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ANOTATION

LaptevO.A. Methodological foundations of automated search of digital
means of illegal obtaining of informatiofi Qualifying scientific work on the
rights of the manuscript.

Dissertation for a Doctor of Science Degree in Specialty 05.13.21
“Information Security Systemsl' State University of Telecommunications, Kyiv,
2020.

One of the notable features of the préseme isthe transition from the
industrial society to the information society. In such a society, information
becomes a more important resource than material or energy resources. Therefor
access to information, especially to information that is centid and contains
major competitive advantages, is a primary concern of competition. Obtaining suct
information is usually related to a violation of the law by the use of special
technical means of silently obtaining information. However, the main refason
the energence of industrial (economic) intelligence is the pursuit of competitive
advantagé the most important prerequisite for success in a market economy.

Competitive intelligence today covers all areas of the market economy.
Economic intelligenceés now mae than $ 100 billion worldwide in damages. To
obtain information, the maa of silent retrieval are usedhe nomenclature of
such devices is extremely largeday. Therapid development of communications
and technology has led not only to pogthut also to negative results. Modern
means of silent retrieval of information, as a rule, are characterized by good
masking quality andhigh technical characteristic\lso, the means of silent
retrieval are constantly being improved, so the issuédeaiification, recognition
and localization of such tools are of great complexity and also require continuous
improvement. Thdirst step in closing the information leak with the use of-non

voice information is the process of detecting signals from secices.
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In order to determine the signals, it is necessary to convert the signals into ¢
form that can be used for further analysis by the software of the automatec
complex of searching for the means of silent information retrieval.

The problem of signalransbrmaton is devoted to a large number of
scientific works V.I. Skukhina, V.I. Tikhonova, A.N. Kolmogo@\G.E. Pukho®@

P. F. Pol yakova, M. K. Rosmakhi na, L. |
Jr.S.L, L.T. Parkhuts and other scientistsThese worksaddess he issues of
signal conversion in order to obtain general characteristics of the amplitude, phase
and spectrum of signals. At the same time, the study of the problem of signal
transformation in order to further analyze the spectral densityndbrasignds, in
search of means of silent retrieval of information, has not been completed.

The second step is the recognition of signals in order to separate the signal
of the means of silently receiving information from the signals of devices legally
operatng in a certain radidand. Problemsf construction of signal recognition
systems were solved by scientists among them: Karpov O.M., Khoroshko V.A.,
Barabash O.V., Savchenko V.A., Charles Babbage, Vapnik V.N., Pukhov G.E.,
Evseev S.P., andther soentids. However, they solved the problem of signal
recognition in order to further convert and establish a significant signal, which
imposed restrictions on the limiting parameters (amplitude, phase and time) of the
signal. These restrictions do not fulligldess he issue of recognition of impulse
random signals, which are more often signals of digital means of silent retrieval.
The final step is to locate these devices and decide what to dd”asstve radar,
localization of objects were investigatedtheworks of Lobano®M.M., Shima
nOYa.D., Dulevicl®V.B., Korostele®A.A, Bandurko N.G., Golikov&/.N., Bu-
syginOI.N., Kostina GA., Savchenko \A. and other scientists. In the works of the
above authors, the issues of radar location of moving objects over long distance
are considered, different methods of detection and localization are considered
basic methods of localization of large objects are developed, but they have no
fully covered the problem of localization of random signals at a short distance anc

in the condtions of interference from legal and secondary radio signals.
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In general, in these works the questions of signal transformation for the
purpose of detection, recognition and localization are considered separately fron
different mathematical and technichtections.

At the same time, these works do not fully reflect the issues of
methodological determination of signals, from the point of view of the allocation
of random signals against the background of legal radio signals, transformation o
these signalfor the purpose of further careful analysis, and in case of detéction
localization of digital random signals.

Thus, at present, in practice and theory of construction and operation of
existing automated complexes of search of digital means of silerdveg{rthe
contradiction between the necessity of fast and guaranteed definition, reliable
recognition and exact localization of digital means of silent retrieval of information
operating on the background of legal radio signals and capabilities existing
methods used in automated software complexes for searching digital means c
silent retrieval of information

In order to solve this contradiction, a thesis has been formulated with a
topical scientific and applied problem concerning the development of
metlodological bases for automated search (detection, recognition and
localization) of digital means of silent retrieval of information operating on the
background of legal radio signals.

The topic of the dissertation and the results obtained correspondydicect
the priority of the development of information and communication technologies in
Ukraine until 2020according to the Law of Ukraine "On Priority Areas of Science
and Technology", d alll, addamdnded h Accddard with ~
the Law of kraine "On Scientific and Scientific and Technical Activities" of
26. 11. 20-vi8., - 848

The dissertatio work is carried out in accordance with the plans of scientific
and research activity of the State University of Telecommunications and is part of
the research within the framework of the research work "Methodology of

formation of the model of state regtibn of cyber security of the stock market on
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the basis of delayed differential equation theory" (State registration number
0118U100299Kyiv), performed by the State University of Telecommunications in
20182020, inseif i nanci ng r e s eiagrsenhceswio scikntific &d n s
ni ght wor Kk support e (SUT, 2019) pe
Telecommunications in 2019 and i n th
radar to prevent unauthorized aceess
registration number 0117U004418, Kyiv) performed by the State University of
Telecommunications in 2013020.

The purpose of the dissertation is to increase the probability of
determination, authenticity of recognition and accuracy of localization by an
automated software complex of search of digital means of silent retrieval of
information working against the background of legal radio signals, by development
and implementation of models and methods of detection, recognition and
localization of digital mes of silent retrieval.

The scientific novelty of the obtained results is the following:

For the first time, the concept of complex detection, recognition and
localization of digital means of silent retrieval of information working against the
background bsignals of legal radio devices has been developed, which combines
theoretical methods, techniques, models and technological approaches: filtering c
signals of the means of silent retrieval of information against the background of
signals of legal meanganterference noise, using fast calculation algorithms;
recognition of signals of the means of silent information acquisition based on the
method of spectral analysis with the use of splines and differential transformations
determination of parameters agnals of the means of silent retrieval of
information on the basis of correlatioegression analysis; localization of the
means of silent retrieval based on the loagge method. The implementation of
the concept in the automated softwherdware comjgx allows to detect,
authentically recognize and localize digital means of silent information acquisition
against the background of radiation of legal devices and systems in the condition

of noise and interference.
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Improved method of detecting signalsddgital means of silent acquisition
of information, which, unlike the existing ones, in addition to scalar uses complex
values of the parameters of the signals, which allows to simultaneously select tht
amplitude, phase, frequency, spectral density ofdkde signal and process them
in the form of spectral or vector diagrams.

The method of fast calculation of coefficients of a number of approximations
of the signal function, which, unlike the existing ones, is distinguished by the use
of a modified covaance algorithm with filtering of the smoothed error terms and
minimizing the resulting error square. This makes it possible to apply the specified
method to search for means of silent retrieval of information in real time.

For the first time, a method faemoving known exponential components
from a number of approximations of radio signal functions at the stage of signal
conversion is developed, based on the method of signal conversion using non
attenuating sine wave. This minimizes the search time atl fsalues for the
number of scans in a given radio band.

For the first time, a technique for determining signal parameters in the
process of searching for the means of silent information acquisition is developed
based on the method of differential tramsfations, taking into account the speed
of change of statistical characteristics of the signal, which allows to detect and
analyze pulse signals in the mode of "spectral analysis with time selection”.

The model is developed and the technique of detecfi@ignal parameters
necessary for recognition of signals of the means of silent information acquisition
on the basis of approximation of the spectral function of the signal, which, unlike
the existing ones, is based on the method of sequential approxisaiial
sequential selection of information components of the spectrum with the analysis
of the velocity analysis. This approach enables the analysis of impulse signals
against the background of noise of varying intensity

The technique of determining theroelation function of the differential
spectrum, which, unlike the existing ones, is improved, characterized in that the

recognition of shorterm signals of digital means of nailent retrieval of
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information is carried out with the minimum of the coatiein function. This
allows to supplement the group of signal recognition parameters with uncorrelatec
signal parameters and, in conjunction with certain parameters (spectral energ
density, mathematical expectation and variance), to provide signal resogni

the frequency ranges of legal signals GSM;RVIDECT, Bluetooth.

The technique for recognizing the signal of digital means of silent retrieval
against the background of legal radio signals has been improved based on the u
of directto-agent mui-agent clustering methods. The agents act as separate
elements of the complex, which scan the ether at different points in space, anc
subsequently, sharing the results with other agents, come to a common conclusic
about the nature of the signal. Thigpeoach makes it possible to implement the
technology of detection of a harmful signal in a distributed scanning complex.

For the first time, a technique for determining the accuracy of localization of
digital means of silent retrieval is developed, whishbased on a loagnge
method of calculating the coordinates of the emitter with the determination of
location by the method of least squares. This allows us to build the topology of the
scanning component of the complex with a priori specified paras@taccuracy
and reliability of localization.

The implementation of the methodological foundations of the construction
of automated software complexes for the search of digital means of silent retrieva
in the dissertation allows:

1) to design and operadeitomated software complexes of search (detection,
recognition and localization) of digital means of secret information retrieval;

2) to increase indicators of probability of detection, reliability of recognition
and accuracy of localization of agroindiet complex of digital means of silent
receipt of information;

3) analyze the radio band to determine the bandwidth required for operation,
frequency bands;

4) design systems with guaranteed cellular coveragd;i\dhd GSM;
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5) in the process of operaticautomatically, without the intervention of the
service personnel, to detect, recognize signals of digital means of silent receipt o
information, and enter them into the base of the complex for the purpose of furthel
analysis;

6) determine the number afatation of the antennas of the direction finders
when designing the system for localization of the-moite receiving information.

A complex methodology for determining the means of -secret
information retrieval is developed, which is a componenthef methodological
bases of automated search (recognition and localization) of digital means of secre
information retrieval.Methodological frameworks for automated search for digital
voice mails will allow identifying, recognizing and localizing digitalite tools
operating in the DECT, Blutooth, Wi and GSM frequency bands.

Implementation of the proposed methodological bases for automated searcl
(detection, recognition and localization) of digital means of silent retrieval will
significantly reduce thdime for leakage of the information leak channel and
increase the probability of detection in the GSM bandlby . 5 12 . 5 %,
DECT range. -Fi16 aln&8 9%, uWit oot h range 14
authenticity of r e c o g mndtisi 0®B. THe sootimeanr e

square error of localization is reduced to 0.5 m.

The results of the researchesaraccept ed f or i mpl e me
(act dated 09.12.2019) , in LLC Al nf or
25.12.2019) , i n LLC A Qu) iniLbG "Intégeated d

Security Service" SISTEMA "(Act of 01.15.2020), PE" IT nar "(Act of
01.21.2020), in the educational process of the Department of Information and
Cyber Security of the State University of Telecommunications in teaching the
discipline "Methods and means of technical protection of information” for students
of specialty 125 "Cybersecurity" fultime education (act of 16.09.2019).

Keywords: digital means of illegan obtaing the informatiprspectrum,
algorithm, detection technique, signal conversion, recognition probability,

localization.



17

gl Ru[s luvifJwsodoAws ¢y r Jr1vl] oy

1 OkSCso ftcOy" , ) wedn sfkBdz' Cts9 C
HdMJ telsOy" ~
1. O I§°. & . [ sHj d CdgW SOyt 2 dzts’ BJL

odf OHC s drn  to&ygCht' lsod. y dgd@Ez OtdetdsdzOdz ¢y o' W
" 6(136)1494. 45

2. Of I§'. & . , Jjfldi f@.dz bSJLfdsstedzOdz d2'
BsH j dz' Hdzw LOBjJL jyddedzyr BjLY jSd ' daWt
Ok Cispdsdz’ yded2 Y E2tedzOdz. s .64 rvv, 2019.

3. o ‘. a& . , 1[OWdOB Ohw.&L.zZdzW j € Is tstc dz' (
MdedzOdz' 9 r\gzlzdz H BHESdzdCd fsh ECE L OMEB
Pl BstledzOyt T . v jdzj Ssdszdz C Oy 2 dg SO ° dzW 1
S . : ouv,1.20d@®.55

4.1 Of I§°. a . [ JItsHdC O o dL dzOyd dzdaw 2

slsted 3O dzdzy ' delWW st dzOy '~ diSsidngedayl'EQudatodga Netw tc L
Dimension. Natural and Technical Sciences. Budapest, Hungary, VII(24), Issue:
200, 2019.I1SSN23B2 58 .1 3fl.. 27

5] of I§°. & . , [y ' St sBylzSun.gtemiz§ j IstsH
odBBtelz tflsd BOd dsects o ~lsHodiEastk g iy dzQfdit
LOMsB" &8 dz2O BOL fJjtejlsostej dzdzv A l2Zt60O ° .
E{ftcOo dz' dedgv, dzO09 ' ¢ Oy’ ' 1O LeobwL CiA4l 1 tscC

6. O §". 8., AJiHTt] dUR. . MisusesM$ 5dzOdzj C
Cd fsshikzCEk t@H ' tatdso@CdzOH ¢ -Fo f BOfc@ad € dz' dz
f cOy! A J§ dzlsfipliztc Oolsty ‘cdzdgslzd = HSMdz' H Y § dz 1V
Yjtcdvrisofm Ccets. 24660 a0 2029 . -~

7.0 0flg. .. [ijlssHJSO odwodz dzdzv IsO
slsted 3O dzdz®f * dzf sOug® ¥ yd= bk yYydqWtcsotsdsk H
P deW stedB3OY b - O b ® Yy EtedzOdz. s . TRy, 2



18

8. O " g . , 1JOWdOB Oh [z} ./ \dz2ClBSBYkzg Jj IstsH
o dw e dzj dadzv dzf MOdzC y' Bdzso Odzts G 5 Hisfiskz { |
fraftcd ' ddMisoa © E yYdW tctso s dfizc Qi< IS y@edis?dz Y. 2z tq detl
S.: r1vuvu,7(2A®B79i1.7. &. 3

oO.f Of I§"'. & . , J oL o MoWaPXz' L IsO Isj dgH j o
fshkClk yYydWttseodnms ©OH' BL OC dZOHSC . 4 zyom
BJ LY JjSCtsB Sle® dzd : zOkz¢Ctso d2 ) [z te dz0O dz. S .

Yjted" isof Csets, 2@M9. - (2) 35. wu. 3¢
10 Of . a. 1tt' odwdzd?2 OdzOdz' L BjIstsH
COH' 5L OC dZOH dzd 7 fedmistets’ o 3740 s ) dzts

v dzj Ssdiszdz SOy’ 2dz’ dgexB G el sdaB@ G 5D dR? Iy L
2019. "B8. uw. 71

11. o §°. & . #l0.oqy.j ,dz¢ 5 wlO.oy.J ,dzC s [ Omjs &
s Lew. Sl ., ] ©L Ot deSladlz! Isd OG § dzls dzO0 Is j ~ dzts dzt
cOH' BLOSC ZOHdzdr HTtdmlstes™ 8 dz20 GMdzso
Cdsdz r tedzOdz ¢ OrdMmls * dW¥ sted3ZOY* €. S .
4. 01222

12.LaptevA.A., BarabasiD.V., Savchenkd/.V., Savchenkd/.A.,
SobchukV.V. The method of searching for digital means of illegal reception of

information in information systems in theovking range of WAFi. International

Jour nal of Advanced Research I n Sci €
Vol. 6, Issue 7. 2019. ISSN: 23803 2 8 . 1 101060 1 0 1
13. Of ‘. & . |, BByl ¢ wwodzOdzb @& Iyl 30 Is d y

BsHjdz2 Me@BRwds dehv ] toj ¥ ° dz20 tMmdztso
SO MIsOyY' sdzOtedzets™ ccdf jtedzdtcdyd. 1B toded
sd oMM Cets dzOy'  sdzOdz! dzese s bk dz' 9 jemdIsj Is|
2019. J1dfi1384. w. 124

14.LaptevA.A., Savchenkod/.A., Barabasl©.V. Savchenk.V.,

MatskoA.l. The metod of searching for digital vtfns of illegal obtaning of



19

i nformation on the basis cluster ana
Hungary, 2011 -~ 31. P. 33

15.LaptevA., Kliukovskyi D., BarabastA., ZidanA., Analysis of Existing
Signal Detection Methods, Development of a Technique for Calculating the
Probability of Secret Information Capture. International Journal of Science and
Engineering Investigations (IJSEI). Denmark. 2019. Vol. 8, Issu@ 9291 103.

16.LaptevA., SobchukV., BarabaslO., MusienkcA. Analysis of the main
Approaches and Stages for Providing the Properties of the Functional Stability of
the Information Systems of the Enterprise. Sciences of Europe. Praha, Czec
Republic. 2019 Vol . 1.7i4do 42. . 41

17. o I§°‘. g . , ls2ud S 8EzHE ' dg lslj.fud.dzj [dzf I
sy dz¢d fOtcO®RBIIste’ © MdedzOdzz L OMsB ' 9 dzj f
sMmdats o C tdgjj ey jyf) " 22detss d © 2 Oz d? L ¢ Oz Gsde d3

sjhdseetse PHA9. - 3 iB23). u. 313

18 Of 5. & ., ) tuks,' BS'dizfsdm! CJDOEOB
[BHjd (68hESE LOMse' @ dzj ¢ OMdzsets
HdW j to] deylf Plzj bz Btcj dz' . Sciences of Eur
2019. Vol. 1. N043.ISSN 322 36 4 . 1 6R . 59

19 Of I§". & ., zbk€d dzel@oduj dSjslstsn ©y' dzs
"B d Mdses Md ¢ &0 dk -th® o )it azs ¢ & & © jz@
ftcOCIsdyded?2 Y kZtedzOdz ¢y1o' WL tsCei.27.s. : [ ULU,

20 Of §". & . , ] ezt e, " dzSuy wals® . | {+E2H

Il L dzOyj dzdev tshdzso dzedr ~OOSCISjtedMisds o
LOMtsB ' 9 dzj c ZOMdese 5 .Sislcl dzg@dzdzv¢ | 1 flzthets to
vOot' M CSE8 dEOY' sdzOdz! dzsets kdz' o J temdls
st 30 (6M)i.106° 6. u.

21. O I§*. & . , 1 muzt e, dz§ Bdg1 ‘. dz€ tss dz¥[C. le. My
I ¢ tsted fls Odzdzw BB ssH O l o dz H dzw od
COH Bhisdz Iststed dzG Iz . East Europea®(@d®ci e
part3. P. 411 46.



20

220 OF 1§ & . , ¢ dz dze @a ] dzS B dzs Cso s S
[ Ol j &30Isd ydzO® dsH jdzr f jtojlseotstej dadzg” dzj tf J
1 OEC-EBB®CIsdyded?2 Y EtedzOdz ¢y 9" WL ts€ €i.49.5 . :

23. Of 4. @& w, 5B UEZGC . | 10, o ¢uf j Jdi tisH f "  Hod!
LOo OHtsMIs' 2 CsMmis’ |, fdidtsy fd3dL daOcp vOadaliy” dzdzy  dzts
MdcdzOdz @ o ' dz¥ tstc B3OWYE eaERC MaEdisg sOFE s o
"demisdlskzlskz sd e Ccsets dzOY' tdzOdz! desets I
s.l:wsp v, 2019. i1y . 66. u. 124

24 O " & . [ ¢ MY J eyl fidsadi?2 dzslj ssH ©B
Cstej dzw y' 2 des’ oL O sL Odzj ) desmls®  OteOd3, |
sls tc d di30 dzdzW CdaW st 3Oyt . 4z yomdag 2 » da' Qurdz
yetedzOdz. s.: rvw, 120019. -~ 3 (39). &. zZ

25 Of I§*. a1 sod2 RjlstsH MY jSlsE@ s &
odf OHSC o dr yYydWtetsednms MdcdzOdz' © dzO W sdz

LORdMls * d¥ sttd@Gd kDl §tkdzOdz. 5. :
b 257 31.

26.0 Of I a . , #l0ofj S Bz L Oy W L OfftsB
Sls @ dedzy * deW St BOYWRI AP S sEEEGHdDIs 9. U §
C s o 3OS Rrdes dzs et ;0 dzOkC e d2 Y Izt dzO dz.
g.571 70.

27.LaptievOleksandr, ShukliGGerman, Savchenkditalii, BarabashOleg,
MusienkoAndrii and HaidurHalyna. The Method of Hidden Transmiter
Detection based on the Differential Transformation Model. International
Journalof Advanced Trends in Computer Science and Engineering (IJATCSE).
Volume 8, No 6 Novemben December 2019. ISSN 2278 0 9 12840i; 2846.
(Scopus).

28. Of I§*. & . ¢ de tetis@BISdf MEz yoOmded = € s BBy dz,
tetsL ' L dz0Oo Odzdz? SO dzsC Odz' L Oy' °’ L OfmMtsB ' o
European Scientific Journal. Poland, 2019. No 12 (52), part 5.1P215



21

1 OCts9 ftcOy” , wg’' LOMe " Hykzeils! Of te

29. @lsf9o ¢., .OfIs' pOBjJ LY Jyj dedzw ° daW¥ stc
f* " Hiftced® dz3Mise On L O Hsf B3t G ts58 Mz yOmdzd .
Hsftso " Hi2: [ ' N@OSilsddBoOE St $ tcj dzy’ v |
SO dBsdzsHds oyjddr cstBRIE:E IR PG .es d ttds.c to)
10U ¢csi2wBdé CDT Isdzv 2M0.3 t. dw. 100

30. Of ‘. & . 1JOdOB O YIRS [ jIssHdGC O s
Isjrded yj MSsets MmMsmistsw dzd v MOtsH d OC dzts My Is «
[ " dzOtetsHdz0 dz2OkzCts9 O CtdeW jtojdzey' W ¢ Dyna
|l nvestigationé, s1030RBstcOOTOMD0OY PO, C

3. Of I§“. & . |, s dzsrC.slo. M CfdRIssH € O f sh i
dzj MOC Y’ Sdetso Odets e ts v 2 i B 51 detelEO@w dz20.  daC
Isd mde’ ydets™ S tsdaW § o day ' Ws j qlay £ ipOFizdig ~¢daEal 9 dda
Bsd . RO ,2Zdlssf OHO 204G t. uvtsd3 4. d

32 Of . duvtcOL dzd o " Mis- CdeW stedzO Yyt 2 dats’
J dzj digltdzls j oz¥ & Odzedzy Mnrd d3 ' deW StedzOy ' 2 dils’ E
[ " dzOtctsH dzOIs j BOE QusteOs C sdz j toj dzy’ v L Q') @ E
Bsd o, LD, ¢C41lldy 2019 t. . 5.

33.] O I *. a . l cOL d&zd o ' fMls CdaW sted3O Y 2 dz
4 dzj d34 dzls d3ts H j dz¥ o O dzdaW e 4 d31 O v ksgickiid vy d
Ctoda? JtohplelgbOdze dz' ftesBdzj di3d ¢ BjteB L j S
Hsf sddisd ©, rovuv, 07 IstcdDodzv 2019 . 4.

4. of g & . 100tdPg BsHJS O tesL tcOn [z dz€ L
dzj ca®OdNts lsted d3Odzdzy * deW Sted3OyY " zO s ) dat
MdedzOdz' 9. wvjLd HBYIBO HJ2 52 [ ' Y dOtetsHC
Msts&®BIslsmOtes " 9, 14 ojjtdjMmdzy 2019 tc. 4.

35 o §“. & . s dzsrC. sl H YR dz0dzy dzO d3tsH J dz
dats mMdMmisy i3 2dB@se " tedetsMmisj 2 o dL dzOyJ dzdzv
1 B' toded € ZzOkz¢< tso dn BOIsj to' Odz' 9 -f wmAXIsud wd



22

" dzls j-% tzgmdsiids . cl Jtod Mdaj o Ok Ctso ydls O
2019 . YOMBYdzO 2. wuw. 54

36.LaptevA., SobchukV., Kliukovskyi D. Statistical metod of estimation
the radio signal on the basis of correlatioe gr essi on anal ysi s
[ ' dzOtc maiasdf s OC Is d ydzts’ CodaW j toj dzy' ¢ Sc
modern societye, & [ ddjltctlisdeisdzv] P dd Ot

37 O §“. & . s dzsrC.slo. ! CAy2B 2O dzh dzOdz' L O
o dw e dzj dadza" Is © tesL f ' L dzOo Odzdz™ fn ddsCdd® dz"
AW sted3OY" T . uvjLd HBfse' ' Hjj2 V [ YOt
9" ¢ " dWtstedsdOy' 2dzdr IR dasdzset 2 & 112d3. s d°

38 Of ‘. & . , s dzgrC.slo. ! CldRuz 0. * dgC) s+ Mt
dzse s OdzOdz' Lz yd¥Wtocsoe ] BE@QH S\l dad@ds g dz
CtsdaW j tod dzy ' CAlzdzH Od3j dzls Odz! dz s fted ¢
MmOt " 9, 30 ysHFEdd 2019 t. w. 3

9. O ‘. & . , 18 dz, dz . §sdetse s dz¢ € 5b M/
VDHBMSC sdzOdzj dzdzy 3] IstsH iz 1 tetsdz' wjdiv HB®d®dz" |
| [ ' Y dzOtesH s’ O C @ @iatss 5 C sdaW J toj dzy’ = ¢ Pr
devel opment e 9d3.) Jo'lsodiye ,2 0818 . C. 91

40. Of ‘. & ., s dz¢rC.wlo.m! iRz o * dgSy' Isds H-d € ©
dzOdzj dzdz? Of OtcOls dzts {f tots cdgEstlEs dzts Iz € ts dzf ozg € f
Il MjECte® dzffp! CO dOEZCtso O© CtdW jtojdzy' v ¢ ¢
sd o, rvv, 24 ®B80sdzv 2019 t. u. 48

41. of 4. @&. [ jbsHdCO odwedzj dzgdgw IsO dzts
slsted 3O dzdzy " deW ste 3Oy’ T yYd¥sgiRwsdd H Ofdan
dz0 Iz Cfste &S Is d y dats Ctsdet j tod dzy ' cPriority
By o 9826 2&Z M OHOT O 19 . C. 195

42. O I§°. & . [ dbtsH L L d&zOs Odedz? Md G
Cotej dzwv y' 2 dzs toj 6o j Ip'd2 dafiseftiislo  dgO tivs v tzts or
ftcOCIsd ydats’ CodaW j tod dzy" ¢cScience, S 0
devel opment pr osiple/c testelz HOgzW MERAEIY otg. 1(6.



23

1 f we v

YrtrefJws vl fT 1 RrRmP2ES. Lt LYl 27
1 U U 28
tdryrwr @@f wy ¥yt L1 cfrR JRrRCIJCLLC, td°
¢ [JLsofuwryoAwwy wrLVOJwl ARATJIRM 1 ¢4
JUTRT OU 1 €L TUI DM LW e 41
1.1. ¢dzOdz' L IsO CdzOMmdW " Oy v Mkzyot
slstcd &3O dzdzw ' dzgWW ste 3Oy’ ~ , § tsdnfgdiste tdZd g ©cO
LOMBB ' 9 dzj ¢ d&ZOMdats 6 t5 ...15.1s.16.d.d5.0. dzda..........dz0 5 to d
120 dz2Odz' L. Of OtcOlsiztcd o dw o dzj dzdzgv fMmd ¢ dzO
COH " SH .OF.OL.BAZZ. ccoeei e 52
1.3. ¢dzOdz’ L " Mmdelzs ydr OolstsBOIdL 59 Odz
dzj 6 dzOfzts d GO dzdz .....daW. S dBBOQY ... 60
140 20z L " Mdzzs ydr " HAEBBH' 8 HB odtc’ |
yqwtetsoadna LOMBB' 9 dzj cazOMdetscts BSiIste d d30 dzdz
QolstsBBOIsdL s Odzd »  Sh.ECso.da.. . Codf.dzi. B8 o
1.5. 16mMsOdss O dOEzStse s’ {.ieis.B.dZf7d3d
l dimdetseo € d HG..tesL.H...dzlz... L., 82

tdrruwff2t{r1s¢ s{r At Awwy JrRCIJrLLLC -
1ol wl v foer {1 JutrRIGLV1IC wiAafltf ¢
11021 RrRM T o1 wl. 8RR L0 [ Wl 85

2. 1. 1hEGe hdwo' o odt’ " j dzdzv dzdeits tsls €@z
kZsCQaddy' W LOMmMsB' 9 dzj ¢ dzOMmdzs.a.is....5.1s.ta.d. 850 dzdz

2. 2. (LB O SCBdZyjtfy' ' ¢hkztlz ydw

SR SR (0 [0t 4G 771 741 >4 (2l 0 .4 O 13 U U SOUPPOPP 89
2. 3. [B  tckzdzlsizo Odzdzv o deBtstelz fteddzydy kz
dzj ¢ zOMdets @ 5 tsls to d..d3Q.dadz?........daY. s.ta.cRO.A .. ... 91

2. 4. (tLesBCO dBOIsj BOIsdydes® dBtsH j dz'
MdedzOdz' & E ydhtesa.d2...0.dH e, 98



24

2. 5. uvVHBME O] dedzv & dzOMd ydzts .....dJS5IS S H
2. 6. 10Mktsmize Odedyf']j telzj ldsastsite] jSdf' ofg P d L) dz’
f SHOdshbedwe dzj dzdzv o d §.QH.C.5.a.4.q....M.d.C.dARAGEZ" o
2. 7. ULVHBMEBdOdz] dedz? OIS ] BZOIsd ydets®™  d3ts

By SBH B AL Ie IS AR e, 123

2. 8. 1BicsBEO®esdd ] tc] Iso e  dzde L fiipd | gz
COH " SH .OF.OL.BAZZ. ccoeiiiiee e 136

2. 9. (1 LsBSO BiIssHdSCd BGlsted dz0Odzdzy M
dzj ¢ ZOMdzs ¢ 5 tsis to d.d&3Q.dzdzY.........da . 5.16.BO.Y... ......139

2.10. tLtesBSCO BjlssHEz o dHOdMz] dedzv o °
tCOH " BRBdz..IsBI6. . . 02C . Z e 146

2.11. (w8 Of Bysdn j dzdzv wCtsfils® od
tcOn Iz dztCz @Bz ..IS.Q....L.Q0. QHooo oo, 149

2.12. t6LtesBSCO BjlssHdSd o i)Y g dzP datzw
2O Wtsde dzj ¢ Odzr dad.m.....10.0H...&Md.¢.dz0Q.dz...a.....159

l dmdats ot€ 8L H'SAZEZ..... 2., 165

tdrruwf{ Bt f1s8¢ frovfrv tfr1lwmré¢ldrrc
1ol wl v four 4L Juvtri9or1Cc wialtf ¢

T 1ol ?21RrRM T 01 Wl 8aRL20f Wl e, 168
3.1. Jds' 't ftsyOlbitsodnrs HOdr H&V ftfs
LOMsB ' 8 dzgj ¢ &zOMdzets g ts....15.0s.t6.4.d3.0.dzdz?........ dzW. 16& d30 1
3.2. UVHBMS O] dedz? BOIsj BOIsd Yydets™  d3ts
Md c zOdzlz UsS® HNERAD@BEAZ ... 171

3.3. UVHBMSBSdO] ddzv 3 IssHdGcd twtsL "L
BOL' odL dzOyj dzdz?" f OtcOd3j Iste” © MY j.C.lsi8Ddz'
3.4. uvVHBMCBdzOdzj dzdzv i ssHdE&d o Hh EC

MdcdzOdz &3j ssH s § s.Mdz. H.15.0.dzd.5....0208.d2H89 J dz
3.5. (LB O BijbsHdSd tosL ' L dzO dzdav
Slstcdzdg® * dz st dRBOY" MdedzOdz' & dz0@ thdzse

16 15201508 deoBeeeeeeoeeeeeee oo eeeme e 193



25

3.6. [ BLE6SBCO BsHJ & ftesyJ Mz IO EH
f OtcORBI ste”" 9 MdedzOdz' 9, dzi 585D dHdzd A fHskW ot

dzj ¢ ZOMdzts ¢ 5 tsls to d.BO.dadzw.......dz¢. 5.1a.BO.Y. .........214
3.7. LVHBMEBdZOdzj dzdz? 3 IssH S d L "L
LOMtsB ' 8 dzgj ¢ zOMdetsets tslstcd B3O dedzr * daW tstc d3O
S0 740 B gl S A =3 o T O i 226
3.8. ULHBMCB&OM] ddgv flstsh Ofisd Ydats®  d3ts
dzj ¢ ZOMdzts ¢ 5 tsls to d.cBO.dzdz?..... ...dz¢. 5.6 .BO.Y. .........237
l dmdese € d HEG..teBLH..ZEZ...3 ..., 242

tdrrwff ¥t f18¢ frovfreé [LsodfwyodAwywy v
1ol wl v 4L JutRIOGLVLC wiaft] ¢f

T 1021 RrRM T o1 wl. 8RR L0 Wl 245

4. 1. phdgeglgtsHdz o desC Oz L Oy’ ° Mmde dzOdz
slstcd d3O dadzy ...daW. S.e.BBOU . e, 245

4. 2. (1 LeSBSO B IssHdEd HAzwW dzcC Odz' L
AW st dzOYyT T Qo lsts i3OI d L ts o OWA] @IEd. . c.15.6.2358 d3dac

4. 3. 10MmMtsmize Odzedz? o34 stsHiz § Ofmdo dats’
LOfMtsB ' 8 dzj ¢ dzOMdetsE s tslsted d3Odedzy * daW tstc B3O

j dzj Sstes BOC dz' Is dzs &.15...a. 4.1 to.15.05".. dz%..0. O.dzdz. 257
4. 4. 1 8fMd Hyjdedz" L Ooa OHBMIs' 2C sMIs* M

dzj ¢ ZOMdets e s sls to d.ABA.dadz".........dza¥ . 15.1a.ARQ............263
4.5. ({LicsBSCO dBsH,jd Hpygddhiksc asC O

slsted BOdzdzy ' dg s te BOM" & dzEzOs. sy s D .2 12Tz § t
4.6. [BHjd bkoydshls' §jdjdeoy ' LO

AW stled3OYT T L kZtOrnlzo Odzdev d@3 dzi Mis OB ' dz! dzts i

B e N7 YO 282
4.7. tjLbkd ISOISd dBSHj dzs 9 Odzdz L o dC s

ssydetsmils® L dzZOrtsH Y J dzdgv L OMtsB * o....dzJ..G.2B0 fn) dat
l dideseo € d HEG..tesL.H. ..dzkz.. .4 294



26

tdrruwgy L of?2r011vc¢c frodrdffLwyrrm [
dbluffouvrRy LI o1 L1 P Lzuvsv ARACHRIMW O]
ot RGOV wiAaltf oAww dtJe? 1 ARM W ¢ wf287R 4

5.1. [tfd Hyjdd' kO ZHtMS tcdOdj dzdzw
SO dsCodk' LOYy' ' LOmse' 9 dz).C.dzOMdzts.c297 5l t

5.2 .60ulz @z @Galzc stcd Is d3lz o d Wdpdiry dds® , dzisTSO dz
ydWtesadn LOMSB' 8 daj ¢ zOMdzse s tsls tc d d30 dzdz
dZzj cOdz dzd 7 L OH. . 500602002 0 oo, 322

5. 3. UL QOFf GdHIELRO oY o dzj dzEecEdzizv Gsy® wc
ygdWwtetsoadn LOMBB' 8 dzgj G azOMdzsets BSlIsted d30 dzda
=N ONTIRNE -0 (g e SR e 0 74O o 74NN - NN 325

5.4. J1dLdzOyj dedzgr f jto] 9O tetsL tesB dzj dats
fsh Sk Gdi©Omase ' o dzj ¢ dzO ) dats 6.15....15.Is. 16.d 3O dzdz

5.5. [y dSO jWjiClkdeodsfls' odwe dzj dzdz™
ygdWwttsoadn LOMBB ' 8 dzj ¢ 0zOMdzts.G.1s....515.16.. 388 dzdz

Il dimdetso € d dalfS... BG IS L.Heooooi i 346
F R B S R e 349
gl Re[s JRSIITRHBUOOL RM...J.LLF Lo, 355
O S T = NP 380

O S T (= TP 386



o1 s
1Y

¢ 1
11 A
Z1l A
11 { w

A1 d
Al s

gs}
GDOP
PDOP

TDOP

VDOP
HDOP

1 d
MAC
LLC
RFPI

Yool

27

lrtrJws vl flyvRrRm s ftfyr1?

O OOkdets ftescteOBded?2 € tsd3f dzj €
1d 5B stedyded 2 yd daded ¢

¢ dzls jfdgdozjsdedc@

l " Csdedzj fjtejlsotstej dadzy AEzte'
zodHC] Hjtjlsotstej dadz" Abkztc' *

1 OMmMsBed dzj c zOMmdetsec s sls te d d30 dzdzw
AW tcwdE d dzj e zOMmMdzse s tslsted B3O dz
AdWicseo O tsBtesBSC O Mde dzOdz' o

1 jodifgls@dzy " °

g Jj toj Hod® HE@Is dfuscE d B € O

Global dilution of precisioi L ©Oc¢ Odz! dzd 2 ¢ j tsd3j
1d s Istedydz" 2 uddzdzed ¢ f tscdzaEd f)
FE ftosmisste’

14 BB Isted ydzy ¢ Y thbzgadelizy s ts y dzts fn
EyOf’

14 s d3j s dwdiazdze ¢ toh j dzdzv olsftdqusdsts fy |
14 BB Isted ydz' @ s e ceedpddfdz o dsLtsip@izls)
f zZQde sted L sdzls Odz! dz' 2 ff dzsh d dz' )
10LEisOdzy DECT

vdz' S Odz dgd? " HJdesdW ' S OIstste d3d
Logical link controli f * H tc ' ol adfd dzdej dedgts 6 6 @\
Radio fixed m@rt Identity T Zdz' C Odz' dzd2 t6cOH
BOLBSoas MlsOdzy® " DECT

) 5B ' judig S Is 6 5 dIPE Eaks'ls degzy O



28

l ool

0S zOdz dz fls! Isj d3d .
[MsBddo ' Miss ©kjfjte' hdy B¢t YOME
Memfdodd® fH s ' df SedOY' 2 deses. 1 tod yY' BEL
cjsd, o 3§ ®KOjte' Od d OBt jdzjtecjlsd-
Hs W sdBy' BBt ' distdkOy' ® weO * ¢
sfhdatse dz CtdeC ktej dzlsdz’  f j tog o @dzadpy o5 * € fdgStdz
Bstetsls! Bd. J[lted BOdzdz? kOS R o' HBsdBSMIs 2,
LOWsdz L OfMistshkze Odzdzy 5 1) Bj9GZ] @ dzOdgdizts d Izttt

CdaW ste 3Oyt .
ZzodHGCd?2 ttsLoadbtt LOMBB' &9 Cttd@kzd € Oy
f sL ¢ 8zd -, Odzj HS dz] GOIsdodzed~ t6j L zdz' |
LOMBSE CGezOMazsc s tSlsted di3Odzdz? * dg¥ sSted3Oy* ° M
sMT §dnd sz Orjlsw ) 25 Is+ Mw Is d d3, hts LOMtse(d
WstedsOy " dzso Bets f s5C tsdz' dzdizgts Bl tc Q@nls s &
H' Of OL tsdzg' , BjIssHd SO tjyddsd '~ BBl

dzi 6 ZOgrte e RO dzdzy ' de¥ sSted3Oy "' °~  ndaEmis s fidsioldts ¢
Odze sted Is d&3d ftedntso lzo Odada” odtf esd3' dzt 9 Odz
tcOH "' ts5f)d dsdzERiRd Z fiOEz @Gzn® OBt YOmMlssls® 0OF
OBts tWH ©GOH' tMdedzOdz' @ 'L LOCtdllswd3 d
Odze sted s B f j By GPAY i @dBdd L' S &zOH dzd
LOCtedlslsw se dzj dgdzgv s O ° dzh " .

J Z dsso O Of o' Stedets’ ( dzj®fifdetsaldy’j dztffiA
tcOH" ' shdc dz@tiztEd , dzfij e tizls j L fslstc' B dets @ ts
tetsL ' L dzO9o O dzdzV Is © ZsC Odz' L Oy w Ha@gH ' 1S
fs009L Qdzdp j &z C J B IstekHdzgsh Odsd. 1 dRtSHW Y
L L dzOdzdzy SO dzse@@MdBYEs’ fsis @ fif tgO dzaz
ftcj HMsOoa dzw s st o jdzdS® MS EZOHMh O f sl



29

1 jtehddz CtsSCtd Lk 2O oW 3L s B3O E 6 d Is
LOMistsMikzeo Odgdz" &5 L OMtsB ' & dgj 6 dzOMdese 5 iste
sOCdr HtodmMstottd®sd' [ czEIJH; LAOo Odadzy Mmd
' HH' ' dzj dzdg? MdedzOdz' @ L OMtsB' 9 dzgj ¢ dzO M dzts
ftedmistes”™ 9, h s dzjzod @ dz'daRte | @Gy SHE Of OL B d
CtesCRdZzZcEC Odz' L OYy' v ydrn ftedmlstets” @8 O. §t

1 BB lssr o dL deOyj dzdz?y MJdcdzOdz' © ftsistc’ B
E odecdzwH, wCd?2 &y odistdmilsselze Olsd
LOB O RBJB@e siss o Odzgse s Ctsd3f dzj S Mz fsh Sk |
CdaW ste 3Oyt .

1 dlsOdedzy dz ff J toJ IS oots tdf jtagdizye Winydj codd®'da jdadz € s
tesB ' Is w4Cktedmrdd®O 1. w. , sdridsoa © 1. w.
Il sdzv Cts9 O 1 . AL, t sL @& dz' [dzO te P dztsa O 1.
[ Otcf d®dzts H s d 5 1 Otenzyw [ . uv. , s O ' dgh
Hisfdz' HY J dedfv f{fj tiotg Asdzjsds § dzdzv Md e dzOdz' 9 bk @
fshkCk oL MAjEEZOMdese s Silstcd dzOdedzy * dzW ts to d3¢
~n O OCIsj tolz.

l ospdzfsBzHPls jfis totsL §f ° L dzOo O dzdz™ mdc
dZOokz¢ s yvw d3qd, mMdtjH weda: sOtctftsd . [. [l OF

l.1., 10tcPB@®®o 1jdzCts5 II®. | dzgf o tigg * o ygt da¥f d
1 d Is O dzdzv ZsCO0dz' L Oy*' HsMdz' HY Zo Odzts fr
zdw@&Q . 1. jogdh& J .1, J1EkMmMdedd® w.)1 ., st

tdeh dr e yg dzd - .

L ydn tcsB tslsOn  fledsls @dddz Ofig i Ws dztsds J ¢
tetsL ' L dzO9o Odzdz™ Is © ks Odz' L Oy* -’ ydna
tesLedzvH OB Is! v Ctoj i3t [BJ ey ddadvrddsadHs | &30 L

t OL tsd3 ‘L Is d d3, ® yYydr ttsBBISOR dzj o
B ssHESEsE ' ydesfe de@dz’'daO,yj dedzb s ySd L stelz,
Mde dzOdz' 9 dzO W tsdz' dzj ¢ Codis tajddBdzvtc O] R fifigfde ezt



30

fsHOd st Quapda jbdz' eisic'sze W o dzj dadzw , dzs§
odfOHSCBBadr Mdce dzOdz' o .

sO0Cdd3 yddesdz, dzO© HOWE?2 YOz HEs S B4
" dzz 8 psRBOBa L s Odedr S sdBf dzj CfM" 9 YshECE
slstcd d@zOdzedz? ' deW ste 3Oy’ YW Q¢ EHAdE Bifflsiza Mwe df He
CGOtcOdzlsso Odeséts o dL dzOyj dzdzav , HisfMisse ' tocdz
MdcdGCjtes "1®© dzf ¢ ZOMdese s tsilsted d3O dzdzy  ° daW
dzj 6 Odz' dzd ~ tcOH' BMde dzOdz" fdzz & Y d ey dggf b 51
odSCtstcdmistso 2z RO s o Cazds® & 6 dpdzd C i dzj € f
ygdWwtetsoadn LOMBB' 8 dzgj G azOMdzsets BSlIsted d30 dzda

[ dzwW tctsL 9 O W L©Odslzy  tot€lOd t©' dalp Py ' odz" M d fryg
MY stz dz' s Odets O S-fstz PUHZz Qzlz dzlz dz OfAEHIES dz jodglz to t
By ssHisdzse ' ydad n  tsfydzts & 1€Q¢o dsdsdpOds j s o (O datsdzd
dZsCOodz' L Oy" ) ydWttse dn L OfmtsB ' © dzj G dz(
fteOys s s’ daR] ¢ ®dlz dzgd - W©WOH'  BMd e dzOdz’ o .

190wWL s wBBIsd L dzOkzSCtsoddzd ftosc tcO

v BOISdEO HIMJlsOYy" 2 dats’ tctsB tsls ¢ ezts S
9 Hfols'H fto' Stedlsj Isdetsmlis” tesLodlCkz " daW
sjrdzBdzte " 2 9 LVECKO  dz 1 WES@ZBBO v BLO 'LAdE]d H
O tew s tetsLodlsClkz dzOE¢ d
odzj Mj dzgd d&3d L 6" H dzt5’ didgc ) tcts O ADdzt8t
H Wdzt dg' Mis! é” 98-WIB26. 11. 2015

dMd elsOy' 2 dz0 B tsthk® bgs dzO0deO o o d2OE S
H s fR dizts H' Wdz! detsfyls” [ Jte) OQodesé s kdz o j tcfy
HsMdz HY j dz2@ o -HotOMk @ EEsiz0 el Sjglssh ts tc 5z © O dzdz
Hjte OQodese s toj Glzdzt 9 Odegdzar C ' B j todzj Isd ydats'
Isj stedW jtoj dzy' Odzt dedrm to' o dgv dz "L L O ' L &
detsdzj 6 0118U100299wWCEr vaud € tsdiglzo @af ™ ¢ )j oy O6
Is j dzjzSthi€adp’ 2 812 0 2 0 1ctds M tobs L tc @Z0lz dalsts fipdz” H dzts ™ |
cstsdzhmikzdz sOy' 2 dz2 (RS s " 0B ] WAPOEZ] fsdedz




31

2019 tw.) wCk od¢sding@g Isr Jsig 9 & dzdizk dzlz 820
ZOkZzSC sots HBMAdzZ Hdzts W OStH® Hae 2 dz'¢ ighdhds s g a O ded
LOMtsB' © Hdw L OftsB' ¢ Odzdzgy gjofr) GRS taxigigap’ C
H' W dzedge sy OQoadzgd?2 toj " MisteOyY' 2ded?2 desdzj tc O
odCtsdzzo O 1 jtoy Qodzed?2 kdz o j-22lk jtb Isj dzj ¢
{ M sstesl@t o ity Oodd? tj" MisOy' 2d
LOf totsf sdzso Odets d3j IssH N o9 dH © tsctd HigB YRl S
WikzdeC y' md ¢ dzO dzlz , wed?, 2O o' HA3 dez o
BehY - Cso Odese s Cso Otc’ Oy @@ 6 sy df) daz®te of |5 d
fsrndBSd SO &3 d2 &3 LOY" ‘'8 twjLbkzdz Isks ysct
L Offls sMaoChod@dsyfj dzd 2 BjlstsH HdW 8 E2SE L
Wisted30y' T k2 iy i3 i Oddety @b day @fimsj C
01170004418, Pts {f s dzts a0 etp B3O Isd ydzz dBtsH j dz IsO ¢
Istsydzsmis* ZzsC Odz' L Oy YydWwtctsowf rn ' dziOnitsdg O
1 sCOL Odzts, hts tjOdz LOYy' v d&@jlssHdSd odL
LOMtsB ' ® d&zOMmdzls ¢ s tsls tc d dz0O dzdzW CodeW shedg®y
Md o wm@HBEDIs d ydzj fsrndBC iz k¢ O0dz L Oy' ',
nOtcOCIsjtedmisd S Odsd M EENEO M ez &3t dE) oCldns dgO Is ff ts s k
LOMBB ' & dzgj cdzOMdesets sl d 3O dzdz? ' da¥ st dzZO Y

[ JsO L O9 HOdzgdz?" HBMdz' HY J dadav .
[jlsHdMmM]jtelsOy' 2dets’ ‘' tetsB 5 d o Jff debads’ @ dzts
o dL dzOyj dzdzv , HisfMisse ' tocdasMis” tesL ' L dzO

Qo lssdBOIsdL o OFdafidz KEisste) C Mtsdz sh EzCE
dzj ¢ ZOMdese s slstcd dzO dzdz CdeW sted3O Yy Y dzd AP &
tcOH ' tsMdcedzOdz' o .
v o' Hfi o' Hdzsdgktle Hd3j BWHtsHE@AZh | dadzw (
ftedC dZOHdets™ ftotsBdzj d@3d, © BBl MW Stz
i ftoetse J MisdsWdedgkdy L' Muzizy a d 8 d Wzg tzj dzdzwv ,
SO dzsCOdz' L Oy ' ydhWtetseadas L OMtsB' o dzj ¢ dz(



32

i esLtesBdisd ¢ tsdyjsdscts JaOtgE®&Sd dzj ¢
Slstcd B3O dzdzy ' dzW¥ stedzOy"

i EHtMC 5 dz0ddsf tisH] az{ v o dzj dzdzw Mmd e dzOdz' o
dzj G ZOMdzse 5 Blsted BOdzdzv * daWW ste 3Oy’

T ZHBSME s5dz2Odzd Is d d&3J sBH hodHCBGTS tsB

OftesCMddBOY' ~ WkdSy' ~  Mdc dzOdzlz;
T tesL tesBdIlsd d3fdsds m ts g ms@ajzfaigt 2 dzd = € o
tWHE OftesCiMdikOy" " WEddSy 2 t©OH' tsMdce dzOc

i ocssicdls &3 ssHdSE o dL dzOyj dzdgw f Otc ©d3]
fshkCk LOMBB' 9 dgj e ZOMdese s Bslsted B3O dzdaw

i esLtesBdlsd dBsH j dz SO za W ts o tezdaBOnrefiE(ds
dzj sB R Hdzd A H dzW tetsL §f * L dzO 9o O dzdz™ hd ¢ dzOd
Cde sted3OY T T

T oL totsB d dsofsH d W3 yYJodddevdzO® €C Btcj dzw y ' 2 dzat
HdW Jjtej dzgy’ Odz! dzse s MY J Clstelz;

T EHMStsdOdzdlsd d&jIssHdSk L' L dzOs O
dzj ¢ ZOMdzs dztz RS EEdOYWY sdz' dzj e Odz! dzdr G OH '
Bzdzt sdOG ] delsdets’™ € dzOflsjte’ L OYy"

I oL otsefgfldsdsH d € 2 dalzf L ddOsdgeis@)dzl) d Otgs o d -
LOfMtsB ' 9 dzj ¢ dzOMdetsc t5; tsSlsted d3Odedzy * daW tstc B3O

i oad¢tsdzOIlsd sy’ dzf Iz tsistc d di30 dzd - Isj stej
BOIs j deEeseftsH j dzsva O dzdz

[BO' Clstsd3 HGMfde sy jifzdfvsh 2CE (o9 dw e dzj dac
ZsCOdz' LOYy' ') ®de@OEBd o ydof e z@Ofldzse s tslis
Wisdz® dzj cOdz dzgr= tcOH' BfMd e dzOdz'

ltoJ HA3d Issd3  H S figglp sHoHjddzdfvish S 2 (o dW o dzj
s O @z OYyHBY cB3Betst OQolstB@BOIsSdL s Odzatsets ¢
ydqWttse dn L OfMftsB * 9 dzi ¢ dzO Wy tzts ¢ =zO 5 I tdsddr3 O dz
tcOH ' sMdGc dzOdz’ o .



33

[ dlssHd HBiydekw Yy Hddw ¢ dzj dzdzv  § tsfyls O o dzj dat
totsB tsls odSsted Mis Odzts dz@F) Hzts B § dZdytfdntdz 4 3 H Sz
Isj ste" ’ M dzOHdedr MdMisjds "L L OMistsmize Oc
HdMC tog@gBEzEBROISdE d. sttdeyd flskzOdz dz' Bidatso «
LOfMsB ' & dzj e dzOMdzse 1§ slstc @ fifeuzez® dz” dziiz® tc iz @
B sstifplpo stoj deOdzind ¢ ° Isj ste" ’ 2 3o ' todats
tetsL ' L dzOo Odzdz? Mde dzOdz' 9 | @At tisec'dzd ydzj ¢ daz@f
9dSBted MisOdzdzy d3 d3j IStSH ' 9 tsls tc 30 dzdz™ M
Y dzO2 dg@dgdH O3 HWJ tej doy’ 2 dzd ~mctfafi b pls’e tistg,
P lBse " tedatsmis g 2, CtsdzB ' dzOIststecdzts’ Isj stc"
Isj ste" ’ dzOH ' 2 datgtddsts , O @R HL 2 ,dzls dz02 d34 ©
odStedmlstsolzs Is! Mw Hdzv L tesB S d Odzlz b ®HzUZ
i fted tctsL totsB Y BsH j dzfjcf tiz' s Ols* b liztc oG da
LOf e sdzso Odzse s Qo lstsdBOIsdL s Odzsets € tsd
dzj ¢ dzO fndzts ¢ 5 dzifs Is to d3B Q) dzclzY

1 OS50 0 dztso dL dzO0O tsH j oty d@dadd'inis [p f etz O

1.1 4 j teh j tctsL tctsB dzj dzts Ctsdzyd f y' ¢ ¢
tesL ' L dzOo B@dzr OYysOtsodgtf W te Oftse ' o dzj ¢ dzOfn)
CdaW sted3sOy "t T, h ts ftcOys 8 Is dzO W s dz'
tcOHSH ' Of OL tsdzlz, wWeCO f§t' HdzEz® Isj tstej Isd y
Isj m desdzts @ ' y dz' f ' niroteCgdz’ o W 'LdD MIt®O ' * dzjfig
CdW stogl®y W isdz' Odz'inal ¢ ddzj ¢ Odzr dzd R L OfmMtsB ' o,
odSstcdMisOdzdzgv d@3 h o dHECdr 0Odze sStcddys d3' find ¢ Had
LOMsB ' 8 dzgj e dzOMdese s Bilsted dzOdadzy * dgW¥ stc d3C
OOz’ L z sfilzo Odz@etlys MYy dzO2 dz' o Is O taigef¥W j to
odL 2Oy jfdais Odzj stc' 9 MdedzOdz' & L OfsB ' © dzj
smdes o ¢ tstdgjj cdmy jyf) " R cuslz ; © dzsC Oz L Oy
Slstcd B3O dzdzy ' dzW sStedzOy* T 0 dzO shdEsp W HCCHHEELjt
Qo lssd3OIsdL 59 O dztfFR IO defisteliize gWOHAsdH sL o 5 dzv |
odqweodvwisd, HBMIsBe tdts L' L &zZOo OlsFe B8O



34

Slsted B3O dzedz? ° daW StedsOy " O W tsdz o dt tets o
MdMmisj &3 8 EZdB@sodrls @ fLdAeo@H N & &3’

2.0 H 8MC 5dzO0 dzj dzts d3d Is 5 Hz@®D 9 d Y ¢f WA Hzedaff)ds B )
dzd ¢ ZOMdzetse s Blsted B3O dedz? ' dat stedsOYy' °~, wCd
¢ Odzw to dzd ddgls e z€ ts e ts A3t dzj € fydz’ 9 4 dzd yd dzd
HiSL o tsdzw s H dats Y O fi) dats odH' Mbistlz, OBz 6|
h' dzi dg' Mmls tc O HiS EEiPHVcligO dazdR ¢ ldz@® H M j ClstcC
9JClststedzgd~ H' OCG tc Os.

BHBME BdzZO dzj dzts dB3J IstsH hodHC G W HsIB Y
OftesCMdBOY" ~ WVedly ~ DyadOdbz: ygg?, o
LOMistsmizeo Odzgdz" ds BsHIW ' Cso Odetse s € t5yd ®Otc” C
Yydzj dzOHyjalatr” HsadBSd O 3 d2' &3 L Oy' *
Aj HO' B3sy dzd 9 MisL dz@@Yjndzdfs s a3l 58 Gl d H oz®
dzd 6 ZOMdzse 5 tSlsted d3Odzdzy ' deW sStedzsOy* ~ 2 tej >

4.1 f j teh § tctsL totsB dzj dets  d3j IStSH o d H¥Fdz] dz
Codsf Sozj g vk Of tsCiddBOyY' ~ WkdSy' 2 tOoH
Mdcdzodz' o, weO B®Ylc'llsefsic dey d3fiy & s 2O dzlz
dzj L Olskzr O ydr A jiddzz s dzy B dz &3 Lo Ols
W' CMmMtseo Odzd m L dzOyJ dedzv 8 f @2y gztzS thitpls tc O OQ dzixiz

5.1 6 jteh j tctsL tosBdzj dats BjIssHdSE o dL daC
fesyj ' B SdO dafpes ' ®is djds0 dzdz” ' dalt s 16 ¢
BBy IssH HdW jtojday' 2 dzdEOR if 9 ©glalizy tgtc jdd d H €
MlsOlsdMmisd ydzad = - OtizRC s | o fpsdfd€r’ diydsafdzOs © O«
a3 zdzt dz' MdedzOdzd k2 iy dd3’ ¢cMmfj CisttOd

6.t sLtctsBdzj dets BSH jdz SO EHtME 5dz0dzj dats
Mdc dzOdz' 9, dzj sB R " Hdad R H dzw totsL f L dzOo (
sls tc d di3EAGBAKO ("' © detsta® O s Md Oy~ M jClilste
we' dg@ o' Hd dzz o' H ' Mmdzizfugd R so zPE Lz ezZB B
fsmdz' Hiso dztsG s o dH ' dzj dzdzv CdeW st 3Oyt 2 dzd -



35

hodHCEZ dzd ydm MS dzOH s dinf.lg" IsO MsgOeyshsidsl
OQdzOdz' Lz " B dzr Mdedr Mdcec dzOdz' © dzO W isdg' h

7.0 H sM¢ B8dzO dzj dzts d3d Jsdgazy € Iz € s te Jf dzvdaPy? dzt
Hf Jtoj day' 2 dese s Mf j Slstcz, WwWCO dzO o' HM dz
tesL ' L dzOo Odadz™ Cotesls € 59 @ Mo s B TynOcnodigaas t
Slstcd B3O dzedzy ' deW sStedzOy’ ° L H' 2fdzs ' sy v L O
HiSL o tsdzW ° Histfotkd dzd Is f Otc O3 Istc' o oL f
dzj Cstoj dz so Odzd 3 § Ot OBy ste Od3d din dde@izQ) dedzdo:
fOttO®R) steORd ( MY j ¥ lsjtgdae ' dztg© IsdfQlatgy dz’ Ml s H
sO HdMYf jtem" * &), LOBjJ LY juyudlsd tetsL f " L da
dzj cEE Mmd ¢ dzO dzFi,e-DECT SBUlietootlV.

BUHBMECsdzOdzj dets RBjIssHCEZ L' L dzO9o O
dzj G ZOMdzetsG 5 SIS te d d30 dzddy @ dz'dabefSBeigIP@ 20 0z B0  dikC
LOMlstsmikzo Odzdzy 3j IssH ' 9 Bzdzr Isd Ocj dzls dzts
Ocjdzs.0 1ted yYy!' sd@dz Ocj dzZlsOBd odmiskzf O Is!
mMC Odzlz® Is J Wt k2 Mmistiucdzd » SO Y 2O R SfHOSZ: b
tcj L ZisBds © ° dzh ¢ fzdgzls Gzd ftcdntSHWIS! Hs Mmf"
nOtOCIsjtclz Mdc dzOdzlz . sO0Cd?2 LE9®OBdH sy ©'dz
odwedzjdgdzg?w N C' Hdzdotse s MdedzOdzz E totsL ff s+

9.1 f j teh j tesL tetsB dzj dats B ssHC o'd L dz
yftcsodnre ©OMds] e zOMdzse 5  tsils te d B30 dzdzw ©odaW
HOdzj Ctscd3' todes sz oj stsH '  HeHEMdey oz@y 0 C s
B My fsdzsy jdzdz?y L O By IssHsSAd dzO2 d3d dz" d ~
stsfzsc ' 8¢ MCOdzz® yts'™ ME dzO HER a®® dzd T35 fls@gSkK]
ssydzsmils® IO dz2OH ' 2 desls’® s8¢ Odz' L Oy' ' .

1 eOSsdydzej L dzOyJ dedz? Blsted d3Odzed » toj L Iz

t J Odz' LLODY' tovs e[ d2ts © @ HdMJj telsOy" B4 Is t
fsBkzHtsod OQolt®BzOdLtso Odzdr ftosctcOdBdzd »n ¢
dzj ¢ ZOMdets G 5 Wsts @ (f 'i30 daelas:L 6 dzdz



36

Dftesj CIskzo Olsd d $Mf z2Olskzo OIsd ©Oolsts
fshkCk (odwe dzj dgddv ,dztstE Ol L 1ORO dzdzv yd W tets o
Slsted B3O dzdz" ' dzv sStedzOy"

2f " Headh dIsd f s5C0OL dzd G d P dise f tedatsMlis
tetsL ' L dzOo QagligY HOL G ¢1Os yYydWtsedn L Off
Slsted B3O dadz" ' dzv sStedzOy "

3)LH" 2Mdzs 9 Olsd OdzOdz' L tct*H ' tsa i Oz ]
L O9 Odzls Oy j dzfs frHisdzw, tdfttsBlstds B, dzd fOMistsisdzd = H* O

Afes) Clszo Olsd MdMmisjdd L LOBJLYTJ U
B Ctocifphd dzdz sd&H W d&3§ to /> j s OWIG S M;

59 fsyjim JjSMfdzoksoy' ' 0OslstsdkOlsdyc
fj tofzdzO o dwodwisd, tsLf' L d&z0s Olsd Mmd¢ dzO
slstcd BOdatiz s 50y, O L Odshdlsd ' 5 k& BO
OdzOcz’ L Iz

6)f * H YOfls z ef@dede'c MdMmisi dizd € Odz' L O
dzi e ZOMdes e 5 s to d agPudatiz® y O lsizf @ c'dyRMY W s L Is (
Odzlsj dz § j dzi dzGc Olstste’ o .

it BLiesBdz d20 S tB@Bfdzj SMdzO® BJIssHJEO o
sls tc d di3O dzdzW CdaW sted3Oy " wdes ydzd = ) & dg
QolssBOIsdL s Odesets fsh Sk (L' L dzOo Odz
dzj 6 ZOMdes 6 5 wSisdg@YZO'dzdzy * dzW ts

t SL totsB dzj dz' By sSsHEsdZSG " Yydz'© GMmdesa d O«
LOMtsB ' 8 dgj 6 dzOMdesets tslstcd B3O dzdzy * de¥ Isdp B3O
IO dzsCOlsa L e W tctso LOMmMtsed dzj G dzOMdetsG s
fteOyer ¥ Isy E H' Of OL SdzAAWI-RIIOMBBISGHOHBECT, B

t 4 Odz' L Oy"' w LOf el sdztso Odzd - 3 IstsH B dz
fshkzCk (o dwe dzj dzdzv , tetsL ' L dz0Oo Odetk 0 Is
dzj ¢ dzO fridstectxiz © dzadz™ CdaW sted3OY "t T, HisL 9 sdzd Is
Ldzgj " CtsHY jdedg" COdZOZzZ HEBd IstsCzlr * * eV BB EOJIs
odwedzjdagdzgw £ H' Of OLY,dz' £ G MOZDL ' %5D BHz@°



37

H' Of OL &dz' IS\ Bl uet 0%.tlhtcd dzOy ' & &z & O Hetsik) f
tesL ' L dzOo Odzdz™ LB dziod kz° ISls@w flsta®dzts o @f Is
djtojHd SCOO0OHKGOISd WAO L Gus'~'d B SLAR] dEEE ‘vis ! )
f stc’ o dzV dzdz L OdzOdztse " ydzd d3d -~ O OCIs] t6d"
Csf dzj SM" & fshizCE yduststsdod izl . daj

tdLbkzd O HtMd HYjd ftod2dvis’ H S
9 H 091tl?) . 20l Fwaejdzy W LOmdMmMskz ° daV Sto
25.12.2019% . ) , o u/ll ¢ s09.01t202aee ) ( O®Is vg 'IH ¢ st
Mz B O B LY jiCaf( @Culr B520d0c1 5, 11 cwuv A jd
21.01.20206. ), o (ZOo yOdz' dzs Bz f ey j i) 2T &Y |
C'"Bjtodzj Isd ydztsg s L OrdMmilskz [ J 6 Oo dztsG s Iz
9 d<¢ &zOH Odzdz' c¢H difipuschtfddz’ Ist@f L OMtse d IsJ e éyda
Hdzw frjds'lzen jfigl J y' Odz' dztsmls” 125 ¢s " ' BjtwBjL{
o'H 16209.2019

[ MsBdMmMistcT adejsBlzo OyO.

I sy jddy, w¢' oddsmwis! Mw dzO L
ttsBtslsOA, W Sfkedz Ctso Odzs oyl z) § Ok ts
RletsL tetsB dzj dzts BBSHJ dz SflsdB3Odz dzesegts  ff " H
BsHjd BiLY]jCdBROddgdz’ BQIg JdaBO Sidsuedz” B H

BJLYJCd ' dWsteROy' o [3] A totfdeffnsda
ttOH " sMdedzOdz' o . vlzttatkii IstsH v Gz dpizts dipize dzQ dzy to s o «
dzj 6 ZOMdes e 5 slstecd 30O dzdzw AW st 3Oy L Of

l dBtsEs” czdzlstso 2’ Is' MW dzO tsMmdetse ° H J IsOdz! dzts
fteddydy o tesgdistds dn@dy'Odpdief ~ff ted Mistets”™ o ;
s @zOdz' L kdgislstvd IsO fteddzyddfd ¢ jtcjlsottte]
By ssHOBd  Jtej lse tstegze@zdz's O i YIS #fts ©nfstzadsd * ) ;
oL cdzv dzzlsts  detso LOMmtsBd dzj e zOMdzsets s
P de Bted3OY T ¥ L O-Fh s tisy dEelassEs 5 RO M IstE s dtdbiscB 884
odwedz dgdzgv sOCdm L OMBB' 9; z [ 8] ftoctso j
BB ssHd S O oldf@ o dejsdzdf” L dzO o O dzdzw LOMtsB "' o



38

"l stedBOY' T, s fteOyssls! & NYN chstsokizH |
"Mdelzs yd R dz@2 Hnj de'c sBads EEOdzd r  f tots ¢ to O dzded
Of OteOlskted YohkzCkE L OMtsB' & dzj ¢ ZOMizsE t
tetsL ¢ dzv dzkz Is O Isj n desdztsg ' W tetsL ff * L dzO 9 O dzdz™
ol stedzOy L O digislsisgsH ts d§ dadnds j ldodf Q Ojy ' L
O b &s; 9 Hu@dqwHds s fmw Is j dzH j dzy* o ts L
dzj ¢ ZOMdets e 5 Blstcd B3O dadzy * deWf tistg @@yl 'Is’ls,w osh tsiz
ttOH' tsMdecdzOdz' & -FHi';0f CoL SEdAGB3 ] Wiftej Hils O
BOIls j BOIs ddgtEas g dgs o O dzdzV odf OHS tso d A fdco
Gf jtodgited ¥ ‘[[14] LOf o sdzso Odzgs  BOIs j BBO L
A SOyt 2dets’ Bjteiy WhlksBH RONREO e 6
[ 15] twoLtesBdzj &zt ®KjbssHdSE O &Olj BOIs
dzj dndis ¢ 5 tlsted 3O dzdzy * dal s to dEAYO dz0 dzdz@LE] ;ts i)
totsL G2V gz lsts 3 ssHBsdsE' ¥ flsOB " dz dzsets W
[ 17] FHMS dB@djzds o dogjdsosy j dadzv Ctstej o
HW jtoj dzy’ Odz desets M jStek, wC@ nEY tees:
L OMtsB ' o dzj ¢ dzOMdztsig®: 13 ICic gty elezCrdAc | dzW 1§ to 2 dat
E [ 18] L Otdig tistismdftSazO datsf L dzOy j dzdzv M | Szls o O
ftesyjfm' §hbkCk LOMtse' o dy QM dscd B
BilssH' HWjttjdy 2dedrm fjtojlsotstcj dz?tsl’ [zt
mMf j Cbtszp L o sdzw odwoeodzwisd IsO OdzOdz' L kz9
cf jSstcOdz! detsets Og@adg” b Ll 97 O fiptsa toHs B fizjj diz
BOIsj BOIsd ydzz  dEsH § dz L L dzOo Odzdzv ) d
fJtjlseotstej dzt ; o [ 26 {f Gzig js dztzs 1B 2P 1022 O aif® dzdz iz
L 3 Istss tslsted d3Odzdzy Mdzsodzdms =~ OO Is] to
FHtsifdgjddzts BOIs j &30l d ydzz BsHjdzr, dz0 tsfd
9odf OHStsoadn t©OH' BSMdpgdQaditss ; OdaOd&z] 2 2 ]ls O {f t
f Otc O Bj lstdlpdee , M cfEdgfTB o HEzw o L dzOYj dzdz o (' t
PHsMS sdzOdzj dets BOIsj 3O d ydzz BtsH jaixzOdd pts.
ydqwWwtetseo d?2 o dcHIRIHS SdeOd]) 2i28] dfg IstsH W ' dz' IsteC



39

LOMBB ' 8 dgj cdzOMdesets tslstcd di3Odzdzy * tghizt t§ & d3C
f steWH m¢ Odzv te dzd d3qd 9 4 dzd yd dzO d&3d odCted
f OtcOd3j ste” © Md e dzOdz' ofydzatsh tso S Wz tsdfw * O dIYf Kk
Yofmstslslkz tOH' sMdedzOdzk I1sO B tetsB dz¥sIs¢h dzd -
H' OG&OM26] tctB) Ikise drgizdes dz@)ledias Odz' L Oy*'
LOMtsB " 8 dzgj ¢ dzOMdesets wslstcd dzOdedz? * daW¥ stc 30O
BB SsHsB Yydmdzj dedzv C ststcH dzOls o df totsd3’ dzt 9 O
LO dJ IssHBd3 dzO02 d3p dz"[Rr7 ] € oHAHMED I olz;* Is ! fmw
shdet=h P C Is | toddiffls@Hct so dr Mdc dzOdz" © dzO0 sfd
hts BOLE  Is! v dO Is] tstc' ‘dz' H W jtdidglg oD =2 dits
Isj stc'

dbftesBOY' v tojLlzdz SO 98 HdMJ telsOy"' * .

[ Mdzs 9 dz’ tej L 2dz sOIsd HdMJd telsOy" 2 dzd ~
SBGBo tstgr GCOEMdjfriev] delg MW &' dzOt O, O MO :

T " dzOte B H dzd tcdQUsSftayez® C tsde jJ t6j dzy’ W Ml
BsdztH fZ ro ¢js @B 608 Isj tod. 1 totsc te@dide.2 Ouddls jtc

i [ ) dzOtesHdzZ0 dZOEZC BB O CtsdaW jtoj dzgand ¢ [
Stability Investja | (DSMSF2 0033 d( 682003 ts. ) ;

T " dzOtetsH dzg@s 2@ Cusiasts S tsdeW J o day' W ¢ ¢
sj dzj CRdglndz 2 dz' s R @&BO A5’ . (| .

I mwwuw [ 7 X dzOte ts Hsp@ dz’ dg@z0C ts ektds dzw § toj day
wdz¥ sted3OIsdadd,ys 2 81 9 dis. ) ;

i1 OkC-tiizO Wistllg)' v ¢ ¢S lslzOdzr d2 { tetsB dz]
LORdMsk ' dWsteddOYy' e (dgG. sd e, 2019 tc.

152 " fdOtctsH 2B @ggdafL o dIsts¢ dOEZCd o mm
moOt¢ " 9, 2019 t. ) ;

T mmXuwl w [ ") dzO te tstH DS Is dla®dz@ € astsiisis]] tdejdzz
cl jtoj Mdzj oyt @O REC dfcdel. yiv', 2019 tc. ) ;

(B [ " Y dzOtetsH dfGc OC RO O 5 ¢ Sdaw § t6j dzy
achievements of modernsoet yé (d&3. [ "o Jtfbkzdzr, 2019



40

TV [ ") dOtsHdzO CtdW jtejdzy W ¢t BLodlIst
Isj rdezse " 2 e (3. sd e, 2019 . ) ;

VI L Ots Yy dzOts Walp@ly Wandz@zH @ d3j dzls O dz' dz’ s
Htsfpdz' HY j dzadgv bk MEyOfmdz 2 dz2Okzy' ¢ (3. MmOt

Tl ') dOcHafz@ O WY ¢ deQ dAysS deW jc Pr i or i t
science developmente (d&. [+ 98" 69, 2019

T 1 MmMikeCt® dzms € O ZzOkZ ¢ tso O C Bdz 3dJ dzn
¢ BJteBdjeL f(jd. sd o, 2019 t.) ;

Pl [y deOtets H de@® C @l Wia®o t€ tsdzW § t6J day” Vv
scencdevel opmente (d3. [!'o9i9, 2019 t. ) ;

(I J "N OttsH @ OO Ytk ts C sdaW § o dgy’ W
Education: Tohical Issues and Developmentpans s e ( di3o , MQBA 9 tc.

1 B dz' C PMiztso dz tejLkzdz sOIsd LO Isj dg3ts!
sfikzpdz CtsoOdzzdd WROWYOLCtS' L dzdr 28 dzOEL
o dH Odzdz" - . [ Oz iIsoRRO & ZOEZC o sk o
Ok ¢dgplstcd Yydztsopu 8 OL f OBBYPY'14tsf 2B dz' € ts9 Odzat
&ZOkzSCtsodnm SV J o] dzy' 2.

stk IsktcO® SO gediyjccls®tgE #sls dpe zOHT o f
tesL H® dz' 9, odMmdzso £4 o Mis@tc " HAELHAXIS C 5 ®  foadd 1
HYydJtedd L 227 dz02 d&3j dzz o O dz &ZOHpEls @RS S to
Mtste® dz2C d, L ddr 339 Mt dtsC tsMdztso dztsc



41

tdrrwf 1
1 ofwr fafrfmctlfrrrc, td1hw wel d
JAdsof wy ¢ RWWYOJARAL LI RM Y oa s wl 1 4] ¢t
JutRrRE{GLVLIC wiAaltfoAwy

1. 1. b 620 dz' L0 §) @ Urj vy O fy dzg m dz' wdAffiFs B
dzj G dzO f distdscdisO dzdzv st Ay s hdzts o dzd ~ n OtcOC |
ftedmlstets’ &8 fshkCE LOMBB' 9 dzj @ dzOMdzs@ s

10 Ho dWdg dagidtiz®y * dzdzts fyls © | © el 1 15,d3@usdpis O
o Oy dzdo ' Mis! ' LOSdmbk. Q" tujdesizksts m et i
odls oCl® MY slso @it dzdas H d ¥ tz8 6 ig Py dvig o dz
GO jte' Odzr ded?2 LBdlBS. | i ygeh ted uaMs &z,
14 MOdzS y' sdetso Odzj olstczyOdzadzy o EftcOo dz' dz
ZOMdz HS' & o &' WEd Mk Bagzdzdadps tzls 2 Is
MdMmlsj & , BOMS' o' ¢ 2 MfwOs' , dO o' 2f
[90].

1 Jls@dzdzteiziGys B dztf | € M Sc Uz dzO§ tsdzd dzt
78] s' & §' fls! odStstedmistsolo Odets’ Isj 2 dz §
L dzPazdastc ¢ O dz' tsOy0 2 drte s E P dgteg dzts s L O d fls
deW sty

1 H oS sd ' d¥ SdByY' § OdzOkAREs iyl
dzj Csdzstets dz! s Odzj fsh dtej dzdzw gl st dBOY
LOSdh Qulstey W  Ldydey MjtejHtsoadhj HES Isj!
g sy dzj dedzy [76A7 38 BOY "

s zOMmd W " ISy vy @ BB * o dzj 6 ZOMdese 5 st
4200 j H okl . 1[@8V4,75]



42

Knacndixanin nprcrpois necanknionoBanoro 08Ty indopmanii

:mpmr:qrmrx 3a wacom 3a uacoM nepeaam
oTpHMANES Ddopuai inhopsani
: f_,ﬁ
| ] ]
. - : : : oy BRI OHY K0 . - TMepeami indopuaii » weseani
o) ] ] | ] | | [ | e
aarnpuTMou e R —d—
Mixpodaosi Teaedouni
WA CreTocknms presrn
e ! % X Tlpw nossi |
| iHTepEan wacy i 3a cnocobom
1] a—— enmn'pnmnemu:
Ja enocolios nepensi
inopaaii |
| | | .
3 anToOROMEHM 3 MHRICHIAM B
Disiwna ginia Paai ermgis Tlpu mw?ﬂ lﬂ?l nopasi " CAEKTPORHBACHIAM dhinmamo minii
- TenedonED 3 MYHETY
Tpylen [T nepexomnenns
| | | |
En Pazi . Taned . .
ﬂﬁ“ nirin niin Enexrpwina | | Paniorpancasuiiing| | Tenedowns
Mepema niHis miEs

t dBls azOMmdw * SOy v §edmls sl to d diddgesis igo us

1 Odzjydes o' H W' Ldquydets' f to'd@sHId &b dE@aSfS
MdtdHBodh O "~ A Hdsh dE&Pda@etzd s FlzsYlz OC L
" dzW sStcdgBy 'dZ0 e sdeHf trddg’'d OC Efilsd ydz (ftso
' BtOY' 2dz (9o B@PBduds ) , ( d2OL Z-fipday 9 tzts O
(fOttOij stedyde ) [79].

) cd@gslt stedBOY "' ¥ BltedBOdEz L  jtoj tOn S
e sted3Oyt T 20?2 f totsiists Q GrER dzlic j H Olsd s to(

t OH' 5] dzj € Is tc s dzdz' L OC dzOH dz' L OMmtsed d
wodwe sy MY cOd LsoOdzd?2 COdzOdz dzj |
Ozn'hale dzs’ ' deWtsted3OYy' ° L O HBYItSBSesE ©0O

1 OMtsp d dz@dndzets ¢ 5 tsls txQ vpskiard e C tz 0 Ols d
C' dz' CEBO L dz0OSC O k(] :

11 [wedmistets” , s odftetsdy’ dgs 8 Is! o J W'

- L OC dzOH dg' ftedmlstcts’ |, h 5  dzd o d{ tcts
fjtoj idslf dgf stced3gOy’' ° 5 BjtejyOn bk tcOso dz' dac



43

-1 Husd Misiejste j ad § tets 3’ de¥ o Odzdz™ d3;

- LO CCda dz' fed e OYj® §Jjtoj -t dj dzts’
LobOwL CIz.

L fijtehlk Gkt [ wrfeeidilsdzOyj dz' Dty * s
CdeW steidzOQS EMisd Sdeftz. f tod d3°

s LOSCd&zZOHdzd- ftedMmlstets™ © L § jtej HOYJ ¥
JW'te BsydO ' HRLEEOmMEBSEzH cdz’ dz22 v Lo W
Ff tcOo dz' dzdz? IsO rottetsdedes’ MdcedzOdz' L Oy' °’
fjtejHOY' fJted n sy[dA) dzts) tc B'WAEWOBG tetd3®OYE dzv dzlz Is
LOC &ZzOHdzd s ftedMmlstets™ & fted = f j-tB]HREBE
sMCC disdzed By Els! fHfteswodwisdmw © ©GOH' tSH'
L ' Ldddd oadHOMBd d&BsHEZzHEY 9Ff OL 8Hzs ¢ &H Hzaf
ofteilzdzs o Odzdzy © 2" dzg' wnr L' wLCE, BEfttOo d

1 060zt dz' R OwOCIsjtedMmisdSd L OC dzOH dzd ~

1. 1 d € tskizedzd™ ,H Isj ~ dz' ydzd BSHEZA o
Isj mndz ydz' Jdzj &3 dzlsd IsO ftedmlstets’ , J dzj d3 c

2. 1 sblzyds Mis! odftetsdy’ dz¥ o Odzdav :

-H 5 d3lOsdz30 dzO;

-9 ' H 10d3HiEn j1tDjOH dzv ;

-B ' dzt hj dg Mo j1dBOS O3l Is

-L W] G Iz dz! tsEsolzOydddis st des o fOslzdzw .

3. 1 di¢stedmMssoakzoa Odzd?2 odH dSHEZAEZY Y’

[, FM, WFM ° ' dgh " ;

-L Yyofmlstlsdatss disL O C 58 ;

tdzo jtemtw MY j Clstelz;

-Hj d2i3is O &2 dfWOH Of Isdzle @O H & §iz)v y

-h s sfAd @ diz® dzd .

4. 2zBHB MlsOB' dz' L Oy~  yYyoOmlstsisd:

-dzj MlsOB " dz' L s Odz' ;

L MadjAdsts sylsiaxe L @ Ofipls sis d ;



44

-CoOtcysotss MlsOB " dz' L Oy" " ¥ .

1 jtoj - dzj dzO CdeW sted3sOy -t VW Bsy J§ Blzls
(tcOH ' SLQQE@Hdz o di3j toj y OFdalzoled p dzj dedzw L € Iz
ftaylstctp dv. o dWwW o dzj dzdzV o o {f) t& Stalgd Hiz® 5 LOQDE AW dzc
dzj BB H dztO Uadigsdgdzd © 2 H ' Off 190 tfdHzd = &seds azisdgtsd
o dCstedMmistsolzt st .

CS odfdzde O Mubkkz Oueddrll 'L @&f OL sdz "~ = toiSE
h Jte®@CdfO* Isj dzH j dzy’' ¥ Ox sB "fdp ') zeo Ofglasigy*  da O fi)
His o d¢ sted s O dzdayils Otdaf idsusH P OH * 5L @9 @H d
Bsyzls! Oy 90OIsd o EMm' sBeyH' O QL pdz' A ¢
EmM¢ dzOH dzt *° L OgH ez~ § sk dlsd3

1 028" dz2 b Zm¢ dzOH dzj dzdzV 8 fifldst 2’ Calz o O
L a3 dzOz His®) ¢ ts dzO dzg digtzm Iz daveffdh 'ts to ,cpfilrle O dz' 3 L O
fted MistcwOH." s OF wPwdzhr SBMdeso dzs Bz L OMIsS
dzi Mz yts’ Yyomlstslsd f jtoj HOBEOHO,sL @ (iz@4 dz
BsHEZEYY' & Mdc dddss Istffts ol =P dizs ™ 1 dgtH R Haizds I
Is O%figd ¢ dzO dp oy @RAlzd 2 My jtecjlsjtetsHddzdzd2
HilsiClkzo Odedzy fHtosmdzErtsolz' Is' Mw Lo dyuoO2
Bsyj BRlsd @d&sedmME@ded” Odz dzd?2 fted 22 BOL
hdJtesC ts odC stedimigfts ZsVBFMyw (b JtotsC S EdE ¢ ts¢
(o zmgLctso ts5° ) BsHEZEZY YY" ¥, Odzj L' Wo (e
tcOH ' 5L OO\ dgQHwWlzd A -BIspHdz'ddy @ " * & . ste' &3 Istsc
ftosW j i 2dad{® s s'ls sOC" M dzOw dz'd3tstt) s @ ez® dia’
L fmMjoHtsodf OHC o B¢ fJdtcd MDDz o CISBH [z dzf
fjtojnts]djdts’ CdeW st 3Oyt Yyomlsts L OMmists
L d3' dzs ° nOtcOCIjtedMmMisdSd toj ysotsets Mmdced
dzj tc sz dz.tc UL Isd = dz2° ydzd n nOtcOCIsjtcdMmisd S C
ftedmMstes’ oL OffsB 28 z dzj ¢ dzGHly dztsS'cdsW t5 5@} 5O )
By &zdoda, HdEY COkOddsto Odzgsets f jtoj o sy dz
fjtcj Ctedo O By dzd o sMmisj 2, L OC dz® b Bl



45

Al steBOyY' . Aj  Mistlsdts EMS &OHdz ¢
o dftotsds dzt o Odzdzt s @ FaBOCB ' BBHL &  Oo Is 5 BO
Ctodisf dzj $M' @ §sPESCE HEY LOBJjLYjyj dedew

ftsdetso dzs o Odzd = L OMsB ' o ' dzff ts tz@fiyuptsc | & ls telzf

Hiz" BScOd LOY'~ SOdOd o §jtjiHOoy §jte]
oSt o f)ls 5 oz 0LOVEOLZOH des Bz § e Mistets’  Odzls j dzd
By kls! Bklkd osdCtedmsOd : 0O) o d&OMd O

y Ofpls ' h j dzOCDlistsledzts L o3 dz¢ * o' fpww, ¢ sfipisC b 5, 0
oS sdmssolzy s MW o' His' LCd s figy * L QSds
ftedimbtets’, OS¢ Lo Od odfOHSts' Odzsj dz
(WChis LOSdOHdd2 fdmiste' 2 o ¢ dzs yO! jsv fmw
sMisOdzedz! sz 9o Jf OHSCE HBOoYddzO ydr 9" His
H' OCGtO®RO MY ciuksddzEREDEEPdMisdsd Odls
te" L dzd d3d .

1 tod o d S stpqffleuodsly Oy O OL Bdzwy 1 to
ftedfmiste’ 2 (L Odzlsj dzsBe O BdY dfstd Jsz@HQ D wh
OBts WBIStsSGtOWzo OdzdzY , Is tzd3lny O fijlstds IsHYf )izl il
fsodfdzB zlsd odCtsdzOdes E o dcecdzvwH' ZzOf cOo
fsLdlsdodedds “§' fMlss, w¢ nAstksh] ftdits O
dzj sEfsH fkm's W' CMOyYy' ~  f tsdse j dide'd 2 d5@R:
ftedmbstetss O bOSty L OHdpsWisy ud dgd( H g2t o:
LOBJ L Jyd dedgv B dz' BOdz' datsc ts L O¢ OM O dzdzw

CdeW stedsOy " T ) . [ dzw ftotslsdH "’ i L tf JUR ts
odC stefEfips ooyl ddgdzy [lad dz' € d dz0 s d3j dzls f tetso
. ftedds b jdedz , HJ o 'dxtizy jo s GRipeky dejsdzdh2dzy

o ¢ dzé yj dedzg 1 p [ WRfjlsbsd L O dz' dzdz? o € dzv 1
ek (MdMmsj B0 VAS OBt LVOME) e dzOW dzts
WS BOdzdz ' d swdROY' S fwOyr (fd o' HAk
9 YjLcso Ak tgAdOdud’ O CHesisls qfpdzs dzO0 dzlz, Pt
B dz BOdz detsets M sy doOdedz?y o' H HY J toj dzO



46

HY Jtod 20 OCEMisduydesets Mmdc dzpro Omyd M'ls j dz0O ¢
feOys " o f(oodsdzz wjiydds L §JJHOYJ®
1l Cdz¥ Wisdadets° dfgd fiffj€jdd®H L OMmMsBlz dzj ¢ dzZOMdzts G |
HsLotsdw' " Hedhdlsd ~~° MCtdlsds Mils: L
BsyJ BRlsJdOGCidsgiddiils Hd MIsOdzy' 2 desets k214 to
MdMmisj O o dCstedMmistso iz’ Is! fgdzdzt dzf j B rifd ay® dz
s O¢ ts H dzw Ld3" ded twiyddzk ttsetslsd § jtc]t
f slskzy dzsfyls kO fOtORjIste" 9 odftotsdz’ dzs o (
molsJ B, z sO¢ " 2 mdmlsj &3 ) Yd G 58
tcOH ' Bfftcd?2 3Odz! dzd 2 { tc doliplsdimlzv?, tHfte dijagiitvts dfy d G|
CiltckzoOdzdzw o C dzt yoO' Is! mMw f f tajr H®o @ dg’ tagdH20 Y
EftcOo dz' dedgv o ¢ tsted Mins sz Gf Gofvdstie v arflf te@ienave
CsHEBIS! Mw o Yy ' dva Edzd € dzgj dzdzv § sd3d dz€ s
tcsL tctsB Uz Wes ° Beydsis s dz€ 0o Olsd ¢ dz2 €O ftodd
BOE Is Ho O B ' dzhj & CtesWtsdy © HdMzv Ct
HdMIsOdzy' 2 dzsc s § JH@ nals® ded2is dH f L eHtS diz® 'y J dzdzV
fteddg M jdz , sflsdd3' L 2o Olsd { slskzdz0Off) Is8lZOH §
a3 jtds - LORdMmiskz &' H f4dtcd mnts dzj dzdzv tc
ftcdmistetss . 2 4d s H dzd d3 M smMtse 3 i
f4ted HQduzl ste 3Oy " "to &)@ dzdzve d (Ytdets d3° dp@AstEY d .
fjtoj ntstf dzj dets”’ CdeW st 3Oy ). Futgdn Is it sdzO v ls
Yydtés o 2 dzodomy d Wiz S H @ Ged MC stej dats™  § J t6
P stled3sOyT T 8O S OdzOdr [Suj sz § O eptzy st S & s
Hy ¢ dz Csrl4ecpddO(ef dqylz’ Is! v, §jtd ~tsifd
ftoslsW ¢ s d3d dedtfiz .te3] H B b Is fipna] teots H fizts 6 Sitd] M ls O dz
By dzdodr MismMtse' & ftodrntsolkzeo Odedzy ' daW Sto¢
HistcOH ' s toed 2 qg@dpmdztcdsts fshkzCk L O dsChH dzd
o df tesd3’ dz¢ o Odadz .

11w dStsdzlze Is+ mw z odacedzvwH' Is j ~ dats
LOCOREW dz' so Oflaf iR tc Btk B dtf Mw L dz2pyde@ ¢ €



47

LOSCOREZY dz' 59 OdzZ ) ftoj Hd3d Isd sO ftodml
My osotetsL Isoadzd & ' o (f sf ' dy BEdzgdSyEdiz , € &z davQa tAg
L IsON solz¥ Is! MYy ¢ e YW IS, fisvte " P jdad £ afts o tftg)
f te d fijlst20th) Is ‘ddizizfdz] , § dzj dgjtfla] BHWE L

1 Jodz 5B ] Y4 dedzy | de@fute off § Iiststd ds Odeay O I
Hdzw ' R twBtslsd HYJjtoj dzO Yy dadglsddy. VK6
¥ do dzj dzdzw odStstcdmistso zs Is! fmw -9 dz'jdgy @F
Y do dzj dedzy O siiRIgeege® s dzdzO® 2" dz' v L o' wL Ck
ftedmistets’ o, " H Q' us P OBz Y de'dd®§ Odz
fslskzydz Mis! , Nt o] pxpidiae O lsf g gl andg”tsial d: dzod
sBd3j N Jdetst . Aj o' WL Odets dzOfM Ok fz1g flas i ls
BB zdzs o L dzOydisd dzOwW o dz' MiIs! L OC dzOH dats «
f slsizy dz’ Misy {900 Chdchdz! dz' Mils!  ~ m \Hlfued & do )
Ostesdfde HY jtojdz Ydodzj dzdzv ( B OIOte] ~ , (ONNN
Bsyd MSE zOH Olsde ®H dHdz HPES' AHF & SV y' 9. 1 d6 BB
P tcOo dz' dzdzgv tctsB IS fJtjHOO OO (MdMmlsy
i tcOo dz' dzgdz? tocsBBlstsE HERoprH @G OB ybmnsy
ftcOYyjLHQI dmpibmistc s ‘ Hse jfMisd 26t |
L& L Jupdeg twagBtsisd L OC dzOHC d f-Hso to & dalzyfp e
Il HEsd odf OHC d, 19 ot d Mpsdedsdzp dzdzl H * 2 M dz
d My Bls dzts  flzpay gelsfoutstellz s OC° MmdMmisj i3d H O
ftcdtesHdsets, IsOC * 98" ' HH B GLd 2sfgjdd jligdp  tsldcdrC
Btsyj foyddzOlsd ttsetslskz fted o ¢ dzs yj dedz’ 1
L OC ZOHE OB, (BR&B] HttOys aOlsd Gy EMIE'd fgo '
o ftdd' hj dzdz' .

t OH' L @YdeQredf'f sz’ fde. * Y'j eh ' g HBUEST
fitgg o df tocigedgizto dzts W Is' Mw  H tsn g t86G) ‘Hed,dzd S R
L fOljdzls' @8 Bzt tfidMmMOdets ftodmlste” 2, z
o Cdzt yugetf2 g gtajdR ] L sdzOIstste, dzOdzOM Is tsfo Oz 2
e J ymdzzy B O ¢ dzg dz' ° ( MUS' s s iy Isfotasciefipfiatiys &



48

o e Mistso o Ocdzsmw  w¢ M jymdkzy s Oodkd ¢ dz¢
zOL o s cuOlsdtce. 1 sH' B dal s mif tol WHIS O O L ffstdz
[ jtej 19&OH Az fedmlstets’ .

1 OC d&zOH dz' ftedmlstets ™, ftseo' WL Odzg L J dz
tesL H'dal2j dlgo © Gclkzyd (

-L OC dzOH dz' fted Mistets ™ hts LOBjLY jykzels
ftedd3” N j dzdg” L fdtyHOY® fdtdntsydj
Jdzj Clstetsy d o dzj dzdz” ;

-1 W hts LOBjJ LY Jjykze Is! OCEkmlsd ydzd 2 ¢

Ndodzj dedz? d3 o H d3j tej " QUdzd f It i3 D wi digdz
fs tOH' ¢ Odz0 dzlz .

JHdz " ¥ L ' Mlstslsdzed s M dzdotsMmisj 2
dzj sB 3y 4y J ded?2 yYyoOfm "7 twBtslsd QH¥EL o Odz' d3j
hqtesC s oadStstcdMmistsolze s Mw o Bzl Is ©
Istc ' Qdzd dzO MB WGBtfiedd dz"dz f sBklstseo ' jdzj Clstetsy to(
ftedmistets’ HsMdIls! ftoshmists dgd>>$Pls'q dzB & |5 dzdz®
f sH"' B dzd n i tefEpsdadfisy 7 € GOz 3 C oW & &k
CtsdzmistezC Isd o dz' L OL sted ftedmlstes’] OB Qetcd I8
ftoffgds REOV dzw y 2 L OB j L jykzels! totsL IsOh o Odz
ftod dzgi 8Br ' HdesMis® Odzlsy dzdedrr MdMmisy d3. 1 M
i tow dgjof dzO y 4 dzdzv . 1 € dzé Y4 dzdzv L OC &zOH dzd r
ftcOo d dzts, o Ytez ts|g yideay ERdhsNCls

[ dzv L L §f j yj dadav B' dz' M 5’ MCtedlsdztsmls
odStstcdmissolz’ Is! Mw HdMIsOdzy' 2dzj ¢ jtelzo Odz
fedfmiste” 2 Jidn &2 dz@O fijz | \weEked BistElz f O 3 d o dz
o' H Jdzj Sltetsdzj tod y ° 1 ‘todpit HAOAEP WHEEHAHEO dz {f | to |

1 OC dzOH dz' ftod mMistets’ ‘ tolzC slso tstcdad d3q
tdeW sted3dOyt T, ftedL dzOyj dzddsd H W ftedn 59 O
n EHOdztso y ' oYy do O Is! Mw L OatsH( H dzw a:

[ OMS o Odzdz? L O 8ZOM Kz B dz6 HodpG&t& * L OR g



49

odktlk "ditstdzkOYy' . 10 ftOCIsdy’ Hdzwv L
Bsy s Blzlsd odCtstdmls@BvOdd+ dL &OGJ dd
H' Wdz detsils® tsB'9'dPIg®@.d ¢ ldaBRgitg masg dsd L IO Wl Is
L O ts Bdzj odndidds G tsls tc d 30 dzdz™ " dal ste Oy ' H
HBME BSdz20dzy dadzv .

lLe' widldz fish 2¢ t©OH' SCO0dzOdz' 9 fmisfQy I
0¢ Is z @sifd@dzd fifipdetodzlz * tg tdsLOf 1Is@ 2 iz y © ) dats didzts L t® " &
Isj ndftshz & tOH ' 56 MPddEDtinie f) ¢ | ExkQWE ©tc O d3(

s Jteh j, twoLtesBddSd 11 {w LOMssmMBse kz
Odze stedIlsdzd f tod - ts9 Odada” o d f tc R@B]. dz¥ 19 @ Yzqe'ls
Eipszso € d 11 Jw LOMsmMtsokze s mMw mf jy' Odz
Mlse st ' Is! i d3A dPdAAORO gl ' ts ltAcoORdzdzy 3 o d ff to 5 d3
ftcOys s ydea ftBdzdLz B' ' CIsO dzj ¢ Odz' dzd » |
fshkCl A11J w

fsHtckzG J , Istc d & QOB B od® dzup @i ®Ils dztisc 5 H
Hdzw BicOdz' L Oy' ° L' WL Clz, odf getzPHc@W j H
f®¢ sy J M tc OH ' t5y Oindsdeidswidddze 2 midf tf oo tiflighs tc s
dzj cOdz! dzefm Otfc@HtSMg o 8 d ¢ dzd € O ‘tc Ok ) & RO Hztlzfp et
ts B figdelgP[92,93] M dzdots o© ojdzdS¢dms d3 MIsO- .

Il datsuHwyd L o d," @iy &dzOB | dzsictiss d I9ds 9
tctsL totsB W WA [ wy L fjtj HOYJ ¥ "W st d30O
fjtojrtSBHWIS! &ZzO ydWwttse MisOdzH Otclsd HIEzY
H' Of Qattsdeds ¢ @diz QaihdzOdz' o

[y dzdeots dzOo | Misd Binis@UakO W , Isdiff f tctseo SH
rdmwvisCd g sazf ' s Jf tizsE 8 dz DECT, d3tsB * dz' dac
tc' Ldzdr MisOdzH Otcls’ 9 ( Is' d200D,dGSMO00/48D0, 8G
(UMTS), 4G (WiMax)) [91140,141] ‘s djgodis B dz' degtsEts L ©
HJWwECdnm BLEH' i yoO¥ js! Mv  insiOdai dtds®dg') dz'
tc O Btaswdds, j L HictsIstse '  to ¢ Oftlictsf fipldztdem(i,, Wjj dzj € Is
LydIlstmes@ipdmisj d3 € sdzlste)s dzdf tewsts b dd sds - Stcts



50

(wq" d3padists’ o dz Prfw, M owzx3tctizOH L 5@
Cdgh [71). 1 d Istcj B O LfGsze Ok HzMi®éhdlz] G Islts ts dzdzts
sB dzOH dzP izl * B zdz mMdz' B AzZsSGCPH Y §a ta@fz@r0tO.
[ ] Yyl165]. 1 sBOoizgs o M’ sets Y’ tsdne Gedz"o dngzts dsQ dz'
citcddz IsO° e o {toddgy tzj dzdzv tcOH ' ISEZBAzdzj dzdz
ydie § sj digvp) @U@’ 2 figeed), ©OH ' 5 dz¥dz
L' WL G, 9" HsiY' COdzOdzd L o' vwLClz, o M
( f tod 9 &&RGO P25, TETR, DMR) {f jttjHOYO HOdz] R,
CBMBsdOs lsd W Sk jzHsaizddiag SELas) us  ayffdssdgO
focd2dawIsd § Jjtcj B Ezo[@499d 100f @ ©®EQHs,0re sd°
3000 [y, © LOdzj >y detsfls® od§tad dz©OO 2o tiffiatleHd l4s @
35 00H ‘tasdg@d02].

10 Meyomdesdz ttddtkz ftojHMIsOs dzj GO h
fsh ¢ HzSE GazOns®' o dzjds uzd deztedzs ' dzf stedsOy'
£ jfnC O dziAfstaddR ‘R $200,AR-ALPHA, AR8600 Mk2 AR5001D,
SR2000A Hj Isj CIststec 4 dzd C otk BB OdRds dzsRErsot e c t
‘dzH d € Ols tstep rif st dstficf ststc ) d ¢ dzO dzEO553RJ RIEIS A F E
127], O dzjstg] Lsote Hdzd » o " HUBG @BPB Is HVClz dz¢ y ' B«
fshkzCtseod?2 (toddzOH [201] @2QHE'YL OB tc 0 A @iz’ 2
QzO0dz' L OssteiEdMiflj&isttclz EIBEEBA0O MdMmlsj O |
BOGOIsBWY zdz¢ y' 5dz0dz! dzd 2 Andfgs Wtz & € 45 ¢ @2 digff t€ dndz
ADekK®o Qo lstsdBOIs  iIsts d&z © dzgek A3 dz jHSdhy odvw e dz
jodzj ClstcsdBOG dz' Isded 7 o JiAf[tB 3 df dues olOdE  "187ESILO
@ IssBOIsdL thdg © (v £ drpdgizdz 6 OH " So d f tg 3 dflsudes o

odd3’ lz 1 fl1 o' H bBOMEENIBS] [ [v ¢
g zH Blsd Is dh dsls A0 Is d Lfdet@ded@®@dsdzd 2 € ts d3ff dzy
11 Jau, Mo s’ BiBQAME dzOH °
-f tod Mis & b Bz Mgzffay dzO dzH & O OH tsHzlz
-Odzls i detm jIgdelgls ] 3 o d d3' tos @9 Odzdgy SO ff j dz
-sByYydmdzs o Odz' dzd?2 ftedmlstc’ 2 ;



51

S o fs ¢ 6 QJQHE(' CeEAOBH | § 'S @& tEits AfdEdAs® ' o )C (S B t
fnd ¢ dz0dz' o ;

{6 OiEz0MSSC Od' L g4l fde dzOd o
[ dzv o dL dzOyj dzdzv YO B K 5 Mz@apgdchd) 2 tdf Qoo jctiOia
C tStfdgs M, oo j H RdstieslsC 2 OdzOdz' L

lteso sH W yd 4 & fip s | PdkafDRZz" L LOMtsg ' [,
ftodo jrH jag@figdz Is | tO&RDS yJ dzls  dzO §f Q@ PR Is iz
rodz fshzCtsoaodnrs L OOBUAgYyfftcdoe j H ] dg'
v OB dzdIlyw

Yy OMissls dzd 21 teiddPlds OL S dz 3 k) M Tzo 11 [ w

9

1 Ofmtse d [ Mdzts o d 1 OW o dz' MisiH dfvie
11 J w H' Of OL 5z L B ' dzilzgW j dz
HOPL sdzz yOf
' dIsd Slststed  tsdzw
NR-D 503500
ST-110 502500 [|¢odzlsi-thege®j Iso St6¥ 9 O
Protect 1206i 503500
SEL SR75Black] 1003000 |
Hunter
L dz' o gztedg'© { tf htolrf ntisde'ts
ST-033 30 €459 0 ST 03. SBF v 1
"1 dOdg W "
ST-131 30 €441 o ST 131. SHF HTB
"1l dQd w
CPM-700 2007173 yil 1 BMP-1200 HB 12 |
4 COdzzes yd fted?2 3Oy’
AOR 8200 30 &€3p00f 4 -
AR8600 Mk2 30 &3 |
SR-2000A 30 &30 |
O OcOIsdzts {1 tocts Eirfc O tig@eH s & diadeafz ozl
"sOMmMmMPdzH| 24 -3 QOO g4l X sdzo jelsjtc H
dbs 171 112563300
18",
OSG5000 10 €3 yyq 4 MDC-2100 Hts 21
bsdt 306443300 |
Delta 2000/ 4 0 C-6 O O
Reattime




52

widzOo j H g Geded R JloOBldY disy dzd o tistdsedd dsfsfijdz " s

shdetseo dz' @ yYyOMmistslsdz® H' Offi a0t ded| MistS estHEBPOIS 15 ¢
[ ] f, dzeldpiz s tc O 0 d fr) 580&330 Oy Offfiss esdB Is tsd dajdgsdy Iz Is -
f so dzts® B tec@dzOdas e JIsyidW tcsodr Y OB OH dzj
L O9 H Odz f sHEC bk 6§ dete®dOsH JdIs hts H' Of C
ftcddzOH " @ o] o©d2h e L O tcO RS EdEOSHD dasdit
odSCstcdmMist8d z df BlefcfzOHAE odcddzOes. 0 O dzdz?

12. ¢ Oz Qf OwOls bW dajz" fd ¢ dr@d lsos Is dats
COH" ©Ff OL 5 dzlz

[ dzv o d e’ N O GpdzdpvidCitdBsdizc 2 SO o d W o dzj
dzj G zOMdzsc s tsls tod d30 dzdaw Cde sted3O Yt L Of
LOMtsB " o9 M€ @uZz® P QEE|dzz 1 B SHEISISC 21 QdE@c
ftcd dzOH " o .

g C Odzlztf ta|d{?2 de@yts y O Isiflzsle & Mactse 8  Is C iz Sdf &3O C
tc Iz y dag © dzdptlzy s jHc@Us(uaazls@O o  5C OL Odzdzy ME O
dzO0 € sy dz' U8B adihsusdsdslzL O dzj of ‘das M tsMmis Oo dzj, dzts @
dz0 2 YyQjinls © oofifjw, o dzw flag MO L @ edgvj tc ] @& P ¢ d 2 My
o fls Gafptslad 2 .o’ fojl dB & zO YpitlzdcoOUmB® Is stz 2 - Ot
HOo @By dzd 9 ° f sdzd dz€ d . AjJ2 WOCIktste o d¢ dz¢
ftod?2 BOYDR yOMmdz ff & aedf 2figliry’ O o Is ts BO Is dzilsts 9 Owdz’
9dC sted Mls O©dzdzv d3 M Pglz®dztsdzts € ®B j 1 1 {5 © {p dzdz”
LH" 2fmdzs ' Is! v  Qdufj tispd@ * g @&y S d » ° HiA@& o ' +
B Y dzOtetsH dzd B3 9-48&KRIAcjO d3H o LEsEEdzY oL dHW o2dn)jdekscs
o MsOdzsofdBts Quddj Isted H dzv ME Qdziz 9 dPjedlzV H tlzlc § 2 @&
YOMmMeE®B ' it dzL Ot tedsdpdsise s f totsc ic@@dz € 58O
sB yYgddizis dats d Bt f [ e dzOdzy dets e & [113, K14t ' vuls |



53

CjLEdys®BEE)lsslsdts MCstesyk' Is' v yOf o
Meze' * Cldoded?2 W Gfviekide ' tdd fsd TS tedlsis
fesfkmMS 9. (JjLEzd kO § O@d sepdapd tdasOrtj
fted s Wgse Mg dzOdz detsc s ' € w3l 'zisls j wOzsd § &
Lt ydzs iz Hdzv f SHOd{IB3Ec s OdOdz' L & o d ¢ dzv

wls ts s dzd d3d o' H 3" tdagtisch) Is f g 2 d3@) G '‘Odidlzty ¢ tH
CsL cdY gz ssets ik § tcfRedkoL GOEE B distg T

Tl dash s MES © yklsdde ' fls', s HELE
MdedzOdzd dz©@ &z "bkds' o fted o' adev s Mde
CteOded ydzets HGBY Biksdd ' od ]

fod B tcCtso ' Mis: on' Hdzd: &Odzys* ¢' o ' s

Mlesydz” Mis! o dd3 tof OEMd" |IedGh tedsidy , ° dz' ¥
OQdzOdz' L OIsts{d15 MY j S lsteclz

it SL G dzv dzj B L OMMissMmize Odzdg? H dz® dz0O df ' teLs@Yls
COH' BhEd IstEdRd'. L Qiltidolsuy dz@ fipd| dazts Bz o C
oddz' to¥ o Odzdz™ tetsL § tsSH Uztizlp dats 5 dzj tday @ fig lsstisisizp ¢ o
Ctazd 0 O OO M Bz L *° [ s 18 &zOH dz@ dzdz” s OC 5 ¢
oS ttcdmlssolz Is! MW Hdzw LOBjLY Jygjdeda” N o (
YOMls s ls dsct24]." O

[MsBdzdodds ftod zOHtSdE tOH ' sditsdz Iststcd dz
M jSltek, Nt dy@ dz@mEEk fyaftds jdlzj tOHOW,; KOS
OdzOdz' L Olstste MY jSIstelz dzj sBS ' Hdzd2 Hd&W 1 t
"B Zdz f)'HY Odf QreTEHE S

t OLsd3 ,L duipd2Bded 2 sOWROdiLj& Istclz  dzj
s sfto ds MS Odz s Ysc f o d s 6 & gD Y D] He jpdzdz
tc OBz Iststcd dzg 2z fjtcjo '  tocsC dzO@ o HYf o'
Mz d3' mdesdPldydz’ H 56 sB 3 ¥ 4 dzd n ykzlsdzd e sfls
fd ¢ dzOlO® sy tols dzd o sfyls' H[EIB]H j toj 0 Odzls Oy j dz



54

I'Yj OdeOdz' L Olststed W Y jFPI@E s j tc  fds o Sd
e Gdgzif ted 2 BOY' o, Odzj otdzd daj L dzO@2h dzd
o jzdSk btezH® MisS Mis: o d dzs ©Eds dzfndzdzy

Lk dzj dzdzvL fodetztEc &C ®j BO 5 yYklsdzde siis"
ftcdLo jdzs HEtS 9 HSME dz0 diz dedzw - © 6D HgisfO Grzts
ftod M dZi[F7GBY A j fed MRBEAL 0B JL §Juk’ L Ord
ZOdzyt ¢ o, Ot jtjHdd shddj dzdizOddipd d@dzO dk
wizitds ftse’ WL Odd?2 L B Mydedd k] dsEPsE
"  Hind dzt @ Oy HHsE tc OTEEET S OdzOdz' L EOls@EIeddd3
ud dzts d3, hts otdzd MlsOsls: jCo' o Odzj dzls dzq
fted?2 BOYO. I BHOM hdd& jlsOtts @l bs 6 HO t
MisOdzs L OfMissMize Odzdzy Mdz' HS ks Yyséts ¢ j dzj
G j At O, dis QHzOdz’ L Osstetsdy MY jStclz, H S
LB dz' h jdegdz" o Otelstsfls’ * Mistsisdzgs L B dz' h dls«
Y jI& 426,127] v O oVt Is g™ dzd o * Mis! o df & Stdaz o Odg
fso''vL Q@mnistslsdd &3 = Ote OC IsjfgitddCifdsHd. S Oz M d ¢

v Bey X jdzj tOlstste Wodzv' fsBEss & j dzj Ol
WOt ftso' WL OO L yOfmbtsistsizls®d @3C ©itzdr O dz
SHizdB dsdyj LOCtdsd O dEj dzz® o lsusddCez §
fsmis® 2 dzHtsMdIs! o d fmu(Wasy d yoOsFigzdgds's dsd  d3d
Nivilz fmdikzLr ' yOfkbils yip)yd3,214,0 1 tcd vy' sdiz
OdzOdz' L Iz o Ols gy Carplstitsils’ diszlz H AWAB L OC Is | todf Ands di&@ dz' He
[ d 203" ydad 2 H' Of OLtsdz Is] stej Isd ydzts H 1St
OOz O Ot ( &fls € s HL PAzj dz2©@ 4§ twOSCIsdyyd i e
o dded € dzj dedz" G OOV  BHzts ( dzO 9 j H jiiddz"H || Badz
fnd 1A

Il dRatsHw yd L o dh | OdfOddgipty dztBts pdzz L totsB
o dibs 9: ¢ d

- ¢ Odztftad? BOY o dCtted Mistse zndg o HLG
isydz' Mis! o d B s o QdRdgts s B dgf Bz IS OHdRE Is | to d fiy ks



55

HdzWw Hisfdz' HY Jdedzv R OtOCIsjtedMmisds J dzj Clsts
o3 dc'IsO WL tcOREzdS " 9 ROtOSIsjtedMmisde fMmde

- @zOdz' L Ols tstts H Sy GdP L s topfiPldstwfo € sdzd dzj s
LOBJLYJudlsd ModHCd2 ®©QPk] 6dsed pnily'cdd dal
o dzOMmisd o tsfyls j 2, HiE®H * Hstfigfc' daOdzd dadsny tcrD@ tb B o g
s g to¥ 9 Odgdz? f Ot @EBIIRI" © Md e dzOdz' o

Il dwoe dzj dzgaddgO dzls © P OO '35 fis dp s el @rtizts o d Is ! s
Codzso dgf J e OY" 2 cOH' tisd Istted dzéfipd ¢ dzO dz'
tcOH ' tsdi3ts diS s jsic@®leistlzr f ctsc te Od3dzj L OB jde@ligtiadg dac
nOtcOCIsjtedMmisdSd oadwedz detsets fd e dzOdzlz :

-dzj MEzykz yoOMmistsisiz;

-Od3f dz' szHE fd e dzOdzlz;

W stedsz "M d € datetzizn d

fOKLOdjsted 2486 H z dzv 4

tdJLizdz sOIsd ydn odd3 to¥ 9 Odz 9dC ste
o' Hftseo ' HdztsMls" f OtcOd3j Iste’ o ~@E] s OO
1 OH®aZzy Ols! odnm ' Hdzd d&3d H Oded d3d Hdzvw f sy
tc OH ‘ci®fda] o .

[ dzdde d B3O dzdz?  H j IsOdz! dzts’™  ° daW St d30dg) 5B ~f t
Hsfpdz' Hdlsd =" e jH dzSkz o yofyg' ‘ od¢
sB dzOfifls" 8 d wgo dzj dz’ Nd ¢ dz0 dRdd tdsticd Bddgso Oedzflz’ dzC
BsHEEYY" = Y dfds@diuopdeidsted »  ufOuHsys)ishiglz

[ dzw o d d3' Ao ®dzadf"Otc OBy ISte’ o Md e dzOdz' o
CzOmMdyudes 3z 9 Otc' Odzls ' HsosHdIs! MvOdad¢ t
fted z&®OHO Sd3sdz’ Is tst@Ofpdst ,L Olsgsted M J Cstelz,
O dzO dz' 1cO Is tsaiffirists H 2 dzv

uff | CBdOdz' | OUsB&tcd Mo s & C 5 dzfipdsigtzeC disddos” di
fsH dzwesls! mMv dO  shozyehbtdsds® O do ks dz
Wisdgd MEEO od lede® o @' o de] iz @ Yyomlstsls
od¢tsted Mis sdtzdrse dgd' i3 s didis 3O de@fs M iz [€38].tc



56

sOCd?2 ftodzOH Wtttk MijSktOd dkz $ Otsls
Cjtoto Odgsets ¢ jdzgj eOlststcO® f j to Icipdatte ¥ sodd ypO
odAatH' MBzdsotses W' d Iste

] OteOdzj dz' dzd 2 O©hr®dz' usQls twas * Mt j fip s dfff jhCHdh
o 'z Misdls! ctokzfkz dZOOh Istse Odzed 2 dzO [14Pk &i3°
I Me " dz €d tj Odz' L Oy’ o 0@ z® diztis cizs i s jda
R Py’ odSttedfistsol’ st v ydWtetsod?2
4t so ste] @ARZI3N[zecY d MR h ©diste” 2 tsB yd fydzs
Hsf G tss Odkdttedlsdz © hodHStSEts fjtejlse
Hdzv  f SH Odz N[ESB]s WEM'dz f B &OH  j o dedzd3d : ff j t
B' dz' h odmMtsC s tetsL H' dz/ dzts® LHOId: Mmiss
O dz@at' B z B tfinddefs w[ fd qeEO dz' Jesdzd L HOIsdz o

s' & € O®fd skHdd2, Odj ' WOoLssd2 M
d ¢ dzOdd b Ot s sl & d2 0dzOd' zOlk
3Oz odCicdmissolyls! Odd ks dedg” " alf ©Y 6 G

sB d3j X jostEdgvdzd & sMls j - d WOEOedzfsc s j toj Iso tStc® 9 O
hdJtesCtsets L Qif9s sz o Odzdzw

[tczedds fted dzOH sd3 L Ofls s figlk ozZ@alzO dzd d3 M & ¢
MCOdzz s yd 1 tcdg@iez@®Atz! h fzdzd Mfist€tc’ o dzv dzdz' L
My j & stz Is dzef 45 'Qlg@BY o dz' fyls © dz0 o Jtisji) | dz i ts tsd:
W' dzt ste" @, wWC' " fMlslsdes ' HbEdtze G '] des
L O Odzls OQHizd®u S@ef sMtsB dzdots £ §1464zd Sscpled
odStedmistso zs Is! Mw H dzW odt' N jtalizddyis tc dodze
dpzs 0 dzd o3 L wedn ‘ sy’ dzS d tc'uLddzlz & Y
fed?2 GOy OdzOdz' L Mdc dzQuzt o §f 6,60 O pctslods'HY Ist
sBjdy J dzeclsts ) dzd @ tsfyls " .

1 Oo jHdd iz C dzOfmd ydzd?2 o Otc’ Odzls OdzOdz' L 2
w e R istsigw H wifigaly’ H Y j dz i tc s Y Jmitp' OadzH QOIS
Hj BSHEZdR2RIstc'leadB JtcO8 yd §iste’" Bded?2 Isd



57

slstcd Bz *° * dgW¥ stc 3Oy "'Otc PHfiisty A @35 @A Is jOteRt 'dz' s 2
WoLd fted2dzvIssets Mmdc dzOdziz .

{ MisOdedz” 3 YOMsd3 [zdddg o6 v LLdSgafsRUsRjsA3dAS! AR C
SO MkzfkzlddSsotebdm®OH]dL olf tis8 BH sOdzdz" o3
ydWtetsodn 3] IstsHe'SaL H ttlzy Hzdzl g f BeaOzO# Ols 2 to
Odz0zz fMdc dzOdz' & ‘[2B1} tsiqdis LLdgh dedla] dfddifiydz’ H s o
MY j Blds@@ts tc O dqdzf2zz0yO0d3 L f E6 Misy dstfts Hlf dzv Is s
ftcdnm SHWIsH dzts o f tod d&zOH d, w g L HOIs dzg' d
f sH OdzdzV tc O H ' {f =t chseigtEEhTis socf 2 , 'O OMisds s ds B dz
BtsH jdzg ¥ ydnr [1fetsygdS o Cstotf stc Oy 'did TupdkiWt ta 0
@pdz L Olsstcl tojndde'Sdatse su O YP MEO G O dz's @ sy ¢
o' HiMdz' HCsoazo OIsd o tcj Odz! desdzge dBOMh IsOB
odCtstcd Mo i T d n odHOR MkzyOfmdedn Ools
tcOH' sdisdz ststcddzelz. 1 tod dgiikels @GREY HOls
My jSCbkzo tsdzv 8 Is! BZHEZo Olsd M jCIstetsc tcOd3c
My jSIstc" 8, HtojHMIsOo dzj dfP28]. o5 tic ' d3 daSHHABES dzg
L OMssMtsd®da®c 'IsW nc yd W teés o /el  WHids Yo tastatiy d
L Of Od3' W Is tChidafo Qds@lfsadffisiyidz' HE seazo Olsd " 7 L 8

JHAEZOSC B'd "d2 " dsjtejfp Hdzv L O9 H Odz
ftcj HiMlsOo dzv 5 Is! O dz0 o= dz f oD IdefSchwigng, joS Is g 1€ d -
HSHOIC s s tcj Odz' L s9 Odzd 2 tej X dd3 md dzn
( g dzj € IsiffoliayDR5]. v H O dzts A3z toj ¥ dds O dz
LOfEMC O Is! Mw * HtotsoatsHdIs! o daidd dets & t© dinay G
9 MdizL ' o 'OHIYOED 'L HzOZ 3O QEEQE © dzytz € b 5 2]
o' HisqOH B CUAOdH dz L n 1] A dsQedRif® dzq D H O C
Yyofststfjtcjodhkz! oMisOdztseo dzj dzd 2 tc' o j dz’ ,
[226]. A §2 tixdd3 ¢ steigfedd?] tf gl dedz myds
BjLHdctsds' WL §zpitsfdzdzots oadH" dzdIsd dzgj sB R ‘ H
OB ts {idarsd @flszf @tbdg fol IAfacd[lszOH ' & WOH ' tsd3
Mz H 990 Old 9] ¢(RHLGIE s YQdgO d' d. d§ Istes*teod O dz




58

MdedzOz ydhiteseadn ojChtstdkifl addGE L Pl
tgj fMisteOyY' > IO tsBjels@EWMQ dz' 1L D Istfs jote hots[cglZ dzv
ydWakt steklf tg" ©° o OR Wis! toj Oz L OY" ¢
MdedzOdzz L OH Odzts’ Istc f ;@ IO'dz’ HOdzH ez !

CGelskzs Is! mw HiS JoBtEBEBAs Of gz@etlzts d & dzOH sB Y
f slssydets’  toy Pz (O Bdzz 0 @lisd MW {f €i3deq dz jfils’ ted@ts
dmskzfzags’ cS¢hts yoOf B YdMmdzj dedaw fJtdr

Bjdz" j] btedeo Odzsfyls® tCtoj B toj Odz' L OY" 6,

9 toj] Odz' dzgswelz@C JQOMej ¥ ddz odSCstedMmlstseo 2 Is
9"  HBBWGOY Jj dedz¥ ' Qf HsjdaRudfoi{yEMm yo . MlsHjwCdn
2Ot ted € d&zOH fted O dz@dis Hzts € d = B I dzt ip@edzr o

tej Mlstokzs Is! Mw  dzdh j Ctej &3 Y Gifgie L O talDa
L dzOyded2 yofm. v y!' sz tjyddy oHO' Is! Mmw
Y O Mmiatimpizdz’ Is wtlgd df o ysdiz Istedo Odz' fls! H s i)
BzH] o dLEEOO OB W Is® yYydWteseo et {31 lse ts

[Mdzs 0 dz' s daf oddefyls ' g j Chists ootz @ dz@®)dz-L
fted dzOH " &  "HHdEYW] Oz2'H SfdO L OM] Iste’ o te @B ysfd
ts ) txfBedE).’

1.1 O " Hd3' dzgz 9 ' H o dd3 tos o OyH s o  WizC o o
MCOdzw pded iz sy j MO B, 9JClststedsd 2 OdzOdz' L
scddg@w C i taijinds@w ¥ Is OB dz' skHlkz WoLk
HsfMdz HYy ko Olsd O dz' Is & Brdes y I© @izt dstsfo O dif oz
WoLk ° yOfmktslskz MdedOdkzz O fs¢OL ko Olsd
OBts 9 CIststedzdr H' OGO

2.1 Oo HWE® ¥y dzd @ s is O ls o ¥ tistietrlz ‘o ) Ists®@R" S d ¢ dz
9 j S Iststodad 2 OOz’ L Olststc o ¢ tsdalz ' d § @&®@&Hz
tc ] Odzkz dzsyd®@ BJL olktaDls’ ' iz} s jocdi@dpis? ggdiz® ez
OOz AdY g€ Istcz, O ISOCBY ftejHMISOo dzv' o
YOMms® ' Ydusls dz' 2 [1398 z@ i lctso O toj " MistcOy"' v
ZOMiszf @ ® tiedzO uR L @EGzO dz2 dzOH O Bk dz' € Od



59

9 Yyombsddzs odwodzj dzdew SO ot Qe B8 Mlzdzelz:
SHdstOL so dn tc OH ' & lsaEzizoe s OuzPazd 3z
mddzy Cy° " 8"

{834, L fse j HJ] B a s BOHEXZ 1 M ditsses
' scERdzj e dzietsHidagler's kZdz' 9 j eOdz! detsets
tcOH BMdedzOdz" 9, GMsBdzdots HAZY OdOd L k& I
tc OH ' teSHEAzls

[ dzw o dd3 tos o Odzdzw ofm" "~ mMzCkzqf dehis'
CdzOMmd ydets BBlzls G Grts ' @ridIds Aoz jiclOH * s d ¢ dzOdzz  H
odCBtedmMssoakzoa Ol € dzr €O M jy" oy j sl Ok
¢ Odzig siuadd 2 3O Y ' © dzO tzbdg HIdAY rplis & R dz] te ) © dz! dzts
fticdMmlstes® HozYW OOz’ Lk t©OH' BMdcecdzOdz' 9, t
L @@kzdzy sz Co Gis tzis Is tsdejd dectizils Ols dz! s

S Odzze yd2? ficstsd? dg@zts o d Slds@ag, i IsHsjo [ztfo tCldsta]" |
Istsydz mMmls! odd3 tct-9 Ofigs s IsSAXPFEds RS ds tOH ' T
[169], H dzw Hitsmdz' HY J dzdzv nOtcOCIsjtedMmisd ¢
Oo sKEIROY ' "' Hcd dp/dz teBL tcOn 2dzC o ~n OtcOC
Jdzj S stesdzOGcdz Isdzed -~ f sdz' 9.

O dzOdz' L Olstctd sgEj"eddsst s o 8 BEdTs sE B C
odfctse iz § BdadjvsB " Hdzs wHE@pjadHUHISdY J 6] ¢ &
Yyofmstsis, H dzw OdzOdz' L 2 dpdzOfls d dsdigh) 5 ji zdz t
nOtcOCIsjtedMmisdC [1GBPH ' sftcdMmMistets”™ o

1 swWo O detsodn BsH j dzj 2 mMfJSlste OdzOdz
st Odz" ‘ScRwhde HtslagtsdfPls'Oyk dts'OH ' tsd&3ts dz’
B' dz' ' C il dzj & i@dskisly Oflafs dztizlc s dzr o O hda s 3
o dwjodlBd ¢ dzQI@5]. 0 [ H dzOC C R dzg &3 IssHd tsBtG
o' Hdzj Misd eHpd Widddigifs dsin

L L' WLCE L BRttrdzdodd3 g ¢ EHBMIS
M sy dzdz” i3 Y OMizic OHf" judypiscod@edy?df | My j S s
fted dzOH Otz G s @alb IstdsjOY O dzOdz" L * o tc OIS Hd c



60

94 ¢ lsstcds OAZO iz e @ i@ HE[W € d yYdWicsolds zB)
odSCB@RPIOd] d' dd 2?2 HKeddd® dzsdpitf | W@ o Istc
Al stedsOY' T, S OtOCIsjtedzd R H AV [204k ) & yHSEDS
ftoj Hifls CoordzWvded 2 twWOH" " sfdc dz0Odz tsH dats Y O frydzts

sO0Cddis yddesdz sy dzdoets LtetsBdilsd o dMmdese

4 C Odglzy yd2 fted?2 BOUWNY OdES s teH[jM Is tf asks'tcls 1B «
Is s ydz' Ms® o @ dp'dz’ O B Q) dstzlsiddgtss - OtcOCIsj tod Mis

ddD dz' L Ofis§tetcd® frp (S sted Mok’ k' Mw, € tsdzq
hodHCd?2 i 4 tcd GdzVW Hic O )3tz d3t§ dz' UsGeh@titks] z Qidz0O dz'
o dzOMls d df OMMplOjdRitclOE) ' fpI® dzLoOH Odzse 5 H ' Of OL Hsdlakz
Hisfpdz' HY jdeadg?" R OwOSCIsjtedMmisds wWOH" i tod flst

1.3. ¢ dpeafrOo sBEso Odzdn St dzj SMm' o
dzj ¢ ZzOMdzs 6 5 * sl tasrftalgieEizpz

4 z2yomdzO IsjdzH j dzy’ v tetsL 9 HsRMzc BIS juidgd] ¢
B' dz' " jd figEE[E tldg difMets B tctsB C O . fd ¢ dzOdz' o

[ daf tetse jJ H | dzd@e |OxidAQAs difLiS olxXdiford = 9§ & di3ucz]
CtBStsL cdzv dzgj d3s a3 ssHd Mgdrusd 5 o O Gzblplks s fig ts
ftcd ttsLtesBY' HOHJOL fztc pff)lsite ®20oy.d d3ts, h s
dzj ch e[ Isd ydWttsed?2  jtejHO0 Oy, dzfzztcd Dl
MisOdzH Otglsdzd » L Qff tselZds@af ¢ 'odt@ 26 SHAE' Iz © Ols d
LOSCdZOHSE d&O IttOds dMmlstste’ L f s fisq6 fga'd
fdtemf jClsdods odb3dasdzOERsE sdgf dzge® tpdpictzeias

" deW sted3O Yyt odff dzd o Ot Is! L OdzOdz' L E d3tsy d
fitj HOWE . HO
4z yOmdz tcOH' 5L OC d&zOH € ( By ks od

ftcdrsolzo Odzdzy COdOdzz ff jtoj HOY' HOdzdR:

A ®BjstsHd dzOC i dJla@ deiip? to J HAlISAEQPY ' L O
fesd ¥Sd YoMk (Ht HjS' d C8 & d MjSkc



61

A ®jilstsHd d&zOS i d uy Eddaf lso' @ P U - dzQ fif
fjtejHOYj® o ftodL dzOyj dzd?2 YOfp OBt fted t

A fjte' sHJydslz OB 15 nOBlsdydaz f j to
o d { tcEza® ezdz? ;

A odCtstedMmlsOdedzy hdiesSsmddzetsadn fd
tetsL f sH' dzj dz20 o YOtite gy Bz lpgslz LIIZO’ wimCtcOo
fitedodhjdzdzy dzOH N 2O ;

A wjoOd LOYy' v hedsftsH Bddrm L OC dZOH s
Odze stedls B ¢ 5H BHes@zzdeis, s il 2 OIS d  * da¥ S te d:
dzi GOIsdo dzsdzlz o " Hdztsh j dzdz’ fd ctafpodDd |\ d&;d3 o

AedBte yYyOmlstsisd odfitetsds dzt 9 Odzdz ff StgW
dZzj cOdz dzgd 2 fd e dzOdz' o, WG fjtjoOdas Oy E
Of OtcOlkzted { totd3lzz] daGsd)ls\Pdesizblz H* Of OL 5 dz
M jCltesd ozj cOdz! desets fde dzOdz df ts & REZ H
Ot Oktlssh LS sodR SCtdif dzj €' o ;

A BOMCEZo Odzdzr ' H  Mls O dEHBAHS Is tizts HZ G [IORIAE
Mz ¢ sodftets d3' dzé 9 Odz' bk fj toj H d itz t€ tnfif giLE dstise
fnd ¢ dz0dz' o ;

A oadCttedMmisOdzdzy MlsOdzH Otclsdzd n  § OdzO dz'
Wi -Fi, Bluetooth[184].

Il dStstedflstsozo Odz BjlstsHd Bsykls! €5k
2O tod € dZOH, 9 (¢ tstc diAPls O drdgfpdsig dsts Bz0 dz' O RO dzq
By BCEAElsdmMy L KB sHBSE dGOS slfOy el ¢ t
f4tdHBQ] Y [ME6]j)1 J w " sudfifisb g sHd dOC Y dn
AW sEBROYT T 8O HMStejlsds® O fjtjHOY'
HdMisOdzy " 2 dzj C jtlzo Odzdaw , dzOH ' |<0zaf€ i3S
Hj BOME G SL dBOC PlsMisste -y OMdEERIs Z i@ * B
Oz stedls B (oAU dD GidaRe@dzdn  dzj L Ofistsft
L OC dzOH S Or , otsdzad o M) ISE gpesdztf)@ B 1§ datsHlz dp@k
(4t sHdydzs Mmiss ) odrtsHE osLARAH " YW “ tBL O



62

odwedzw s Ist mw Y § tdfQdxfts to tsackf € ts dzO dzdz' YoMt
tc OH ' tsY O fls jSlisteRI5]s ¢ Ol j Y EOsfistdsodss & L OC fsdats
LOC&ZOHEd o Ht' LdweslIlsimw 9" H odff OHGC SO C
tcOmM" ©f OL Bzt 2 dzj H Ol Bdg iz 2§ @ cdzizB@dz 1 |
[207]. 1 td ohkftlz/E00dez 2H] { tctddalkdIsfs dzy
D2 gets '~ odwWodz dzdzv Y SISt Bdas tWOH ' A3
Hts HtsBd OQBGY BHE@EHMN N OdzOdz' L sdg af' 7 98«
fdd d 'dz @5 H @ dzdz’ M jEbesgP@Rize) drsHw yd

B tcClzo Odz | ftoj H' s ddzclis'tcigWs 3o d s off dzdz'
tcj Odz' L s9 Odz' ) f s G tc ©dzdzts i3Iz LOBJ LY Jud
I ' Hdzsdzts  odd@He dz) dfdets € ts ) izhe s &Rt H * B, A

L OL dzOyd dsts  Is Gfkwjo dzjdggalsts HL O frfdztsee Odzd 2 dzO  Ist
9" Hdztsh j dadzv |, lp@ g @ WzIf gatc j HBAzOHQ Y "sod h | dzlz C
LB dzt h jdedgwW to" odgvw Mk o sCtojdBdr H' O
tesBtslslz IsOC d R4y tcq floytsts d@Y tsdg d3lz dzedod§Ezdd oH
fted2 ERdzPMBE s dzj S ' o tcOH ' tdiitdz Iststed dz
o' HMedd OB fzteddglevdz " E 3z 20 Isdz' Mmd dz'ddad @ fry ‘el
fsoddzj dz BOId Rttesh Yk ddad 2Mist’ Of OL dste:

80-90H 1 J211]. v jfic@ j, IdOdBHGdd?2 H' Of OL sdz
COH' SRsd stteddzel dzj 5OSC edPpezRo dRtsdz Is C
o dfMsClk flskyd Mis! MdedOdkkz * Iksdkz o

dzj f tod 2 dgV Isdzd 2 dpOHe O ( tc tf OstS filpdg Hzcditsofdis~H * B dzd =
g disOwy, Ctsdzd wOL 3 'L i OF dzDdeE s ts to @ ffdidzC
LOM B Lo' wL CwC o' g0 fffth totef) p g d® dzz @OHOH Cof
HOdzf @ dzj * to' HPOOHMIsY] HEwj ddMOScd2 to
wWed?2 LHOIdd?2 ] tcjCoH® ded @ xziplizd dzefBWE.F IS tste
MdedzOdz f jtejodhkz' " o jd@ HJORBCKYdZSES
i Gets O d3' mMdc dOdz' o BIzH 9' HisBtoO)Y j dafs B
Cs3B ' d&zOYy' 2 dzdr MJcedzOdz' o, wC¢' 9oCtcO2 dgj
[ sSfgo Qs d3sMiIso O L Yy odzts dzd L € 58 ftcj HiNISC



63

tcOH ' Bhisdz Iststisdedip®ldr tdzlf @jdafcBB] stc™ © ~ 7 HJO
H' Of OLtsdzz fshzCtsodds addiise O3, odwede,
ftcOys s ysets dzj f sHOdz' ¢ ftoudkdiglItad ki ttptc] H @
hifted dzOwW o detsfils' o jdzdes’ €' dz CtsMis' s tsd
fesh2CEOERODCftcdmistets”™ 8 dzgj HtsotsHdIs! Mw .,
rdzv fshkzCk crndbtcdre L OCEZOHE, wC
MdedzOdz' © OBt Hdzw fhkCEYCHHY # Gt d@iscdts
MfJjSlte’ dzj cOdz? dgd= MdedzOdz' 9, C i dzj €M
HilO dz' dztisdigsy Hdzdz? MY j Clstc’ @ MdcecdzOdz' @ L HE
1l J§I¥5]. 1 jLbEkd@sodets, HtsMo " H f jtcOBO
L dzOy Jldmhe..0f OtcOlskztc® ftosctcOd3dz; L OB J Lt
HsLotsdzdlsd s j cOlstst®OB HOfEIRY dzz © OlIsd SOC
10%kh s, H dzw "HjdasdW " SOy’ fshzCE
odStstedmlstsoz¥ Is+ MIsOdzH Olsdz' C OdzOzdViiL o '
Fi, Blueboth, S t6" d3 " Hj dzZsd¥% "™ S Oy" °’ tesBtslsd ydn
o' HiBo "' Hdzgdr YOfis thldadzd s B Bs® 1] Halz'lzo f 5O
LOMBSBd HEBSHOIS 59 56 BH QG Us ' d3jote[jVyp,dzV st
OHtej Md OBt " HJjdsdW'  CEkzo OlsdH dgeniey "dgj QBts
weda yYd WErdidts dnls Odsss@Qlsg di3d - f tod dzOH
YyqWtcsfA FIs' BslgdzshisL Oo H O dzdz® StetPE ! IsE tsaldls to s dzs
ftcOCIsd ydztfla7ldz] FQ'tch © MftcsB O Mlso stedlIs! 1
Hy 3sHEZdzvy' W [0 Otalz' te @H "yt dc' e oLiyo GEE s d
ydWtetse s’ Mge da®eA do s ¢ tc O d3dzts d3bztf tatE@pdzsLe igis 1L j Glz
1 Di gi Sx aon fldctsc tc O RGOl swedmt g ‘[UBSE tcu s W Is
11 ¢t OH' swding/ i &GSgdrts Y Is f jsH O @Ms sz o (
dpls csOMDBAEEOSoad?2 Oolsts®BOIsdL so Odzts” ¢ s
Radi ol nspector dzO ) B Iz § st jnts Otsasdddic s o d 2
¢ ts dzls tc s dz! H  Of OLtsdze (H' Of OL sdz 8) YyOMmlst
ftocts MisOdz tcOH' tSyYOMlstsilsdesc s fifrfffjECtdsSacA® @D
"9oBHBMIOH" BJL B Y4 d L B5].t g€ tgic iz O



64

BOL @l 1 y@xif Bdcds §° dzt dz' dz* fstetse O, i
fijtcjodhikze s dz' dz' ¥ ff i3 @iz dz' &1 des ¢ f§ @& d
W tstc dilz o O dzdzw L O odHi@idpdiats H iz 2@ tlztisc s Miff t6 dizO
fitciodhjdds dz' d2 §stscO. W B GdBadpidglzdzy
LOMB&HOLZH ' & Cmditesdd i ddzéd ME Odzliz o O dzdzw
(dZOMstes?2C O d2O0 yYyOMmktslskz, H @ GEmlndzzE @6 dzb Bt
Mdecdz@dzle deflzf dHS Odzly © Odfdds y dzd o * M ls Zf tcOo
f tod 2 B3O fighs O dzyf =2 dztg)),te(j ¥ J 6 H O @' St Odefs ¢
Mdec deptielz d3d tod o tj Odz desdzz BOMM sOB
BjJLHicSIsoatsets-FiLo' ¥ istizlzlIssWid dze L -Bi-d3 jftdgjom |
H' Of @R®&/& | |y L sy dzd 9 * Mis s 09 Is ts dzts d3dz

WistedzdOy' ' L f SH OdfdV) teats "t tg aplil s O i) He j dgO €
t sBtslSO 9 tcj Odz desdzsz  dz3OMNh IsOB yomkz. (
Bluetooth, TETRA, APCO 25, DMR, IEEE 802.15.4 (ZigBee), UMTE3)
[194,195]

1 Bodzs ddial 20 OtcOlsdes fsh ZCsoaett € sdif d
dzO .i.g

tdh2y e de 2 odedzv dtpf b B O das t6lO)
Ct OH' BwdzMmiEjeC sstou tsW Is
CS BOUdBYYmEEY dzj S L 171 ¢ {E&H o3 usdishifv,
fcOCIsd uuidiso Ofigfck OO HOdzdzw f Sh BEDSC PG 8T p ¢



65

dzj HBdZ' CStsd3 Y’ et § sy E pk dz2OMisdz \H 5L 9 K20
odS sdzlfasOlied o " HteOL 2 o1 difwts oyigsisiasn € piddasL ‘(s
HEC kY soakzo Olsd HBHOISCtSo i3ts iz A'est (PiGital’ W
Test) hJsO [ getcOlIststclz  dzj 85Br " Hdzs f teOYH 9 (
M tcj Hise P Is®Odzi Hid d® ' € dzts & | ff sl t Gskiz’z €
Odze sted IsfdgOe j Iso tste J dzdz? 6 OS s L O 'dag da® sk aizdie] .
sdatseo ded &3 O dzG tsto d lsed3s tc p Hz8288 dzdatsls s O diz g toig
oL " L Z20dz@ etz Isdz ff stc’ o dgw dzgdzv Md e dzOdz' & L
A sSeHBAZ GOEMIsCfstoise Oo dzj dedDelta &) s w € d 2
ftocsHtso Y jJdzdgv o5 ¢ 1 s L Di gi Scan. t SL oS
H Y o tadts cigs 3 det's d3afi j d3ts Heiz @fls ® dz0 dz' Uiz &8 GAOEz
ftcOys®s & Is! o MIlsOdzH Otcls ©Or DBFE CHTRA S@ik,®©IsH | u
HisH Ztzdswp " HsB o OPGelsd dzC d OO zsctso tsGts IS
o Istsugf iz’ L odStsted MisOdzdz" MdzgeB BB Iz (3 Iz
HJ 3 H E dzdteia@epoddd d A Filf 6 dzOdz' o MmdszL ' 9 y@Ofnts
HiS HJ &' dz €51 j Ldig d2'Osq lsdsydds ) 4 delz0QlK e O yd i
od C sdzDdpjd ¢ dzOeHdjdEs e d o {,hede ©H @ |IcdiE;dz
Coslsf dzj € ( ¢ 1 s2P00/6 Rekt1i ngeD eX t Aag wa det® deid ¢ dz
Csif dzj SME ftoj KIS OO0 dzj des dzO tcd M

t dBh3.) sodz "dz' 2 o de s {osDezED6/6Real
ti me X Advancedeée



66

1 0 M OHHUSHSAEO Isf P ishoOCdris o d 2 € s 3 dglte K dzC
iyy MOdd?2 f jtoj Hite R o B EBPYHeOH " sL OC d&zO
HJ B35 H E dzd@dz® d@'Isidlzre jOdzls(d W ° Ui Olsia] e RBOO®OE ' Mlis
Is @§s * dz' dgfnls ffl&s]. KJj2 &z@B gzd Hdse i Is d B3O dz! dzts G
ftosctcORdzd 2 dejOfC BtoPplewe My Clststcdzd 2 Od
f sodzz B MW LY 61 'jdidfeslstls ' dzgleth | Cles® dzs i3z O
Qo Is s ZOMd Wi dze Oy ' ~ tc O] Wida HEJHZO s ) I§ j'tds o] telzetzw
on Hdzdr Mdc zOdS & tof hlstStsdatiz C § j tcigfls o B s | dz
o' HY sz wOf) dzad o3 Jo" hdsifigddpdsls o st daglz" d3islirn) dz’ 122
dBbicl OHBo tstfizj e s tstej dzdze ydhWtese da Mdc dzOdz’

b dzOdz" L. BRkzo BJd dgjlz Hiysedi|lQts dzfdhd foff dzj

dbsfPls’ Htcze d d3 f 8¢ dz dedzv o3 zdz' o j
f ch zCostpds ot 9 Odz' dzgdr S BB dzj S @8 Mjte" " ¢
11 Juazez sE@EO®tcOCIsjtedz? ISOC' MtsBdzde smis'

- 9d¢ stcd Mis ©dadzw ) wesistte 8t Y d igdzd ¢65€
) € 5 dzOgef dsPtgds L OB jJ L §f J yj dedzv G sd3tf dzj € Mk
WidC y' sdzOdzr dz' Bsy d&zd o sMis E B s Y ts R gat
ydqWtesednr f tod Migclisj ddz" yedevme dfj @zlzOdz" @ o dls
f 4 temtsdzOdz’ dzd s B judd oty dpEgits;

- o e (3B lxfy oV YA s Yy M' o o dwWe dzj dzdzv ks
odlstlz ' dWW tf OOy ' Isid dif idkf Isi3c ts 30 & dz'tclisdiy” digt o O
(r1Lid);

-dzOv 9 dz' Mils’ C EWikEBEEsecBdY o dzj dzdz? f Ot OL
1l 1 diseded &3 Md ¢ dzO dzts d3;

- dzOWw 9 dg' fMls dzO B twfEflozs¥ * dig difkts’ |9 ysL HBL 8 5
odd3 tet 9 OIsd Mdce dzOdzd, h s dzj y Ols+ dad ¥ yd t

-zdz' 9 j tmOdz dz'ofiffeis ‘, H dglbis'd3lze Nfstse* Wl deC Yy
f shSdisH dzv  ttOH " tsdis@'dlsi3S tied dedding! ddf &3t te tls ©
odL d&zbyPl (Ho0O) 9o tsHAdsBE



67

- e s sls o WA WY j 6 RIS Odgdz? L fshbkCsots
Cdsf dzj Sk o o d dHa0E“CHO dz' dzd 2

Ajg2 ¢1s fjtejojtehiz’ odhj sfdmod
Isjndeg Q@AEAdZ' © odlssilkz " dWstezOy" ~ 5 1
M j Odetcdzs Bz O dzO dz' "oyl ¥ e @ oSG Oz’ L Oy

vO¢ E ftsyjfm cOH' Bisds ssted dzé 2
tesLtcsBdd S SOCtY odSstedMmMistsoalkz’ o' € tsdzdzj
Mz yOddssEPds | dwodzjdedzr 1 ([ 1 E MkzyOmds 2
ftesotsHdls! Mw dzColgRiz 220260 didsSH High HEJdz@EZO [ [ 1, h &
L' dz hk* y@H. fijtejo’ s d

1 Bodz "z 2 odcedz"H StodifdiLmk ftoj HinlsO

tdfhd ) sodz "dz' 2 odwdetis HEOYEC S

1 " Hinkdsse 2 yd o d" p @&Qd gsB jifigte Pis (@S,
BOE Is:  dpj vesdEEz W B 2 dzd § dzig & Bizj H tocz s e B
W e Bz dzsdaosddf flais e d HE | Oy tisisiiOdsed dztis®
f 6t ¢ tc OEaEdsj C Mk ©OH' SHBsd stttdddk:

1. @fpdedsXB Q) S 61 s fsodds dz BOISd HEs
OROEse o ts’ ' yd¥ tzBas’ fiskiissts s dyd clzoqds
e dOd o dzj L Oo Oy @ézs 7 ¢ikkS Shiflmgdrsis ds



68

dedzOdzd . -bj Flsd® SUHARRs = OO Isj @ idsd[T OF O fiy
o' HBo ' Hdz Mis! EIRO D' MW OB EOCHE R OECE
Yz ls dzd endda@lsi3’ i dz@if s dz

1 GLodlCtd ISjrdsdse’ 2 HOd [OtOCLk
stsySkz o' Hd Sk o H Odzd 2 Yyom dBsy dz0 {§t
oddo@dz dzdrm ftod?2 BOY daj L] dAEGHizd(el ) is Q)
HdgO 3" ydad d3 H ' Of OL i\ dr®Od3 ydjy kdgysdz" j 85

2. wkyOmdd?2 StdBfdjChn ©OH' Bdhsd kst
odmMsSCsw "' Mdgj BOGOLBWEZzdS y' sdzOdz’ dzj
HisL o Sarf S dzz o Ols  dzOMskzf d2 Wk dS y'

A heodHCosC sdzz o @K ¢ dzjfiygdevdzOa’ b w, s dzis
o ¢ StcpBslsts odids B HgRjls o Stoj dedz?y MdcEdzOdz o (4
B4 Is ©'HD f & tste d M s ts alsizg ¢ Iy O lipe

A L OB jL figrylzfo' Qlsd40O o O dzdzw fnd ¢ Ka®fiAs dyts ¢
fiocsctcORdzedr L OfMisB ' o9 dzsotste sy ' thifaPanAiipfiz o3
C dzOf ddg e ERh j Bt 55 OdzOdz' L & | dzj i3 d g bz® uptizts

Aftcso sHdIsd OdzOU™ fiy s OIS alstizatsizs] 5 H O dadzW
tcOH ' i3t dz’ sstedeia8dz’ descigy Y WOFHkz SO o o' HE
By dzd O'ddO L o Olsd o j ' e &OLYRNEj L Isi

AftcsotsHdlsd OdzOdz' L h o d MEQSTidSE lsd@bgsS odislc
fsHOMGMdY ©jLbkd Ok s ©OH' SEsd Istited da L
o' HSC dZOH jydpExk thPlsd sy dde ' fls! O0dOd L
stcdo Odzd2 §jt6' s5H YOMmEk;

A 9 d¢ sdzlz 9 Odd@[dz' Codp@jckistiato? P s O3] 3 d d3°  to j C
YOk k@S Otk j szt i3k

A Lu'2Mmdr 00Isd §jdzj dzeOY' & dzgj ok @ s dgep
By dzd o * figld'J dig GO 5 Gz dzd

stc' &3 y! tsgts, ftocsetcORdzj L OBJ LY J Yy dad
fesh2CEMmMsOded ¢ sg@Pydzd izd e h dtots Btds ' fjapC s
fteOCIsdy"' :




69

A BjltsH L dzj j ddr Odzsj dz

A BjlstsH ftste’ adewdedz? L jlsOdzsdedzts®  Od

A odSCtstedmls Odely dzin jiztiy € Isfcfwtxis dglz © O dzdz™
MdedzOdz' 9, wC' fJjgBjodhddzd dz' dz' 8¢  stetsa

A HjkOd RO ©» ftod2dwisdn MM
11 A

A Qo lstsdzOIs d ydzd 2 L O dMm W sdzts ¢ tc O3
H] BSHEd S Odtsets OkH' &8 Mdec dzO dzlz .

lJLEzdtse dets, oA ES Az w dzlsj dzj S sz Odz'
esLtcsBdd O SOCdRr LOMB' 8 'L Oft{dgCd@E s tdO
ltoctsctcOd3dzy L1088 L Y gefglp Wdddatzj dzls  sh € Iz,
WEdeCy' sdzOdzt dgj ' Ltekzydai, o yd ROsEES|EEz Ml

1 " HmMezdwseokze yd odh j dzOo j H | dz WOoCIlsd, B
BOE Is dzj H sdz' @ .z dzb Q Hzé Bets gz o ts M g jieb B[RS o3
~nOOCIs j'tc st dEsctcOdRzdzsets L OBJ L T j yd d
fshik¢k 11 {w ° dzO021B0O g BT Hs@ds Hade A3

14. 0 O® Mgz yd: ' HEGSH' & HE fasd te'Chzj

ydgWwtetse dn L OGmizts ¢ tv dixligmeirfll shic BOYO ™ H s tsdis
Qo lssBBOIsd if B&zx® dg@Erts B3 dzj C " o

b dzOdz' L Mz yomdzd - Qo lstsBBOIsdL tso Odzed ¢
fsh2Ch [ Wl s ‘HEPzlslstzp i s.dd Ctgh d2  dzj Husjdz' €
o C St fnly@dedagd diz o4 o O dzieaiisl No  ftdelfidij ts ) § & &l dz-
fted DA’ o, OOEZOMY j D s ts'fids Galisdz'Hts sdzH sz’ ) ls »
YyoOmistsisdzd d3 a f @Y ©¢ 5 Getiedg®@4iz’ Ao 2  dz fiplos @« Is ¢
e @ Is ¢ tsdf m dz' Mdasd3j desQizsd ¢ s @) lsite Al M j dzdzv o
fjtemt jSIlsdo-@aP pydjotsistjzf @ B@®EO stc' o .



70

1" dzbPej0c@mMdzz € ®Mb sHtko Gledy OMdzed =  ¢drs
L OMmtsB e ¢ tc Odzdzj L @ByidL § j tpflztizlr d3d dzls N 2C O
dme " dz € d o tsdesl ' W g Aoz dAsigz ] p dzL dzO0 y O
toj L zdz! SO MlsROMY. deOfdsspd2d o GO J & jtoj Iso St
on Hdzte s Mg d dzgOtizlz o Qiicite efitsls tsts 8 E odcedzwH
f SHOdz htsets 0OdzOdz'daOlzlz o d W g dmjdzogadzy ) qfred [6 wWzC
dzO0 W tsdz WwOd Otzhdgds®dz'a Oy v A1 w.

¢ dzO dz'Oifn Is ts M s © diftizgftds B jsHdda] ¢ dzp iz ®© L Mo, dz! s
LO ofigtstedmistip B! v tcj kb {89. [ fpdzs dzderdsH ¢
Odzc stcdIsdzsd GctcOs Is! 9 Oy dzdpadtn € B js Hzelzd ~tf toiff J t
mMd e dzOdz' o . 1 OBezd d&g' b fhtsoff izHdEW fltcjlso st
7 HL O s Wisiter Owizj €5 dzj sdaDtit fiyldzg &3 6 O

Z1l A fmls O dzd Cdeded [ OCCdzj dzdzOdz©  ° t 02
szt yco s B BIss 9o ISOSIE EZd z 1shO fMmyls GRA .
‘delsjtejfm HB ozl A dgj LEOMO" . U 9 ' HBWBIGI

LGOHEY Q@EMWB0O e ' Is 5 Zz1A. 1Tjylgd ¢ @ By
fso' WL Odg L tBuydmdzs e Odzr dgd 3d OMYf 4 S IsOd3
dz0 tc ff tcdzd Ao @ PldsAt s tc ZO -

| Bdizsodzd d3 o Otc” Odzssd3 yd W tc Srpasy O MEAsts tsB
HAdMC 6] Isdaj jdef') oy BB, ¢ 4V S Jjtl HdMCK]ls
ode ' 6l BEydigoas tSpdde dzOdzz [B]. yoOmtse " 2 B dzOM

ANzdzH O3 dzls Odz! dzj to' o dzvisdadg'C tsto dzY6 ts W @ ( d3C
dzOMisz Y ded 3 Y d dzts d3:

X(W=HExm eV I ann s jERY, @)

Hi: X(K) W o diftss siBslsdzd?2 o d R-Sis Sagh i j B Is @i j
kL ZORsHdls! W o IN-DH @ls OddipmfElsss 0y difisdzs o
fted tsBYdmadjoede 2z1 A



71

1 o0y Qdz0 Isj, s jWiClkdeds  Qdacdmted
fteOCIsdyuasst JEzusoyddz  jto' s@flslzy jHods oL
LOdzdh O st fqw  dzOQ jf ttsjff Lz ozt AkEAedsds@ R Isof o dz' fiy ls

{ Mdzts o dzj ftodL dzOyj dedzv i jotd HIS alas ths iff dzdzty C
to jd¥ tc dzd COHFD df dNdzO B d ¢ dzZOczz L " 2 BO &Rd .
LOo HOMdY 3 gl L Ppi@dedzy odwoeadlsd fd
ftedyus®Bz W< od¢ dziReHe® dztsfipe ¢ O dzcz' tdOjHE AL OC
e’ L ded 3 M EZdBB3OK].

19" HiMd odf dzde O  dzOMis z{ dftf20 L & (PhateERGE
oHBBRsMIs® ftots YOMistsisd .H gy )y z 4 @detdly t=zdz
ftots dztsC Odz' dzte O @ O s fiflic’'d h o dHS R Isd o
My j SteOdz! dzgsé s BO&BIFEZ. BEF i OdzOdz' L ko (
nOwOCIsjtedMmisd S d fisd dzBdrz y®OMH 59 ° dz' dg'

[szdatesBdIsd EZL OGOdz dzgj d2@ o dfmdatsoe € d:

1. Zl1 A HO' yomlsslsdzze ' dgW¥ stedsOy"* & ,
HsLotsdY® odL dzOudlsd i3t dipusdzdg'® fiie’ ‘o d dag @ fig

2 . [BABI N J d2O ' deW sted3OIlsd o dz' ls O dzO dz'
f cOC Is Jod@lztse ' rsidgtsddy o sflsj 2 OdzOdz' L2 " 7 fy
3. | Ot ditsdz’ 2 dz' BOL dMmdz WikzdS y' o’ tc s

fijtej fOHd MdcecdzOdz' © L dagdglE ' bz j eedets® y<C 6 E
dzj MC " dzyj dedets o j dzdC O €' dzr €' fMls+ ydzjeeelz o
ANzted ‘s MlstedB ¢ o ' twsLtedo' @ fHtod o H
1 B HIPP

4 . 1 Jjtod lso stej dzdzv ANzte' ! fcsCOL z° L C
HisfRpptz o Odetse s MdedzOdze © dgj HOY EWo dzj dzda
ftcd hodHSCdmr YWRINsoffE & ApCAaptildy 1 jtoj lso Bt
ANzte' ! dzf dBZO° Btsy dzd o sMls OdzOdz' L 9o Olsd
Htse ' dgisdg] dzlsd yOfmkz. [fisoagfiezOmzd 1 O dalaglz’ f ° H
HdzW OdzOdz' Lz 9adfOHSCBadr ©OH' BMdcedzOdz o



12

) RBj sigedegdrtf j toj cOR 50 Odzd n ozdlfh A}, B HEEtH s
LOMssMOOdza 9 Odzj ¢ o € tsdzdzj fJjtcjlse stcj da
Mde dzOdkzz &0 yofmse ™ H ' dzv dz€ d .

1" Gzj j jlsotstej dgdzv tsBBIYE' MdedzOdz f
OBy dz'" szHlz GctOded ydzd s L dzOyJ dz@ Mmd e dzOdzlz

) B34 A2 Qaff i H G toOded udzd = L 2Oy d2 M d ¢ daC
fsHOd hsddsz f jtoj lso Stcj dzdz LOHOdse s M«
CGteOdzd yded » L dzOy i) j toff) ¢ff clzlz® izl Oglzjj o d Is ! o'
W &z dzS[413].”

I fmet® g et z9 ' & s dzdztifds Wik daf @ tzgf t&°  toH
ydWtetse " 2 tBtesB Y’ md e dzO dziz , stsdzz h &8 I
o' ¢ tsdzdz’ Wikdt y' Bts ) 2 lsidzj § tdafshL Sl QttdedlS @ B t
MddzOdz tOH' GE@BEY &K §." C sdedets’ WkdzCy' H
Hotsd3O  OtcOd3]j Istc O A3 :

-H d dz2O0 3z yefssigzlz  d ¢ dz0O dzlz ;

hdqtcdde o' CdzO OBt SO LoOdetseGts H' Of O

lted f sMinCed dzOd3” yded I 16 daBifis®r’) i1 W y d
L Yttetsf sdzz* sOMB®Isdo dR iz 5 L BBtsy dzd 9 sfls
OQolstsBOIsdL s Odese s f s X, &8 & § tdafz ts d3Yf afz <
OdzO dzts P to tSwetdt® » * Hdzgse s Md ¢ dzO dzlz . [ d
MdedOdOC sz s Jf OHCEZ L tOaBolz’ Is! Mw L

D =20 18g,2° B=20(»g, D B 6,6: (1.2)

HiDT H] dzOdg2lzdH " Of OL sdz 9 HJydsej dzOn ;
Bi¢' dz2 €' Mmls! twBLIGYWH' 8 9n HAzsSEB {
Il dratsHwyd L odh jods tOmtp detse ¢bfnydztf s B
fjtc] o sto]jdaiaizOdBOHL GMH S RS s8 o ' € sdzdzats @
11 A) Enzo OHSUAE] | B Iso stej dzdM9]. B B\IssE OdzOdz" 1
o' HBEkOO' Is! Mw' 2dzjO Z Istsdzlz




73

tcsLBdo O’ Is! Mv @@ o | OTi@o ' [ H dEBY tctbMdzts o dzts
I1lA LOddhO' s mMw s " G0 dssEEdES H g didz
fMfedOdkzE L' weodw'  Is! Mw I1SOC LoOdzd?2 ¢ teddzy
o dded ¢ O Hdzv f OtcOd3j Iste’ o123 O Mz & fi)dapdfils
dd o dL dzOyJj dztsifps? WP s 5 dzgj sy dzdo s MC (
ftoedMplsdgd ¢ dzO2alsts g dpgEdz ¢ so stcdIsd Is' dz' € «
yomilstsis) °  dej d3tsy dzddetss dfffdgyLdeds dy O 2v e |
fdedod ( &dsy dO ¢ o tsiteduis@hizdd" j1 wtdeay " fes
odwedlsd MdcedeG  BdWEEHABCd WwWCO f{fkcdka O
i NdEds s d?2 fosd yss¢ yomkz MO wHExj

CS L OL dzOy @kissifiird eotsd HisB dIsd MW  dzj SB R " HC
L B dz' h j dzdzg"V L tedlnHe' ait? ppgisdzdzy o " C d&z@) , wCh ts
JW' ' to OH' s5L OCdZOHSCd B EHLEIBH] Ylgetci®BAS Hds d
o d&zOMmdz' HsC LB dz' M jdzdzw yYyoOmiz eBtetsBSCd M
ZOSsf dyjdzz * dW sted3Oy' ¥ o tsHJ dzd ydats i3k
disy dzd o d d3, L Heelzvw®in dOB B € d t©OH ' sMdac
B' dz2 hj yOmkz @k fe@yste®H ' sL OC

l etsBdzy dsz  dzj o L dzOyJ detsfmls " ] d2L jdiBj to
fitcllsoste] dedpVj toj Is p Biogziddzy ¢ Natvled @ t - o0z
tctsLofffisH ) j dzdzy s ls to d d3RjdrsO[apdEdtcd) g diy jousdz' dz Wa v
99 jH U@ I ChLoBvaidslze ipdzs o Odz! dzty{228]Us j R dz'

lj2eodzjIsd 3O Is! o dcdzv H CsteslsC dn n
" dzls J G e Odzt dzd [B5] delrig § Grdz d3ts o Odfpdiels " hts (YL O
L d3' dzdzddBo) Qtc® Odzlsdzdr HEts L Mkzealz 1O dz' dz' 2c
( Misdeydzj/ cdaslzd@yw) 1 O dsCOd L Oy"' ' ¢ Z  yOf
f SH Odzdz 9 jodzjlsd L O2 &30 Is! ftosdz’ ¥ dzj
(Mddzz fts™ H Odz! dzd B3 )t © bzdelizyf *  B5d y O tzts & BERS 1O
ZsCOdz' L so Pzt o YoOf'

uj e’ W 929 dzj dAp datgjstc IS D dips @B d2O L
JWiClsdoded? ' dzmistclzdsj dzls Hdzw o e’ N j dadzv



74

L O9 H O dadav o dL dzOydJ dzdzw Cstetsls € &l ts t6 dgigyy
cOH " L OJIBRDH ¢ Oz

UV tstc' otk deelzC  g3tf j Iso tstcj dadew s A EZtel
B' dz2 Mgtz Mist ftoj HMIsOo dzv Is d tc @zlly'd © dzO dz”
10 9" HB dzz o " H fjtojbdpimjdeo simpdzizy , B
tc OHN'dts dzO@'ja ff Juydo dBZHBdZE toL eSS Iz, f to
CststcHd dzZOIsO totsL @ dzv H O s, h figw  HVOL dzddifjd® RExz Y 1z
tcOHNdE dZOdz' © o' HteOLEZ Bk Hotrn HtoshmiststcOR .
94 20oiddjjstcj sotstej dzdzgv Mde dzOdz' o de@v tof & ddEdG-C
fsH' dz Whkdl y' Indizeaodzzy jdzadz'H oH isvglicdztff lfe Iz ,0
Hismdite' d¥ dagdntse d 20d3" ¢ 58 L éz'dalizL dzts ¢ Qudgldsdibiy
hogdHC S8 Hd dzOd3" € 58 L d3' dez. A Bsydzde s
sSB dzZOMIsWw s EZWo dzj dgdsvOldipgd ¢ dzOdz' & o 4 2

[Mdzso 2 ol jR ptdzjj Uso tstcj dzdewi Citpldc@dztEaOd Isd o d «
ftosnsHdIS! GO M tfcmiEBdd dzsds H j W (®'C "zd tzd d
HdzZ?" HJVWEBeB Yyomsosets ftetsdgz ¢k, Awdy ¢ 51
9J2Istedizi KOIsj ted dzin' ¢ JR dzSy 2% 2@ Qzlisis fsisd {f
ofmM' 7 o' C tsdz, w g BzHEIS! s o tstc ¥ j@eCdsjdldn
74 &9 s tzedz”

10 OdzOdzseg' ‘8 L o' Ctsdzdzadds f jtojlsotste
L oBtotsls dats © L Odzj )y dz' Mlsek L .hvditddg dias ] i Yala
B' dz' Mijls@0O OCdzOof MsBdzdo ' Miss * Ltckh j dzdz
tckr o jR2odzjstse L Mmddndi@diz ¢ s sdzj dzls d

{fdos dwpm'odh i o i36gzAHptalgo jiHsQc Odz' dzj
OdzOdz' L Toff Rtejdddststcj dzl | lgff 8 2Oz’ 5.0 dzj H s5dz
fjtcjlsatstej dg

1) od 20 dfjjstelg Iso Stcj dede” o fSAas@@P s | wjfis odi
ANztg' !

2)9 j 2 0 dejAadd fiytfls ' d3tsBHiz B G5 ¢ @xld Qdzd &z W ¢ s
sO¢ ' L O Yyomtsd



75

30 j 2o dej@add g, O o' Hds dzgz o' H f jtsjls
' L dasBOdz lsdzd S BoCEQSplafdRe SiisdzS W R st
' LdzdR L OQoag@dy . o 2o dzgrls d b wiiisly defipy oV tadigs
¢ ZOH'E BMls

4 j s d o 2 ofdrjtly dstodstis | aizdzn dzts ) 828 G 1§ S dzO H

5)1 j2o tH)GdzOHse ' MdcdzOdzz o fdgjte j dsE 2O

dz' ] ‘iz dese s L MddzemMts’ HOBBd, * Gt HiNISO
MC dzO A dzslzH L Qotglizisizts tc didts dgtsyz M C dzOH dzt 9 Ols d
Zwe dzj dzdz? *° tetsL zd3 dzdav .

[ MsOdddg HRsdz' ¢ Mo " HYydls! h s o ddg®OH ¢

odwedlsd LO Rtk o totg jtds s to ' tisisizizts B dzw
Cdghet ,dzt N s Is d 3@ dztedzls a dgdels Ea

1 Ofmkdgdsty € Gotedz f sSh\zflr Ydzded stOs L § ° L dzO 9 O dzdz
W s dz' aej ~ette “dis fnd & &zOdzd 9 'f Acd2S Is d y dzd 2 " dals
oL ' L dzOo Odzdzy  tc O ‘dzif ¢f defsle@Bdz' Ha , § W JCH M IstPts
F dstso On L OB J L {judldss! tc dgjjtsier ftcOo'HBSMI
dzj HIRas 6 5 HYEOd) zd@fkzls de Iz © f ' HA' H H 5 f 5B
tesL ' L dzOo Odzdz” , i tod w Qs islz dzd dzO ¢ d&zOH
sBtotsB dzt 9 Odzats”’ el OdtSp J@QH " oD g & dz® tizfy Is - tc
HsSMWweOdkzOMmMw hdwoitsd MisOlsdmisd ydss , =BictE
L B ' dizdgv] todsmfglls 'tc ftotshiststhk sL dzOC . { H dz
CsteslsC s5yOMmdzd Md ¢ dzGidz Caf O ik dz@Hndids ¢ & O Be [C
L OL dzOyJ dzT sle@3tEe §a d 36 58 Yyofimts : * f tdaf Isc
o' h jdadzw o EZdsseo On H j Wdgy d b [ tel joo e dcsHIS o
we LOBj LY jykze Is: dzj sBrn ' Hdzz & csdelsids® fiplsizt
SLBZOCtsodr fosMssOr L6 Hdzs L | W tstc d3lz C

1 o5y jtcfifs L 2o O dzdzw ~n Ot OC Isj tedzd n OB s ;
M ZOHO" s MW L Heotm JISOf "' o:

“totsL f ¢ L dz@P@atzdey g



76

QO &z LB s@®ma @ Bse o' WL Sk tosLf ' L dzOded o
sy’ dz¥ 9 Odz detsets o dMmdetsoe € Iz

10 Jkof" tetsL §f * L dzO 9o Gdedz'n dztyf MeiddHz 'tz P «
COL wfydydesmls® IsO k Itsydes® o ted dg' Ctsdz
sBlzd3tso dzt ‘ dgfd ddg] WetisHs 'Y 40 dzdz® o

fHAddB L wCda ° MY dfls @< ftzdeq dgds D dadg] Is B)Hf
BjssHE MfcsyOlstkz odwedw' ! Mv dsCOowEm O
dOC Majdgyz, ks i3 Mo ster * Is! Mw § OteOd3| Istcd
fjtcjHd St WicsdBRPASctsE tfis o B)dzlz offEdzdzw )
YOmMsslsdOd®OL sdzz dZ20 ftejHBIls dEsCoOod Loy
[150,160,165] [ jlstsH f 5C OL Gpls ' i@tz Misl B &' d
fsd3d dzv o MW Qetes tls Mz A3 dz' skzH °, Istctd@iid dEAm
L Oz dzj dzofifflsdats ¢ 5 M[d62,88]dzz) 5 3 dz€  , WO Hf Qeddpf
Lo HMEC Odzedr WtcOe B dzls' 9 MdedzOdzze ff tod
11 { wie B4 Odpltef Mevsded fesfzmME OdzdmY .

1 Ofmlskzf ded &3 Cdixitdg] i P 032 Hztf B L Ofmdats e C
o dg'o Odzdzl j fipk zdftfmls '8 " (S s fzls* &9 Ctstoj dzv y' )
OBts WO2dzkz cLtOLCOe L W O2 das B30 tfe@lofidzizets ¢
tej L zdz sOIsEts figdsds g Ezlz y C sdglg ‘d=vy y* ° , tetsL f SH'
sy md e dzO dzlz . s tstcj dz® 9 'dIdzd Bzdzddg jz [Dydsrt Is ‘Hdis &
LOh 2 d3dzj dzd = H 'HEZWOHECOREs dizOH 6 Sdzd o HBMJIs: s
tc O HN'd t8 d405: [HAZO0C dziz stRH E GG hitw Wdfs'd,
s@dz L O HBfdBetss Ctej dzvy' 2desets d3j |
9 5B dzOiylsi'y j ety BAkZzdis! CdapB Ists U dz0  HA3@RYEZES C
stcd & Odz' Mmilss . 1 " mdzw o dwodz dzdzv Milstsn OMmls
L d3° deded di3d o J dzd U d dzO &g lsdpj ispdsO I8 dlapdzt dot sz
sz L O y heshlsts dzi sBR "  Hdzs f | BzDd L b °
toj Ctofofys?2 @&dzOdz' L

{ Mls Odafids Glgtffas M 2 G i Is O dedzw  dig § ©dizOPAOLYW

1 dzt b s BBy IssH' © tOH" s j dzj dzctOnyd dz



77

o B dzs 90y &O G jod 2 YOMsskOy dd O de
{4t HO[R5By) dsHMHIS C By toj H Oof@oD ylzO¥ ds'* 2 3 | 1
By dzdo s dzj ¢Olsdo dzd?2 o f o Ste@O tz dzd dzff P1g |
] Yy ' Bz odfOHSE tojOdzkrds @y dzj dzdz®@¥y | d
fjtcjHOoaOY 9. & BOBS@Gqdd LL dzD y dethizk,flads z
o s 9 ' H dediz) dzdB tceO'NHOE Is! fw L dzd L dzO y dzdydzq
fjtcjHOo Oy (RO¥Ils! BddL'C' ' odd , tjL ki
AJ Misemiz Sy B Q" 2 dzd fteddydy ' o 74 dzj
Cttej dzv y' 2ded 2 ' dzlsj ts¥ iids @S s @R stsHd |

vOCdd3 yddesds, ftod totsdFO5 ¢ tzg i3®) v f wc
tesL ' L dzOo Odedz? IsO dzsCOdz' L Oy " A1 { w,
tftc ts B3R .

15 1cMisOdss 0 d&Ok 1 ©Ootw'0ddf tctwasdiBd 31§ €

o dzO dz' L Wb dzC - teded Ol dzdal @ fifiste @seefle i @D dzc
fesctcOBdedn StdfdjCm o fshbkSk A1 w,
Qo0 dL 5o Odawes SY:aisfednCdftlz 11 Bt \gtias il d3
feqdef Odsd *° HbEkYj hdusSss® kO BOCOLECEt
f5COL dzd S o  czO HAEA dzts f tgtidds' B datsSBE dzo 3 Q@Y 'St
LOBJ LY Jyjdedz" ds o dwodzj dgdzv, tetsL ' L dzOo O dac
fjtehsyjtcetsoadds L Oo H Odadz" ds.

1 ddz' EHMNE &HaB dzp didgedz fipdchpaO faioa zAd> v
ZOMIskf dzd & dzOf oW BS OF :

‘ZHMC 52O dzj dzdzv ) s fiyeke ‘dz@ iz’ to¢ o O dadzw

o dChHEPdatiwo 2 fwddydf o fjtejlsetste]d
oL dzOYj dzdz" R OLOSljtedzdr fOLO®Rjste' 8 Mmdec

-L OfMis ts )z @dpde's dz@ dz §f dzdj q f ° B dzsEEsL Qflsdisdzy O dz
fnd ¢ dz0dz' o ;



78

oL totsB € Of @B Faetezy dze Oy § ° w o ddffsilscsgizts M Is
odL dz0O Y JndedztizOdziz w A

ltotso j HPde@ dr'tois y p ff b o dzjtedsdf” L dzO dzdzw s O
Mdec dz®yzg fzd W tsdz' P O tkmdeddzo d&'tts B dgGHIS 2 §f o
o ddafod :

1. [MisOlstsydsf tc 'dajff dz®8 dzj dfG d figls tc &  d3ddzvdz
tcOH' BMdce dzOdz' o

2. 1 4 WweLOfiz0trp diQ] @ jskdagvdz ) d cAdp@ dgiue d3j Is ts®
SMisOlssydtscts o dWweo dzj dztz®H ™ & Mdp@ dabDEziz's . dzj G (

3. | sLicHRE EB®H " 9 totsL ' L ZzOOMdddf stftcPi. &
EHBME Sdz0dzj dadzv .

4. [MisOl sy dets ' tzjodz® dzj B3O dzts ¥ ®dRMmisBw" -

Il dEH W ydsoLj Hfj@iEEXdS L 2, o -zt © zOdz@BC tf &1
hsHts L tesB & d d3j |C®HSSIAEES du. discp rOftfipdiad dif' toh
A1 { w dzO0 d¥ i @ H dzjsdn@ ¢ dzO dz' o .

10 HOdzd2 yYyoOfm tetsL tetsBdzj dets toWH d3j IstsH'
shdetsa dzd & s My =su mw :

-4 Sis@mdzts o Odzd 2 dz@iztson & ts tf dehfiip@idges © o
MdedzOdz' 9, "MPsBicd G@Odz] UslOE i tRic 3@EASWEZz L Ol
Tektronix, Rohde & SchwarzZeysight (Agilent)ls © * dzh ' ;

-3 ssH L OfMistsmiz o O deggvls Sl Eeps stay Cdegia@afdl o
thhdztseo ' o' C tsdedzets ¢ 8D If @ tog JSU a5 dnjjSlsiz i) cldr

l tesls j y ' BB sStsHd dztiz® iz dz' au'Bsdy B g digs
Y iiga oW 3o @dzpelMBtseo " cdzd-r o Y OHCtseadr MdG
‘ d e dodzoBd A1 { wH EZXFE I KlpjsHsEdf’ - @ ¢
o3 welw@didd toj Is o 5itcd dzd vy 'dEdgyCaizlz' of) dalZyf fir sz dpcfiz
odf OHSBodr MdcdzOdz' © h 5 HfotO©@\ stlgfoc daRO W t

whdzsz sj'sHdfS d totsL § ' L,deO o8O ddrkziz Odffiids@ ajal patzd
i tctsB dgtglal * LWdz@pls@sdddtscfD8Miss B Isos H MOBBE 5
o d dzOC dzOH j dzlz@B s B A1 Hsjo dide's st * L dif@focQidiogrlz



79

" dafSHS aigfs  dzdos tsthusy * L dZDfy WPtstad BefdgizizO) 1 [182].
l etsB dzy Bz tetsL ' L dzOcdzdzy Mg e dzgOczlz L 1 Wsts ¢
f tc QCusizE) s Ucai d@® ! MY sO &jlssHd o HBMS &dOdzj dz
odf OHC o dn MdcdzOdz o dzj oftso OHY b s fyv
1 dlsOdadzy dzsC Odz' L Oy*' £ 1 S digfs CdO dir'  dzt
fj dzj dz€ @WHSS, Odz' L Oy' 5 dz tOte dstisHiyOls d Y ztsldgizd te
Yyl da dZOOme dls 'da®f e dss zO dzz, O d&zOH Odz' 2
LO HBGiBRSGESs HSHOIS s ts@ 5 tsB dzOH dzO dzdzV
s lsd di30dz dedFiuR s smtc 9 dBtstclz Odalsj dz SO o3
stsydztsfls'  dzOT @ L\Odydzts 3,  dfsted{n el s dzy L C
" fda U B dzj ST e f j dzp tz® B ©d@S tsiiptDinz @z
L Oo HOdzdz" flsdd3 L Oddlsj bpaehislp i3 (adda fipdfa © of
B MgsL SO o Odzdz?y 5Ctcj sds Odelsjdg), w¢°
f j dzj dzc &z o OFlzaiy! P tiztf ted O ‘e - OEHpl‘dz. 1 6d Y
otcOrRBolzo O, Nt toiLlsOhkzo Odada , ¢ to gzt Bz
B eOdjydls: o' H &gy M CEesdedsRPMpEas s B I
My stekzH, d2j ek adiasdgG s dorsiapdEAs O dgp @Y dzd o d «
kOSBEYe o Sflsdd LOY' v Odketstedlsdkz Bk
fsndetS odd s e Ody ' BtesBCd Mdc dod
s 20y O
sERE Slste' BAMs sMso o Okd € s dzj € §dkd 2
Odze sted s Bz o day dAB OB S P b Y dzO §J dilz"Otsidiply "dz,
Ctsdz? ' cztcOyY’' ¥ Odasf) 'dets# ts g Misgelzfls Is OB totsB €
Az dzC ' BdzOdz dz  dstsy dzd o ts fiidsqd Sl ot @ tedzE
ftesctcORdse s S@Y jizj § i p dadzs 2BS Iz 1 [O8 5’2 O
GO g H ds Ak M 5 it usiided Jiwgj dzlsj dzj € sz O dz
tcL B dzd SO kOSCHE LOMse' o kO 178139 s to ¢
s OCdd3 yd dzts dg,o Mjda@® P dzd'2 s st so d SO
‘ez yd R OoltdkOISdL 5o Odedd®d T ts ks fodnjEibe drO fi
Slstededg® * deW stedZOY' ° L OetsfMsted dzsmw § totsls d t

R




80

COtcOdzlsso Odzgsets o dL dzOyj dadz” , H s i) IC=ipY L gzt
MfcedzOdz' ©# L OMBB' 8 dgj G AZOMdzsE s Slsted d30 dzdz
dzj ¢ Odz! dzd HelzOdO 10 ' ts i) dzd edid iy ls W dy dzlz Ry g H * o
odStedMmistso z8 Is! Mw z Qo lstsBOIsdL s9 Odzd n
yqwtetsada LOMBB' 9 dzj cdzOMdetsc s Slstec d d30 dzda

[ dzWic S® W O dzdz™ 9C 0L OG5 fteslsdte’ yyvw
MY stedigz dz' s Odets O SHfstiz PRtz @z tc iEOdLHEED e s < d
BEHBdSE Yyddr thdtsse Ooltd@OIsdL so Odztse s
SO dzsC Odz' L Oy ) ydWtesadn L OMtsB ', § ts dzj
feOys sdD Wtsde dzj cOdz dgdmr t©OH' tsfd e dzOdz' o

[jlstss dzOEC o dr Hifts fipde GRS diztisteodgts fipz@wy | dz
HeMistsdzsis L § ° L dzO 9 [OEAAZSHESOO dz' © DIFE BOIS d L ¢
el Btz i dzj SMsd f sh @Rt&s vod ¥ dzjs® dz@ i dzts
" deW st BRfyeyd B Is! dzO@ Wtsdz dzj e Odzt dzgdr G OH 't

1 jlej HBOYO' Is! Mmw , 2 fosts o 'S okt infiiLdz dzde wizlz®
L OffpsBdf)figddis 6 5 S is to d 30 dzdztisj s Csiacodgdgdzy & O oz

Wisted30®B j L j ukO Is tdn k2 dets € dets o d A &34 Is
totsL f deddz@®o B@REL L Oy "' ydWtcse gP ndas@fipsB 56
AW st BBy Y Oy B Ist difk oW & 'EHAQdE O dz!

v@& d d3  yd dzts d3, i mdzve d & o tzjtadiedef,” L MIO® @
dzts C Odz' 2Ldgsp' e dEd O H Cfisdh &f RO dz' o BlzH j L dzO2 H
Mistclz € Is HetdHditsugss OB j L f | Qg ldadaizOIsd L 5o Odzts G 5
Csdi3f dzj Sk fshECk A1 Jw

s tsdzy j 1Py Iss deEDlsiafsictistz Sz (jodddeve, dz L el o O dzdzv
kzsC Odz' L Oy*' W) ydWttse dn L OfmMtsB " o dzd 6
mMzC iy df sy J CYJardedsdn ™ o, BOIs jjd3Q Ig dsWgazd -
BBy ssHdSCL o 8deY BHISS  toj Odz' L Zo Olsdetsf £ dzie@H O «
dzts ¢ O tzy d Wty B oQiTfs B ¢ drO fgadse(txi3O dzdzv  * dzW st 3Oy

ssdzyd f y' v Ofoudsstizig@dsodol ts 3O daf € My lz(Celzd W o dzj dz
tetsL ' L dzOo Odzdzy 13DV tcdsm & dz'o i OdigBfiy 8sls tc d 30 dzd



81

"W B AEY T eOys s dzO te ® is'das i) JoefpgEamigHotze &
s  dzts ¥ s deigjcls iz o E@oduats s Odktse s §8h Sk
dzj ¢ ZOMdzs e s Slsted BOdedz” ' deW steBOY'

| SLtctsB dfszRy | § s Gpis QD] ¢ * W tcj Odz' L OV
Ol B8O dsc s § 5, Cids diky @ flsk § dzts il

1.1 Oj sOfftttsj S lskzo Odedzy e kotisds Gt das ¢ iz g
LH' 2fdeo'dls” fgv a @bl dzdzy A jiPd ¢ d®fks o d d
Ho sdgO L dzd d3d dzj L Odzj X dzqd dglz  Ifiytd @ €A @xlpicfts,L #§ ts iz
ftc s ofdsHP Hilgtisdz' Ssteddz¢ kO o d 5 0 Odzgdz? bk
1 OH Oz E s QuEOwdas@Eis 5 BOBdEE dstB  dzF ISy
tcj Odz' LB sy Cd odwe dzj dadav , tesL " L dzOo C
LOMtsB ' 8 dzgj e dzOMdese ts. tslsted B3O dzdzy * daW tstc 3O

2.1 0 j5Ofgfods'® L M WijxlesS U Gz o Odzdzw o
ey dd3 ,  fieldse f ¢ sdglz®  f Toeha NdizGiztjupd fls $ dsO
Csdzlstotsi®H Odzd 2 tQHY o R kdiss o dvW o o
o dtf OHS 5o 5 Gftds AT dsa dfGsdnizts f # s | jizsoc Bsdidzdz Ol ts
Md@dz L thtelz®WS fd ¢ dzOds Hfhiq g o[ Y e W d&zsC Odz L
f SH Odz thidsfizrd50k BT s B @@z 0C O B &RIE 1= to hazy '

sOSdd yBjdis@s, HdfjsOoy' 2ds’ tseslkd
2Bse ' todzsMmis' o dL dzOUj dzdzv , H s lipts st @EQEECYS |
OCobts®ROIdL o Odzd s §esctOddedds S sdif dzj S
dzi ¢ dzO ) dztsogedz" s Is'tg@E & ,f c® s ¢t @+ W Haz' dzj G ¢
tcOH ' tsMdce dzOdz' o .

01 s § tso d dif tsidn 8 EHdgs O I de P ¥ 8 dzls ta szt O dzts ¢
tcOH ' tsH' Of Qi o fwa 7O O dif s = * i dzts
zts € Oy ®dzO0dz® 9 A1 { w.

VU o' HYBe' HdsM' EiE § 8 QaiiligCinsalz®
f ted@hdezts” ftotsBdzj B3, o Bl MW stezd

ifese jMisd OOk L ' Yy &Sk ' fdks ydn
s O QYL Q¥ gso d- L OMtsB ' 0 dgj 6 ZOMdese s tsiste



82

itesLtesBdisd SBdzyd § 4 § ©bLEHHEBE dO 5dd d
dsted B3O dzdzy ' dzW st dzOy "' T ;

TEHME sdzOdzdIsd d3j stsH o dwW e dzj deadz? fd ¢ dz
Slsted B3O dzdz? ' dz¥ sStedzOy"

iZHBMS s dzO disfils  dhHofigs & sBjudgdgz S W' y' ¢ d

Of esC Md BOY' °~ WkdSvy' °~ fdc dzOdk;
itsL tsB dlsd digels ®H HPEHRAR i & & jsdgf Lt
Of tsSMd BOY' ° WkdSy 2 ©OH' s5Mdc Ok dzO

itsLtesBdIsd dBBjlssHdSEZ o dL di®ytfjyigaiets h if Ol (
LOMtse " 9 dzj 6 dZOMdetlg@sy 'Sis;tc d B3O dzdzy ' dzlW St

itcsL tesBdIsd disH j dz KO d Win teid Giasaty @dda dedfd
dzj BB H dzd A H dzW tetsL §f © L dzO9o O dzdz™ MdcdzOdz' o
CdeW st 3Oy

ietsL tetsB dIsd B ssHJS Iz o dL dzOyd dzdzw
HY j toy' diiaig'e s Mt j Clstelz;

IEHsMCBdZOdZdIsd djsHdSCE L ' L dzOo Oc
dzd G dzB g zte d HBO dzdz? 'S'tc @Az WO dzd - ©OH " BMd G
Bzdz sdOGj dzglsdets”™ €§ d&zOfplsjte" L OyY"

itetsL tesB dIs d BjssHdC Iz o dL dzOydJd dzdaw Is t
L s Blzi @ pdzsc 5 Slsted 3O dzdzy ' dgV stedzZOy "' = ;

iod¢ tsdzOlIs d sy' dzf Iz silsted i30dzd n IStgi3s te
RO Is jddy@ists ¢ s dzitizds @ dzdzw .

Il ' " j dzdz® L OG Offizts dZBE O HalEBE € st tstsB dzj 3]
ZOZCBoadd3 L OoHOddz2W &5 ° fJtedMmoaw yj dzO H OdzO

I dMdzso BEL exls 1

11 O f' HMisOo ftcso jH ] desSGE S OdzOdz' L
LOMlssmMtso 28 Is! v ddk @ dolsRidE@Isat (SaipP@z] f tsh Lk



83

yqwteseadne L OMBB" &8 daJ G dZOMdesets tsisted d30 dzd
B fsbtej B OB ‘ By dzd o sfls W d3d " del
Oo BBIPpLOdzse s fsh Sk (odwe dzj dadav , tetsL ff
yqdqwtese dn L OGuigts@ S Olsizday df dz@a) ‘'t tc Oy ‘¢ Is ! dzO
dzj ¢ Odm Q] Gts dzO dz' o .

2.1 Mz yOmdzd - &zOok ¢ tso dn ftcOywn ts i)
fJtc]lso scQHpd dzOdz' & OGSy @ dizj dzdz2y o df C
Mde dzOdz' 9 dz2O tsMmdzetse * o' € 5dzdzts G jtet]j Jlst® jtsldco] st
hts dzjf omdBV"d d3mldsd ydWtetsod?2 (jtol lsotste] d
Issydz Miss , L sSCddsjdEd Qidelz dfjjpe Iso stej dz' .

3. jlssHdC(d tetsL ' L ¢dzO ov@Edzdg't Is ‘figfve dz@ dz' dz0O
Z'jOlskztc , Mftow idso Odz LHJB' ' dz h scdgls @&O
tc s IL fiZ0 o @jrday dapfEdsdzOdzz, L d3j s 2666 f s
fJtcoddeded A jlz@Cadiz®mO° MmElkls' 9 B A& Y J deda”
f s 0jvL Ogeflts " Mis¥ YBHOd htsets L etstels Odadgy
sQ@lzj HO Bts ) dzd o L@ROM ¢ B Offal ¢QilEsisdz O fiidgscds
slsted d3O dzdzy ' dzWW s d3d@y ‘B'Z,H J s @Y M dz@3y Q Idaftdpvdz ]
tetsL ' L dzOdzdzy MdcdzOdzlz L d3j Is aypd W acfsHOdgise j dz
dzd G ZOMdzse 5 Slsted BOdzdzw * deicEy B@Y 'Is™ . MW  sd
o H ts fiflly telzdzw Jdfntzts y  tda®o O'dadzyf OH S tsfo d n Mmd ¢ dac
oftlcso OHY zB Is! MW .

4.1 d Is O dzdz" ks Odz' L Oy’ ydWttse dn L C
Cda stedzOyt WO dpdf o gBdsR Y B fh) ey ® ) dAff t
BJ stsH O3 &zOf " 9 O IssdizOIs d ydzts’ dztizO Qugg C L O
MdcedzOdz f 'tIpdrs C Pdz' L Oy "' & ftctso SHWIs! L O
tsB dzOH dzO dzdz™ . s Y lstc’ Bjdz 3] IstsH w ¢
dzd G ZOMdzse 5 BBEEBOCaIAY s BE0ds d ydets sz toj 3 d d
sflsd 3Odz dztsc s odB Bl s sdztse ' dls s D'das
B@ds s sdztsf y* gO9 . ¢ O



84

5¢ dzOdz' L " dgz s yde d3j stsH & o dWw e dzj dadz
LOMB ' 8 dzj 6 dzOMmdese 5 tsistcd d30 dzdaw Is ! fsiW tSitcddz ©
YUd oL tstgd thistejlse stej dzdz Mde dzOdz' & L 3] |
dzl ¢ z@MEdstcd O daE ste 3O Y] o&ktcB®I tHW hogdHC
odif OHSCsoadnr Mdc dzOdz fotc ts Butltg ddO N sy tizdz jz€ frpg &
dzj G ZOMdesc 5 tsisted d30 dzdzit O y'lsdztl sy "dzj ¢ Od
cOH' sMecd@dzjdbimdesf{tc’ h o OdzOMmW .

v OSdB3 uddetsd3, ! dzj B s bk dedadr/figiddtnxOdz S dspp s s H
Qo lssRzOIsdL s Odegsets sy Mk fshikzClE ydwWwt
CdeW sted3Oy ", dzf HBLotdv' fL Gef)igalf d d1d fisdits
tsls te d &3O dzdzw CdeW stedzOy " L HsMIsOlsdz ts¥ [
HdMJ tcldz@1g CtfcedtsS dzO Hodzg® dzjf dpiCstc B istctsB €  d3j IstsH
shdzse WhkdzC y' sdzzo Odzdz?d OolssdzOIsdL s Odzts @
(o dweoe dzj dzdzav , tesL " L dz@dzdimgfsd Is © O frpfisS @dz'  idz
tsls to d d30 dzdzw W stedzOy ' te Odz0O s Y dSciziz O dxixir O@z!
Il dqto'ddzyy y 'S8 dzj BB mMlsls® 9 j L dzOyd dzdz" H
BsHJ edz" L Oy* " fdzlz e yd A Qo lstsdBOIsd L ts9 Odzd
ydWtetseodnr L Ofesstdsidiy ¢ deifisdetszOy” ~ . 1 " HiME
e’ hj dz - dzON " 2 CteO’ dz sty |13 GDisfrydz ‘ tsHGb jisdd
ftc ' tstcddgq .Is dzd

6.0 tOWRRE Or MW tstc 3z ditcty & @Rt "dzts dz0O Wf GotisB telz]
Yyofmse so ZOEZ§ 5o 'tctsL BB BIO dAfizjdtg jlsidsomite teiz)j didgizw
esL ' L dzOo Odadz™ P OkE&EOE- L Oy ¢ dzOdz' 9 ;
o dL dzOyJ dzdz" ' o W @tetpddiy’ ldetds L tadgiBlEtH ¥ ¢ dzj edzplzv
tetsL ' L dzOdzdzy L OfMtsB' & dzgj ¢ dzOMmMdesets slste(d
H' Of OL sdz2' YOfmlssls d&d ¢ tetsmisH * ddufdegi® fipls s s Wi
s® Bl uetoot h, sO E H' Of OL tsdg Y O ik ts Is
SlstedddgOdls | Sz f S ERPIlskdz! Bdzv msd3 BBOIsj BOIs d Yy dzts



85

tdrrwf 2
tdrtdism Art Awwglfriric ARAT ol gmuwl
14 o {1 JuotrRI{GLV1IC woaJru off @wy?1 rRm
torwRi1 ¢ wl

2.1. 18hk¢ hawi's odt'hjddzy §itss dzj
Odzts € @y L oL QiffjteBdBO fipdatica] 30 dzdz? ' dz2f ste B3Oy

4z yomdz 11 Jw fsmils’ 2des EHBME 5dzOdzs
Isj mndz ydzeddzdd =~ OtcOC Isj tocd frEisajobt@idzf{v b 62 dzdz¢ ' fig
" Hifdzzr oz ydn 4stOd fiflS gy pdg® ld@° "HY H Oc
LOHQUJ 5N BizlsESd d § AsdoBd tdf tGn Sot@EaAsSIsSd SO
Zm¢ dzOH dgs ¢ Is! MW . ddlszOy'w Blwyk' Is! Mw
ftcOys® & Is oy’ &C'cfsad) 60 dzd dzis dglp dzezv L ff
Bk L Td"ddisd, L Of o dzj dzd dfds Hzgz s, dzd
1 Of g azlzMOMistsisdats e ts @ HY SH o@BfwQLSHdzZ s O
f csmis' 2 dats L B[21d' h B 'OdcOmw o % § ftcOC Isd ydzts
tcOH ' Syy@hisfs@edz yj dzd?2 ' H seSEFtipH OdzBua
Ad odSdzd ¢ O EM¢EGORSdEzs dzp ) tad dzdfD -~ d3° M

[y ddets dOo j Misd § tod CCRAH tdsidHYfifze fiste ts olztdr
tcOH' Bhicdz lggtdpvdiset d Ctsd3f 68 Isj to' To,, BdERdzES |
Isj dzj W sdz' & to' L (GAOMA-2000; CEAMOMIARO0, 8G (UMTS), 4G
( Wi Max ik Offf"tsss ' g ezBE SC v QBRSO dztso OF IS ©
LEmste® yoOs Is+ Mmw "  Hipddzs 9 OY* ofm' n Mls Oc
BJLHicSIsso ' G Otc dz'-Fsilz,te d gg'dzjf Qels|tidsdpdz’” LWL ] Is b
Codzstesdze SO Ekf teOo dz' dzdzv H ts fiflsEzalfdis dsnts tBdf 'L
(¥EYomkts 03 & elsclz’ 8" wdzd ~  fY] § shtplsEd edzlz
odftotsds’ dzhk 9 DA d3 SO ° dz" j .



86

1 Jtoj cOntso Odz' odh j W OC Is s tiflzt€a, ts L G2@ dzv
mMzyomdztsdzz j SO fotsts g Hfig C K sfisl Gz AP MBE
slsted ZOdak@® Y f slsedes HBdrGBHY S Mdes  * dzh 2
Csdzyd fy' v POEBL E BPIstsH' 9 o W o dzj dzdzw
OCIskzOdz' dzd d3.

t " hddzdzy § dIlsOdzdzy ° © @REEA| ddz? O ddsSOdzO dz'
11w HEzYd o0y dde dd. 1" dzt ha' Gl dz jo'C fipdz
feshECH wyil9d VsdzlicOls ' sdi3sdz’ Iststed dze ¢ ¢ d&zOMmd
o d¢ sted Mis Odzdz" d3, 2 wlsmis' odd3 tos 9 Odz' dzts
OBt MOPJgOEBicOA g2 IstsH fsdzvc O ) dzOMmis iz
ftod?2 3Oy OLEzOMY Y Olstste, JUFRS),L € dif oy OF HISH  flpk
sByd @diz akscts Ctsdi3f dzj Mz (yomls' M j, Y Jd
f tots G tc ©d3dzj LOBjL Y Jyd dedgw Cjtolzo Odzdz” d3
i tc edgxlzdl2OB ] j Y dzdzv wCj odC dzlz’ fJtejlse
fted?2 BOYO Mdae dzOdzlz, O @eozLftuOEly 9§ dfI&RHzE? dpilHSES dz
fjtojlsotstej dzgdz?v OdzOzsesoadrms Mdcec dzOdz' © E o
MOoBdi3d fedmistesY &3d. uvisH' dzfls tetzinWsdy EHkS
SHdtsyOmdztts odStsdzkze Od WS OEDB @ dztp'dzO &zt |
f OtcBdgy d W osEjtsdz fd ¢ dz@ditf j C-&deddz’ L Olstste wC(d
MC Odzlz 98 O dzd'OHI fip'HE, O dRjL tsataktc' M Iz L O9 H Odzdgv
md e dzO dzlz . CcCh o Ogsfcte®tc ORO&MzZzo Olsd OdzO
olstcOYO‘ dsyAad®Is dnlsH * S CGLdEs dz.

l s Az’ ot OY tod o PUABARE " sH ' BY Odzls dziz d
fted2RBOyYj 3, w¢' 2 B ' d&h yklsdzded?2 L 0O Mmf |
md ¢ dzO dzlz , hts BHtcOyLdzdhdgzx O o B Gis dE O dz
H'  Of OLtsdz i sh2CE A)1 Jw. uvisdkkz ¢ teRihis dt
hodHC SOtz ofpidddzy’ sH' BPOLGAEEMZ Lk f OttOd] k
mMd e dzOdz' o .

cS¢hs LtesBdIlsd Yy ftcdMmlstets’ Hotsmn § Odz
MC Odigl cOAROZZ ©  Otc OBy sted Mde Oz yJj dzj



87

MCOdzRs Wded 2 3Oy dRjp O azdiEd K digic Gdz! OOz fytfzj € Is
OdzOdz' L Olstste dzJ o9dSCBBdzO' L OoHOdzdzw toj Isj dz

v sz VI f totsB dzj 3z Btsy dzd o s L @ tzdzq Is
MC Gdatsec s f tod 2 BOQ@EO Az L Oftfijid@isaligtz 27 Oo Is s BOIs «
fsh 2C o sdikz , B tsesl tejdllshtf s oz tc Stete 5 g tBls
ftedmlstes’ o .

zdzvwn o' hjdedgy fftetsBdzj 3d o dL dzOyJ dedzy
GOl | BOdyudzse s Of OtcOK b Wi jfdgiis&® tc | bpdzlr ©
Hs ' " "t fteOClsdydes k' Qo Is s d3@drYy L fs
fjogtispdedzOdddc g’ § swapds o stej dadz? A kztcbdlsj,
hs ftod Glted BRI OMEOE@RE Isj ted Misd S d
L o Odzd 2y dtff o ajdda ude dzts iy ls ° ld2LjdeBjtcc O, wQd?2
yomkz °  yomlstsisy dzdnij@aisajddzs s o § Bs@ Of d figlz I
MdecdzOdz o HOdd?2 &sdij dls yomkz (@) dzO0 ¢
dzj Bsy dzdoets ME OL Od o WECJ2 {5 ticipis cpdsEHal fix
(B 2O cetsotstedlsd dzdhj fHtets it sH yYofm
mdc dpfds o ses[ w) W CjeH Of | tdnpd ¢ dz@tzlz dz! ) dzts A3z
Cstetsls € d2 ftosd3' 4 € yomkz MmO’ HizZY J |
tesLtetsBdIlsd dztseo d2 dBOIs jlsdsGisfd §zt 3 tc O iz O I8 d
B34 Isses oadL dzOyd dedzy MdecdzOdz' @ A1 J w. H S B

fpj lsalzsity ] dz®j B Odfijlac j olsstejdz' , sO Htkzednr
MdedzOdz' ©# BOL' &BjIsHO 1 tcsdz .
1 OfMmiszY dets”’ ‘ ftosB dzj BBO tetsL ff ' L &z dePd dgdz

o dddg O sz, Mt " Mdezs yd A1 wHify joj B B
yom. ovOHdGH Oz P Giez v B OCEdgtored Asz dzj Is
ORY dz' bHdts Ctejdvy' 2d2 2 d3jlstsH, d&jlssH

My jCltcOd dzd2 OdzOdz' Lk ¥skd fedz®mdafC' € ssdkd ez
odtc' hizels! ftesBdzj dF totsL ' L dzOo Odafi®dzek 1 |
f 6 Odzdz" B 6L sl das@ls Of OO0 L Ofdzse Odz



88

tcOn z dzts € fJtc] lse stcj dadgw mMd e dzOdz' o L G dzOy
tosL totsB € d tday L B EODIXds o dr H AW jtoj dzy’' Odz

Il " Hinklsdz Mmls! Bsy dzd o sMis’'  figftattederOdc O LL
odS sz mMw IsL' @f cfiff § OtcOd3j Iste” 8 fd e dzO dzlz)
mMd e dzOdz' o i fydzw L Qo j toh j dadaw ftetsyj Mz
odtc' @ s@lzdH sMC sdzOdzj dzdzv ( tetsyd Mz L Of d Mt

l tosBdzj 30 o d W o dzj dzdaw sO tHc@? 4ildz0o @
H' Of OyuBHEOBESs fetsdg] ¢ Odz' degd = HtodMmistets” & ( yg
DECT, WiF i s " dgh "), RO sdzv ¢ O 2 Ikdik
HisH Ols € ol ddlgthO Bds diz3f dzj ¢ M * o, yofmls® hj L O
Of OteOlzted, WwECr € siciddnIsiiz® gy gty 1 JOF." o y°

1 Ofted ¢ d&zOH, WOR oy’ Loo6wLCE wC tc tS |
Le'wLClE DECT, odCtcdmlsso lzs Is! “dzH d € Ols
Mo d? & 2O tsHWIs! v E yY! sz H' Of OL sdz'
L O Odzls Oy j dats ¢ 15V toHs' ¢ Ostftd@L OstitZda0p YHLAE tets B flg! fw
LOBJ LY Jyj dedzvw dzO28B° dzv MlsOB ' dz dzse s L @
ftcsosHW IS . Ad tUsodwL Odststf J g Hte dsdB®H dt, tc d
odSstedMmistsolzes Is! Mw Hdw odL dzOyJ dadz” fid ¢ da
B zls! C sadziz o O L Odial,c z@dzT WEcg ywdz t©WOH'
dzj f slstc" Bdets odwoedzWwisd IsO tetsL ' L dzOo Ols(d
H' Of OL sdz' , Hds Md P ERREI0 yoigfep2dsisi | Of OL s dz

f syxdzdeodds ' hjdedz? 1y tscts ff dIsOdzda”
od ¥ dzj dzd@" tc tsa @ dzdz'talin ¢ ¢ dzp [ w.

[ MsOded d3 dzj odte" hjdedds § dlsOdzdzy o5 I
fsheCk A7171{ w, ‘ f dls Odzadzy  dzts C dRsldns @k
bolssROIsSdL 5o OdzO MdMilsj BO ks Od L OYy' =~ H(
f sn (B CisY dz' )Miss O tHs@Qp'm " filzO®YOdz o S tsdzkz‘ Is! T
ftedmistesw ddd SO 5B d&ZOH dzOdzdz? d53. wuvtsdiz f tslste

A1 {w L L OHOdAgE ydpsslogflz’ s tsH S O dzis€ O dz’




89

HOdzj Ctsd3 toedesegts d3j stsHO ) tsiB dif i@y O ED' B
CGicOH' BdzBdz®dz’ L Iz.

Il drtsHwyd L odh jods dzOH j dztse 5, L Odz@d® da
o dw e dzj dzdzv , tesL ' L dzOo O dzdz" Is G5 dedsgE@Rodelz L
CdeW st 3Oyt

22. 1 sLtesB $ O CfsyzCiy ydW tctseo d n L Ofmtse
sistcd 30O daedizOy "

1 B emstesestdgfy gy T st zCE Ay fw Ml
HdzWd3j Istsdzts@ ' ydzad = tsfdzts o Qo9 Is ts B3O IdndsLe tisate diss
Oolss®ROISHL 5o Odztf GBS EAS'AY dzg S 50 ' HO' Mk
Y! st Sl W s te iz dzs 2 o3t -G P EEES Mdz0
o d LyE@Rts N BW Szdn iz dzj dzdzv .

[Mdeso dzad 3 dzaj Hisdz' COBd MEzyoOMmdedr ©Oolst
Ay w

o S sted Mls Odedzy M S Odzlz 5  LAG IsfthigidEPldgtin o W
odd3 e 9o Odzindz B off, oW ¢ ° dzd Bsy zIs odw e
h etz O Bz'd .S Sl oz L O M Odzz o Odzgdz? s H

- ftesctcORd LOMsed Co®kfdijShm o odS
fjtjlsostej dedz? ALt " ;

- dzj d3ts ) dzdOt" figifipe tsL Bz z Hdzv f sH Oz M G 5

oS ttedMisOdzdzy HEsHOIS 5o d ff daBjids tf Hug S WS
fOy: 55! sdg0 d&j ¢ Odz' dztE D H 1 i MBBD BUBMIs* "
fjtojnm' H H S o d¢ tsted Mmls O©dadzw HSHOISC so t5°
Qo s s ROEESEE ¢ I .

v si3kz, HizYd OSIkEkzOd d>» dwtoLdsy iedg'ls d R
50 ®&EOYOd AgQa[ls t ds® lOdad dgf d&jt€ ftstkz C v C d2 B



90

o dCtdzlzo Ols L ©O9 H O dadzv odwe dzj dzdzv , tc s |
Qo lstsBOIsd ydetsdzsz toj ¥ d 3" .

v Cdzyd § y' = L tashaids Stefalste/O dizdzt & B dzj ¢ fr
od¢tsted Mistso kzsQskzCOp L iPfsitsQelgtc SO M ¢ O Bzie dzig ¢ 2
tc SBlS s ¥ s dajos@dzj oyzdH dzd = §C OdzOdzOr, -IstsB
OdzOdz' L Olstste MS Odzlz H' Of OLtsdz BHE©GOL E {ts
fted2 30° fi) b dadzafifizion jindzdrO Huctzesdf?.

] BHOA fslstc’" Bdets totsL tcsBdIlsd Jdjf sEsB 8§
odL dzOlgd S Pazhidddz L dzORsHWIS! v E f§t6dd
cOrlzdesC o9 dHOMz] dzdzv MdedzOdz' 9 Hted?2dew Isd m
B ssHEE S dEHcd MdzdIsd L Mdcec dzOdze Mmd ¢ dzO dzq
fsHOd hts° B tetsB § dind dz@dzrfssic dz s datdds Cdzd © W
fjtojlsoatstes ' Is! MW totsL tosB dzj dets® d3j IssH G 58
wWetsets ttsBdls! Mw o dMmdzese 8¢ { tc Stc Qi@ f oz Gzl
(wg” Bsy kzIs Blzlsd MdedzOkzOB3d 11 J w) . H
Istsyded d3' fzdlzs ozl ®§0O) H f icitso B agtdleh o dgd ¢ dzOdz' © L
odzgzlste' hdz' » Odzlsjdz 2 oakL! Cdm H' Of OL 5dz0O-
zOw 9 dzts s odf ®@n C Oz Shpdiayded@dyg” fslste
BgsSBHdCO WECO HBSL otsdzw '’ tctsL fztcd dzOdsdfy) BEE
B BFCO Biygbdzy (toddzdzO dzsC Odz' L zo Ols(
Istsydz" Mmise .

Il dRatsHwyd L odh jod¢C dzOH j datsc 5, dzts o O
tetsf Qo@dzds © dzsC Odz' LOY' ') A11 {w thda d@a
Codif dzj ¢ d § tutdg Sz’ " Enydelz(* B & ¢t o dftf dzjCSen® o,

fdtejodjtwhiz' "7 LO dOmMsizfydddd §OLOdy] IstscC
-hoadHC M m< Odzkz o O dzdzv , hts HBL 9 tsdzw

cOH BEROYHOId * k2 x4 yom;
-Yyklsdzdesmis®, odd3 to¥ o Odzedz? ftotso tsH (Is! f

fgmistas” &



91

- L OgsssmB g | sz s Of OOlsdzdd3 IO
ftedBdtcOs Is' Mwv feOdgd sls O OUf @a Gialf

-hadHGC " Mist odL dzOyYJ dedev wERHADE © 8 &
f ctsc tc OBAOE F dzoz'd L dgj s' dz2 €d My jSltc® Mmd
Ltc f5 @ dzdztc OfZQY Is & 8z® dzln g

-LHOIsdz' Mls¥ L " L &2ZOoOIlsd odfOHCBO
dsotséts ftoddeydfkz tesL ' L dzOo Odzadzy L O M j ¢

-09 g dzts C Odz' L Oy' ¢ Mdec dzOdz' o, L O toC
Of OchdE cOBdscts L OMtse Iz.

[ sy jJssetsB dzfdzg@izy f sy M H sh OMtse " o o7
Slstcd 3O dzedzy ' deW stedzOy’ ', ftOC Isd ydsts, L O
' dzzr ' Qo s s B3OS ey S dg tzth ks A 5 @ Zam'. €

23. [B tokzdzlslzo Odzdzv o b dggdr g dz@ddl b a
dzj ¢ deOsfipdz tc d dg® dz dzW 'ts5’te d30

r dzw odtc’ hlzo Odadaw L O9 H Odg tcOH ' ts 3 dz
LOMssMtsoz’ Is! Mw h dqiesC O detsd3j dz§ dzOlskztc® L
C st tDls CEAzE R Yy ted &zOH ' o .

t Odz' T © dzbindf wedf 2 BZOY' f syOolkSsotsegts JjlsOf
Ff tcOdetiz’f fztc®Is s dz' &3Qa Odedigz ® ME OB G tod 2 BOYO
Yyombtsils’® . O ftgde@dsdsis dz0 2 PGS ofrigdd 2 B3O GO o3
fitejodhizoOdzd W2 ') dioffnesio.dztyf dedsjydzdsiz td
Istcd o I© @O dztdfipdz® € Isd o dzd 2 v HAAEREE § Hzgf Gz § s A j 2
WOCIsstes yg dA& y 6 fr)ddd tz mMC Odzzs ydn fted 2 KO
Qo lssdiROIsdL 59 Odz ' WEdCy' sdzlze Is! L od¢ts
LOBJ LY JyjQpdalZydz Ddjezs * Is+ fmw YdtejL fls O dzt
o' Hftso " Hdzd 2 3 X dzOte488.dzd d3 o d ST Od3 | EEE

A JHSL 8 SezV 2 Mdzsood@s ot o Qetrdzso dzs ¢ yd f Ots
MCOdzgzo Odzdz? fted2 ZOYj s 2 ofm! sz dzj sB R "



92

Hsf sltseE s ff tofs ¢ joDifglticdslz’ * dzly jothifs dzO0 dz! dzts ¢ ts
tcjLbd IsOIs" " fls tsls dzts e stets Yz S 2@ws ! iy
e "' * QlsY O€afEs'tedz!' h 2* s+ qw 2 diBse * tedz Mlst o j
BjL fsfkmMS ' o. t(jLbkd IsOId odd& tet o Odz
C Y 'jstds@ysy Zls' BRzlsd o YoHOd "tsdsz ftejHMls
odGedzWwH

4 C Odzz s Y G W firdstis Is oz’ Hide fwdzvH s Gits ‘teds L G dzv
sdfkz ftodkzOH"' o &CH jKdsdalz G dz® dk'dac @ds sHed®  dz
5OCdBd § OteOR] Istc O3] :

Yklsdd e tsfls 2, (HeEORBL hig6ls dzts  BE w2 I dzdeod fiiry
hts HBLoOBdzY " o tb®HNdfslszD didts o) detizeddzvdeO di) b e
OB B dz " dadL ! SR, dg Y CGteOdzd ydats H s

odB ' Ctco ' Mis! oR' Hdedm dOdzys ¢' & * Ml

btsyds stz yomistsisd *°  O®Y d&islsrs dplsid e
E OdzOdz' L Ostste’ & fff j ClstcO.

] B3j stse! st H O ds'L GiaEHzO @@'da Olststg i<y
fted MEBOH2 sBsdz Iststed dze Iz .

O dzOdz' L Olststei Wnjf j N Mete/rzO H | F ¢ &zOfd ydzt
od 3 tos o Odzdz" o SH ziitpdzls G s | iz C o s BOC dz' Is d
h Jtets ¢ ts iz H' O I®L tsdzf B dzQ®© iz dzddz™ lis O "ts G s
o d Ctfijds 5o IzH dgw MVWjQpjjdedf* P o dHS e  jtej ¢ dzw
Yofmstslsdzse s H' Of OL sdzlz.

[MsBdzdodds ftod ZOHBAR t©WOH' tsdisdz Iststcd dz
Mg, ‘B0 Mot Bz MSC &ZOH" Mz HSzs yd
OdZ0dz0Iststc MY j € Istolz ftodsjj v g Rizdatztizth ¥ dyes 6z WA B s s
"R zdzicAH O S8 Of OL tsdz

it OLsd3 L Is d d3, Lo dyo? dzd 2 OdzOdz' L Olsts
flls st o dats MCOdzz s ysets JYStHTONGO @0 p H | &
COH' Shitsds’ Iststeddzg lz  ° fjtejo' es¢ dzO o' H



93

fismtehls ' Omedzdz SEY | s g o Gl &z, dzj Mis OB ' &z d
MdcdOdk o, O OCBY ybklddosmls' HE §jkje

| O&Od LOktsted MYjSlked® L d - Gl t
fted?2 BOYO®, Odzj o tsdzdc tdzj L QO] EdrdO dzelzy to t
StekzHsd HEBd ks dzdzev S H O fiako af AsIE " fls ¢ .

Vi dzj dzdz? GEBdsedidisd S o, LSt] BO
fitcjoOdglsOy jdz' , §tedL ofjedith s EEMME@s fi§ fjde0siz
hdzw S5 o CstedMmisOdzdzy ftejfjdzj Csted. 4§

on' Mdepys ¢ BY J o fisdgd dzj flattaltOadhy o - B Misdls
fjtcj dzOMistetss 9 Odzd2 W' dz' ste, 9’ WL Odad?
Mfd CcO. 1 s jtoj W dz fo®f W idgezs 9 OdZUDO 6 OC Is

OdzOdz' L Olststc® MY jSCIste® OCdd3 yd datsdy h
nBOC lnjstefdf GRFAOC Isj tod Misd ¢ ©Od3d MC Odarts djlis 6
fsHOd hdd& jlOftsd kHEMDEd ds i dzo tkiod
tcOH' sMdedzOdz' &9 MsO&ksizEEr Ok BB a&dY | @fi
Mdz' HC & judsjctis®Is HAE)@ 4 dz! dzts L O dzOdzh B OB B fzs O3
L dzOpdztacB * dz' Mo jOdeds s ls " fstslsdets LB dz' hdlIs
OdzOdz' L Olsstce® M j CstcO. ] Hof sdise 58  fMdz
MY j © lsdcdzw'Mly dBsy dzde " Mis! o dSsdzzeo Olsd tsB MM
YyOomlstsilsdzd d3d r O P diftg difiy 1 ok Ssidz d

sz HC Y yd2 ¢ jdzj cOlstste wodzw' MmMtsBBE ¢
wWesets o' WLOdO L yYyomikslstss odd3 tod HOdz
sddd3 sdd3 X J L OF tsdzts d3. Il dr" HdzZO dzOf kg
fsfMis® 2dts® L HissfigE s Oa o ifm©O@E o dfj deggvddd d o3
N1H J E MmdskzL YOIMmls ts 15 3 2f18%. 10O y' sk
OdzOdz' L z9o Ols dy CArsttsdls’ diszlz H <iaBtc O € I§  sdPilpls (EPz” a
v J ste] Isdydats HddzOd3" ydzd 2 H' Of OL @4 OH tsd
OOz’ L QIE®c @ B LHL2QEH dO fwOSIsdy' o dz
o dded € dzj dzdz? f OtcOL dlsdzsets Li¥ ' W)Y Sz R dfd Mk



94

ldasHwyd L o dh jCesdeiinnEss ) dza®c o, tzOlif & § d
CstetslsC " odMmdetse € (.

e Oz f gd2 BOY' oditstdmissolze Is! Mw IsO,

- f slst® Beadzl ity €20 fg 5 0 dzj dadgd3z’ ©® 9 OdzgdzY - O3
Y O fMmlis SHlsQimGRBiE BOke* s8d c dzOdz' o ;

-Hdzw HtsMmdz" HY j dzdgv R OtcOCIsjtedMmisd ¢ J dz ¢

-OaslsRQls@fy” © o dd3’ o' 9 ;

-otsLtcOrzdzS " 8 R OtOCIsjtedMmMisdS Mmdc dzOdz'

¢ dzQddts M jicOls h Jqef € stcddipls vz © € tsdzd dz
LOBjJLYJudlsd NhedHCd2 f J tsjOHizsHEE d2° 18 6 Exy
O dzO dzff Olis O 3 s@H ots N d ¢ dzO dz'tsefny de'J HzdZMAW O C I § to d 1
cOH' sftedmistets’ o .

O dzO0dz" L. f OtcORj Istc’ &8 twWOH ' MY 3l Gl 9 d
SH dzeszso dedfnj Oy 2 W©OH' sditsdz Iststed dze Iz . L
f tots ¢ to O d3dzj LOBJ LY 4y dedzw odd3 teb & Is! dzO
fd ¢ 20 dz

-dzj Mzykz yYyoOmbtsilskz;

-0 dz' szHE Mde dzOdzlz;

-Westedlge ° hPdteddzze My jClstcO Mmde dzO dzlz;

-f Ot O3 Iste” .dZs H Iz dzw

t JLIig@As d Yyagrtct 9 Qdetstedandgsso 2z Is+ mw H dz
o' Hf s9 " HdesMIs" f OcOd3j Iste”" © w©WOH' sMdc dzOd
o dnr' Hdzgd &3 H Odzd IO i VO yYstOs Y HH s & ° € Oy

[ dzv Glstcd d30dzdz" H j IsOdz! dzts’ ¢ @iz, secdBOm|dzts

HtsMHEzdIsd o J R dgSsz & yOM' ‘ oS¢ sdzOIsd M
Yyomlstsisdz' 2 tsBdzOMIs' ). ¢cS¢hts adwedzj dz Mmdc
o sz ° ' Yy ddlsd yomse' ' YOMmlstlsds

[ d&zv o dd3 tof df@@aly" Isfip] fp'dzOfiE Htc defds'tso g g Mls J
COH' siRsdz ssteddzclz. | C &zOMdyudzsdsz o Otg’ G
o dCiedmssokoOlsd ¢ dz S M jy' Odz L 5o Odac



95

-OdzOdz' L Olststed M j Slstclz;

-MS Odelz¥ yud fted2 BOY" ;

-sO OdzOdz' L Olststed HBSHEEY Y

1 ted usdzlz, PPFouss te @, Isfipdctizin s tc B & Is deofrpists dzd o °
fsH' dzwels! Mv dzO0 ftsmdz Hsedz SO ff OtcOdzj dz

Il yOfmlstslsdg 2 B d&ZOMIs' HA&Y HESMd HY | d2

fzjy FOEls tcOH ' sMde dzOdz' o odSCtstcd mMistse k
f smdz' HOedzlz’' L OB tstc O R t§ f BB Bz § Is i@ gztcdzld dz&k C
f sfdz' H o dzts, o ftesyj m' fJjtejBkzHtsad €
Yyomlssisd IsO odd3 t¥ o Odzdzy telstslz. © dO o dnr t

] OtcOdzj dz' dzgd?2 OdzOdz' L Olsste MY j Clstck BY
3" Misdls! ¢ @G d@)'ddpdzislsg OMmBRc = dste” 9.
tcj Odz' LOY' v OdzOdzse B9 B° MstczClskzted ISOC T
odStstcdmissolz’ Is! v  yd& dedadey & jCeots o O pAg jdts
Azte' ' . [Budfmdzt o Oded?2 ftedMmiste’ 2 5B Iy dze
hoddsts § j pgetks stsze'dJtesBdzv* f jtoj HOYk HdzwW
SHONN ftcddzOHd otdzsH ¥ s fJdodeddsd 1 J o] ¢
L HOIsdz Mmis¥ MmidstsdisdEH €3sy dzd o * Miss OdzOdz' L Iz
mMd e dzOdz' o . l sdzd L H Ols dO tfz telsia HORR[ @ EAG ¢f o° R W «
My j§lstc © I[IsOC 5 SHdsyOmdts f sHO Olsd M
sB dzOMmlsw & . 1 © yOd , f Otc ©Odzj dz' dz' O dz0O dz'
Odsdcdlsasd H S sets ff jtoj sotstej dgdgw AEzte' ', -yj te,
ydWtese dnrn f jdsigjls ohtadizffo"Cd e SIS &igdzedzinz o ©

[tcEcdd3 ftoeddZzOHBd L OMisshmses @ Odzdgzdz 14
Is @ dzO0 iz’ OuHj'dts dzO0dz' &9, * MC Odziz® yd B {f uz § GO " |,
' f stc' o dzv dzdz’ L S ®de@dz' y zAsla(tdssly) Koy o dz' il
o n B H foff)ls tdzdpr Bz c(Hok s s ded - ) W' odz' Iste’ €
f " Hodh k¥ Is! fjtih CSBHESLORdN j dg Mlis! ) I
COH' SH OfOLBd 9, 3B dzdots E o) dzdS dn



96

4COdzf o2 BOY' odStstedmlssolzy ls: fw H dzw
COH' & dz'c bl dialze #0F © Y o dPs s OB OH ' S
0 dzjS Ofglzz s yd?2 fted2 BOY Od&Od L MdcdOd o
UdtedL BB d dBsydzdesMmis’ .

1 Oo jteh FsBGRdzf2 o0t Odgls 0OdzOdz' Lk

BsHEdvYy' ~ . Itdd L OMktdeslsyls e o f &sH
flsOdzH Dtslsidgdis H E dzv sste' 0. 1 dBd©Os yd 1§ sk
s jtcOtte sltedhkz' ' dWsedkOy' ¢ s = Ot

Yotsg sQWO fted2 dev Isse s Mmd ¢ dzO dziz .

[ MsOdzdz' d@3 yYyOMmMtsdz, k Lo' wLClk L disidsQ dzm
mMadlsdzd C sto B stz 9" WL EdesCddz o f tctseo OH Y J dad
yqWteseadnrn oBjIssH 8 dBSHEZDY Y SO teftsL H" ¢
OdzOdz' L 2 fipdsdsddptf'dm MW i 1 © L 3 dez § sfmdz' H
My SO O § Odatstec ORdzd o [ff l= @ 2-H3[AROHdy da3dls st
ftedrsHWASO " ftoddzOHd, W LHOIde JWgdgCls
f SHOdzdz" = W©WOH' " BMd-g @fzd b2, OgPiyls 55 dz@eBls s
BsH j dzs ¥ ydna ftesyjm' o. v O¢ Cstcf steOY*
OdzOdz' L Ols ts tdafp tizllpth gCRfidAQI0 st deds dz¥i sHIS dz' & € s [z 8
tcj Odz' desdzsz dzOMh IsOB yofmkz hodHGC L d3' da
Hiwedman o©dHOR Mkyomdzd ~dz30Q06 HedistEB Is df et alz® dzc
y'! sdiiz, f sStcW H L LoduoO2dzeddsd M J SlsteOd
mMfEectc Oy, Wo dMessmz ys jinf j Clstc’ o, ftoj H
Bsdzj dz2sd yomkz. stc' @3 Issets o ftod dzOH OR
WV stclz e, w OO R0 s dz2'Of Odg' Wistso zo Olsd i
o' HfMdz HCsozo OAPL]." = L &3 dzd o YOfy'

[ HdAZOC dz" @ IS jglaf , HdzM Odz'L O gy |y t56 Odzk
COH' Bdisdz Iststed dzG Iz, ftcj HiMIsOo dzw & s O dz0O «
Schwarz[221], w g HSHOISC tso ts to jts@iEA) (LB & g © M) 4oty Iy
BOMY " (fdRdzj € B & 6igs ) . v H O dzts d3iz ted ) ¢
LOT EMHO’ e ts oododdedawys, MwjCChiste HfMdz' HY o C



97

o MmMdizL * QdzOdz' Lz 9" HIBPHLAHDEZOH . OHOWAdE Wz
C sl tsdzj dzls * oy Cfpfls toe PHPALZ 2 o MisOdztso dzj dzd 2 1
CstedPdfted MYtshis) ey das | Hiefigisitwtcl, ® ' Mo
Bsxydrts o dH' dzdIsd dzi sB R ' Hdz H-lxY ¢ dzDezy j dzdz
1 0OMszfdddz jlsOftsds tsLodlsCkz §tod dzOH "' e
o] ¢ S tO@rtzL Olststc( .
ltetsyj M odd3 tor 9 Odg f OtcOd3j Istc’' o md
OdzOdz' L Olstdds e ofipGdBQ B M@ ytsstesB Cd. 1 C
JsOof " OdzOdz' L Olstste oadH" " dzv' , fjtcjlsottes ’
teJ Odz' L Oy"' ¥ ¢ i3t dnjdieddssH O digs’ d dEd quasO dzis i ls
JIsOof " silstcd @30 dz' H Odz sSB tctsB @Y dds . Myp &0
( dz2O09 tz@H : dzfsezilpd iy MY J S Istelz) f slstsydats’ toj O
f OtcOdzj dz' des L sy mMsdz toj  MisteOy' =~  dzOMl
tg L lsdIstosy d o OyJ 9 ° 3 dzh j Istcedoeo Odztsfls* ts ¢
o dCdzzo Ols d % 98 jojdfidglistf RO )2 RBtcyp J f stcd Mistso
Hdzw BjLf jtojtcodesGts o  HtsBtoOY j dadgy H j
Hiwedms o9dfOHSCOR, dBY HfEddO dzts tf @& 1J ts OFED dAly
fOR" Wis' tej Mistelz¢Ils! Mw dzdhj ©CwW]H BB
L 02 B3O lydlzd R dz@QPMs dslv e j y d 3" o HO" Is! Mw - Mk
OdzOdz" L s9 Oded m YOMIssls, ftcduyusdiiz Istcde Odz
odL dzO Qlgdlgfeirindy @ Is° ydWictsetsets ff j[B2RASDStcs o (
1 Jted d2' yddis tshmdzse dod H tef) ey edsdstOigids 'L, O dAs |
MftcjH bOHdY 2dzdr fteddzOH' ® HdAzYW HEMd H
1 O 9" Hd dzz 9 ' H odd tos 9 OyY' o, w ¢
( s H d&S aatgligd) tc tstfy j MO dzd 9J CIststedzd 2 OdzOdz' L ©
= ddzO0s y' , hts f toj Hzls'O 0 dev@yLddy dzO Grtigttsde’ dlsg dzw
Hefdz' HY o Olsd Oy dz' IskzH dg sO WOLBeo' My
Oy dz' szvk, WYWOoLEk ' yOMmbsllkz niffEEHO@Af" |sO
Yyomtsednas OB 9o jCltstcdzdms H' OGtcO.



98

-1 O HW C d ydgWtetse s° o] ' MistcOyYdd & dzlzo' j ¢
f®Odzj dz' @ L Qe @Y oS Istcj Odz! dgs sz yOfMm' B
TOKEOCjtededR HA& fsid Hseoddh OdOdz L O
9n Hddd? G®Ruisadgsne &z yomses 2 IsO yYyomistsis
toj  MtcOyYy' w L B J to' cdrimdzy dz gstH@zpdg' LVElgy O &'
 OH)dE ZOdzk ZOH O Ekdz' C Odz' d2 Bisy dzd o sfls
TOOSjtedMmisdS dzj MlsOY' dzOte dzd 7 s iy docslp b dz”
Ciydd MijSltcOd dsects OdOdz' Lk L " yOfte

[3i, L ftsojH jxdtssOdpdrizs s C ktz0
! mazs hdz' 2 HJ dz dzy ° Mmadzlz’ SHdSE kdz o
tcOH ' sMdcecdzOdz' 9, tMBdZzdeo s Hdzv OSPOE teclias L
COH' SCdtefdelste’ Bz yj2 dzjHBd ¢ €&
0 dS scdmls O dstze dsOusq D ¢ &) &dr dz C s dzj € ' «
Of Otc-Qldes® tc O Rdzd di3 § s BY dzj § fiyts 3.

24 (LB SC O dBOIlsj B3OIsdydes™ disHjdz' §J
MdedzOdz’ ©# & adiHtctsed

§) tcOdiRC On Hisfdz" H Y j dadaW B iH i E dgg Is dededy;
fse " HBRA] dedg™ , [z Ig gelagselglsclz’® ', L f tasff @ gE@ gl fp dztg

o' Ldzd s L dzOyj dz' , stsBlsts HdMCtjlsdzgj 5o
Jdzj ;3 dals® o, Sty jdz L VEda dgEES ideld RO
r dmStejlsdej ftso' Htsddzj dadzy ydWtetseoddg W

C sy paRj dsjodpls fefyf s dzfsoy L dzOyj dzdz" .

v BOGOIs! tsn odtf OHC OR HdMC .y Isdz 1
fjtoj lso stcj dadaw BjLY jtoj tco dats”’ (O Qs 1dS © |
HdMS tcj Is dz’ MdcecdOdzd sy kzls! Blzlsd w¢ ]
silstcd A30 dzd d3d ik dzd ~B HEPsi © L Ou dzOMH Isg clzv f J ted Is
BJLYjtjtodzdr MdedzOdz' o 9 yYdWtesebk Wt
s j Oy’ ’



99

-HdMStejlsdL Oy’ = yowmas'dy sd3dzj dzdz? L O

-HdMStejIsdL Oy " L O to' o dzj d3;

-fiteilsotstej dadlzy ff sS9 ' H BRRdzy dz' HQfETE tog Is
i iy H sowy fipilsds e @ Hded = bk o dcedzwH' CtHtso dn

1 9008 yd dz© 90Oy dzdoe ' Mmls! Yy st f dls
ydiWtetse dn Mdc dzOsef g jidagjLiscodmadzjorgey B ° dz! D

rqmctcjilsdL Oy' w L O YyOomtsds, i cddD®dz ¢
L Odgzt ‘ Isififp HifEBAS s B3 Isls* e dr L dzOyj dz' ,
sy 0 yYyofmkz, ftod OS2 LOKB d&@ o d¢ dzs y
L dzOR- S HY figj yfdztizls j co Odz' & yOMk. [ O j &30Isd
sf dMOIsd t' o dzv dzdzv d3:

a(t)= & dt k . (2.1)

HjdiWkdSy' v tHdddyddns ° &fkzd fddn W
' dzls j .0 dzg
IS stedfmissobky yd §jtjlottj dd’ Akt

Sz K _
AD(f)—a_aud(f ID), k I 5 % (2.2)

CS odHds, odOL (2.2) Wodwyl higl:

WG oW Bk ¢ 84 L WD IS ey te'—é&tﬁ)dzq’

| BEdYHE O o dzOfglsxx) s 'Y WithdsDg ‘&Y ¢

oduOLd (2.1) Ghtedhk' &t L dz0wRdsdss kL ' @
1

Dt



100

rgmétejlsdL Oy w BJjL jtoj tco dets’ WhkzdS y' o
wo dzv ‘B dyiaisey j depdlzt T WkdeRQ Wz df g o dL dzOYyO© I
(2.1):

xo(0) = X(1) ao(t) B x(Oa(t k ). (2.3)

l " HYf B9 ' Hdzts HE W' dz Istelze yd,d3 veoUz0 m lsizfs
od tc @sLdd" Bt dzts h | dzdzv d3:

_ur"lx(x) ¢ wo)d (9. (2.4)

[ O &t
x(a(t- k B =Kk dDt k-). (2.5)
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COhts ORI dz SkzH O M jxg)sted ' tpluated dip fiz

AW), By @O L OY dNOkd:
FL) = im (A . (2.9)

Hl AW- 9 J dzdyddzO OB dz' skzHdzse s MY j € Ist
tjOd Loy 2.

s dBOdctsB sis@PMmtse d dzj G'da@@dialz'c 5 ° daWe tisd3O
CoOL ' MisOY' tBdOtedzd?2 ROLOSCI] s, t' o dgv dadz™

¢ dOdk M jSist dindcddariy mHite dcafls ez (2 .
Bisy dzO0 L dzj Rlskze Ols(d.

10 fesyifm §shzCCdidPEEs] ) g dddzaf dzO
1s ' dpuyjds@uidetz Hdz' &° (lsky dsfmls' fde da

1T,
P,=— fx‘(t)dt < . (2.10)

Ts o
(v MOy’ bkOEdkscs | i c i MaBBeHis f1d ¢ o

1::
P«==AF(Wd u (2.11)
Po

2s ' dzyj O@IE R L dzOyj dz' :

maxx ) ¢ X . (2.12)
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3/ BB N jdedzy jdzj oG jlsdydesets M j CIstcO

glzlst y! set ftdfizh [pdadg? sy of dgvdidz’h O fijd
L d&3j dglisz mw MY § ClsteOdzy dzO M ' dz' dz' Mmés iz @ efelc dzO
L fltojh CGsHEEOMIsA ¢ Hkdz] dalyf,i ClIstced Mde dzOd
My " o3 todz' |, stsBlsts f tsHOdz! M j tsB yd mdzj dzdz
CdeW sted3Oyt dz. ftets fd ¢ dzO

4 j BpoEHtcOId ydzO f sdzsd dz¢ O, o' vL OdzO
My jSktcO BOBdB] odcdvH:

2= aFEmdw m @ x B (2.13)
|/|/Ogr 0 Px Ex
Il deOL fsCOLE", hts fjtejHd 5C0 OHIEBC
sBdjyjdd"d 5 yOmlssls' , Hot' od' fj ]

MY jc®Os Hotg Higf sz detsis® o fM! sets M jCsclz.

VL O Odz! dzt ¥ yd odh jods dzOH j dzj OH 846 B d
CoOL ' Mmis' 2 Cdkt), Md csdz@3Rs s+ ¢ ' dzyj ok fteslswy.
My jCSIste, Mt LOHBo @12 LkisoOd3 (2. 10)

1 BedvHE d&O Isj, M& fdijje | dste s jrizdzts o
SHdsgOh@G yomsd ™ MfjSlttsdy, {§ tcd> mgxikts
LABBOIs j di3OIs diddzta ' ts tddAs I datsdizj. € Stcj €

[ HdzOC yd mdzj dzdz' Hisfpdz' H Y j dadaw f sCOL
yomkstsisd, fsnrdBS&d tBYdMmdzj dzdes s kY Sotis fiplO
BOL sots’ WmHjd&' LOftetsf sdzso OdzO hiZsH § dz' 5

IdL detsg wliofdegs H s zZMisddlz Ov ®&Mis ddisjst g olstfde
ftod WCtdRz By dzdets o Hdesea dIlsd Mmdc dzOdz.

l totsB dzjg 3O G tc Oded ydats HdMGtej IsdL Oy' °’
Cdz' € '‘HftpldydztizH Y JHOdzj SO 9" H L Qo jteh j dadgw .
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J HOdzd 2 YO dzO2B ' dz' h tc s L tisHts s o gizdizts ©
CteOded Ydzsh d LHORUK S o ] M€ ddOs plsdL Oy’ W, L Of
stlsjd dzdStse 0.

Uittt BO stlsjd ddCtso O HAX) ©9 Qs'dils ' %
off OHE o Wfigts,yj o' HY o' Hdzsets MECEY desfls'
MdedzOd o, W ¢ i g uesdio Halzbdsdp®OH @ aakzY j o &is s
BiodfOHSBoal (Hjljtdk dso Odkz) WkdSy' &

sH' Cotedhsks ydm' §jtjloste] ddzg’ d3 Al
¢ sy dagl @ Mt :j ¢

. o T .
XU AW = Al W’ * =ax(t)e’ "dt. (2.14)

I Yy dsdBkz Hdv 0SS &sHjd o' wd® dzO
-WEs jBjte] oo dzOYDBBBY W MY J CIste, B A Y
YOMmistsls o 'Fy, dzlstzy yutsWzdSy' v ftod Miss o

Mo’ & ddlsls’ odro L dg@su]j dabC iyl Y Ddz Yj to

1 : , : ..
o=l ui 0 b G0 saskddmddSse 0 (1
ogr
AW slel] di30 H sl Hdz@APJ Isjsdgts €6 'daytig® § 9 d
_ = SiNWoy t - kK D) 1 p_
t) = k 2 : D —. 2.15
O kD sy )

t 5L CZOHOdzdz? B L jtoytico dzeW H W B G (2
tsfdats o daflzy dimige j lfdedgtc j B j L ff j tod tz@ dAs ¢ 9 frudd ) ¢
(ydWtetws dp!)sd3lz  tots L SCodrdkDiadz' g U tedg@sudgd ~ O figlis y ¢

SiNWoy (t - K D

By 2O tOLE BCH § XIS to HidlrpEs e
Worg\t -

" C B OL Jf
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WilzdeS y (H)stsH o dtcOL (2.15) dzOB Iz H j o d
totsL § dzO Hz@edzdz™ A

X(D= & x (). (2.16)

cSChs E Mdc dzO dzzts sBgds W ¢m@ di* ¢ fislses dZ»CP:ogr,iEL@fr)Is
' Hftso Hdets HEs IsjBtej d3d stslsjdz' degdC s O dit

m:E 2F ogrT s- (2.17)

Dt

Lo daa 2.17)mL ey Hd y' dzj yd madzts, Is 5 d3lz 1
SV HE d@>> jdzilfisstgH d dzd yJ ¢ ,d dzddD0O siztisd] o
HBHO9 Odzgdzg?" HB Bt MEEZOHBSeadr 9o 9dteOy J
BEHJ & Misdisd €' dzyj o jzV 5 dfipdezfopdagiz’ oW IZ d
BzH ] dgj Istsydzd ds:

m

X)° &Y =4 xw (). @8

k= —
2

1 OB gy Mls YU s ¢ fstc owJacdMs‘'dikz !, mMwh tso ff tod ¢
ydmdz ydzjdzg' @# tewHlkz ' ° MEzBO Istsydets LB' G
x(hdzj dz0 o fy! Sdgz “ClslF s BdgS OF o HdZ $° 9.
ssYUS O3 o' Hdz € o x(t) dzO Y )y OB dgdzY
MYy ' ol PBJO, L 'fvmTriE Us@.Mwy Bj dzh j dedz' o dBS
LB' dzt N jdgdgy vydzjdz' ® twHE (ydmdkd o' Hd

HjtjHdz S0 OHteOlsd yagl &z d dzO Y jedzdeveskz H § t
sB Yd mdifve OUs@ ¥ tsted3lz dzts® :



107

_ i s(x(t)- HH)’dt _nef(t)dt

2.19
i =xC(t)dt Ex (&%

a?

HJE«d fetc iz f j o] too GetzE s Md 6 dz
er-f BG" hdg Mls: ( xt) Is Gzd Wyl g dZC y* 2
v OCdd3 yd dzts a3, HdMGtejIsdL Oy"' v B4 LU Jte
Isj stej &3 d& tsls jOdz! firsO dz® ts d3d dz€ 5 weoO Mm¢d
MC zOHtso d = : S H O i34 s dz6f REHzPHOL L ZtcOR Iz ¢
C' dzyj o scedgj dgdomdmd’ Hyz tetsL € dzOH O dzdzav :

2 20E,
h= H+22 ; d= fGWdw EE (2.20)
XM/ogr X

I Yy &sBkz, fttd LOoHORE §shkCk LOMG
Clmjdz pig )t ockdfiddE dzOdz  Slstc' Bdzgs toSL G dzV H Ok
h s dzOdzj > d Is "y j Hetzs g MB M 2tc jHOd CLEANE S ®  §
ftesyl M. [ dIls® o L dzOyJ dzdzv o Cjeds] totc tsdgl
HivEBet HxXn@dPL Sdiz o d L dzO Y Qisdls /g digisy asdf,y
ZOh sBEHT OHSE H' Of OL ©tz0es s Colftn degy © O
ftod?2dztz@ I8 j L jto] tcomtts’ RJKEIOdpdf's iy dladdaQ
rdmCtejlsdL Oy " v L O t' oadagj &3 desfydls! dzOL o |
Fdsso OF yYjtejL ofdzde ' df@S INsWCjds)y OFC ted y (
odhj, HB MJcdkOkE HEBHO' 5! v § EdEBIQ.
TOKOCIk s &ZO § Gzj o REONKEEO VET

Xlt) = x (1) eidt) . (2.21)

1 sz dz€ © € 9 Odzls z 9 O dzdzw ‘ o d 1 OHsYB edzf 20
od L dzO'yipw" Ise  tc OL 5 d3:
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do=+ &) /X, (2.22)

Hian)T MigjdiR Gae®ls f sd3d dz€ o,
XM)imMjtcjHdzg 2 CoOHWKOIs Co0Odzlskzs yscets
] tcjLEzdz sOIs’ HdMCtejIsdL Oy"' ° LO Yo
odf OHSsod2 1§ tesyQlnd ydssed2dedes fdzOusijte® dzd -
LOd3 dg¢ " Is' MW HdMGtejlsdzdds a i OHSC s dd3 M c
Iy odbgzj d f4te]ispiste] dapas oHifdtsne d &
mMdedzOdz' @ © yYydWtselz Wtstcdilz.
Il " HiEklsdz s O s © yYy!' sddz * Is' dz' € d
1 tod odBtstc Hfiga] 1§ l4tg Bdfdz o dBtD Azt® Ols d i tots
d Ssdzsdz’ ydz' mls! ° Lkzyds Mlsy tj Odz L Oy' .
1 Of tod € &ZOH H dziZIORIM 2 fMd 6 dzOd® ¢ € B d s 59 Iz
MmMdMmisj ©3O0 L n 'shdes st d3 mec 5 witsHH * ¢ * dzr €' fMls
oS tcdmlssoakzs Is: Mw o HOdMz! ' §d M.  tcd
J=lIsr. (2.23)
[ OYfseid faafs - &Y Zdgsh] o B 2 Bdfs LoO flsfGRO 2
odL dzZOyo' Is+ mMw o dteOL tsd3:

maxN (n)=n" -1 (2.24)

I dte’ M izs ydv teo’ 25 BAcARiE °

m= In(maxN (n)+ 1)_

(2.25)
Inn

1" Hils 0o Z2Hayditd@ . 28) lsted Bkz' &S
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J=—""In(maxN (n) ). (2.26)
Inn

1 ZODsHd B & d2 BOdz dajd tOwR@ Y ([@d@zY2 6 )
B dz BOdz dzj L tdEPhZzdozeERN iz L O

Y jpmaxn 1L e (2.27)
dn (Inn)

1 ' odzVdedzw (2. 2 )3Odetff dgdbg @5 uftdimiizy |
wet ) fstiode disOdzr dz0 ¢ dzt € fyls!  j dzj o34 dzls
smdzso s :

N=ner © 2,72 (2.28

¢ dz0dz" Lz yd BwGlstedd3Odz’ tJjL Ekzdz IsOIsd, BC
MdMmls ] BOshgs e dH ¢ sMistets s ' dzOd0 Bis sdg'lz'e ©
L d&zZORsHdIs! Ho' ' 2CB89 0O MdMmlsj BBO.

Il weCmlis® f'  HiIso jtoHY jdedz?" odh jod¢ dzOH
tc' L dzd r Qi Qi difO o] H j dzts o sOBdzdy® 2.1

v OB dzd yvw
v OB dzd yv o dL dzOyJ dzdzv yty thulsdf 30 dz! dzts
n 2 272 3 7] 10
L 288 2.72 2.73 288 4.3
Inn
J
1.06 1 1,006 1.42 158
Jopt
CC odHdts L GlhtedBOdds tjLbd s5OI5" :
s lsd 3Odz dedelz ‘GdRAFdpMHds dzj y' dzi yd s,

odhJ

i 5o d dzdzts

B

zlsd y' dzd d5B ol T des 03 e
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LHBMS B8dzOdzj dedz? By IstsHE § Jjte]jlse tste] dzdaw

ZzodHS' Odkestdlsdd cwLOsls! o0yddok

fJjtcyszdd dzdf'ce. 1 028" dz2 b s &z daw jteddefvds A Iz 1
(z31A). 17 HodBgatds, H 0dzj ¢ B80,dzi ¢ dfQesofusdiad] 5

fs z1laA MmMsOdzd Gdded [ O¢C dzj dzdzOdzO ° t
szt yco s twBBIssE 9o s’ U !zEONd . K iERO Yy
"delsjtejMm HB z1 A dzg LGOMO" . 0] 9 ' HBHBBEC

L COHiswdADH 3400 ks ' W jfzfC @ Ol d €288
ftso' wWLOde L BBYydMmdzt o Odz' degd 3 OfMYf j SIsOd
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1 dlsOdedzy W GotsH W' 'dipy j H e Mistets & L o' Wi
MdcdzOdz' & k f©j Odz' des Bztc"gO,M" , B@OLsHpisf Is &t
Hdzw " dzgh dr' eaQdze'stef BdsH C sH' W fMmdMmisj d3d o 1
JWJiSkdodess™ tj Odz' LOY" " zla. 1 dIsCoigdee sh
fzCtsoBtEdgt dzj Sz (¢ s) LOMtsB ' 8 dzj ¢ dzOf
(11 w) ' Jdoe@uEdl , L sasdi3lz s @ Seias \pjiff us -’ 'V H e
tcj Odz desdzgz yOfm' .

1 SedzwHEk &&O ] s fsyjm fshikzek 1
jWiClkdodz Mis'  ¢logkj xEPHie HBHSE 8 o dMES
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X(Q=1/Na X&' 4/ Na ) ca@o k N - jsi@p k . (2.29)

HyXeTWodzw' mMtse s YOMls KissdxRyw'd ~MtH] SzI3

KiLd®rdriy! o H' OfON-ddz o' H 0 HT
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1 02 d3j dzkz ® Odzdz? 9 ' € dzO DFo (D, HU
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tcOH' SH YO @ BdzHEZIs' fHtesatsHdIlsd L § j o datss
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"B zdz Mded R L OH' tsdc dzOdz' o .

2.7.0H t£is dz0 dzgr@jbalOd Y dats © e jlsda' tsto j dadzy
B ssHid 1 totsdz

[ jlstsH 1 tesdz [ 1,9] vy ®&wBjbtsH k£ wCts
C i3y dzj COPEf~ dgSH Jhds ME z@HE Ay die € s dst
J Sy sdzj dzls:

AFa Aepa BT D | (232

HJletn N, T' disg®@dzn@Z 9; ( Iz
Al ac T OB dz' sEHO O S jiW" y' " dals
CJ W' y' ' dlsiP) k-®c Om©®dafzatzj ¢ mdzs®™ J € MY sdzj dals
f,TUOMsigBEBUOLE Sh-® WHJ @zMs™ HJ.

1 2Oy dzdz? ydS §OwOdkjltc' o §sode My H
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hk = AceXp(jgi). (2.34)
zo=explax 4pf 1] (2.35)

g4 dz'" H 9" HL dDiztz@,2 . 84&) OnyJj H dy € §) dzezgl
OB dz' szHd, "t ftoj HMIsSOO dzv * dzj L Odzj % dzd 2

Yd odtwOL HdzW Sexpfadizg e HPLOHEs] stOdzj 3 d
yomiz.

] '"HjOd dsdiskz o df QS I HY taf ' @20 1 Otz i) IS
fs 3z di3stsy dg® Ot Jsetf” Hz* 9 d &

r= %1|e(n)|2, (2.36)

HJ e(n)=x(n -Kn A1 émﬁf

1 O9 H @ dgadpvls Orts d3clsjtsts B 7 " Hdets a3 dz' a3 L o Ols
f OOBISBORBIS O ydmdzkzte § AfP{ ©dzj iz z'@didR did
o BOEOEdC R sdMtc@®s ydmdzj dzdzw .

rdzv " Hlseo jJteH) jdzdz? yY! SGs8 Iso jtH ) j dzdz
we O o fisdlsj Sl deds dizlstzn dzlz

l JteOL (2.33) d&OBERZHJ] o9dcdzwvHLE:

~( p= ekp@[ - ). (2.37)
1l todtc’ o dettlzs dif todelz sH J 6 d BB

K:Cl -C2 AOO,

PA
W o—e w0, (2.38)
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m=a(n Dx(nexp@ln L)

frf%l(n lexp(z [ 1) (2.39)

lted?2tg) B3 s dadalz 3O Is! H' 2 Mmdaj L dzOyJ dad:

slsted BAEEHA=L, HOok KO &is:
Cs C2

fp &7 . & (2.40)

A dzj dz' dz' 2 dzj tc* o dgW dzdzW h SHts dzOL 9
exp@n- Ur),dzj sBrn " Hdzts o d tc' "yl IS dozlD@RE0O cCCn W
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HOdzd - . 1 OL dzOy 4 dz dzj Hsdz' ¢ d ftedL o jdzd H
B di2'L GOt Od3] Is tc ' twls to JIdFOdHff B3geB@iss z dzO2 d3j dzh d ~
l esdz €, o wedr odSttdfMmlssoalzsls! iMw ' hj
LotsHJdsj d2 ddz | ©ftf C MY tsdzj dalgts HOjdalz'dzts * H 5 i to
WOCIktstedL Oy f sdz' detsds’ o, HdzWv  d2® Ptz di
Odze tsted Is B3 d ) gztts dzgtwfeCliasate@dpdss o " Hdz' €' & H Odz
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x(n) = k‘ailhkzﬂ'l. (2.41)
v IBdizd jaoisL ¢ dzv H @z 3t B 5 g0 tzts dajtsdzy ¢ O dz' dzq

2t s dz S Mdzed B f OtcOd3j Istce Oz, to' o dzv dzdzv
odedzvHE

o (2.42)

Av &BOltedyw d&O° Mtz bztclz BOtcd Yy ]
[ dzv o diw' " s ] i3d asH O GBSy | disd Y,
v O¢" h ts:

Q@=1d 4 amzi "=0, (2.43)
m=0

H K=12,...,p.

 0dz' dzOH fddals j(d2s s4A020)° e H

1-2 wvwHS Mdmils) d3d,, 2RE dzls $YdkiBa, dz0° Bls OS¢
(p+PHEC . 4 ¢ dz0eh d ' tewHCd, slsted B3O° d3
tc' o dzv dz' .

222 wWHBS Mmdmlsj d3d,, 2AR6 dgis §2idsiaw,,dz0" s O¢

(p+1) wWwHCC. 4G d&zOah d y' HetwH Sdappmisly tef
tc " oidzv dz

w IS0 HOEZ teWHHSE O, stsBlsts dzso © MmdMmilsg
dzOMis zf ded d3 Y d dats d3:
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p p p
"th danzZZ " t. hy, danzd " THanXe1i-m
m#H m & m 0=

p - p.- - p-.
danZ ™ t. ®h, dan 2"  THanXp m
m 9 m G m

dz® O Rd3® ,30) sy Cdds Fdsd| dzts d3iz

©

AmXp -m— 0

- 7O
o

é- amXp+2 m= 0
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(2.45)

—— =) =) =) ——y—> —) =) (D:
|

ZOrlz d&o.) i ks Mdhlsj gz d

dzy ® ° H 53] Bch,. Bz H ZIs!

CaxptaX: - &X -Ffa

l + + o -
‘: i Xps1T 2 X T ap » R . (246)

Iapx2p-1+ AXp2 T X = Xp

t

Idwe'hdehd vys Mmdmsj Blaya.. & BOYH Hdgls Oa

9 JeOL

(2.44), b, |V ISStsesdE HOBEZO @ A jo d3ts 16 dzd

tc' o dgw-Hzelzs thtsteWwHC E2:
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A anz”"=0, (2.47)

H J&=1.
rodz’ , oL WptdHdd' §f] defds jedge™. dz'4 ) ( 2 " H Ml O

C stc' dadav o' 9 dgndaglzy [ (Is2te 4d70O)° B hj S H dziz
¢ o dgvaf d " | Bis to’'d ydas d3lz® o d ¢ dzvv H °

2 Doeereennns % th Xz| (2.48)

L MMl Bd &' o devde (Rh4Ag) L &O2H ] B
) s ipjoi izt H dBrE diodp S ) s dzj2dis ' WS L S O3
By O fojHimlsOodlsd k& odedw Hs'Of ldteholsn Is il
6" odewdzdz 2. 46) W HUEW ozl o) aal oz dHEs BOH ez 6 5

sBUdmdzs 6 51 Mw G tole, grdzve of s@' kizts(dpo. 4 7)) .
ldestedmste s YE &t lslagudsade o) @22 o 4T dzO Y C

CsdW' y' " dzls L OcOMOdedzy = yOMmbstsisz Mmddzz iyt
ak=ln‘$—k‘, (2.49)
f = arctg 1N 2q/ 25T, (2.50)
Rez,

stejls' 2 L OC dzv yded 2f tsidE Qe iy @) b’ cie® j HstO
odCtstedMmissols s MW Hdv Wstdzo Odede” | dzj d

fsls’ o Nelaftds ' el ézy SMded = HiEH).d3) st pdz § Ot
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oditstedmlstsoz’ Is+ Mw HOA Hdzv o dL dzOyJ dzdz"
sB yd mdzeLe@s ‘ofiffrtic O L O A3 -

Ac=|hy, (2.51)

Im h,
Rehy

g« = arctg ]. (2.52)

[T dMOded 2 0Odzc ts B\NClstegl3tf telrg LCCAAR[HRO "0 * HNEZ € °
CdBf dzj SMded s LcOMOs ydrj @€ .M sdzj dgy' 2 dzd =

1 J Hdgd € O:

9 Jdzd SO ftsndBSCSONEpgd oo dzelzls + f BFO o ' +
HtseotsHdIs! v o dptcdztizit®) QB s tc“ jo otffBtcw H € ¥, (
mMdMmlsjd&dd L 100 ° B ' dzr " j()z &R 2dedr tc' o dg"

wChts MdecdzOdz dzj N$2 € dzCxi elpder i@ @O
d WfMfsdzj dzy' 2 dedr S tsd3f tsdzj dzls, Iss oaddzd ¢ O L

10 f.OCisdy’ udddiizg By o wf dzzC 'jalz) @A ] etz
dd 5B A" Hdzs Hdzv ' tadjcCshinll w{dz] ddAEH Jpdts slBtlsdE Yy |
fijtiodL dzOyj desd3sze o d f OHK 'zo {f dstfiprdd tf iste Wapdndst
we o jgCimY sdzj daydz? dd®' ff figdg.dz’ o f ad®n N (2= dgd2dxSC C
Of etsC Md BAfY' 2@ Jtc®L s5d5 (2. 36)

CcS fCOLOds odhj, Bsy dzdeo s Blstcd B3OS
LOBJj LY Jjydls: slsted &30 dzdzy B ' dz' hd Cdsjtedihm Isis® Hz
ZzO f j tohHtsRL sz j s Of O djIstsHEz 1 tetsdz ,
dz0 2 o34 dz" d n C o OWRBO sty jiH Hstdsidc d | 'S Gndp/ tsdidg
Bts H | @xizdz |, wess dzgOL do Of Is L Oc Odz' dzj dzd
Mz tsfilsd zOdz desdsz f * H R SH' MY 6y HEQ dz@fez! Haiz jsa
LosHdIls: Mw s MEls' HEts LOHOY' §td dsd' O

VL L EZdstse dzj dzts Bz ez@ Y ifp iz dzO H( g ' dalft ) - dz'H @2’
tc'dad yjoj t' oadawdedzw Bsyj BRI ftcdoj HJ dzj



130

é_- aan- m: ens (253)

m=1

Hp+l o B

Yz dz o' o dpledBOE @R SBJLE fsBddSk Of
dz' dz' 2 dztse s f Jto] Wi CGapd dziy s dpdzCal” Hdzy MY ted
Of ets&BBAY" " .

[ odgdzdzy  (2.53) ' Hjdsqudes 5 o dgw
fJtoj HB OYJ dadz™ , w Cd tsts L Sy HAa20s df frPdizOR dzts 6
f4dtcdHBOYd dedz". ) O3’ Mis! a,BEFE@OLIS{f R &3 pJ
f Otc Od3j Isds' dzizdg'SL' Nk A3z 9 € §f @ ik @AsECE tsdz' fdp' tjos B C

Alen/, © dzj Mz CoOHELOL o f sdddss Nt

odL dzOYyoO' s M2 . HINOC Beks HEEOs deds 9 Olsd § 59
B IssH ' dz' 2 detsets f jJtoj HB Oy dadav .

IdL dzOyo’ dits L dzO Y pdedez L GHE us@isisjcldists iz’ dz
fjtcj HBOJAdPARW'BHSd d2ZO2 d&3j dzh dr C o9 OHEKGOI"' 9
d Sy tsdzj dzy’ Odz? dzO Off tetsC dgf dgO(y20" 3 ) it k2 tmiABsc
e Misd dzj "  Htsd3ef R hf Ot dglg’ st "Lolz s yd Mz sz ¢
5 €5y dsihis efe@eil * B GGl b dzffodg’ depts taads o C
L BOlted yJ st tdtsL d3' tetsd3

(2" z2)h=(2'), (2.54)

HJ(N3 p-d3OIsted (ye¥1) i o j € B;tste
(N3D)-9 j CIsstc 9" H&WgEC ' & du &e@qDs:lIs! Mw o
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11 ceeeenen. 1 hy X1
2= 2172 wwennrnns % ’h ::hz X )=(2 . (255)
Z‘]'_\I_:I'Z!z\l _123\‘ * hp XN

CRRdlsEd ki ZOIstcd' YyBO' o:d ¢ dzv H
M7= (2.56)
H Jg;k=sej:(z’] x) =g (2.57)

109 jHjBsS M " 99" Hdetsh jdadzy WG HiSL 8 [
(2. 579 eztsfidgdz BO' o d & dzw H :

. N
S(Zjz) -1 .

9=l (z)-1" 9%~ (2.58)
| .
iN , zjx =1

O ZOEZsE " Yydets v ¢ sfidmMOdes odhj odte" hkz*
dzj © ' HWO&j KO ditc ] Odz! dz' 2 MdcecdzOdz H " ° )
fslstc’ Bdats totsL G dzv" HOIsd isH j dzdf 9 dS @ R AN ts
o dtcOL] BBOIsd o dcdzvH

x(n) = k‘a'zlhkzﬂ‘l (). (2.59)

cChts 9 disdeste dzsc ts 1 Wy telsH Oo d € =i d M
L O3'x(Mmsidad yn)- e(n), Ists dz' dz' 2 dzj o' L dzdyjoj t
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ftetsyd M, hts MC &zOH O s/ dhls deacdsdntzalgs] N i), s dz
9dG dzW H :

x(n) = -élamx(n ) k‘é:ane(n 1) (2.60)

t " odwdzgdg" (2.60) vyj BSHjd odfOHSC B
10 fjteh sdzz | @iz @3 i$ 8 B i @ igdy Wdzday © oz’ dz'
4ty HBOYJ dzdz” :

x(n) = -k'ailamx(n ) ed. (2.61)

] sto' oylgs tca@dff2( 6 0) ,° B(Q@udeddyd hdgj ods' H Y tS:
SHdzy BHdsd3z, MOk L vy ' feduddd d3J
LOBJ LY Jykz'jL &z @B ' wezOtfytdatsizhlz Gei'd Isd 9 dzts ¢
oddzdC Ol fodBddzSd kb odL dzOyj dedz'j dAigsfjow
CHEW' y' ‘ tptetsoff j tzPpo d Rl cOo 3y dz' L dzOyj dzdz" .

Kj2 djutsd ¢ ' (sCkOHjds o hdksstb
tcOH ' tsMd ¢ d@@els’ oo d Hilf {AfHC dedp@dzirin dz@z Isdz' f j to !
Ctsj W' y' " dals fjtojodihtda' o stz Odz Ldzd iz piglddn o
odL dzOyd s § tseotffH@d 5 dz0 dz, hs " OtOCIsj tocdzts
"B zd fdzd S L OMB © dzj ¢ ZOMdzse s L dz RO dac

VHBMS sdzOdzj dadg"C d d3 ! Ieerdady’ Iste j tifzgzw odt OH G
Md ¢ dzOdzh 8 M ¢ 5 dzO dzj dzdzw CdzOMmMdydesegts d3j IstsH I
C s B dzf S fifdgisdzi L Olsz 28 @y d o', s s sflise o df O
tcOH " tsfd ¢ dz0O dz.

[ dzv tetsLedzv" HOdzdz" yY' et EZHBME t5dzOdzj dzo
BilssH RALR] S @ OHlctOsdz' 5 3 "dglisvHaj dz' hts ¢ ¢
dzj L Oz a0 dE®GY dzj Sded s Md dez s’ H .



133

[ dzv  fted ¢ dzOH dgispdfe] teds’ Misdds ' Ui OEaz] dRlds.C
CtH' & gREY iz gt B sz Bzs) BEZHj ®BOId o (

o )w=§’lAkexpg Bt -D 4 @Jashz" (2.62)

Hdltn INh Aexp(jg)z. exp( 24T .
1 j ez yHe @dsdz 3OBIs!  HJdd YddR @i ke

2 Zwo dv s st MY MMy BdrEEs Q8,0 Bt % s &

fefdasbgls! Lo ol HAMEY R EBPRd sklsd Of t¢
Hef SBEEcY BsHj & , MC&OH,j ds’ t H2AMemEs
dzj L ¢ QdiOF dislz fry :

RA(Ea Acog B (D G glEhat hg) ) (2:63)
HJ¢n ON.

) s desds MY StdBso Odzd2 LO HEfSEsEEE
263) ' FgBlHj &Od o dH:

F2=6(z z) Zar" 2
(Z)—kO_l(Z ) &acz", (2.64)

Hij@=1L O o dL dzOyj dzday,ds5, B b0k lisif) szl dzj € i)«
14 90)SEB HGjdM lxEO y Cf E#sO Liyds o
2p

Q=0 z- (2.65)

k=1
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C¢d Mmda'dn mgPdedey), o Mls ts s ouddsds IR H figtady f3tzs
BOId=7, bisdlz dzj o OIS sl IsHOS of jshgls diztsdis

a0 2°°f (2), (2.66)
GO kO¢d MO Sstjd , "t ' §tdddsdcd
aZpZZPf*(z):g)aZpazpkzzp-k. (2.67)

l soddzj dz FOKPSly @R'H j s Hited o didztse € Iz,
s O¢ ts) f 5o d dzdz BOIsd o9 &zOMmiIsdoe ' fMmls
A= &paep 2”0 & 2p, sOCdd us{ridsshas A dzj w2 L dz
tc' odaW dgdz", BEZHj] dBOIsd odcdzvw H:

apx(N- P) 4 (@, X(F PR &uXn P H O, (268)

H2p+1 tn .

[ dzv ' " j dzdzv 68 t® HidyEAR by ] (d2d. dztiz oodr® IStSH
Blsted 3O @3 MY 6wy | desly M 'd3sg decdpdptizj z 66 o elzdzV H

Xn- P (g (RAN P B gEkkn p-® O (269)

gftewy jdz0 Md d3j @' v S bigxks @.dg
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Il EHsMC sdzOdB dedstsicdslz dzO@ f jteh sz j S Of
f4tejHBOYJ dedav , davdiy dizOUG RzQB" dm® alsfy v ¥ j dz
ff &3 sted ydets® f sd3d dz€ s 2z’ dzg' 2 dzsegts L G dzOH

e = %0 4 (0,(K) xwk 6,(K) 30 (2.70)

Il dL dzOy jpdzis n #zOpls © d3' dz' d3' L KO HIde OfpW  shif ] ds(
L G dzO Hizdiv e ©

ri=a &3n 4 (2.71)

O dagj M0 { SopiEsCtzOdismpsts] He O day,) dziB
odis@ (2.70) .

CS¢hs fodte' odew ' dsts dalz dzs r SR QI dz'ls Y
Slsted BO' BRs dzstc BOW dgisy e o tdr dzryf of GOB AR BO
tc’ o dgW dz' :

20,
% S
RepQop =/ (2.72)

%,

Hi Bigsf)¢Egd y dzo REOK dnfe Y i3 Isted ydzd 2
Mistseo g, L ZOYOE Is! MW o dtOL O3 :
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g,(p)
rzp(0,0) ..... F2p 0,D) g p(l)

Y g, 1 1] (2.73)
r2p(2p’o)--r 2p(2p !2p g*p(l)
9,(P)

[ dzj o) dels d REOE ERQUOE 57 MY 0 dLOL 5
1K= 8 06y Re xt 0k 0 (2.74)

v fesyjf' (shkSCk LOMse' o dZj &dqfjdst
90y dzd 8 { A O B cwB ¢ ds Shighze O dfHEEIS dibdre & todd
' M jdede® (2.72) t' o dgv dzdzv .

28 (sLBSB@®® JHS s | thlsalzOtdz] drdzv
9 L 020y jtagias'c B OL s dzlz

{ SLtotsB dRsfEHz h o JEESY j toj Iso Stej dzdzw fnd
EHME 5dz0 dzj ozdsltal fige@xiz s@dfds d3' oo H € 56 sdzj deezyy C
¢ dzOH tshy R dzO bztf tc O L (2.72), C s dzj ¢ f)dzO
LGAEZOHY o Odzdptzsfi o G ZOY dOdz

e2p(N) = Xep(N )7, (2.75)

HJ 9 § € Is s tox,,(n+ @)dzt © fd d3d Isted ydad 2dztess j €
L ¢ dp@te Odggevd L 2Oy O¥ Is'dipW o dtOL OB
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ex(nt p o ggZp
e u é...
é ------------ u é
ex(n+1) u é92p0)
é 0 :
Xep(N+ P) BXN 9y ;ﬁ : (2.76)
éx(n-1) U Aq
Yy P
Eroereene U Geerenns
n X

J y! Az o dtOL " g,F00 6 G, W ohdty ftse
(Qte+l) 3(2 o) d3OIstcdoyeH seltetdy § 1 O (i) dewodzd ~o9 9

Ctsd3f dzj ¢ Mdzf(B.... B Qdzdfizgd d3j Isted ydzed 2 S5 O’ OY°
B3 a3z o QR PO HIOIs' 9 § SR st ¢ dzO dz) 2 a8z0 dzdz

s N-p S 2
F2p= 4 1(ezp(ln)) : (2.77)

LV tejLizd O 5IsUEKERIPO ddstsizjdzCdr) IsolzdfVdepdz"

80,
& S
RepOzp = a2/ 5, (2.78)

e

HiO,»-(p Ndzkdzr 9 jClstSts.
U 550 i3t Oa d tg fakls s o d3j lsfta" Y dats o Jas@dY e

Rin= & (G, (M) Wl DXAD . (279)

cehts Ydzj clatfOH 3 § dats’ ef(N a30), 2K o 1) dzj
o dCsted s tsotdzjsLidz dig s Iz “|QO@] 24 € dgtPdeleds’ L k& * s fw
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N-pd 2

Pap = a e3p(N) (2.80)
vts B tslsted dh sk oo milzdzdzz
ao,
T -
R2p0,, = a2/, - (2.81)
%,

[ji foHo ' 2ddd hlsedrRtsd o' H& UJj dgf " to
W dzdz ©BddzS , K®H799dwe@H] &Old odc¢dvH:

Row= 3 (G, M) W) ). (282)

i cLicsBRj WERJHSC et 58w Mydzjodia i GOy °
WY Blstd ] BHARY | dzdzy ' s ANB+18p° EEVE@IE dzC ' o,
slstcd BO' B to' " j ded®H tcd@@2zds | de fuf nrd Tosjdg dahik
fstcWwHC vk lsasdy O8 &dzd ydhmes Mddkems’ °  daj
O stodls Bz HL of sy * dEHGE | o By s &' H
M dzms ™ H.

VU fBHOM hsdkkz, §' kv sltedBEOdedzy tc' !
fsolbsis ' Is! Mw Ode@®dgfde'dgs bos L ls® 7 ip@ue fipts dz |
tc' o dgV dgdavldy (20 (2. 52) .

ssBz BsHJY' Cto Odd?2 islEts@M HitstsatfQirkzds
ORY dz' skzHd D HOND dz'fidf dzk s SHzs 0 gty g |
fjtejlsottejdg MdedOd @ o &jlssudy’ §&h

WistedzOy '
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O dzj , sz HISBS SdaBds Eaf 2L o S Sted fiyls O
Okze sted sz Hdzv &g Mjddzdgn daaide'f @ sy © o L C
fOBPIted Mmdc doOz b, (O O ¥ OL k) .
odL dzOYj dedz" R OLOSIs] ok tctya & dad dzly d ¢ te@dtr dzg
OROW Lk Bl Seg B ddd MYy jSked fdcdood

29.  BL s ¢ O taklj@pkszy § Wd Fiz@drco L OMtse ' o
dzj ¢ dEXfifElz Sis to  BOdagy” * dal st 3O

v jSlstc e Oz ftslstc' Bjdz Hdzv OdzOdz' L

v BB f fistdes e §BC E sEds@ROEB  d ke s
uf jClte MdedzOdzz o dL dzOYO' Is ikt af 3@ j)ic 50 dz
dzj o Isj ted3 dzO Ay Ofiesw@sls € @t dz’ H s o dzs s

(

(2.83)

1)
1
—_ = —/=>D:

T s
- 5

_ . 1 .
H JZk:e(akT”prkT) (ZT() - a jrf T

Kj odL dzOyj dedzf o5 BE] ¢ § L W'z § PE iy s dzjudd
o' Hdzsfdes §syYOkSlk CssicnddOls.
AEdS Y'Y (2. 83 j 5D sdpte@f) daz § dzj

& 1 6--1
= o, 1 1 ] &, ¢
>E(z):ahk(1 = ——)  Fh( T (2.84)
AT 1 (gz) T 1 (z +)Z2 )2
Zk Z

5O MntHJd AN 48 €8 |z2/<l. ¢ HEY odtO
odCtstedMmistso 2 Is! Ma=ef™,H fjdsttHo' ¢ GRtoyddadze: 5 S iS te



140

C . J o madygzef for
£(1)=TxE@ f p(— & —ed)e?

k=1 l' (@kT -e-akT)ejz'U(fk-f )T é4dfk f )T) (285)

0 fefsizHE 3Ol o dcdH:
& f)=| %9 (2.86)

c ¢ 9 COL 2o Oditsin? Is tc alafifpgls dz@ W@ Is+ fmw )
iSCfsdzj dzy' 2 dasOYy' Of tots@ Mddzj o Isj ok dzOR
fsd Ho datsfyls' .

I LedwLSCE L Is'ts, Odz®dz deOalp Oflstdls i KO B &
" dOSYdiW tetse se B MifteEOmalzz ¥ L tesB dIsd W H ff t

-sHjdz ddayj |, sginlz 3Gy JsTzj dels tsicdtsn € teQ fipktzdzd
(2.86) odL dzOYyO' s'dn (@A hlsysdps@sds s dzdz
oMz dtadts O dzj w¢ odtOL (2. 83):

D5

£n+1) hkzk, 20 .

K (2.87)

1

1 .,n¢O

—_— —Ll‘—m

CShs Mf(ddzOdr ' 2 mMdzad 5, Ists j C MY sdzj dalsd

el@f v nsL OB jdlj ytedts tSHoEsEs Stiddkkzits:
cos(pf,+ g zy jtejlsotstejdedg" o° H (2. 79):

%(2) =& (—&

_ 2.88
k=1 1- 7, z'l) ( )

C S 4 Higlsty gl <|2.
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-Htelze] fwdflzh jdd' {(cdydo ks biEz]{C
L Ols z 7' ® ddmiiiEzdf o * H tpifsls L Coisdvl tg g jfrplzls .

COstftodf zh j dadevtyf ‘oHdEESREX o drd’ "z o dtcOL  (
BzH] HOoOlduOmMsm§ tcflgdety Iso stej dedzy @aidls j to
EnN).o sy j ClstdOddz dgpdijlace ® ° dzOM ' iIsHjdz' B

- N O 2
&(1) =& Rel 2P ¢ (2.89

Aj to' odgwdgdzy o dL dzézgc{@fdz:s;. 020 ) ®E dades ‘LSl

BjlssHEz odL dzOyj dzdzvr M jSlstel V0O’
Ctds C sYyOMmdzdn MdedzOdz' 9. vt s o fslstc' B
fd ¢ dzOdz' o .

[dzv HBCOLE f jdetdmBe s i@ fdcts@ds dzsc s (
fteso jH] BS d@BBH jfdocOcRieydzs 3z M & d ted o bizls
oW BsC lsdtsets ' B Zdz' flz, dzstes Q cdpdwosd fyefde jefisissts:
Zd Bs MY jSlte ftew BsCklsdsets ' &®fkzd Mk Yyt
ANzt * YyiBih) gzre Piiffidiztso Odzsets bk H s5MC HedfApz] «
sOdzdz? hodHSC et § jtojlso tstej dzdfts d iyt | 2268 O dz

fourier approximation fourier spectrum
1.2 0.25 r v " - : .

.
{1\ A~ 1\
' IEAVARvaEvany
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o | 005 | {1
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02 0 y J L \ /) £ 2
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{ (320 COEHO@EC ¢ [ dB2luef jClste ' &k
C ot 2 dzitshy dgs| ¢ dzO ¢ NdcdOdklz L O djlst
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08 chebyshev spectrum bessel spectrum
06 3l
0.4 l
2t
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T
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0 \:I.:"‘- ‘ Y A i St D " { I ‘! ‘I noA b A d A A r b odox o A oA \
VYo o MW wlafMMMMmMMMMMdMMMMMM
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1F |
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tdB. 22. wfjCilsts {tdB. 24. wfjClsts
) d ¢ Hz0zds3j d§ t5H s @h MdcdzOkz L0 &)t
4
35
3t o|®
25}
8
% 2te L ]
E
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1.5}
1® 1
0 TTT,"‘--============
] 5 10 15 20 25
n (samples)

td®. 25. afjCiste Oz §26 fptirs Gz e & dz

1o jHjddr cteOW" € 9 BOY]d A, h s MY
fdc dz0wiadsf 5 k' &0 . WikBi @8 GOYs: o c
LCOMOY i s sAtcdazdn s wCddg MmMS dzOH dzts
dcdodl S stc nodcBdaCodyp dfBR.25 g0 " Is Cuf 2 HAdX t
o dcdzw H, HEYJ Ltkzyded?2 HdW o dL dzOyJ dada”
' dzdzr f sh'Cd Odg@dsEsts d dsOtzdet st BOY ' T . K
f'  Hlso jteHy k' H§jtejoOcd MfjChktOd dscs C
Slsted 3O dadz tc Afdj.C Is g tieg Ises Mdasdzds * s ssHd Y
My JCltokz md ¢ dzO dzlz O heoadHC' fls! L d3' dzd
MY j C Isas0 dalts ) lss' dzOpiesy vH 2y f jtej o' ©Cd L Of t
ftetso jHj B d3tsHj dzs 0 Odzdz CttetslsC slsted o O dzc
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s B0 Is d Pl 2 @dadndz’ L intd G dalzts sted o Odz' Mmliss .
o' Hfitso" " HOB Is! | ydWtcseaddz L OMmtse Odigs fidds tc d d
stcedB8 @z "ysffdzdzr i o odL dZ2Oydis Mmf jSCIste s
o' Hf so "' Hdzd n mMd e dzOdz' o, Is © i t gads'® s dgs
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) Of etsf t dAke Oumtsiko sdzv ©° slted GO 2,060
Odif dz' Iskzh o, WQQfls Wds@ j dzj tec j sdydesets My j ¢
o' HBd&d~ o M dapPziz] dzy’® 2 dzd rz. z¢ SdFfdRdedaldy- Y
fdcdz0ZOP d&zh 5L osdzv ', L O MU sedse Oded?2
ydhwtetseodna t©WOH" tsiHcehpsasds ded, d3q s Blaragfys  ved -
fesosHdlsd jSMitejm ‘'Hjdsd¥' COYy' s Mmde da

211 (LGB C O &) K6y H . dibg ¢ dadak
CONkdsC Bkl OB OMEBE kO

v tcj Odz' dzts BBz ftotsyj M’ o dWw e dzj dadgw L
Cde Otz HEZY JsBOCHISEH B OLCO0s Oy Ot st fftotsy,
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ddzj &3 dzls * " dz. ) ;

(IR L ydodzjdgdg" @3 o' H ‘jdj Sl EBYELE
L dzO- SH W Isftdive &' .H  dzO

4. Qi duitks slsd o Ctdstetsd 5o Oded?2 s &3

iOCIsdadZOf sHWIs! MW figls @& dzé W dzts Bk

if OMmdia dzOr sV l©/ dgEC dgjs ezl z

5. 10 Idisd O0CIsde ' L Oy~ (9 ¢ dzs yj dadav

ifsmls' 2dets o€ dz yj dz' ;

iL OkH' SfoEmsdds Is! MY h i dzdzstf | Bl By Kzt y B
h s dzOH L OHOdzed s L dzOyj dzdav d3;

iL HdMlsOdzy' 2 ded d3 o ¢ dz¥ yJ dzdz" d3;

it to EanOe o of ¢ dz¢ \[1BTRdz d5

665 osdCttedmstsolzo OdzscBz € OOz 1 j tej H

i11, hts oadCstedmlstse OO dic G Hj 'totg w MY 15 Is

11, his odCislfthisas®dzdzlst § @gzn Oy '

i11, "t odSstedhmlssokels! COdOdd §jtc]
jdzj CtesBOGdz Isdzd R sz’ o ;

11, offdddstseo ¥ Is+ ' dzW e Oyd oo sdz' & O dzO

zdesSd?2 MmMijClte Goddeydi@dedn H 'dRi,ls s
Isi ndesdztse " 2 tajdE @QRE dzapVdzt o tdfogis olzd o yd dpdzts to
sLdOC, LO wedddd @B} dzO0 oadwedlsd 11 Jw

e@Di[):
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iz ' mis: fshzCEk 11 J wo dzff dzde ¢ O totsa ff
Hy BOMCEZzE dg@ & BB § SiH@EE OBEzZOY ' . [ 4 BOME
ftodlsOdizOdzdz’  tcOSC § § Wifighs toosfity ' dzglz L OMis Oo dz

1) d tfotc'tsdlg & Is! fmw Jdzj ClstetsdzOG dz' Is dz' i 5 dz
4wy HOY ;

2) " deWsim 3Oy f iz®ezd Hdzd - T € B Rz C Oy

3) jdzj CltesdBOC dz' Is dz’ o df totsdz’ dzt 9 Odedaw
BOGdz Isdets”™ ; S ZOH B9 5

4) " deW Oy tco sdzj ozddf wswdd deps de@oAEfE dz@3dk

5) dzOw o dz' fMls: 2O ' aftetseo " Hdzgd S tsodnm
9 ' HGEZC dz0 L sdzH kzsdRd 2 Jecflapss; s yOMmis sls dz

6) HJBOMEEZE Yy tLdOSd, "t oadL dOyoO® Is

v Yy HJ BORYEZBYEH | s odCldxe JHndew b @
tcsL fo Qg A1 [ w.

1l tetsyj M Qo lstsBOIsdL tso Odzts @ ts fshkCEk )
tetsL f "deddzO olOO dzts € Odz' L Oy dats dglz [ muj >zd dg)je.Is tsrazt
fslstc’ Bdagts i3OI odd3 tos 9 Odz' ded?2 @B diisicds B,
fjtejboastedisd shkztec dzd3GdddaddizdRd crdd” h A csts1 OE@xZO «
1 OHOdZ odwedwels! mMw § Otc ©d3jddde din W dictdeGdzia
1M Jw. ?Qdas@GkdjsO0f 11 Jw dcCod LEkz' Is: Mmv

1 jtwehd?2 JOf odd3 ts o9 Odzdz? Is O j azPis dp@ dzd
Off OteOls Hd&zv O IstERREds § fiffco dBAZBjcdBIHE dZ t2ts

tsLedzwdzj 3s jIsOf tsL ' L dzgOo Odadz 11 [ w

3.2.0 HisM ¢ 5 dzO @fp fzdzOts dgsaizicdz L  ° L daDdadzy ts a1
d ¢ daO@lzH s sBsG-Bs H HzdzO 2 dz

lted ftshkzCEk L OMtsB' 8 dzj ¢dp®dzs ¢ s ) dziis &
L O9 H Odzdz¥ o 8o aidy claslz", i duefaO fizlis CdzOalafiay *, dzj dzdz’
MdedzOdzz. (¢ Shts oadwodz dedar fgehe ezOdzz B Iz dzbs
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odfOsodas MdedzOdz' © d&O thdtse' O0dzOdz' L k&
Yy! sz tetsL H' dz

[ dzv! sstse d d&sts dz0  f j teh sdsiz: | B O Y aailf Hed]
mMdcdztdi] o J dzdCj. uvtsH' @ dBsydzdes L ecdzvHO

- fy oiE0 dz;

-Md e dzOdz + N k& df;

- N d ¢ dzOlsiziz dzlxie@s G tisH Al j (o €1 LfCd dCgde) Hdzts 6 5 dz0
OBts €' dzy' MmMdedzOdzz 11 J w) .

Iy’ dedile, dff gimizizO dzz 1 { w Yy p Ollc ©ualsihze o
yj?2 ey jMmMrOoyxHd o' wLOded?2 L ff sd3d dz€ C

] &Bd sy L d3j dgh j dzda¥ o jwidj ARt § of dscfiaptslds Wt
feststdz, fjtejodhjdede? wWEBEB Mde dzOdzsPLd O
Mde dodsd 1w/ ustf IsidszRdds sizts citds L OdrdSasiAf) say i€ j
o dmdets e s fMO@CdzO dzben, s 2 et f OO Isted Yydes e s

ltesMmMisd swifayly tof L dzd yv did X dz@ls jo dzls dirdsdz lz
(WCOfm: kMjtejHds 20 BY' dz2C O f ted 2 da" @z’ O
mMd ¢ dzOdz" . [ dzv s Slis tf Gdyy pdistezw@mss B 8 ° H dzO
My jStc' 8 ftsyOkSsots’ BOLJd  Bd Oz &istcr B8

l stesed IsofgtsH wndzwy J dzdzé L O 2 dgdzj dzed = dzO |
odL dzOyJ dedz? fmdc dzOdz" p dzglzy [ WOB O s L §  tcd

1 Qo0 dzdzy dgs ¢ Odpdue@zO &z Isd ifw L O HEBY SdisE
dz' dz' 2 desets W' dz2 BteO MY ¥ C B Odztcdp'c dzbomdiz " oy
MdcecdzOdz 11 J w.

t sLedwWdzj d3ts ftod C dzOH, Ctdzd dz©@ Md Mmlsj o3

(Y =_+r~f§(w) &y, (3.1)

) HAs odediply J € Is tc 5 O3, B Isls’ o Blg(t):sz(dzlstjs@zfr]of
j dgj e ‘&
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Q(t):fr;:lo(t)dt 2p f\:.‘so( ¥ d . (3.2)

1402 ©OL SBBS(H dzfd @ O dets dzOH -~ SH ( IS mis
dez dz' sodd3 Mmjtj Hdz &3 L dzgOUj dzde” d¥ G(w). MY |
] jtej HOO Odz' dz®()t Iz 3Oy ‘dal'Gls e © f il HIOD O
WEdzCy'"w Hdzw wets' 9 Hdetsh j dadgw fyd ¢ de@fd2/ b
HdB(W=consi( Mdc dzOdz B ' dz®qp dddr BBR 2 H jo) dRA AL fridadte:

KW) =Ko (0 S( pe™ $( wme™, (3.3)

Hig T HBS9 " dz2 dzO § sMis' 2 dzO.

Yy Oflis sGtddDC Ist Q@ fgsdzd L + ¢ © HdE Mg S80S dik
o n SH § I5'd3t dzjff Ssfy datxlzO dz L dzOyd dedz? Mt §J CIsteOz
f OcOWg stlzOIs j dzlsdzd r»  §f jWe' dgHIEBH @Qd3d 2 s * tsH t
L HBYftdBktsess Cttejdvy 2ddr Wekaafdy' &L d&q
B stsH OB 4 tolzfddOtg O des@zi da®Q * @ digd] RO J

1 " fpdzw e’ h jdzdzv L OHOY' o d HY' daj Ezdzy s @
Md e dOdzkz ot dgixzOaa] dsdpyez L. tc ZIudiasddyzH * H dzv O dzO
ftoesctcORded i3 L OMtsB Odids Isddj Ixtgisls tstel Oz dzW dj ¢
f oo dzj dedetiziz i d ¢ dzO

s4dcedzOdz 11 Jw 9 LOCOd dsdsz o dedzv H'
sBlkzdiito defscets ' tosL totsB dzd S dz ¥ Jsy [ us' & df ts € ds
ki ssHd ftodn o lzo Odadaw tcsB sisd L Ofmtse ' o
(1 {fw, btoatspdidf @zpnhizod dlsf Yk susg ¢
WEdCy' 2. ¢ ¢ ¥isdz@ugsop'd Bl S g 1sj imdz’ @' j miadgve d

X WEdCfy, btef:X- YEX,,id..n 4ss 7 Ctdif L
odL dzOyOlsdmw o dteOL t503:
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(f.of oo f)X)=f (F (. f ) )X TX.  (3.4)

I fwC 0O tOy' B agd - "afsHes dagyl i@ & Ly’ € & o
utssd@ftetdmdscitsdmdzqntsdsﬁmdwy‘,zﬁ-ywidzcu‘ 2

4 C zOH dz0 W k2 dz€ ys ptc'fde@’ o dz@3igls d Otdigfiey © * W
wednrn otdO s slEgkics S@Bs®0 W I . sdHdOYj &
3" tcdesdZ3¥n2 4§ BB] L f J toJ oo dz©@ Wz dzC y 'df § tc'J tc & dzdt
WikdgG 2 Istedzdedhr L dif SISt A3 dtodatsdzr H 1. w. L O3
HES HoBRdzodiz Yyj? yd&dz tcgekos sus@edgistehtsitc ts
[96,175,17%:

vltte] BO IEE@O® BjLY jtojtcodzO W IEkdgs ys klIsd
Sstcd 3OO L Hf SBSE St € daiduts 2§ b dg dztizdzts ¢ 5
"Hdetss WEkdCy'  g=(mp R yL &3 dadzd -

g Od3d yw Isj stej 3@ ] HMis O ML dp¥AH fr
BjLY jojrnegdazdzsipllz CkB', k2 odedzwH'

f(4,%,)= & h(&f, (). (35)

HY s 9,fdj §Jtc] oo dz’ /¢ @' ldsiadr, dzCyls O dz®©O tetly d
LOdzj 9 OB adBttdlz WiEdS y' ’

g Od3j o dtcOL (3.5) dzOH O figth of de@ ez’ fr.ls
dzi 6 ZOMdeslatily L dgWdsBEROY" ° E odedzwH', Ltk
ftesctcOBdd dfd L OMtse O

1 Ofmis i3y digfj s tisH Odzdz? Mdc ddPdeRzlz 2 ff 56 O
M zZ&RdeC y' HoBn L o3 dedzdiclz dziywp'tsvo,d df' " teed©O di
Ho StBdzd =~ OdzG j B O ydad dz' d3dizs ©5 Qdz dizfaizdpy { fr
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odf OHC BOEOk' 58 L & dddr FOEAC kY BE
L Clzs ' 5B OMEs' dzO f " H 6B &zqifldz@fsdzdztz ) f &zO
) edf ZMmsd i, L OHOMRO B k@&Hklds: § &Y tt

dz sdi3lz. Iz istfias @ Bwefadifis'd; oo jH jDODF, 5S¢ O
HiD:a= & .¢%& (sO®:a-=y ¢ .6 d
25 fBH' IZWWdkBB fzEMBEsS S dsdz® tsMjtej HE

W oo [xxly &y v (3.6)
Hj=0,.N -1j ,.M

[ dzydzdk? 01s @20y j teQ“'[W § 5L dzOyd Bts  Rdzts ¥ d dzkz
dzOW W 2 dzC W(x,3), Nts &BOtls! BjLYFB] Bozlz QO
f sa " Diddxy) reck,s d.

o @5 Zs W 5L dZOy0o"' st mw Bdzd iz} i te ayd
WEdzCy' 2 L tesLtedeo O3S dfrj ol BdgIsdatddshirz  ddzCd;
&R fislkty ' 5B ZOMls " .

AbdzS y'SY, (%) dzOL do O Is: v  Mf &ZO2 detsd3E Ho
NHJjYW jA®Er  HL X0 Mo jj W& ©eEmmm HL QL
dz' dz' W 3] fEOAR dshyts

1 jteh O s o O. v C W WAz @S yS Wz syl dzy
Bdzts ¢ sy etz Gk iznmisz f y,dg4sB Is ts

SndX9=8 ad(x-(y P 3.7)

Hji=0,..N -Lj &.M 1

[ ke O kZdise O:
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SmmAX Y C T W (3.8)

1iR02 L OHQEdsEE® i @ dzjjHdezs’ S, (D), 1850 dad

S‘n,m(Dy)'
v Btej] BOetsdls o6 MY dzO2dz' ©¢ HoefBR L d3 dadac
HsBkiSC oMbl § Mf z02dz' &« tHdz L d&3 dac

SmndD) =S, ( P 8 (). (3.9)

ldasHwyd L odh jod¢ dzOH Jj dets@ 5, ftotst ¢
fososHdIsd L Hist tsd3s dzfs ¢z’ sditsdfsizO 2! des B s Iz,
f sHOdzdz" d3 y' sets Mde dzOdzz E 9o d3c. dZWimf zerpCdaz
WEdzCy' ' 5 dEpsaw L@ 1o t€H iy jflgisdglzz fHE s o
HsBklsCE Hoth ftsMistte (s3. 8 de ‘Nt Liph teokscht
OdzOalz' adH " dzj dzgsets MdedzOdzz. 1 teslsy G B8y 4 dz
Ofmf Jj SIsd kv &dz] depdi MafsfsidZzOa] Is d L @®Ddeday zo tofsts 4
B8 MWL’

vstsBlsts, to' h jdadgy ftetsBdzj di3d tetsL ff " L dz0o C
SHdd gsits” 9, IsOC W CdzWwCHEOY dzdif2tc Lo Odsdiz  t& tESLH
ftej HMMIsOo dzj dzdzv Md G dzO dzlz .

t st L dzOo Odzdzy figrPadisdrlz S| dff wizd ‘¢ Midds &
sk’ o ] taholds 3@ tdVcGX Is s5tc O dzd

1. AOCItte sBtsBSd fteddzydfiz slstcd d3O dz

2. ANOC Lottt iskzidd mdc dzOd

1 tod Oo Isisdsrls OigaPaazQ dzlz, MistckzCIskztolz 9 O dac
MdecdzOdzz o S Bsted Mistes ¢ Is! gV L tizd C dztc &L dAOdlz'
sO ' daWSsde.d3Ols d
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10 fodwis'® 2 detsiilz’ otg'dp dz' W " Lyjudzed - =~ OtOS
sOCdrn BY &z sEH O, Yyomstslhr @ SCSs@mBtclkz MY g & d
ftoedmMizlsde MlstczCIlslztcd o L[005HBH ‘U dg@hdrPdf © a ¢
Yyd Mtz sz of uagpls” o dzd(nn BB Is jie/dnisde@FEn dae ]
W'z ste' 9, Ctdiftsde delsd wE'  AOdg@gdsj Wdj@ k2
fiosyj HztodB g ) IssHd OdzOdz' Lk IsO BtctsB
Wdz steOyt T, MYLJEL, Is 0 de sREEdez@uiz0dz' s © 1 dz.

[ dzv o detlzl © 9 H O dzdzVO o @HadAl * L e EROsHzss B Iz
odStstcdmistsolzo Olsd 3j ssH e Hfs®E] ~H SOk
¢ dzO Histo jdSRIs te Iz .

[ dzv OdgOdz' Lk fOttOdRjIstc" © odfOHCSOdnR
BzH B3t o@OF cobkts MOBO MdHtey BOs R .dMHissi
dz' st dBepuafgded sty MY jSClstcOdz dzgz Wk dgl y* ¢
f sBlzHzo Ouscide@y Jdds M Yivdmp 2 datspz Qo ° w's dy@izon d
sfdhiz’ 5! MW(kz dzq @' "o~ " H MdMmisj &d JBHO"
Yy J WSim). (3.l M- j B3OIsd ydgs | &' HEB i
M j Cdsjiod HEEBsE s Mdc dzO dzk :

So(w) S (w)

W(jw)

\ 4

v

tdBlenj BOKHdyYUdzO 3 § Eizls tc @ dzff dzE 2 dzlz

J Yy sz &z0f PH ULEOo 8 O 3O v  dzj 9 ° H
Wik BOLdM' WkdSy' 2 Hibkesets §BSBYHSE,

W(p): Ci(ai+p)

. 3.10
bi+p® 2pa # (3.10)
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USH' HEDES deOPRizGiHldits BOIsd :

(a. + W()
10 g (3.11)
’\NI ‘ b2+a2 ,/%) +(2Wk ﬂ)

Hicj SB4 %" Y ' dalsg 1fiPdsaiRjO Bz@ezllz. 16 j L 15 dzO def
Yofmlstsls 0.

1 JBBR Hdzts oL tetsBdIlsd Mn j WiEjn) o w20 Y j
f Ote O Bhjsde. o

A8 L OH Offytizl f dcdftc’ " Z ds@Isdy dgjsif) da' dHdrzeydedde
CdeW stedzOIsdo dzd s MEC ZOHtSoa dr E yYyOMmlstslsds 2 ¢

AOL O HEGSH @ 6 20Tl o dL dzBWP ' s+ M o9 dtcOL

/k—arctg(a) 0 ¢/ B, (3.12)

Hia. T OtedzO € ts i5if tedlzf ads @O &is @Y ts dz

) edifzmisd s M 5 | O&DHZss , s ©dflz izt C ot Iz
eisH ' dz yj2? HJMJ eds@nyse j, LIiEQ fdisdedduizz@iaflf O
9dc dzv H' B3O M Bdulzt) 1SR Y H dedet iig) S listsd BBOdzts 2«
YOk dzO ' dzsT,tco @udiZlsJ tep @ds Mis ' etk yOMIstsis ¢
8 yd ) dzjfdekds tef® dz' dzd Ro K=& jMV,1 =0 N, dgisT § 5 YOBC ¢
YomB ssfisf j CIstclz .

o zOREE j dzs 0 Odzdz® oS tdzk’ s' v k& € &zZO
sfdfm MiJClscOd dafdre dfw@ite O dij isdeC 9 ' Y(lz, )HHD dB'
W Mo Odgse s ' dzlsj o Odzze yOMmlz.
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[ s 2h j dzdzgv , L g fzP @ Iy 2 © @dzdessHsd Ist findP @y s
L dzOR SH Y j dzdav :

s =min(Y)a a8Smct|) -Y(w) ¢ (3.13)

[ dzv M@ dz' L dad § J te] ted a daPdkd MfE B4 * 1o &
w, L & df & yOfkslsOd o bW d o ™MC dj ¢ o Odedz”

s =min(w;)min()a & St) -Yw, wf.  (3.14)

ydfks =m0 dienlssk s 1 ddqisDls d®)datzs ydzts
Ojilzj L B dlsSfye sigtfs) Sid dr HizeysdioRds .

) soded?2 Y dM MY j SISt O fyistles o 'ted LA Hzts
WoCcEOdEBE s ' dElsj e Odkkz yOMk &syj BRISd t

w

ozL dzO(J , sd{ kz:

A%(W 'W8)3+Azz( w -V\g)2+AM(W wl A, Webw OW

Y(W) =

{fdim MmYfJSscdRERD| dod§) (O OuBdzs o d §f OF
BkzH] d&OIsd o dc dzv H:

_q%.
<gio

£\

N n- j ¢ w ¢W+1
W)™ e | 3.16
I§OAJ' p( W) U | O¢ J ¢n ( )

— — T\

gl J ClstcOdzr dz' k &OyY ' WOoL B ls thd d@fEsdizf o Ofgladny
BOE Is! HsMIsOlsdz! 5 ftcdo OB dzd o 2 H ey ¢ dryiH,
sByYydfmdzs o Otk | HE&ztetsIsC dr  "wilzl§ BZOdZd 8 1§



180

WoyuemsslsddbEd ROEOS sftcOC Isd ydats, o' Hikzls dz
sfdfim lso©OOEY [ . SO [WMWEWHIES 1. [.

¢ dzj dzOfm Yy $ 0o dls! o -3 ¢ dizdalzdzw Isas'BHs S
odL dz2OyOlsd gl dzosdxlg' &€ d, O 2 ‘tBdagddgdee o G
Of te =G ~ -dytf WiZl02 dz

ldasHwyd L btes, s tj Odz dzd 2 ' Y ¢ itz
ssd3dz % H' Of OLdg'dz’  BMisStesdzy, e Godz'H " dzd Isd 2
o4 dzd yddets® jdzj e’ = MY j(Cisfdizlz . L tsedgf ¢ dfQdis jwd
L dz@swdiz' M d2 L O ¥ o jipdiGdsda tzt tats® ygdg dzs B d 2
B NOBG Lsded f4ited o’ iyl [ wdlE dOtdzy d f2ects o -
¥d yYyombtsls' s * k' djcod d' ftedhmistets
tetsL ' Lz®Osd dets).dzd{ sL " L dzO gtV d RIsq dzdh g sz -
fif jSlstOd 'dts’ s Q d&j ®ed Mmd ¢ dzO dzlz .

sz tsHdzdd3 L dzOo Oy dzd o ¢ d32 th® § Is 5 tizts d3fs
ydqWtecse s ' BzHY [ w dzZOR SH Y j dedg? BOSC Md ddz gz
jdgjtee" '’ MmfjSltelz.

rdzv  y' sc s s find s ) fizzOf e f Syt d o
Y sBO- By j dedzv BEABOE I detishy fts ftsn' HS'
o Jie Pz o' L' &35 ds @ B dzdz”

J (W= Ia:(n SO A o W (3.17)

)tedte' odgv 2 B § SR Hdzlz /i) 90l dzdzy (3. 17
[ bted BO" o3ts:
Jim)=3a:0- W) 2A A w-Wy) A, O (3.18)

1 S tsted il O gastsww; O BEINESTS :
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Ji(@=3A:g° 2A2q A1 O (3.19)
-2 °JApZ, 4 30A
233A
v OCdd yddasd3, Wi ditsy oz b 2O dgqago 2 § 1 dztisitgi
d Cmisdgj azl). 1 sdmyy | jdAsiRlEgn) HsL o sdzdls! o (

HgdzOd3' S Mdce dzOdzz, Odzj dzjudisgL o dZd®z ¢

[ dzv HigC @] stc’ ~ , B3 tmQdr jL owdedL W™ 3. 1 9
HiC &z CO HOLOMRjlste' o dHREdvYs Of siiss 2 wig ‘¢ d3tsfr
Hiso 'diz disdzls j o Oz tedfm. 3. 2.

H J gi2—

3Ha4YeHHA NoxXigHol dpazn curHany yHKWIT
40 Iy

30 v
20 |
10 T~

0O

3HaueHHA noxigHoi

-10 F
20 F

B0

-3 -2 -1 0 1 2 3
OoeineHWA iIHTE pBaN

tddy. 2. JOW' ¢ LdOyj dedz" §t57' H

c ¢ BOYdda®s, j HY dBVG t£ &z ¢ tc dz0 € Tpfdg® dz' cdgjO W
Y e s ¢ sddHs@Ez WElsd ted, h s H' 2 Mdets
o' HiBo H®O' tG&icfls) 0o Odzdzy € fig dzeizegz 1 d
CtcOW ' C 2 BXZZOSdbdtets CIdd|sStclzi$ dBH OH gzlsdjo
decdOds [ w, Istdzjdabszdtjy’ ¢ dzaizodzlsdsjep josdziz
HsLotsdzw ' LitsBdIlsd dzOmMlskzy d' o dmdztse € d:
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odB 6 3" ' daBy tzg Odzls, * dzj & @dmmoiplsjie d B
Hts fted2dawislsw dzj o' tocdetsets to" h jdzdgw P ts HIES

felste’ Bdzats o i3OI dgEIs di@Edd20 H @dra[ & HzfiP' o H C
LdzO y 4 dz J'Canls tc P dgirgh) ‘L z e30 bzt 30 dz! dz’ s d&BO
WiEdCy' ' mMdekzpizizd 3 Of OB @B§ stcOd3d ) .

v odzr CdL oygdzdHsigts Citss 0 R dztse ' tedz’ Miss o d L dal
ydqwtesed?2 11 { w.

3.3.0 H sMC & dz@FPjsdedetc C f ‘otdaE® yd Wipdsddd » dz0
BOLL Gidzdf'OtcOdjstc’ © M jClwOd ddn W kdeS y

CS oL ¢ dzyf HoBmtsdg3 . &k, HdzWw totsLc o dbfhocod
fslstc' Bdets Ltcts®Ylsyd DY G dz’ dets’ WhkdeC Yy
s@&@Budmdzdisd J dzj toc jolsdfudegds s Y juf@mief OftafizO o
MfcdzOdzz LotsHdIs! MW HB L Oo HOdzadz" 18 ldzw diags @
Of esC id &3Oy " & Wl gz& Btc’Odz' bzdzts B OL d iy fjtej
toj L sdzOdemdzed n ZzOdets¢ Hikzetsets f stcWHSEZ.

ltedf z2mist dizs ¢ ' AlASS iz stsL H] ddixfi) 12], € IsticlOtelz
B0 iz Sauitlr, 5B Ud ) dzoeAf] dvifpdt 2O R deC S(nt), ti-

' dzls j to o O dzizl =1@mizD dztizt EreffjlCilsdgPRz o ' m.H * Z&H g o
mMdcec dz@delg BROISd o©dc dzv H:

— & o*sinkx = gsinx | o 3.20
Sy(X) = & qsinkx = oo ' < (3.20)
1Y M S ket ds:
1
Sm)=q" ", w kw T =, g 1 (3.21)

Wo

1 06 Odz! dglsH jedd & wadtyf O Hind ftOisdfe day Bk J
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_gki p
W(p=5—— m<r (3.22)
adip
i=1
1l sBRZHE' B35 Z(ggmH § 2dzS B(wet) W S 1 i) sy ‘ne
d3dzts 3 J dzdzw Btsw @ a0 dr' daff F to ] da® dztifCis to W e & IE ts ¢dzO
odL dzOyj dese s Mmd ¢ dzO dzlz :

zl(Wk,t|)=§l\sg( W)ﬁvvi( .4)\2, (3.23)
b B
Z (o) =[S W)\Zél\vvi( W k ZL..1€ (3.24)

Hti-1-2 J tzb@iddz' L Iz.

_ clai+p)
Wi(p) = S r—t (3.25)
[ dzv dzOh secwslza g fikeH BRIsd :
Wi ()| = ci (ai *+ i) (3.26)

(bP+a? - ) +(2mca)

t sLedzwdzd dits to° h jdzdzv L OHOY' Hdd&w dzOh s

n 2 _2+ 2
Z:(m) =4O — @it u) __ (z27)
l_l(bi +a|2 —,,%) +(2uk q)
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| dCtsteqdis O a dae, x b= ol 2, wj i Mmk{j d2
L @ISRy, T C 5] % YO M O zdarOfssls O o' dzt b 5 ©
yoMmissls O { tod BBz fipfsieCeial * Cyts dzefialsO dg' ,H ) o daf @dsiaf .
o JOL :

2 2 2 2
n Ci (bgi X+
zz(wk,tl)=q2'/'/kTQ1 i (B 'f’k) -, (3.28)
T(bG@-x7) +§ xuf) + b Y
l jojsosted s o dtOL (3.28) ' BLkHJj GBS
n 2 b 2 ?+ 2
Zsmt) =g O —3 (Boi i+ wic) (3.9)

2 (b2 uf) + (b ¥

lteso jHj B tof h By to' o dgv dadzv (

NZ:(mt)=2uTIng & (2nc, IG5 & &) InGoi-up) 4 wip))

SBIW"  ygx, gl H j dsts h S Od d3j StsHisd3 dzO?2
o JtcOL Bd3:

s7=a [InSuctr)- InZo( wet)]' (3.30)

M = g 2((|n S(M,ti) 2wTing _%(ZInCi Iﬁ(béi ’% [?ZP}
HO k= '3 ,  (3.31)

W00 u)” 4wk}, H)

p‘(uiiz) = g_ 2((|nS(,M<,ti) 2wTIing %(ZlnCi lﬁ(béi % (o>
Ci k=1 '

-In((b2-wg) HAukbl B W%))
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(INSwoti) -2 uTin g _%(chi kb2 % B

2by, X 4 A (Z)'b,/’;k) B o i%W

bo £+ W (p2-uR) a6 Ry

-IN((B%- ) Hukb?: R

=8 (NSt -2wTing & @Ine, Intbl §+wd) n((07-wd) 44k K
. 2bi xGuit+2 bk - P
(b5 §+ D -vd) # b Ay

1@ Odz' tefsL G dzv dgj B BSH dzt

20,2, 2
Zl(Wktl)zglqukT Ci (ai 2 k) )
= (bP+af - +(wk a)

(3.32)
.n 2T Ciz(bOiZXi2+ sz)
=aq 2
=1 (b3 ud) +(@uibg B
sP=a@ns( wt) nz( p) ‘g =
2
\ i o260 oD (3.33)
=(a S(Wk,t|)- éqz'/"kT 2| % 7k 2),
k=1 k % (b§- W%) +ukbgi ¥
N n 2 b -2 .2+ 2
so=8 S(wt) -hg—_GPOX T (35

k 2 (bgi' WE)Z"'(ZkaOi 1’()2

t " odav BP-B34)T yj L Oc Q' dedL’ d3tizO o Odelzts o ¢
yd ¥ etpdendzOdz’ 0. 1 k' B, odSttedmks0O’ dits  dj

2 N n 20hn 2P + iy,
u(sl):ké} Yy - Bo X twc) (3.35)
Wy (6§ wf) +Cmbg ¥
2
u(sF):g s 07 6 (Do X+ ) (3.36)

He a0 (p2- )+ Quaby X
(bgi- wh) Wk o
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WD) _ o 20°06 Aba” D) 2w i M

= a .
p'bOi k=1 [(bgi—Wﬁ)Z"'(Zkaoi ‘f()Z]
20 p2 2 2 2 (337)
CGi (b K+ ud4 Do w) BwmPby ;]
[(b- WE)2+(2kaOi 0
WD) -8 o ZTWK(ZCiZbéi A(bg> md +Cmcbg 9]
“Xi k=1 2._ 2 2 b . 2 2
[(b0| Wzk) +( Wk ‘fo] (3_38)

8 (b &+ by x; ]
(b5 up) +2wmcbg 1)

dadMmlsj BO dzj dz' dz' 2id3BY 'O GB&BB( BW+HB d Is
0 Qudztz € tsls ol | dztlzO€ Bz joxi 3 Azdzw
0<q 4, 0 x 1< B, b 2400 y b 2480 (3.39)

A sBd3j M J dedz 1L Ol Of 5! Y Glipld ts 18 G G dfllilis ts
Fi SO disB ' dz desegts Lo bO6WLSClEZ, k& wWCsdkz H'*

t sLtctsB ¢ O BB IstsH ' o ' dicR elzff dedzo dzv dej dz d
csL f ORI W tctso dn fMd ¢ dOd o

[lsted BOdz o' o dgw dzdzv dzj BOEIl! Y kCts@
f slstc' B defsh) oafeStot®ls d d3j Is 5 H dzdazOB dzd ¥ | &z G

rdv dzOB dedy j dese s ' " j dedr o dS stdf
BsHdW CooOded?2 ddgjldstsH 1 1% l4cOdgO ,2 © dB BYjH € ¢
Bj lssH @O0 H B jdisusiad o laa™Isi[116]. s O ' dzgh

LjHBd St &jlssHO nMBHOE JmsE] &t sy dfdj d
odh qEstew HS " 9. [ jlktsH hodHSBEE MikMmSO
seydfdzj dsf" Bp OB Ok L &z o Bkt & o tzs ksl s dzg@ ' o
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BjstsHEZOY" Bjted3ssyded®tej odej Ststoj Clsdz flss
sByYdmdzj dedzv d3 L o'ts tatsGs dimffiPts Bdgefsotas’ y dzO Y O dz' dats
VU 2Ok SEBEHFOHRZO YO A& dz0@ KROItd yw dzj shts]
BZHj & o ¢ tsdzlz o Ols dis Gf3jdisj sHtssHdts df * G tdsAsdzO dzls O
s St SCtPtsj stsHd Y Ml dedg’ dzg dzfc tzg Gztzdz
1/ 6 ssdz0 SO Bj ksH BB ¢ o aHs d idsle® ! d3jzls wyH @c
1 Jn02 chGddidd dz' 2 20 Mdflsj BO t° o dzv dz

&f (% Xz %)= 0
1 _
f (Xt Xoy---%,)=0
{ (X Xa %) | 1)

T f (X X% )= 0

) 6j HilsOo d s iz Qs itiap, oz, ¥ Sn-d@) e dzif @ lsAp@
MEzC kY d' Mmisi,f Nl dGng Aedd? fojClsts

X1 é,f 1

eX1 @
e u &
x=€2 0§ £2 (3.41)
é.. u e..
€ u e
s n U @fn
v tsH "Is i@ dgjcdo d ¢ dzwW H :
f(x)=0. (3.42
ltedf EMmisd d3sts  Nptyl § o df®f laig" dzts
X" =0 %, -.F), p ,2,.n. (3.43)

UH' te" h jdadzw sy j dBOIsd o daedzv H:
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X" =xP AW (%), (3.44)

[ IW(XYdBGds™y ¢ & BB

euf, W, 4 o
S B [
Lt euf, W, flu
W(X= fi(x =— ngZ Mo 3 ,j 12,..n. (3.45)
IJXj ~ 3
Q ......................... L\’I
e u
elxe b O U

1ISLdzObEé’ld3§. [ v OB EE Y Mdr 2 B DO dzC
X

MS ZOW j I toff ‘ pOds@@Y" B OlgdfiaezHj ®wBIsd o

W (x) = % (3.46)

Il dL dzOymHzff € sB Zl fiides o OO o JtcOL 5d3:

1 __ Qi1dy;

Dn = a11852--8hn s a —a o (3.47)
11

| d L dzODlzedetgs, B3y BRHd f jt5] lsodyEl dats
¢ s dzts odigd B dile , ols EEAEEYe d F 5o d € dzv H :

Dn = (' 1 P D—ls aijl :aij- Aq p; - (348)

[ijbH cNAo'd@&B@dIS: L Idne MOKIS Rj
1’ ¥ IstsdzO, O ‘tdds'L i Hatz®y ' W
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U (x) =§lgf (9 ¢ (3.49)

JtOH' " dzls’ C B EEY HBO
en uf (x @
éau—()f|(x) L\,I

g+ Hx U
BU(X) =26 =i X J X. (3.50)
e, u
éa “‘f i(X) f,( ) u
=1 HMXn 9]

"M g2 Lyd i3 d3g’ls soHdsalizdzO:

Xpﬂ:Xp '%Wipfp’ Wp W( )8)’ fP f:é )8)1 (351)
m= (f "W Wi, *)
(W Wi T *s Wo Wif ©)
l dB "' to Y stseitk dgptk G3Eeddd,dz " s dzy dg® M Is
sByYydmdzte o Olsd L otsteslsdzz dBBOIsted y*¥ .

(3.52)

3.4.0 H sMC & dz@jsdedrd CH" & €' Odddtay tc dg&Yls-d o
M¢ dzOHAs o d 6 dzO dzlf tsdgeddze 228 dgd 3 J dz’

I'Hfco ' Hdgs HB Isj tStej 6] MY j € Is ts BdzdE@
S(woti)

]‘eS(VVk,tI): Zl(k1 qul,bl:al, W)+ Sl( th)

Isl(Wk! tl) = S( W,ﬁ) 'Zl(k1 qcl.!blr @ k,)/

i=22(k,q1021b2sazs w) 1S.( wrti), - (3.53)
|

|
Tsi-l(mr ﬁ):Zi(k,q1 G!bilah W)+Si( M)l
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I dswe HCopu)acsHBoyEZ 59 v L O oddsceC
nsz
aslen 2 ¢ @5

ER 5

H gs? T s iz 3 i cfists dziS a9 d|sy( wd| Wil Wl

s2i sl dduiisA i SsjiW' y' ‘ds odkwcek (s
Ot tod ¢ d2D+0,9; eHtilty s dBC O f ®d B dzd ¥ J dzdz

] O OB EBE © dL dzOY O Ists Hty a3 L dRO Az Jee@ Isef mo : €

st=a (s w2k eb a ) (3.55)

2 2
] tGii(k,q,Ci,bi’ai’ W):qZWkT . Ci (ai': @ .
(b{+af -w) +(2wmk a)

10 fjth skl ¢ tetskgedhl, ggOYOE Is! MW

sT=a (s mot) zakaabya W) =

(3.8)

. a 2024
‘S?(M«,n)' T : cf(a . 7 .
kg (bi +a.2 ‘L&) +(2Wk a)

1 0: 0: o

) 6d ' BSELdEO0° Bt s diOL H&Y s5dBSd:

cilai+ )
2 .
(bZ+a? - ) +(Cm @)’

s =Smet))- % (3.57)

[ dzW L dzOr~ SH Y § dafiel 0.4 © ¢ © 32480 thislz § dzj :
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2 2 2 2
U(Sl) — g < WTquT‘l > C1 (al Z-IM/k ) . (358)
M wma (b1+312 ,,%) +( 2w a)
H(s?) _ N racr (@’ *mO)by( 6wl W)
Por/- 3 ¢ q2Wk 1 . (3.59)
IJ'bl Wk:1 2 2 2 2
(bi+a? - ) +(2wm a))
2 2 2
U'(sl) — g S quT > 201 (alz -lm/k ) . (3.60)
MCi  wt (b1+a12 ,,%) +(2umx a)
. )
€22 (b2+a2 - ) +(2m a)l ]
2, 2 2 2 2
WD) _ o g2 (b3+a? - ) +(2wk a)9)

ba:  m ol(a?+ pl4a(bi+ & - v 8mal |

—_—) =) =) =) ) —) —)

[
[
[
]
. (3.61)
[
|
2, .2 2 22 |
(bi+a? - +2w a)) 1
1 0 tZsmseodzdrn COBSE&HPa.dL dzOY
[ vy st &Ofdh jds odeOLd HEY B
e OtedW 3" ydetsdBz o d & dzv H

?InS(Wk’tl):InZI(k, QCnbpa, M) +InS( km)
ANS(mo 1) =N S(ws D) -nzu(k,Q, 6By, @ Wy
1:InZZ(qu1CZ1bzlaZ1 W) +InSZ( th) . (362)

fInS y(m. 1) =InZi(k,d,¢.0,, a, w) AN S( )

[ 28 t) S (mst) @ HED | dEWEOHso dr JteSH S
odBEEcOBd (3. 5R).b.abe@BUBOLE MY L OJEB]Is
CoOHWLOIs' o :
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InZi(k1q1Ci1bisai1 W)= 2 Wlnq +2|ncl

) . 3.63
+in(a +) (( Braf -w) 4+inda (3:63)

s2=a[nS. (wo1)-MZi(k G 6.b;, g, W =

Wk

aInS(Wkt|) [2pTing2Ing; In(a &) ¢ (3.64)

aem((b%é2I @ 45 3 (
10 fjehsBkz Ctsy' silstc' B ds:

.~

2
BST o8 sk, M %S (3.65)
Mg Wk q 7] w C1

2 2
Bsf_N.  4b(h*al - W) (3.66)
Hbl Wk

2 2 2)°
(b7+a? - ) +Cmc a))

Us? _ N 2 a +4a1(bf+§-i/)v8fakv]/

(3.67)
2 2 2,
(b7+a? - ) +Cwm a))

10 dzOfmlskf ddr CLEEAE. odL zOyos s fw

[ dzw tetsL § ' L dzO dzdgv ydWtetse sdlsd) 1 dg@S mift
sy dshts ] WOy’ ses §slste' 6 &s6 st Y sdic
dez dzs . [ OC M Bzdid § sSlskzy dshisihd cipfQdkdsddo
11w,

it BLECdzBdzflzlzte H JjIsOdz! dets ftetsyjfMm tesL ' L d

C¢ (C0LOdts odisfdma dieMideod ddsd u
SHd&Ms OB COj WOkhd B dgve y! scts f jteh ddg Gt
YOMEEHO2B ' dz' " scts BOS fif BRWE § O g @ L lsEdy C
o dOLtsd3 3] &§ 1 § s g d L dzOUdests §IOdkaed dijls'te
SHEEOLE Mdmkj B0 L Ikl SE' dsdzdzy,dd ¥ tediizshe 't
fjtcjo' €SO bdkkses odwOLE 3.54.
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usBlIsts L OoHOdzdzY tetsL ' L dzOo O dzdaw o dt C
shd®dzDdz' Lz M j SIstcOdz!.dets’ jdgj tec " o dtc
{ HdzO ¢ A1 {w ©BCt' i3 chdziso dzsa s A ORN.

f OO Isted L O Costds to d 3 dzO\Ed Iswfts o dpafd# 2 yH |
OdzétstedIlsdz, wWCd2 Htsftseodzr' odh jods dzOH j dac

35 sLtesBSC O dgustsHIJde@dzdey ydWdejsd dfr@ ) dztt
slstcd B30 dadz® ' dg¥ SdzRO Y 'dZO O iPpdeRid® | ©j dzy’ Odz
fjtcjlse stej dg

rdwdtejdy’ Odz' dz' f J tjdise wasjoddd2™ , wiifpylgiss®ey”
we'dg0 o' HA dzz o' H 9" Hisdsd =, “dzlsj Gt Odz
L Ofmdets o O dz' dzO g tcjzo tsteB dzOthlsd ¢ ' alZOHiaS B tc O Y
Oy’ HAWJ @Epely’ § ©6dgedgOIs d ydzj  BSH J dz¥
tcOH ' tdisdz Iststed decdzi jdaO) disdrjsi@statc gzdzt | fizp G 4s + MW
h ts ftetsyd f B dz' Iststed dz6 Iz { sdzY ¢ O )
L BRztos [48F]dz 1 s yg d W o dzj dzdz" Miststetsdzdd B 5 §
odf OHC o d 3. [ sH jdzt 9 Odzdzg" o df OHSC SO R
MdMisj BO% lso d dg@ &g ¢ d = d dedftisdetPIBELGEHPF v M Mis
tcj Odz! deségts yOmkz hoadHG ' fMls! sB yd mdzj dz' ,
sgdets M Is BsHJ dzt 9 Odzdz? BEHNPHIFEEGE dlicdsqls
hodHC Mlsy, wWCkE d&syj LOBjLYJjydlsd mMEzyof

{ Mdzs 9 dz’ n AOCdd i o dzOdz" © BEZHJ d3fs
tcORRE Or (o] dzZMap18Adztst sisg tricdz] dits  tf DazE 59 df
Mdcda®d) H jdT L OHOdzO ©d th Qg dzO. J tsB dzO
BsHjdz yY! sets MdedzOdzz f toj H fiflg @ dsdKcgg.! W

CEChts DHEYBGdzotfsjcttsjslsizn] XK joazvyOmtse 2z tsB @Y Mls
Ists SHjtyJhiBs o9dtcOL :
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K(Ld)=4 () X(t 9 (3.68)

) 202 H | B GOEFB0B Quedsy @dYf OH X(Kaoksc s
sfdMOdsets 8)JdeoLsd (3. 6

m@®=m() =Mt & (1 H* M XK Y (369

o]

Hd : MIX(Kad]=m(K =r1 K wvg wd (3.70)

ne:p(d) { LOHOMO °d dF Mils!  SLYfSH' &k

o J dzd wd dzd
CChts f SUPBIE S ® s ¢ Kt o d clalsq detzw izl ‘dds 1sfg Vs ¢

Bk dzsk wOMH=t-t,=t,Iss o deOL B IFOMRW: it

m(M=a m(K. (3.72)

] odteOLlz (3.71) odfazde ', mMB &
o d§ OHess ) Kieafia@deldzO Y O ' Is! MW Isthirdgb B oS O dal
b’ & HdMCtejlsded B W dX(Kig)) gzy0 ,21dztsXs, b =, Ciste

1 O o dL dzOyfjjozetsy oy mmagdyf OHXEL) B Ud fdze * I f
o d & O[L6R]d3

Diy ) =M[X*(t, )] -m(9 . (3.74)

lojHyREsd Yy dz L i3 dzdzlz
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U (t,d) =x(t, J. (3.75)

vtsH' odtwOL (3.74) fftd2 B0 odcdzvH:

Dy ) =M[U(t, )] m(D. (3.76)

ljtjojH]j &S odoOL d

(3.75) d (3.76)
HW j e dzy’ 2 dz'

fjtjlso stej dzdav :

D (K)=M[U(K,d)] -m(K)* m( K.

(3.77)

U(K,d)=X(K, §# X(K )a=a X(K k)1, ) 578)
MIU(K, @)l =m(K) =i U(K. ¥/ )d . (3.79)

2 (E) =, (K) *m (K) = . m (K=Dm,(0), (3.80)

Hj: Tddaekzo st ysy j dzdetsy j dedzg? o tsB dzZOMIs” €
l JqteoOL d 1 (3. @)

HiSL 9 sdzw 8 IS
D«(K) BsH j dzs & Is!

DA B fE@ipls® o
H dzts © dzj dzdzD,(tHH M PBgd * 2

D(K), L Ofts szt teygtts jdatzy ' dg'

oYL dgd@icklds
HSB O J d
sB dzOMls® §f &lsty'd
fjtojlso stcj dadaw

8 t

D, (t) = Kao (t/H)*D(K). (3.81)

1] BEdzV"HEZodO OB S 56 thRd,t)itedsd @izl H Of,3s0 , W

|
H=t_t0=t,

odweOL (3.81) fittjotsedls! v &
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Dyy(®)= & D,(K), (3.82)

HID()-HdW jtejdgy 2ded?2 MmfJSlste, "t &BU]
(3.80) dz@W oy fipy O LeHKs) MY L § @O ( 3(. BE2M) Is
Odze sted Isd3 o d L dzODL() dedff O ok fipt jstestts, o) d ¢ 420 6z °
Hdzv G s fgfsts | Isidzts” 2 et & 6 to @By b @z@2 Isd  H d My
DAK),s=0, 1, ZMé A" HdMmCtejlsded R H d K(Kie) fzgd 2
H=t.

s sjedz Y ' 2 dzOR(hth) deY f 'OM ¢ 5 0 15 6xs,0) g ded dzO delg v
Ho tSn HW j toj day’' Xéddd, frpf jHetlsticoO' nH dzts H MBS 9o
HdW J tod dztf j Todets @ tis tc j dzdz™

l diBtej @3t HARWCHZS IHIE@® ' dHsFtco Q&P yOME

Hy=t,—t, ' hts, otgOf sEbky iy =dls G, =t,.
} 5L d2Oyd &3s H W J te Xdyd) Qsis{tdd iz Is-tef tc d
Mete' L !

X(K,t,d) Is O d fHte=t, B(K,t,d).

I dL dz0yd &is | B3Q@Ms d W dz® dzdz"nf s d M 6] Is dzd A
HdWitejdzy' 2dzedn MY jSlts' o:

m(KD=MX(K L] = XKL ¥ )d . (383)

m(KL)=MX(KLa)] 2 X(Kt, i )d . (384)

| B OB 6@y j dz2¢ f j toj ogdatsyfipt joisls teic W (j 3s.
(3.84)
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"L(K,E)*”L(KEFE m( K-1)m(lt). (3.85)

ASteBEZ Bs o B &OMS' 8o isE B teHORY jiEE § day
Y j ¢ K@ L) s X(Kt,0d), Blted B0’ B o dcOL :

QKL LA)= X (K, 9*X(Kd) 8 X(K K X(Lt, 9. (386)
1 BO2H J BB BOIj BOIsdydey MY tsH' o Odzdz? o
MK L L= MK L, 3 =1 QK LG B )d.  (38)

]l " HYf 59 ' H dats H s 9 d L ©20 y J WddatzC y € ts te j figth
HAW J ted day’ 2 et tHhHy @ Cdsdtc OL 5 d3:

Rx(K1t1at2):rrh(K1t1;t2ad) 'm<(K,t1) ﬁ’i(K’tz) (388)
1 Jted a'"HH Hod W J tojfglify) Pltikly.is) 2 MmOz B dZOF

Btsy dzd 9 5 odS¢ sdzOIsd Lotsteslsdzedds HAW | toj dz
M ste OHgd=t, @dt,, v to] 5k tzyikOk B :

Rultuta) = a R(K tyt2). (3.89)

5OCdd yddasd, W& RGP o WEHSeEs i d ¢ d
x(td) o ZOYO' s v fMbkdkss of' R HIMSt]jlsd
R(K,tutz), BB UYdMdzj dedz? W Ctsec®L ©agd 2 (3&8B).8 )Y Mmw
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I 5Ctc] Bk, o (T®EdT, SStej dzvy' 2 dzO
ROH B o dzt * BMNY OEAG'StedIsds 5B Ud fMddg digdiay” "
L B' G Q" |50 dipWts tafoilodgty dgzde’  H d MY § ey’ .

fd eoLwdzd dOMlszydedds § OtcOdJ stetsdz ¢ BStc
Mzl , HeB®BEESdRSd oL O Bdd ¥ sedkz Y f &HH B dzb
LB' G 9. uv0OCdd yddsdz, ftetsyifm ¢ &P gz
OBt ff'teas.yd M

] ste' o dz'€ ddzy dz, fNd ¢ dz0dz' o OB 5 ftetsyj
odSBtedMmistsolzr yd ¢ tsdzv Islsvw ¢ Stadg@izwWyZ daldifs v v
correlation functo n ) Hijlsjtodd' deso Odzetsets Mdce dzOdzz L
(9 dgj MS ' dzyj dzdzg B Is @3l @ Sfffrcod@Catf' kol to Hipflaledzl t
BHdSEs dO yof U.

ststejdzwy' 2dz0 WEdSy v fsCO0oLlkz’ My c
Ld3" M jdatss T QU3 ‘B dz' b j € & taCdeyjyzd2vdzts Wz dz
fsH' Bdz fMis! Mmddz dz hj. [MC" dz Se! odes ‘O
MORBsE 5 , 9 O dPa s Btej dzv y' 2 detse Wk dzS y*
ZOd3 f tslstc’ Bdzes 3 dz' 3O dz' dzjdz$ ydzO | J dzde's IsGsts tdg
ydWtcsoff 9giHBEZOO Is' w wCiOL dzgO f tod dzy
f swidzs * Is! Mw H Upsjds HES @€ ts %' dhdd) sur@x] Wotd e ts @

JHABOS o oL fjt' sHdydedrs Mde dzOdz' o,
HSEHOISC S ' HOLORY @Y J dzdzy , LJ deweylwHdez dicz
fjte' sHdydedr MdedzOdz' @ 11 Jw dg ysets tsy' ¢

]l JRtsHW Y@ o dL €81 dedzy " &Yts” W dr dzw
dzi sBr' Hdz' d@3, BH&ZOS dzj HBMIOId oddBtsed

[ dzv o dL dzOyJ de@zlzj IS telzhod m 2 dftdele’ tcdzsets o

wed?2 ¢ 2dise edzdd3 Mde dzOdzsdz 11 J w, LteSBC
ltejHMIsOo d s, 2 d3tso ' de@izdf JWvCelzd o @ COs10Cds20 t
f B3 MEzX({tW, wed?2 ‘ " dals j ¢ teOdz' dzd O3 i tcj

flstsh Ofisd ydzets ¢ 5 dzj dz' dz' o2 ciatsczds HeddiHj e j dzy* 2 ¢
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dX(t,w) _ e 2
dt

, wl W, a=const (3.90)

L fsyoOkCsoaddd bk dse Odd
X(0,W) =0, (3.91)

HJ tT yom g¢goveal MOtz zH@ pddcdEbil

L BEzHY Jddv ' odf OHC o tss 9 j di]f daf @tctdzd\ tc tif ft
wWCeO toeLftsH' dzj dzO to[-9disd3’ tcdes dzO@ o " Hte' L €

rdzv o dL dzOyJ dzaas O Uld neab® e & & & & ditsX (W sy J
O MOdj dOIlsj B30Isdm@s ¢ tsH oy Pie)s fip' & dzedzw d3ts 3 dz

t=fL W' 2 Mded st K d W jistejsdmy dedgj Hidgvte § GO
LO dzOflsky dzd B ff @0 d dzts &3

H" &d*X(t,m) g

X (k,w) = &8 .
X(k,w) Ko dr o (3.92)
HjXEW T Gtdctd@dy’ "isesd dzj f j o] too d
dzj S ' dzyj dedz €' dz €' Mlst  tOL ' o WAkl i dzy
Y' sz sBBiNJBdLY&H B@RIJHBgsT WO "o tet
X(k) T HAWjtejdzy' 2dzj L &a tcOwCjjdiegvis dase f
W dzC ' dftTars e SE 5 HOEL.d3j dzls k2
HY ®&OMmhlsOBdzO MsOkO, wCOt&KO's BOCHE
o df GHEB O 5! MW sOS d &5 O dedaiz e ' » &z Masd €
0Ct¢H, (3.93)

Is s JHT HsoyddzO yYyOmtsetsets ' dzlsj tce Odziz,
OtcOCIsjtedMmisd ¢ d fdBasdzO dilts, O olzs yOMrpasdfwdzlz  fitpts

[ dztc’ o dzv dzdzv (3. 91) sBtOL HJWJjtejday"
9 dG dzW H :

11
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k lt
X(O,W):O,A(k,w):%(- 1) 2w tae?” . (3.94)
[OdgsL tORLdS ' & Hiw §owlksd3ldoujd , f
v OB dz8[1y W
[ Odz® oL teOn kz dy jodz'v dA tsHdfipty der@Asin
k X (k,w)
1 Hae?’
1 Eto
2 - “H%nae
4
1 Eto
3 — HwWae
24
1 4 Et0
4 - —H'wae?
92
1 Eto
5 — H°w'ae?
1920
1H' 2Mdzedeh d Lotstetslsdzgy  jtojlsotstc] daday L
=83t ¢ 0
X(tLW=4 %:q X, (kg (3.95)
k=09 - =
tcsLoOWLtSE ' odgvdedzw (3.92), L (tsyoOls
WCsEs o' HY 509 3H)O,' d&BtcOsLdd @& H :
=83t g H e
X(t,w) = 3%8 H_(_ 1)k-121.kW<-1aezo qQ
k=1 = ki 0
(s: -
OB 5
- 1t0~
X(t,w) = & & (- )2 wiae § (3.96)
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[ Ol j :30Is d ydzj mitf ssdfi f @ OB ts X%t W ds sy J Mz
LOGCOd dzgsdBz o df OHCE odL dzOYO*' Is* qw L O Wt

Qoo

(3.97)

k=1

m, (1) = E(X(t, W) =4 %8 E(X(t, )
oH -

Hi, fted LOHOd 2 ' d dzpfoBsd  EBH § ol ts i
o J dzd wdsdsdte d BO° d3sts & e OL

ol

E(X(k,m) =m, (k) = X (k, ) p,, (W) dw. (3.98)

sOC wC o dOh sk o df OHS i LafdsiHO HIE
6 o dzats 3’ Itz Gz, o Ists:

1
p (W) =1 25" @@l (3.99)

UBH', L EZtORkzoOddvdz (3.91), (3.94)
m, (k) :H—k(- 1)k'1—21"‘ae%t° aﬁ/lf'ldw
— k! 2a _a ’
1 9 'dH €
H v 1 .0a“-(a)_ L
m, (k) =— (-1 2vk ae’ . 3.100
m, (k) == U7 ” (3.100)
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| Odz etsSL 6O lzdeS " & HdzW f O6WISSR: L dzOyJ dz' ,

v OB dzg[2y W
[ Odz L t6OT B dzf @Yy dz¥ H Eesos L) dzis
K m, (k)
1 Hae?’
2 0]
3 lH3avzaeEto
18
4
5

0

1
1 H'a‘ae’
600

50C WwC¢ ftd 1§ OtkdedtH OdzR@ jedzdaf @dD o tz® fi Iy
(3.100) H sdedz® ¥ s 0, Iskz2m-1,5C d&zOo Bifjls Ols sy dzts
ftoj HilsOo dzj dzdz® (3. 100) RBO° o dH:

2m- 2
a

27232’ ' m=12,... (3.101)
(2m- D!(2m- 1)

my (2m' 1) =H ot

v dSsedhssoks Wl (3. 96), &GO

~

o %o ~2m-1 2m- 2 Eto O
mO=489 Hm__2 236" Q0 m=12,..
@ &H = (2m- 1!(2m- 1) 0

OB 5
m(t)=§t2m'1 am 2‘Z”‘ae%“’ m=1,2
& (@2m- D(@2m- 1) LT
1 j ez Y=L, m=2 m=3, sfls Ols sy dats slstwd GO

BQsBOIs d | dats' GO dadfst O dzs s 0 f OHC SO SE s ff Bt
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m, (t) = %+—t3 2" G (3.102)
72" 9600 -

ldSstedimistse s yd L dz00uH SEw's ¢Hsd Kiff sy’
B0 ks

D, (t) = E((X(t,w)’)- (m,®©))’- (3.103)

l o' ahd HEGHOWNE®BsX{tWE ddsH "
D, (t) = E(V(t, W) - (m, (©))". (3.104)

I dSstedmissobkes yd HAW jtojdey' 2dai §jtcjlso
o dH:
D..(K) = ld (X(K- 1. X0, m)fp, (Wdw- & (m, (k- D, (). (3.105)

Il 2O sdi3lz soddiftifiidstso 28 ytf0O L B. O 4 tcOR k¢
RO its:

D=2 Hla (x(k- DX, ) £ (m, (k- D, 1),
k=1: D,(®=0, s OO,y %m, (0)=0:

k=2:p (2)_—f{X(1) *Ydw- 2m, ()m, (2) = 2H*a%"

k=3. Qx(g)zsar(ga)g(z))dw- 2m, ()m, (2) =0,

k=4-

QX(4)=§T:1(2X(1)X(3)+(X(2)) Jdw- 2m, @)m, (3)=—2H4a2eta2
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k=5

1 am, (O)m (5)+ 5
D, (5) == fi( X ()X (4) +X(2)X (3) dw 5 C
Dx®)= pXOX®) XX =, 1y, (2) +2m, 2m ) ©

UBH', LG Ht L (3.105)

o 20 K 6
D, (t):é%S D(K) 8=2"~? ai +t“O 2gh  Byjckeda.2,34,5. (3.108)
_1g = e

1@'des (3. 10&¥1L2345B8 ) BEgd B3z B OdzOdz' Is
o OHC so BaXt,wnd ROz d2C y' ¢ o' H YOMmk

A5 1 s 1 s 1 _Nlt
X (t, 1) = % 1o Vit 4 W 4tﬁ/t+§e2. (3.107)

[ v @B ybzse dzj dzgdzy lted O R ROk j &' O
odf OHCBotsets Mdc dzOdzlz [80] (i el detsle @48 o Crigtfchd,
ftej HilsOo dz3.Bit'tc O, to( ).

F‘Imnaipl-ml‘-i BEWMNagKoBWMA CHUrHan

400 -

200 -~

-200 ~

=400 -

td®. 3. pBhise tedz Mded?2 odfOHSEBSad2 M
tc

de
dzg zOMmdets e s tslstc @ RO dzadzy * daW tstcd3
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MaTemaTu4iHe cnogiBaHHA CH rHamy

80 -

&0 -

tdB. 4. [ Olsj i30OIsdydzj M tsH " o Odzdz? Mc
Bj ¢ ZOMdzs e 5 Glted BOddzy ' dz¥ steds

Oicnepcia curHamy

t 8. 5. PIgHERELr ydicsetscts LOMsek &
" Al st Oy

1 fdojHjddR tjLbkd kOk' o  dk@y fxzp
GsL 8O0 & dz oy, s BAR B0 d ydzj MY sH' o Odzdgw
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fsolsstes LOHOdzd?2 MdcdzOdz B ta? Ouzkdl' B85
disH j @dalzy ftesyj Miz.

JHAdZOEC Mmdz' H " HAE IsdIsd, Mt L LB dz h
d ¢ dzO dzlz, s @dz Mis's B Is HHefDQ H ¥ 820 tc Gy
sBYydmdzte o Odzdz? o df OHSCsotse s MdedzOdzz L o
M dE@dz ©  H Y jy Ok els ¢

19008 ydq & Isy, hts odfOHCtSOd?2 fd
RdBtse " tedz' hj fteOys ' HEyGs Crstddilsd§@fd2d QdSdig d:
~nOOCIsjtedMmMisdSd ' Bfkdz Mdesets Md e dzOdzlz,
sOC dr Mdc O gz dpjo @ ez OsB tso 6w L C SO 1S
s dz2 €d hoedHC' Mis! L dgj dgh jdedz?" oW o dzj detsct
hodusfls® (fted mCistoy waity ) Mpdde@dzz. Aj
CoteslsS s yYyOMmdzad 2 o JH PH S Y Hdd HiKd' cligiiigzlz? fs datzw
dz02 B OdzL Mz e dzOdz' ©. cSChts odL dzOydlilsd ¢ to
sts &3 ltedBO' @3t dzO2B ' dz' d ¢ R &HEzIs K 9 O dzil
fslsedes 9adtcOL (3.107) fHtots HIWjtejdzy' & o
Hdzv d30Isj dzOIs d y dists@ dste @uf s H 3n.af1DRREY H dzfy d ¢ dzO dzt
fsCOLEZoOId ROWOCIsjtedMmisdSd Itsydesfmls’® Lk

leso jJH B o ¢ OL Gdakv tats Lste @ zedgSael), A3sO did!
odtOL ' 9.

X(tw) _awt® _wmt* w o t’ j@ W ga e

u(t, w) 89480 64 12 4 384 48 8 2 2 (3.108)
awt® w' & w0, '

+a @( e l — 9

E%920 192 24 4

[ 2" &Olsj BOIsdydesc s M sH' o Odadz" :



207

IJ-mx(W,t):i Il/l;'[2 Il/f}t4 t+ﬂf @Z (?‘ Ff)st
36 1720 36 2400=

u(wit) ¢
) S e s . (3.109)
+— &P FOTF o+
2 - 72 9600 2
[ &2v HdMmyf j e’
UD.(wit) _a1l £ F VE 3 O t
—=c X
uwp)  gs6”' 18 (3.110)

337—2|/l;t4 4 O@Xp

[dzv waldssc s kW o dzj dzgdgv tslsted d30dzd » d30OIsj te*
ftoed MC stcj dadaw L d3j dz" j dzdzv o dfHOmL o 'tsc f Ol
[180,181]t j L zdz' ls@ls  Odgtizh j  t6j H MBEIB.62) dz' 2O to

Bunagkoeuit curHanl

i

=

]
-
=

BenvnuiHa CrHaImy

OianazoH poanodiny BUNaAKOBOro CUrHamy

tdB. 6. JtOW" ¢ hodHCAMEB]cda@dztlzed o d
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MartemaTuyHe cnoaiBaHHA cUurHany

0.5

-0.5 <

|
-
L

BenuyiHa maTemaTiuHoro cnogisaqHa
Q
/

|

a

Qwm
¥

-10  -10 t-Yac

Hdiana3soH po3noainy BUNagkoBOro curHany

tdB. OW] ¢ PhodHCECBMIS' L d3 dzed BOISJ o3
odf OHSCBatSE s Md G dzO dzlz

AOucnepcina curHany

BenuuuHa gucnepcii curHany

[iana3oH posnoginy BMNagKkoBOro curHasmy

tdg. 8. L tO¥’ ¢ hdndny Getif)ls’ oifds aded stods

1 fttdojHiddr cw©wO%' C'o &d BOYdHEs, f
' LS LEshsO  dafij dz YO iy hajdelcipigrraasg 2 fi *
o df OHS o' 8 ' &3 zdz fded &5 M d ¢ dzO dzts .

CShs (ot B3@bO] BYHMN. st o&d B OYGHRs f
{dB. 3 dzgj H® oy fs'CusdzOdzdzy o f OB S Go BOE
L 5B tc O izt O dzls 2 * 0 GRiEvL o' dLs@OES th) d ¢ dzO dziz .
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] 6 @V H dtod. 8)7, 3.8) 2O dzW Hdgts  5C OL k8 s+ h
BOIsj BOIsd ydetsets MY sH " 9 Odzadgw My O  Heddff s g figits
LOCBsdzsd3 Mdd3d sted ydets o' Hdzsmdes dzzdz' tseo d
MdedzOdzz. 2zt y' dffldsEln oo’ QHdf t<ds O dg jBldBI(HISHOY * © '
d3tsH j dzt o Odzdz™ .

[ dzwW f " HIse j toH Y j dzdaV LOf tesf tsdztseo Odz' 2
ftocseo jH jdfpdzjtsmay IsO di3sH gztzs o QRlgdavdz! flpgets ¢ s
odJf OHSC B BE s fMd e dzOdzlz, zOff tcd ¢ &ZOH dzO2 B
fnd cddz@=sinmt, H d W j to ] deusBApd@jz" tstcd e’ dzgOdzz, w ¢
WEdC y' ‘8 y' dztsyd frkdesp2fs.6askz O je ¢ ig@3g dizlsdzd ¢ dzw H

X (k) = ('/”;)k sin(’;k). (3.111)

ltetso JHj BB BBYdmdzt 9 Odadzy Hdzv o dL dzOYJ
1G" " Hdzts (3. 98)

o]

E(X(kw)=m (K =Xk p( wd w=

_a(wH) 1o K (H)"
AT g WSinG R w =
_ (H)k(ak+l' é< -1) 1
(k +1)! 2a
[ Odz' tcRdaleC “ & H@2WYjfaAEYBdHYy dB3: & ISOB iz
v OB dz{3y W
[ Odz' ttsLtORrlzdzS " © H W HfIY tt BULIDdzO0y j dz
K my (K)
0

1 .k a
sin{ A v (3.112
> SN zﬁ)_awiﬁd ( )

-a

. p7k+
S|n(2 a)

EHzézzcosa
2

1
2
3 0
4
)

iH“av“sin é
120

0




v O¢

(3.112)

w C

m, (K) =§) H'a’sin a

HiStc'
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ftod dzj § RtedsadiOdaC dzO g difdis'Cho

o lsigBsly bzts A3

-}HZ acos .
2

l teso JH | d3s tsB yd Mmdze o O dzda™
1 6" HA&Xs): (3.

(3.113)

2

o th®p dizt] A F1Hn 1 2)

1
C

H &Y M4 dH dz0 QL

g(kﬁ%% A (X((k -D.mX(1 #))d wa(m(k )m ()
_ 1 ak pK-1) 3
'2a9ﬂ[klw(am )
VI)H ,0 Hk-| é<-| $_ (_a)k—li , (3114)
oSG -a)]dWIao(k T
: ey e o))
T +1)!sm( > ‘) )sm%+a)]
(Odz 5L 8OT L dzC ' & Hw ff 0w ISP L dgOUj dz' |
v OB dZBf4y W
[ Odz' tc A8Ada H dzv yif og dziff s dz izl tc B1113)
K Dy (k)
1 0
2 %Hzazcoszé
3 0
4 iH“av“sinZa
120
5 0

v O¢
(3114)

WG

Histe

1
Qx(k)=a)H4a

ftod daj ff ®tedsdid daC dzQ g judpdigiers dz'
sfls Ols ts Y dats a3l

SdZBBISJ

0, Is t5 )

‘sin2a %Hz acos

(3.115)

(2
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[ 2 dzOts ydzsdzts dedy@ddrj~dz (3OS j o' Odz' 9, ¢ tets
odf OHC o SE B md ¢ dzO aziz ) MjtjHtsadhn ' [
ftcd HMiIs Oo dzj3®&l 3.14z0 td M.

BunagkoBun curHan
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tdB. 9. OV € oadfOHSCBoatSEs MdGc dzO dzkz
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td®. 10. | cObfippfz@lE ] sP@EB &8 dMJd ¢ dzO Az
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Oicnepcia curHany
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OianazoH po3noginy BUMNagKkoBOro CUrHarmy

tdB. 11. JO%'C Hdmfjtm' ~ odf OH¢

CSC BOYddRL0L3 . teddly. o j dzdusd{dadlzs ds®ls jindf s H-
HdMy jtef' ° MdedzOdz L zORBHW IS Mw B dv
toj L Zdzr sOIsd L Oftp e dyvdztse Piaiz@dufgd@isitizy M d cudzC
By Istss o dw e dzj dzdav nOtcOCIsjtolz L a3 dzg 2 ts
bjLEd SOk o aRjsdzg waf dz O dede 62O tzks | dz' B3O K §f &GO
MYy sH' o Odzedz” l§QkY H qEEfSUEBE ¢ s VW o dzj dzdzw S|
f 5B LHEWEKSES ot & s Glofka]j whls @ a3 121 3.1&0 tod

BunagkoBWA curHan
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OianazoH po3anoginy NpwvckopeHHA BUNaaKoBOro chrHammy

tdfp. 3.12. JO%' ¢ ftedmCstej ddz? oy Ol
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MaTemaTvuyHe cnogiBaHHA CUrHamy

400 ~

200

=200 -

BenuHa CirHany
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I

=400 =l
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0.5 05 t-uac

OianazoH poanoginy NpUCKOpPEHHA BUNagKOBOrO CUIHaMY

td®. 1B80W 4 ¢ ftedms Ste] dede? GOB (G OIS 1|5 ezt
fmd ¢ dzO azlz

Owucnepcia curHany

100 ~

Benv4uHa CrHany

0.5 05 t-yac

HianaaoH poanofiny NPUCKOPEHHA BUNANKOBOID CUrHArY

tdB. 14. JtO%' ¢ f fiyhigo s jSdsdemzaHsd fijd jc
O ZOdgMBE. 9. BOLlBJHSCOBZ'Y, MHS dOE L

LObekrd ' 26BCE6 66 H K'Y Caifdp Oeiztzy Codz@B.12) s dz
e dzOd &0 Y k&d2 fOoL0Slsjtk, Mt HEL oL
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MdedzOdz' 9. J ofdilgPH jazdh H GcodsHRON 2 9 lsj Ste' &
o dSCstcdMmisOdedzt ff tod MC Stej dadey d dzg dzd  §f dzlz dzOs ¢
Zz@ c O%"' Pa@xfif. ,31H)Ll 3 HSO BH W jsU z dOdc@lls d tasOff tc
BSHj dz' sO¢ wC 9ojdzdyddzd dBOIlsj O D dzizts
L dzOdsts Hyw B ' dzv wigedkz! s dr L dzO

3.6.f sL tetsB ¢ Of telfdS\H@Z z H s ) @xts A tizgl dzC
odwoedzj dgdzv  OtcORgelcEr D H 6 dz@dzV o tetsL f ' L daC
IOMtsB ' © dzgj G dzOMdese s tslstcd dGzOdedz? * deW St d3O Y

l fwesyjm k282 11 [ w o dasdWdd'cdsl Gy @
f OtcOdiR] Istelsd o S isoLdddfise * o LO wCddz 11 J w
ZsC Odz' L z° Is! mw . 1 d L dzO ¢ jisdgdz? df " Ode’ Oty dz'tedzt
HisSL 8 Sdzw ¥ I8 "HjdzsdW ' CSE2o Ols(, BJLYtsMm] to]
oLO dBsftseo' WL Odzd A 8 Plcdidsy JaRdz'e §f § ) B d5kz
oL GBYdsoO dzd f OtcOd3j Istc” o L zOydes ME Stets
ltcOrsoabkzs yd oj dzdSkz ts&" wa Qdzednds ' ff @ te @3 disstlf
sYdzC O LH'2Mmdzes " s Mw L O HEGfBsE:H toj ¢
HiSL o sdzw ° tsls & o) (3 Bigatfintg $ HAd P dz O dzO dz] & tog dgfH & IS =
OdzOdi' dg@?2 B dz' b Htso jteh jded2 L " fdalz® ydna
HOdzd m, deiBted GOY J tod d3j dzls O dz' dgmdslzdf adzWhiplds' d3. § W
ftecsosHdlsd tsLteOrkzdsd L odCtsted Mmls Odedz? o3

i iy jCdkls sMizo O dzdg®* B Wik dzb § ey dzts o dz j SO
AodL dzOyj dzdz? 5L dzOC, hts CdkzOMmd¥ ' Sk ls:

A odL dOyj kde o f Otw@dBj ° " odzW s tc dgOdsdg o C
D i3tse " desMmis® o dWw e dzj dzdzv ;
AodB ' tc ' B tokzdzlslzo Odzdz? 2 Ot Of 54 tokz BL

f®Odj Istc’ 9, jMow IS’y S OOCIs
A fsBkzHss O MmdMmisj B3 destedBOdz dzedrn &' ¢
toj cgtej '
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[Mdzso dzddgd WK'dE Olsstetsd3 5L dzOS d ydgdi2f wiew
Jdzg 3 dzlsd wCtsets Bsykls! Mlsostes 9 Olsd o ff st

Is,d@dzjoy dzls mls L OMis s o GeEddy j ¢ MBDOIS Oy "
W stcd3lz 9 O dzdz' f OtcOd3j Istcd ydzd teWH' 9 d3ts
Qo IstsBBOIs d ydats’ C azOMmdeWIs 'C Oyl "~ L O @tz datis'L 9 &
odH"  dzviIsd tsH iSsSEORG: | Cacd @dzj dzls dztsyls * .

1" HeB 'f Ot Q 3wkt * o H § dglsiefol' S’ 19/ dzas © Is Mmw
L dz2OMmiskzf dzedr thdzso dzdr o d BEG:

A HBE MC &ZOHE 9 dBEOWPE IS 'fiPcO] stewd ' o
MsO@HOG tcOH " sLo' WL, O ISOCBY fOLOd]Is

A edLdOyj dz YOwh&EEE G fiylsy , dYst o dlimtz
~nOtcOCIsjtedL o Olsd CwdMmlstelzC Isd o dz' Is 4 ~ dzts
L OC dzOHsts G, tSPH W [s ! o teWH, C ts tel3j0dgvq y * HRERdRIS ¢
f OtcOdzj stcOBd 11 Jw, hts oadwedzwe ls! mw;

A MOd' o dL dzOUJ ezl datfizD te EDftifste € dafzp df

[ dzv el i dksd’ ydd- § OOd3jIste” 9, W
odweod dzdz" L OC ZOHBBtod B8 Y Bl “ 139 Mzl @ t

ojdzduddess CHjW  y' ‘dls' e Cttejdvyt By
ftots Is' Mdzlielz doSdzasy jodzd 2 0 G uzéfz) K@ ydzd 2 o ff
odwodz dzgdg" ©OH' SLOCHEOHES, It o' Hito'

BdzdL ' CO HB 0. U LOEPHO BB CEdl @ nhh ki
Hew Slted 3Odzdz? BsH j &2 B5O3150 dE d&ZW H L 5B 6 ¢

AT AT A"
Ll
Xl [— I }:]
Y X2 Cucrema Y,
w. " oposnmismaBamus [ *
Xon > I o
t t
G G, G,

tdBs . [sHjd Mdidgep@d] GisOdg) s’ o« Mdc
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iXiyj CittsoOde WOCIktsted, & &sPEO
fjodedrm tof adgvn. 1 tafy EHlamwh @BCHDs d) 1tgf up jdg' df J
OB dz' IszHd, odHd BsHEZEY YO, ' ddOW.0 dz' Mlis!

7:7,.Z« T Yyd dzgj € jtetseo OdadmW @S lsitslasdhv s v to,
11 J{ w, ssBlsts ff OO Isted, w g ¢ 15 thldzic s 2O ¢
mdMmisj d3ts® .

G1G..GJ Y dzj P s dz' s Odzts o € d Is
tcOH " Blitsdz Iststcd dze Iz

YT OO®R) sted o dW e dzj dede" ,§ ¢'Yls) Gejf'tsiglg Jdas d |

g dMilsj PO dz@dz]  jtcllsostej dedgw to' L dzd ~
odedzvH, ftodlsOdOdzdzd ? [148z" ydWtetseo 565 O dzaC

[ dzv o dL dzOyJ dedzv dzqizf " g Qdzts§ d #) s tc dZiz O dzj
md ¢ dzO azlz HY jtoj dzsdz wCtsegts R s oW @
tdsL f * L dzO¥ Is! My tc dBdfrd] d3fste dofiyf € stcd Mistseo zo Ols d
o dHLE:

Y=Bx +Bx # Bx g+a Bx ¢  (3.116)

i=0
HJYT L dzOyj dzdgls tf O tcoOfly © dzj dzdzv L OC dzOH € (.

1 Xo. %1€ J teso Odzg' W OCIssted, WwWC L OH O Is!

KiLOeOdz dzf ydmdzs ¥ OCIstste’ o
gTody OHC Bax®©O0 fitsdg$ HGSMdz HIEz,;

l jdzdyddze s dzSd BEHj s o dL dzOyYOlsd

e=Y -M(Y), (3.117)
H M) 30Is j BBOIsd ydzj tsy' Skzo Odzde" 1 Ote O3] Is



{ Bud mdzj dzdaw
B sy dz@e? o33
o' HAaddzj dz' ¥V tsz® o gyzelzd A

sted 3O dzd A

AY- W =AY by Bxoo v Qm

HisMdz' Hdzad O3
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CoOHEOL 8, wCd2 fodvcO
L teOR & dzSupjpdfids W
h v Asd, IstsBlst

(3.118)

) L 2@ BB, b BSIs 6 d dslz tegsy ddetd@ sy 55

W lz dzC Q' 5o bu.. b,
.

& dz 2 dzq o

UBH'

Aj t' o dzwoelzs L P'dadatz f Ot Od3j Iste’ o
) Odzjfipisdz’ (3. 120)
o dzts fyls *

o df OB S ddzv dadz”

W dzC Y ' vk s S Ceidmer) sdziy o5 o tels © odgdddf @ H € &
B3OIs d

2 3gs o’

USH '

BlzH ]

o dgv dzdgv (3.

E=h Hx b éﬁb%-

ditdd o dz ' ks 5 HE  dzlz dzv

o dgv dz' :

(3.119)

90) ftd2 @O’ o dH:

(3.120)

Ay { w.

HO' stsy dzdoe ' Mls! sk
L f temifaH o btk O ala] HOHEO"
Cjctejm' *, Y& X BHr jZz0dgOdz I

9 dH:
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Fi(xy)= XA (3.121)

XmaXymax

Il " HYftse Hdzts h ' dzv dz' thdess i s L of SdpO ltlzz d312 d3:
BOIsd o dH:

foy =By 1 (3.122)
IJXy Ximaxyimax

1 d¢ tsdz0 o Mz Eatzy § @ dgtisfls*© Hidaf CsQEFS, § C
L dzZO2 HJ di3s d3° dz' dzOdz! dz' L 2Oy d dedz? f Otc O Is
f OtcOd3g sdL dzOyJ dzdzv 11 J w By dzO L dzj nIskzo C
t BL " L dzO dzdaw Md e dzOdz' o 11 {w HEY o da
MC dzOH s * YOMls PdlaP:dz€ s jodst@) iy RdaffR2 OdzOdz' L .
S tstej 2zz|?2 OdgQdz' @' dzr € Mdzd?2 B IstsH o dL
O oW d3sC & oL O d3@uda 'dYL € H' digded dzafd ® t§ dzd y d dz
tdetedB 20k0dz' L. IsO tjcectejMm' 2dz0 di3sH | d
B IssH' , (HJbOd s oL @Dyl Wish) ddudzzde"
odHEZ dBOIsj BOIsd ydzts’ -d2DndzS 4'C 5o &' § o @uzg ckdats
o J dzd yd dzO &zq .
[ dzsy" d2¢d Mmddzd Leo' wiL Sk L @mMdsgifde' 2 Is
Odzedz' 2! Ctses MIsOIsdMIsdC O Y JHHEBE O:
ITMmMdzOB&OH 0,1 HEB 0, 3;
Tf sdzOt@wdz B Gis 0, 5;
Tf sz ilodzG HGBG, B, 7 ;
fodmMB&§OH 0,7 HB 0, 9;
Tojdz &3 odmMES OH( O &' HB) 1, 0.
1 tod dzOO&lE L Cstej dzv y' wd 2 - Ota &X' Isiztsta doL
9 Ot Oy va L d3 dadzed - .
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l sdz0 i3ty § BLRIsd f Otddztsly dZdaOD “y QU ELs Ot
H' Of OL tsddzddy § Oliamtod dzdzts (B ' d&zh wWC Ho'
L o StetSidfdas dlIsd o dzts’ OB 5 L4 cidls d oodfste ', ¥ & Clsts dzc
SH QOB t' L dzdna dz2Off tow d3C O .

VL dOhtskBz odf OHC I, YoOmksslsO MS Odzlzo
Mdedatz WVWOB@IEZCO L B Skl H° dedeS " iz Mo 57 =
mMftsmisjtejyddedzv n ftcd "~ " L OGOdz dz' 2 O &

'z desfls' R 2 vd QEzSEs CHy B gt dzs  f to
AjRndzjteO SEjW Yy dasd  f OWuids dzdats s oy bz
) ' e fings dzO

Sy dzls f Otedets’ Cistej z8 gl ZOYEZOS o &
2O ew 3¢ " o o ‘odzm & & ‘daj gAY - dzd Y dzd2d AL dBO wij
l " dz Htstc' o dgs 9 ' Hdztsh jdadz®r t6' L dedy’ fnlz ds3,
tetsL B ' figvOL (SOt ) |, dzOC * oW Hg, =9 “VHISSG dzj Geezts flz d3c
ydna Mmikd:

(3.123)

K; TEBJW' y' " @ls Mat dzjiMat © I®idadzy tmatchihgi t
itetsL B' G Odzdav ) .

1 jdzd yg dzovw ¢ ff £ Oa Plzj L 3" dz¢ ‘HIsS[6fiiw 1 o
I sGo OdzdZ® . 192 3 ) i tcts dntf isdhils jj el dgdo. cS¢hts H
o' Handdzj dzdzv ez dz' s j, Ists otsdets dQYL o -tsBIdH
' Hnddzj dzdzv (zlizlz' med'f ,OHIEEZ HOWY O° s+ Mw , N
LO L 0ok 9 n BHYI 5 HKEH @igkO® &zd i) doy yls
eBLRtz@C . CtsiW ' y' f dzlsO AjRdzj 60.
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v OB dzd yw
[ Odzgdz’ toLOREZdS " @8 HA&zY o@® dzOyj dac

I 5®&i s' & ¢] ldwed] I Hoddjd ) st o d
fjtejo MCO@zeE] jtoj od! fjtejHd
Okl dz' k
N . b x=41 | =41 Mat | Mit
1 55 43 14 0
2 45 42 4 1 0 1
3 35 39 6 4 1 0
4 25 40 16 -3 1 0
5 35 42 6 1 1 0
6 45 47 4 4 1 0
7 50 53 9 10 1 0
8 40 38 1 5 1 0
9 35 45 6 2 0 1
10 45 41 4 2 0 1
{ OL & 410 430 6 3

gdz" H L OL deedjlsH{P @Hsdse@ B3 L O dzts i d dzdapve * dz
tcj Odzl dzd =€  f tog dg" tcdzO dzOW o dz' MiIs! Mmd 6 dzO dzlz

] tesLtcOrlzdzE " @ odff dzde O ,tc' hotslpe, E&JW * y
1 G Hdets L ° h COdztss ©O@ze &z A MsC B, in®d & o Gg!
f sd3' tcdzO. K J f sodz Mise o 'zHiAf s ISHO@R. 1 t&
MCOdzz o Odzr YOMPHEbHAESSHAZ] of dzdeo O dzO o
fitejodhiz' fts ORfdstsizlets & PR tids i jtddjL LD, ts
odvw o dzjats®cztdndy) 1 { w.

CShts fted OdOdz' L' dzgitsBr Hdzs o9 tcOntsolz
IStsH' Mz OO MGsitss 79 * dzlsefr PP datlzs ™ SO o3
dz' dz' 2 dats’ C tste j8izv yr dzv 1 " do miedz® tds@HdHzdzldskz  do
BjlssHd. [d BEH]RBR bHEEasEEMidGisegiso @OG Iz dz6 |
f Otcdets™ Cttejdzvy' ’ J1HehsdzO BEZHj] d&OIsd oc

N& xy- ax ay .
(Nax2- (X)) (N ay* {ay))

rxy_r yX

(3.124)
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r dzv € tsdotg € lfdissrlzdpy B j o B3 f syOlsCtso
ftecscosHdMs L ORzd g dz'tn L ZE2 s O H dzS" of
Edsseo f tcaf 9 l5.@.6. dz'

v OB dzd yw
[ Odzdz’ toBLOREZAdS @ HdzY o dL dzOyJ da

| Sd3d) s ‘R 1 dwzg d

f4dted M Odalz|tf Jit® d M J { 5L teOR 2dzS d
O3t dz' |

N a z 02 y’ nkz

1 55 43 3025 1849 2365

2 45 42 205 1764 1890

3 35 39 1225 1521 1365

4 25 40 625 1600 1000

5 35 42 1225 1764 1470

6 45 47 2025 2209 2115

7 50 53 2500 2809 2650

8 40 38 1600 1444 1520

9 35 45 1225 2025 1575

10 45 41 2025 1681 1845

{ OL 410 430 Y x* =17500 Y y* =18666 | X xy =7795

ltetso ' 9h d tots LOEO@ERjHOgCadts. 318y Qodstsia 08 y d

o J dzd yd dzlz

odgmMsmazsf od y' Sk
9 Hiftso

8 t

H dzts

H S

H d

HEddzj dzday ', * dasd tofdQadaess € s U
¥ s te d3lz izt =0,373% 2 M)ts
h SO s o' BaesE OL ® dzjt ff des M ls
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f " Hisplg'teH tojL kzdz sOIsd, tcOdz M j ftotso J HJ (
L Odzj ¥ detsfyls®  HYSONEO g r®OREs-0 5 (g j-ide) 4 O'. dz

) tod dOW o desMmls' HJC' d SR LB dedegd R tots
(MEzS 24 datlgts ) Czfs W] &W[RE]. = 12V tc figtkatlafsn XL, d3'y ,  :
o dce dzv H:

My” P vz 3.125
Ja-ra +2) (8:129)

I xyz—

VL odtOL25),3d S8 WOE" ‘ dzs' § B S BBy gy Q¢
CsjW'  y' ‘delsodsd 7 w] lsjfisdy” de@ap’ ' ff Otcdats ™
Bdasd dzdzts” H jIsjteds dzOy"'

dxy:r>2(y '_fix ny
dxyzzr)2<yz '_Fzyxz d:yXZ' (3126)

— P2
Dy/xz_ Ry zx

K Csd W' y' " delsd sy’ dg¢ & UsdzO dpjsdztyf ®MiAs? dztp &
oL O BsLLdVdzdkdzE sC OL 28 yd yomis¢ iz o Otc’ O

sBLdstso dzj degz o Ote’ OyT ‘x¢ ' dg 57 J O @BHEJ &
ZOW o dZsdgis" wC st 855 L &3 deded S sbkls dzj L
gdz’ H LOL d&Oydld, weh s sy iyl S teist

stc3GOdz! desdzsg & GY Skfae,dIslg o' 8¢ 7 o Oc tsdtsMls
Ctedilsjte” 2[67h " Myttt @S d nOMmIs Lo zdtctsL 6 dzv H O dz
BsH jHzkzY, lsted 3ZOdzdzgy HjWC s’ sy’ dz¢ d, L O
fiseo jteHy zo Olsd ,tc" MotsizY Aglad dsQ dedeH | dBEHO IRdRY s d
Yy!' sés oadStstcdmistsolz’ Is! M. Ssj W' y' “dals HJ L

1 O J HJ d& odh j wosddefOrllz'dafe'dC d Hodzw  dz' «
f OgPIlstc’ o, O dzj y J dzd LOoayH( o ' tocdzts.
odSstedmistsolzo Ols G w @vzj yrpes sz Bzdzdzdzd d3¢f . /
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fjtetgld ¢ " fslsjrd Lo wLtsEC B ¥ §OttO®Rjls
Bsy dzd o 5 9 9 OO Iwy 2R datss 5 5B Y d ) dizfsdyes * €

Hazw  dgj dz' dz' 2dzd 2 L dzOyjde . uvtsBlsts BEHJ B
dzj dz' Iz’ 2 @iz X dg' frfilss B =05 . [Cdetc s ©® E3ip Is B 1gf  dzj d
Ctej dzvy' °, odLdOydis CtsjW' y' ' dals tcOdzG ts¢

s tsJy' "t dzls tcOdzc so 5° C Bty jdzeiz§ C " fmde@ ' tisc
MisOlIsdmisdydzse s o doyjdzdgy Lo' WL SCE &gy W
( dzj dz' dzts @ gz 88].v ) s 5] Wdzlsye ste@sdz Ctstej dzv 4y
odL dzOyoO*‘ s mMw o9 dOL 5dA3:

65 d?
1

Fra (3.127)

p=1

Hid=di -dute” L dzd y%w " % tOdzc O] ;

nNiydmdzts tcOdzc ' o .

lJteOL (3.127), fsCOoOL z° , we o' Hto' L
MA@z ¢ o OHucd ‘s dg" 3 dodifiZBaOURHM oIS dasyls® L o' W

t Odeeyj YotwWHSBOd2 detsd3j to, wed?2 ftodi
tzfmistc’ YyoOsls! Mw HOo O HEEOHBEEHE Is'L dz® v jzdebizs ;
tcOdzez, t' adzj MJjtejHA Sz OB d3J Is d Yy dzts d3k

1 tod to@Gdze £ stoj dzw 13" ° d@jfsdm'do dalz® y j dzdzv 9 «
s dz €d swvHBS (tOdzdd) . U ts dslazls ©B eikftsiy oz
s dz' €d IstsH' , olduklkde e jOde dz! ddsdafddizO dz'° dz0 f=
fsteWHCSo s’ . { OdzG 5o ' dzblss'j ¥ i s odel® iPlskg ,
fsotf E OGfjCd» w¢ 5 ° B'dzh wg 20.

[ dzv o dL dzOyj dedz? St W' y' * dzls[E9], tc dzc & odty
MlsOlsdMmisd ydz HODdEZO 8. 60BlzfHd j B i3 tosL t
SO HOdZ totsLtcOrEzdzt3.79 dzOo jHjdz E IsOB dzd
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v OB dzdryw
tdLzdzesOtEr o didzOyJ dzdzv S sj W' y' * dalsc
g tod3j dzO
1 s d3d s ' dz €| 1 dwe dz
fitedo| MCOda |t Jtoj od { ®aOn &z dzS
Oy dz'

N . Iz t Ode | { Olzc| (X-Y)

1 95 43 1 7 36

2 45 42 2 5,5 12,25

3 35 39 3 2 1

4 25 40 4 3 1

5 35 42 5 9,5 0,25

6 45 47 6 9 9

7 50 53 7 10 9

8 40 38 8 1 49

9 35 45 9 8 1

10 45 41 10 4 36
[ OL 5 410 430 55 55 154,5

[ Buydfdndzts L dzOyj dedz? L O oadtwOL B (3. 127

64 d” .
p=1m %535}) ,6636..
siW' Yy ' dzgs ttOdzetsots’ Ctst@j @6G 63, HudfSST

Ctedlsd o' Va5 @) lssaiiz® sGde) 3 d2' Mis' .

wlsOls d fls d ydzk

HisY SRS s § to't &
Is©OB dzd ydzts G s,

L O
B4 dgh §

9 0 Mmls:

slsted BO B s tf )¢

Wl€ N st ol Ac O F 5 9-Otizd Is j @20
fted

L & GazE 3z d mlsadisa
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L dzOyd 3" Misf ¢ Gpf dsendsQ‘ a3t Lo 'HWiLz0sklz" 2 . cSCh s
Cstej dzw y' 2dzd?2 Lo' vL glzsop @PQL g @3y MIs Olsc
it SLtcORCdisj b’ Pdzls® ¥ dzw dzOh tsets o dff OH

‘o pJ/n- 2 0,06363 10- 2

J1- p° y1- 0,06363

10 IOBdzdydz d3 L dzOyd dzdzv &3 f tcd REBEOH @
2,266, yYJj L dzOydasdzOfyjteigd@f R L tOrzdzS " o .
h s Mmis Ols dOfigly i Wisla@ sy i3ts f O tc O dgfds'tcH ) Iz Is dzw .

Il datsHwyd L o d,h J odgtyad@M j detdeests d Is d 9
tesLtocsBdz dzgd?2 BjIstsH sy’ dzS d o ®] o dAfs@ tisC
Hsf SRS E s W C S L dgd daPafs dgdu, vSd2 L Of
sMmdzts o C totdgjj iy jyir) ' 22dess ¢ 5 O dz@sdz Wz  HYfo" tsHEDe
&3 ssH O3] :

-y &¢dfygdzjHBOYRo Odets’™ dz' dz' 2 dzs’ L Odz

-BissHEsdR BY dZSd, wEh s §IOB®@M dtcf]ls ‘&3Ot

A Mo’ Hydby OBl " "B odL dzOyd dzd ¢
mMdcdOdr fow, dzj L Odzjydze tHddz 9" H SHdSEG.

Il J€tcdMlsOeah d ttsL totsB dzj dzd 2fn daf jislsfts HAzOd3 tt51H
JsOf "o f§hEflz] mdfa@@adsj sted, W& d&3OFfds!
9" H tSHddsfsds MOBI 3OS bE@dEAs JIsO " Hodh dk
tetsL § ° L dzOdzfigv [mud.c dzO dzlz

ltesotsHYyd § jOpoOREpbies gmMtcBL § 'Ay ¢z auO diat
oLO" ddsL Odzj ydz' Mis', BB o  H' BteOdzd tsfdatsa c
gff j Clstc Mdc dzOdzlz;
vt j Olsfp Geiztc etz ; M d ¢ dz
A OL B YAdEH gl de e d -

b B dz' sHO fd ¢ dzO dzlz ;
| Otedstsdz’ € d Mmdc dzO dzlz .

3180¢.

gaa b~ W N P
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ddzj odCtejfdz o Olsd L 'fdz" ' dzOth Otedabizsj Is tayf oA 1
50¢ wgOowPdkjlsted &Esykls! Hsfsksclsd od
ROMskf descslz j s Of * .

50C fite] ORY gzt @ f ¢ 56 s dzO Y dpteCs. E20@ )
HiwWE" 2 yomissis' , "Mij dzf ° AgfypldQis s pdzdfds o
fd ¢ daRezz yOMmlssls' CtOlsdts’ kH o I QzsiisOls d;
dcdOdkkz, HO' (sodk cOWBPEBWY L' L dzOcC

s OC duls dets 5 alaflar dzO e O d3sL &zt p Gelf dEvd@ 2 C
CjctejM 2dscts OdOd Lk 1 Ote®asj lf ' o9 d 6 &0
) SEEY2H §jjd ¢ §OLOk sl Bls nkY' fEigh e
el f ' L dzO dzfigv finud.¢ dzO dzkz

3.7.0 H 5 M ¢ 5 dz@Ffzjsdzdaa{t Ll * dzdFDP OdZON tots o d A
L OB ' B datizg BB Azdzy ' dlf sSekOY' = dz20 Ghdse
Bzd s' O€ je@BtGedL Oy

dlsOlsdmisd ydetets H @@MIstsis dzd 2  dzO C A @Lutizdz Is
o' HY so 'fHagdiiiftc sw dizd o'd,d3' ©Oa G dpdz©O?2 , o ¢ dzv
S H dzts Is dffAifCRd3g Is 6 ©, BPWANIE dzd = H dw  dsjsigcfisBRE jt &
Mini ng. 1tOiPd &g®df' o tcj ' Mistckzes s Mw Bk to
Bsyzlse € dzs YyOlsd Istedo,OdzH &) e 23 ¢ BgP @zl t diz d dz
My Jd CIRgRBO ] dzu j ste Isd ydzets H dzv o d W oGl irdzve
dzd ¢ @ fipdztc d A30 dalizts tc BO GzHEass o dto' h diIsd L OH O~
dz0  d3dzts ) d dz’ MisOlsdMmisd ¢ d Lf CoHaBHHRy B © s ts ISy
cOH' sH. Of OL B5dz

10 M! BdsARdzHjdzr T sdgwilslsw AC &zOMIsjtcd
sz ' Mdzz® o j lzE® 0o C L RYHISHiEd OdO &' wixfals
" HJW hsHBs tsBO' HAdzOdzdzw Mr g3~ BBO ' ClIs'

[ dzv o dtc' hOHdR” tofddh j f§totsBdzj i3d OL€H B
MdcdBri Bls: BERlsd L @fletfisma Od'dzOth sy dz'dzes ¢ ts
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Is d ds,dzts 0 dzddd Cdsjdgi tsB * dz! s fijls RdzjeligBlsigla ¥ f s |
L dzO dzdzV Bsy dzd o 5° C'dzr SsMis’ C dzOMmlgyjdte" o
BB SBH" 9 HdzvW o dWw o dzgztizdzats L @O tzdzY f lcde B ©
dzj SB R ' HdztsH E ditso s ‘ 99 J H jvzdzfi o 'd3j fislipd de’
sCted B B3 L BOLEHHdd? BZOIsd Bgs BisgYydzsj to° " j
Hisfdls! o0y dzdets L O yOfjdets Q) tels 6 § @y ddijde
dzJ dzj ¢ Odz' datf'rdzt @ D fc s 02 sdz fshkCE.
fteOCIsdydz 2 tj Odz' L O dzdzvdzOC Bl Otiztis ) 1By  lis
s Rz ORsdzt®s @ ttsLtetsBCO Bl IstsHE € dzOMIsj to
dzj Hsdz' €' o9 ykw &' WPl Hdkz Istsydz fMmils: ff toc
YOMmlss L OS¢t g Ists¥ L OMlssmseoze Is+ Mmw
fshCk, dtfhdar QOIS jpw  digzjo te MlsISifdsss * |

cOL ° csL tesBSd ftwOodd dzgde MR j B B Bl
sf lsduPy’ . v OS¢ d g d&3J ssH OqR@ ¢ j dzbs 2 tcj df
‘dzls j dzj SsEOdz dzs’ Y lsdB LOY' . 1t Hdn

BjlstsH &z &zB s ¢ dEy dfei] B'sL Oz sfhdase &z
fjtej 8 M j dgdgv' cBhOCEsE@MIQj gL Oy’ v L OME Bk €4
Bz d sd O¢ j dzls dzyrts Isdgjj letizd * oL, dzOmjdzts© s B Y ) dzo
fsfjtej Hd BG5S L dzOdzdzv § € AODBQ e®d 2 dz] detsdx’,
Bsy dztg o * MRIEHARQ dzdzv S Isd 3ZOdz! dese s to' h j dzdgw

[jlssH ®BztOh dded s Ctdtsd 2 o W) obkffef hhjd
L Oo H Odzdz" € &zOMls PiBlesc ® Bl L s sd d3' L
BSHjdzs o Ocdzgdzy  f jtej B M jdzdzy B@SIsjEOP L f
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