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ABSTRACT

Berdnik S.L. Formation of electromagnetic fields by combined Mrator -slot
radiating structures in electrodynamic volumes with impedance boundariesi
Manuscript of qualifying scientific work.

Thesis for aDoctor degree in physical and mathematical scien&meciality
01.04.8 71 radioplysics (Physical anthathematical sciences)V.N. Karazin Kharkiv
National University, Ministry of Education and Science of Ukraine, Kharkiv, 2021.

The dissertation is devoted to the development of the theory of combined vibrata
slot radiating structures, creation of phydig correct mathematical models, and
improvement of numericalnalytical methods for solving corresponding boundary
value problems of electrodynamics, which allow a theoretical analysis of physic:
properties of excitation fields (the radiation, scattgrignd functional characteristics of
combined vibrateslot structures containing impedance vibrators (generally with
irregular geometric and electrophysical parameters) and slot radiators, as well as tr
multi-element systems located in different eledymamic volumes with impedance
boundaries (including coating of metamaterial) and filled with material.

The scientific work proposes new aspects in the development of the theory
electrically thin radiators: new concepts of effective induced impedahedsctric and
magnetic types are introduced into electrodynamic analysis of electricalhathators
which allowed to formulate of current integral equations for radiators of electric an
magnetic types in duaglymmetric form. The problem of consttive realization of
magnetic type impedance is solved.

For the first time, the problems of excitation and radiation of electromagnetic field
by transverse and longitudinal s&an the wide wall of a rectangular waveguide, inside
and outside of which therarevibrators (monopoles) with variable surface impedance
have been solved lgking into account the full interaction between all elementaeof
vibratorslot structuresThe conditions for the realization of the radiation coefficient of
the structure close to unity and the conditions for controlling the frequency

characteristics are determinethe optimal parameters of a Kleviype radiator with
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impedance vibrators when radiating into keggfice over an infinite plane for the
formation of fields wih given characteristics are determined. For the first time, an
equation of parametric type was obtained to determine the reactive impedance of
tuning monopole inside the waveguide for a structure with a transverse slot, whi
provides a resonant moderadiation.

For the first time, the problems of excitation of electromagnetic fields in waveguidk
joints (tees) with vibrateslot structures in the area of communication of rectangular
waveguides and impedance coating of the end face of the sidearnsolerd. The
conditions for an increase in the power transmission coefficient in the side waveguic
the separation of the powers of the waves transmitted in a given ratio at a cert:
wavelength of the entire operating range of the waveguide, the coaddragual power
separation between waveguide modes in the side waveguide (provided its multimo
operation) in frequency intervals and between all physical channels of-pbarang at
separate frequencies with good matching were determined. It wastf@atrtkde coating
of the end of the side waveguide arm with metamateriabL.Rvhich has a frequeney
dependent different impedance provides a tihesenant mode of power transmission
from the main waveguide to the side waveguide.

For the first timetheproblems of excitation of electromagnetic fields in waveguide
joints with dielectric inserts and impedance surfaces were solved. The following al
considered as side arms of the devicesoriénted seminfinite waveguide with
impedance end; sesmfinite coaxial waveguide; perpendicularly crossed infinite
rectangular waveguiddt is determined that for a given wavelength by a selection of
electrical parameters of waveguide devices can provide the required level of pow
transmission from the main wavedaito the side waveguide (in the range from 0O to
0.84). For the first time, the general resonance condition for waveguide joints with
dielectric insert in the region of the communication slasformulated and accuracy of
determining the resonant waveggh from this conditionvasestablished.

For the first time, the problems of excitation and radiation of electromagnetic wave
by a narrow resonantaticut in an ideally conducting spheretloéarbitrary radius when

a sbt is excited by a semifiniteectangular waveguide with impedance evall; by a
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rectangular waveguide with singland doubleslot through resonatoiThe problems
were solved by the generalized method of induced magnetomotive forces with excitati

of the waveguide section by a waekthe H,, type. The peculiarities of solving the

problems is the use as a single basic function of the functional dependence of t
analytical solution of the integral equation, previously obtained by the asymptoti
averaging method for the problem of wave diffraictby a transverse slot cut at the end
of a semiinfinite rectangular waveguide, which radiates into the-bpdfce above an
ideal screen, and the use of the concept of the equivalent slot Wid#s revealed that
the change in the values of the matkparameters of the magnetodielectric from which
the impedance coating of the end of the waveguide is made (and, consequently,
values of its surface impedance), makes it possible to tune the wavelength of the resor
radiation of the radiator while amtaining its input matching within (386)%, which
corresponds to a half range of singiede waveguide mode. It is determined that the
placement of the passage resonator in the waveguide path significantly increases
guality factor of the system, whithe resonance curve has a large steepness, and i
shape is close to rectangul@he presence of the second slit in the diaphragm leads to
narrowing of the bandwidth by half the radiation power to 50%.

For the first time, the problem of forming elemnagnetic fields by a structure
consisting of a resonant slot in an ideally conducting sphere of arbitrary radius and tv
radial impedance vibrators was solv8de conditions for the implementation of a
Klevin-typeradiatoron a sphergveredetermined.

For the first time by the generalized method of induced magnetomotive forces, t
distributions of currents in a muklement combined slatibrator array with impedance
radiators are determined. The array combines a slot cut in the wall of a rectangu
waveguide and a system of passive impedance vibrators placed above the slot in a
half-space. It was found that such a system allows one to obtain a radiation patte
similar to the pattern of the Yagda array while ensuring good matching with the
waveguide path.

For the first time, a multifrequency radiator has been implemented based on :
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electrically long slot in a narrow wall of finite thickness of a multimode rectangular
waveguide when the waveguide is excited by higher types of waves at differe
frequencies.

A new method of impedance synthesis of the radiation pattern of antenna arra
with impedance vibrator and slot elements is proposed. For the first time, analytic
formulas are obtained for the real and imaginary parts of the surface imepsdz the
array elements, which ensure the formation of the radiation pattern of the array with
maximum in the given direction.

The correspondence of the constructed models to real physical processes
confirmed by comparison with the experimentabdatown from the literature and the
original results of experimental studies for vibrator, slot and combined structures.

The mathematical models constructed in this work and the develope
electrodynamic methods for calculating the characteristics of \&acmmbined vibrater
slot radiating structures and their midtement systems are effective for use in
computeraided design systems. They make it possible to carry out a multivariat
analysis of the physical properties of electromagnetic fields in sstérnsy and to give
a clear physical interpretation of the theoretical and experimental data obtained in th
study and are a further development of an important scientific direction of applie
electrodynamics, focused on the development of-pigitision igh-speed algorithms
for the design of modern antenna systems and devices of different destination. The
results, as well as the discovered new physical regularities and features in the format
of spatialfrequency and energy characteristics of elecagmetic fields excited by
combined vibratoslot structures with impedance vibrator and slot radiators in different
electrodynamic volumes, in particular, with impedance boundaries, constitute the ba:
for the development and the creation of a new eleinas¢ for VHF and microwave
radio-electronic equipment, which allows to significantly expand its functionality. They
are promising for use in solving the problem of ensuring the electromagneti
compatibility of radio electronic devices, noise immunity, ngig selection,
miniaturization of radio electronic devices, creating radiators with special requiremen

for directivity and radiation characteristics, in the development of spaarpbse
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equipment.

Keywords: electromagnetic field, combined vibratslotstructure, thin impedance
vibrator, narrow slot, surface impedance, integral equation, generalized method
induced electranagnetomotive forces, averaging method, waveguide junction,

spherical radiatgmmethod of impedance synthesis.
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fdtedfdhj s di53hk lzu@f@@Cﬁcﬁlz l sm” B

|kR(s,s) L
nJ(Sn)Gf(s w; i B S—i— R( s) L_ A , s)d sy
UBH'
|kR(ss) e e -ikR s 9i
nJ(a) G90ST W @iy — S)SE (154)
H §

dsj

VV(S)— 15

rL*l,—(S o (1.55
1 jeh d2 HBHOMSS b dihelss " Iecwhsdd' dts
fste" odgw dzgdz' 'L Htekzeddz toj W ez ts ted o3dzvy tzfs dzfg

fjtej Hdz ¢ BASLBMALY ed@61sdzdh j dz®@ €' dzywn o' B
L dzd SIGL):D. | EktOn ko Odzdzw 52y fsjctisj oo to teiay Istaddy v

e J(s) @

J(9= - ;EQCOSks %V; E (coskscoskL 1)§ Lte a(s)G (s 9 RS 9 Bd (1.56)
Hi = 1 -BOdzd?2 f OtcOd3j Iste, M s LB' ¢ A3RL MW

2In[r / (2L)]
fted odette’ tsmisCIHR. ' dalsj ¢toclzo Odada”
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Oz, o' Hfo Hdss HE 8KANEEHJE ES OGS i
s=L' o' Hdz Bj B ©lsLIHBOMMOS wdweds o&d ' H d
JLT0) . 1ted vy tdH6) tof pidz dAMc BEC HE

J(9 = - EQ(cosks coskL) %’H@ coskL (coks cekL
(1.57)

ghe (9 - . (
+ 6}_[183(&)65(5 9i R(s 9 ﬁs i A3 iLx 5‘;

ldedtOs yd o WwCtsimis' dzizdz' ts ey i51tS KizOdzaf 3
Msswis! Ek §jteh sk ©WHCEI5)EOs 5 o dEasTdsdipiss
(1.1) Hdzw o dL dzOy gdedets H G oy 5 @dzls

a iw (coks - cokL
(9= - E)F coskL

hs Istslstsy dets L B GlA8) Is 'ffpaca/ R,  otsfldctdXi ds@Rlzo{ di3 d3j Is
f OttORj ste® o § jteh sz dzOB dzl.$q dAdE7) (, L' Hidrpsy
His Ydzj dz a° LS wsHSlBts f j teh j  dzOB dzd ¥ j dzdz?  H

iw_ (cosks - coxL )
k? coskL+ & (kr kL)’

(158)

(159

Ji(9= - B
HJ
F(kr,kL) = Fﬁ(cosks -cokL )3 (L.s)gE (1.60)

-WEdeCy' ' v o dzOMmdese s ftsdzv o BtoOIstc®O, hHis H
fca (2O o' HA3 dzgz 9" H BjlstsHkz HEOdsets f OO
OdzOdz' L k9 Ols ((CoskIC= 0}jz0 fis IO 5 * dz'gizO &) ts tc 15 tc @zls s tc ( .

vO0Cdd3 yd dzts ds, tesL o' WL B¢ CoOL " BHAEBEAE
d &z Slstedydzsets Mistezdzz o IssdzCdr 9 BteOIlstste
HE t' Ldzdr odtOL ' &8 HdW Mlsteckzdzz k o df OHC
BOdzts ' adtcls! Mw o' H o kOMdes®™ YOMIstslsd o B
dzd odesdzz’ s mw) 9 BtcOliste' 9, ~syo® o
9 BtcOttc® ttsL o' WL B¢ &y dzO tsHjtey Old ¢t
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"stediszdzd, GedHOkds WS§ Hd&v d&OfMbies' dsScs
LOfissko Odzdz? ' SEt5 BjlssHE sy ddsj dd"
Hy jtojdz dz0 fsyOlsSsosdkz jlOf' OddicOz dz
t6' o dz'l@AkY H (Y KOG A sdsets MistekzdBEz o ' dzd dzd
fOCO®R| SO 2 &jssHsd 'kjwOy 2 §Be4H15avWIs
161] . LVzfdelndsz § * HtesL H ' dz' Ofmd &3 Istsls d ydzd
slstcd BOdzs L OCOdz ded?2 OdOdz sdyded?2 odOL
ftcdHOldts™ wWC Hdvw doOfmMstes' dzdr, 1OEC ' H &
fsdy Mistodds & HYjj &' 'K Hdzj st e dz® d3'dz

1.3.2.3 f Olsj &30Isdydz’ OmMYy JSIsd OMd By ssisdy

1 JlsOdzdzy fMlstesesets B tizdalslzo Odadzay  OMd
Mzlsts ®&Olj BOIdydets® tetse dzj Bss , WwCEz 188sC
189 , HJ HBSOjHjdes o Hftse HdZ IsjBtej dizd ¢ to
2tsets ftoddzydf ©On, WwWC' L dzOHBBAdVIs! MW dzOH Oc

1402 LOHOdMs MmdMmlsjdz Leody®©2dedrs HJW,
Wistecd¥- n-d3" toded 2 sd<RIstHO,d&zd@ f OtcOd3j Iste)

—= (s X, (161

WCO HOEOCkjtedLE' Is! fnlg%u’lsgjscg,tsteﬁqlé g o hH' s foer

ssBlsts xugR'dalir 6 Is! v o' dz' dets. wfdzzs Is! to°

odcdztez, (fted y! sk dzO02 yoOMmls' hj odSCtsted Ml

fsfls” A8~ (o008 yd, s ftdejHjdd od

MisOdzH Otclsdets’ W stcdzd o 3161 o d WsFz@zz] L d3 tezslm]c
X= X X5 ), (1.62)
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HJjx totsL ¢ dzW H O8 Is! MW W%ZMS&‘?(%JSOHE@‘M,QO
Ejtej H dzj dedzvsh fsts oy dglsdpdg” W k& wo dzsdsz o d ¢ dz

X (X) ﬁrgl}:;ﬁxm Yok (1.63)

sH' §' Mdw ddLSd §jtjlBd st d Bsy dzO SHJ

ax_ X()x %, (1.64)
ds

sBlst,xLOHMH d! dz2v ‘164", o de®@dOR YO Mlsd &z0 W S
ftcOoats’™ YOfMmlsdded EkMmjtejHdaj dedr o' o daw dg

%: X(): (1.65)
S

420 o j dzd ud dad, fldstic Vb tzOLe dgw ©  ftsB 5 s tsydad 2
o' odA6dy. (usdiBlz o wCtsMmis' §jteh 56 sx=dzOBsaadW g
LA tesL ' WL G656, o fasdz'L Ofe ts o tptizdzfidy tiL ( Istsydz
o jazdyddz Htezetset GBteWHCE RO £ ¥ 'CHs
L OHtso tsdz! dz¥ 1.64)e, odim@®udafzs O(Is! Mw § sCteOh j dzod 3

vOCdd3 uddzsd3, o' o dz¥ dzdzV1.65) | t@hdthctstsls tsdr®@ad &
tc' o dzwl.dd) ( dzw mtsds EZMmJ tej H dzj dzdzv s, s M@ dedzxyd s
kteOC ks s qw w¢ Yl 2d2 . Aj2 YsttdkOd o
o' o dgV dz' dizffigzidtej HAERL & OF Is! fddydy sd3 M te
1 I Betsds Bisgrddgte's fis.dz M S d d3 188 ,d3svAs'c P s OL @
bijtej Hdej dedz o' WL Oded2 L ' fMdzzo Odzdz” o3
odCdz wdlad fteOodn YOMIs UL dtals ofigdy el j dzjLds Bld
ROLscEts f OLOMBPIsteBsy dzdo * Mis! GsBEZHEZO Olsd
dzOB dzd  JeRdzy @dzg 2 L dzO2Isd EMmjtej Hdz] dz md
wedn OftsChddizit6ls! L cisse ' Wi &g ( OHOdsE ISt
YjtejL "NodHCj] EMS zOHAzj dedz? Wstodizdz jWJCls
yddzsds § jteh j dzOBdzdy j dzdzv . 1 5 ®uozd g datdals ‘s
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Slstod BOUBE , & H[] ofMmlsOdetse dzj dzs, s ftod HIESH
X(9- k9 i35y j Bkl LiesBdj ZO wC L Op ¢ @es W §
LOoGecHdad C sz, Odzj MC ' <y dzdztOREz ‘d3idls | talp' G
sz d&zO s stcj @O 188 E3Y. kMJ o H dzg] dedzV |

vjtte)] BE.02 WXEAY' ¥dL 2Oy detss T dzj @ ( te g
s20,xI D) ' dgin02 k y' 2 ®BB&OM' :

1. X(s ¥ Lip,(3, 0, IstEdsHsL OH o f5dzxdpvdstsotf ts [ ' f
C ts dzfyls Qdzls s &

2.IX(s5,x) <M,  IsXgsls)s B d3j 3 J dets®

3.9 ¢ty ds ¥ DS tpag'® clB3Ndzd yv

4. tctsL 9 OXfs) I5® j toj H dzj dzts1.65) fr) dofrdsL) d&gdy J (d&B 0 & dzv
sB dzAUs " H j ¥ & &g dzts d3.

USH' HpC SelisH W C L OGS H 'dzsY WO zB 8 &6 530 dzts
Bisy dzO o § Qu,,0ls'ds SYIEGHEZO o' Qs CL BlrlzH | o ¢ 15 dzk
dzj t6° o HE(ShIsts)[l<h, H ix(s) " x(s) - tetsL o' WL C d.61)n JIPE) ( d3
9 ' HYiBo ' Hdzs, N ®=Q.B' ¢ O Is! Mvw (ted

Avw Isjstej &30 kL Oc Odz! dg¥ ' Bidifwj tc2] daiz® ‘Ofgadz it
b MlsOdHOkld 2 W sted

d a_
X xgs xfiffss £ 9)ds, (1.66)
ds cC o

Hdzv wEda &y dzde O dzOMsIBY dzO [ fg AL dgizd ei3tp ) t jal
y(s % =Sﬁ (fs $ 3d < (1.67)

f 5 L dsdi,dzap & a:quLsJo Y 'oxdzte O ot ds ¢ Wyvis dfLO to O i3 j

f SteWHEE)L tdtsL G dzv dzj dBts fMdMisj Bz HdWjtej dzy' Odz

Y X(sy ), (1.68)

ds
wWClk ' HHOWMS EkMmj toj H dzj dzdz® |, O MOd3j: dzj = OF



83

=X (s ¥y (5 9)d 5= X . (169
ssH' @ BltedBO' B d&OMlskyf dk MdMmisj gz HdWjts]
o X (). (1.70)
ds
WA LTGD ( EMjtejndz dss ' oMMf Gy wm O

tc' odaedy. (vOCdd3 yd dzts ds, "HJ W kM 16h)H dij i
) Is 5 3z , h B Of s Mddze O tls jlads o tctsL § W
f' H' BteOdzts’ mMdMmilsj &i3d HW J tcjlddy, Odetsdigdim H i Iz -
otsyYjodH!, dzOB OGO dzj ¢h j-u d Wzl 6] ez 7 O dzdaizd
L dstse d, ftcd wWedma dO° d3'1.Bo)Y (1.68p difQ) {( € diPl®‘j HI
Bsdzts e €@ . ° v [ Md Mmis jHdgAng tc'j dddayj Otelrs dzd =  to' o dav
bijtcj H dag Gpizi 3OF MU W jtoj dzay' Odz ded 5 6 o dzv dz
bijtejHdaj dedz®. v L OGCOd desdBlz  end[{tyQ HeSj llzy 5 ©
tc' o dzv dz Bsy 20 f sMlsOadilsd E o Hf o " Hdz
' odgvdz . [HdZ L ydn i teq chidg] telgdd@y * f@fdiy Isc
Cdgi M fyls j d3O dsdhi d W gelsji clamts Odz' dzd R tet o dgv dz' . [
ftod2dzv sdes’  Efjtej Hdzj dzts” fMdfmisj kg 2 odl
bijtejHda dedz® ftod Lo’ WL Odede §todC dzOH dzd ¢

t SL G dzV dzj Bts dzOfls iz fudel | fg gf Giplg | Btz tedzl | & tc 5

dx a_ dx 33 ax(9) §

X = — 1 d g 171

i ?xdsp%axs ds %S (171
weo f mMdmMisy ks MIsOdzH Otelsdzse 5 o9 de dzW H Iz,

fc0Cldy MftseO oL o' ‘g%L Qs = d &6 Kk o No

dzj sB- ' Hdz MiIs! odCtsdzOdzdz?" ctesdzE LHEdA ' Is
o' HYftSo' Hdzg Mojdd bkfmjitejHds dedz”, 189 S S p @t
fjteh sdsz dzOB dzd 4. ¢dzdalzsts ¥ @3 s ¢ v H Olsd MY tots
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b a<§@ y,o,% (fs $, X 9i0 d s, (1.72)

ds c 0

EMC  d € d dzOwW o dz Mis!  SAL7IH dzdf s ylf dz@‘tc O ts2
Hiczetsdsz 2 dzOfMmiskzy dzdr Ofd B Istsisdydzda  dzC
fjtoh sdsz dzOB dzd ylg'deda’ O ¢ @ de'ddzcfifs Mafigtsa ® 7 171) ¢ &C

(172 ¢ wWC LOocdBHMB BdzdLLl&L'ddkd dO o' Hts' L ¢

v mMdMmils ] di3OAH d W jdidsjjdeye 0 dz' dzd - tc' o dgw dz' |,

HdWJtejdzgy® Odzt dedrm to' adzgv dzr , Bsydzde ' to' L dg
bfjdzj cgdz" L OL dzO¥ Is' , dzO0ftdS &OH, ' d& §d

LOHOd 2 18§d.Ms s o [BO, wCht odn' Hdkz fdfls
&= a9 (s @73

"z’ cwOdzd Y™
im 7S 3ds= %( X (174

s Mdhidj dhlsQ@o dls' MW & o' Hite' Hd Mis! YOf

?z X )X X,bs ). (1.75)
S

] O’ Odzelsd YOMsS o 5¢ ' ke t5P dzoizs dedz” 2 H B Y I
md misd &3 R66p LIl H "  (

1.3.2.4 [MtsB dzd o sMlis LOMistsmMize Odzgdz? kL OGC
[ftoe HAZY CBRB' dso-Oddd dayd chbsr ik o

[z BOGCOSG) dzj &gj dzls dzgd 7 G-fts'chaizq diatzd © dzdffls
MdMmisjdd Lo' WL Oddr ' dlsjcteOd dzda te' o dgv dz
By dzd o EHlsEd s Odedz" BsHg¥ ' COYy' 2 ydhhss .
o 31 ubklk BOYdl' MY §jtemfjClsdo defddzdzgd®@y
L Offplizts Ofgdiz] OdzOdz' Is d WABE O dz'j @ jialzts Oty ' B S5H Iz
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Csdzd o vwSEEMN'ZdEQL Mded | dzj d3j dels O~ Md Mmlis g
fesf jtcjHdy 5 fsBEHBa Odz OMddf stslsdydz® st

s syOlSlkz d&jlstsH dz0o jH jdedr B lsEHEZ VEO s
tfte, BERo LOftosf sdzseo Odzd?2 Hdzvw MmdMmisj &3 dz'
zOB dzd ¥y J dzdz' y! BE B d3j dnldz off Isstdd Qs sl © € tdryd dpk
SHdz ‘¢ BOLJMdBKs, Wesad(u, ts5), O &' v oOfts
WedeCy' 2 odSstedmistse 26 lgi(dh¥ j(€dz0lzsd ' y'das d3i¥ L
tc' o dzv dz z LOcOdz dz' 2 MmdMmlilsy d3’ odL d&zOyo’ |
CsdBf dzj SMdzg' O dz' sHd o HEydessmlswi BOLd
tc’ o dzv dz ‘ dZOf tczc O3 H Y J to] dz, f tod € dzOH j «
fjtojtcOrtsoOdzdddd HB L dzOyJj dzdzv Mmlstczdzl o
fcod0wWLOdd?2 L dOmMlsizfdaddzd W' L dyded d3d o3 ftc
Mstceddz & odedzvwH' BEHME ffdets’ B jWLdgCtayi' t6 o delsj o3
o' Hf B9 " Hdg Mis! &' 3 Mtz & §Ezydshis' ,
odftesd3 dzt 9o Odedz? o BOItsO, ' Mok d@sdy dac
WCO 9" HHO'Is! fMw HyY jtoj dztsds X d o dzj bzezy . fis tizl
By 20 " H'  BtOIsd IsOSdd3 yd dztsds, hsB OBTfs
ftslsky dz Mmis! , hts tsBYydMmdzt “ Is: Mw L O ydd3 L c
BzdzO BdzdL ‘' C 58 Hts Mo’ ’ H' 2 Mdets’ o j dzd
oditotsd3’ dzt 9o Odetsts 3 tkB PP s W@ ts dff tsstizly ez’ Mis & | f
HY Jtoj dzsds, oadwWwoedls! Mw §steizhy @9 d dwl tee W
sOSC i3 "  HBtsttk SRR dzj CMddr OBy d IskzH, {
odEtsdkz s Mw, S BYyO ttBdisd MV clshy €'
odB' 't 90eBBoadnm WkdSCYy 2 dzagj k2 ofp' n jaasg§ OH
y(S)LOoayHd BOYOdts odStstedmistsolzo Olsd W Iz dz¢
ssydzd - totsL o' WL C 99 BtoOgsmdzd ai3®s BEh tosL f SH
" a3 j H Odzfm.
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1 028" dz¢ h FtcOL d&zdodd3z o3 Myj d3 L ¢ dzw dzlz
o' BOlstddr MdMmisj BOR yjtejL oL O dBEH' 5 ¢
dzJ Md d3d Isted ydzy o dzOMdzj LBEHY | dzdaf~ WisL f B& O ¢
odf OHSE BEH] deimdasjbtedudedds. I} ted Y’ &k
i stedyudzd = BOLdMdedn *° o0ctoadn Whkdy
BOLdMmdzd s YkdSvy' 2, s sfdmkzesls! Mmstekd b
dzj Md d3j steE 5 dzy j fzlstclz o' BtcOLtstc®, Mt ftodo st
L OGOz dgj dedz? RBjlssHlz [t O o9adfOHSd o d¢

o Oetsoadn WEdCy' 2 MC&zOHdedr WEkdeS y' sdzO
Ottckdsj dalsd BOs 5! B Myif Ru .H &Y akjls@Ge @d'daRt
G ' BtocdHdsGts d3jIssHkz dz@eo jHjdaedm [ [t &.

1.4 1 zOdzeindetezj sted ydz© W tstcd3s® * dzls j ¢ o Odz' dzd
jdzjSlstedydzs bsdzSdr odftetsd3 dzf 8 OyO~n

v MEkzyomdz 2 jdzj CStesHJdZOR y' hMdtesCts o
) H Iz Ghyef degligtds te d Y dz' 2 Wstcdgd L Y€ ] o OdgQ b Isf tod ¢
B sBHBEsSe Yydz' 2 fzshddz . 1twd y! sk BOcG
"dzz g s, 9 Cdzt yOE st Mwde " B az@Mz L L Wi
dc3tsH J dz¥ 9 Odzdzy  sdz' o, w g LBEHY EZE IS! MW H
] sStewW'H yd as, LOd3" Mmis! LOGOdz! dzisG 5 i tc d dzy
oditstedMmistso 2’ bofgV MK tfiddgtsef ¢ j[100.f)IsOHAs o FE(
(OBt Is Hiptts] B ts MU € f cOo d dzts, odStstedmistso
J ©J 02 dzh Is j191Hz0 IsP o MlsOdztso dz¥ L' WL G a3
LOHOYO®BY HdWttOCy' ' w E o' dz desdzdz f toetsfistst
"Hy Odz! dets ftetseo " Hdz' 2  d&zOMmisd dz' ; 2) Hs dfidfiz tc (
dzad MG " dzyd dzdets Istsdz§ sdsz "HJ Odz! dzts ftets9 ' H
"Hlso st ° LO Wittd3ss ‘ tc ts L YOO g3de ts if HzB )
W' Glkztockzeo Odzdzw o W Stcd3lz dz¥ 9 O dzdz’ Isj stcj d&3d f t
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B SBHBSERSE' Yy tsBd3d ¥ J dz2' Mis ‘ HSHOIS s
f ted dowcplftsZ fipls wfiplazOMlsw » L ° B § HOdzfyded &3 § tso
o 197 . ]l syOlsC s 58 ftod yd dzts ¢ L OL dzOyJ dzts”’
o' HinkIsdz' Mmis mMd di3j Iste” hsHts jdzj CIsted ydatsa

"B jHOdefded T b Esd . HEG stk s dbskz o O dzdz?
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sl ¢ dzW HOIsd HdW' ded dededds Sdediaff B s &3 dzé 9 QYO HOO \§
BjlssHdydets t' Ldzdrn 8 &P o 1 (tcdfOfUsEBEOH § 5 d
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{00k L B ofdde ydnrn W OFldststcime qd2O0
Bjlstsy "7 Mddsjlstczo Odede? N sHts BOL dMdedn
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fMjtej HBSY ¢LO | jR0O2 &O ctwOddys tLH' &z
jizjChteskOcd Isdz®@ Soddzv, JjdzjSltedydzd@®d. o j
I dL dzOyd iss on MG sl T8 ® & | dzj Cstets B3O dz' I
E =B A, =M, E=8E; H,=oH, 1(76)
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