)yurs (($))uts
(€2)d3 + ni (((9)d3)s03 ((5)d1)so02 ((%)d3)urs

((9)43)urs ((9)di)sod)) ((9)uLs (($)1)s63 +

(CL)93 ¢+ nl {((9)dI)urs ((73d3)urs - ((9)d1)s0d ((g)d3)son ((%)d31)s03))

((9)3)$02 ((€)3)802 ~) ((9)qI)uis ((£)q3)s02 4+

9{e
214

59




((L)dl +

(€(2)dy +

(C1)03 +

(¢2)dy +

((1)d3 »

(((S)GQ3)s0d

(CL)dy «+

(C({2)93 + nl (((9)d3)s0d ((5)dI)s0d ((9)dI)uts +

((93d3)uLs ((%)d3)S02)) ((9)3)S0I ((G5)I)uts +

Nl (((9)dI)uls ((9)dI)uls - ((9)d1)s0I ((5)dl)sod Aﬁqvawumouuv
((9)IIULS ((§3IIULS) ((¥)QI)ULS ((£)93)S0d +

Nl (((9)d3)s02 ((65)d3)s0d ((y)dI)uts ¢+ ((9)dI)uts ((9)d31)s0I))
(C(9)3)S02 ((S§)I)SO0I ((%)I)SOI « ((9)I)ULS ((9)I)uLs) +

nl (((9)d3)uLs ((%)dI)uts - ((9)d31)sod ((g)di)sod Ancvawwnou,v
(€(9)33502 ((7)IVLS - ((9INULS ((§)I)S0? ((9)33503 =))
(C(S)QI)ULS ((£)QI)ULS - ((§)G3)S0d ((%)G3I)SO0I {((£)qI)S0I) +
Nl (((9)d3)S03 ((5)d3)S03 ((%)dI)uts + ((9)dI)uts ((y)di)so3))
(C(9)3)S0D ((S)IISOI ((¥)IIIULS = ((9)I)ULS ((%)3)S0d =) +

Nl (((9)d3)uts . ((y)dI)uLs - ((9)d31)s0d ((§)d1)S0d ((%)d3)s03))
(C(9II)ULS ((S)IIS0I ((9)I)IULS =~ ((9)3)SOI ((%)3)$02))
(CE)QI)ULS ~ ((SIAIIULS ((9)QI)SOI ((£)QI)SOI =)) ((2)1f)Huts +
({C(2)d3 + nl. (((9)d3)S0d ((5)d3)s0d ((¥)dI)utLs +

((9)d3aj)uls ((9)d3)S03)) ((9)3)S0I ((S5)I)uts +

Nl (((9)93)uLs ((9)dI)uULs - ((9)d1)$0d ((5)d3I)$03 ((%)d1)s03))

60



((9)3)ULS ((S)I)SO0I ((9)I)ULS) + ((1)d3 + nl (((9)dI)uts ((y)di)urs -
((9)d3)$03 (($)d3)S02 ((%)dI)S0I)) (((9)3I)S0I ((5)3I)SOI ((¥y)I)uUis =~
. ((9)I)ULS ((%)35802 <)) ((S)Q3)S0d ((%)Qq3)uLs -

(Nl ((9)93)S02 ((6)dI)uULs ((5)IIULS ((%)3I)S0d -

o -

((2)d3 + nl (((9)d3)s03 ((§)d3I)s03 ((%)dI)urs

((9)da)uts ((9)d1)S0I)) (((9)3)S0I ((9)3)uls
((9)3)ULS ((§)3)SO3 ((9)I)SOI =) + ((1)d3 + nl (((9)dI)uts ((y)dI)uss -
€((9)d3)s0d ((§)d3I)S03 ((%)d1)S03)) (((9)I)ULS ((%)I)uls -

€(9)3)$02 ((S)I)SOI ((%)I)SOI)) ((S)QI)uls ((9)q3I)uls

((%)Qq3)so0v

(($)Q3)uLts ((y)Qqa)urs

(($)G3)S02 ((9)AI)uLs -

bio
eje

gle
€40

_zie
K3

_ e
K30

61

e e



(nl ¢(9)d1)s02 ((g)di)uts ((G)I)uls

+

€(2)93 + nl (((9)d3)S02 ((§)d3I)S0d ((9)dI)uLs + ((9)dI)uts ((9)d3)s0I))

((9)IIULS (SIS0 + ((1)d3 + nl (((9)dI)uLts ((y)dI)uts

((9)93)$02 ((5)d3)S0I ((9)d1)S0I)) ((9)3I)S0D (($}33)S03 =) ((%)T3I)S07
(nl ((9)d3)s0d Mamvmuvcmm ((§)3)S02 ((%)3I)s0

((2)d3 + nl (((9)d3)s$0I ((5)dI)S02 ((9)di)uts

((9)dI)uLs ((%)d3)S02)) ((9)IIULS ((S)IIIULS ((9)3)$0

+

+

((1)93 # nl (((9)dI)uts ((9)dI)uts - ((9)dI)s0d ((§)d1)s0d ((¥)d3)s0I))

((9)3)S03 ((S)I)ULS ((%)3)SOI -) ((5)Q3)50d Aacvauvlmn
(N ((9)d3)S0I ((§)dI)uls ((5)I)SO0d ((%)I)uls
€€2)93 + nl (((9)d3)S0I ((§)01)S0I ((y)dIruts

((9)d2)uts ((9)d3)S02)) ((9)IULS ((SIIIULS ((%)II)UsS

+

((1)93 + Nl (((9)dI)uLs ((%)dI)uLls - ((9)93)S02 (($)d3I)s0d ((%)d1)s0))

((9)3)S03 ((S)IULS ((9)ULS =) ((S)QI)uULS ((7)q3)utls

(nl ((9)d3)S03 ((S)dI)uts ((S)IIULS ((7)I)ULS +
€(2)d1 + Nl (((9)d3)s0I ((§)d1)s0d ((y)dI)uts +

€(9)03)uLs ((9)d3)S03)) (((9)3)$03 ((9)3I)S0d ~

_ste
“eje

62




et et by et S ok ekt n e e o

o .He _zie _ue
bl bl bie

.

(€((2)93 + nl (((9)d3)s02 ((G)d1)s0> ((7)d3j)uis + ((9)d3)urs ((%)d31)so03))

((9)3)S02 ((S)I)uts + ((1)d3 + n[ (((9)dI)uts ((%)d3i)urs
((9)d3)s02 ((5)d1)s02 ((4)d1)s03)) ((9)3)uULs ((C)I)ULS) ((9)q1)S0I +

((€2)93 + nl (((9)d3)s03 ((g)di)sod ({9)d3)urs

63

((9)dajuts ((%)d1)s03)) (((9)3)s03 ((5)3)502 ((%9)3)s03 -
((953)ULsS ((#)ULS) + ((12d) + N[ (((9)da)uts ((9)d3)urs -
((9)01)s03 ((5)d1)s03 ((%)d31)s09)) (€((9)3)802 ((9)3)uts -

((9)3)ULS ((S)I)S0 ((9)3)$CI -)) ((5)G3)sS0d ((?)Qq3)uts -
(€€2)d1 + nl (((9)d3)s02 ((5)dI)S0d ((%)dI)uis +
((9)d3)uts ((%)d3)S03)) (((9)3)S02 ((§)I)SOI ((9)I)ULS =

((9)3I)ULS ((¥)I)SOI =) + ((1)d3 + N[ (((9I6I)uLs ((y)di)uis -

(€9)C3)SC3 ((5)d3)S03 ((%)dI)S03)) (((PIIIULS (()I)ISOI ((9)I)ULS = _94@
€40

((9)3)S02 ((%9)3)S$03)) ((S)QI)ULS ((%)qI)uts



(€(9)d)uLs ((SI)dI)ULs ((S)I)ULE ((y)IIuLs -
(€(9)d3)s0d ((y)dI)uts - :Sa&ﬁm ((§)d1)s03 ((y)d3i)sod -)

(€(9)3)S03 ((S)I)SO0I ((%)I)ULS = ((9)I)uts ((%)313503 =-) +
Anaovnchmm (($)d3)S02 ((9)dI)uts - ((9)d1)S0d ((%)d3)s0d)
(C(9)3)S0I ((%)3)S0I - ((9)I)ULS ((§)I)S0I ((%)3I)uLs))
(€(S$)Q3)S02 ((9)QI)S0I ((£)QI)ULS + ((S)AI)ULS ((£)QI)S0I)) ((2)1f)Hurs -
(CCC9)TIJULS ((SIAI)ULS ((G)IIULS ((%)3)S0I +

€(€(9)d1)S0I ((%)dI)uLs - ((9)dI)uls ((§)d1)s0d ((%)dI)s0d <)

(C(9)3)uts ((%)3)uts - anovuvaU ((S)3)S02 ((%9)3)S09) +

(((9)dI)uts ((§)d1)S02 ((%)dI)uls - ((9)d1)s0d ((%)d1)s0I)

(C(9)3)S0I ((H)I)ULS = ((9)I)ULlS ((S5)3I)SVI ((%)3)S0I -))

(€(S)Q3)S03 ((£)qI)uls = ((S)GI)ULS ((%)q3)S02 ((2)Q3)S02 =) +
(C(9)d3Iyuls ((S)HINULS ((§II)ULS ((9)I)ULS =~

nanouauumOu ((7)d3)ULs - ((9)dI)uLs ((5)dI)S0I ((%)d3)sod -)

anAOVuvqu ((5)35503 ((9)IYULS « ((9)I)ULS ((9)3)SOd =) +
{€(9)d3)urs ((5)di)so? aacvnuubmm - ((9)d3)S03 ((%)d1)s02)
(C(9)3)S02 ((%)3)S0I = ((9)I)ULS ((S)I)SO0I ((%)I)urs))

(((S)QI)ULS ((£)QI)ULS = (($)QI)S0D ((2)QI)SOI ((£)q3)$02)) mawudmvm@o

_vie
~ b0

64

P T T



AR ST L : Goeshaay

(€(9)d3)uLs ((S)AI)uLs ((§)I)SO ((9)3I)S0D +

(((9)d3)s03 ((y)dijurs - Aﬁoynuucmm ((§)d31)s02 ((%)d3)s0d -)
(($)3)S0I ((S)I)Uts ((9)I)SOI « (((9)dI)uLs ((5)dI)sod ((q)d3yurs -
nnOVmuvmoo ((%)d3)s03) ((9)3)uLs ((S)I)ULs ((%)3)s0))

(€(S)QIH)ULS ((£)QI)uLs - ((5)Q3)SO0d ((9)93)S03 ((£)qI)S0I) "+
(€(9)dI)uts ((5)dI)uULs (($)I)SO0 ((%)3I)uts +

(1(9)d3)503 ((%)dI)uls - ((9)dI)uts ((5)d3)s0d ((9)d1)soI -)

(€9)3)S0d ((S)I)ULS ((9)IIULS - (((9)dI)uLts ((6)dI)SOI ((9)dI)uLs =

o)
prd
4~ )

((9)d3)S03 ((#)d1)S02) ((9)IIULS ((SIIIULS ((923I)ULS)

<
Y
4~ ]
65

(€(5)Q3)S02 ((£)QI)ULS - ((S)QI)ULS ((%)Q3)SO0D ((£)GqI)S0d =)) ((2)r1[)sod

AAAAOVnuvcwm.nmmvauMCmm ((S)I)ULs ((7)3)S02 +

€(€(9)d3)503 ((%9)dI)uls - ((9)dI)uts ((§)d1)s0d ((%)d31)$0I =)
(C(9IIIULS ((¥))ULS = ((9)3)SO0I ((S)I)ISOI ((9)3)S0I) +
C((gr)dayurs ((§)d3)sod ((%)dI)uts - ((9)d1)s03 ((%)d1)s03)
(CC(9)3)S02 ((9)I)ULS - ((9)I)ULS ((S)I)SOI ((%)3)S0d -))

€C(S)QIIULS ((9)93)S02 ((£)QI)ULS - ((S)QI)ISOD ((£)QI)S0I) +




aanaon~ucmw {(5)diyu,s ((SH)3yurs _ (((9)d31)s07 (¢9)d3yuys o
((9)d3)u;s ((s)d3)sos ((7)d3)s0>5 =) ((9)3)so0s ((S)3)soa _

ﬁnaouuuvcmm ((5)d1)so> ((%)d3juys _ ((9)d31)so> mavunuvmouv

(C(9)d3)yu;s ((S)d3)urs (($)3)so> ((7)3)s0>5 ,
(€(9)d31)s0s ((")d3)ups o ((9)d3)u;s ((s)d3)sos ((7)d3)so> =)

((9y3)s0> ((S)3)urs {(7)3)s0d _ (((9)d3j3u;s ((5)d3)sos ((9rdiyups o

(€(s)q1)sos ((9)91)s0> ((£)q3)urs ((S)q3)us ((£)q1)s07) ,
€€(9)d3)u;s ((S)d3)us (($)3)so> ((7)3)yurs

(€(9)231)s0>5 ((7)d3)urs _ ((9)d1yu,s (€$)d3)505 ((21d3)s05 .,
((9)3)so0> ((SHW)yuis (tr)urs o (€(9)d1)us ((S)dirsoy (C(9)d3)urs o

((9)d3)ses ({%)d3)s09) ((9)3)urs ((S))yurs ((?)3)uys)

(€($)q3)urs ((9)Qq1)s0> ((€)q3yurs . ((S)q3)ses ((£)q31)s09), (2310 urs o

(CC(9r1d1yus (€$)diyu;s ((S)yurs o (€(9)d31)s0> ((9d3y)ups o
((9)d3)uys (($)d3)sao ((%)di)son =) ((9)3)s0> (($)3)so> .
(€(9)d3)us ((s)d3)sos ((7)d3)urs _ ((9)d3)s0) ((%)d31)s09,

((9)urs ((S)2)s09) (2”63 us ((£)93)s05 ,

oy ERLEN: ik - e . e el "t P e 8t e PP TR et s e

66

T —

(R




(€(9)1)S03 ((¥)IIULS = ((9)IIULS ((5)I)SCI ((9)3I)SOI =) +
(((9)d3)uts ((5)d3)sad ((9)dijuts - ((9)d3)s0d ((%)d1)s0I)
nﬂaoyuvmou ((S)¥)SO3 ((%)1)S0I - ((9)I)uts nacvuvcmmuv
€€(S)Q3)S03 ((¥)Q3)SO ((£)AI)ULS + ((5)QI)ULS Aamvnuvmouuv
((2)10Huts = (((((9)d3)S0d ((y)dI)uss -

((9)d3)uts ((5)03)$03 ((9)dI)S0I =) ((NULS ((§HNULS +
(((9)d3)uLs ((§)d1)S0 ((9)dI)uls - ((9)d3)$03 ((¥)d3)s0I)
((9)3)503 ((S)IIULS) ((%)AI)ULS ((£)q3I)S0I +

((¢(9)d3)s0d ((y)dI)uts - ((9)d3)uts ((§)03)s0d ((%)d1)s0d =)

67

(C(9)IIULS ((S)I)ISO0I ((9IIULS = ((9)3I)S0 ((9)3)S0I) +
(((9)d3)uLs ((§)d1)s02 ((¥)dIIuLs - ((9)dI)s03 ((9)0d3)S0I)
(((€9)1)S09 ((S)I)SOD ((yIIULS = ((9IIULS ((¥)3)SOI =))
(((S)Q1)S03 ((£)GIIULS = ((§)AIIULS ((7)q3)S0I ((£)GI)S03 =) +
(€(€(9)d1)503 ((9)dI)ULS - ((91dI)ULS ((5)d3)s0? ((9)d3)sod =)
(C(9)1)S02 ((9)IIULS = ((9)I)ULS ((§)I)SOI ((7)I)s03I -+
(((9)d3)ULS ((§)d1)S0d ((9)dIuLs = ((9)d3)S03 (()d3)s03)

(C€9)3)SOd ((S)3)SOI ((%)I)SOI - ((9)I)uts ((7)3)uts)) 0&@

'\!

(€(S)QIIULS ((£)QI)ULS - (($)Q3)S03 ((9)93)$02 ((£)93)$02)) ((2)1{)s0?d *w@




0

£€€C(9)d31)s0d ((9)di)uss -

((9)d3)uts (($)d3)S0d ((9)d3I)SO3 =) ((9)I)ULS ((S)I)ULS +
(€(9)dI)uLs ((5)dI)S03 ((%)dI)uLs - ((9)d3)s0d ((9)d1)s09)
((9)3)S03 ((S)I)ULS) ((9)GQI)ULS ((£)qI)uLs ¢

(€((9)d3)$03 ((9)dI)uts - ((9)dI)uLs ((5)d1)s0d ((%)d31)s0d =)
CCC9)IIHULS ((S)IISOI ((¥)IIULS = ((9)3)SO3 ((%)31)S0I) +
(((9)d3)uts ((S)Dd3)S02 ((9)dI)ULS - ((9)dI)S0I ((%)d1)$03)
(C(9)3)S02 ((S)3)S0I ((%II)ULS « ((9)I)ULS ((9)3)$S0d =))
(((S)QI)UEsS ((9)Q93)S03 ((£)GI)uULS - ((S)Q3I)S02 ((£)93)S02) +

(C(((9)d3)s03 ((9)dI)uts - ((9)dI)uLs ((§)d3I)sod ((7)d3)so3 -)

_sle
“gje

o

£ I B R a2 TR T 2

_ue

_2e
sje

<)o

68




(C(9)dI)uLs ((SHdIHULS (($)I)ULS ((9)IF)ULS -

(((9)d3)s0d ((y)dijurs - ((9)dIyuts Anmvmuvmou ((%)d31)sod -)
(€(9)3)503 ((§)I)SOI ((PINULS = ((9IULS ((7)3I)S02 =) +
(((9)dI)uts ((§)d1)S0I “((¥)dI)uLts - ((9)d3)sod Aﬁmvauvmouv
(CC9)3I)SOD ((923)S0I ~ ((9)3I)ULS ((§)I)SOD ((Y)I)uLs))
({(S)F3I)SCI ((%)A3)SO0D ((E)ITI)ULS + ((§)QI)ULS ((£)GI)S02)) ((2)11)S02 +
(C((9)dI))uLs ((S)DI)ULS ((S)I)ULS ((9)3I)S0D 4

(C(9)d3)S02 ((%)d3I)uLs - ((9)dI)uLls ((5)d3I)soa ((y)d3i)sod -)
,mﬁﬁovuucmm ((Y)IIULS « ((9)3)SO02 ((5)3)SOd ((%)3)SCGI) +
(((9)d3)uLs ((53d31)S0d ((9)dIyuls - ((9)d3I)s0d ((%)031)s0I)
(€€9)3)S02 ((9)I)ULS = ((9)IIULS ((S5)I)SO0I ((%)3I)SO0d =))
€((($)G3)S0d ((£)qI)ULS ~ ((§)AI)ULS ((¥)g3)S0I ((£)QI)S0I =) +
(((9)dI)uts ((§)dI)uLs ((§)I)ULS ((%)I)ULS =

(€€9)d3)S02 ((%)dI)ULs - ((9)CGI)ULS ((5)dI)SII ((9)d3)s0d -)
C(C(9)3)S0 ((§)I)SO0I ((¥)I)ULS = ((9)IIULS ((%)I)S0I =) ¢
(((9)d3)uLs ((§)d1)SOI ((9)dI)uLls - ((9)d1)s0I ((%)d3)s03)
(C(9)3)S02 ((¥)3)S0I - ((9)3I)uUls ((§)3)s0I .aeuuv:wnvv

CC(S)AIIULS ((£)AIIULS = ((§)T3I)SOI ((9)GQI)LII ((£)QI)IS02)) ((2)1f)Hurs

_vie
s10

SRS .

69



(((9)dI)uLs ((§)dI)ULS ((5)I)SOD ((9)3)S0d +

(€(9)d3)s02 ((%)dI)uts - ((9)dI)uts ((5)d3I)s03 ((9)d1)sod =)
((9)3)S02 ((S)INULS ((%)3I)SO0D = (((9)dI)uis ((§)d1)s0od ((y)dI)uls -
((9)d3)sod ancvauvwoov ((9)I)ULs ((S)I)ULS ((9)31)S03)

€(€(S)Q3)S02 ((%)q3I)S0I ((L)GI)ULS + ((S)AI)ULS ((E)GI)S0I) +
(€(9)dI)uLs {(S)MAI)ULS ((G)I)ISOI ((9)I)ULS +

(((9)d1)sSCI ((%)0234UiS - ((9)dI)uls ((5)dI)S0d ((%9)dI)sol =)
((9)3)S03 ((G)INULS ((%)I)ULS « (((9)dI)uLs ((§)dI)sca ((y)dijuts -
((9)d3)sod Aa¢umuumouv ((9)3I)ULS ((S)I)ULS ((9)I)uts)

(((S)QI)uULSs ((%)Q3)SOI ((£)QI)uULS - ((S5)Q3I)S0I ((£)q1)sS02)) (tgr)1{)sod

(€C(9)dI)uULS ((S)TI)ULS ((G)I)ULS ((9)3I)SOT 4

(€(9)d1)s02 ((9)dajuls - naounuwc*m ((s)di)sod Aa¢vauum@u =)
(C(9)IJULS ((P)I)ULS = ((9)3)SOD ((S)I)ISOI ((%)3)S0I) +
(€(9)d3)uts ((S)dI)sod ((%)dI)uts - ((9)d1)S03 ((%9)d3)Ss03)
(C(923)S03 ((#)I)ULS = ((9)IIULS ((S)I)SOI ((%9)3)S02 =))

(C(S)QI)ULS ((%)Q3)S0D ((£)QI)ULS - ((5)Q3I)S0I ((£)q3)$0d) +



[

e

i

CCC(9I93)uLs ((5)dI)uts ((c)ljurs - £€((9)d3)s02 ((y)dI)urs -
((9)d3)urs ((5)d1)s0d ((y)di)sor - ((9)3)803 ((5)3)so3 -
(€€9)d3)uts ((5)d31)s0d ((y)di)urs - ((9)d31)s03 ((9)di)sos)
((9)I)uLs (($)31)s03) ((%)yqijurs nnMvamvmoo +

(€(9)d3)uts ((g)dijurs ((S)3)S02 ((9)3)s03

(€(9)d3)s502 ((y)dI)urs - ((9)di)urs (($)C31)s93 ((y)di)sosr -)
(933803 ((S)I)ULs ((7)3)502 - (4¢9)diyurs (($)d3)sod ((y)dijurs -
(€9)d3)s03 ((9)d1)s09) ((9)3)urs ({S)3ruts ((9)31)s09)

(C(5)a)uLs ((£)q3)uts - ((g)a3ysoa ((2)Q3)s03 ((£)q3)s023) +

. | {€(92d3)uLs ((g)dayuts ((gy3)soa ((7)3)uts 4
(€(9)d3)s03 ((9)dI)uLs - ((9)d3juLs ((S)d313502 ((y)di)sos -)
((9)3)S03 ((5)I)yuts ((yy2ruLs - (€(9)d3)uis ((5)da)sod ((y)dIjurs -
((9)93)s93 ((%)d1)s03) ((9)3)urs ((SHI)uts ((y)3)urs)

(€€($)93)s0d ((g)qI)uts - ((g)gqa)urs (€9293)S03 ((£)03)S02 ~)) ((2)1[)urs 4
CCCe9dyurs ((5)diyurs ((gy3jurs - (€(9)d3)s02 ((9)dijurs -
((9)d3)uts ((5)d1)soo ((9)d3)sos =) ((9)3)S03 ((5)3)s03 o

€((9)d3)uLs ((g)di)sos €(%?)d3)uts - ((9)di)so> nnvvnuymOUV

((9)3)uts ((gr313s509) ((NQI)uLs ((g£r)q3)urs

7




((€9)3)S02 ((9)IIULS - ((9)I)ULS ({5)I)SO3 ((%)I)SEI =) +
€C(9)d3)uLs ((§)dI)sod ((y)dijuts - Aaowauvmou ((%)d1)s03)
€C(9)3)SVI ((S)I)SOI ((%)I)SO0I ~ ((9)I)uts ((r)3yuts)y)
€(€(S)Q3)S0d ((%)Q3I)SOI ((EIQI)ULS + ((S5)qI)uts namvmuvmouvv
((2)10)509 4+ (({((9)d1)s0d> ((9)di)uts -

((9)d3)uLs ((§)d1)S0d ((%)d3I)S0d =) ((9)I)ULS ((S)I)ULS +
(((9:d3)uts ((g5)di)sod aacvauv:,m,o ((9)d3)s03 ((%)d3)s023)
((2)31)S02 ((G33IIULS) ((%)QI)ULS ((£)q3)S0d +

((((9)d1)sod ((y)dijuts - nacvauwpwm (($)d31)so0d ((9)d3i)sod -)
(CC9IIIULS ((5)3ISOI ((H)IIULS = ((9)3I)SOI ((9)3I)S0I) +
(C(9)d3)uLs ((§)dIIS0I ((9)dI)uLs - ((9)d1)s03 ((%)d1)s0?)
(€(9)3)S02 ((§)I)ISOI ((¥XI)ULS = ((9)I)ULS ((9)3)S02 =))
(€(($)q3)S02 ((€)QIIULS = ({S)FIIULS ((¥)QI)SO3 ((£)]3)S0I =) +
(€((9)d3)s0 ((%)dI)uLs - ((9)dI)uULs ((5)d3I)S0d ((4)d3I)so0d -)
(C(9)3)S02 ((%)IIULS = ((9)IILLS ((S)I)SOI ((%)I)SCI =) +
(€(9)d3)uts ((51dI)SOI ((y)dI)uts - ((9)dI)s0d ((9)d1)s0I)

(€(9233S02 ({S)I)SO2 {(%)3)S02 = ((9)I)uULS ((23I)UlS))

(C(S)QI)ULS ((E£)QI)ULS — ((§)GI)SOI ((%)QI)SOI ((£)QI)S0I)) (()1{Huts

_sie
Sje

72

o



e B e VS T s e g e L e e AL b T i e e o o A ot e TR T T T

Sle me e
940 940 - 9}0

(CCC(9)d3)s0d ((y)dijuts -

((9)d3)uts ((5)d3)sod ((9)d3)S0I =) ((9)I)uLs ((S)I)uLs o

(€((9)dI)urs (($)d3)S0d ((%)dIjuts - ((9)d3ysocd ((%)d1)s092)

((9)3)S02 ((S)I)ULS) ((9)QIYULS ((£)]2)uULS +

(CC(9)diyson aannuvcmM\' ((9)d3)urs ((G)di)sod ((9)di)sod -)
(C(9)I)ULS ((5)I)SOD ((%)IIULS = ((9)3)S0d ((%)3)S09) + o

(<(9)83)uLs ((5)d3)s0d ((Y)dI)uts - ((9)di)sod Amevauvauv

(€(9)3)S02 ((§)3)S03 ((%)IIULS = ({9)I)ULS ((9)3)S03 -))

- CC(S)qQI)ULS ((%)Q3)S0I ((£)QI)ULS - ((S$)QI)SO0I ((£)qI)S0I) +

(€€(91d3)503 ((y)dI)uts - ((9)dI)uLs ((5)dI)S0I ((9)d3}s0d =)




(((9)dayuts ((5)d3)s03 ((9)dI)uts - ((9)d1)sod ((%)d31)s0d)
((9)3)uLs ((SII)ULS ((9)I)S0I) ((S)QI)SOI ((H)GI)ULS -
(C(9)dI)uts ((SIAI)uls ((5)3)SOd ((9)I)uULs + (€((9)d3)s03 ((y)di)urs -

((9)d3yuts ¢ )d3)sod ((y3di)sod -) ((9)3)S03 ((§)I)ULS ((y)I)uLs -

(€(9)d3)uts ((§)d1)s0I ((9)dI)uts - ((9)d3)sod ((73d3)s02) cie
((9)I)ULS ((SII)ULS ((9)IIULS) ((S)GIIULS ((9)qI)uLs Wbﬁ

((€9)dI)uts (($)dI)uULS ((G)IIULS ((9)I)ULlS =

(€(9)d3)s03 ((9)dI)uts - ((9)0I)ULS ((SITI)SOD ((9)d3)S02 -)

(C(9)3)ISOI (($)I)SOI ((H)IIULS = ((9)IIULS ((9)I)SOI =) 4

(€(9)d3)uLs ((5)d3)S0I ((¥)dI)ULS ~ ((9)d1)S0d ((%)d1)s093)

(C(9)3)S03 ({7)3)S02 =~ ((9)I)ULS ((S)3I)SOI ((H)I)ULS)) (($)QI)SOD ((y)qI)uLs =

(C(9)dIyuLs ((§)dI)ULS ((S)IIULS (($)I)SOI + (((9)03I)SOI ((y)dijuts -

((9)d3)uts ((5)dI)SOI ((4)dI)S0I =) (((9)2)IULS ((%)I)ULS ~

(€9)3)S03 (($)3)S03 ((%)3)S0I) + (((9)dI)uLS ((5)d1)s0d ((9)dI)uLls -
((9)d3)s02 ((%)d1)S02) (((9)3)SOI ((H)I)uULS = vio

(€9)3)ULS ((§)3)S03 (913503 =)) ((§)QI)LLS ((%)QI)uLs 930

74



e S e e it i

(€€(9)03)502 ((y)dIULS = ((9)dI)ULS ((§)dI)S03 ((¥)d3)$0 =)

. ((9)3)ULS ((SHIVULS + (((9IdIHuts ((§rdIysed ((mdiurs -
((9)d3)$03 ((%)d3)S03) ((9)3)SOI ((SHULS) ((9)A3)S0I +

((C(9)d3)803 ((9)dIuLs - ((9)d)uLs ((§)d1)s0d ((¥)d3)s0I, =)
(C(9IIIULS ((§)II)SOI ((PIIIULS = ((9)3)S0I ((%)3)$0) +

(((9)d1)uLS ((§)d1)S0d ((9)dIIULS = ((9)91)503 ((¥)dI)s$0I)

€((9)3)502 ((§)3)S03 ((MNULS = ((9)INULS ((¥)33503 =))

((S)Q1IULS ((9)GIIULS + (({(9)d2)s02 ((y)dI)uts -

(¢9)d3)uLs ((5)d3)S0I ((¥)dI)S0I =) (((9)3I)SOI ((7)ULS -

(€9)3)ULS ({§)3)S03 ((#)I)ISOI =) + (((9r1dIHuLs (($)dI)$0I ((7)dULS -
((9)93)503 ((%)d1)S02) (((9)3)SOI ((5)3)S03 ((7)3)s$03 -

((9)3)ULS ((%)I)uLsS)) ((S)Q3)S0I ((¥)QqI)uts -

(€(9)da)uts ((§)dI)uts ((S)I)uts -

(€(9)d1)S03 ((9)d3I)uts - ((9)dI)uts ((§)dI)s03 ((%)d3)s0d =)
((9)3)S03 ((§)3)S02 ~ (((9rdI)uts ((§)dI)sod ((y)dIrurs -

((9)d1)S03 ((%)G631)S03) ((9)3IIULS ((S)I)S0I) ((%)Q)S0I +

€C(9)dIIULS (($IDIIULS ((§)IISOI ((9)3I)SOI + (((9)d1)s0a ((y)dIuLs -

((9)dI)uLs (($)d3)303 ((%)d3)S0d -) ((9)3)$02 ((S)I)uULs ((%)3I)s0d -

7

ik g0 Sk W NS

2 W D et ) 5

o
9j@

PO S

75

R



(€($)q3)uts na¢vawum00 ((g)a3)uts - (($)Q3)S03 ((£)93)s02)) ((2)1()Huts -
(CC93¥3I)ULS ((SII)ULS ((%)QI)ULS ((£)Q3I)S0D 4

(€(9)3)S02 ((¥)3I)uls -~ ((9)I)ULS ((§)1)S0D ((%)3)s0d =)

€€(S)qI)uLs ((£)QI)ULS < (($)Q3)803 ((%)q3)s0? ((£)q3)s02) +

(CCPIIIVLS ((S§)I)S0I ((H)IIULS = ((9)3)S03 ((9)31)S03)

(({5)Q3)S03 ((£)QI)ULtS - ((S)QIIULS ((%)9q3)SOd ((£)q1)S0) =)) ()ifysod

(€(9)3)S03 ((S)INULS ((9)QI)IULS ((£)qI)uUts -

(€C(9)3)S0D ((S)3)S0D ((9)I)ULS + ((9)3I)uis nxcvuvmoUu

(€(S)GQI)ULs ((9)Q3)S02 ((£)QqIIULS - (($)T3I)SO0I ((£)q1)S0I) +

CC(9IULs ((9)I)ULS = ((9)3)SO3 ((5)3I)s0? AacvumeUV

(C(£-G3)S02 ((%)Q3)S0I ((£)QI)ULS + ((S)QI)ULS ((£)GIIS0I)) ((2)1[)Huts -
(C(9)3)2S0D ((S)I)ULS ((%)QI)uULls ((£)G3)$S03 -

(C(9)3)S0I ((S§)IISOD ((7)IIULS + ((9)I)ULS ((%9)1)509)
(€($)Qq3)s02 ((£)QqI)uLs - aamvancmw ((%)G3)S02 ((£)931)s03 -) +
(C(9IIQULS ((9)I)ULS = ((9)3)SOI ((S)I)SOI ((%)3)S$0))

(C((S)q)uts ((£)QI)uLs - ((5)G3)S0I ((%)Q3I)SO0I ((£)Q3I)S0I)) ((2)1()sod

76

e
"o



CCCINULS (()3I)ULS = ({9)3I)SCI (($)I)SOI ((9)3I)S0I) 4+

Nl (c(grdijuLs ((9)d3)uts - ((9)d1)s05 ((g)d31)soa ((9)d3)sod)
(C(9)3)SO0I ((9)I)ULS =~ ((9)I)ULS ((S)3)SO03 ((9)1)S02 -))
(C(S)QIHULS ((£)AI)UES - ((S§)Q1)SOd ((%)Q1)SO3 ((£)q3)S0I) +

(nf (((9)d3)s02 ((5)d3)sod nacunmwcwm - ((9)d1)uts ((y)di)sos -)
(C(9)37>S0d ((S)I)SO0I ((9)I)ULS ¢ ((9)I)ULS ((%)1)SO0I) +

nl (((9)d3juts ((y)dI)uts - ((9)dI)s0d ((g)d3)sod Amvvnuvmon
CCC9)IULS ((S)I)SC3 ((9)IIULS = ((9)3)SO3 ((%9)1)S02))

(€€$)Q93)%02 ((£)qI)uLs - ((§)qI)ULS ((9)93)S0I ((£)QI)S0I =)) ((2)1f)s02

(CCIIIIULS ((SIINULS ((9)QI)ULS ((£)QI)ULS &
(€(9)3)SOI ((9)I)ULS ~""((9)I)ULS ((S)3I)SOD ((9)3)S0I =)
(€(5)Q3)S0d ((%)Q3)S02 ((£)Q3I)ULS + ((S)QI)ULS ((£)Q3)S0I) +

(C(9)I)ULS ((S)I)S0I ((F)II)ULS = ((9)3)SO0I ((9)3)S02)

ydio
“140

77



(nl (1(9)d3)s02 ((5)d3)s02 ((y)di)uts -

((9Hd1yuLs ((#)d1)s0d =) ((9)3)SO0 ((G)I)uLs -

nl (((9)dI)uts ((%)dI)uts - ((9)dI)s0I ((5)d3)sod ((%)d31)s0I)

((9DIULS ((SIIULS) ((7)qIIULS ((£)9I)VEsS +

(Pl (((9)03)502 ((5)dI)so2 ((yi1di)uts - ((9)d3I)uts ((9)di1)sod -)
(C(9)IULS ((9IIIULS = ((9)3I)SOI (($)I)SO0I ((%)3)$0I) +

Nl (((9)d3)uts ((y)dI)uts - ((9)d31)s03 ((5)d3)so? ~n¢vauvmouv

(€(9)3)S03 ((%)I)IULS = ((9)I)ULS ((E)3I)SO0I ((%)1)S0I -))

(€(5)Q3)S02 ((%)Q3)SO2 ((L)QI)ULS + ((S)QI)ULS ((£)qI)S0I) +

(Nl (((9)d3)s02 ((5)dI)S0d ((9)dI)uLs - ((9)UI)uULs ((%)dI)sod -)
(€(9)3)S03 ((S)3I)SOI ((HIIIULS + ((9)I)ULS ((%)I)S0I) +

Nl (((9)d3)uts ((9)dI)uts - ((9)d3)S0d ((§)d31)$03 ((9)d3)s0I)

(C(9)I)ULS ((S)I)SO2 ((9)I)ULS = ((9)3)S02 ((%)})S0I))

(€(S)Q3)uts ((9)Q3)S0D ((£)QI)ULS - (($)TI)SO0I ((£)93)S02)) ((2)1f)urs -
c(nl (((9)d1)s03 ({6)d1)s0d ((H)dI)uts -

“((9)93)uLs ((9)d3)S0I ~) ((9)3)S0I ((S)I)uts -

Nl (((9)d3)uLs ((y)dI)uts - ((9)d31)s0d ((5)d31)s0d ((%)d1)s02)
((9)I)ULSs ((S)I)ULsSy '{9)yQI)ULS ((£)Q31)S0d +

(Pl (((9)d3)303 ((5)d3I)S0d ((9)dI)uULS - (,;9)TIIuLS ((9)dI)sed -)

78



O

oY ¢

(nl ((9)d3)s0> ((§)d3)503 ((5)I)uLs ((9)3)uts -

NE ((9)093)S02 (((9)3)S09 ((5)31)509 ((723)us 4

(€9I)ULs ((913)503) ((S)dI)uLs ((y)di1)sod - n{ ((9)d3)so>

(C{9)I)ULS ((6)3)S0d ((9)3I)uis - ((9)3)803 ((%)3)s03) ((5)da)uts ((9)dijurs -)
(C($)quLs ((9)93)503 ((£)qI)uLs - ((5)qI)so0> ((£)Q1)802)) ((2)1l)urs -

("l ((9rd3)s05 ((5)d1)s09 ((g)3)s0) -

nl ((91d3)s0d ((9)1)s09 (($)dI)uLs ((S)I)uts ((y)di)soa 4 nl ((9)d3y)sos
((9)uLs ((Srdayuts ((s))uLs ((9)dijurs - ((9)93)uts ((£)q3)s0d 4

("L €(9)d3)s05 ((5)dI1)s0d ((5)ayurs ((y)3)so0> o

nl ((9)d1)s03 (((9)2)urs ((7)ULS - ((9)3)503 ((5)3)s02 ((9)3)s09)
(($)d33urs ((9)d3)s03 - nl ((9)diysos (€(9)3)803 ((9)3)uis =

((9)3)ULs (($)1)S03 ((9)3)503 ) ((g)dijurs ((9)d3yuis =)

(((£)Q3)uLs ((£)q3)uts - ((5)q3)s03 ((7)91)s0d ((£)G31)s09) r

("L €(9)d3)s05 ((5323)502 ((gya)urs ((7)3us -

n( Anomquvmoo ((€9)3)S02 ((6)3)S02 ((9)I)uts 4

((9)3)uts ((%)3)s09) ((g)dijyurs AAqvnngou - nf ((9)d31)sos

(CC9IIIULS ((S)3I3S03 ((¥))IULS ~ ((9)3)S03 ((%)31)S03) ((S)d3yurs aaqvnwVme -)

(((£)Q3)s0d ((£)qI)uLs - ((5)qI)uLs ((7)Q3)S02 ((£)93)$02 -)) ((2)1()s02

gdie
130

79




N e T ¥ B, IR T sempemn T i, 2 B S

((€9)3)S03 ((%)IJuULs = ((9)I)ULS ((6)I)SOI ((9)1)S02 -))
(€(s)AI)uLs ((£)GIIULS - ((S)Q3I)SOI ((¥)93I)SOd ((£)G3)$0d) 4

(el ((9)dIyuLs ((g)da)urs ((g)3yuts ((9)3)uts 4

Tl 0(9)d1)s0d> ((9)dI)uis - ((9)dI)urs ((§)d3)rsod aa¢wnuvm00 =)
(C€9)3)S0d ((S)3)S0I ((9)2)ULS + ((9)I)ULS ((%)3I)S0I) +

n{ (((9)d3)urs ((5)d3)s0d ((y)d3)uts - ((9)d3)s03 ((%)d3)sod)
CC(9IIHULS ((S)3)S0D2 ((%)I)uULS - ((9)3)S0O? Anevuuwoovv

odie

(€(5)93)S03 ((£)AI)ULS - ((S)QIIULS ((9)q3)S0D ((£)GI)SOI =)) ((2)1()s03 ‘ JH@

80

((nl ((9)d3)s03 ((5)d1)SOI ((§)31)S07 -

Nl ((9)d3)503 ((9)3)502 ((g)dIjuts (€S)I)uts ((9)diysod &+ n( nnovnwvmou
((9)3)uLs ((5)dI)uis ((S)I)uts ((9)dI)uLs -j ((7)q3)uts (¢g)qiI)uLs +

. (Nl ((9)d3)s03 ((§)d3I)$0I ((G)I)uLs ((%)3)s0d r

n{ nnovmuumoo CCE9II)ULS ((9)I)ULS = ((9)3)SO3 ((G)I)SOI ((9)31)S09)
((S)dI)uis ((9)d3)s0d -~ n{ ((9)di)sos (((9)3)S02 ((%)I)uts -

((9)3IULS ((S)3)S02 ((%9)31)S03 =) ((§)dI)urs awvvnuucmm =)

(€(S)Q3I)S02 ((9)Q3)S0d ((£)QI)ULS + ((S)QI)uLs ((£)Q3)s02) +




(C(9)I)ULS ((7)I)ULS = ((9)3)SOI ((S)I)SOD ((%)3)S0I) +
nl (((9)dI)uLs ((S)Jd3)S0d ((%)dI)uts - ((9)d3I)sod ((%)d3)soI)
(C((9)3I)SOI ((%)I)ULS = ((9)I)ULS ((§)I)SO0D ((%)3)S02 -))

(€(6)Qq3)S02 ((%)Qq3)S02 ((g)QI)uULtsS + ((S)qa)uts aamvnwvmmuv +

(nl ((9r)dI)uLs ((SIDIIULS ((S)IIULS ((7)I)uULs +

nl (((9)d1)s03 ((y)dI)uts -~ ((9ydI)uls Awmvauvau ((%)d3)scd =)
(((9)3)S02 ((S)3I)SO0I ((F)IIIULS + ((9)IIULS ((¥)I)S0I) +

nl (((9)d3)uLs ((5)d3)s0d ((y)di)uts - (€9)d3)s0d ((%)d3)s0I)

(((9)3IIULS ((5)IISOI ((9)IULS = ((9)I)S0I ((%)3)S03))

(CCS)QIIULS ((9)QI)SOI ((£)QIIULS = ((§)q3)S0I ((£)q3)S0I)) ((2)1fHurs

((nf ((9)dI)uts ((S)dI)uts ((5)3)sod + nf (€((9)d1)s0d ((%9)dI)uts

((9)d3)uLs ((5)d1)s03 ((%)d3)S0d =) ((9)3)S0I ((S)I)uts

nl (((9)d3)uts ((S)d3)s0d ((%)dI)uts - ((9)d31)sod ((%)d1)s0I)
((9)3I)ULS ((S)IULS) ((¥)GI)uLs ((£)Qq3)S0I +

(nl ((9)dI)uLs ((§)dIjuLs ((§)I)uls nn¢vuumru +

Nl (((9)d3)s0d ((9)dI)uts - ((9)dI)uts ((5)d3I)sod ((9)d3)sod -)
(C(9)I)uts ((9)IuLs - nmmvuquo ((S$331)S03 ((%)3)S02) +

Nl (((9)d3)ULs ((5)03)sS0d ((y)dI)uls - ((9)d3)s03 ((%)d3)s0I)

81




D s a oA Praac, Capvagt

(C(9)3)593 ((S)I)uts ((9)qI)uLs ((£)q3)uts -

(C(9)3)S0 ((5)I)S0d ((%)I)uLs + ((9)3)uLs ((%)1)s03)

(€€S)Q3)ULs ((9)93)S03 ((g£)qI)uts - Aamunuvau ((£)Qq3)s03) 4+

(C(9)3)yurs Aﬁvvuvcmm = ((9)3)S02 ((5)31)s02 ((4)3)s03)

(€(5§)q3)S0d ((%3Q33S02 ((g)rgqI)uts + ((S)QI)uts ((£)Q3)s03)) ((2)1()s02 +
(€(9)3)803 ((S)3I)uLs ((9)qI)urs ((£)q3)sod -

(€(9)3)S03 ((5)31)S02 ((%)I)uts + (€9)3)uts ((%)31)s03)

(€(S)Q3)s0d ((g)qiyuLs - (($)Q3)uts ((9)93)S02 ((£)G3)so02 =) +

(CIIDIULS ((7)3)ULS = ((9)3)S03 ((§)1)S05 ((9)1)s09) .._nzﬁ
(CCHGULS ()T ULS - ((£)03)503 (()93)505 ((£)q1)$03)) (1 hHus e

8

(nl ((9)dIyuts ((s)d3yurs ((5)3)502 & n( Aaaovnuvmou ((9)diyurs -
((9)d3)uts (($)d1)s03 ((9)di)sod =) ((9)3)502 ((§)I)uLs -

nl ((¢9)d3yurs ((s)daysoo Aavvamu:mm = ((9)d3)so03 ((9)di)soI)
(€9)I)uLs ((S)IULS) ((%)qI)uLs ((£)Qq3)uts ¢

("l ((9)dayurs ((g)diyurs ((S)I)ULs ((9)1)s0d ¢

Nl (((9)d3)s02 ((9)d3I)urs - ((9)d3)uts ((5)d31)s0d ((9)di)sod -)



kAR

i Sre e b ot

nl (((9r)dayurs ((9)d3)uts - ((9)d3ysos (($)d3)s03 ((y)di)soa)

(€(9)3)uts ((s)3)s0d ((7)3)uts - ((9r3)s03 ((7)3)s0)2))

_vdie
2

(€(S)Q3)uts ((v)qi)soa ((e)a)urs - ((5)q3)sos ((£)93)802)) ((2)1()s0s

(C(9)3I)uLs ((S)I)uLs ((%)qI)urs ((£)q3)s07

83

(C(9)3)S02 ((9)I)uULsS - ((9)I)ULS ((G)3I)S09 ((%)3)s03 -)
(€(S)q3)uLs ((grqI)uts - A.Amvouvmou ((7)33)S03 ((£)q3)s03)
Aaacvuvc,.-m ((S$)3)S03 ((9)3)uts - ((9)31)so03 Am.:uvmo:
((($)93)S03 ((£)q3)uts - ((g)gqI)uLs ((%)Q93)S03 ((£)93)502 =)) ((2)1f)uts +
CC(923)uULs ((S)II)uLs ((%)qa)uLs ((£)Q3)uts 4
(€(9)3)S03 ((%)I)ULS - ((9)I)ULS ((G)I)S0) Anevuvwow -)
(((S)Q3)S0d ((9)93)S03 ((£)qI)uLs 4 (($)QI)uts ((::93)503) 4
(((9)3)uLs ((5)3)S0d> ((%)I)uts - ((9)3)503 ((%)3)s09) NQ.—@
€C(s)q3I)uLs ((9)93)S02 ((£)qI)uLs - (($793)S02 ((£)93)S03)) ((2)1()s0d "w.m




e T TR TR T T

(C(9)3)S03 ((9)I)uUlsS = ((9)IJVULS ((S)I)SOI ((H)3I)S0I =))

(C(S)QI)uLs ((£)qI)uLs - ((S)QI)SOI ((%)QI)SO0D ((£)93)S02) +

(Ml (€(9)d31)503 (($)d3)S0I ((9)dI)uts - ((9)dI)urs ((9)d1)sod -)
(C(9)3)S03 ((S)I)S0I ((H)I)ULS + ((9)I)uts macvummOuv +

Nl (((9)dI)uLs ((9)dI)uLs - ((9)d3)S02 ((§)d1)S0d ((9)d1)s0d)

(C(9)IIULS ((S)V)SOI ((9)I)ULS = ((9)3)SO0I ((%)3)S02))

€€€5)Q3)S02 ((£)QIIULS - ((S)QI)ULS ((%)G1)SOD ((£)93I)S0I =)) ((2)1[)Huts +
((nf (((9)d3)sod ((g)di)sod ((7)d3jurs -

((9)d)uLls ((9)d1)s02 =) ((9)3)s0? ((s)3)uts -

84

Nl (((9)d3)uLs ((9)dI)uLs - ((9)d3)S03 ((5)d3)S0d ((%)d3)S09)
((9)3)ULS ((S)IYULS) ((¥)QI)ULS ((£)QI)US +

(NE €((9)d3)503 ((§)d3)s0d ((9)dI)uLs - ((9)dI)uts ((9)di)sod -)
(CC9IIIULS ((¥)I)ULS = ((9)3)SOD ((§)I)SOI ((%)3)S0I) +

L (((9)dI)uLs ((9dI)uis - ((9)d3)S03 ((5)d3)S03 ((9)d3)$09)
(C(9)3)S03 ((9)I)ULS = ((9)I)ULS ((§)I)SOI ((%9)3)S0d -))
(((5)Q3)S0CI ((%)Q3I)S02 ((£)QI)ULS + (($)QI)ULS ((£)931)S0I) +

(Nl (((9)d3)502 (($)d1)S03 ((9)dI)uLs - ((9)dI)uts ((¥)d3)s0d =)

(€(9)3)S03 ((S)3)S0I ((%)I)ULS + ((9)I)ULS ((9)3)S0I) +




nl ((9)d3)S03 (((9)I)ULts ((%)3Ijuls - €(9)1)S03 ((S)3)$0I ((%)3)S0I)

((S)d1)uts ((%)d1)s03 = nl ((91d3)S03 (((9)1)SOI ((7)I)uts -
((9)3)ULS ((§)IISOI ((%33)S0I -) ((S)dIyuts ((dIHuts -)
(((§)Q3)§03 ((¥)G1)SOI ((£)GIIULS + ((§)AIIULS ((£)A3)S0) +
(ef £(6593)802 ((G)dI)S0d ((§)NULS ((MHPULS -

ni ((9)€3)S03 (((9)3)SOD ((5)3)SO0I ((y)I)uLs +

(C9)IIULS ((9331502) ((§)dI)uLs ((y)dirsod - nf{ ((9)di)sod

CC(9)IIULS ((S)II)SO0I ((H)I)uts - ((9)3)S0? ((%)1)S02) ((S)dI)uts ((y)di)uts =)

(((S)QIIULS ((%)Q3I)SOD ((£)QI)ULS - ((S5)AI)s0O (€£)93)502)) ((2)1{)s0d

(nl (((9)d1)s03 ((§)d1)s0ed ((y)dI)uts -

((9)d1)uts ((9)di)so0d =) ((9)3I)sS0? ((S)I)uLs -

nl (((9)dI)uLts ((7)dI)uts - ((9)d3)s03 ((5)d1)$02 ((%)d3)s02)
((9)IIULS ((S)IIULS) ((7)QqI)uULs ((£)GI)S0d +

(nf (((9)03)s03 ((5)dI)STII ((y)dI)uLs - ((9)dI)uts ((%3d3)S0d =)
(((9)3IULS ((9IIULS = ((9)I)ISOI ((§)I)SOI ((9)3)seI) +

nl (((9)dayuLs ((9)d3I)uts - ((9)d3)sod ((g)d3)so3d ((9)di)sod)




({7l ((9)d3)$02 ((g)dI)S0d ((5)3)S0d -

Nl ((9)d3)$03 ((9)3)$02 ((§)dI)ULS ((G)I)ULS ((9)dI)s0I 4 nf ((9)d3)s02

(€9)353ULs ((S)TI)ULS ((S)IULS ((Y)DI)ULS <) ((9)qI)ULS ((£)Q3I)SOD +

(Nl (932933805 (($)02)$02 ((S)I)ULS ((%)3)S0d -

NE ((9)03)$02 (((9)I)IULS ((9)I)ULS = ((9)3)SOI ((§)3I)$SOI (()3)509)

(($)d3r)urs ((7)d3)$02 — nf ((9)d2)S02 (((9)3)$02 ((y)I)uLs -

((9)3)ULS ((§)3)S02 ((9)1)S03 «> (($)AI)uLs ((y)dij)uLs -)

(€(S)QI)ULS ((£)AI)ULS = ((S)QI)SC3 ((9)G3I)SOI ((£)q3)S0I) +

(Nl ((9)93)503 ((6)d2138505 ((§)I)ULS ((9)I)ULS -

nl (€9)d3)$02 ¢( (9333399 ((G)3)80d ((7)uLs

((9)3)uts MAQHavmoav (($)dIyus ((%)di)sod - nf ((9)di)sos

(C(9)3)ULS ((S)3)SOI ((HIIIVULS = ((9)3.502 ((¥)3)SCIy ¢{§)dI)uss ((9)dI)uLs -)
(((S)Q3I)$0d ((£)QI)ULS - ((S)IGIIUES ((H)QIISOI ((£)QINSLI =)) ((2)1[)uLs +
cenl ((9)d3)s0d ((§)d3)$03 ((5)3)S0I -
Nl (€9)d3)S03 ((9)3)$03 ((§)dI)ULS ((S)IIULS ((9)d1)$02 + Nl ((9)d3)s02
((9)3)ULS ((SIFIIULS ((SIIULS ({9)TIIULS =) ((9IQIIULS ((EIqIIULS +

("L ((9)d3)$C2 ((§)dI)S0d ((SIAIULS ((9)3)S0) -

86



(€€$)Q3)S0I ((£IAIIULS = ((§)GI)ULS ((9)AI)S0OI ((£393)S9d -3) (2rfhurs «
Cnl ¢{9)dayurs ((5H)dI)uts (($)3)s02 + nl (((9)d3)sod Ancvﬁuvcwn -
((9)d3)uts ((5)d3I)sod ((%)d1)S$63 =) ((9)33$03 ((S)I)uis -

Nl (((9)dI)uLs ((§)d1)S0I ((%)dI)ULS - ((9)d3)s0d ((9)d1)sc?)
((9)I)ULS ((S)I)ULS) ((9)QI)ULS ((£)Q3I)uULsS +

(N ((9)dajuls ((§IdIHULS ((S)I)ULS ((%)3)SOD +

n{ (((9)d3)503 ((%)dI)uls - ((9)dI)uts ((S)dI)S0I ((%)d3)s0d nv
£C(9)IIULS ((%)IIVULS = ((9)I)S0I ((S)I)SOD ((%)3)S0I) +

Nl (c(93dIjuts £(5)da)sod ((H)dI)uts - ((9)d3I)s0d ((%)d31)$0I)
(C(9)3)SO0I ((2)IULS = ((9)I)ULS ((6)3)SO03 ((%2)I)SOD =)
(C($)q3)S0d ((%)Q3)S03 ((£IGIIULS #+ ((S)QI)uts ((£)93)S02) +

(nl ((9)dI)uLs ((SIAI)ULS ((S)3I)ULS ((9)I)ULS «+

Nl (((9)03)$03 ((%)dI)uLs ~ ((9)dI)uts ((§)0d1)s0d ((»)d1)s0d -)
(((9)3)S03 ((S)I)SOI ((9)IULS + ((9)NULS ((%)3)S0I) +

Nl (((9)dI)uLs ((§)AdI)S0a ((9)dijuts - ((9)d3)s0d ((9)d1)s0I)
LCC9IIIULS ((6)IIB0I ((9)I)ULS = ((9)3)S0I ((7)3)S09))

(€((5)QIIULS ((7)QI)S0I ((£)GIIULS — ((§)TI)ISOI ((£)G3)S$03)) ((2)1()s0d

_odie
e

87

7



LS T mmmno ST NI morin ULl T

((rf ((9)dI)uts ((5)dI)ULS ((5)I)S03 + nl (((9)d3)sod ((9)di)uts -
((9)dajuts ((§)d3I)sod ((%)d3I)s0d -) ((9)3)S0? (($)3I)uLs -

n{ (((9)dI)uLs ((§)dI)s0d ((y)da)uis -- ((9)d31)so) ((%)d3)s0?)
((9)I)ULS ((SIIIULS) ((7)QI)uts ((£)Q3)S0I +

(nl ((9)dI)uLs ((SICI)ULS ((§)I)ULS ((%)3)S0I +

nl (((9)d3)S03 ((y)dI)uLs - ((9)dI)uLs ((5)d3)s0d ((9)d3)s0d =)

88

(CEPIIULS ((IIIIVLS = ((9)3)SC3 ((S)I)S0I ((%)3I)S03) +

nl (£(9)d3)uLs ((§)d3)s0d ((9)dIyuis - ((9)di)sod ((%)d3)s02)
CC(9)3)S02 ((9)I)ULS = ((9)I)IULS ((§)3I)S0I ((%)3)S03 =)
(CCS)QIIULS ((£)QIIULS = {(5)QI)SOI ((¥)Q)SO3 ((£)F3)$03) +
C(nl ((9)dI)uLs ((SIFIIULS ((SIIIULS ((9)IIULS +

Nt (((9)d3)$d3 ((9)d3)uULs - ((9)dI)uts ((5)d3)s0d ((y)d31)sod -w
(C(9)3)S02 ((S)I)SOI ((PIINULS ¢ ((9I)ULS ((H)I)$0I) +

Nl (€(9)93)ULs ((5)d3)S0I ((%)dIJuLs - ((91d3)S03 ((%)d3)s03)

C(C(9)IIULS ((5)I)ISOI ((9IIIULS = ((9)3)S0I ((7)3)$03))



-

”

€((9)dI)uts ((%)dI)S0I ) (((9)3IISOI ((S)IISOI ((Y)3I)uULS +
((9)3)uULs ((9)3)802) + nl (((9)dI)uts ((H)dI)uts -
((9)93)$02 ((§)d3)S$0d ((9)d3I)S03) (((9)IIULS ((5)3I)S02 ((9)3)urs -

((9)3)S03 ((7)3)S03)) ((S)QI)ULS ((9)QiI)uts

((9)3I)uts ((S)I)uis ((%)Q3)S02 +
£0(9)3)S03 ((7))ULS = ((9)I)ULS ((S)I)ISOI ((%)3)S02 =)
({S)Q3)S02 ((7)QI)ULS - (((9)IJULS ((5)I)SOI {(Hm2r3juls -

(€(9)3)S03 ((723)S02) ((S)QI)ULS ((9)QI)uLs

((9)3)S02 ((S)I)uts ((%)93)s0d -
(C(9)3)S0I ((S)I)SCI ((93IIULS + ((9)I)ULS ((9)3)S0I)
((S)QIHULS ((9)QI)HULS + (((9)I)ULS ((9)i)ULS -

(€9)3)S02 ((5)3)S03 ((%)3)S0%) ((S)Q3I)SOI ((9)qI)uLs -

_2die
T

R

Idje

€io0

89




CC(9IIIVES ((9)IIULS = ((9)3)S0I ((G)I)SOI ((%)3)S0I) ((S)dajuts ((9)d3)sod -
Nl ((9)d1)S03 (((9)3I)SOI ((H)IIIULS = ((9)IIULS ((S)I)SOI ((%)3I)S0I -)
((S§)dI)urs ((9)dijutrs -) ((5)q3)sod anwunuvcmm -

(nf ((9383)503 ((§)03)S05 ((S)IILLS ((y)I)yuts - nf ((9)d31)sod

C(C(9)3I)S0I ((S)IISOI ((9)IIULS + ((9)I)ULS ((%)3)S03) ((syd3)uLs ((9)d1)sod -
ni ((9)d3)S03 (((9)I)ULS ((S)3I)SOI ((H)I)uts - naouuvao ((%)3)s03)

((s)da)urs ((9)dI)uULS =) ((S)QI)uUts (()qI)uls

(Pl (((9)d3)S0d ((5)d3)S0d ((%)dIjuLs - ((9)d3)uLs ((9)d3)s03 =)

((9)3)S03 ((S)IULS -~ Nl (((9)dI)uLs ((y)di)uis

((9)d1)S03 ((§)d3)S0I ((9)d3I)S0I) ((9IIIULS ((S)I)uts) ((7)q3)s0?
(Pl (((9)d3)s0d ((§)d1)s0d ((%)dI)uts

((9)dI)uts ((%)d3)S0d =) (((9)IIULS ((9)I)uLs

€(9)3)S03 ((S)3I)S03 ((9)3)s03) + nl (((9)dI)uLs .a4vnav:mm
((9)63)502 ((§)d1)S0d ((7)dI)S0I) (((9)3)$0I ((y)I)uls

C(9)3IIULS ((S)IIISOD ((9)3IISOD =)) ((S)QI)SO2 ((9)qI)uts

(nL (€(9)d1)S02 ((§)F3)S0d ((%9)dI)uts

gdie

R —

€je

90

oy o



(Nl ((9)d3)uts ((S)AINULS ((S)IIIULS ((%)31)S0I +

nl (((9)d1)S03 ((9)dI)uLs - ((9)dI)uLs ((§)dI)s0? ((%)d1)sod -)

CC(9IIIULS ((%)IIULS = ((9)3I)SOI ((S)3I)SO0I ((%9)3)S0I)
nl (((9)dI)uLs ((5)d3ysod ((y)di)urs
((9)d3)s02 ((9)d31)S03) (((9)3I)S03 ((%)I)uts

((9)IIULS ((S)I)SOI ((9)3)SO0I =)) ((S§)A3I)S0d ((%)QI)uis

(nl ((9)dI)uts ((S)dI)ULS ((S)I)uts ((2)I)uls ¢+

Nl (((9)d3)s02 ((%)dI)uls - ((9)d3)us ((5)d3)sod ((y)d3)sod

(C(9)I)ISO0I ((S)I)SOI ((%)I)ULs + ((9)3I)ULS ((9)3I)SO0I) +
Nl (((9)d3)uLs ((5)d3)s0d ((9)di)uts -

((9)d3)S0d ((%)d3)S0I) (((I)IIIULS ({S)I)S0I ((7)I)uits -

(€9)3)S02 ((%)31)S02)) ((S)qI)uts ((7)qI)uls

+

-3

v

1

-m&e
K30

(nl ([(9)d3)S03 ((S)d1)s0I ((S)3I)S0d -

nl ((9)d3)$03 ((9)3)S0I ((S)dI)ULS £(G§)I)ULs ((%)d3)s0d +

Nl ((9)d3)S02 ((9)I)ULS ((S)dI)uLs ((S)I)uts ((%)d3)uts =) ((%)T03)S00 +

("l ((9)d1)s0d ((§)dI)S0I (($)I)ULS ((%)3)s0d -~ n{ ((9)d3;so?

el



- LR B e e TGl T RS A i e g s,

(C(9)3)S0I ((2)3)ULS = ((9)I)ULS ((S)I)SOI ((%)3I)S0d -) +

(€(9)d1)S02 ((%)dI)s0I - ((9)dI)uts ((5)d3)S03 ((9)dI)uts)

_tdie

vie

(C(PIIQULS ((7)I)ULS = ((9)3I)SO02 ((S)I)SOI ((%)3)S02))

((($)QI)ULS ((£)QIIULS - ((§)A2)S0I ((%)GI)SO ((£)q3)$03)) ((2)1{)s02

2die die
bje bie

("L €(9193)uLs ((S)dI)uLs (($33)S02 4 Nl ((€9)d1)s03 ((y)di)uts -
((9)daruss (($)d1)$0d ((9)dI)$03 =) ((9)3)50d ((S)3)uss -
N CC(9dI)uLs ((5)d3)s0d ((y)dIjurs -

((9)d3)$02 ((%)d3I)S03) ((9)I)ULS ((§)I)uLs) ((9)93)s02 +



~

(€(9)d1)s0d ((%)dI1)S$03 -~ ((9)dI)uts (($)d1)s0d ((%)dI)uLs)
(CCD)3)SO03 ((S)IISO0I ((9)IHULS +. ((9)I)ULS ((%)3)S$03))
(C(S)QI)uULS ((9)Q3I)S0d ((£)QI)ULS — ((5)G3I)SOI ((£)93I)S0I) +
(€(9)93)502 ((9)dI)uLs - ((9)dI)ULS ((52d1)s0d ((9)d3)s0d -)
1€19)3)S03 ((7)ULS - ((9)I)ULS ((S)I)SOD ((%)3)S0d -) +
(€(9)d3)s03 ((9)d3I)s0d - ((9)dI)uls ((5)d1)s03 ((%)d3)uts)
(CC9IIULS ((9IIIULS = ((9)3I)S0I ((§)3)SO02 ((%)31)S03))
(€(5)93)503 ((%)931S02 ((£)QI3ULS + ((§)GI)ULS ((£)QI)$0))
(1Hurs - (((((9)d3)s03 ((%)d3ysod -

((93d3)uts ((5)d3I)S0d ((9)dI)uLs) ((9)3I)ISOI ((S)II)ULS =
(€(9)d3)$0d ((9)TI)ULS « ((9)dI)uts ((§)dI)SOd ((9)d3)sod -)
((9)IIULS ((SII)ULS) ((9)QI)ULS ((£)G3I)SOI +

(€€(9)d3)s03 ((9)dI)uLls - ((9)dI)uLs ((§)d3I)S0d ((%)d3)sS0d =)
(€(9)I)ULS ((S§)I)SO0I ((H)I)ULS = ((9)3)S0I ((9)3)S03) 4
(€((9)d1)s03 ((%)dI)s03 - ((9)dI)uLs ((§)dI)sod ((y)dI)uis)
(€(9)3)S02 ((5)3)S02 ((7)I)ULS + ((9)I)ULS ((%)31)S$03))
(€€S)QI)S0UI ((£)QINIULS =~ ((5)AI)ULS ((¥)QIXSOI ((£)Q3I)SOI ~) 4

(€€(9)03)502 ((9)dI)uLs -~ ((9)dI)uLs ((5)dI)S0d ((%)4u3)S0I =)

it s e 0 A B

93



SR P DEs F s o Y i oS T ERRL IR =1 i T - X T

€(€9)dI)utLs ((9)3)S02 ((§)dI)uLs ({S)¥)uLs ((9)d1)sold -

C(9)d3I)uLs ((9)I)ULS ((§)dI)uULs ((SIIIULES ((9)dI)uLs) ((%)GI)uULS ((£)QI)SOI +
€C(9)dI)uLs ((§)B3)S0D ((GIIIULS ((¥)I)ISOI + ((9)dI)uULS (((9)I)ULS ((9)3)uts -
€((9)3)S03 ((S)I)SO0I ((%)I)SE2) ((§)dI)uLls ((%)dI)s0d + %onnuv:mm

(C(9)3)S02 ((#)IJUES = ((9II)ULS ((S)I)SOD ((¥)I)S03 =) ((S)TI)uLs ((y)dI)uis)
(€(S)QI)uULs ((£)qI)uLts - ((5)Q3)SOI ((%)GI)S0I ((£)91)S0I) +

(€(9)TI)uULs ((5)dI)S0I ((S)INIULS ((9)I)uLs +

((9)d3I)ULS (((9)I)SOI ((§)I)SOD ((y)I)uts +

((9)3IULS ((¥)3IISOI) ((S)dI)uls ((%)43)S03 + ((9)dI)uls

gdie

(C(9)IULS ((S)I)IS0I ((¥)I)ULS = ((9)3)S0I ((%)3I)SO0I) ((S5)dI)uLs ((9)dI)uts) =

€((5)Q33S02 ((£)QI)ULS = ((S)QI)ULS ((¥)Q4)SOD ((£)QqI)S0d =)) ((2)1()sod

(€(((9)d3)so2 Wn¢vauuw09 -

((9)d3)uLs (($)dI)s0d ((9)dI)ULS) ((9)I)SOI ((S)I)ULS =~
(C(9)d1)S0I ((H)TIIULS = ((9)AdI)ULS ((5)BI)S0d ((%)d1)s03 =)
((9)I)uts ((S)IIULS) ((9)9I)uULs ((E)qI)uis +

(€€(9)d3)503 ((W)dI)uLs - ((9)dI)uts ((5)d3)s03 ((%)diI)sod -)

C(CC9IIIULS ((S)I)SO0D ((9)IYULS = ((9)I)SOD ((%)3)S0I) +



€(€(9)d3)503 ((5)d3)S0 ((%)d3I)S0I - ((9)dI)uts ((y)d3I)uis)
(CCAINULS ((93IIULES = ((9)3)SOI ((S)I)SO0I ((9)3)S0I)) @Qh@

CC(§)IIULS ((£2QIIULS = ((S)IQI)S0I ((9)GI)SOI ((£)QI)IS03)) ((2)1[)$03 bio

(CC(9)dI)uLs (£6)d31)S0I ((S)I)SOI +

i

((9)d3)uts ((9)3)S0I ((S)DI)ULS ((S)I)ULS ((%)dl1)sod
€((9)dI)uLs ((9)I)ULS ((S)AI)ULS ((SIIJULS ((9)dI)uLls) ((%2QI)ULS ((E)QI;ULS +

(€(9)dIIULS ((S)HI)ISOI ((S)IIHULS ((9)IYSOI 4+ ((9)dI)uULS (((9)I)ULS ((%)I)uLs -

95

€(9)3)S02 (($)3I)S0I ((%)3)$03) ((§)dI)uLs ((%)dI)s0d + ((9)dI)uts .
(€(9)3)SO03 ((H)INULS ~ ((F)II)ULS (($)IISOI ((¥)I)ISOI ~) ((S)dI)uts ((y)dI)uts)
(€(5)Q3)$02 ((%)Q3)S0I ((£)AI)uULS + ((S)QI)uLs ((£)AI)S0I) +
(€(9)daj)uts ((6)d3)S03 ((S)I)ULS ((y)I)utls +
((9)dI)uLs (((9)3)S0I ((S)I)SOI ((2)I)uls +
((9)IIULS ((9)I})S02) ((§)dI)uLs ((9)d3)S0d + ((9)dI)uls
CC€9)IIULS ((S§)I)ISOI ((9)I)ULS = ((9)3I)SOI ((%)I)S0I) ((S)dI)uts ((y)diruts)
(C(S)QI)uULs ((%)GQI)S0I ((£)QI)ULtS - ((S)QI)S02 ((£)Q3I)S0I))

(C2)10HuLs ~ ((((9)dI)uLs ((5)dI)S0I ((5)3I)SOI +

o —— L e R L el a DDA R L SR L T N N e S U R SR



e e . ‘- AL LT e L et S s ¢ TP NERVO

(((9)d3)503 ((5§)d31)$03 (($)dI)ULS - ((9)dI)ULS (()dI)$03 «)

(C(9)3)502 ((¥)I)ULS ~ ((9)IIULS ((§)I)SOI ((9)1)S0d =) +

(((9>03)50d ((§)d31)S02 ((#)dI)s0d - ((9)d3)urs ﬂﬁcvauvimmv

(C(9)3HULS ((7IIIULS = ((9)3)SOI ((§)I)S0? nﬁcvuvmmovv

(€€S)G3)$02 ((¥)Q3I)SOI ((£IAIIULS + ((SIAINULS ((£)QI)S0I)) ((2)1[)uts -
€C((9)d3)S0d ((S)HI)ULS ((S)IISOI + (((9)d1)S0I ((§)d2)S0I £(%)dI)uLs - -

((9)dI)utls (($)d3)S0I =) ((9)I)ULS ((S)I)uLs +

€(€(9)d3)S0I ((§)dI)S03 ((9)d3I)S0d - ((9)dI)uts ((%)d3)uis)

(€9)3)S03 ((SHI)ULS «) ((9)QI)uLls ((£)qI)S0d +

€(€(9)081)s02 ((§)dI)uLs ((§II)ULS ((H9)I)uLs +

(€€9)d3)s02 ((5)dI)S0d ((9)dI)uls - ((9)dI)uts ((%)di)sod -)

(CC9IIIVULS ((§)IISOI (£9)I)ULS - ((9)3I)S02 ((%9)3I)S0I) +

€((9)d31)S0 ((§)d3I)S03 ((9)d3I)IS0I =~ ((9)dIjuts ((%)dI)uts)

€€(9)3)S03 ((S)I)ISOI ((9)I)ULS + ((9II)ULS ((%)3)S0I))

€(€€S$)q3)S0d ((£)A3)IULS - ((S)AIIULS ((9)Q3)SOI ((£)QI)S03 =) +
€(€(9)d31)s0d ((S)dIULS ((S)I)ULS ((%)3)S0D +

(€(9)d3)$03 ((5)d31)s03 ((9)dI)uLs - ((9)dI)uts ((y)dI)sod -)

(C(9)3)SCI ((H9)I)ULS « ((9)3I)ULS ((S)I)SOI ((%)3)S03 =) +

96



Y

bor

(CC(9)d11rs0d ((S)DI)ULS ((§)I)ISOI & £((9)dI)S0I ((5)d3I)S0d ((4y)dI)uLs =~

((9)d3)uts ((9)d31)S03 =) ((9)I)ULS ((S)IIULS +

(€((9)d3)s02 (($)d3I)S03 ((%)dI)S0I ~ ((9)dI)uLs ((9)di)uLs)
((9)3)S02 ((S>3MULS <) ((9)QI)ULS ((£)QI)ULS +

(€(9)d3)$02 ((S)dI)uULs ((S)IIULS ((y)I)ULSs +

(((9)d3)s02 ((6)d3)s0d ((¥)dI)uLls - ((9)dI)uts ((y)d3)sod -)
CCC9IIIULS ((S)I)SOI ((%)I)ULS - ((9)3)S0d ((%)3)S0I) +
€€(9)d3)S03 ((§)d1)$0d ((%)dI)S03 - ((9)dI)uLs ((9)d3)uLs)
(C€(9)3)S0 ((S)3I)SOI ([(9)I)ULS + ((9)I)ULS ((9)3)S0I))
(CESIqI)ULS ((#)q3)$9I ((£IAIIULS - ((S)QI)S0 ((£)Q3)S0I) +

(€(9)d3)803 ((5)dI)uLs ((S)I)ULS ((9)3I)$0I +

97



(C(9)3)S0I ((P)I)ULS ~ ((9)I)ULS ((S)I)SOI ((%)3)SOD -) +
€(€(9)d1)s$0d ((%)d1)S02 - ((9)dI)uLs ((5)dI)S03 ((y)dIjuLs)
CC(9)I)ULS ((7)I)ULS - ((9)1)S02 (¢(G)3)s0d Aacvwvauvv
(€(S)Q3)S03 ((%)Q3)S03 ((E)QI)ULS & ((S)QI)uts namvnmeouv«
(21202 + (((((9)d3I)$03 ((%)d3I)s0d -

£(9)d3)uLs ((S)d3)S03 ((¥)WI)ULS) ((9)3)SOI ((S)I)ULS - .
(((9)d3)$0d ((%9)dI)uLls ~ ((9)dI)urs nmmunuvwoo ((%)d3)s0d -)
((9)3)ULS ((S)IJULS) ((7)QI)ULS ((£)TI)S02 +

€€(({9)d3)$0d ((9)dI)uLs - ((9)dI)uLs ((5)d3)$03 ((y)d3I)s0d -)

o©
(C(9)3)uts nnnuuvaM (C?)IIULS = ((9)3)S00 ((9)A)S0I) + ’ e -

€€(9)d3)S02 ((9)d31)$03 -~ ((9)dI)ULS ((§)CI)S0 ((9)dI)uLrs)
€C((9)3)8S03 ((S)3I)SO03 ((2)I)ULS + ((9)I)uULtS ((%)3)S0I))
({(S)QI)S0I ((£)QI)HULS - ((S)QI)ULS ((H)q3)S02 ((£)GI)S0I -) +
{€€(9)d3)$03 ((7)dIyuULs - ((9)dI)uLs ((5)dI)s0d ((%)d3)s0d -)
(C(9)3)S03 ((¥)I)ULS = ((9)IIULS ((S23)S02 ((7)3)S0d ~-) +

(€(9)d3)S03 ((9)d3I)$0I - ((9)dI)uLs ((§)dI)S03 ((7)dI)uLs)

) vdie
)

(C(9)IULS ((2)I)ULS = ((9)3I)S0I ((S)3I)S0I ((79)3)S0I))

(€(S)QI)ULS ((£)QI)ULS = ((S)FI)ISOI ((%)Q3)SO0I ((£293)$02)) ((2)1f)uss



e o S VR AR £ mrg
vt e rboer e Tor a2 . b

€€€5)q3)S02 ((%)Q3I)SO0I ((£IQI)ULS + ((S)AI)ULS ((£)QI)S0I) +
(C(9)021)uULs ((§)dI)S02 ((§II)IULS ((9)I)ULlS +
((9)dI)uLs (((9)3)S0I ((S)I)S0I ((¥)I)uls +

(C9)IIULS ((¥)3)IS0I) ((S)dI)uLs ((%)dI)SOd + ((9)dI)uLs

CCCPIIIULS (€SIS0 ((¥)IIIULS = ((9)3)SO0 ((7)3)S0I) ((S)dI)uts {((9)dI)uls) mmﬁ.—.@
- N "l
€C(S)qIIULS ((%)QIISOD ((£)QGIIULS - (($)QIISOI ((£)QI)S$03)) ((2)1()s0d . mbﬁ

(CC((9)d3I)so3 ((%)di)sod =~

99

((9)dI)uLs (($)dI)}S0I ((#)dIYULS) ((9)3)S0I ((S)I)uis -
(€(9)031)s02 ((%)dI)uULs = ((9)dI)uLs ((5)d3)S0I ((%)dI)sod -)
. (€(9)I)ULS ({S)I)ULS) ((%)QI)uULs ((£)QI)uts +
(CC(9)TI)S0I ((9)dI)ULS - ((9)dI)uls ((5)dI)SO0I ((%)d31)sod -)
(€(9)3I)LLS ((S)IISO3 ((7)I)ULS = ((9)I)S0I ((%)3)S0I) +
(C(9)d3)sCI ((9)d3)S02 - ((9)dI)uls (($)dI;S0d ((y)dI)uts)
CC(923ISOI ((S)I)S0I ((9)II)ULS + ((9)I)ULS ((%)3)S0I))
(C(SIGINULS ((%)QI)SCI ((£)GI)ULS - ((S)TQI:s5I ((£)AI)S0I) +

€(CC(9)03)S0d ((9)dI)uLs - ((9)dI)uULs ((5)dI)sax ((9)dI)s0d -)



((((91d3)Uts ((§)dI)S0I ((5)I)S0I +

((9)d3)uls ((9)3)S03 ((G§)dI)uE ((S)I)uts ((%)d3)sod

*

((9)dI)uLSs ((9)I)ULS ((SIdIIULS ((5)IIULS ((%)dI)uLs) ((9)QI)uts ((£)93)s0d

13

(C(9)d3)uLs ((5)dI)S03 ((S)INULS ((%)I)SO0I + ((9)FI)ULS (((9)I)ULS ((¥)I)uis

((9)3)S02 ((S)3I)S02 ((v¥)I)SO0I) ((S)CI)ULS ((9)d3)S0I + ((9)da)uts

€C€9)3)S03 ((9)IIULS = ((9)I)ULS ((SI2)SOI ((%)3I)SOI =) ((§)dI)uts ((9)di)uls)
(C(S)QINULS ((E3GIJULS = ((5)G3I)S0I ((%)Q3)S02 ((£)GI)SCI) +

(((9)d3)uls ((5)d3I)scd ((S)I)uts naewuvcmm +

((9)dI)ULS (((9)3)S0I ((S)I)SOI ({¥)I)VULS +

((9)3)ULS ((%)3)S0I) ((S)JdI)uLs ((%)dI)S0d + ((9)dI)uls

C((9)IIULS ((SII)SOI ((HII)ULS = ((9)I)SOI ((¥)I)SOI) ((S)dI)uts ((v)dI)uts)

(€(S)Q3)SO0I ((E)QI)ULS = ((S)QqI)uts ((%)93)S0I ((£)G3)S03 =))

*

((2)10Huts + ((((9)dI)uts ((5)d3I)s03 ((5)3)s0d

((9)d3I)ULS ((9)3)S0I ((S)JI)HULS ((§IIIULS ((9)d31)s0d

+

((9)dIIULS ((9)3IIULS ((§)DIIULS ((§)IIULS (£%)dI)uLS) ((%)FIIULS ((£)qI)uLs

(((9)93)uLls ((§)dI)S0I ((S)HI)uls ((%)3)$0D + ((9)d3)uts (((9)I)uts ((y)I)uts
((9)3)S0I (($)3502 ((¥)3)$0I) ((S)dI)uLS ((9)d3I)S0I + ((9)d3)uss

(3(9)1)S0I ((9)I)ULS = ((9)IIULS ((G)I)SOT ((¥)I)SO0I ~) ((S)dI)uts ((9)dI)utrs)

100

P




Ao e .

U S S e o .

CCC9IIIULS ((9)IIULS = ((9)33S0I (($)IISOI ((%)3)S0I))
AﬁamvauVmoo.nﬁqvauvmou ((£)QI)ULS & ((S)QIIULS ((£)GI)S02)) ((2)1f)s0d +
Aﬂﬁnounuwmou ((§)CI)ULS ((§)3I)SOI + (((9)d31)S0I ((S)dI)s0d ((7)dI)uLs -
(€9)d3)uLs ‘((%)d1)S03 =) ((9)IIULS ((S)I)IULS +

(€{9)d3)$03 ((5)d1)sS0d ((%)d3)S0d - ((9)dI)uts ((y)dI)uis)

((9)3)S03 ((§)I)ULS =) ((%)QIYULS ({(£)AI)S03 +

(((9)d3)803 ((§)dI)uULs ((§)IIULS ((Yy)I)uLs +

(€(9)d3)S02 ((G)d3)S03 ((%)dI)ULS - ((9,dI)uls ((%)d3)sod -)

CC(9IIIULS ((S)I)ISOI ((H9)IIULS = ((9)3)SOX ((%)3)S0I) +

101

(€(9)d3)S02 ((§)d3I)s0d ((%)d3)S0d ~ ((9)dI)uLts ((9)dI)uLrs)
CC(9)3)S03 ((S)IISOI ((#)IIULS + ((9)IULS ((%)1)S02))
(€(S)Q3)S0D ((£IqIIULS = ((SIQAIIULS ((%)QI)SOI ((£)G3)S0I —) +
(€(9)83)8$03 ((§)dI)ULS ((S)I)ULS ((%)3)S0d ¢+

€€(9)d3)s0d ((5)dI)SOI ((9)II)ULS = ((9)dI)uLts ((%)d1)sod =)
CC(9)IISOI ((9IIIULS = ((9)I)ULS ((§)I)ISOI ((%)3)S02 =~) +
(((9)d3)s02 ((§)d3I)S0I ((%)03)S03 -~ ((9)dI)uLts ((y)dI)uts)

(C(9)I)ULS ((9II)ULS = ((9)3)S0I ((S)I)SO0I ((7)3)S0I)) @ﬁs

oy SNSRI

(C(S)QI)ULS ((£)QINULS = ((£)QI)SOI ((9)QI)SOI ((£)Q3)S03)) ((2)1f)uts MWQ




S

€C((9)d3)s0d ((g)dI)uts ((§)I)S0I + (€(9)d3)505 ((5)di)soa ((9)di)urs -

((dI)uts ((y)d1)sod -) ((9)3)urs £iS)IuLs 4

(€(9)d3)s03 ((5)d31)soa ((9)di)sos - ((9)d3)uts ((9)di)urs)

. ((933)S03 ((SyI)uts -) ((9)qI)uLs ((§)aI)uts +
(€(9)93)S02 ((§)dIULS ((§)IILLS ((9)I)ULS +

(((9193)s03 ((6)d3)s03 ((y)dI)uts - ((9)dajurs ((%)d31)sod <)
(CEIDIULS ((£13)S03 ((#)IIULS - ((9)21)S02 ((9)3)503) +
(€(9)d33502 ((6§)d1)s03 ((%)d3)S02 - ((5)d3)urs ((%)d3)urs)
(€(9)3)S03 ((£)3)S02 ((9)I)ULS + ((9)I)urs ((%)3)s03))
(C(S)Q3)uls ((9)93)S0I ((E)QI)ULS - ((S)Q3)50D ((£)q31)s05) o
(€(9)03)S03 ((S)AI)ULS ((SII)ULS ((9)3)SCI 4

(€(9)d3)s03 ((5)daysod ((y)dijurs - ((9)93)uis ((9)di)sor .)
(€(913)503 ((7IIULS = ((9IIIULS ((§)I)SOI ((9)3)S0D -}

(€(9)33)502 ((5)d3I)s0d ((y)d1)s0) - ((9)d3)urs ((9)dijurs)

102



S

I

B

(C(9)AI)uULS ((S)dI)ISO0I ((SII)ULS ((H)IIULS + ((9)dI)uLs

(€€9)3)S0 ((5)I)S0I ((%)IIULS + ((9IIIULS ((%)3)S02) ((5)dI)uts ((%)d1)sod +

((9)93)ULs (((9)3)ULS ((€)IISOI ((¥)IIULS = ((9)3)SO0D ((9)3)S09) Gdie
(€(S)dI)urs ((9)0I)ULS) ((S)QI)ULS ((9)q3)uLs 930

1(€(9)d3)s03 ((9)d3)s0d - ((9)dI)uts ((5)d3)soa ((9)d3)uis)
((9)3)SC2 ((S)I)uUts - (((9)d1)sS0d ((y)dI)uLs -

((9)d3)urs ((5)dI)sod ((%)d3I)S03 ~) ((933I)uLs ((S)I)uts) ((9)q3)s03 4

103

€(€€(9)33)S02 ((9)dI)uts - ((9)dI)uLs ((§3d3I)sod ((y)d3)sod -)
nﬁaowuucmm ((S)3)S03 ((9)I)uts - ((9)3)S03 ((%)31)S03) +
(€(9)¢3)s03 ((%)d3)S03 - ((9)dI)uts ((5)d1)s0d nacvauVCwmv
(€(9)3)S03 ((S)3I)SOI ((%)IIULS + ({9)IIULS ((%9)3)S$03))
((S)QI)uLs ((9)QI)ULS 4+ ((((9)U1)S0I ((%)dI)uirs -

((9)d3)uts ((S5)d3I)sod ((%3d3)S03 =) (((9)3I)SO3 ((%)I)uULS -

C((9))ULS ((S)I)SO0I ((9)3)S0I =) & (((9)d3I)S0d ((%)dI)sod -

(€9)d3r)uts ((5)d3)S02 ((¥)dI)IULS) (I(93IIULS ((¥)3I)uLs - vdio
((9)3)8932 ((S)3)S02 ((7)3)S03)) (($)QI)SOI ((9)qI)uLs - 940




((9)dI)uls ((9)d3)S02 <) (((9)I)ULS ((S)I)SO0I ((9)I)uls -
((9)3)S03 ({%)3I)S0I) + (((9)dI)Ss0I ((S)d3I)S0d ((%)d3)s0d -
. ((9)dI)uLs ((9)dI)ULS) (((9)I)SOI ((S)I)SOI ((H)I)ULS +

((9)3)ULS ((%)3)S0I)) ((S)QI)ULS ((9)GI)uULls + (((9)d3)$0?

((S)AI)uLs ((S)IIIULS ((9)3)SOI + (((9)dI)S0d ((5)dI)s0d ((9)di)urs

€(9)dI)uLs ((9)dI)S0I =) ({(9)3)S0d ((y)I)uts

((9)3)ULS ((S)I)S0I ((7)3)S03 ~) + (((9)dI)S02 ((5)dI)s0I ((9)di)sod

((9)d3I)uULs ((H)dI)uLs) (((9II)ULS ((9)I)uls

((9)3)S02 ((S)I)SAI ((%)3)S0I)) ((S)QI)S0I ((%)QqI)uLs -

(((9)d3)uLs ((§)d31)S0I ((S5)1)S0I +

((9)dI)uLs ((9)3I)S0I ((S)dI)uLls ((S)I)uts ((9)di)sor -

(€9)d3)uls ((9)3)ULS ((S)dI)ULS ((S)IYULS ((9)dI)uLs) ((%)Q3)sS0d +

(((9)dI)uLs ((5)dI)S0I ((SIIYULS ((9)I)SOI + ((9)dI)uss

(C(9))uULs ((9)3)ULS = ((9)3I)SOI ((S33I)SO0I ((%)I)S0I) ((§)di)uLs ((%9)di)sod ¢+

{(92)0d3)ULs (((9)3)SOI ((2)I)ULS = ((9)I)UES ((S)I)SOI ((%)3)sS02

(€S)dI)uLs ((9)dI)uLs) ((S$)QI)SOI ((%)q3)uts

=)

_9dje
" 940

trezee oy ase

104



%?ELJ!T} S

o

((€9)83)503 ((S)AI)ULS ((§)3)SO3 + (((91d1)$03 ((5)d3)$05 ((y)dI)urs -
((9)d3)uLs ((9)93)S03 -) ((9)I)ULS ((5)I)uLs 4+

(€(9)d3)s03 ((5)d3)S03 ((¥)d3)$03 - ((9)dI)uts ((9)dI)uLs)

((9)3)S03 ((S)I)ULS =) ((¥)4G3I)S0I + .23:_339

((S)dI)uLs ((§)I)IULS ((9)I)IULS + (((9)d21)SO0I ((5)dI)s0d (()d3)urs -

g i aacetaan

105




EEI e T s e T T T T IR SR st St bk T nb st e T TR

(€(9)I)ULS ((S)I)SOI ((9)IIULS - ({9)3I)SO0D ((%)3I)$0I) +

(€)1 + nl (((9)dI)uts ((4)dI)uULS - ((9)d3)S02 ((§)d3I)s0d ((49)d3)s0d))
(((9)3)s02 AAquvmou (C7))ULS &+ ((9)I)ULS ((%)3)s22))

(((S)Q3)S03 ((£)Q3I)S0I = ((S)QI)ULS ((%)G3)s0d aamvnuv:mmv +

()3 + Nl ((9)93)S03 ((S)IIIULS (()I)ULS ((%)3)SOI -

((2)d1 + :w (€((9)33)S0d ((5)dI)SOI ((¥)dI)utLs + ((9)dI)uLls ((%9)d1)s0d))
(C(9)3)S02 ((%)IIULS - ((9)3IIULS ((S)I)ISOI ((%)3)S0d =) +

(1)1 + nl (((9)d3)uLs ((9)dI)uLs - ((9)d1)$03 ((§)dI)S0I ((%)d3)s0I))

(C(9IIIULS ((9)IIULS = ((9)I)SOD ((S)I)SOI ((9)31)S03)) eqie
, . Se—— v
€€($)Q3)S02 ((¥)G3)S03 ((£)QIIULS - ((SIGIIULS ((£)QI)SOI =)) ((2)1[)s0? Byo 2

(€(S)Qq3)uLs ((%)Qq3)S0d ((£IQI)ULS - ((5)9I)S0I (££)Qq3)S0I) ((2)1{)uts -

cqie
(C(S)QI)S0I ((E)QI)uULs - ((S)QIJULS ((%)QI)S0I ((£)93)S02 -) ((2)1l)so B —
130
€(C(S)GQI)SOI ((%)Q3I)SOI ((£)QqI2ULS + ((S)QI)uULS ((£)Q93)s0I) () 1fHurs - —D~°

(((S)QINULS ((£)QIULS = (($)Q3)SOI ((%)Q3I)SOI ((£)q3)S0d) ((2)1{)s03 Ijo



NN

CCLA3 + nl (((9)da)uts ((y)dijurs - (€9)d3)$02 ((5)d1)s02 ((%)d1)s03))
(€(9)3)503 (($)3)502 ((9)3)uts + ((9)1yurs ((9)3)509))

(€(s)q3)s03 ((£)q3)uLs -~ ((5)QI)uls ((9)q3)so0> ((£)a3)s0d ) 4

(CL)3 + nl ((9)d1)sod ¢(g)d3yurs ((S)3)urs ﬁﬁ¢vuuwoo -

(€2)d3 + nl (c(9)d1)s0d ((5)d1)soa ((9)d3)uts + ((9)d3)uts ((4)di1)s0ay)
(C€9)3)S03 ((9)I)uts - ((9)3I)uLls ((5)31)s0 ((¥)3)s02 -)

(€193 + n{ (((9)d3)uis ((y)dijurs - ((9)d1)s03 ((5)d1)s03 ((y)di1)s03))
(€€9IuLs ((9)I)ULs = ((9)3)S03 ((5)1)s0> ((9)3)s03))

(CCSIAIULS ((£)TI)ULS - ((5)q33S03 ((9)q1)502 ((£)93)502)) ((2)1f)uts -
(€€(5)G3)$02 ((9)33)$0 ((£)qI)uLs - ((S)q3yurs (€£)Q3)S03 -) (1)qy +
(€€$)93)S02 ((£)q3)S02 - ((S)9I)ULS ((%)q3)s09 ((£)Qq3)uts) (2)q3 +
(€C£)3 + nl ((9)d3)s03 ((g)dI)uLs (($)31)$03 -

((2)d3 + nl (((9)d3)s03 ((5)d31)S03 ((9)dIjurs +

((9)d3)uLs (()d1)S03)) ((9)IULS ((S)HIIULS +

(C1rd3 + nl (((9)03)uLs ((9)dI)uts - ((9)di)soa (($)d1)s0d> ((9)di)soa))
((9)3)S03 ((S)IULS =) ((9)QI)ULS ((£)qI)uLs -

(€233 + nf ((9)9d3)S03 ((S)AI)ULS ((GIIIULS ((9)I)uLs -

((2)d3 + nl (((9)d3)s03 ((g)d3)so> ((9)d3)uis ¢+ ((9)diyuts ((9)d3)s0d))

107

o




CCL)3 + nf ((9)d3)502 ((S)AI)ULS ((SIIIULS ((9)3I)SOD -

(€293 + n{ (((9)d3)503 ((§)d3)S03 ((%)DI)uULS + ((9)dI)ULS ((9)d1)s03))
(€(9)3)S02 ((9)IIULS - ((FIIIULS ((S)I)ISOD ((9)3)S0d -) +

€(CL)93 + nl (((9)d3)urs ((9)dI)ULS - ((9)031)S0d ((5)d3)S03 (()dI)s09))
((€9I3)ULS ((9)I)ULS - ((9)3)S0I ((§)3I)SOI ((9)3)S03))

(($)Q3)S02 ((7)q3)uts ((£)93)S0d -) ((2)1{)s0d

(CCCSIAIULS ((£)QIIULS - ((S)QI)SOD ((9)G3I)SOD ((£)93)SOI) (L)GI +
(€(S)93)S02 ((£)QI)ULS ~ ((§)9IIULS ((2)QI)SOd ((£)Q3)SO3 -) (2)92 +
()3 + nl ((9)d3)s03 ((§)dI)uLS ((S)1)SCI -

((2)d3 + nl (((9)93)S03 ((5)dI)s0d ((4)dI)uLs +

((9)d3)uLs ((%)d1)$03)) ((9)I)ULS ((S)I)ULS +

(€193 + nl (((9)d2)uLs ((9)dI)uLs - ((9)d1)so03 ((s)di)sod ﬂaqvnmvmmuvv
(€9)3)S03 ((S)3I)ULS =) ((%)QI)ULS ((£)Q3I)S0I 4

(€233 + nl ((9)d3)s02 ((§)dI)ULS ((SII)ULS ((H)IJULS -

((2)93 + nl (((9)9d3)503 ((6)d3)S0d ((93dIruts + ((9)dIjuLs ((%)d31)s02))

(C(9)I)uLs (($)I)SO3 ((H)I)ULS = ((9)3I)s0d ((%7)3)s02) +

vaie
“jo

108



:‘ﬂﬁ.ﬂ = T e A AN R e S I O T L L S B SRR i

((2)d3 + Al (((9)931)S03 ((§)03)$03 ((9)FIULS + ((9)dHULS ((1d3)509))
CCC9)IISOI ((¥IIULS = ((9IIIULS ((§)I)SOI ((7)3)s0I =) +
CC1)d1 + Nl (((9r93)uLs ((NAIULS = ((9)d3)s03 ((§)d3)s0 ((9)di1)so0d))

CC(9)IIULS ((%)IULS = ((9)3)S0d ((S)3)S02 ((%)3)502))

. €€$)A3)S03 ((%)qIuts ((£)qI)uts =) ()1fHurs
€€€$)Q3)$03 ((%)QIULS ((£)33)$0d (L)W -

€(S)QIIULS ((%)AI)ULS ((£)d3)S0I (2)93 +

((s)3 + Nl ((9)d3)s03 ((§)dI)uts ((5)3)s0d -

€(2)9d3 + nf (((9)d3)s0d> ((5)dI)so0? (C(9)d3)uis +

109

c(9)duULs ((9)d3)S02)) ((9)I)uULs ((S)HI)ULS +
(C1)d3 + Nl (CCTIIULS ((¥)TIULS - ((9)d3)s0d ((5)dI)s0d ((%)d1)s02))
((9)3)S02 ((S)I)ULS =) ((%)TI)SO0I ((£)Q3)S0J +
(€2)3 + nl ((9)d3)s0d ((§)dI)uLs ((G)I)ULs nﬁqvuvcmw -
€(2)d3 + nl (((9)d3)$03 ((5)dI)S0I ((9)duLs + ]
((9)d3)uts ((9)d1)503)) (((9IULS (($)I)SOI (()I)yuls = .
((9)1)503 ((%)3)S03) + ((1)d3 & nf (((9)dI)uts ((H)di)uts -
((9)d3)S03 ((§)d3)S03 ({%)d3)$02)) (((9)3)S03 ((S5)3)s0I ((7)3)uULS +

((9)3)ULS ((9)3)S0I)) ((S)AI)uLs ((¥)Q3)uUts ((£)q3)S0I ¢+

e e e e AR



vor

(€(5)Q3)Sad ((%)qI)uLts ((£r)q3)uts ()93
((S)QuLs ((%9)Qq)uULs ((grql)uts nmvlu

(€13 + nl ((9)d3)s0d ((g)da)uts ((5)3)s0d
((2)d3 + nl (((9)d3)s0d (($)dI)s03 ((y)d3)urs

((9)d3)uLs ((%9)d3I)ISOI)) ((9)I)ULS (£{G5)I)uLs

+

CC1)93 + nl (((9)dI)uLs ((9)dI)ULS - ((9)dI)S0d ((§)dI)S0I ((9)d1)s0d))

((9)3)803 ({S)I)uLs =) ((%)Qq3)SO2 ((g£)QqI)uls

(€223 + nl ((92d3)S02 ((S)DI)ULS ((S)IIIULS ((%)I)uts

((2)d93 &+ nl {((9)d3)s0d ((§)dI)s0d ({%)dI)uts

((9)dI)urs ((9)d3)S02)) (((9)II)ULS ((S)I)SOI ((%9)I)uLs

((9)3)S03 ((%)3)S02) + ((1)d3 + n[ (((9)dI)uts ((y)dI)uts
(€9)d3)s$22 ((5)d3)S0I ((¥)dI)S0I)) (((9)3I)SOI ((§)3I)SO0I ((Hy)I)uts
((9)3)ULS ((%)3)SO2)) ((S)FI)XULS ((%)QI)uLs ((£)q3)uts

(L)Y + nl ((9)d3)S03 ((S)dI)uULs ((S)I)uULS ((%)3)S0d

+

S N

110

4

g S pa g -



(€(9)3)s0d ((9)3I)uis - ((9)3)uts (($)I)S0d ((9y)3)sod =) +

(C1)93 &+ nl (cco)da)uss ((7)d3)urs - ((9)d3)sod (($)d3)s03 ((9)d1)s02))
(C(9I3)uULs ((Y)I)uts - ((9)31)soa (($)31)so0> ((%)3)s02))

(€iS)q3)uts ((9)q3)so> ((£)q)uLs = ((5)q3)so0) ((£)93)503)) ((2)1f)us -
(€€(S)93)503 ((9)q3)S05 ((£)q1)s02 - (€(S)qI)uts ((grq3)uts) (2)q1 +

(€(S)Aq3)s02 ((g)qI)urs - ((5)Q3)uts ((9)q3)so0d ((£)A3)s02 «) (1)q1 »

(€223 + nl (91923503 ((5)dayuts ((s)ajurs ((7)3)uts

(€2)93 + nl (((9)d31)503 ((5)d3)sos ((9)dI)uts + ((9)dI)uLs ((9)d3)sod))
(C9I)uLs (($I3)s03 ((y)Iyuts - ((9)3)sos ((7)3)s03) o

€193 + nl (((9)d3)uts ((y)dajurs - ((9193)502 ((5)d1)s0d ((9)d3)s03))
(€((913)S03 (($)3)502 ((9)3)uLs + ((9y3)urs ((%)3)s09))

(((S)Q3)502 ((%)93)$02 ((£)q3I)s0r - ((S)QuLs ((grqIyurs) 4

(€3 + nl (9193)503 ((5)da)uts ((grayurs ((7)3)s03 <

(€233 + nl (((9)d3)s03 ((g)d1)sos ((7)d3)uts + ((9)dI)uis ((9)d31)s09))
(€€9)3)503 ((y)3)uLs - c(9r3)uLs ((s)3ysos ((¥)3)s02 ~) 4

(CLYd3 + nf (c(9r€3)uts ((y)dayurs - ((9)d3)503 ((5)d1)sud ((9)di)s03))

(C(9)I)uLs ((y)3)urs - ((9)1)s03 ((533)s02 ((%2)31)50)))

(€($)33)s$0d ((grqI)uts - ((S)q3)uts ((%)Q3)$0d ((£)q1)so0a =)) (2)f)sos

ST T TR T e S le pe et v s e e

111

- NE



€C(S)GIISOI ((£)QIIULS - ((SIAIIULS (($)QI)SOI ((£)GI) SO =) (D)1Hues +

CCCSIQIIULS ((9)TISOI ((£)AI)ULS = ((5)QI)S0I ((£)QI)S0I) ()rf)sod

pou

-

€(€($)q3)sod ((9)Q1)S0d ((E5q3I)uLs + €($)QINULS ((5£)Q3)S0I) ((2)1(;503 +

C€CSIQIIULS ((£)QIIULS = ((S$)QI)ISOI ((%)QI)S0I ((£)Q3)S0I) () 1hHues

CCC(S)qIIS02 ((7)QI)SOD ((EIQIIULS = ((S)QI)ULS ((£)Q3I)$O3 =) (2)N +
CC(S)IQIIULS ((9)GI)SOI ((£IQIIULS = ((S3Q3)S0I ((£)G3I)$0I) (1) +
((2)3 + nl ((9)d3)S03 ((S)dIIULS ((SII)ULS ((yIIULS =

€(2)d3 + nl (((9)d3)502 ((5)d1)s02 ((9)dI)uts + ((9)9d3)uLs ((%)d1)s09))
CCC9IIIULS ((S)IIISOI ((9)I)ULS - ((9)3)S0D nncuavmowV +

(C1)d2 + Nl (((9)dI)uULSs ((y)d3)ULS - ((9)93)S03 ((5)d3I)S0d ((%)d3)s03))
CC(9ITISOD ((SIIISOI ((P)INIULS + ((92I)ULS ((%7)3)S0))

CC(S)QIISOI ((9)QIFS0I (£EIQINULS = ((S)QI)ULS ((£)Q3)S0d =) +

()2 + nl ((9)93)$03 ((5)DI)ULS ((SHIULS ((9)I)S0d -

(C2)93 + nl (((9)03)302 ((S)d3I)S0I ((3)dI)uLs + ((9)dI)uis ((9)d3)$0I))

112




IR IR O L e m LS LR R LS R e B i

(C{(S)Q3)S$02 ((£)QI)uULS -~ ((S)QI)uLrs ~ﬂ¢vnuvuou ((£)Qq3)s0d =) (29} +

((L)dl +

((2)dl «

(¢1)d3 +

((2)d1 +

(CL)93 »

(€€)3 + nl ((9103)502 ((g)dIyULS ((5)I)S0d =

((2)d3 + nl (((9)d3)s03 ((5)dI)s0d ((y)dijuts +

((9)d)uis. ((%)d1)s03)) ((9)I)uLs ﬂam.uv:_m +

al (((9rdI)uts ((9)dI)uts - ((9)0d3)S03 ((5)dI)s0I ((%)d3)$03))
(€(9)3)S03 ((S)IIULS =) ((?7)93I)ULS ((£)q3)S0d 4

((2)3 + nl ((9)d3)502 ((S)AI)ULS ((§II)ULS ((9)I)ULS -~

Al (((9393)503 ((5)d3)S0d ((9)dI)uls + ((9)dI)uLs ((9)d1)s03))
(CC9IIIULS ((S)I)SOI ((2)IIULS - ((9)3I)S02 ((%)31)S03) +

nl €918 )uLs ((MIIULS ~ ((9)dI2503 ((5)dI)s0d ((9)d3)$03))
(€(9)3)S02 ((S)I)S0I ((H)I)ULS + ((9II)ULS ((%)1)S09))
(C(S)Q3)S0D ((£)QI)ULS - ((SXQI)ULS ((9)93I)SOI ((£)93I)S0I =) +
(C1)3 + nl ((9)d3I)$0 ((S)FIIULS ((S)IIULS ((9)I)SOI -

n{ (€(9)d3)S03 (($)DI)S0d ((9)dI)ULS + ((9)dI)uLs ((%)dI)so0a))
(€(9)3)S02 ((%)I)ULS ~ ((9IIJULS ((SIIISOI ((%)3)S0I =) 4+

nl (((9)d3yuLs ((9)dI)uLs - ((9)dI)S05 ((5)d3)$0d ((%)d1)S03))

(C(92)ULS ((#)I)ULS — ((9)3)SOI ((§)I)SOI ((%)31)S0I))

(C(SIqIIULS ((£ITI)ULS = ((5)qI)S0D ((%)GI)SOI ((£)q3)$03)) ((2)1()s03

113




((9)d3ayuys ((23d3)$03)) ((9)3)urs aamuwucmm +

(€1)d3 + n¢( (€(9)d3)uts ((y)dijurs - €(9)d3)s03 ((g)d3)sos ((%)d1)so03))
€(9)3)s03 ((grI)uts .) (€7)Q3)uts ((gr)gq3)urs -

(€2)3 + nl ((93d3)s03 aamunuvcmw ((SrHues c(myurs -

((2)d3 &+ nf (((9)d3)so> (€$)d3)s0d ((9)dI)urs + ((9)d3)urs ((9)diysoay)
CC(9I3uLs ((5)3)sod ((y3yuts < ((9)31)s0> ((%)3)s03)

(C(1)d3 4+ nf{ (C(9)d3yurs ((9)dijurs - ((9)d3)s03 ((5)d3)soa ((%)d31)s0))
((€9)3)s03 ((5)31)soa ((7DDuLs + ((9)3)urs ((7)3)s0)))

((($)93)s03 ((g)rgq3)soar - ((S)Q3)uts ((v)qaysos ((€)q3)urs) «
(CLI3 + nl ((9)d3)s0> ((S2d3)urs ((s)3)uis ({9)3)s0> -

€(€2)83 + nl ((¢(9)d3)soa (($)d1)s05> ((%)dijurs 4 ((9)93)uts ((9)d3)so03))
(€(9)3)803 ((9)I)urs - ((9)3)uLs (($)3)s0d ((9)31rsod =) ¢
€)Y ¢+ nl (((9)diyurs ((9)d3)uts < ((9)d3)sos ((S)d3)s03 ((%)d31)so03))

(C(9IuLs ((9)3yurs - ((9)3)503 ((g)3I)soa ((%)3)s02))

€€((S)93)s03 ((9)qi1)so0a ((£)aq3jyuts - ((g)qI)yurs ((£)91)803 <)) ((2)1[)uis

(CC(s>qayurs ((g)q3jurs - (($)Q3)s03 ((%)q3)s03 ((£)Q3)$02) (y1)q31 +

”
X

114



S S i e S [P e LS T R B RIS R BN T 1 e 3R BT

((2)3 + nl ((9)d1)s03 ((§)AIHULS ((SIULS ((y)I)uts -

(€2)d3 + nl (((9)d3)S03 ((5)dI)sI3 ((9)dI)uLs +

((9)d3)uLs ((9)d3)S03)) (((9)IIULS (($)I)S0I ((y)INULS -

(€9)33S09 ((%)3)S03) + ((1)dY + nl (((9)duULs ((y)dI)uis -

((9)d3)S03 ((5)d3)S0 ((%)d3I)S0I)) (((9)3I)SO02 ((§33I)S0I ((¥)I)uis +
C(9)IIULS ((%)3I)SO02)) ((§)AIIULS ((9)QI)ULS ((§)qI)uLsS +

CCL) + nl ((9)d3)so3 ((§)4I)uULS ((S)IULS ((7)3)S07 -

(¢2)91 + N (((9)d3)S02 (($)d3)sed ((9)d)uLs + ((9rdI)uLs ((9)93)s0I))

(C(9)3)SOI ((H)IIULS = ((9II)ULS ((S5)I)SO0D ((%)3I)S03 =) +

115

(C1)83 ¢ Nl (((9)dIyuts ((%)dI)uts - ((9)d3)so2 ((5;d3)so0? ((9)d3)so03))

(C(9)IIULS ((¥)IIIULS = ((9)3)S03 ((S)I)ISOI ((%33)$02)) vqie

eie

(€S)Q3)S02 ((7)GIIUES ((£)qIULs =) (()1f)s0d

(CC(S)AI)ISOI ({%)QI)S0I ((£)qI)ULS = ((S)QI)ULS ((£)3)S03 =) (1) +
(C€S)Q3)SOI ((£)qI)S02 ~ ((§)AI)IU:S ((7)GI)SOI ((£)AI)ULS) (2)Q3 +
(Cg)Y + nl ((9)d3)sod ((§)dI)uts ((5)3I)sod -

((2)d3 + nf (€(9)d1)s$02 ((5)01)S03 ((9)dI)uLs ¢



(€2)d3 + n{ (((9)d3)s02 ((5)d3)S02 ((%)dI)uLs

((9)d3)uts ((9)d3)S03)) (((9)3)ULS ((§)I)SOI ((y3I)uLs

(€9)3)S03 ((2)3)893) + ((1)d3 + n[ (((9)dI)uLs ((7)d3yuis
((9)d3)$03 ((5)d31)S03 ((%)d3)S0I)) (((F)I)SOD ((§)31)S0I Aaqvuvc_w
((9)3)ULS ((7)3)S03)) ((S)GI)ULS ((#)QI)ULS ((£)Qq31)S0D

(L)1 + nl ((9)d3I)s0d ((g)dI)uts ((g)3I)uts ((7?)3)50)

+

(€293 + nl (((9)d3)S03 ((5)dI)S0I ((y)dI)uts + ((9)d3)uts ((%9)d31)s02))

(C(933)S02 ((7)I)ULS = ({9P)I)ULS (($)IISOD ((%)3)S0I =)

+

C(LI93 + nl (((9)d2)uLs ((9)dI)uLls - ((9)d3)S03 ((5)d1)s02 ((%9)d3)s02))

CCC9IULS ((¥)ULS = ((9)3)SOD ((§)2)SOI ((9)3)S$02))

€((S)Q3)S0d ((7)QI)ULS ((£)q3I)S0I ~) ((2)1[)urs
(€(S)Q3)S03 ((%)qI)uULs ((£)QqI)uULs (1)q3
(($)QI)ULs ((9)q3)ULS ((£)qIIULS (2793

((£)3 + nl ((9)d1)s0d ((g)dI)uss ((§)3)so02
((2)d3 + nl (((9)d1)s02 ((5)d3I)s0d ((9)di)uis

((9)03)uLs ((93d3)S02)) ((9)I)ULS ({S)I)uLs

+

+

*

(L)Y + nl (((9)dI3uLS ((H)d3I)uLs ~ ((9)d3)S03 ((S)dI)S09 ((%)d3)s02))

. ((9)3)S02 ((S)I)ULS ~) ((9)93)S0d ((£)QI)uLs

+

116

L i Laei



(€(5)93)S03 ((7293)S03 ((£)QI)ULS - ((S)QI)ULS (($)q3)S02 -) +

(CLY3 + nl ((9)d3)s03 ((5)dI)uLs ((§)IIULS ((9)3)S09 -

(€2)93 + nf (((9)d3)$05 ((5)d3)s0d ((9)d3)uLls 4+ ((9)di)uLs Aﬂ<wauvuouvv
(C(923)S03 ((9)I:ULS - ((9)I)ULS ((§)3)SOI ((9)3)S02 =~) 4

(C(1)d3 + nl (((9)dI)uLs ((y)d3)uts - (¢2)d31)soa (($)d3)sod ((9)di)sod))
(C(9)3)uts ((9)y3)uts - aﬂovyvmou,aamvuv«ou ((%9)3)502))

(C(S)qI)ULs ((9)Q3)S03 ((£)qI)ULS - (($)qI)sS09 AamvauvaUVv ((2)1f)sod

(((S)G3)S02 ((9)QI)uts ((£)931)S0d (1)q3 -

: ((S)q3)uLs ((9)q3)uts ((£)93)s02 (2)q3 +

-~

(€(£)3 + nl ((9)d3)s03 ((§)dI)uLS ((5)3I)S0D -

((2)d3 + nl (€(9)d3)S03 ((5)d1)S03 ((y)dI)uts +

((9)d3)uts ((9)d3)S03)) ((9)I)ULS ((S)I)uts +

(CL)d3 + nl (((9)d3)uts ((9)dI)uLs - ((9)d31)S09 ((5)d1)s02 ((%)d3)s03))
((9)3)802 (($)I)yus <) nﬂqvnummou ((£)Q3)s02 +

(€2)3 + nl ((9)d3,802 ((g)dI)uts ((G)I)urs ((9)22urs -

117



R R S N TR PR G 2yt TRy - ST

(C(9)I)uLs ((S)3I)S0I2 ((MA)uts - AvauumOu ((%)3)s02) +

€(1)d3 + nl (((9)d3)uLs ((y)dIj)uts - ((9)d3)S$03 ((5)d3I)sod nacu&uvaqu
(€((9)3)s0d anmvuvmom.mﬂvvuvcwm + ((9)I)ULs ((%)3)s02))

(€(S)Q3I)S02 ((%)GQ3I)SOd ((£)Q1)S0I - ((S)QI)uULsS ((g£)qI)uts)

(CL)3 + Nl ((9)d3)S03 ((G)dI)uULS ((S)II)ULS ((9)3)SO0I -

((2)93 + nl (((9)d3)$02 ((5)dI)S0I ((9)dI)uts + ((9)dI)uLls ((%)d3)s03))

(C(9)3)S03 ((7)I)ULS = ((9)I)ULS ((§)I)SO0I ((%)3I)S0d =) +

()93 + nl (((9)dI)urs ((9)dI)uLs - ((9)d3)$0d ((5)dI)S0d ((%9)dI)s0d))

118

(CC9IIHULS ((P)IIULS = ((9)3)S0d ((§)3I)SO0I ((%)3I)S0I))

((($)Q3)S02 ((EIQI)ULS = ((S)IGI)ULS ((%9)q3)s0d Ahwunu.mou =)) () hHHues +
(€C(S)q3)SI2 ((%7Q93)S02 ((£)QI)ULS - ((S)QI)ULS ((£)QI)SO0d =) (2393 +
(€€S)QI)uULs ((9)Q3I)SOI ((L£)QIIULS - (($)QI)SOd ((£)Q3I)S0I) (L)93 +

(€2)3 + nl ((9)d3)S02 ((§)CBI)ULS ((5)I)ULS ((9)I)uls -

(€2)93 + nl (((9)d3)S02 ((5)dI)S0I ((¥)dI)uis + ((9)dI)uLs ((%)d3)s0d))
(C(9)I)ULS ((S)3)SO0I ((9)I)ULS = ((9)3)SO0D ((%9)1)S03) +

((1)d3 + nl (((9)dI)uLs ((9)dI)uLls - ((9)d3)S0d ((5)dI)S03 ((%)dI)s0d))

(((9)3)S03 ((S)3I)SOI ((P)I)ULS + ((PIULS ((9)3)S50)))



Fothigini v pimense v

((S$)Q3)uLs ((%)qr)uts

((5)q3)802 ((%)QI)uts -

€C((S293)S0I ((9)QI)S0I ((£)QI)SOI ~ ((§)GI)ULS ((£)qIIULS) (2)q1 +
(€(S)Q3)S0I ((£)QI)ULs - ((S)GI)UES ((%)Q3)S0D ((£)QI)S0I =) ([5G +
(€233 + nl ((9)d1)s03 ((SrdI)uULs ((SII)ULlS ((%)I)uls =~

((2)93 + nl (((9)d3)S0d ((5)d1)S0I ((9)dI)ULS &+ ((9)CI)uULS ((9)d1)S0I))

saie
" gl

200
“tle

_laie
“€lo

119

.




(€($)93)S03 ((%)Q3)S9d (L)} -

(€S)TIIULS ((9)93)$03 (2)a3 + ((£)3 + N{ ((9)93)S03 ((§)dIIULS ((§)3)$OI =
((2)d3 + nL (((9)93)S03 ((5)d3)S0d ((¥)dI)ULS + ((9)dI)uLs ((%)d31)s03))
((9)3)ULS ((SINULS + ((1)dI + nl (((9)dI)uLs ((%)d3I)uts -

((9)d3)S0d ((5)d1)s0d ((9)d3I)S03)) ((9)3I)S0I ((S)IIULS =) ((9)qI)uts -
(¢2)3 4+ nl ((9)d3)S0d ((§)dI)ULS ((SIIIULS ((y)I)uls -

((2)93 + nl (((9)d3)S03 ((§)DdI)S0I ((%)dI)ULS + ((9)dI)ULS ((%)d1)s0I))
(C(9)IIULS ((SIIISOI ((H)IIIULS = ((9)3I)SOD ((%)3I)S0I) +

(C1)d3 + nl (((9)dI)uls ((y)dI)uLs - ((9)d1)s0d ((53d3)s03 ((%)d1)s0I))
CCC9)3)SO0I ((S)IISOI ((%)IIULS + ((9IIIULS ((%)I)SO0I)) ((§)QI)uts ((%)A3I)S0I +
CCL)? + Nl ((9)03)S02 ((§)TI)ULS ((§)I)ULS ((%9)3I)S0d -

(€2)9d3 + nl (((9)d3)s02 ((§)d31)sod ((y)dI)uis +

((9)dI)uLs ((9)d3)S02)) (((9)3I)S02 ((9)I)uis -

((9)3)ULS (($)II)ISOI ((%)3)ISO0I =) + ((1)dy + nl (((9)d)uULs ((y)dI)uts -
((9)d3)S03 ((§)d1)S03 ((%)d3)S02)) (((9)I)ULS ((9)I)uts -

€(€9)3)S03 ((S5)3)S02 ((9)3)S0I)) ((S)QI)SOI ((%)}53)809 -

Late
€10

120



gfk.t - ) T L

_ 2qe  _ 1q9i0
vie vio

((S)43)S02 ((%)GIH)ULS (2)G3 + ((S)QNuULs ((H)qI)uis (1)q3 +
((2)3 + nl ((9)d31)s0d ((§)dIyuts ((S)IULS ((H)I)uts -

(2393 + nl (((9)d3)S0d ((5)U1)S03 ((%9)dI)ULS + ((9)dI)uls ((%)dr)sed))

121

CC(9IIIULS ((S)IISOI ((H)I)ULS = ((9)3)S03 ((%)3)S02) +

((1)d3 + nl (((9)dI)uts ((9)dI)uls - ((9)d1)s0d ((§)dI)s0d ((%)d1)s0d))
€((9)3)S03 (($)I)SOI ((%)IIIULS + ((9)IIULS ((%)3)S$0I)) ((S)AI)S0I ((%)QI)uls +
(L)Y + nl ((9)d3)s03 ((SICBI)uLls ((S)I)ULS ((%)3)S0D -

((2)d3 + nfl hﬁAOVQUVwoo ((5)d3)s0d ((%)di)uis +

((9)d3)uLs ((%)d31)S0I)) (((9)3)S0d ((H)I)uts -

((9)3)ULS ((§)3IISOI ((¥)3I)S0I =) + ((1IdI + n{ (((9)dI)uLs ((y)dI)uts -

£(9)d3)S03 ((5)d3)S02 ((%)03)503)) (((RIIIULS ((%)I)UisS - ..mn_.c )
K3
((9)3)S03 (($)3I)S0I ((9)3)503)) ((S)AIULS ((¥)qI)uLs }e



(C(9II)ULS ((S)IYSOI ((9)I)ULS - ((9)3)SOI ((9)3)S03))
(€(5)93)S02 ((£)qI)ULS = ((SITIIULS ((¥)Q3)SOd ((£)QI)SO03 -)) ((2)1()Huts -
CCC(9)dI)uLs ((S)dI)ULS ((S)IISOI & (((9)dI)s0d (Cy)diyurs -
((9)d3)uts (($)dI)S0OI “((¥)dI)SOd «) ((9)3I)SOI ((S)I)uULS -
((€9)d)uts (($)dI)$0d ((¥)dI)uls - ((9)d1)s0d ((9)d31)s0I)
((9)I)ULS ((SIIULS) ((9)GI)ULS ((E£)QI)uULs -

(€((9)83)uLs ((§)AIULS ((S)I)ULS ((9)3)SOI +

(€((9)d3)s02 ((9)dI)uts - ((9)dI)uLs ((5)d31)S03 ((%)d3)S0d -)
(CC9)IIULS ((9)I)ULS ~ ((9)3)SOI ((S)I)SOD ((9)3I)S0I)
(((9)dI)uLs ((S)d3)S0d ((9)dI)ULS - ((9)031)S0d> ((9)d3)$03)
(((9)3)S03 ((7)I)ULS = ((9)I)ULS ((§)I)SOI ((%)3)S0d -))
(€(S)Q3)S03 ((%)q3)$03 ((€)QI)ULS - ((S)QI)ULS ((£)QI)SOI =) +
(€(9)d3)uts ((S)dI)uLs ((SII)ULS ((¥)I)uts 4+

(((9)d3)s02 ((%)dI)uLs - ((9)dI)uLs ((5)dI)S0d ((9)d31)s03d =)
(€(9)3)S03 ((S533)S0I ((HFII)ULS + ((9)IJULS ((9)3)S0I) +
(€(9393)uts ((5)dI)s0d ((9)dI)uLs - ((9)dI)sed ((9)di)sod)

(CC9IIIULS ((S)I)S0I ((9)II)IVULS = ((9)3)S0I ((%)1)S03))

(€($)q3)S03 ((£)QI)S0D - ((SIQI)UES ((9)QV)SOI ((£)QqI)uULs)) ((2)1[)s0)

_EQie
“bio

122



(CC(9)dI)uLs ((S)dI)ULS ((SII)ISOI 4+ (((9)d3)s0d ((9)dyurs -
((9)d3)uts ((§)d3)s03 ((%)dI)S0d =) ((9)3)s02 ((s))uts -
(€(9)d3)uts ((§)dI)$03 ((9)dI)uLs - ((9)di)soa ((%)d1)s0))
((9)3I)ULS ((S)INULS) ((7)GI)ULS ((£)QI)S0d 4

(C(9)d3)utLs ((SIdI)uLs ((S)I)ULS ((Y)3)S0d o

(€(9)d3)$03 ((%)dI)uLls - ((9)dI}uULs ((5)d3I)S02 ((%)d3)sod -)
(C(9)3)ULS ((9)I)ULS = ((9)3)SO3 ((S)I)SOD ((%9)3I)S03) ¢
((€9)dI)uLs ((5)dI)s02 ((9)dI)uLs - ((9)diI)soa ((%)d3)so0d)
(C(9)33SI ((2)I)uULS - ((9)I)ULS ((§)3I)S0d Aacvuwmou -))
(((S)qI)uLs ((£)9I)ULS - ((5)g31)sod ((7)33)s03 ((£)q3)502) +
(€(9)d3)uLs ((5rdI)uLs ((S)I)uts ((y)I)uts »

(((9)d43)s02 ((9)di)urs - ((9)d3)uts ((5)d31)sod ((y)di)sod =)
(€(9)32S02 ((S)3I)S0d ((%)I)utLs + ((9)3)uts ((9)31)s02) »

(((9)d3)uts (($)d1)s0d ((9)dI)uis - ((9)d3)s$03 ((%)d1)s09)

It
it

123




ot R S A I = h < P N = g

(((9)DFIIULS ((S)DI)ISTI ((9)0I)ULS - ((9)d3)$03 ((%)d3)s0I) -
(C(9)AIULS ((S)I)ISO0I ((9)IIIVULS = ((9)3I)S03 ((%)3)$0I))
((S)QINULS ((9)QI)ULS ((£)qI)uLs) ((2)1fHues -
CCC(9)dI)ULS ((S)dI)uULsS ((5))S0I + (((9)d3)s0d nn«vauvc_m -
((9)03)uLs ((6§)d1)s0d ((9)d3I)SO0I =) ((9)I)SOI ((§)HI)uis -~
(€(9)dI)uLs ((§)d3)$0d ((9)dI)uLs - ((9)dI)s0d ((%)d3)s03)

((9)3I)uLs ((5)I)ULS) ((%)q3)S0I ((£)93)$0?

+

(C(9)d2)uLsS ((S)AIIULS ((SIIIULS ((2II)ISOI + (((9)dI)s0d ((9)dI)uss

(€9)43)uLs ((6)d3)S0d ((9)dI)S0I =) (((9)I)ULS ((7)I)ULS

124

€((9)3)S03 (($)3)$03 ((%)3IV)SOI) + (((9)dI)uLs ((§)dI)sod ((%)di)uts

€(9)d3)sS03 ((%)d3)S$0I) ((€9)3)S0I ((7P)3I)ulrs

((9)3IIULS ((S)IISOI ((9)3I)SO =)) ((5)Qq3)S0I ((9)qI)ULS ((£)93)s03”

(((9)dI)uLs ((S)I)ULS ((GII)ULS ((¥)I)uLS +

(((9)d3)503 ((92d1)uLs - ((9IdIIULS ((§)d3)503 ((9)dI)502 =2

CC((9)3)S02 ((S$)I)ISOI ((7IIIULS + ((9)I)ULS ((¥9)3I)S0I) +

(€(9)d3)uLs ((5)dI)s0d ((7)dI)uts - ((9)d3)s0I ((y)d3)s03}
(((923)ULS ((S)IISOI ((2)I)ULS - ((9)3I)SO2 ((7)3)503)) ..wmm.c ,

" bl

(($)QIIUES ((2)QI)ULS ((£)AI)SOI) ((2)1f)s0d



SARMECEEETEETERR R AVttt b S e U bt i ool B

(C(913)S03 ((S)I)s0d ((%)I)urs + ((9)3I)uts ((9)31)s03) o
. €(€((9)d3)urs ((5)d3)ysoo ((9)dIyuts - ((93d3)s0o ({%)d31)s02)
(C(9)I)uLs ((S)I)S03 ((H)I)urs - ((9)3)S503 ((%9)3)s502)) WD#@

(€($)93)%03 (7193503 ((£)91)502 - (($)AuLs ((§)q3yutsy) (210503 bvjo

(CC(9)dI)uLs ((5)dI)uLs ((S)1)s03 + (((9)d3)s03 ((9)di)uis -
((9)d3)uLs ((s)d3)sos ((¥)d1)s03 -) ((9)3I)s0d ((S)3)uts -

(€(9)dI)uts ((5)d3)sod ((7)d3)urs - ((9)di1)soa ((7)d31)s03)

125

((9)IULS ((SIIIULS) ((9293)S09 ((£)qI)uss +

(C(9dNyuLs (¢g)dIyurs ((g)3yuis (C(7)3)S03 + (((9)93)$03 ((9)di)uis -
€(9)d3)uzs ((S)dI)sea ((9)di)sor -) (C(9)I)uLs ((9)I)uts -

(9131803 (($)3)S02 ((9)3)s03) + (€(9)d3)uts (($)d1)s02 ((9)dijurs -
((9)d3)s03 ((%)d3)s03) (((9)31)s09 ((?)3yurs -

((9)3)ULS (($)3)$03 ((%)3)$03 -)) (($)q1)s0a ((7)93)uLs ((£rQI)uLs -
(€(9)d3)urs ((§)dI)urs ((g)3)urs ((9)3)uts o

(€(9)d3)s03 ((y)da)uts - ((9)dI)uts ((g)di)soo ((%)d3)s0d -)

(€(9)3)503 (($)3)$0d ((933I)uLs & ((9)uULs ((9)31)scI) »

e - e - S

TR T



(€€9)3)503 ((9)IIULS = ((9IIIULS ((§)3)SO3 ((¥)3)S0I -))
{((§)qa2uLs ((%9)93)SOI ((g)qI)ULS - ((§)q3)s0d nﬁnvpuvmoUV +
((€9)da)urs ((S)dI)uULs ((S)IH)ULS ((¥)I)uLs +

€(€9)83)502 ((%)d1)uts - ((9)dI)uLs ((5)dI)sOI ((¥)L3)$0d =)

© (C€9)3)502 ((§)I)SOI ((9)IIULS + Anomuvcmm ((9)3)502) +
£C(9)da)Lrs ((§)d13s0d ((9)dI)uts - ((9)dI)sS03 ((9)d1)s0d)
CCC9IIIULS ((SIIISCI ((H)INULS - ((9)3)S02 ((%9)3)S0I))
€C(5)q3)S02 ((9)93)S02 ((£)QIIULS - ((§)QI)ULS ((£)A3I)S$03 =)) ((2)1fHuts -
(CC(9)d3)uLs ((§)dI)uLs {(($IIIULS ((%)I)SOI +

(€(9)d1)s$02 ((7)dI)uls - ((9)dI)uLs ((§)dI)s0d ((9)d3)sed =)
CC(9II)ULS ((¥)I)IULS - ((9)3)S02 anmwuvwou ((9)3)s02) +
(((9)dI)uLs ((§)d1>$03 ((%)dIruLs - ({9)d3)s0d ((%)d3)s0I)
€((9)3)S02 ((9)I)ULS = ((9)I)ULS ((§)II)ISO3 ((%9)3I)50d =))
€€€S$)QI)SO03 ((£)QI)ULS = ((S)AI)ULS ((9)QI)S0I ((£)G3)$0d =) +
(C(9)dI)uLs ((S)dI)uLs ((SIIIULS ((9II)uLs +

(((9)d3)$03 ((9)03)uLs - ((9)dIIULS ((S)d3I)S03 ((9)d3)$Od =)

126



(((9)3)S02 ((7)I)ULS = ((9)I)ULS ((§)3I)SOI ((%)3I)SO3 =))
€(($)Q3)S0I ((%393)S02 ((£)IQIIULS - ((S)QI)ULS ((£)QI)S0I =) +
(€(9)dI)urs ((S)DI)ULS ((G)IIULS ((%)I)ULS +

€(€((9)d3)s03 ((y)dir)uts - ((9)d3)uLs ((5)0d3)s0d ﬁaqvnuwmou -)
(((91)3)s502 hnmvuvmam ((9)3)uLs + ((9)I)ULsS ((%)1)s02) +
€((9)d3)uts ((5)23)S03 ((%)dI)uLls - ((9)dI)s0d ((%3;01)$03)

€qi0

CCC9IIIULS ((S)I)S0I ((7)I)ULS - ((9)3)S02 ((%9)31)S02)) S —

Sje

(({%)Q3)S09 ((£)Q3)S0I - ((S)IQIHULS ((%)QqI)SOd ((£)qIIULS)) ((2)1(rurs

127

| 2 laie
“gjo Gjo

CCC(9rdI)uts ({SHIDdIIULS ((SII)ULS ((%)I)S0D +
(€(9)d3)s03 ((9)dI)utls - ((9)dI)uts ((5)dI)sSCd ((%)d3)sod -)
(C(9II)ULS ((7)I)ULS - ((9)3)S0D ((5)3I)S02 ((%31)S02) +

(((9)d3)uLs ((§)d3I2503 ((%)dI)ULS - ((9)dI)SOI ((%)dI;$03)




(C(9)IIULS ((9IIIULS = ((9)3)S0I ((G)I)SO03 ((%)3)S03} +
(C(9)d3)uLs ((§)d3)S03 ((9)dI)uLs - ((9)d3)S0d ((9)d1)s03)
((€9)3)S03 ((NIIJULS = ((9IIIULS ((S)I3)SO2 ((9)3)$03 ~))
(€($)QIIULS ((£)AIIULS = ((§)93)SOI ((9)q3)S0d ahmvnuvmVUV +
(((9)93)uts £(S)AIULS ((S)IIULS ((9)I)ULsS +
€€(9)d3)S03 ((%)dI)uLs - ((9)dI)uLs ((5)d3I)s0 ((9)d3)s0d -)
(C(9)3)803 ((§)3)503 ((7)IIULS + ((9IULS ((9)1)503) + | 7
€C(5)dI)uts ((§)d1)s03 ((9)dI)uts - ((9)d1)s03 ((4)d3)s03)

(C(9)IIULS ((S)I)SOI ((7)I)ULS ~ ((9)3)SOI ((%)2)S$0))

128

(((S)Q3)S0I ((£rqI)uls = ((S)QI)ULS ((2)QI)SO2 ((£)QqI)S0I -)) ((2)1()s0d +
(CC(9)dI)uls ((§)dI)uts (($)3I)s0d + nnaovnuvwmu ((9)d3)urs -

((9)d3IyuLs (($)d3I)sod ((%)dI)S0I -) ((9)3I)SO02 ((S)I)uts -

(€(9)dIj;uLs ((S)dI)sS0d ((9)dI)uts - ((9)d1)S0I ((9)d3)s0d)

€(IIIULS ((S)I)uULs) ((7)q3)uLs ((£)QI)uts -

(((9rd)urs ((5)dI)uts ((§)I)uULS ((%)3I)S0d +

(((9)d3)s92 ((9)dI)uts - ((9)dI)uLs ((§)dI)sed {(9)d3)sod -)

CC(9IZ)uULs ((NWIULS = ((9)3I)S0I (($)I)SOI ((9)31)SVI) +

(€(97d3)uis ((5)FI)S0I ((P)dI)uls - ((9)d3)S0d ((%)d3)so3l)




~n

((9)d3)uLs ((5)d31)sod ((9)d1)s0d ~) (((9)I)ULS ((%)I)uULs -
((9)3)$02 ((S)3)$02 ((%)3)SOI) + (((9)dI)uLls ((G5)dI)sod ((%)di)urs -

((9)d1)S03 ((9)d3)S03) (((9)3I)SOI ((9)I)ULS ~

((9)3)uLs ((S)3)S0d ((%)3)S0d =~)) ((S)GQ3)S03 ((%7)Q3I)'7ts ((g)QqI)uts
(€(9)d3)uts ((5)AI)ULS ((S)I)ULS ((%)I)uLs +

€(((9)d3)S$02 ((%)dI)uLs - $(9)dI)uts ((53d1)s0d ((%)dI)s0d =)
(C((9)3)S0D ((S)I)SOI ((H)I)ULS + ((9)I)ULS ((%)3I)S0I) +

(€(9)dI)uts ((5§)d1)s0d ((%)dI)uls - ((9)d3)s0d ((%)d31)s0I)
(C(9)I)ULS ((SII)SOI ((7)I)ULS = ((9)3)S0I ((%)3I)S0I))

€(S)A)uULs ((%)QI)uLs ((£)q3I)urs) ((2)10)s0d

(T((9)d3)uLs ((5)dI)uLs (($)I)SO0 + (((9)d1)so? ((9)d3)urs -
((9)d3)uts ((5)d31)s03 ((%)dI)s0d ~) ((9)3)s03 ((S))uts -
(€(9)dI)uLs ((§)d3)S02 ((%)dI)uLs - ((9)d1)s03 ((9)d1)s03)
((9)3)uULs L(G)I2ULS) ((%9)qI)uts navauvau +

(((9)d3)uts ((S)dI)ULS ((SIIIUES ((%)I)SO0D +

(€(9)d3)s02 ((y)da)urs - ((9)d3I)uss ((S)d3)S03 ((y)d1)s0d =)

_raie
Gie

129




((9)3)uts Aawuavc_mv ((%)Q3)S02 ((£)Q3)€0d +

(C(9)dI)uLs ((§)FI)ULS ((SIIIULS ((¥I3I}SOI + (((9)d3)s0? ((9)d3)urs -
((9)d3yuts (($)d1)$09 ((%)d3)s0d =) (((9)I)uLsS na#vuv:_mmg.

(€9)3)S03 ((§)3)S0I ((%)3)S0I) + (((9)dI)uts ((5)d3)sod ((y)diyurs -
((9)d3)S02 ((%9)d3)S$03) (((9)3)S03 ((9)I)uls -

((9)IIULS ££533)S03 ((9)3)SO3 =)) (($)AI)SOI ((9)AI)Uts ((£)93)$03 -
(€(9)dI)uts ((S)AI)ULS ((SIIULS ((H)ULS +

(€¢9)d3)s03 ((9)di)uls - ((9)d3)uUts ((§)dI)s03 ((7)dI)sC3 =)
CC((9)3)S03 (($)3I)IS03 ((¥)IIULS + ((9)I)uULs ((%)3I)S0I) +

Ahaovumuc_m ((§)d1)s0d ((9)dI)uts - ((9)d3)sod ((9)d3)s03)
CC(9IIIULS ((S)IISO3 ((9)IIULS = ((9)3)S03 ((%)3I)S03))

(CS)AIIULS ((H)GIIULS ((£)AI)IS0I) ((D)1[Huts +

CCC(9)dIIULS ((S)FIIULS ((S)II)ISOI + (((9)03)S0I ((y)duLs -
(¢(9)83)uts €(5)d1)503 ((%)d3)503 <) ((9)3)$02 ((§)uls =
(€(9)dA)ULS ((§)d1)s0d ((9)dIULS = ((9)d1)SCI ((9)G3)$0I)

((9)3)ULS ((§IIIULS) ((%9)QI)SOI ((E)QI)uLS +

CC(9)dIIULS ((S)BI)ULS ((§)I)ULS ((%)32S02 ¢+ (((9)d3)s0d ((7)d3)urs -

130



(((5)Q3)S03 ((%)93)$03 ((g£)qiI)uis - ((5$)Q3)ULls ((£193)$02 ~)) ((2)1()s0a +
CCC(9rd3yuLs ((sH)dIjuts ((g)3ayurs ((2)3)503 ¢

(€(9)d3)s0d ((9)d3)uts - ((9)d3)uts ((5)dI)sod ((9)d3I)sos -)
(€C9)3I)uLs ((9)3)urs S €(9)3)S03 ((£)3)S02 ((%9)1)s0a) 4
(((9)dI)urs ((g)di)sod ((%)d3)uis - ((9)di1)so> ((%)d3)so0d)
(((9)3)S02 ((¥)3I)uts -~ ((9)3I)uis nnmumumou ((?)3)s02 -))
(€($)Q3)S02 ((£)q3)uULsS « ((G)qI)uLs ((2)Q3)S02 ((£)q93)s02 -) 4
(((9)d3)uts ((g)di)uss ((S)I)ULs ((y)I)uers

(€(93d3)s03 ((9)dijurs - ((9)d3)uis ((§)d1)s03 ((y)di)so? =)
(((9)3)S02 ((5)I)S03 ((9)I)uLs + ((9)3)uts ((%)3)s0r)
(((9)dI)uts ((5)d3)sod ((7)d3)uts - ((9)di)sod ((%)d3)sc2)

(C(9)I)uULs ((S)I)S0d ((%)I)uis - ((9)3)802 ((%9)3)s50)3))

(€($)q3)s03 ((%)91)S03 ((£)q3)sor - (($)Q3)urs ((£)q3)uts)) ((2)jilyurs

(CC(9)d3)uLs ((g)dI)uts ((5)3)sor 4+ (€((9)d3)s03 ((9)di)uls =
((9)d3)urs ((g)d3)sos ((%)d3)so3 -) ((9)1)s02 ((S)I)urs .

({(9)d3)urs ((g)di)soo ((7)03)uis - ((9)di1)so> ((%)d1)s02)

_SUe
“gje

at

131




_Edie
" 9)0

(€((9)d3)uLs ((S)AI)uLls ({S)I)ULS ((%)1)SOI +

(€((9)93)S02 ((9)dI)uts - ((9)dI)uts ((5)d3I)sS0d ((9)di)soa -)
CCCFIIIULS ((9II)ULS - ((9)3I)S0I ((S)I)SOI ((%9)3)S0d) +
(€((91d3)uts ((5)d31)s0d ((9)dI)uts - ((9)d3)s03 ((9)d1)soa)
(€€9)32S03 ((7)I)ULS = ((9)IIULS ((5)2)SO03 ((%)31)S0d =))
(((S)qI)uts ((%)q3)s0d Aamyauvcmw = (($)Qq3)S02 ((£)Q31)s02) +
(((9)dI)uLs ((SIMIIULS ((S)I)ULS ((9)I)uLs +

(€(9)d3)503 ((y)dI)urs - ((9)dI)uts ((§)d31)so03 ((9)d31)sod =)
(€(9)3)S0Y ((S)I)S0I ((9)I)ULS + ((9IIIULS ((%)3)S0I) +
(€(9>dI)uLs ((§)dI)SCI ((9)dI)ULS - ((9)d3I)s0d ((9)d1)s0I)

(C(9IIIULS ((S)3)SOI ((7)I)ULlS = ((9)31)$01 ((9)3)S0)))

2qie
93¢

in

132



.

(((9)da)urs mnmvauvrmm ((5)3)S0d +

(((9)61)803 (($)dI)ULs = ((9)83)uLs ((§)d3)S0I {(9)dI)s03 =)
€(9)3)S03 €£(S)IIULS = (((9)dI)ULS ((§)dI)s0d ((y)dI)urs -

((9)d3)$03 ((%)d3)$0I) ((9IIULS ((SHNULS) ((9)Qazuis. -

(C(9)dIIULS ((SIDIIULS ((SIIIULS ((9)3)S0I + (((9)d3)s0d ((9)dI)urs -
((9)d3I)uLs (($)d1)S0d ((%)dI)S0d =) (((9)I)ULS ((¥)I)uLs -

(€(9)1)S03 ((S)3)S02 ((#)2)S03) + (((9)dI)UES ((§)dI)s03 ((y)dI)uLs -
((9)d1)s02 ((%)d3)S03) (((9)I)ISOI ((9)I)utsS =

((9)3)ULS ((§)3I)S0I ((9)3)$0I -)) ((5)AI)s03 ((%)93)s0d -

€((9)dIIuLS ((S)dIIULS ((SIIIULS ((¥IIIULS + (((9)d3)s0d ((y)dI)uts -
((9)d3)uLs ((S)d3)S0d ((%)d3)S02 =) (((9)3)S02 ((§)3I)S0 ((y))uts +
((9)1IULS ((%)3)S02) + (((9)dIyuLs ((§)dI)s03 ((y)dyuts -

€(9)d3)s0d ((9)d31)s03) (((9)IIULS ((S)I)ISOI ((¥)I)uLsS -

((9)3)S03 ((%)3)S03)) (({§)AI)IULS ((%)Qq3)$0

vaie

CIY

133




(C(9IdI)uLs ((§)dI)ULS ((SIIIULS ((9)3I)SO0I 4 (((9)d3)S0d ((y)di)uLs
((9)d3)uts ((S)d3)503 ((9)d3)S03 =) (((9)I)ULS ((9)I)ULS

((9)3)S03 ((S)I)S02 ((¥)3)SC2) + (((9)dI)uts ((S)d3)s0d ((y)di)uLs
((9)d3)s0d ((%)d3)s03) {((9)3)SO3 ((9)I)uLs

((9)3)ULS ((S)I)SO0I ((%)I)SO0I =)) ((S)QI)ULS ((%)qI)urs

CC(9)dI)uLs ((§)dIIULS ({SIIULS ((H)IIIULS + (((9)d3)SOI ((9)dI)uLs
((9)d3)uts ((S)dI)s0d (:i9)di)sod -) Aﬁnovuvmom £($)3)802 ((%)3I)uts
((9)3)uULs ((%)3)S09) + (((9)dI)uLs ((5)F1)S0d ((9)di)uss

(€9)d1)s03 ((%)d3)S09) (((9)IIULS ((5)1)S02 Anovuyc_a

((9)3)502 ((%)3)S03)) ((§)Q3)S02 ((%)QI)uls

. Sae
YY)

134



Te

2.

3.

1.

5.

LIST OF REFERENCES

A, Gelb, ed. Applied Optimal Estimation. MIT Press, Cambridge,
MA, 1974.

R. Paul. Robot Manipulators; Mathematics, Programming and Con-

trol. MIT Press, Cambridge, MA, 1981,

F. Hildebrand. Advanced Calculus for Applications. Prentice-
Hall, ®Englewood Cliffs, NJ, 1976, Ch. 7.

Rs Sturges. Teleoperator Arm Design Program (TJAD). CSDL Report

E-2746. February 1973.

E., Junkel, MS Thesis, MIT Department of Mechanical Engineering,
June 1983,

135




	GeneralDisclaimer.pdf
	0041A01.pdf
	0041A03.pdf
	0041A04.pdf
	0041A05.pdf
	0041A06.pdf
	0041A07.pdf
	0041A08.pdf
	0041A09.pdf
	0041A10.pdf
	0041A11.pdf
	0041A12.pdf
	0041A13.pdf
	0041A14.pdf
	0041B01.pdf
	0041B02.pdf
	0041B03.pdf
	0041B04.pdf
	0041B05.pdf
	0041B06.pdf
	0041B07.pdf
	0041B08.pdf
	0041B09.pdf
	0041B10.pdf
	0041B11.pdf
	0041B12.pdf
	0041B13.pdf
	0041B14.pdf
	0041C01.pdf
	0041C02.pdf
	0041C03.pdf
	0041C04.pdf
	0041C05.pdf
	0041C06.pdf
	0041C07.pdf
	0041C08.pdf
	0041C09.pdf
	0041C10.pdf
	0041C11.pdf
	0041C12.pdf
	0041C13.pdf
	0041C14.pdf
	0041D01.pdf
	0041D02.pdf
	0041D03.pdf
	0041D04.pdf
	0041D05.pdf
	0041D06.pdf
	0041D07.pdf
	0041D08.pdf
	0041D09.pdf
	0041D10.pdf
	0041D11.pdf
	0041D12.pdf
	0041D13.pdf
	0041D14.pdf
	0041E01.pdf
	0041E02.pdf
	0041E03.pdf
	0041E04.pdf
	0041E05.pdf
	0041E06.pdf
	0041E07.pdf
	0041E08.pdf
	0041E09.pdf
	0041E10.pdf
	0041E11.pdf
	0041E12.pdf
	0041E13.pdf
	0041E14.pdf
	0041F01.pdf
	0041F02.pdf
	0041F03.pdf
	0041F04.pdf
	0041F05.pdf
	0041F06.pdf
	0041F07.pdf
	0041F08.pdf
	0041F09.pdf
	0041F10.pdf
	0041F11.pdf
	0041F12.pdf
	0041F13.pdf
	0041F14.pdf
	0041G01.pdf
	0041G02.pdf
	0041G03.pdf
	0041G04.pdf
	0041G05.pdf
	0041G06.pdf
	0041G07.pdf
	0041G08.pdf
	0041G09.pdf
	0041G10.pdf
	0041G11.pdf
	0041G12.pdf
	0041G13.pdf
	0041G14.pdf
	0042G14.pdf
	0043A02.pdf
	0043A03.pdf
	0043A04.pdf
	0043A05.pdf
	0043A06.pdf
	0043A07.pdf
	0043A08.pdf
	0043A09.pdf
	0043A10.pdf
	0043A11.pdf
	0043A12.pdf
	0043A13.pdf
	0043A14.pdf
	0043B01.pdf
	0043B02.pdf
	0043B03.pdf
	0043B04.pdf
	0043B05.pdf
	0043B06.pdf
	0043B07.pdf
	0043B08.pdf
	0043B09.pdf
	0043B10.pdf
	0043B11.pdf
	0043B12.pdf
	0043B13.pdf
	0043B14.pdf
	0043C01.pdf
	0043C02.pdf
	0043C03.pdf
	0043C04.pdf
	0043C05.pdf
	0043C06.pdf
	0043C07.pdf
	0043C08.pdf
	0043C09.pdf
	0043C10.pdf
	0043C11.pdf
	0043C12.pdf
	0043C13.pdf
	0043C14.pdf
	0043D01.pdf
	0043D02.pdf
	0043D03.pdf
	0043D04.pdf
	0043D05.pdf
	0043D06.pdf
	0043D07.pdf
	0043D08.pdf



