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fjtcjHOdda shdawdl M yjtejlzj distedofOls dalz Iz ¢

H (Bla)= A p(fla)log p(bla)

[dzv  sBudmdzj dzdgr olktOls ftod §jtejHOY'
LOCOd dz0 b so dzO | dzlstotsy * W :
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H(BIA=a p(3)H(Bl a)

HiH (B|A sL dzZOy0*' jdalstetstf ™8 L BBSEZ HYJ tc,
bdzO dzts ¢ ' YD Istc)A¢BYE j dzlstetsf " W L BSCE Ot

p(Bla)sMme td OL EPEIMY § " HipE®Bse 28 yd J dzj d&3d c
sktcddp@ls d jAzj d5j dzlsd H' OctdzOdz 5L dz0B@%ls !
o' HftOo dzj dzd?2 MO k2 Mddkeatsd, wWSd2 i
fdtwdnOyY ).

s OCdd3 yd dzts dz, B' dzh L OcOdz daj Togd dzO
C'dzr ¢ Mmis+ CdaW stedsOYy " (jdastetstf * * / dzj ¢ j &
hsHts ' dgh s@ ts.

1drXOy-9dfOHSCts" o jdzdyddd, L OHRXREE. daC
SEH' §' d ¢ Kisshyt d2ff SOy

1 y)=H() -H(X|y)

HJH ()= a p(Xlog, p(Yi j dalstetsty ' w,

HxIy)= @ p(Y) ap(Xd Ylog, (A Yidsse dzO® j dzlstetsy *

iy xI X
fjtjHOy 'distkoy' ' osdkd ROLOCkjtdLk’
dzZOH dzd M C s ' fls .

124) &OMlsdosfmls' jdsesf' @ ' ' d¥stedoy'

[ dzv jdzlstesf ™ W MftcOo jHdzde' dOMisEzY dz
0¢ H(x) dn(m),
HMGC " dz2 € Milsy  j dzjndzj dzls' o dBdztsy d dzd
lted yY'Heatow Ch s tsSHddz L jdzj o3j dzls' &  d3d
" diise " tddz Blstsj hIsO,0, 99 HfEeEzlinigAs G OIN0 .S
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[ OSCId BBz d3W L dz@zsdedrda(m H sMW ¢ O° s ¥ =1/nk ts dzo
IstsBlsts of' twjLEd IsOIsd t' o dets?2 kso ' todz' .
[ dzv Ed@iso des’™ Jj dzlstetsf ™ ' MftwwOo jHdzde ' o
OCH(X|yYy) ¢H(X).
1 tod Y'HE&EMBEZO,YCHh s o HBaX®H dagdzdzOydzj , Is
TyScp(xy %
[ O¢Mddzd3 L dzOy | dedz” H(H 3is-gxatsts f) ) cdfls' tdds' i) w
X'y-dgj L Odzj ydz odfOHSCBe " 9o j dzd ydded.

[dzv €' dz ¢sfls’ " dWstedgOyYy' ° M tOo j Hdzd
1 1xy)=1y,x, WY& d&oOfmfd Ht Isjtej BB 1 02 j
2. 1(x,y)? 0.

3. 1xy)=0, WwWEfy&lzjL Odzjydz' odfOHCtSO" 9]
4 1) =H(X)

{MisOdedzy o dZOMIsdo ' Mis! fsCOL k2", h s ¢

Jdzstetsyf * s, WChis Ctdi3f sdzj dzlsO o IstcOIlsd * dah

1.2.5. uvjtod3sHJdOB ydO jdistetsy ' w

IfMj odSd&OHjdzj ‘' fMistslds HdY kjse'
At st Oy’ T B®' L g dad &' Mils. ) SH' B dafs
jdzstesf ' v oG OHLOEBLHY 8 Isj tcdstsH WO fydis
B CsfsOd o, hts t©jOd Likéls! HOd]?2 &GOSt

S=knW (1.5)

H k=138*10" j tc ¢ . 11 ts@)Hs 1 BdzO y 30O dzO

1  MOoddts Wistedgszdzd (1.2) ° (1.5). 1
| =K InP

HsLotsdzWw* o dfMmdzseo dzt 9 Olsd ' dgW stcdgOyY*' 8 o

6j Odz dzd 2 fj dzglm? 1 Bj dgh j dzdz? ydMdzO o' S tets
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C' dz Csfls’ ' daW dekOY ' tsH detstsO fipddn sy d3j dz" j oz
ud dzs 3, ' dz¥ ste 30| € B g AR dzls dz@ ' L dzOC |

14 R02 ydhmas & CgeHsods s &g ORie! B j
y' sk ' d sttdoy' ' M &OH O :

I=Kln(%) S, S

Istsellatstc’ o dz¥ ° L d3j dgh J dzdz® J dzlstets’ = OB
1dGd delstets ' 2 dzy Isdzz 3Oy dedzy * del StedsOy’
Il bjtdsHJdOd y° Jdstetstf " W odL dzOyO' Is
5=2
T

HTIs] BY § Qi ta®, ¢ " Mis! s § dzO.
[ dzv " H] Odz! desets G OLUzO jWasttodslf dztws sy ' dz¥
S=$ =G InT RnV econs DS :Rln\é

Hjday Tlsj § dzs’® d3dz’ Mils!' MdMmisj B Vivisid ts gf as fids
fdMmisj &3 o tEisEkg dasy H®OMHzdats .

ldLryfsmijtejndy 8 jdzlstestyf ' v dzj oLk’
HddzOR' S MEzuwlils'DSf s L i3 dz@ j delstetsy * °

05 =5 § =2,

H JT =consl.

[ d&zv MdMmisj dg, Pt dZOHOd MO HHDSMJ BJ
H jDS=0-H dzW ' H J Odz! dgts tsBOSHOSHs dizd - dadf A S| tg fHic 5y
(ftesydfm™ o L it d).

[ dzstetst ' 8 tSLEEYHOsIs! WwW¢ & tek RO
B CtesCHBggsT . 3)
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. /’ . . . Smax
. o \\

Smin

tdmM3T(Mzlstesy " w wC o3 6O dzgj o dL dzOY4 «

] MmlsOd Smin eoff Oltsdd ud Jdjdjd
Csd.eSufOC d2 MsOdz MdMmlsj &8 L dOYO , his
fjtejMCOy] o 'd'bk Cod ©Ck. AW L g w
fjtcjHBOYO Is! MY o Hite HdZ fjtejosHd
fsMmis' 2dzsdsz Bleskdz oM’ SsdBE wkf' . 1 Mkod
Yj?2 MsOdz sy I©tedo Olsd daj MSC " deyj dedets H s
2O tew 3" L &3' deddig, mw CAf SO df S fiyls J§f J t6j ~ SH 2
9 ' His9" " HO' BO S Md O azOde' MY BBOMdzIsiat @Y * 'dzj o «
(dzj o f steW HG)S9 Odzgtslis

stsydzd?2 MmMksOdz ~OOCIsjtedL ' Is+ MW: Isj tcd3ts

N!
v N, TN NG N

HwiS ' d €' Mls! M Nifsez] 6 & fric dstOY G20t L

B CEsCtd ey’ .

N=3 N
S=klnw
ydgds B' dz h O EftsttwHCBo Odz Misy , Isdd3 okd
nOBlsiBdB B dzr " O jdalstetsy " w.
1tod L d3' NieisgsOQagde'zIzNaéiz®uddg S 2dz e OL 2 2§ dals
fezd® " B dzt M ] dals SISO o jtes{yrd delzj dpdfiAls tecsAL
s8=S-$ =KNgn p pr p O >
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HIN=N N, p=N/(N ), p, =N,/ (N, ).

A jtc' o dztsLIda@judittsj dedzs €' dz' CsfMis’ " odeW sted
[syd, odrn HAEO "' &V Btd3OYy W MlsOdse d dzO:

l,= KN(p,Inp, $,In p)

Jstcd d&3dOdzed?2 o©dtcOL LB 6O Is: qw L Wistodikz
JC9o' 90dgjnmzls deftdB Wistceg/ & @OH "j(tde ;| His e@fL Otc Ols |
L O s J dzKdf eplss; 2 dzO rasjmzydgP da®@P dz' 2 o j dzd u d

t " HddZO BO’ B' dz "z Jjdzlstetsyf ™ * ¥, dz'
tcj Odz' L 59 Odets o | dzd Cteftsly fhuxfHf] dedals dfdfdigjfrftdsdz, o d
lted CtodmlsOdz L Oy’ te'" Hdded d3d Glsted Bz’
Bsdzj Szdz 2 okL dzOR CtdMmlsOdz ydats’ tej ' Is
dzj i3sy dzd o ts o OH' OB OIsdydesdsz ftetsyj i .
nSdzsHd dz! dzf@IskztdsQ BY 4 J dzlstesf " w WwWCtSGts BE
j dzlstetsy * AtsdzcHddzr dz2d SO fjtojodh dls! tsls
o Oy jdzz o jdzlstestf  2dzgdr tSHJdzd yw = .

13 destesf ' w MC d&ZOHdzd R HJ d&zO yded 8 fd ik

[y dedIlsd €' dzz €' fyls: CdeW sted3Oy "t T, h ts
mMdMmlsj &3O, &ZOf ted € dzOH , o Cdz' sddz ‘ )
CdaW stedzOy "t W (ssBlIsts ofstcWHC s Odz' Mis! )
WEdC y' sdzOdz! dz' Mils! , o dz Mmis¥ aldu jdzdum sis-

sOfmlsdzj o6 sy ' dedcdzd €' dzv €' Mls+ ' deW stedBOY
' sets dzOBBtclz OlstsdzNdBo o dzdz®ddzls d H @zts G &
stsydz Miss, s oadL dzOyo’ Is' mw Isj ff dztse d dzd
R Byt dgl s¥dz'dEX HEsHEdBZh e r i chia @l ils, § teaPy ¢
L dc tslskz-sfidipfoe e Isl,0 dzO dzt H i 16t '@ HAsE d<DEE' IsLtsd
1°jtcé/ GtOH ~ 24 COdz / CteOH o Jjdastotst ' 2
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Ctste] CIsdzt, @B, on3fS Y, [ &2 L O fidp 1 B lOR fodzd
WL dudssdlz oL 23 dzds L tetsls O dadzw th$)  tal It f

RZOMY Qo H' , Ikils dzgj BO' IstkHdesh ' o .
1B ez ¢ dz Cmfylst  dWsEdBOY' S k o' HC
oG dzwH"
al =5l %l

Yy dzjdz<0 0 dtc O O° L pxg di® faiZday s¢ o dzzlste’ h dz
WE PS>0l BteOde L d&3', L0 .fe®L dsfo O Is! MW

I,=1, | &f

v OC LYK . BYUJ 8 dH dgbs1,- IS

UtsB loah St 3O tc f d3lzd 'IsH Mzd Istss  MdMmilsj dEss L
MjteiHBOodh O, [tcOdz L5, hts ttsflsi L L dc
LicsMEDELy L OtctsH € O, fsd3' h jdesets o dzOMmdy

LictsMisOdzdzy o stcWHC s Odatsyls * L tots fiyls O dzdzw
L B hdg dzdzW a3 J dzlstestf * @ dzOQo Csdzdh dz' se 58 MJ te g

wdzW sted3dOy' v o GtecOdz L 3 fjtejHO Is! M
nt g ydzz ftedtesHlz. tijydfy W odat stedzOy’
Besdz] CEdzOBd, o8O odL &ZOYyoO‘' Is! mMw "7 oL O
‘Rl i3 ydetss ABONM d detsE ‘ o yY!' sk 2t o

tclzC Od3d dzt H d dzd . v Mz yomded - C' Bjtodaj Isc
jdzjCtedyudzz OBt BOCd sdz ftedesHlk, o I
sOfmMlsdzj tc 99" o ) tetsL G dzv H  toddtslzn i s ddrOudsdz s
JLO BsH' W BsdjCkd Loy f§jtejHoyk

fijteJHO st qw dzgj ofMmw ' dWBStedsOYy' v, hHts o3
YOMmlsddz®, ' &5j deso Odz0 MdedzOlsbktetsys . & dcd
st dzd @ sfls * L O] Cdz yO ez o tsdrdddzs 2
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SHGEL ZOydshls' ' BOCObsL ZOydssmils®  dstsdzj
BOs s toj Odz dgd?2 W' Ldyuded?2 L & Mls.

IMweO fitejHOYO ' diistcBOM' ' § gz H PQU
YOoMmisStsoj tk?2 dzzo Odzdzy * dz¥f B &BROM s B eztiz® i dz'

[ BLEdVdzj B § jtoj HOUE & dgjlsdydets’ ° daW
s'd €' Mmls! ' dWsEdEOyY' S o ¢ j dzjlsd ydss iz
1 ¢l, 4n

Hil TodR' Hd® €' a2 Sinfls" b it S&E BOREE OIS d

fodgddzs¢ £ ftesyjMmM’ HoHoB' dedgV Rtctsd3sMmisdy
O OSCBY st 2 twjyjtfy" = 64 dzj Isghydzts
sy 20 o9 dteOLdIsd yjtejL 2dtse ' todz Mis! Hftots
0106 His ¢BkCoade Mtisk 0j 6 ( HEH kzauddzd" Yo

fswed ¢BECOJdeE Oipf) Wt ZOUd Bt Uj et

=l, @ p@pi(i)log,p (i)
ltedf Mg dists, hts dzg®@ ¢ jdzgj sdyude MmdMmlsj ¢
NTOEOSjtedL b s/ Y | Gf G dZOH , HESL O ' Bdz
o d 1 tctsdzizdtfs @ Od3ts :

d _ . édp()) dp()) dp(l) |
a7~—b92§%% 97 +H()In p()—— 4/ p(DInp()—= A

Sh' Higp L esMisO©' HEs dgj MS " dayj dedetsmls® 1
feOo " 2 yYOflisddz p(iYss @pegy @ledm’', H dy' Cedls o * H  dzk
Qe tHRMEEOC 2 ©®S dz ey .

4 p(i)=1
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st & ' HjOd dsdBkz o df OmE)EL &Sddt S dre

1o Hmd ogfgrdm®@ MdMisi kO o dvo de Ok
ME ZOH O k' MW "L MkCkfdshls' ctecOd L& o
MEzC kY detsfls® ftsoddzjdz Bklsd hbkd, Ikt
'LisGjdgdzdr St Odz L BB3OR dzj diEthls tsthdsid dEdEED
BzlsOWYe "Hdzs L feddydisds + Odz¢ s9 ©, sflilsdd
9 ' HBStesd3, Lsofm' d3 dzay L d2ZOyo fMlse stcj dac
fjtoj HOY' f so ' Htsd3dzj dzdzw Bstesls! BO L h I
ZOH dzdh Cso s’ ' daW steiBBY L OL dz®CEe OdsBHittc Bisjo ds'
MdecdzOdz SOS, fhtteB LB d hdld 2o ' todz Mis

lteddeydf [ O0OdeS s Ostisd Z®dey 20, ¢ " k' ¢ Ml
dW stedsOYyT T 9 jetdzgy' T odHkz ° tsMmtse ddad
f sdzd dz€ d , Oddj'" dds B L WS Mz o Olssmlis t
odff cOo dzjrasdfz ¢ O Is* Mw Mls* dz2 € § s dzs €,
" dzz o Odzdzv 5, ' o dSBtdMmistsolz’ Is! Mw & dzg' d3C
vsddz MOBdAB HBMWEO ' Is' iMw HjWEd2 MisPAFO B
syjodHdts, MWstcediszdzte 9 Olsd O o' Isj tcd3sH
B tod ' deW sted3OY" .

4 C OL Odzd a3, L OG O dzts O3, odujtefzes s mMw o

sfjttk’ Is' d $d fodvklswd ftes ' ¢ d St
B sEROY By djodfifdis{ o O, ht ftd § W
fsdvkkYy ¢' d CMmis' ' dWsttdoy' ~ doj &Y

Bj teSLEEYHO ks v ¢ jdj Oy v ' disedkoy'

sz uyd ‘' d"k B sdsc' ydkZ Wkdty' s dasfpow
1 ted HBsfd vy jddg Jjotds y' tdkzs ys' fid

Yy ' dzdzsfmls " Hlaevs e QYO dzt L Oyt CtsdzC toj Is dats
' dzlstezC sk ytsets L dzOyJd dzdzvy  C dgh stedzOy ' T .
ssH' wW¢ ¢' d ¢ fyls' ' daff swdBOYL &' a2 . ROy d

sy dedlsd dzd" | Mlsshmoodts His §jodedR W' L dn
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26 jd of Jteh J LtsBde MfttseBlz HOIsd ¢
Pl sStedzOY T hs & Misdls: mMw o B' BdzBGE "' Y
ftcsyd M A ftod s fHdiz)SE®J ogiZ ded'tsitpllzy 2 ¢ j dzlz
BJLiSL BB tedzgd?2 C " dzjsdydzd? § OteOdl3j ste, hH s
BOC LBz S W tcdzd » dzOdzy® 6" 9, wed2 o'
BB dgh s y' dedz' mlss, s "  HHO® Is! MW HJj Mistel
o' HCtedIls',2 HMXdIL]' B © ' H ' adzso O . uj Stc
odded Cdzj dzdzv Hd MY Olsdodzdr MlstckzCIskte 1 todc
f syolkCsod?2 JjIsOf HtsB' Bdtse' ydets®™ Jjotsdzs y'

14 Odzys ¢ d [ OS50 O

[ dzw BOGOIs! tsn odyf OHE B dn ftesyjm' o
fsfjtcjHdzg » TBH'2 d&O0 (thd §BOicq" s MO O3
© o34 dz [ OtcC 59 O, 9 tsBBlsOR VW C[s@tsC * ootdipizdt
ftesYyfy ftesyjm, HAEZY viset O dgtseilz tciipls @ bz
Yodgsy dz0 o de jMmlsd L o jtejrHds 5° fftSH'
ZOLdo O Is! Mw [ O ots S YBfipdp, HEv wlts' ¢
MlsOdz L Odzj y s s dz2 ¢d o' H BJjLYBMjtejHC
C'dzr €' Mis@ " dglpjCadd,0o O 2dBtse ' tdesmls' , wWg*' 9
MlsOdzz o ' dzgh d 2, ZOL do O s+ MlsOy" tsdzO te dzo
LOdzj yOIst o' H Yyomk.

| Odzyst G s5d3 [ OtcC B89 O HEkzeBets B' dz'
ftesyj M, 9 WwWOesdkz ¢ slssyd~ fls Gdsddz! " @ dzjty
[ Olsj d¢30Is d y dz' BsHjdz, wC oS ttedMmisso Iz
By Hilsjtdy detso Odzeddzd ' ydmlsts o9 dff OHSC 59 C

it sLedzw dzj d3ts Md Mis j BES d ¥ Cdgts digjsoplszOy @ ) B [zt
"N O0O®R,,....Sy-
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vdtedL fjoded? Y dysidhjlsoysfO wikhy j L B ded
LOddh dlsdfm: o §sfjtejHds BBz fMlsOde L E" He
MsOdz ©. [ tdj dzsd yoOmkz, Ctdd & ] Mlst
t=12..N, O flsOdz otBds fBisdzEGOYGiBs dzd 2 i g0 t
odh jlsidgd) tsoddzj dz 3" Misdisd ¢ H)is sy difdt2fn dy'lstO
of' 0 YsfjtjHd ° MkOdz o, yYjtejL w¢' 1t
fMdMmisj 8 LotHdI! MW HEs L OL &zOYj dedz" § ls s

Pd{ %%H} 1- Sth 2 '1§’=8 P@G j$tq:1 iS'

z2j t©OL ' HCto]j Mdzd dftis,tsls * SO s tfiste ts W j find, M Iswj
' H Yyomk, O '"dz¢d o' H f(tsfjtejHds SETS
s dmOlsd B J L dz' Yywikz edgsdodmedztsiis w d3q

p, =Pla, =S| - 1=5], 1¢i,j ¢ N.

Hipi 0 yd 2dtse ' todz Mis: o] tdyF@siaHzO dzdL?  frps
yomkz. [MS ' d §d y' 2d@se’ tedtsmls’ S OOCIs]
LodyuoO2dz o dzOfmlsdoetsMmis' , IstsBlsts

P;*0
N :
a pij =1

?
{fdmOded?2 od"j odyOHStse ff B Mmdlf tetdsipjdh) fn
toj " Mistctso Odedr o YOM' . styded?2 MlsOdz W H{
[ d&zv s, M CtOhj LtesLEZR Isd o fpj
[ OtcC " aftpHGHzr L &3 dzed to' odgv otsHd o ' Yyy' .
MsQ@dz Hsh (yd Mmdz ¢) ;
M@z §rn Bztots;
Mis Gdz W Mdats.
ltedf 2mMsdiss, s * Mite' v hslsdydaj odn
' yy', w<C€d?2 ¢t OHO' T ded sHWzR? ,L dsticte dsG dz! 6d
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I1s ydqd3 HoOodzdd3 MSE dzOH J dzO s P jleftymz 515 Qets dzis
Hts ' dzh sE 5.
v OB dzd yw 1

I " n fmisd [ ©)ls O dzkz 4z B0
L' S| debtegOd] odmMBC( t©WHS I

gL' S d2 12 6 0 18

dztig0 dz' dz 5 80 15 100

o qMES J2 0 14 16 30

CcShs foH' dzdisd € 5y dzj yqdmazs dz0 Mk d:
slsted B3O B3 2 d@3tse ' tedz' Mis! G jtejrtSHE o' H S
BkHJ fdgddedzy L dzOyd dedev 2 dstse ' tedatsfmls® , O
ftecdo jHjdL2 o IsOB &

v OB d&zd yw 1.

l " H MO [ & Mils Odzlz # z 30
dzd L' S| dstedBOd | odMmsC( BYHS

dzdL ' € d?2 0,67 0,33 0,00 1,00

dzts t6 3O dz! 0,05 0,80 0,15 1,00

o dMS d2 0,00 0,47 0,53 1,00

sOCdd yddsd, GOedyy 2 Eso' ttdasmlsj 2

80,67 0,33 0,00
P={p} H05 080 015
g%,oo 0,47 0,53

ldasHwyd L bets, hts tot=e jidy daf LySkdd
BB B jdBS LOHOISd Mtse fdlsOdgdzy: wWCO 2
RzOMmiskzy dz2@ 7 Hdz' o osdediy ' dndadzg d3Q dizdaiaf| =2 2
o d M deabtc B3O digffR' Cd2¢é ' 9 jdzd oatHd? Ut
f sfdz’ Hiso dz2@,MIB{MNBE.CHD, 8, $,$,S) o' Hiffsel HD, é,
B Aty B@ts dO thdsse HOdzts’ B Hj d |
f smdz' H e dzflfifls 2 GBso " todz' Mis! By BEIS oc

y d dzts d3:
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P(O[Model) = P(S,S,,S,,S,,$,,S;, S,, §/Model) =

=P[S]P[S|S]D[S|S]PIS,[S] PSS, P[S,|S,]B[S)|S,]2
3 P[Sl|Sz] =1M,67®,67®,33D,80M,53M,47D,05=1,4800 °,

Hip=Plg=S] (1¢i¢N) 2dtse" ' twdz Mls: ke, *h
mMdMmlsj &Y. B EZH

| "deh ] Oy €0ej fdlOdzdzv, o' Hf SO "' H
Qe tody Mls! ke, s dsHjd dedetegd j A
JRse ' dy Mls' d&syj BRlsd SBYdMdzi 2O w¢ 2
fsmdz' Hise detsfls* :

HO' BSHjd&z, o WwWGC' 2.
P(OModel,q, =S) =(p,)" (- p;) =a(d).

1 j dzd Oy, 22d@se ' tede M ke, s fMd
MsOdz i ' odets d ©OL ' HigWH. 1 HftSo' H
stedo OdzsMmls' §jtejBlo Odzdzy MmdMisj dd o tsH
L B J t6d ¥ J dedtc ¢ H dzfiROWUMs ¢ 8 O. o j dizPtpdaiied d3d dBtsy J
tesLtcORlzo Olsd dz02B" dz2 W 2 d@se " tedzgd?2 YOMm,

fnls O dz:

— =& .. 2. 1
d=8aded adpa p T
d=1 dz - B

[W Sk s v, hs dedL’ €2 1_‘36'6213@%[;@

destc 3O dzd daff@ d B dzd L dzts 5 Hdz o, © odMms¢d:
ZO2 "' dstso ' wdy " jlf Bty a0’ s mw
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1 tod tcsL G fizO s O tzelzf* teliscfy~] M ° o 9 9tSHWIs! I
cf 56 dzd dzO¥& ued.2 I IsWOldss filrls's L f o] Yzgz@Bis G tc OW 3O Is
HJWwWEets yYyofmlsddzeCd o BHddz Ld).lstec! 7 MlsOdz ¢
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0 L ' dse’ twdz Mlss | .
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