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1 Overview

This project explores the use of a variety of Bayesian network inference algorithms. We imple-
mented a couple of heuristic variants of an exact algorithm (variable elimination) and two different
approximate inference algorithms (likelihood weighting and Gibbs sampling). These implementa-
tions were used to compare the accuracy and performance of these algorithms under a variety of
conditions.

In the case of the variable elimination algorithm, the heuristics we implemented were randomized
elimination ordering and greedy elimination ordering. A number of trials were run performing
the suggested queries with each of these variants; the relative experimental performance of these
heuristics are explored in Sections 2.2 and 2.3.

The approximate inference algorithms were run in a series of experiments using a range of dif-
ferent operational parameters, comparing their accuracy to results obtained using exact methods.
This allowed us to determine what level of accuracy can be obtained from the algorithms given
a particular number of samples. We compare the effectiveness of likelihood weighting and Gibbs
sampling on four queries in two different networks, and examine how the structure of the network
and query affects the appropriate choice of algorithm. We also compare the runtime of the sampling
algorithms to that of finding the exact solution with variable elimination, to understand what level
of quality can be obtained from sampling algorithms in less time than finding the exact solution.

Our experimental results and analysis are presented as follows:

Section 2 discusses our work with variable elimination, and the initial data we obtained (§2.2).
There, we explore the subtle differences between some query results (§2.3.1), analyze the perfor-
mance of random elimination-ordering (§2.3.2), and compare random elimination with a greedy
elimination-ordering heuristic (§2.3.3).

In Section 3, we evaluate the likelihood weighting and Gibbs sampling solvers. We first experiment
with the number of samples that should be discarded during the burn-in period of Gibbs sampling
(83.1), and then use this to compare the result quality and runtime of likelihood weighting and
Gibbs sampling for different numbers of samples (§3.2).

Finally, Section 4 gives a summary of our work on this project.
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2 Variable Elimination \
Ao

2.1 Experiment

We implemented the Variable Elimination algorithm as described by Koller and Friedman {2005,
unpublished].

It may be noted that some VE queries can be significantly optimized by eliminating irrelevant
nodes from the graph prior to performing Variable Elimination. In particular, any node which is
d-separated from the query (given the evidence) may be removed from the network. As has been
pointed out by Russell and Norvig, any node which is not an ancestor of the query or evidence nodes
will be d-separated from the query; our implementation performs the optimization of removing all
such nodes from the net before performing a query.



| P(Burglary | JohnCalls = true, MaryCalls = true) |
true | 0.2841718353643929
false | 0.7158281646356071 /
| P(Earthquake | JohnCalls = true, Burglary = true) | .

true | 0.0020199831098788364
false | 0.9979800168901212

| P(PropCost | Age = Adolescent, Airbag = False, Mileage = TwentyThou) |

Thousand 0.49761258318989815
TenThou 0.34597846229050366
HundredThou | 0.13571003396327844
Million 0.020698920556319802

Table 1: Results of Variable Elimination Queries: Task 1

| P(N104 | N41 = “2”, N84 = “1”, N116 = “0") |

“0” | 0.9429999988500375 /
“1” 1 0.05700000114996252

P(N73| N152 = “17, N116 = “0”, N43 = “1”)
0 | 0.9979999999565901

1 | 0.002000000043409999

Table 2: Results of Variable Elimination Queries: Task 2(b)

The initial data demonstrating the operation of our VE implementation may be found in Sec-
tion 2.2.

2.2 Data: Variable Elimination

Our VE implementation obtains the results given in tables 1 and 2 for the queries from tasks 1 and
2(b). (The results from task 2(a) will be discussed in section 2.3.1.) The Burglary-network results
precisely match the results returned by the Enumeration solver with these queries; the Insurance
query matches the reference distribution given in the project handout.

2.3 Analysis: Variable Elimination ZU / ZO

2.3.1 Basic Queries

Results from the suggested Insurance-network queries can be found in table 3.

One might imagine that in an insurance claim, knowing the car was a luxury vehicle might shift
the probable property costs uniformly higher (due to effects on the probable outcomes of CarValue,
ThisCarDam, and Accident). However, the network reports that this is not the case — the property
costs merely shift away from the low-to-mid-range (tens of thousands of dollars) into the lower and
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P(PropCost | Age = Adolescent, Airbag = Fualse, Mileage = TwentyThou,
MakeModel = Luzury)

Thousand 0.5220516748791952

TenThou 0.26169185473341977 v
HundredThou | 0.1839241319496738

Million 0.03233233843771127

P(PropCost | Age = Adolescent, Airbag = False, Mileage = TwentyThou,
GoodStudent = True)

Thousand 0.5004883507298429

TenThou 0.33851209276039584
HundredThou | 0.1394412996694684 ‘
Million 0.021558256840292778

Table 3: Results of Variable Elimination Queries: Task 2(a)

higher cost ranges. In fact, it makes the likelihood of millions of dollars in property damage
grow by a factor of 1.5. Given these results, one might wonder if young drivers are less likely to
be moderately-reckless when driving an especially expensive car: either they’re fairly careful, or
completely throw caution to the wind.

From an inspection of the Insurance graph, one might imagine that knowing the driver is a good
student might not have a great deal of effect on the probable property costs. In particular, the
GoodStudent node has no descendants and only two ancestors; the value of one of GoodStudent’s
ancestors (Age) is known, and is the sole parent of GoodStudent’s other ancestor (Age — SocioEcon
— GoodStudent)). The network supports this insight, as the query results change only very slightly
with the addition of GoodStudent to the query evidence.

o
2.3.2 Random Elimination Orderings 7‘0/ v

We ran the Variable Elimination solver with a random-elimination-order mechanism against the
four queries from task 2; histograms of the solver runtimes are plotted in Figures 1-4. (Note: due
to the trivial and largely-uniform nature of the Carpo queries, they are plotted against a linear
timescale, while the other queries are plotted against a logarithmic timescale.)

As can clearly be seen in Figures 3-4, the Carpo queries are rather trivial to solve: in over 450
trials per query, the solver never took more than 22 ms to answer either query. This triviality is
curious — the other VE queries tend to be measured in seconds. However, an examination of the
relevant nodes on the Carpo graph makes it clear what is happening — all the evidence variables
are d-separated from their queries, one query variable is a prior, and the other query has only
one ancestor. Thus, the non-ancestor pruning optimization mentioned in Section 2.1 causes both
the suggested Carpo queries to reduce to a highly trimmed graph. In the N104 query, the largest
possible CPT is of dimension 5, and in the N73 query, the largest CPT which can be generated is
of dimension 1 (!). Thus, we see that d-separation (and network structure) can have a tremendous
effect on query complexity.



The Insurance network queries are much more subtly structured.! To begin with, our 480 trials (per
query) achieved only a rough sample of the possible elimination orderings: there were 16-17 nodes
left for elimination after graph-pruning and evidence-assertion, yielding over 16! ~ 102 possible
elimination orderings. Also, the inclusion of the one extra node in the GoodStudent query increases
the mean runtime by a factor of 4 (from around 15 seconds to around 60 seconds) relative to the
simpler query. Finally, these histograms have a number of local clumpings of timings which hint
at some patterns which may relate to the sizes of computed CPTs.

2.3.3 Greedy Elimination Ordering ol

When querying the Insurance network with the VE solver, using the greedy elimination-ordering
mechanism was noticeably faster? than the fastest times achieved by the random elimination-
ordering mechanism. Given the vast size of the optimal-elimination-ordering search space, it should
come as little surprise that random orderings were unlikely to perform as well as an ordering which
employed some kind of selection heuristic.

With the much smaller elimination-ordering space of the Carpo queries, however, the random
orderer often matched the speed of the greedy heuristic. In the greatly reduced universe of these
queries, there is little reward for the sort of planning represented by the greedy heuristic.

3 Sampling

We implemented both likelihood weighting and Gibbs sampling techniques. To evaluate their
effectiveness, we first investigated the burn-in time for Gibbs sampling: the number of initial
samples that must be discarded before reaching the stationary distribution. We then used this
information when comparing the quality of likelihood weighting and Gibbs sampling to the exact
solution, for various numbers of samples.

3.1 Gibbs Sampling Burn-In Time Wwho

The Gibbs sampling algorithm begins with a random sample that ignores the evidence, and so
requires some time for the Markov chain to converge to its stationary distribution. Hence, the
earliest samples generated are not likely to be accurate, and we can expect that discarding them
will improve the overall accuracy of the algorithm.

To test this hypothesis, we experimented with the fraction of samples that would be discarded. We
ran experiments where 10,000 samples were taken, and an initial prefix was discarded. Note that
this means the number of samples actually used decreases as the prefix length increases. We tested
the Gibbs sampler with varying prefix lengths on queries in the Burglary (Figure 5), Insurance
(Figure 6), and Carpo (Figure 7) networks, and plotted the Kullback-Leibler divergence relative

'Note, the rightmost (slowest) bin in each of Figures 1 and 2 represent trials which failed to terminate due to
exhausting the heap memory available to Java.

>The MakeModel query took 150 ms (versus a best time of 284 ms with random ordering); the GoodStudent
query took about 310 ms (versus a best time of 760 ms with random ordering).
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Figure 1: Logarithmic runtimes of VE solver with random elimination-ordering: P(PropCost | Age
= Adolescent, Airbag = Fualse, Mileage = TwentyThou, MakeModel = Luzury)
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Figure 2: Logarithmic runtimes of VE solver with random elimination-ordering, query P(PropCost
| Age = Adolescent, Airbag = False, Mileage = TwentyThou, GoodStudent = True)
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Figure 3: Runtimes of VE solver with random elimination-ordering, query P(N104 | N41 = “2”,
N84 = “17, N116 = “0”)
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Figure 4: Runtimes of VE solver with random elimination-ordering, query P(N73 | N152 = “1”,
N116 = “0”, N43 = “17)



to the exact distribution. Each experiment was repeated five times, and the mean and standard
deviation are shown.

Divergence vs burnin period: P(Earthquake — Burglary,John)
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Figure 5: Result quality vs. fraction of discarded samples, Burglary network e’ 5@ uv
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The Burglary and Carpo networks do not give interesting results: the divergence remains very low )

with little variation until the burn-in time is increased to a large fraction (0.7 or greater). This
suggests that the samples quickly converge to the stationary distribution; then there are so few
samples from before the Markov chain has converged that they are easily outweighed by the rest
of the sample, and so discarding them has little effect. It isn’t surprising that this is the case for
the Burglary and Carpo networks, since these are very simple queries. The Burglary network is
quite small, so only a few passes will be required before all the nodes have been sampled from a
distribution that takes the evidence into account. The queries in the Carpo network are independent
of the evidence, which means both that much of the network can be ignored, and that sampling is
from the prior distribution so there is effectively no mixing time. Finally, we observe that with a
very large fraction of samples discarded, the divergence increases, as well as its variation between
experiments — this is also no surprise, since the distribution is now being computed from a smaller
number of samples, increasing the error.

The Insurance network query (Figure 6) displays the expected pattern: if few or no samples are
discarded, the initial samples introduce error into the sampled distribution, and if too many samples
are discarded, the error increases because the effective sample size is shrinking. The minimum
error occurs somewhere in the middle. For this query, the graph shows that discarding the first 0.4
fraction of the samples gives the best results; the other Insurance queries (not shown) agree with
this result. There is quite a bit of noise in the data, perhaps due to the influence that the random
starting positions have on the Markov chain’s trajectory.
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Divergence vs burnin period — P(PropCost — Age=Adol, Airbag=F, Make=Lux, Mileage=20K)
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Figure 6: Result quality vs. fraction of discarded samples, Insurance network

Divergence vs burnin period: P(N73 — N116=0, N152=1, N43=1)
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Figure 7: Result quality vs. fraction of discarded samples, Carpo network
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3.2 Quality of Approximate Inference 3(/9 0\ )(v ‘\b‘//L
To evaluate the quality of these inference algorithms, we tested them on four queries:
(1) Insurance network: P(PropCost|Age = Adolescent, Airbag = False,
Mileage = TwentyT hou, MakeModel = Luxury) &
(2) Insurance network: P(PropCost|Age = Adolescent, Airbag = False, ) N
Mileage = TwentyThou, GoodStudent = True) %”’;y‘l
(3) Carpo network: P(N104|N41 =2,N84 = 1,N116 = 0)
(4) Carpo network: P(NT73|N152 = 1,N116 = 0, N43 = 1)

For each query, we ran both likelihood weighting and Gibbs sampling with varying numbers of
samples, and plotted the Kullback-Leibler divergence of the sampled distribution relative to the
exact distribution. For Gibbs sampling, an initial prefix of 0.4 times the number of samples was
discarded for the burnin period, as per our results in Section 3.1. Likelihood weighting results are
shown in Figures 8, 10, 12, and 14 (at the top of each page); Gibbs sampling results are shown
in Figures 9, 11, 13, and 15 (at the bottom of each page). Each experiment was performed ten
times; the individual experiment curves are shown on the left graph, and the mean and standard
deviation are plotted on the right graph.

To put the number of samples in context, we compared the runtime of the variable elimination
algorithm with the time taken for each sample. Table 4 shows the results. For VE, the greedy
elimination order was used, as it gave the best performance.® From this, we find that on the
order of 500 LW samples or 5000 Gibbs samples can be performed in the same time as VE for the
Insurance network queries; for the Carpo network queries, these numbers are approximately 250
and 2500 respectively. The tenfold increase in sampling speed for the Gibbs sampler relative to LW
comes from the fact that the LW sampler must evaluate and resample the entire network for each
sample, while the Gibbs sample only needs to resample one node. The Insurance network contains
27 nodes, so an order of magnitude increase in runtime for the LW sampler is expected; we see only
a ~10-fold rather 27-fold increase because the Gibbs sampler must evaluate all the children of the
selected node in addition to the node itself.

Query | VE runtime LW time/sample Gibbs time/sample
1 149 0.479 0.0365
2 271 0.515 0.0397
3 35 0.151 0.0131
4 14 0.058 0.0062

Table 4: Runtimes of sampling and VE algorithms (all times in ms)

Comparing Figures 8-11, we gain some insight about whether likelihood weighting or Gibbs sam-
pling is preferable for different kinds of queries in the Insurance network. In query 1, Gibbs sampling

®Note that the runtimes for greedy VE in this experiment may differ from those presented in Section 2.3, as they
were performed on a different test system.
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is clearly preferable: with as low as 200 samples, the average KL divergence is below 5; likelihood
weighting requires 500-1000 samples to reach this level (which takes many times longer). This
means that likelihood weighting has little or no utility for this query, since in the time required
to perform 500 LW samples, the exact solution could be computed with variable elimination. In-
specting the network, we can see why this query is a poor candidate for likelihood weighting: the
evidence combination of Age = Adolescent and MakeModel = Luxury is rare, so most samples
generated will have low weights, and there will be a large amount of error unless many samples are
used. Gibbs sampling does not have this problem.

For query 2, likelihood weighting performs better than Gibbs sampling. Likelihood weighting gives a
divergence slightly greater than 5 with only 20 samples, and below 1 when more than 40 samples are
used. Gibbs sampling gives reasonable results when 1000 or more samples are used (KL divergence
of about 5 with 1000 samples and less than 2 for more than 4000). However, these results are still
inferior in quality than those from likelihood weighting, and they require more time. In addition,
Gibbs sampling has a higher variance of divergence: even when repeating the experiment with the
same number of samples, it is possible to have an unlucky run that gives a large error. Likelihood
weighting shows much less variance. This query is well-suited for likelihood weighting, since most
of the evidence variables (Age = Adolescent, Mileage = TwentyThou, GoodStudent = True) are
located near the top of the graph, so forcing them to take their observed values does not greatly
impact the particle weight.

The Carpo queries (3 and 4) are quite a different case because the query variables are d-separated
from the evidence variables. Hence, we are effectively sampling the query values from the prior
distribution. Both sampling algorithms give very good results for such queries. Likelihood weighting
works well because the query variables are near the top of the network — the query variable in
query 3 has only one ancestor, and the variable in query 4 has none at all! Indeed, for query 3
likelihood weighting will give a KL divergence of 0.5 with as few as 10 samples, and a divergence
below 0.1 with 100 or more; Gibbs sampling gives a KL divergence below 0.5 with 200 samples,
and below 0.1 with 1000 samples. For query 4, the results are even better: a divergence below 0.05
can be obtained with as few as 10 LW samples or 100 Gibbs samples. We can conclude that queries
of this sort can be sampled very accurately without much effort — but this is not a particularly
interesting result since the queries are so simple, with a graph in which most of the nodes can be
ignored. Moreover, the ultimate value of sampling may be limited, since the exact solution to these
queries can be computed in less than 50 ms by variable elimination.

A final observation is that the standard deviation of the divergences can be quite high when the
number of sample is small, especially for Gibbs sampling. In particular, looking at the graphs of
individual runs in Figures 9 and 11, we see that some of the runs give high-quality results, while
there are some outliers with very large errors. Hence, running Gibbs sampling with few samples
may & good result or a terrible one — unfortunately, one cannot tell which. This suggests that
if few samples are performed, repeating the experiment multiple times and taking the average
(or otherwise eliminating outliers) might be useful to give a better guarantee of a good result. (Of
course, this increases runtime, so it would need to be compared against simply taking more samples
in one experiment.)

11
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4 Conclusion

We implemented and studied a variety of Bayes’-network inference algorithms. Our experiments
allowed the comparison of their relative performance, and assessment of the relative accuracy of
inexact algorithms when run with various parameters. Additionally, analysis of our experimental
results led to a deeper understanding of the issues affecting query performance when performing
inference in Bayes’ nets, and a better understanding of the appropriate choice of sampling algorithm
and parameters for performing approximate inference in different Bayes’ nets.

16



} este {
! (9douspTad ‘3do-U)90OUSPTATIOIARITTA = [T]s3do

} ((89TqeTIRA 30UIPTAR) JOAUYSUTRIUOD ' 8aTqeTIeA 3dd " U) T ©FT {
f1Tnu = [1]83dd
TUURuswWow ¥ OUT 3no [INU STYI IRITTI 43 LARY TITA 9N //
‘@DUSPTAS 2yl Aq JUBASTO.TIT reIepusi ST apcu STUL //

((89TqeTIRA 20USPTAR) JOISEANSST ‘' 99TqetIeA 3do u) T

Asquazed i+, <-- , + WUTIUTIA 300 weIsAs //

! (T)9poN3Iab 'sapouq = u apoNIoNsaied

} (#+T !()ezTs'sepouq > T !0=T 3uT) I03

‘[()@2zTs sepouq]uotiound meu = s3do [] uoT3dUNg

! (oouspTa® ‘saeskzanb ‘gapouq)sepoNIURASTIYJRID = SIPOU]
‘Sepoll jueasTar 243 e PUNOoT ATUC &T,8m erns =ayuy //

} (eouepire jusuubrssy
‘sxeadzsnb (] arqeIraeAUOTIIOUNG
‘89pouq 32SOPONIBNSIART) FAAJOIJPUOD UOTIoUNg oIzess oriqnd
/%
eouapIAs ueaTH ‘ugq jeusadeq .
utr ‘seyqerzea Lienk Burdranb o s5IInseT pezITRWION UINJSTH «

!l\

L * ¥
¥ F2UTINOIQNS WITIOBTY A4 s
$x ¥x

AR R R R Y I I T Ty

{
‘() xedns
} ()asatosaA orTand

{
! (uq ) aedns
} (uq” 3joNseheg)asatosma otTqnd

{

f((® 'aeakasnb ’328Uq)IAGOIJPUOD) UINFSI

! {()9z18 398uq
+ . 03 4 + ()9ZTE SOPOU UG + , WOIF HURAYS Ng.)UTIuUTad  3no-wsisis
!(® '‘zeakzsnb \mwvo:.:nlvmvaZu:m>0Homn@uU = 398U 3IS9SOPONISNSaLeg

! (s Axonb sseTeouspTas Burtmioziasd :Butuiwm,)uriutad-ano wsisis
<juswubtsse Aydwe 2y3> = @ '2°7 // !(9)30BAIIqNE S = °
! (([0] xeakzonb) 3952 TqETILAUOTIOUN MOU) JUAWUBTESY MU = o
‘Addey apoo .ano yo 3s21 eyz deey o3 ‘ur jeyy sorrds 7/
pue juswulbrsse rrnu v dn drym ‘Trnu ST souspra® 3T /)

} (Tnu == 3) 37

{20USPTAD = @ JUSWUBTSSY

! ) L b L = : T Al L g
IeA dTqeTARA} []9TqRTIRAUCTIOUNG meu 1eakaonb STqeTIRAUOTIOUN,
} (9Tqeraea sponjansafeg) Axsnb uorjoung orTaud

! (asmsue)urzutad: 3no-waysis
f((e3500d014 . ) SPONISE - sopou- uq) Axsnb  19AT708 = Iamsue
{

fuangex

(o + , FHOUME.)UTIUTAd no-weisds
} (@ uoradeoxgjuswnbayTebeTTI) yoiwe

{

! (92UBPTAD) POUSPTATIDS IDATOS

eAR[IOAJOSHA

f({unoyrfausal, ‘eoBRETTH
‘wBS TRy nSRqATV
‘sauvsseyopy, ‘,e5w,.} [JBUTIls meu
! 89POU " UQ) 9OUIPTATIONITIBUOD
= 9OUIPTA® JUSWUSTSSY
} A3
! (uq) 3oNsafegias  IaATOS

! ()eoueansuriesb-siaN = uq
L R #)ug3yurad- ano-waisis

{ (r9msue) uTqutad- gno- waysis
f ((nd2v1Bang,) SpON3I®E “ 89poOU Uq) ATanb  I9ATOS = IamsUe UOTIOUNI

() IBPICQUNE MOU) IRIBPIOISE " (ILATOS (T2ATOSEA) ) //
Y () IRPIGUODURY MR} TRISPICIOE " (I2ATOS (TRATOSFA] ) //
! (() I9PA0APOIID MOU) ISIIPIOIRE * (IDATOS (IPATOSIA) )

jpotIsW (;.TeIepICcies ssenow //
©3 I8pIo UT IPATOSEA B 03 Izalcs javo A[3torrdss o3 saey //

{

fuangzex

(3 + . uoWuE.)UTIUTAd  Ino-weisds
} (® uoradeoxgjusunbBayreberTI) yo3zwo
{

! (9OUSPTAD) IOUIPTAT I8 * IVATOS

f({wwmzas ‘asTTROAZON,
WBNIG g \-maAnunnonnv [] Butais meu
' 89pPOU” U ) 90UIPTATIONIFBUOD

= 2DUIPTAD JULWUBTSBY

} Ax3

! (uq) y9Nsaheglas - a9ATOS
! () IPATOSHA MOU = IDATOS IIATOS

{(YAxerBangisb 839N = uq joNsaieq

} (sBae []Butais)urew proa »I3e3s orTqnd

{
! ¢ IOATOSH Ay TANZOX
} ()Butajsoy Burais otrqnd

{
{09 = DSUNJIASPIOWTITDS " SIYI
} (0@ aaa9paouTTd)a2I9pI0IL8 PIOA oTTAnd

! () I9PIOqUNG MOU = DUNJISPIOWTITD ISIIPIOWTITI oT3I®v3s pegoezoad
} x9ATOs spueixe asaTosmA sselo orTqnd
S
SUINIOOU IOYINED 4

*

SEC-azz dd

uewpeTid 3 ferroy Ul papracid spop-opnesd syy i2d ge pajuswerdur
‘aeATOS §3eU-59A0Q UCTIRUTWTITY SIGPT.I8A @43 JO UCTIPIUSWSTIWT Uy &

!x°TTIn AR jaodwmr

‘wopuey - sTTIn senbruysey jrodmt
fysnduT uq- $Z8XT8 ATW  NPe acdmy

!y - 3oussleq uq-SZ8XT8 ITW nps 3Ixodmr

! 9TUEIUOTIOUNT "UQ SZTXTS  JTW npa 3xodut




[

! (()Buraasoa-saepaqd + , ¥ 4 +
Avm:ﬂuumou.mum>wm + 2 (EBTYRLIRA UOUNOD OU YJTHy +
suotisvuny jo avnpoid 103593 3nduoo jou pInOYs uURd,
yuotydeoxFIuaunBayTebaTTI Meu MmoIyl
} ((()2zTs saenqd + ()@zTs ' saepeld) == ()9z18 S8IeAITNEdY) IT

! (saepqd
'SABARA) UOTUN IBSITYRTIRAUOTIOUNG = S8IBAITNEIY IDSSTARTIRAUOTIOUNT

‘goTqeTIeA dqd = sIeaqd I9SPTqRTARAUOTIOUNG
!{89TqeTIRA B = sIeped 39591 qRTARAUOTIOUNG

} (a4 uoraoung ‘e uoriouUNg) 3ONPOIIIOIOR UOTIDUNG ©TIw3S orTqnd

/s
qd pue w3y SIJD 93 JO 3onpord Io3007 LInials s

’
x5/

! (3onpoad) uanjex

! ({y]souny ‘3onpoad)ionpoadroizoey = 3onpoad A
} (++T ‘yabusT‘souny > I fI=T 3ur) 203

5030wz buruTewsl Aur 1240 @vILir //

‘{olsoung = 3onpoad uoTisung

I03DPI 38ITT YITM IR3S /7

{
snpead Trnu eyel jouund,)uoridesxmgjusunbIyTeSsTTI Meu mMoIyl
} (T > yabuer-'soun3y) 3t

{

} (sounzy [] uoT3oUN)3ONPOIJIO3IORI UOTIOUNS 2T3v3s orTqnd

/%
/8ouny/ ARIIE UT STO30RI Y3l IO 31onpord .TO3oRI UINILIS «

**\
Ve s
,e S3TITITIN TOIOBI/IID ar
re ¥

L R L R R T TR R R R R PR T TR ey

R R g R

¥ * ¥
¥ ¥ ¥
*¥ sx/

! ((9pTYaULI0IBUOTY) AeaI¥d0LTTOOOUN) UIn3ex
f(n-Kaenb ayy o3, + t

o IURASTESEIIT Fum STARIIRA BOUBPTIAD BMOG,)UTIUTAd: Ino waisis
} ests {

! (ne3) ppe - apTY¥sYLIoIBUOTY

spT.T efy 107 buorw 3snf I9BUOT oif ST yaqv ‘Suriyeads A1301I385 VoA
} (0 < ()@zTs safqeTaea ne3) 3IT
Ladws oq TTTM ney ‘suaddey sTy3 UsUM eTey /7
Jybneo 5T jeyr -Tozoez fidwe ue 396 nod ‘pezrrvurbivw 5T 7/
PURTST JURAITOIIT/PIIDIUUOISTID Y3 UWOIF I[qeIIes HuTUTRWAX //
Jser eyl usym o5 ‘esupap® UT STY; j023°p o3 dwaize //
3.use0p 8pod Ap - (Axsnb 9y3 03 JueamsTeIIT eousy pue) Arsnb //
PYJ WOII PRI0PUCCOSTP A7239Tduwoo aieysswos ‘pueyl er er //
UT FJJO SEm Jey) STQRTIRA SOUIPTAS SwWog Dy 94 2rqrssod 5,37 //

! (reawtT® ‘3onpoad)azTTeutbieniolord = ne3 uoridUNg

! ((BuTsuapuo) ) AeIIYAOLT TOIOUNI) 3oNpoadrolded = 3onpoad uotidung

{

}

! (xasgoey + , sacioey usath ayzx yo fue, +
s UT JusFeId 30U ST W\u + TRAUTTD + ouly 2TRIIVA,
yuotydeoxgausunbayTebaTTI Meu MOIY

{
! ()Butaysoly - saTqeTIRA  [T] 8I03DRI =+ I380BJ
} (s "2 =+ 238307 ‘+4T ‘yabual s8I030®I > T ‘0=T IUT) IoF

!gw = I3830e3 BUTAIS
} (()A3dwgst-Bursuspuod) 3T

{

{
‘ ([T]8a030%3) ppe IpTYaYLIOIBUOTY
} este {
! ([t] 8a032e3) ppe "’ BuTsUapuUo)
} ((TeAwtTo)surejuUOD - SOTqRTIRA" [T] 8I03ORT) IT
v (++T ‘yabusaT-sxoldoey > T Q=T 3UT) 103

! ()asT1heaay meu(3sTT) Butsuspuop 3I8T1
! ()ast1deaay meu(3gyl) = epTY¥ayIrodBbuoly 3ISTI

/x 822 d Z¥N WO WITIOLBTR FO UOTIRIUSWSTAUT 5/
(TeAWTT® 9TqeTIRAUOTIOUNG
‘sao3dey [] UOTISUNG)AeAdIeUTWITIIONPOIJUNS [JuoTidund »T3wvas oriqnd
S
D2JPUTWT IO JTRAWITS FTQRT.IPA YIIM 'SI030BF UINISID »

s/
{

! ((81030€F) IONPOIJIOFDR) UINFOI

! (TeAl3XaU ‘810300 J) ARASIRUTWTTIIDONPOIJUNS = s8I030€T
Y (ABAIXDU) AOVIAIYNS "I IBRUTWI TIOI = SJRUTWITIOI

! (Axanb ‘®3eUTWTTIOY ‘SI03D€J) IXSNOP ' I8IJPIO
= IBAJXDU ITqeTIRAUOTIOUNG
} (0 < ()@zTs s3eUTWITHOI) OTTUA

Sx 8zz-d 43N uo wy3raobTe Jo ucrzeyusuwerdul i/
} (a@a9pao zaxspaowtid
‘93RUTWITEO) 3959TqeTIRAUOTIOUNS
‘Axanb [] arqeTaepuoTiIOUNg
‘sa03vey [] UOTIDSUNF)FAIONPOIJUNS UOTIdUNg OT3e3s o>TTand

: PA

“IRIIPICUTTH UOTIOUNF BUTIPPIO 4

2yl AQ pRUTUIIILSP I2PIO Y3 UT pRIRUTWITE SIRAWTITS SSIUETIPA

Y3TA ‘UOTIVUTWTIS® I@3Fe BuUTUTRWST £r030v37 JO 3onpold UIngaid s

\
¥ ¥/

{
! ((PUNAASPICWTTD
‘93eUTWTTIOY
‘sxeakzanb
's3do)garonpoadung) azTTewIou- a3ndwo)y wInjex

! (souapTA® ‘saeakaanb ‘sepouq)urrmorsaea
= 93BUTWTITIOF 3I8FITJeTIRAUOTIOUNG

! (83dd) 83TATINNRACWRY = s3do
SIRA SRUSLTA® 2YJ JO I96QNS P 2IIM SIPA IdD TeUISTIO //
2Y] 2.19YyM £95PO Y2 WOIF AUTITNS2T 8I4D 17N oyl ne dTI3s //

{

{

‘qdo-u = {1]83d>




‘ANTIA XYW' I9Bo3jur - Buer ‘eae( = 9z1s3isoyrews juT
U2 TasToac ATegerpeuwT 9q TTT4 3wyl seniea pnboq Yitm pess
} (Axsmb [] eTqetaepuorioung
‘BUTjeUTWTT® 39S TIRTIRAUOT IOUNG
'sxo3oey [] UOTIOUNY) IXINOP °TqeTaepuoTioung »rrqnd
} a9a9paowTTd sauewe TAWT AL9PIOAPSIID sERIP ©YIRIs oTTAnd
Tojoez BUFiInseT jseirews sy spretd //
8I030BF JC 186 JUATIND 2UJ WOIF UOTIPUTWT[S osoys oIqeriIes //
ay3 eyord YoTyM UOTIeTIURISUT BUTISRIO-UCTILUIWTTS Arself v //

{

{((0)oTqeTIeAl9b  BUTjRUTW TS ) uInje
} (Axemb [] sTqetaeAucTIOUNZ
‘BUTIRUTWTITS® 3959 TIRTIARAUOTIOUNS
‘sxo3oey [] uUOTIOUNI) IXONOP oTqeraepuoTioung orrqnd

} a9aepaowtTd sjusweTdwT ISpIOqUNG SSRTP ©T3®3s oTTand

(uoryVeTRUTOF [/

Aranb aeinorired v u2aThb s3Tnsal aues syl eaky ATTeisusb [TIA V4

5Ti3 o5 ‘poyzeuw Arxenb usarf B I0F paaenIo ATTRSTISTUNWISISE //

5T UsTUM) - /BUTIRUTWITR/ 39SAJ 9Y3 UT wearh oI, Aey3 aepio //

eY3 UT SITQETILA SY3 5I2PIO UYoTYm uoTiezusweTdwr IesepIo qunp v //

{

{(AZ)uanjex
¢ ((()®2Ts BuT3IRUTWITO) WOPURX " WopURY) o TqeTIeA3R6 BuT3RUTWTI TS
= A3 9lqeTIepuoTioUNg
} (Axsnb [] @1qeTaepuoTzoUng
‘BUTIRUTWTT® 3I9SITYRTICAUOT IOUNG
‘sxojoe3y [] uoTrjloung) IXaNop sTqeIIRAUOTISUNI oTTqnd
} aeaepaocwrTd sauvewerdwT xepaowopury sseTd DT3RS oTTand
{ "UOTI¥D0AUT ©F UOTILOOAUT WCIF UO JUSIIFIL 29 [TI4 //

‘uns = [x9pur]saTIjus
! (yuotarsogeindwos e = Xspur IUT
/v ranoge Lrros o3 ebuTyl I9338¢ eArYy T Ing
‘3TI3Y ATIUSTOIFFS SI0W BUTARESNYOCY XepuT Or DTROD oM 4/

! (sseqns)ajenteas  3do =+ wns
! (onTeA ‘IeA ‘e)juswubIssy meu = gseqns juawubTssy TRUTF

! ()enTea3sh xepurp = onrea ITqeredwo) TRUTI
{()3xau- [ (xspurutewoq) = XSPUTP XIpuiutewoq TPUTI
} ( f()axensey ( !()aojexe3lT uTeWwop IeA = [ I03BI93T TRUTI) 303
‘0 = wns eTqmop
IBA JO UTRWOD 2Y) T2A0 wNE S/

f(yaxeuT (Juswubissy) = e JuawubTesy
} ( f(axeNsey T ! ()103eI93IjUsWUBTIESE SIRAITNSSY = T 103eA9IT) 103
/*
FI0JIONIISUOD 4
UOTIoUns SYI FO @sn LHUIDIESSI 0NLOIGI00R UT §IUSWUOD 995 x
* \

{[()®ZTSIONPOIJURTESIIRD *BIRAITNSIY] OTANOP MBU = 8dTI3US [] ©TmOP
! (xeA) 3oeazqne - sorqeraea 3do = gaeaAlTNSLYy JBSSTeTIRAUOTIOUNS
! (()butaisoy -sarqetaea3do +

s ‘3T UTRIUOD IOU K0P YDTIUM IdD ® UT , +
()Butaizsez-aea + , eyqerava sziTeurbiwm jouuwrd,

I9p.I0 tATTEDTISTUTULTIRIBPUCN) ~ATWOPUET S2TqETIVA HOTIRUTWITR // yuotadeoxmgiusunbayrebaTTI MoU Moyl

PY3 BISPIO UOTYM UOTILTIURISUT LBUTISPIO-UOTIRUTUITS UY // } ((xea)sutejuoo-saqeraea3do;) 3T
} (aea arqeraepucTioUNg
{ ‘3do> uorjoung)ezrreurbaenrojoey uorjoung »r3av3s oryqnd
! (Axsnb [] eTqeTaepuotioung /s
‘BUTIRUTWTT® 39S TIRTIRAUOT IOUNG (3do wozzy xeAs no ung; /3dd/ UT /iea/ FO UOTIRZTTRUTEIBW .TO30BF WINISI® «
‘sxo3oey [] UOTIOUNG) IXINOP oTqeTIRAUOTIOUNI oTTnd x5/
} I939pIOWTTE epwgIsUT 3oRIFSqR DT3RS orTqnd
74 {
(PRIPUTWIT? 2§ O3 JISITI ST § XaOpur) /7 ! (89TIIUD ’'SIBAITNISY) UOTISUNI MU UINIBI
UOTIRUTWITE® JO I9PJ0 UT SRIqRTIBAUOTIDUNG Jo ABITe :suiniay //
4 {
SeTIPTILA IDUSDIA® JC JUSWUBTISE® -- 2OUBPTAR // {(e)sjenteas qd s (e)9jeniead‘eq = [X9pPUT]SITIIUD
seriqerreAa {1enb jo Aeize -- ALzenb Y74 ! {(yuotarsogeinduwos e = xapur JuT
oouspra*+ATond usATh 03 Va4 J+ "aneqe Azrom o3 sburya I9339q eary I Ing
JuRARTEI sepou 32u-sodeq T[T UTRIUOD ISNW -- JIHUQ SJuUemnBIY /) ‘saey AT3usTorzze STow HUTAIIHOOY XIDUT OPp DINOD oM x/
4
‘suoTIouUNy HUTIFPIO-uOIIVUTWITE 03 sissurod // f()axsu T (Juawubissy) = e JuUsWUBTSSY
woTIounzy 9ary sn 5327 ATSATIDRII® YOTYM 20VFILIUT JoBIsqe Uy // } ( f()axeNsey T ! ()I03eX3TIUSWULTESE  SIBAITNERY = T I03RAIIT) I0F
/¥
Jex *x “(IsIn o5 ‘uo Burob s,3eum sUTETAXE 4
% 5IDIFPIO UOCTIRUTHT [T rx YoTym UOTIRIUSUNOOL CU £,8.7813 "9 ) @pod @ij3 Aq ATuo .
' 2x reiyreeds T syusumbrr s,r03onr3sU0D JRYI FO wIoz pajoedxs
AR N e St e BYL JIOILPNIISUCD (({]o[qnop ‘3852 TqRT.IRAUOTIOUNG ) UCTIOUNT »
2y3 Jo uorjvIUSWOTAWT TENIDE oyl Woxy usrols Arebrer 4
i R g o RN SEM WS TURYOsW woTieTndnd-u0TIouNS STY3 FO SINIONIIS PYL &
e o */
®x *r !(a(soTI3US , + Y3IBUST BITAIUS + ) . +
e Py ()92T8 8IRAITNSSY + , TOTSULWTIP Jo LdD Butiesip.)urjurad: ino-wegsis
{ ! [ () @ZTSIONPOIJURTSIITRD " SIRAITNEIY] o TNOP MOU = SI3TIJUS [] OTANOP

! (89TI3UD ‘8IBAITNSIY)UOTIOUNS MU UINIOI




= Aeaxeu [] spoN3IaNseieg
} (IToou uoT30®TTOD) I9SNNEOLTITODPON I9S9PONIONS2Aeg 0T3was oTTqnd
ISSNNE ® 03 UCTIDRTTOO NNF ' BuriaIesaucos Icg aebns oryoeawls

{

! (([0]uoT3oung meu)Aexayoy  [ToeF ([JuoTidoung))uanyex
} (11093 uotaverTop)Aexaygorrtooound [JuoTiouni oT3ess orrqnd
ABIIE UP 03 UOTIOATIOP Dung ¥ LUTITHAUOD 07 IBHNG OT30BUAS //

{

! { (sOPONAT TWE] ) 19SNNIOLT TODPPON) UIN38I

f ({1)9poN3I=b6  squsxed- u) ppe- sbutagspou A
} (#+1 ! ()ezTs-sjusxed-u >T ‘0= 3JuUT) x03
eburig sy3 o3 sausred s3T ppe pue - /7
! (u) ppe - sspoNAT Twez
398 IPOU JURARTSIT 243 ©3 3T ree" " //

} ((u)surejuoo-sspoNATTWEF|) 3FT

©T3T se payoor ApeerTe 3,usAey &M IT ‘puUvY //

! (0)9a0wex-sbutagepou (spoNiaNsaled) = U spoNjoNsakeqg
2fNITIZ BY3 WOTII RpCU Bioe q¥IH //

} (0 < ()ezys sburadepou) oTTys

suop =&7,84 Iraun oburIy oy3 puedxe pur ssedoold //

{
! {({1) 9poN39b - sapou) ppe - sbutagspou
} (++T f()ezTs-'sspou > T !0=T 3uT) a0z

sepou gndur ane [iP oq 03 SBUTII 2ZTTRTITUL //

‘()39syseq meu (3935) = SSPONATTWE] 3°9F
5I035200R Jo/pur sespou pepuvdye-Arsnoraszd eya jo 305 S/
! ()asTTheaay meu (38TT) = abutagepou 3811
gdezb Ng Y3 UT pepuedxe oq ©3 SepoU juwaeTel IC 2HuT.Td /7
} (sepou 3esepoNIeoNsaied)8I1031890UYPUYSIPON I9SOPONIONsakeg oTqvas oTiand

{ ((39SPTTUD) 8I0ISIDUYPUYSSPON) uInjzex
BIO3g90UR ITHY] [Tk EnTd S9DOU DIIYO Y3 UInigat puy //

! (82PONPTTUD) I9SNNEOLTTODSPON = 39SPTTUS 3959PONIoNseled

{
‘(((T)91qeraeplab saeas ‘S9POU])IPONS TIRTIRAPUTA) PP 89PONPTTYD
} (++T ! ()9zTB8'BaRA® > T Q=T JuT) o3

!89TqRTIRA  2OUSPTAD = SIBAD 3959TJeTIBRAUOTIOUNG
SPTGRTIELA 20URPTA® Y3 TIY puUvy //

{

! (([T)saeakzsnb ‘sapouq)dpPON2 TqRTILRAPUTA) PPE " S9PONDTTUO
} (++T fy3buar-saeakzsnb > T Q=T UT) aoF
185 PITYD 03Ul s9TqeTIRA AT9nD pesy //

! ()39Sysey meu (395) = 8IPONPTIIYD 39S
Fnoqe 2780 a4 sepou Jo 325 //

} (edueptae jusuwubTssy
‘sxeakxsnb (] arqerarpuorioUnyg
'89pouq 39SSpPONIPNSLed) SOPONIURADTIYGRID I9SIPONIeNsaieg oT3v3s oTTqnd
/o
‘cepou eduspra@/Axenk eyl
(7o Tojcedur Uw BT} 03 JERAITSIT 2IP UYOTUM Uq 2usedeq WolIl i

“eNRlISKOSHA ™

sepou 2EOY] SNTA §5POU FOULLTAR/Arenl TNO 7o 3283pOU UINIBIH
7/
)

! ((saepA®) IoeIIqNS © (BAEAD) J0RIIANS  BIRAUQ) UINIBI

!89TRTIRA  9DUIPTAD = SBIBA® 1JIS9TqeRTIRAUOTIOUNG
! (sxeakaanb) yoseTqeravaucTIOUNg Meu = saepb jeserTqeTIRAUOTIOUNG
f () I@S9TqRTIRAUOTIOUNG}86 " 8apouq = sIeAuq jasalqeTIeAuoTIDdUNg
} (9doueptae juswubrssy
'sxeakzenb []aTqeIaRAUOTIOUNG
‘gepouq 3I9SOPONIONSIAed) WTTIOLSILA 18S9 TqRIIRAUOTIOUNG DT3ev3s oTTqnd
S
{eouspias woall; syeaftonb uo Avend p Temsur 03 I8pio UT 9900UJ »
WOXI PIIVUTWITD 2 C3 Lol TITHA YITYH S2TGRIIPA JO 386 WIN1SIL »

=/
{

{{()9ZTSIONPOIJUERTEIFALD * (IBA) 3ORIIYNS  SARA) UINIOT

{

! (gaTqeTIRA " [T] 8X03DE]
‘8IeA)UOTUN 39SITRTIBAUOTIOUNS = BIeA
} ((aea)surejuon:safqeraea [T]sa030vI) IT
v (++T ‘yabust-saojoey > T Q=T 3ur) 037
«Aﬁum>v [] 9TqeTIRAUOTIOUNS M8U) JSITYETICAUOCTIOUNI #6U
= sIRA 3PSITeIIRAUCTIOUNG
‘I1nesI pus //
peirsep 2y3 spretd styl ‘demduw pue eyz v 2a0wer o3 buroh //
81,94 yYoTym ‘Iea Azenb ey3 genf[ urwjucd C3 sIPA SIZTITETITUT //
‘pee3sur ‘o "3yl Op 3,UFD BM O5 pue ‘(3Se2 2y3 30U S/
9,3243 JT 30 MOTq TIT4 pue; A3dws 5T 325A4 OU JBYI seunese //
HoTUR SAd InQ 'srey jesreAbunz Ajdwe ur Jues em ‘ATresy /
} (sxo3joey [] uorjoung
‘TeA ITARTARAUOTIOUNI) DZTSIOIORISYWPTNOM IUT 2T3w3s oTTgnd
/x
‘sr030wI usAIb ey3 wWoxg Ira JO UOTIRUTWITS 243 AQ PRiesio 4
24 pInOM YoTUM 14D SY3 JO (SPTIJUS FO £) 9ZTE ayl UINILIQ »

wx/
Srx rx
. suopaoung A2r7ran wopuey ox
¥ rx

L e R Rt L2 T g R T R T T Y4

P L e

* ¥ *r
ey . ¥
¥ ¥ ax/

{

! (TeA89Q) UINyBI
{
{
{(T)oTqeTIRAlab BUTIRUTWTT® = IBA}E3q
{9218 = 2zTgigeTTeuws
} (sztsasatrrews > azT8) 32T
! (sx030®€]
‘(T)9TqeTIRAISE  BUTIRUTWTTS) @22 TSAOJORISNEWPTNOM = 9ZT8 3uT
} (+#+1 {()szys-BurjeurwyT® > T ‘0=T IuUI) 07

f{0)9TqeTIRAISE BUTIRUTWTT® = IeA3saq aTqeRIIRAUOTIOUNG




} (axe [JuoTioung)s3TATINNRACWSY []UOTIoUNg oT3eas orTqnd
/*
‘TIT FO SUBMETI TTNU-LOU ey3 BUTUIPIU0O APITE UINIDIyH 4

‘.
»x/

{

‘((8TeA® ' (8aeA9)39SOTARTIRAUCTIOUNG MOU) JUSWUBTESY MeU) uInjel

f(ButajsTea ‘xea-u)fqoenTeAdTqeTIeAPUTd = [Z/T]STeA® *
‘Tearu = [Z/T}saep?
!{uw\s + Burajgeuweu + {
wel 9POT YONS ON.)uoTIdooxFiuswnBayTeSSTII Meu moIys
} (1thu == u) 37
! (Butajseweu)spoN3Iab uq = u apoNI@Nsaleg
{[1+1]sbutaase = Burtaazsrea Burals
{[1]sButa3se = Buraiseweu Hurais
} (z =+ 1 ‘uyjbuer sBura3isd® > T f0=T IUF) 03
! [g/y3buaT sbutajss] oTqeaeduo) Meu = sTeAS [] arqeaeduoc)
! [z/uabuat - s6uTI3S9] 9TqRTIBAUOTIOUN Meu = saBA® [] STqeIIRAUOTIOUNG

{

! (sbutaise + , :5BuTI3s Fo Fequnu ppo, +
w ueaATE SOUSPTAZIONIILUOT ) UOTIdo0XFIUUNBIYT ST TTI MeU MOIY]
} (0 =i (z & y3bust-sButaisa)) 3T
} (sButajyse []Butass
‘uq jegepoNIoNsedled) 20UIPTATIONIISUOD JuawubIssy oT3®ys orTand

/*
‘PEXTI 9 pTnoYs ITGRIILA 3RYI YOTIyM O3 onfea (perithurIls) »
2Y3 BT [[+X]5BULTIES puR ‘ITQPI.IPA B JO Wy (BoTITOUTIZG, «
ey3 ST [X]sBuriise /X/ ueas Aue I07 8PULTIS JO J9QUNL UIASD 4
ue urTejuUor 35N SEUTIISH ‘UG UT Sepou 03 BUIPIOSDY ‘SHUIIISS «
Aq pergroeds esuspras oy3 o3 Furpucdsaiioo JUBWUBTEEY WINIBTY «
¥

/

fniu\n + TRA +
na\ ®NTPA SPNTOUT jou seop , + p)uorideoxmjusunbiyTeSeTII Mmeu moIym

{
{((1)9nTeA38b p)uanjex *
} ((tea)stenba- ()Buta3sol’ (T)onTeAldb p) 3T
} (#+T f()ezys'p > T f0=T 3uT) 03
‘uTewop - IeA = p utewoq
} (Tea Butaas
‘Tea dTqeTIRAUOTIOUNG) [qOonTeASTqRTIRADUTS aTqeiedwo) oTjevls orrqnd
\1
("Apuey jo pury ST yoIym ‘uoTrapaussarder BUTIIE «
IT9Y3 FO STseq eyj uo szovefqo srqereduc) dn ;oo Sn §327 STHL; «
‘/xeA/ STQETIPAUOTIONNI FO UFLWOP UT ,T®A, UOTIRDOLFIAUIIIS i
y3is snira 03 Hutpuodsalron joefqo arqeredwo) WInars .

ExY

{(89TIJUS ‘SARAITNSIY)UOTIOUNG MOU UINjeI

‘peljues = [X®puT]saTIIUD
! (saepA3Insay)uoTITEogeynduos gse = xapur Jur
J» (TARSRTRTIPAUCTIOUNS S UT
sIvA Y3 JO 38sTodng v 2Q 5N JUSAWUBTESE 2Y3 UT SIBA 273
S93EDIDUT 2ISUMPSTS o6esn 53T Ing ‘pejusuinoop ArTEeT zou
ST (325RTQRTIPAUOTIOUN]; UOTITEOJINAWOD * JUSWULTESY 230N} »/

70 05 s

}

/¢ BUTIORIISUOD ST, 8m Fdo/UoTioung
ey ui seoIpur ATTPRIOF 2TR SOTQRTIFA JUMULTISEE 2Y3 JC
qesqne v Atuc ¢ (uauubisse ey3 UT SIBA BY3 [Te UL Ieiied)

cIvASINORY 83 03 @sT3efex Aruc uvoryrced eyl synducs ./

! (sse)ajenteas 3do = pajuem eTqnop

! ((a)onteapaubissyisb e ‘A ‘sse)juswubIssy meu = ss8e
! (f)o1qeTaenl=ab sIeAd = A STqeTIRAUOTIOUNG
} (++C !()ozts'saepad > [ ‘o=( qur) z037
JuewuBTESe STY] O3UT IDUIPTAE Ino wolI syuewubIose eyl proy //

f()axau T (JuswubIssy) = sse Juswubrssy
[ G2TYRTIRA 4 3TNSaTy 2U3
Jo sjueuubrsse o7qresod [TE I2a0 BUTIRILSIT 21,84 5/
( {()IxsNsey T ! ()aojerajljuswubIsse  sIeAJTNSaY = T I103eIVFI) I03F
e
“IOIONTISUOLS &
UOTIDUNY 9yl JO @5n BUIpTebaI 3o0pordicioes Ul SIUSWUWOD 9895 4
»
/
[ ()92TSIONPOIJURTSPIARD " SIRAITNSIY] ©TANOP MOU = SITIJUS [] eTqnop

! (saeARTqeaOUDBT) 30BIIqNS " SIRAT = SIABAH

! (sa1qetaea 3do) 3oeAIqNE "8IRAT = SIepRTqeIoUBl 3IISSTIRTIRAUOTIDSUNG
‘L40 zernoraaed sryy urt Jusserd S/

30U SITARTIRA 213 BIBAT WOIF daAower ‘oyes 5,A0Uus1oTiie 104 //

! (uBIPA BOURPTAR 3O 3IBENE ¥ oae sava 3ddD sIrouM, +
w 92UBPTA®+3dD UeATS ©q Iesdu PINOYS 3OUIPTAZIOIIORTT
yuotydeoxmjusunbayTebaTTI Meu Moayly
} (0 == ()ezTs saealTnssy) 3t

! (sxeAR) 30eI3qNs " soTqeTIRA  3dD = SIBAITNSSY 3I9SSTIETIBAUOTIOUNG

!gaqetaeas = SIeAH 39S3TeTIBAUOTIOUNG

} (@ jusuwubrssy ‘3do UOTIOUNH)POUSPTAZIOLILITTA UOTIOUNZ OT3vas otfqnd
/*

‘(sez 'd I3N) z SUIT FA-Qoag-puon g pasn sT STYL

reouspTA? 9yl Aq peubIssy seTqRIIRA JO 1305 @Yl snuTW 40 Indur
ay3 jo edoos ey3 2q T1Im edoos Buratnsar ayz ‘Igd BUurirnses sy3
Fo edoos Py UI o J0U [TTA S2TJPTIEA 20USPTA® 2[ '@ 20UIDTAS
BUZ HITM JU2ISTEUOD ST YOTYm (idD Indul ey3 uo paseq; IdD
pPeILITTI ¥ LINISIT pu® JONTISUCO '@°T --- (e=§; [ado urngszm

* ok ¥ & k x ¥ %

*

—~—

f{aeA + 4 BIQRTAVA I0F SPOU PUTF 30U PINOD
yuotadeoxgjusunbayTebeTTI Meu Moyl

{
{
! (u) uanjzex
} ((xea)stenba-xea-u) 3t
f()3axsu- 1 (SpoN3ISNsvhed) = u spoNIsNsoleg
} ( fQaxeNsey T !()aocjeas3T-sepouq = T A03eI93T TPUTF) I0F
} (aea srqeTaepuctTioUNg
'89pouq 3259PONIONSIAeH) SPONSTARTIRAPUTY SPONIoNsaleg oT3e3s orrand
\.l
{/BapouUq/ S{IOMIDU WOIF; JI¥L JIOF Prou JaNsaieg uIn2ary i

/
* ¥

{

! ( (Aeaaeu) yosopoNiIaNsaleg meu)uiniel
! ({0] ePoN3IoNsaieg meu) Keaayol  TToou ([]°opoNISNsaied)




I mebisTOSHA!

! (T9MBUR) UINIOT

{
{
{[rlaxe = [++[)aamsue
} (tInu =i [rlaxe) 3T
} (++7 ‘y3buer-xae>T {Q=T 3IuT) 103
fo=[ 3ut
{[sTINU - Y3BUST ITR]UOTIDUNG Meu = IdMSUR []uoT3oung
} est1e {
{I3e uinjex
} (0 == syTnu) 3T

{
f448TTNU (TTRU == [Y]axe) 3T
) (++T fy3busT-axE>T Q=T 3UT) IoF

‘0 = STTNU juT




! (T)epoN3ab - jesuq = paddyrasgorepou

} est1e {
! ((()922T8 398uUq)wWopUeRI " Wopury) IpoN3ISE ' 3asuq

= paddrtgsgorapou
} (soToupdriiwopuex) 3T
wopuwr Ic (door //
Foi eys Aq usats; rerauenbes geygire sT peddrry 2q 03 spON /7
!paddtTdedorepou apoNioNsaied

!dooT Iweaq ¢
} (serdwespasxtnbax =< juncpardues) 3T
} (++T f()szTs'3°suq > T ‘0 = T 3ur) I0%
} (ema3) eTTym
:doot

‘0 = junopatdwes jut

! (oouspTA®” ‘39guq)oTdwesTeTITUT = X Juswubresy

{[()9zTs uTewop' IeA spou] eTqnop meu = qoad [] eTqmop

! (398uq) deWpTTUOPTING 8T TInoTdwes = deWpTTuo
! (9ouepTA®
‘xeakzanb

‘89pOU’Uq ) SIPONIURADTIHRID  IPATOSAA = 398Uq 3I959pONIONsaleg
{{xea-spou} []oTqeraepucTIOUNg Meu = aeakisnb [] STGeTIRAUOTIOUNG

{(UBTXTIIJPAROSTP + , = pIvasTa.)uriutad- ano weisis

! (sordwegpaatnbax + ., = sopdwes,)urjutad: 3no-weisis
f(epou + , T03 Arend.)urjutad-no-waiysls
} (spou @poNleNsaled) Axsnb uorzoung orTqnd

{{TeA ‘Iea dpou ‘3sel)juswubrssy Meu uIniax

‘(Tea + 4 ©3 » + IBABPOU + , epou Butddrii,)uriutad’ 3no-weysAis ¢
} (ongE3Q) 3T
! (deWpTTyUS ‘esTey ‘3ser ‘apou) spoNsTdues sTTynaTdues = Tea arqexedwo)
} (epou spoNjeNssled ‘3ser jusuwubissy)opoNdTTF quawubTssy ezeatad
/>
‘}I0MIPU SYI FO ISRT 2T «
7O usWUBTSSR JURIIND 9yl Agq URATS UOIINGTIISTD A3TTrqeRqeld 2yj 3ITA
wepier 3¥ Spoi men B LUuTIOOys ‘YIoM3eu Y3 UT epou usaTh 23 erduvsey

*x/
{

/2 uanzex

f(TeA ‘IeA‘IpoOU ‘) JusWUBTESY MU = I
f(TTu ‘enxy ‘x ‘spou)spoNeotTdwes sTrineTdues = Tea arqexedwon
} ((xea-spou)sutejuoo souapTAdi) IT
{()axsu' T (9poNIaNsaied) = apou spoNIoNsoled
} (f()axensey-t
! ()ao3exa3T’ () ButaspapreorborodorylTMsepoNIab- Jesuq
= T I03eaa3l) 1ol

{9oUspTA® = I JuawWUBISSY
} (soueptae jusuubrssy

eael10A[0§5qq1D)

‘3esuq 3959poNIoNsaleqg)aTduesTeT3TUT JuawubTesy ejevartad

/*

‘Atwopuer

Pe30OBTELC FITARTIIRA POUSPTAS-UOU TTR YoM eT7dwes TeTITUT UP @JBIDISD 4
¥/

!Teamau = 20ToypdITiwopuex
} (Teamsu uvetooq)eoroypdITiWopuea pToA oTTqnd
/>
‘sesged oTiewensds UT Uyl .TeYIRT wopuer 38 ATWIOITUR «
ussoys 2q [1im eldues yoes o7 paddIIi 92q 03 2TEI.IRA 943 ‘3195 JI »

xx/

{
‘goTdwegmau = sardwespaxrnbax
} (serdwesmsu 3ut)ssrduesparrnbeyiss proa orTqnd
\k.
powtozred serdues jo JequwnU oyl 325 »

rr/

‘USIMIU = UIIXTIVAJPIRDIS TP A

} (ueImsu 3uT)usxTFOIIPILOSTAILE PTOoA dTTnd
S
‘HSIXTFRIgpIessTP - serduespesrnbar sT pesn ATTEniop 4
erv ey} zequnu Te303 ey3 -e-r ‘serdwesperrnbeyjzes Ag parirosds 3wyl .
IIT3S ST pewiozisd seldwes Jo .IoquNU [PI03 943 31943 SJON °SaLISAUCD 4
UTEYD AONIRK 2UY3 S[TYM DIPIEDSTP oI Jeyl s27duwes O Jaquni 213 305 »

L

{
! ()xedns
} () asatossqqro orTand

{
! (uq” ) xedns
} (uq 3enseleq)aaarossqqro oTTqnd

!deWpPTTUD /«<<opoNzeNseleg»35T7 ‘oponjonsafegsy/deq egeatad

‘esTey = 9oToypdrTdwopuex uvetooq ejeatad
{0000T = sardwespaatnbax jut ejvatad
{0005 = UITXTILaJpALOSTP 3uT ojeatad

‘egTey = HNEIQ uUreTooq TRUIF oTI3w3s ojeartad
} I8ATOS spueaxs I2ATOSSqqTO sseTd oTTqnd
/*
dyrp JoyInes »
*
‘s3eu sadeg 0y wylrTIobTR Burrdues 6QqTO Y3 IO UOTIRIUSWSTAWT Y

wx/

f3gT1hieaay - TTan eael jxodurt
‘deyyseq’ TTan eael jxodmt

!dew 1Tan eael 3xodut

!y 8TTIn ganbtuynay jxodut

‘% 8Indut uq $ZgXTS  3TW Npe 3x0dwWT

!y "39usaleq uq- $ZgXIs8 " ITW NP2 jxodmT

!y 9TgeIUOTIOUNT UG GZTBXTE ITW  npd 3xoduy

{3877 TT3n eae[ jxodmt
f38TIPaYUTT  TTan eae( 3xzodur
{x03e1931  TTan eael 3xodumr




f{qoagbang + . :'oTE) Fndr=Azvibang,)urautad’ jno-wsisis
! (xepbanq) Axenb- x9A708 = qoagbang uoTldUNg TRUTI
{ (nAxeTbIng, ) 9poNIab  sapou-uq = xepbang spoN3ISNsaAed Teurz

! (9DUIPTAD) 2OUIPTATIIS " IDATOS

sTeA ' (8IeA)IDSITARTARAUOTIOUNG MeU) JUSWUSTSSY MeU = 20USPTAD JUsMUBTESY TRUTT
‘ANNL ueeToogoTqeIedwoy = [T]STea

‘ANYL -uesToogaTqeaeduc) = [0] STRA

{[2)oTqeaeduo) meu = syea []arqeaedwo) Teury

(s TTeRALRN, ) 9T TIRAUOTIOUNG MaU = [T] 8aeA

f{wSTTROUYON, ) 2THRTARAUCTIOUNG #ou = [0] 8XBA

{[Z]@TqeTaeAUOTIOUNS MPU = SAeA []9TqeTIRAUOTIOUN TRUTIT

Y (Uq) TRATOSUOT 3RUTWITALTQRTIVA "~ f/

(1) I2ATOSBUT IYBToOMPOOYTTENTT " " © //

! (uq) reatosTeTdwessqqro V74

(Uq} IRATOSUOTJRIBUNUE MBU = ISATOS ILATICS//

! (uq) 3oNsohegias - IaAaTOS8

() IVATOSBAQTD MOU = ADATOS IIATOS TRUTT

! ()AxerBangyeb-s3oN  s3ndut "uq’ SZEXTS ITW Npd = uq I9NSPAeg TRuTy

‘(¥8Z°0 + . YWIV anyri=izerbang.)urjurad- ano-weisds
{{wivnag=syrepdier ‘enig=sTieouyor, Aav16ang) qoid.) urijutad: no-weisks
} (sBae []Butaas)urew pToa ST3e3s orTand

{

{ W IBATOSFAATD s UIANZSI

} ()Butraysol Burass orrand

{

! {(qoad ‘xea’spou)uoridung meu)szITeuIou” andwo) uinjzex

‘T =+ [pur]qoad

{1° (TeA) XSPUILb uTewOp IBA SPOU = PUT JUT

! (xeA- apou)anTeApaubTssylIeb x = Tea arqexeduo)
} (uoxT3eagpaesstp < junoperdwes) IT
{1 =+ 3junopatduwes

! (peddrTdegorapou ‘x)apoNdIT3 = X

{

!anuTiucD
} ((aea-poddTTdeg0IopoU) SUTRIUOD "9OUSPTA® ) IT
‘PIGerIba @OUSDIAR UR S Jou I19333g IT Ing T S/

{

L a%nHm&ommnm@_




C{uETTRDATE ) OTqRTARAUOTIOUNS MU = [T] 8akA
f{aF7T20UYDD,) 9T TIRAUOTIOUNS MBU = [0] 8aeA
! [T) 9TqeTAIRAUOTIOUNI MU = sIeA []ITJETIBAUOTIOUNI TRUTZ

IPATCRUOT JRUTWI TS [AVTTEA - y7e
I (AQIIeATOSBUTIUBTINPCOYTT®HTT " * /f
S (uq) IBATOS IR TdWRSSqQUTO T T T S/

Y {uq} TRATOSUCT IR.TOUNUT MU = TIATCE Hmhﬂomw\

! (uq) yoNsalegios  aaaToS

{ () IPATOSMT MeU = IBATOS IIATOS TRUTF

! (yAze1Bbangiab-s3aN  sanduT ‘uq- §Z8xXTS ITW Npa = uq 3aNsaieg TRUTy

‘(¥8T°0 + . :VHIV sgui=Aavifanga,)urautad jno-waisis
fla(onag=sirepdael ‘enij=sTresuyor; Axerbing) qoida) urautad- ano- weisis
} (sBae []Butiis)utew proa oT3Ivis oTTqnd

{
!¢ IBATOSM T, UINjOX
} ()Butaigoz Buraas orrand

{

{(qoad ‘aeA-epou)uoTiIOUNI MOU UANJDI

{

‘aubremMTe3ol =/ [T]qoad
} (#+1 ! ()ezTs uTeRWOP - IRA BPOU > T !g = T 3uT) aog
‘R TrRWION //

{

! ++gaTduesunu

fqubtem-aroT3aed =+ [f]qoad

‘T (Tea)xapurleb uTewop: Iea apou = T Jur

! (1A 9pou) anTeAPRULTEsY 396 JuawubTese "aToTiaed = Tea srqexeduo)

‘3ybtem-atoTiaed =+ jubToMTe303
{(39sUq) @T0TIARgIRIBULE = aToTixed aTOTITRIPIIUBTOM
} (3ubBteoMpeatnbsa > serdweswnu) STTYM
{[()®2Ts uTRWOP XeA 2POU]ITqNOP Meu = qoxd [] eTqnop
‘0 = serdweswnu 3ut
‘070 = 3IUBTAIMTEIO} oTqnop

! (9duSpTAD

‘xeakzanb
‘S9POU’ U] ) §9PONIURASTIYIRID  IPATOSIA = 398Uq 31959PONIaNsakeg
NAum>.ovocv [JaTqeTaepuocrioung meu = aealasnb [] STqEeTARAUCTIDUNY

! (qybtomMpeatnbax + , :3ybrem peirTnbey,)uriurad-anc-weisds
{(apou + , 103 Lzand,)uraurad: anc wezsis
} (spou vaZuOme%mmv Axenb uoTyoung orTand

{

(X ‘3ybBTem)eToTIARdPaIYSToM Meu uIinjex

! ({Tea Ipou) anTrArsuULISEY 06X

+ u BB 4, + Jea‘dpou + , Burrdues,)uriurid’ no-we3sAs

{((1TTnu ‘enay

‘x ‘epou)apoNeTdues 8T TineTdues

‘Tea’epou ‘X)uswubIssy Mmeu = X

} esTe {

<- JqbTey, ) urinrid-anc wesisds

Brsey3eb X

‘[PUT]I8TP =x 3YBToM

BAR[IOAJOSMT

T (TeA) XSPUIFLE UTRWOP  Iena 9poU = puUT JUT

‘(Tea ‘AeA°IPOU ‘X) JUSWUSTSSY MU = X

! (aeA-9pou)anTeApauUbTEsYIsb - aduspTA® = Tea aTqexedwo)

{(x ‘apou)sjusieduasTDepoN@lenTesd ‘sTTInaTdwes = 38Tp []eTqmop
} ((aea-opou)suTejuod 2oUspPTAS ) IFT

{{)axau’ T (9poNlaNsadleqg) = apou spoNjeNseleg
} (¢ ()axeNsey-T ! ()xojexa3r-Buraspioc = T 103eIL3I) 03
Y{pu\ProTaTRd BurjeTeusy, ) urauritd - ano - waisis

! ()ButaspaoreoTboTodoLyl TMESPONIah " Jesuq = BuTaspio 3sTT
Iey o8 juBWUSISTE perdues ;/ {9ouepPTA® = X JuUSWUBTSSY
'0°T = 3IUBTLIA eTquop
} (398uq 3osopoNIeNsaheg)eToTITRgaRIPUSS STOTITRIPRYSTOM e3eatad
/e
(0g€ d RBUPSTIL ¥ ISTTON) «
w2Tdues-m1, sanpeooxd zed pejusweidur st sTyL Cybres eavradorddy .
aY3 Y3ITM BUOTE '20USDTA® oY) BurdAFeries ardwws wopuelr B 23vI9U90 i

‘1.«.\
{

‘qubrem” = jybrom

‘quauubTsse = juswubTsse
} (JuswuBtsse” juowubtssy ‘JybTem  eTdquop)aToTiaedpeiubreoM orTand

{quauwubTsge JuawubTssy otTand
fqybTem eTqnop orTand
} ®ToTIaRdPeIUSTOM s oTTand
/*
24bTemM B yITA Juewibrsse ue 3snf -- ardues peaybres v i

s,/

{
{3ybrommau = ybStampaatnbaa
} (ubTemmeu oTqnop) JybTeMpaaTnbeyies pToa oT1TAnd

{
! ()asdus
} ()asatosmT ortTqnd

{
fuq ) aedns
} (uq 3eNseheqg)asatosm1 orTand

!{IHDIAM QANINOAY LINVAEA = IuSToMpaatnbex sTqnop e3eatad
‘0°00T = IHOIZM QIYINDHAY L1IOVAAQ ®TANOP TeuTy oTae3s ezearad

} a9a10s spueixe I9ATOSMT SSRID O

!depused’ TTan eael
‘5 8TTIN sanbTuyosy
‘3 83InduT-Uq  §ZEXTE " 3TW NP2
!y " 32usehleq uq- ZgXTE ITW NPI
{27 9TRIUCTIOUNT " U  §ZTEXTS ITW npa 3xodu]

38TT TTan eael jzodm
‘38TAPINUTT TTan eael 3azodmt
‘103ea93I TTan eae( jxodwr




eARlIOAOSMT

f(qoagbang + , :-oTen anui=Azeibing,)urjurad’ ano-weisis
! (xepbang) Azenb- xeaT08 = qoxdbang uoljoung TeUTI
! (nAzpibiang,)opoN3ISb eppou-uq = xeabanq spoNjeNseAeg Teury

! (90UIPTAD) FOUSPTAT IO * IDATOS

sTeA ’(8IeA)39SOTqETIRAUCTIOUNS #9U) JUSWUBTESY MOU = SOUSPTA® JUsWUBTESY TwUTZ

‘ENNL ueeToogeTqeaedwc) = [1]s8Tea
{4y uesToogaTqeaeduc) = [p]8Tea
{[z)}etqeaedwo) meu = glea [Jorqeaedwo) [RUTF




peseq pawtozred 5T Buridues 2y3 ueyy ‘paIFroeds ST sjusreddTicesn IT

‘upunbTSeR wantb oy3 Aq peryroeds uorIngr.IasT
A3TrTqeqord sy: o3 Burprosow oTgRTIeA S,2poU B JO @nTea ® joeTes

X % % F ok

~.

{89TIUa uInzex

P([T]89TIUD + , :[RUT.)Uuriutad: 3no-weysis
} (ongaa) st
‘ung =/ [1]s3TI3U
w (++T {()@ZT8 'UTRWOp IBA'SPOU > T 0 = T 3UT) IOF

‘[T]89TI3U® =+ wns

(qoadpT Ty
+ 4 qozd santh ,
+ ABAPITUD + 5 PTIUD  »)Ur3uTad: 3no-weisis
} (ongEQ) 3T
fqoagpPITU® =» [T]s9Ta3UD
! (ssYTINZ)93enTeAd 3do PITYD = qOIAPTTYD eTqnop

f()IxsU"ZIT (9PONIGNSaheg) = PITUD SpPONIaNsaieq
} (Y () axeNsey- zat
{()a03exa3T " ( (spou) 196 deypTTUL (IBTT)) = 3T I03era3I) 203
prTY> yows o sersrriqeqord eyz Ag Ardratow //

{

f([T]saTa3uUd + , o3 segqenieas 14D )uriurad-qno-weishs
} (ongEa) 3T
! (ssyTIINng)o@3enyeas 3do = [T]sdTIUS

! (Tea + , zusuuBrese Butxepisuocd 4)uriautad: ano wazsis A
} (ongFa) v
{(TeA ‘JeA’dpou ’se)uswubrIssy meu = SsYIINI IUSWUBTSSY
! (T)9nTealab urtewop Ies-spou = Tea sTqexeduc)
} (++T {()@2T8 uTewop-IeAdpOU > T 0 = T JUT) I03

{{()9ZTS UTRWOD IBA SPOU] STQNOP MOU = SaTIU2 [] eTqnop

f(se + 4 §T quswubTssy,)uryutad- 3no-we3shs
! (aeA BPOU + , dpou BurzwnTraf,)urijutad- jno-we3sis
} (ongda) 3t

‘0 = uns eTqmop
‘3doepou = 3do uoftzoung
} (dewpTtyo dew
‘se JuswUBTSsY
‘apou apoNIeNsaAed) 19 URTGAOYICNUSATHIPONSIBNTEAS [] ®Tqnop oT3eas oTTqnd
/¥
TYWIY FO (IT°FT) ernwroz red pejuswerdur

IeqURTq ACYIRW TINF oy3 s9pnToul pepraoxd juswublser oy: 3py3 selrnbaes
STYL "HRIDTTYD S3T FO [[¥ JO SIUBUULTSHF JUSIIND SYI [ITH JULISTEUOD
‘urewop §,TTARIIPA §,2L0N Y3 UT 9nTea yore Jo A3rrrqRqord oy3 uIniay

x
>
‘epou usatb Py3 jo (s3jvered §,U2IPTTYO PUE ‘URIPTIYD ‘syuered; .
¥
*

N

1mne

[dueg

!83TI3U8 uanjzex

! (88YTINF)@3enTeaa 3do - apou = [T]8aTI3U2
! (Tea ’‘IeA SpOU ‘9DUIPTAD) JUSUWUBTSESY MoU = SSYTINJ IUswubIssy
! (1)9nTeAlsh uTewop IeA apou = Tea arqexeduc)
} (+#+T ! ()9zT8 UTEWOpP IBA'BPOU > T {0 = T 3JUT) 203
{[()92T8 UTRWOP IBA SPOU] BTQNOP MOU = SITIJUS [] eTqnop
} (sdoueptae juswubrssy
‘apou spoN3IoNsaled) sjusIeJUIATHIPONSIENTRAD [] eTqnop oT3v3s orTand
/x
‘sonTea syusred $3T SEpNTOUT 3BLI JUAMULIGSE uw OATlS 4
~zﬁmsowm~mﬂamﬁhm>m~mvonm:unwm:ﬂmbabmmhouuwHﬂQmQOM&Mca:H:umm«

*x/

‘depITYS uanzex

‘(PTTYD) ppe- 38T
! (quaxed) 396 deWpTTU® (3I8TT) = IS8T 3ISTT
} ((ausaxed)sutejuoo-squsaed prTys) IT
f()3xau-zaT (SPONISNsdhed) = PITUD apoNIeNsoleg
} (f()3xeNsey Z3IT ! ()A03eIDIT 396U = gIT I0IBISIT) 03
{()3Ixsu- 3T (SpoNiaNsaAed) = juaaed spoNIONsakeg
} (f()3IxeNsey 3T ! ()A03IRIDIT I9UQ = 3T I03eISII) 0%

f(()asT1heaay meu ‘spou)and- deWplTU>
‘()3axau- 3T (SpoN3ISNsaAeg) = apou apoNiIsNssleg
} (f()3axeNsey 3T !()I03eX93T 398Uq = 3IT I03eISII) I0F
f()dewyseq meu = dewyprtuo den
} (39suq 3esepoNIeNseled) deWpTTUIPTTING deW »Tavis oTTqnd

{

} (stranerdwes ejearad

‘esTeI = PNFAJ URSTOOQG [RUTF »T3w3s ejeartad
} stranstdwes sseio otrTand
/[
dyip zoyinen .
»
5124705 paseq-furtdwes Burjuewstduwr Io07 SPTITIIIN 2WOS «

*x/

!y 877N ganbruyney jxodmt

!y g3ndut uq- 5Z8XTS - ITW npe jaxodwmy

!y "39usaheq uq-SZgXTs ATW nNps xodur

!y 9TqejuUoTIOUNT  UQ- GZEXTS " ITW npa 3xodwmr

‘38T 7heaay’ TTan eae( jxodwrt
‘20303931 1Tan eael sxodwmrt
‘8TT TTan eae[ jxodurt
!depysed’ TTan eae[ azodmt
‘dey' TTan eael jxodmt




! (T)8NTeAIS6 UTEWOP  IkASPOU UINILI
! (3asTP) 38TqqoadejeTduopeTdues ' wopuey = I 3uT

{(deNPTTUS ‘90USPTA® ‘9pou) 39 URTHACNIRWUSATOSPONSIENTRAD = 38TP *
} es1e {
! (9DUIPTA® '9POU) SIUSIRJUIATOIPONDIENTRAD = IBTP

} (s3juexegAuoesn) 3T

‘asTp []eTqmop
} (dewpTTuo dew
‘sjusxedATuoesn uestooq
‘9DUSPTA® JUSWUBTESY

‘apou spoN3IeNsedeq)spoNeTdues sTqexedwo) or3e3s orrqnd
/*

T JuswUATESE TINJ b usarh ,

burpdees usys [niesn anry pue ‘erduss [PIJIUT OB HUTIRISUSS Usym INFesN 4
ST 25787 S[3 AUTIIZF OF “I=YULTY AOKHIEY [INF Y3 Uc peseq pawiozisd 6T «
3T eEImIeylo ‘sanrea  siuesed syl Ag UsATS UOIINQT.TISIP Y3 UO ATSTOS »

.~ eselspnopdureg




! (soTduespasatnbax) goTdwespaaTnbayias ' (I19AT08 (I2ATOSEA]TD) )
} (ssero-a9ATOS8qqTD == ()sselp3ieb-a9aT08) IT esTe {

! (3uBToMpaaTnDaX) JUSTOMPEITNDOY DS (1DATOS (ID2ATOSMT) )
} (ssero-aeaTosMT == ()88e[D3Iab I9ATOS) IT eST® {

! (PIOWTTS) X2IIPIOIDF " (IDATOS (IDATOSHA) )
} (sseTo-I9ATOSIA == ()sseln3eb-asatros) 3IT

{

{
‘Bxe = Kasnbyotym
} esTe {
!enay = I9paopuea
} ((nzopacpuea--,)sTenbe Bae) 3T ®sTe {
! {yquaumbaw uw , + ¢
seeItnbey pavostp--,)ucTideoxgjusunbayieSeTII Meu Moayz
} est1e {
! ([T] sbae)jurssaed  396e3Ul = USTXTISIIPILISTP
} (yabBusy-sbae > 1) 3T
w++H
) ((apawostp--,)sTenbo-Bae) 3T esTe {
f(y3usumbBIve uUw , + ﬁ
ssertnbex yubres--,)uorideoxgjusunbayTebsTII Meu moaysy
} este {
! ([T]sbae) qurssxed-asbajul = seTdwespsarnbex
} (u3busy-sbae > 1) 3T
14+
} ((wsv(dues--,)sTenbe Bie) T osT® {
! {waunwnbae uv , + ﬁ
wfoxInbox jubtes- -,)uoTideoxgjusunbayTeSeTII MU MOIy]
} est1e {
! ([T] sBae)oTqnogesaed-a1qnog = jybtempearnbex
} (u3buer-sbae > 1) 3T
T
} ((w3ubtem--,)sTenba Bae) 31 este {
! {gquomnbavy uw , + ¢
ns0xInbes wrie --,)uorideoxgijusunbayTeba Tl #ou Moyl
} esTe {
! ([T]sbae)WTTINOTd = pPIOWTTD
} (u3buer-sbBae > 1) 3T
L4
} ((wrre--.)sTenbe Bie) 3T e6To {
! (y3usmnbaw we , + {
senxtnbor IzATOs- -, )uoTydeoxgjusunbayTebeTII #eu Moyl
} este {
! ([T] 85I ) IIATOSYOTd = IPATOS
} (yabust-sbae > 1) 3T
I4+T
} ((s382705--.)8sTenbe-Bae) 311
{[T]sbae = Bxe Butaiys
} (#+T fy3abusy-sbae > T ‘fQ=f 2ur) I03
‘98 TRI = I9pPAQPUET URSTOOq
{005 = USXTFoIdPARSOSTP jur
‘0001 = sa1duegpaxinbax aut
‘07001 = JybBreMpearnbex  eranop
{1 Te = Kaonbyotym Butaags
£ () I9PIOqUNA * ISATOSTA MOU = PICWTTD IDIASPIOWTTH  IPATOSHA
! {)IPATOSUOTIRIDUNUY MBU = IDATOS JIATOS

} (sBae []Burais)utew proa ©T3e3s oTTnd

17!

/S x
¥
# IPPIOLUEI-- (465 DIRDETID-- 000 soTdwes sqqib 13a765--, "
#OOT 3UBTeM-- £°T AT IPATOB--, *
w277 QUNE WTTE-- &4 I8ATOS~--, ‘9bze a7dues s
x
‘BuTTdwEs Qo 03 juraAarar ATUO
err BuTIerIC wopuwl pug ‘uey xryexd pILDBTID ‘coTdES JO ILQUNL 4
‘BUTATOS N7 J0F urasiar ATuo 5T 3ybrem pextnber v Lurdyroesds .
‘TRATOS FA 243 BuTsn x
a1, n0of Fr jupaerar ATUo ST IeISpIo UOTIRUTWITS up Burdzroads »
x
( (peeT} -z | [€2T)°T } *
aspropuwl- - »
{UsTxXTIOXd) PIEDCTD-- »
{wniz; serTaWRs-- *
funua; aybres- - =
{ Apsath | wopuer | qunp wrre-- x
(@ [ en | unue ) TeATOS-- *
:xequls JuawnbIR popuUslUL &
*x/

(88 + , »di3 wriTs uMoudun,)uorideoxgiusunbayTebeTII MPU MOIYR ¢
} estTe {
£ (( () a9pI0APo91D  IPATOSHEA MOU) ) uanizex
! (nra9x0pao Apeaxb Butsn,)urjurad- no-weisis
} ((«ipseab,)srenbo-gg) 3T esTe {
L (( () I9opaouwopurey ISATOSHA MSU) ) uInlex
! (n-avaepio wopuer SuTsn,)urluTad- 3no-weisis
} ((«wmopuez,)sienbo-'ss) 3T este {
! (( () aopaoqung  ISATOSIA MOU))uInjex
! (»°3938pI0 qunp Sursn,)uriurad- no- wsisis
} ((«emmpu)sTenbs-ss) FT
} (88 Burais) wiTANOTd I9I9PIOWITH IPATOSIA ©T3w3s o1Tqnd

{

{
(88 + . odd3 xesTOs uMOWUn.)uoTIdeOXTIUSUNGIYTRESTTI MU MOIY3Z
} esT1e {
! ( () IPATOSEAQTH MOU) UINZST
} ((«59q7154)sTENbO 88) FT °sTe {
£ {()T9ATOSMT MOU)UINISI
} ((amTa)stenboss) 3T este {
! {{)IB9ATOSTA MeT)uUINBI
} ((w94,)8TENb2'88) 3T esTe {
! ( () IPATOSUOTIRIDUNUY MOU) UINIBT
} ((vumue,)sienba'ss) 3T
} (88 BuTa3ls) .X9ATOSYOTd X9ATOS »T3w3s orrqud

} aseguny ssero orTand
/x

2UINJ20U JIoyIney

x
»

‘XeJuUhs UCTIEDOAUT x

107 #oTeq 285 ‘seriend perryroeds sy3 Jo fue jsurebe vorzernbIFUOD 4
uzath Aur ur IeaTos ueath fue unz sn s3er eyl sodderm v o

*t

/

{x TTan eael sxodur

‘x'gandur uq-§zgxTs  ITW npe Jxodmt
!y 39ugekeq uq-§ZgxT8  3TW npe 3xodmy
{y 9TqRIUOTIOUNT " U]’ §ZEXTS  JTW nps 3xodmt




} (e uoraideoxmjusunbayTeboTTI) yoaes

{

! (9DUBPTAD) IDUIPTAHIDE " TDATOS

! (I1e20UIPTAD SIPOU” JBUQ) DOUIPTAT IONITISUOD " IDATOSIA
= 20UapPTAD
} Aas
‘apuUspTA® JUBWUBTISSY

! (39uq) j3oNs8aLeglas  I2ATO8

{
! (Axsnbyotys +
« Azenb umousun,)uorideoxgauswnbayrebsTTT Meu moays
} esTe {
‘w€LNn = Axomb
fluTw ‘0€FN
‘wln ‘aZSTNa
‘w0 'w9TINs} []1BUTI3S Mou = ITIRSOUSPTAD
! ()yodaepyab-s3aN = 39uqg
} ((av-zs)sTenbs Azenbuyotus) 37 °5Te |
!nPOTN. = Axsunb
{oTu ‘u¥BNw
‘wlus wTlENx
‘a0u ‘w9TTHa} [1BUTAIS MeU = 1aEIDUSPTAS
! ()odaeniab- s3aN = 32uq
} ((«t°za)sTenbs Axonbyotym) 37 esTe {
fgamopdoag, = Axsnb
!{unoyrhausnl, ‘,ebeeITH
‘wAMIALy wIUIPNISPOOH,
‘wRETREs wDRQITY.
‘03USDERTOPYs ‘a9Bv.} []BUTIIS MPU = ITRIOUIPTAD
{ ()eoueansulilab-sjeN = 3auq
. } ((:z zu)sTenba Azenbyorym) 31 este |
! yasopdoag, = Axenb
f{unoyrhaweny, ‘.o6veTTHs
‘efINANT, C, TOPORSACH.
'wdSTRAn ‘abeqary,
‘a3uanseTopY. ‘X36v.} []BUTIIS MSU = IaBEOUSPTAS
! ()9oueansuiilab-sjeN = jauq
} ((s1°7z.)sTenba-AxzenbysTys) 3T esTe {

{ f p380pdoxd, = Axenb
{ f{anoyrhauens, ‘' o6v0TTHa
f(u " SPUODBSSTITTIW o 'p6TRd. nBRqITV.
+ (PWT33ae3s-awTIpusd) + , :pesdele emT3 I0ATOS.)UTIUTAA Ino wazsis '23UBOSOTOPY. ‘a20¥.} [JBUTIIS MOU = 1Ie8DULPTAD
! (xamsue) uTutad- 3no-waysis {()eoueansguriab-siaN = Buq
! (9DUIPTAD + , *®oULPTAN,)UTIUTId’ aIno-waasks } ((st°T.)sTenbs Axanbyotys) 3T esTe {
f(Axamb + . rAzend,)urjurad- gno - wesis ! qoxenbyjavy, = Axanb
f{a®na3e sSTTPOUYO s
f()BTTITTWRWILIULIIND "Wwa3sks = awtjipus Buotr fa9nIny  ‘gAserbang,.} []BUTIIS MU = IIRIOUIPTAD
! (spouhaanb) L1enb - 10aT08 = aomsue uorjoung ! ()Axerbangiab sjaN = ja9uq
{()BTTITTWRWTLIUDIIND "Wwa3s8As = swr3jaeas Huoy } ((s2°1.)sTenbs AxenbyoTym) 3T esT® {
! pAxetBang, = Axenb
{ f{umn334 ‘WSTTPDAIRHA
‘uanyex ‘aBTAY, RSTTROUNOL,) []BUTIIS MPU = IIe8DUIPTAD
(9 + , ‘HOMHE.)UuT3UTAd' IO wesis ! ()Axetbangysb-sjaN = 38uq
} (¢ uoradeoxgjusunbiyiebeTITI) yozeo } ((~T° Ts)sTenbe:Axenbyotym) 3t
{
! (Axanb) apoN3eb - sspou- 3ouq = apoukianb ! Kxanb Butaas
} Axa {axesouspta® (] Butaas
‘apoudixanb sponNisNseoieg fq9uq JaN8saAeg
{ {
‘urnzex ! (aspaopuex) soToydd I TAWOPURT * (I2ATOS (12ATOSSA]ID) )

(9 + . :yoddz.)ursutad: ano- waysis ! (US'TXTIDIJPAROS TP ) USTXTFRIJPILOSTJIDE * (IDATOB (IDATOSSAQID) )

- eaelysoyuny L




{
‘ug = swIy TewIou Xews
} ((swTy TewIou xewd < ug) 33 (swry ofbews =i ug)) T
} (e3epo) ug Ax 103

10 = swry Tewiou xewd Awm
!666666666666666 = awty oThews Am

!"® = (ejepp) Au

} eaepApra qns

{
{

(I¥a) esoTo

! gourvuaeas zedep- jutad, Iyg jutad

Lqu\{{, EPUODOSTYTTM X_OT Y3lbusT Jo sreTId Fo xaqumy,)Teqerd, Ivd 3jutad *
feu\! (, (spucesyTiTu) {1} Box = x,) TeqvTx,. Iva 3urad
fau\? (g¢ ‘(ewwuresy seut3) TboT)35TY. IV uTad

} estTe {
fyu\{{,5pucoesTTT™ (X) y3busT jo STPTI] Fo Iequmpy,) [eqeTA. Iva jutad
{aU\ ! {,SPUCDRSTIITIW = X,) [8qeIX, I¥d aurtad
feu\ {0 ‘owRuIRA§ SOWTI)IETYa. IYd Iutad

} (((s3°zs Bo Azomb$) || («¢°z. bo Axonb$))
33 (L uopURI WITe-- 94, be I9ATO8S)) IT

fau\f[ « Iva 3Futad

£ (({{£zonbg} (a2aT108$) Axeuwunss} @) e3epApPTas ‘. ‘L) urol Iva 3urad
!y ] = eswvuxawal coewmT3, IyYd Iutad

fyu\Azanbg Axenb Buysn 4, Jya surad

{ WU\ IDATOSS IPATOS I0F sewrizumy %, I¥q Iutad

! (wemRUSTTFS$< ‘I¥A) uedo

{gu\eweuweTIz$ ut Lisnbs sa JeATOSS IeATOF IOF wavd, 3Iutad

W pWWTIRAS TqRTIRN/C, = SWeUITTI$ Am

‘6/7/"\/8 .= sweuread
‘B//-/8 = sweuaea$
!6/"/ [/s .= sweuaead
!ghrenbg c 20ATO85,, = Sweurvad Am
} ({{z9aT08$}Aaeumngs}y shex 3x08) Axonbg Am yowsaoz
} (Axeuumnsg sfey 3108) 19ATOS$ AW yowexol

{
) {
‘aU\ia\ $a\ Xa3ue Boy-ewmry umoudqun. TP
! duoyo
} este {
‘eqepe ‘{{Azonbg) {a9aTo8S}AxeUMINESS}® ysnd
‘(238€3EPS ‘s ‘u)3TTdF = e3jEpe Lm
{ ‘¢ = x3sezeps Am
f(e3epe { q$ <=> e$ } 3I08)uinjex ‘28 = Kasnbg Aux
‘16 = I9AT08$ Am
“mumws { b s Gers\yas\ s\ (+[:8\ 1) w8\ a8\ (S\*+[:,]) /) 3T
s ! dwroyo
} es1e { } (<NI>) oTTus
fawty othew maug
} (swry orBews == "§) 37 } dem = ejepe () = Arewunsg
{ (SWTY TeWIOU Xew$.Z T)3uT = swfyl orbew mous {{aTT® o4 BoTewta>, ‘NI) uedo

{ 4- Tred/urq/asn/ig

G e e e o e G




{

{
{ ‘eyepe\ = {Axonbg}{asaros$}Arenunss
/1 = sduounasaeys
! (wunsg) InoqeTToIy {
{ (sunygoasqunug ‘unyorserieonbe\ ‘AILOISISATOS®\)IINISOP3 = wwnsy Am 5In000 sserboxd 3wyl I96N Py SINSERSX 03 # 4w HIAALS 3uTId
!dwegsegeqs dwoyo fandano$ HoINAY autad
fLRHS  PSERLIYY . e3ep, =dweyssieqs ‘our3$ ‘ezeps ysnd
} (eouocunzeseysi || zsasaojzunid) erTym ! (Axzenbg ‘a9aros$)asejunaz = (nd3nod ‘swris) An
= souounasaeys Au } (#+1$ ‘sunyjoxequnug > T$ ‘0=T¢ Am) o3
() = e3ep® Am
{ } (unyogsetasnbe) Aisnbg Am yovezoz
A v (AXLOLBIDATOB®) IDATOSS Am yowvexoz
fpunBav quoumfie umouNuy, OTP f(aoTT3BOTS<<y 'DOTNNY) uwedo
} es1e {
{ fauleTTIBOTS uT sudano zeatos Hurbbor, jurad
fyu\ jusunbIe ur £eye3 sUNI--, OIpP
} este { ! doregsegegs - Boruna,/ s, = a1T13bOTS Am
‘ADUY® 3ITYS = sunyzoTSqUNUS
} (T~ =i AD¥wHES) 3T () = Areuwunsg Am
} (¥/suna--/ = Baes) zrsTe {
{ {{3oaseTaonbg}e = unyorssrisnbe Am
fpulj3uemmbBaie uvw seNwi JeATOS--, OIpP {{3oxaenTo8$}® = AxzorsasaTos® Am
} este {
‘ADUY® 23TYS = AITOLBIABATOSO T = (sunyjoxsqunug ‘Joaseortasnbg ‘gsaasatoss) Am
} o(1- =i ADuY#S) 3T } 33n3asop ans
} (¥/aeatos--/ _= Baeg) zrste {
{1 = asAlxojunas
} (¥/doot--/ _= Bae$) 3T {
‘ADYY® 33Tys = Baed Am { (3ndanog ‘swt3$)uaniex
} (aouve) erTum
! {g)esoTo
10T = sumyjoxdqunug Au {
fub Tu "a€°2Zn 'wT°%Zw 'aT°Ta) = UNYoIssTISNDE Am {
{(oWOPURIT WIS -- F4A,) = AIJOLBISATOS® Au ‘T4 = suT3d
‘a7 Butop j0U Fgp# } (/spuocossTTTTW (+p\) :pesdefs ewry I19ATOS/) 3IT
MOu JI0J Ing 'Yyo3eq Imd IIPATOS PUC URYI TIOW UO UNT ATOIYJ UT UBD HI## ‘7§ =+ andanog
‘0 = asalaozunis Am } (<s>) oTTym

fyn = 3ndanod Am

AREARRRERR R AR R ER R R HRRB SRR R RO RRH R OU R E GR P R UF R SR Y
(e T3<Z AI30DB% I9ATOSS IOATOS-- ELIUNY WAYLS » ‘s) uedo

{

! (D0T) @FOTO !666666666666666 = dwWT3l$ Am

{ “PRILINIBT oq TITH #

{ enrea sTY3 pue ‘swri-pesders we gndyne 3,uoM 3T ‘INO SMOTY BARL IT #

fattyy C({{Axenbs} {x9aTOsS ) ATRMMINES}® ‘. ‘. )uTol

‘w it Azenbg : aeaTOsS, DOT 3urad T® = (Axenb$ ‘Ieaross) Am

tua\y ' ({{Azonbs} (aoaToss}AxeUNnes)® ‘' ‘4)uTOL } asejunz qns
‘e it Kxenbg : aoatosy, jutad
} ({{xoat1os$}Areuunss}y shey 3108) Axenbg Am yoweioy ‘duweisszeqs Am
} (Axewunsy sdey 3105) I9ATOSS Am yoweioz

! (womeusTYIS<<y 'DOT) uedo f,avfoNg/c 0 yaedeeRTo- HZTGMWX- ve- wael, = VAVLS
fau\U\BURUSTTIS BTTF UY £ITNSOI LHutmriy oseyy BuraTysay, jurtad ##
wApR2IS WTTo-~~ 94, TLATOS-- [ SURI-- td-eaegreyzen/ - ‘B2 y#
!pdmeysajegs - BorTemty /. = sweusTTFS Aum ##
- N o seyo3eq ur jndano BUTHFOT ‘IPA8T0F UNT : dooT-- 4
T = (Axeuwnsg)Am Azenb yovs UO S8WTI N IVATOS URAT © N SUNI-- #f
} anogertel ans pUICPURIT WITS-- 24, BH#
IO 4B, IO uMTu B2 'ONIHISHIATOS IDATOS 9Sh © ONIHISYIANTOS IBATOS -~ #§
{ {deoT--] [N BUNI--] [<ISATOS> T2ATOS--} td wjeareyzvo/- ebesn Ff
{Azewunsy uingex 23

fpul . WYAALS uTad
a- [xed/uTq/Isn/ g

eGSR e




' () 29pPI0APeoIn  IBATOSIN=IDISPIO
‘Aaenb ‘adALIsAT08) 350 UNT FOP

P uaniex

(se)®jenTea® 593 =[ (X)138]p
((e1qeaeduoc) ‘[(x)AITBurais])Aexae
' ((eT1qeTaepuoTIDUNg ‘ [1eA] ) Aeade) 3959 TqRTIRAUOTIOUNS
) 3udwubTEsY = se
(T)enTealdb utewop = x
i (()ozTs uTteuwop)sbuex ur T
UTeWOP' XA = UTEWOP

(0)@TqeTIReA3I8b 89 TqRTIRA " 891 IeA
(T == ()°21s 89TqeRTIRA 89X)3a985%
{(} =9

i (89x) 3pTgoLseydienb jep

((d1qeaeduc) ‘sTepsouspras)Llexie

' ((9TqeTIRAUOTIOUNS ‘sIeAUOTIOUNT)AeIae)3ogoTqRIIRAUOTIOUN
) 3uswub 88y = 9ouspiA®’ JTO8
[3sTTe0uapTA® UL X 03 ((T}X)AFTHBUTIIS] = BTRA®OUSPTAD

[38TT90USPTA® UT X X0F XA’ ([0]X)9PONISb sepou-uq] = sIepuUOTIDUNG

(swenAaonb) opoNieb - sepou‘uq = aepkisnb- y1es
uq = uq-31es
i (38TTeouspTA® ‘swenNAIenb ‘uq ‘FTes)  3Tur  Fep
:Axend sseTd

Azsnb e o3 siejswered oyj [Te syuessidoy #

X uanjex
:esTe
(x)bura3s uanzex
P (9003 4)0dhy == (x)adh3y 3T

+(x)A3TBuTIys Jep
sbUTIIS BARD 02 SBULIIS 3IRAUCD #

(,andano,)Butays 3886
(,dod Teutmiesy 39c,)bB
(Yyyssaxgsx-b
(3 ‘.andano,)Butais 3es b
(.fud Teutmyey jes,)H
(,ysnd Teutmasy jes,)b

2 (3)Bud yop

({3 i/, “(ua'ax03-,)o0erdea 3 :,q,}
Cooauy c{edece(gyu} {s(ae) s, oype,)wsisis so
(¢)deats auty
@177 andino ey ur yyed eyz X71F ‘3TUTRQ #
(.3andino ,)Putaas 395 b
(.dod Twutmiey 39s5,)6
(Yyseagesx b
(.S/¢ 'S/€ 2215 3198,) 5§
(,T’'T 2278 21e5,)b#
((nede" o’ yx03° s)ooerdax 3 ‘,and3no,)Putays 38 H
(. a$6%54 Ax 3wmaoz 3e5,)56
(:07T w3Inegep, 070> x23uiede Iwutmrea 38s,)b
(,0T Xezwr TeUTWI®] 3°85,)5#
(,4snd vummiegy 33s,)H

t (F)xearl gep

3 6(a)% po

sIejrodxe zordnus #

,a.wwz,o_ﬁ

[Z] (swnu)je3s uinjiex
1 (BUNU) ASPPIS FOP

[o] (swnu)3e3s uanzex
: (swnu) Bar Fop

uesw ‘Te303 ‘Xewbrs ‘x8 ‘Bae uanjex
S3TNST wINISY &
Z2/ ([ (z/ (sasqunu)usT) ] sxoqunu+ (- (Z/ (81aqunu) usT) ] saaqunu) =ueau
‘9sTe
[Z/(T- (83aqunu) uaT) ] sIsqunu=ueasw
i1==(z § (BIqUNU)UST) IT
() 3x08 * sIBqUINU
ursw LRTNOTRD #
{o}sasqunu=uns
o=xewbTs
0=x8
[0} 8axsqunu=b6ae
:8ETe
( (saaqunu) usT/wng) 3abs "yyew=xewbts
((T- (sxdqunu) usT) /wns) 3abs ‘yjew=xs
Zxx (Bae-T) +uns=uns
:gI9qUNU UT T 1037
o=uns
(8ax9qunu) usT/wns=Hae
uns=Te303
IPIPT TOJ UNS TRIOJ 2I038 ¥
T+uns=uns
rgI9quNU ur T I03J
1I< (8I9qUnU)UST IT
XEeWbIs pur Xs ‘BAER 23BINOTR) #
o=uns
: (8I9qUNU) 3RlE JOp
Q.mbm\SOCu%m\mNmnHmvtﬂz.OEEM\mHmUmQ\Bm.ONwwu‘hnum.kkk\\umuuz #
WoIJ ‘Asppis/uesw &

[((3sT)usT)sbuex ut T 103 ([T]3I8T’'T)] uanzex
: (38T) ®3vavumue Jep
suorzouny A3rrran #

(T = bngep)jordnun = 6
B Teqo1b
eourvisuy zordnub TeqOTD #

(yodxenysb - syaN = odxeo
()ooueansurieb s39N = sduransur
()AxerBangisb-sasN = Axerbang
Fs'Tvd "uesoogsTqearduo) = FSTYA
FNAL" uesToogeTqeaedwo)y = FNNL

SIURIEUOD TRISN Wogs §

I2AT058qqTO 3xodut

asaToSMT 3xodut

I9ATOSIA 3xodumT

x 3xodwT STTAn senbiuysey woxz

+ 3xodmt sandut-uq-§Z8XTS  ITW NPe WOIF

+ 33odmr 3suseleq uq- §ZEXTS  ITW’ NPe® WoI3

+ 3T0dWT STqejUOTIOUNT U SZXTE " ITW' Npe woay

purays ‘erqexedwop 3axodwr Suer eael woaxy

eaeq ‘3ordnun 3x0dmt joTdnun woagz
Keaae ‘soasz 3aodmt Aexael woxz
80 ‘sui3 ‘yjew j3Iodmt




14

(((ubtam 4 @3e¥pP)3IUT = paedsIp
‘qubrem = sardues
‘Aranb ‘I8ATOSsqqTH) IsOIUNT
'18TQIOLX2) ISTATITAORATINY = ATP
: (sqUybBTom)ajerawnue uT YHISM ‘U I037
[] = setaes
: (sunx)abuex ur unx xoz

[s3ubtem ut x 703 []] = e3egbbe

{] = ejeqdb

(. {000000T: 00T} obuvax 3we,)B

(.{«70] ®Buexf 3¢s5,)B

(0JUTBTITY § .uy --- serdmes sA A3Trend 6qqI5. 1373 305,)6
(.5° ‘0 wpowzozaed serduwsg, Teqeix 395,)B6
(.0 ’S'T woouebanatp T4 Toqeii 395,)B
(.5 urbaeut 395,)B

(,9s8309083 3307 370 Asy 395,)B
(.s3urodseuty aydas eaep 38s,)b6

(.01 X oTensbor 385,)B

(,§L70’5L°0 ©zTs 3es,)B

(Aaonb ‘I9ATOSHA) ISITUNY = JSTIIOEXD

¥°0 = a3eyp
0T = sunx

[000000T ‘00000
‘000002 ‘00000T ‘0000% ‘0000Z ‘0000T ‘000% ‘000Z ‘000T ‘00% ‘00Z ‘00T] = saybreom

{000T ‘665 '00Z ‘00T ‘0§ ‘0Z ‘0T 'S ‘¢ ‘T ’‘S°0 ‘T 0] = saybresg

: (oJuTreTaTy ‘Bweustry ‘Axenb)A3TTendsqqroiord zep

(uxe3 6Bv-, + aweusTTy)x23el
(uBud-66v-, + sweusart3)bud
((sota28)ejeq)jo1d b

([ (x)aspp3as ‘' (x)bae ‘qubBrtea])puadde-satiss
: (83ybTam ‘eqegbbe)dTz uT juybrem‘x 103
[] = sataes
(,s9uTTI0Ix8 BTA3E eiep 308,)H

(s¥®3" 4 + SWEUSTTI)Xd3eT
(«bud: ., + aweuaTty)bud
(e3eqdby) 301d° 6
(((unx)x3ys + ., ung,=d9T3T3 ‘saTaas)ejeq)puadde-ejeqdsd
(aTp)puadde - [u] eqegbbe
([ATP ‘3ybronm])pusdde satass
((3ybtem = ubTem ‘Axonb ‘IDATOSMT)ISSIUNI
‘318TQ3I0eX2) I2TATIIAORATINY = ATP
: (83yBTem)ejeasunus ut Jybrem’u o3
[] = satass
: (8una) abuex uTr uni Ioj

[saubTom utr X I03 []] = e3egbbe

[1 = e3yeqdb

(. [ovogT:0T} ®bBuvax 38s5,)5

(.lx70] 2Buvad 485,)}6

(OJUTOTITI & .afi --- wwamEum EA %u«aﬁﬂv Mlu 3T3T3 usﬂ.um
(«5° ‘0 «pomzczied carduwg, Tegelx 3ef,)6

(«0 'S"T wooUbIesTP TX. ToqeTL 386,)6
(.6 utbawuy 38e,)B

(.es30A031 3387 3327 Ley 325,)B
(.s3utodseutT a74as wiep 196,)6

(0T % ervesBoy 3ms,)b

(.5L°0'sL°0 #2718 33%5,)6

(Azenb ‘19ATOSIA) 389IUNT = 38TEIORXD

- Ad-3unduregisay,

0T = sunx
[0000T ‘000% ‘000Z ‘000T ‘00% ‘002 ‘00T ‘0% ‘0Z ‘OT] = s3jybreoa
[000T G35 002 ‘00T ‘05 ‘6Z ‘0r ‘s ‘¢ ‘T ‘s°0 'T'5] = 63ybrang

: (0FUT2T3IT] ‘euweusTii ‘Axsnb)izrTendMIiord

(oX93', + SWEUITTJF)X23eT
(eBPud-,, + aweuarry)bud
(e3eqdby) 301d 6
[{upodmes , + (JunoperTdwes)I3is=a1313 ‘soraas)eieq)puadde: ejeqdb
([@sATp ‘ueanaIp ‘ucTidRIJuUTUIng] )pusdde-satass
(890USBISATP) APPPIS = QSATP
(s9ousBasaip)bre = uesyATP
[ (sunx)abuex ut unx xo3
( ( (uot3oRIUTUANG
yjunopetdues) Jur = paesstp
({UOTIDBRIIUTUING+T ) 4 ' (3Unopatdues)jur = sardues
‘Axenb ‘IeATOSSAATO
)IBBTUNA ‘IS TEIORXD) ADTQTITAORAIINN] = S90USBIIATP
{8UOTIORIJUTUING UT UoTIoRIJUTUING XOF
[] = sotaes
:gqunopatdues ur junopatdues oz
[] = e3eqdb
(0JUTBTITI & , 6%\ --- porind uruIng 4 esusbBassTIgs, 973T3 30s5,)H
(/S ‘0 upepavostp soidues o uoriovig, TeqeIX 1ae,)B
(/0 '9°1 y®oueBIASATP THu TOqeTA 305,)6
(,§ uybaemy 3e5,)6
(,esa94082 33677 39T Loy 998,)b
(,seuTTI0II0 ®TA3s vIwp 395,)6

(Aaonb ‘I9ATOSIA) ISOIUNT = 3ISTEIORXD

§ = sunx

[0000T] = s3uncpasrdues

[(6'0)9buex ut x 0z X s T°0] = suoTldEIIUTUING
: (0FUTATITY ‘sweusTTs ‘Axsnb)utuangsqqroiord

ATdT®303 UIN3OI
((z)BoT yaew / (xoaxdde / [x]3s8Tgioexs)BoT yieuw
+ [X]38T@IoeX?) =+ ATETIEIO}
[x] asTaxoxdde = xoadde
95T
T00000°0 = xoxdde
019z AqQ UCTSTATP DPIoAY # 10 == [Xx]3stgxoxdde 3T
1 ()shay 38TQIOEXD UT X IOF
0°0 = AT@T®RIO]
: (3s1gxoadde ‘38T@3oEX?) JOTATETINORITINY

( (1eALaonb - Axonb) Axanb- a8aT08s) 30T1goLrssukaonb uanzea

(x9paowopuer ) aoToydd TTJuopUR - IDATOS
(PAROSTP) USTXTJSIJPILOSTCIO8 IDATOS
(seTdwes) seTduespaatnboyias  I9ATOS
:APATOS8AqTH == 2dALI2ATOS FTT®
(3ybTem) 3ybTampaaTnbayyas 39108
:IPATOSMT == adArr9aTOos8 FTT®
(I9I5pP10) I2I9PIO IS8 " IDATOS
:x9ATOSAA == adALI9ATOS IT
(aouspTtaa Axenb) eousapTagias  I9ATOS
(uq- Azanb)sdArraaTos = a9aTOS
: (0=a@paowopuex
‘000S=paedsTp
‘0000T=satdues
‘0 0T=3ubTon

Fop

Feop

Fop



(«T A2o0d,
‘wzzlasnb-Ayprenb-ay/seanbry, ‘zzhkaenb)A3rTendMTiord

A!'M \ﬂh—WW—OH
‘uTzhrenb-AgTrenb-nr/aeanbty. ‘tzhaenb) AjTrendM1ioTd

(¢ (T=EEN 'T=ZSTN '0=9TIN | €LN)dw #

' pgATenb-uruIng-sGqIb/eesnfry, 'pzhAIsnbjuruangsqaisiord &

(o (T=F8N 'T=TFN '0=9TIN | FOIN)du #

‘wEZATENb-uTUANg -6qQTHA/BRINBTI, ‘ecriien)uTuIngsqyrogord #

{u(noyifrueni=2

beaTTy ‘enzi=juepnispoop ‘esTei=6eqIry ’Juscssropy=efy [ 3s500doxd)d. #
‘4 EZATOND - UTUING-6qQTE/s9anbT, ‘gzArenb; artutngsgqrozord #

(u (NOYLA3UBME =2

LroTrn 'ATnxng=Terowsyen ‘osTeI=brqiTy ‘jussseTopv=eby { ascodead)du 4
‘w TZATSNE-uTUING-5qQTH/62106T1, ‘rzAzenb)urTaIngsqqrolord #

{u (NoyLAusni=ebvaTIN ‘o6TRI=BRqITY ‘3uarsaTopy=eby | 3s00doid)du #

‘w ETATSND-uTUING-5QqTE/8eINB T, ‘cTAIsnD)uruIngsqqrojord #

(a (Uqop ‘Azerhang | eyenbyates)d, #

‘wCTATenb-uruIng-sqqrb/se nbry, 'cTArenb)uruingsqqrozord #

(w (Azep’utop | Arerhang)du 4

‘x TTATOND-uTWING-8qqTh/seanbry, ‘IiAiesnd)uruingsqqroiord #

(€TATIND ‘I24TOSEQQTO) 3881unz JuUTIdE

(AT '30BX8)ISTATITHIRQIINY ', :oousbIoaTp 1M, urId §
MT Yy iMTe 3uFad ¢
Joexe . ijoexy, JuTId #

(5=3yBres ’'Trlfienh ’‘IsAaTOSMT)IseIUNI = MT #
((; T2PI0APeRI "TPATOSTA=IE.IOPIO ‘TTATeND ’'ISATOSHA, ISSLUNT = IDBXS #

([(aTn “=€¥Ne) ‘(aTw’aTSTNu) ' («0n ‘w9TTNu)]
'wELNe ‘odaed)hiend = pzAaenb
([(aTs 'a¥#8Mx) '(uZu ’oT#Nu) ' (w0« "a9TTNa)]
) "ab0TNs ‘odren)Aiend = gzhisnb
([{unouidauomls ‘wobPOTTHA) ' (4®NILu ' w3IUSPRIASPOCOL)
"(a®5TRdu ' uBeqITYs) ' (n3NODSOTOPY. ‘woBYa)]
‘pasopdoid, ‘eoueansur)iisnd = zzAasnb
{[{anouahiussg, ' wobROTTHE) ' (2AINXWIy W TOPOREHVKA)
'(a98TR8s ‘nBPQITVa) ' (n3U20SOTOPY, '405¥.)]
'w3isopdoad, ‘eoueansur)iisnd = Tzhaenb
([ (xnoqzAaussle ’'n2BveTTHa)
'(noSTRHu 'uBeqITYN) ‘' (u3UBDSOTOPYN ‘a9B¥a)]
. ‘a3sopdoag, ‘eoueansur)iisnd = grhasnb
([(@NAL ' osTTRDOUYOL,) ‘' (FNUL ‘' .A3wTbang,)]
‘poxunbygrem, ‘Axerbang)Azend = zihisunb
([(@NMI ‘=5TTR0AZRN.) ’/ (EOUL '« oTT¥0uvery)]
fwlzerBang, ‘Axetbang)Kisnd = prkaenb

(«x%3°66v-, + awWeUdTT3F)xa3ef

(ot AxonD. («bud-66v-, + aweusyyz)bud
‘wpzdzanb-Aarrenb-sqqrb/seanbry, ‘prArenb) A3TTendsqqrnaord ((sa1x98)e3eq) 30146
(af Axand, ([ (x)A3pPPI8 ’ (x)Bae ’'qubiam] )puadde-satass
'ngzlaonb-A31Tenb-5qqTB/ 39 10613, ‘gZA19nb) Aytrendsqqroiotd i (s3yBTem ‘ejegbbe)drz utr ybTem’'x 103
(«Z Azond, [1 = sstaes
'nzzAzenb-Agrrenb-sqqrb/sexnbty, ‘zzhrenb)A3yTendsqqrolerd (,£9uTT201I0 BTA38 v3ep jes5,)B
(s T AxONTy
'wTzAasnb-Agt1enb-zqqrh/seanbry, ‘1zAxonb) A TTEndsqqIoloTd (%23’ , + 2WEUSTTI)XI3eT
(s5ud-, + sweuslytz)bud
(o¥ KZOND, (e3jeqdby) 301d B
‘wpzAzenb-A3trenb-sy/seanbry, ‘pzhaenb)LyrTendMTioTd (((unx)ays + , uny.=oT3T3 ’'s9Ta9s)ejeq)pusdde- ejyeqdd
(re KAzBnD, (atp) puadde - [u] ejegbbe

‘wgzdasnb-Ayrrenb-at/sexnbrz, ‘gzhaonb)LT TendmI301d

3z Nt

([ATP ‘3uybrom] )pusadde- sataes

i I




