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sjodsdsecduyjmMSdn WOCkttss .

lted oiBjmrOdzdy MEs2 BtOBBISS] HJjlsOdzj 2
Hjb®ROoydsddzts] bfttsydjddj o WesttRdtelkze s
ssets, ftod {Istsd3 d3j dsOdrdHuls e d§ d g S8 mls ol O
o j dzd ydoe O sipw ftesydessmis! d Isey eHsMIs’ .

SOC kyj Bk yodksfm' ©Odjj, WstkdiEss
6 N pd3tstej L Odzd v, ftod 3 dgv § Bse s  ddzMistelz d3f
f OcOd3j stetso 9 Yyombsdesmisd, Zdz' stcOL o9 2C 59O
stcj BEZj 03" A Mo s2 Mise ftseo jten dzsmisdztsc ts f oz
dz' stcOL oS SoaBBEts toj L ! B 5dzOtc nda) deds'd Odizgf 8B A
f OO stetso Ekdz stcOLoazZC O dzO di3j -~ OdedL a3 W
HOdzdztsd3 tOL H Jj dzj ftcj HiMIsOo dzj dz dMmmdzj Hise
O tewy jded?2 Htod kZdzt stcOLobkZStsoatsds toj L ¢+ B tsdaC

RLO9 jMisdes, yYlbsts tsMmMisOlstsydz j dzOf tow y j dad W

-fjico e bBEBSEBONC s Jyj MSdj, EkttOodeso j h «
HJlsOdzj 2 ;

- obtteet RYEHBMC Y JujMSdj, bktOo datso j
Motslse jlsMisekzs h dr ©OL B3] eOd3 LY toj dz d3OIs j tod C

-stejIs! jdtizBEM O osMCtsf dyj MSd4, Ztc O9 dzts
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ML i3d ed 3" = M &3 Y OlstsdBdz" B wWOMMIssW dzd v di3d .

] HOdzdzs?2 tcOBBI] dMMdzj Hise Odzd ! Is ts oz
tsHO, SCtbtsterj HBosyds GftjHjdadls! (klsjd
sBtOL YO ftod yYyOMmlsdydesds HOdzj dedd dzOff tow y
smis®yder | d2Oftewy jdedw o o jtondatsmisdesdz d
Htecze Htlzc O.

2.1 Rz Hso Odzd j W O BEBH Y Gedztesc 5 M
fso jtorn detsilsdesets fMmdzsw ots o OH dz

2.1.1 [jkHISO tOMY kO MlsOlssydr -
HiWBste3Oyd?2L Qdzdd da@jcyy ' B M kZdz! stcOLokzC T

Jted SftjHjdiddd thsOltyd & dOftewy j
fsdkydls! §odds] kY idjods] ©OMft]H,]
HjWstesOyd?2 o Gojtehdshsdsd s §&O2d
OB GYstgj HZOG O Ismw W j datsdzj desdzse duj MSd2
fllsy 5 GtwjHjddls! Itojridjods] ©OMftjH.
f ZOMsdujMSdr HjUBLdBOyd2 o §cojkh dshls
LS jteddsj des Oz dats St Hj dzy dedets?2 Qs 3l s dag f
COMYY kO B’ &ZO dhMitsd LsoO0dO d&jlssHdSO

dzOf oW 3 § dzd 2 d ¢ a&zOmisdyd M¢dn H J W S te@FO0yts?
yd dzd dzn ted yj MS 2] . HjlIstOdzed ! BB BL Hdw Yt H
HjWstdRdise Odedzs ¢ 5 M fls 5 Wrdgf o est G fj Qs dai
fdzj Hizs hdj WOSCIktst . RL ftdejHY dedzgs?2 M2 J
f dzsmSdr M yj dd2 or f tsdzdzv | ilsofn) WdzQ@igdcB j' dz' ohtsj oy 4
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N

t dMzdets@n PBO Y tej HJ dzj ez ¥ 5tz &5y Odedats ¢
ot offiOHcdz! BT

1tcd {lstsds, o MmMddkz Mdddjsedd HOdEs2 L
sOC Y J, COC 9 CHZOHSCBH asBE@®isRj BCSEBH] B
tOfmyy s or fsdzdej dz 5 dL oj Misdets?2 o J dzd 3¢ deo
9 H Odzdzts d3t Sifmiflzjuejd3 dzls Odz! dets Y 6 H J dzj dz L
dzO f to W Ysjesdzd 2
rdzy  ©j OdzdL Oydd ftojHdsy | dds?2 &Olsj &
Mz e h ) HEsfbkhjddw2 128 tshdtseo Odzdz” | o [ 1
-eOMftejHjdidd] §dzOmMsdudmMSdas HJWBEEC
GjLfaesdmMisHdl $OC o gkt s smisd, Is. .
- 0S¢ €0O¢ Yt McOodz dzd¥ ) estedi3Odz dzf
dOf oWy j ddw d3Odzr ( ddzd {dsdfipizyidsls ediz= Istg Qo d 3
[ibBHdCO GfEjHj i ddY GRFoshjidsy,- d
SCtolzy dgresm to OH  Gpdzn ) d BMisOksydzy ~ § dzhis d
s ogriBsS ey qF tEOHJOd dg B) toj OdzdL 2j kv  fyc
{ MisOlstsudz § ONHEL@GHdBEY des o 6OL dIs! Y
tcQo dztso j idw

dares . 0
r——+0°°=0;5"°. (2.1)
dr '
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[ Mdzd Ed@Rdetsy dls! B j drO i ldfs j tel¥d off jtedsimilapldiscd
fmMj toj HJdz sBtOL YO Ht dcemfHimshisg tc®if PO
tejL B (tdimkdsS 2. 1)), bt M Eyybsd EMmc

e =, (2.2)

r r=a

fsdzz 0o d3, Ut 1 fip@adsskon @ dptg algd ™ j dzO

S

0]
i >(r)dr = 0. (2.3)

0

vdtfJte! dstsy dass(rpi digiOiLifls'd d53 tsB 6 OL 5d3:

o

S™3(r) = - %ﬁs 5(2)dz. (2.4)

g kyj s zgwmpalsy ds2 f36) HiNlsOa dls! o Mmd

™) = % Fe*(2)dz- (2.5)
0

vOCdd3 tsBtOL A, 5 HOdzdzes?2 Wistedzzdzy d3ts
SMisOlsydz ~ QY Ery | d@dRj dd¥ &3 sShls Odg.dz’ -

{ftejHnjddls! LdOyjdd"Y shjs" sl O3sy
dzd h 4 i tsfdzj sfted HJ dz dzd W sMisOlstsydz n ]
HiWBsted30ydY e RitciPpdzjyO sBtcOBSISSd dBsy dats 1
sBtcOL 5d3:

f =€’ +q, I=r,q,2, (2.6)
GHe TIsj dzL Bte Eftezecdr HJWBtedRROYyd?2,
qilsd dzL ste tsMisOlssydzr » HEOMIsdu MSdr HJWE
bydlsr 8 Ow , Yylsts twOHdEM o 0OHRPAEA3) tc jLLdzOr
Bkjde " j MBPOWhHipdz) HEZj BBsEets BBtOL Yyo, Ists o
Yls ts f dzOmisd ud M¢dJ HyWstedsOydd sBtcOL L

Q=0 d M By b bkmasedw dai M d B@+dismls
+q=0), MmdizjHbkjlk Ykt
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—q =. %
qq _qz - E (27)

sifjt!, @ bkEybksdk (2.6) d ktOsdz dzg
ftoj cBteOL 5o Odzgd 2 sy dats f sczzydls! Hdzw ¢
9" Oy 4 dzd J :

d de’
r%+3qq:er°—r§‘~-eg. (2.8)

R L LOCBdZO | 2SO Wdisydts o cOL dIs! 21 tck
dzOf tew 3 § ded W

E =s™ - n(s™ +s™),
E =s™ - n{s™+s™),

GHJi BsHEZzdz? fBHBd dits?2 bkftekzetsmisd
eTS Bl WWdydjdzls 1 2OMMtsdzO

g Zyybsds edisslsiLrr fdatsmédr Mdyd zd?2

e(r)+q,(r)=€e> () =constri [0;a]). (2.10)
[ Mdzd o e @) dist MOy j dzOf Wy j dzd W

S rzes _ rT(S :es + S L’JES)

(2.9)

= +0, =€),
d, Mmotlejlshlssj@Edsdczzayog dy OV
SF(r) = E(€) - q,(r)) +e(s;(r) +s5°(r)) - (2.11)
] sHiMsQodzww (2. 11) 9o (2.9) k2R YO] &
Ee’ =@+ m[(1-ms - mg®]- En(e; - q,), (2.12)

Eq =@+m[(1-msg® - ms*]- E(€] - q,).

4 EZy btsd® EZwOodzj dzd2 (2. 7) fefe,o-(rg?.i-le?)

f sdzlz uyd o3
d 0 1+m 1 me res dsresﬂ . dq
f= 0 _ A0 _ 7eq=7 res _ res - r 3 72(213)
S& g T g O TSa) redl m ar ™o UM

 Odzj J BkEZwOodzjdzdd (2.8) sy dets o HMNIsO
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dg, . 3
M= , 2.14
r ar 1+ ds=9(r) ( )

1 od { ssd

=S (r)Es (r) re(1 mds (f) 'dsél (r)g (2.15)
ra

[BhjJ twjhjdedj HIWW jtoj dzaydOdz daegaithls D
mMdzj He h dd3 BB LOL 5A3:

2-m

— 1 ér 1+m
0y (1) =—5 &f¥ g(Z)dZ+Cu
p e & 0

v O¢C ¢Oo¢ ftcd dOtjLOddd tjL! BT Z1 tct
dzj Btsdz' hz¥ cGdzzBddzz (sSCtsdZt 0, 2BB) , I dz
cdytsilsjL kz:

(2.16)

Irlm0 q,(r)=0. (2.17)

) sfjdzj YtojsBOL 8o Odzd 2, (HERZYOEW § ©0O

1+mg(z)dz (2.18)

q,(r)=—=

prm ©
[CEHO ) Eyjlktdg (2.15) f sz yoj &
ds (2) s °s(2) !

. O.g
1+e

1

— ~F res res 1+s N —_
Erie °
= 13 Ll Téfes(z) STES(Z) 3( rT) ;ES( ) 7SI’ES(Z)L}jZ
e O e (1 n)
Er
1 m res m res
?3 (2 + ES (2),
d dzd
1- 2 +m|a res res res es
qJO:———E%-l fs: @was(nhz-{a ms ©(r) - m€5(r)] . (2.19)
EQ+nr™™

vsOCdds sBteOLsd3, f dZzOMIsdyijmMS&dy HJWSted3O
[Odzj j dzjsBatHl @3 s OGRO2 EPS Mk BBO s dzts
Hj2flsoaksh jj dzO GBLOLjyY, ©O0o0dts dzgzdzs , Ist
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n’sres(r)dr = (2.20)

L Bz W1 IINd df@izls j ctcdtczvw o @ff tedH jzdp@ds o t
qd B34 4 B

Ege% . (r)dru+rrﬁ[sf85(r)+sfeS(r)]dr—

vifitt: sy d or wOL dIs!
2 : € res res 0
=gﬁ‘?qz(r)- Dlsie=r) + =) ar (2.21)
y

R dgj W L dz@y §f dzd W W s tc d3lz dzj (2.11) d3ts ) dzts
sMisOlsyds » &O)tew ylj detfd L 2dz' IsOIsj f sdzlz O]
toj Odzd L Oy ddfj ls ©OwlAflzs ¢

sies(r)ve88- soo(r).%43- q ()98- q,.q 988- 18- s°(r)

J L OC dz¢ yJ dzd J§ Mdzi HEzZJ Is slsdgi Isd s fm
1 CMY J ted d3d dzls Odz! dzts 4§ L dzOyJ dzd 4§ sMmjoats?2 C ¢
cOmMyyY s ftososHddzhy MzjHEzehddiz GBtOL 5.
sty d = GMNsOltyd @ ddGine” gihedg@hyy Is Ht
f5C0 GlCdsdjddj SMfjteddj dsod & & d
sMjorn tMisOlstyds:#) dagzo Btk Jsdzdzd dzd &3O dz/ dz" d3¢

[ OdzdzOVY B IssSHIJCO BF dZO toj OdzdL 59 OdzO 9
flzlsyd3 B" dzd ¢ SdzlzyJ dz" dzaO §z@ Y jogadefh jsofrdsd® IscaQufdi
COyimbej fJtoddjtcO® otsL! Bj BB tOMY toj HJ dzj da
fso jtorndesisdegsdd fdztsy ofOHddz tejL! B [ 6
tcOHJdOdz! dzr d3d kZzdz'! stcOL o kzCsor d3d Ctsdzj B Odzad W
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t dMzdzsCf 2@ MisOIstsydztiex(r) dz@ eV 5 2P B
sdlsOdzso segts Mf zOo © J uv9 M tOHdO

sOC Q@MY jteddj delsOd dF &5 G bklsy &5 B dzfs
sflsOlsydey & d&zOf oWy j difiRic say dz/f dedaty dg o g l$ dzts
L CsteOf sdzdtetso Ols! L dzOyj dedw tsfylsOlstsydz A
5O0SY ] dz0 MOk ftojteldatsfls! . 1 todfle Eldpgic
ZOf Wy jdzd?2 ftd fodkshd lscOodjdd™ o jts
ZOyd &z0j sfw  dzj MteOL Iz, O yYjtejL wsftejH]d
¢ dzz B d dz' 0, 01 dzcs. 1 54 k& &E2, L dzOyj ded v &
fso jtol dzsfylsd KOSy )] Be@fsitydd.tisy dv | &i
sfrlsdy j HOddr | OfftesSmMddRdess Odzd ! tod
(R- h* r)8 (2.22)

[§dMOl: Stdolks ©MsOlsYd R dOf Y w4 dd

se(r)=s,-s exp%
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s, bhbuOSdds tsBtOL t5d3, ftcd OfftesCmMddBOYdd <+ ¢
wodzws Isfgw Isted IstsyS d:

-Ld20yj dzdy MlsOlssyde » dz2Oftewy j dzd?2 dzO
LSt sdzv ydd " lsder » HOdzdz 7)) ;

L dzOYjdedj tCMltej BERBO WekdSydd ( i3d dz
ZOf o Njd® dzj Ctslststets?2 G dzze  dzj ) ;

-LdzOyjded j, Ctzed d &slststets? tMisOlstsydzs j
HOdzj j] Bidewsls Mmots?2 L dzOCo dzBO hfjtats Isfd arls 4 & gt
O oWy jdedW f jtojrBBHWIS o twOMlswede O h dj ¢

g dzj H 59 Ols§(Hr)=dets ,s°(r,)=0 0[ pr(rdr=0. 1 Odzj § Y

SftejH] &2V ] BsRBOM] IsteT

| Oh j &5 Mmdzy0j &rE)d N0k B Gd a6 wod 6l
ro, r*, 0* HSE Isj A i stc, fs¢C0O daj BEZHjls H
destcdzd tctso Odedets e s Mtcj Hdz] $ © OHtOIsdyj ME @ ts

L C fipidjd3d dzls O dz' dz' -
2

eN res res* 20

D= 221[SZN ) st )]3 : (2.23)
é a [S res ] l;l
e k=1 u

CHNiydmdzs + S jted di3j delsOczr dzgr & Istsyy s .
) sdzzyj dedzr j 2 tOMyYy sder &5 fklsjd L dzOyj &
f ZOMisdyjMSde HjWsEROYWd?2 fjHmlsOs dzj dz  +

2.2 Jlddwddj bd swOLobkSsor & SCtdzj B Odz
ftcd tojL! BtsdzOtej L Odad

lted dzOtej L Odzdd L' BT dzj L 9 d2 dz" o3 d d
cjL!' Bsotses fosWddzw tSBtcOBOIST 9 OJ diBS2 H 4 IsC
H] W sted3d tctso O dzdzts § mMemissw dzd 4 , nOtcOCIsjtedL
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fsojtendsmisd d GBEOL o Odaffpds & fipls O Istisjurd® d
oL S Ojls §&OMsdujMSOY HjWstedOoydYy
Hef sdddlsj d dz j bkdz scOLoabkSCBo" j Cdzj B Od
d dzhlstekz d3j dls Iz, SCOLT 908l L dzOydlsj dz' dats

HjWsEedkOoydy EOsnEOBw&Od OO vy j ded v .

2.2.1 [jBH]SO BftjHjd ddy thsOlsy
ZOtckzy dz' » tejL! B dBOdESEB HJOC

1 0dBtsdzj J] teOMftosMmistceOdzj dzdz" d@3 d3j ssH A3 5
9 o jtorndatsisdesdy fMdzsjy dLHJjdzd?2 Wo dzv jslsdny
fsLotsd jls fodkkydls' HBMkOktsyYds Istyds,]
fts cdzeeddey (BojtrndzsMsdesets Mdzsw. CIlsisls
yddzddHtedyj MSdr HjlOdzj2, O 1OCY,j] ftodd3j
dL dzj toj dzd d sMis Ofsdzd 2z’ ~BOdZO t& W 3 d @ d3j 95 tE1Odz]
ftetsBdzy B, MeoWL Odedz" § M fdedy J-0z@J dg d3ks deiyt
L dzOyJ dzd 2 dL B W j &3 n f4ted d3j M ded? )
o toj L Odedz" n Cdzj y. 1 s ssd3lz, H dzw s tcj
tcjL!' BBO' 7 ROBMSEsYyGd O] Iste® BT" dZzO f tod d3j dz
[103] . | Mmttslke jlsmMlsadd f {1 Ists?2 djIssHC 52
BOls jtedOdzO ) ftsdzsoddyr Ctodotdzddzj 2 dets?2 1 ts¢
B dzj J 6 ofOHdd) d dL d&3j Ve ek bisdedgizg ¢ ©Y
sBOLYO L O Myjl HJWsSttdZOYyd?2, 9" L 9 Odzdz -
ftso jton dzgsMisdetsets Mazsw tsftej Hj dzy dedets? Is ts dzh
HjlOdzj?2 ftesdmMratsHdls ot of OHddzOR ftjL! B
Colsste’ | Wougy tzlstip®Is Sids@Ezd dzOf tow 3 j dzd 2, Is ts
sMisOlssydz § dzOftewyjdedw, HJj2AMIsoakzehdyj o
Mdzj Hize M jj HBBfERMNjddj, Ykt CO0MOIsJ dz'@ dz" j
syd dz dzj L dzOydlsj dz' dzr . l sL ded € O h d jB to @i W
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ftcdo jH,jdz zO0 Mmnad &34 , ftedo jHJ dzdats?2 dzO g
Mrd BOSdydes L Od3gd dzgj dzO Szl yjos?2 o ssysct
dd3d § s d3Odz" § L dzOyd ded " .

A-A

7

g

t diMizdets@ R 2O B tjHjdzj dedw tshlsOlstsy

tdL! BBo" jff thoBaaOs Qg dzd @ Odzd ! Mdzj HEzE h &3
dzOtc j L Odzd j ZOtclzy dz" ~ tcjL!'B [5), [ 6, [ 8
tcOMf tsMistceOdzj dzdz” &3 5B &ZOH O¢ Is d3d dz' h d B
MtcOo dzj dzd ¢ fn tej L' BOAB Btsdz! h jGEts HdOd
o] Ld&zZ@MSj L dzr = EMlstes?2 Mise, tcOL tc OB t5ls Odzdz" A
My dydoOdz' dets tsBtcOBSIsOdzdzr = ftelzlsC On H dzd,dzts
lv9 d JTuvlé6, or Mo sftsydzts?2 MisOdzd 3 0my ¢
[ dzv HtMisse jtodesMmisd 1 tsdgbzgjdigdzizs i tc | dz@ tdzj iIs @d
fwilsd tBttOLYORr ) BHJROSCSO ™ di3d toj  d BZOBJ,
Mmls s tc ts dz, Yylsts ftsLotsdzddzts §tsdzkzydls: HJ Mwlis
sfrlsO. 10kjd3 ftesotsHddzOM: MsOIsdmisdyj M¢
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Mistctdfdzd L Oa dMd izsfisd, ftcdoe jHJ dadg" J H Odz
tcjLEdz sOIsso smkh j Mise dGzOMN O f o d P ddRj ¢
dzOtc j L Odzd j tejL! BT Ctezcdz i3 ff d&zOh C OB ¢«
Zdz' stcOL oS tsor dzde Ctisfigzj s t©Odzd WaBd tc 5 dzgztadsdisd :
e stesMmis'i Vie D8O, Wd3/ di3d dz. ; toj i fis=dABeRi O™ § tg A
Mo OHOdZO M "M OeBd3 dzOtc joL O ditsIDtc O joLlz'CHS 9,15
dd 4 smw oL Bsy detsfls! IsJ dzjtehpiststud R4 fmeashplesd ;
Ctsdzj B Oded 2 4 L 3¢ JH=i@@E d3.

{ Mk &SSO . 140dzd | dzOtelzy dzgs? tejL ' BT G
b scOLobkStsor &3 StdzjBOddY & §tod § &S
b2 fiilse O

10tejLOdedj twjL'B M IkOdae j dayd Odzt dzr d3q
Csdzj Oz i3 ftososHdzsM! tjL Bt d3 toj L 1
ftcd fodishd Hiczetsets kdz' stcOL o kS s 5@ TS
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sSB O SIS stetsMis V=081, Qdaiflyy ;d3dtc j L s dzO dzfip<td©@860
1y, ftocsHBdz dzOW fYBHOYO o MmMtstslse jlsMmisoadd
tcj L O dzd 0,050,35d303; O3 dzd IskzH O Ctsdzj B Odzd 2 d
3= 0-5d3¢ d3.

{ iz dzti§ ORBj 5 Odedj tejL' BT o] L ytsd® diy sz
tc OH d @®RIRROdE tc O 9 dzj dzd d

vO0Cdds sBtOLBAR, HtsdLosHddhsMm! dOtejL O
BOjtcdOdzse M o9 jHjddjdB 9 Ltdkz tjL Oddw
Fdz' stcOLo kSt 7 Ctsdzj B Oded 2 . [ d&zv ftc Qo dzd Is
tcjL! B B JL i tod d34 dzj dzd W dz stcOL o kC 0. 1
f OO Ister sSBteOBBISCd dzaj L d3gj dgw dzd s . [
fsCter 9 OdzdfM: L ONdlsdy & EOSCBd. 1 tshmdj o
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(tedmizdetsS 2. 6) Mbtslse jlsMmise A& jhLj 6By ) H dEHdEY dE
fodztsodder Ctocdotsdzddzj 2 dets?2 5o jton detsiisd o ff C
hdMmisd oY OH( dg) .

/////A

7

17 dzj MCiAzOSCRo Y30 HiY ddOH O dzy dzdz’ o5 OS5
i M dzs8 R PO fHEBksoCd BBELOL Yytso

r dzw  tOL dzdydzr = BOjtedOdzse § tod d3j daw dzd
1 dzj Slstetsdzd Is ©.
[ dzw sdlsOdztse ' - M &zOe 59 dmf sdz' L s9 Odzfr

HaPO, i 12%, HF i 10%, CrOs i 2%, H,O i 7 6 %. [ of S s
30m b0 dMfsd Lo Odfw f)ted sSHAOS G06, HEQN FePo j 1
[ v dzjtey Qo jsh j2 flsOdd 12m1819u dMmyt

s M BHPayT 60%,H.SO, T 29%,CrOs1 1%,H,01 10%.

]l SHEBIsso dzj dedetsy ftedmf smsBdzj dedj M tsB
9 Odedzlz® ) 1 dzj S bRz ictsds | ey e Clsktsdzd Is O
Istc©o dzj dzd W . LMisOdzesa €O tBtOL YO M EZHdzd dz
YlstsB T gL d3j ted Isj dz' dzOW Isj dzL 5B Odztsy S O 3
LOCtoj f dzj dgdes Bz 2O tsBtOL Yyj, M dagiBtsdz h dds
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