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Hdngpy -L O 0Odz! dz@ € " dz' €' Mlsy 9"  Hif s9 ' Hdzts,

HOds Bz HEdR h ¢ o sz n; dzdYdzifdets o $ 15 dad) § Hzis
odL dz2Oyo* s+ mMw w¢ Cwdgyy dzlstcOy' v, wess g
sj i3 jteOlskzte', WwWChis B tsek'.dz dzj dBBOo dz W ¢ dr
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b dzj f so j todzj d3ts ! H s o dL dzOyj dzdzv o
fslsj depy. Odgled ' Hdzs L W sted®zdOBd (7)., (9)

shdetseo dzd » dzs' " & By 2O i HMIsOadisd k& c

n, =V, ex (—Fl)'
n = Vn P \hr )
AW + Wy
Pp = Ve P\ "7 )’

AW
n;p; — Tliz = vnvp exp (—E)

[ BeOEdW By yd 1'so d ¥ ety f dEy@iut, ra AW,
sltod Bk s

Wpl = kT h’lvﬁ;

n

Vp

Vv,V
AW = kT In-2"

n;

 sHOs yqd fjteh’ Ho O odtOL d { ts iz dedzts

Stcjls! BE t6' o dgW dgdz" , L dzO0 5H d Bl
Py
1';0(:. - WFl — WF2 - kT ln f:lzn . (14‘)

sOC, 20§ ted€ HOmO Hidwdzy | delste Oy ' * ¥ B
ppml[]’23 M3n,~10M 302251093 s (14) odmls

fslsj dzy' Oz zOp,cB®BBI y' S ZOH j
SstdzsOCIsdzj fsdzj, "t odL dzOYO' st fw (1
fJtedntHEz dstsh bz ozded dsd n,deaspp. W dsdlz’ 2 Mmiso st
ftiesmMisstecsod?2 L OWH 'td LtseaOdzdr OCyjfls
fjtcjrtsHE BEH] otdtsH '  Isd ' Headh j dzd o3,
H dzv dzg€ OB j dzj Slstetsdzdzsets SO H' S 5o 5Gt
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fslsjdy’ Oz, 1o @LSfEtsH 1O v eitef) ss@ s L O¢ Odz! o
By dz0 o d Leds@ @ dids' do W dzdzy 1 ZOfMsdzO (Hdo .
104 dh j di3ts o' o dew dzdgv ) ZOMfts dzO:

d? Nye?
mig x >0 f = A ;

dx £&

d?¢ N,e? (15)
ana x < 0 == )

dx? £&p

Hdgp -d dzd Slsted ydzO Mmls OZ0] daj&ECldAdrddilzdzO 1 tets dzd &
Essod L OHOY' :

_ _o d9 _
pu X = X, @ =0, E—U;
” (16)
opu X = —X, @ = @y, E:U'

{ sLo M9 d fted cttOded yded- bkdi3so O~ (16)
9 Jsh-QEedio

2
N,e

_ 2.
Q=P (xp + )5
o ftosNatslk,
Nﬂ&'z
— Y
@ 2ec, (2, —x)°.

Il b se d Hods® o AfvsloWflzdz’ H O Olsd tsH dzj

d degp
#Tail edE o J&Bxaxggﬁ v BESEGY L &ZOR SHJ B

X, Ny

.X'p Nﬂ

(17)

ltodtc' o dftapfi—O0lsO otOR Soxdgexydd HPlsse h d dzO
h Otckz ftosMmMisstctso SEE L OteWHEZ, L dzOR SHJ d3ts

ezNaxg e*Npxz

$o— 2egq 2egq
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OBts, otOmatsolzs yd (14),

e’ e? NgN
Py = E(Naxg + NﬂX%) = a

52.
2eggNg + N, '

= (18)

2eggpog N+ N, H2
e? NﬂNa -

v o diMwtNg' adz Ml (18) Mtshbk' Is' fw:

1/2
2e50@g
4 = ) 19

( e?Np ) (19)

[ dz2v ¢ te B3@udz 0531 eBfeaf= 16,5; n, = 10** m~3; p, = 1073 M3
L (17) O (x1877-107da00, 8- dodSte.

1 dz0o j H j dz' B ¢ o Odedzy ) z®figlz ay etk
' odgso Ocd. 1 f§wowots L & ohdasotdc O laf @t
l 90y 08 yd istmpdaBgaizOMIsj 2 dzj HBMJdIs! o j dzd
hts ofyj § OH' dedey  dzOY tez-chdy j dc'j i BtES Ozl “ef
fsLdlsdoded?2 § tsdzé i H YDjtsjE D ) 18204 to OC d dzj et
n—tB kOl (fjtein' H fHtod vy’ stezi LB hizdjsd
o dMtslsz ftlsjdy Odz dzscts BOWO ol &' % H'
o jdzdyddzz (tedfm. 4, 0)). JldmskO BOd  tk

© = @q— el. (20)

[ HdesyOmdzts L L dzdy J dgdgw d3 B Ot 6 " ez, WwW¢

flsOdzy Istsdzh j, O MO

5 = 2g0e(y — el) 1/2
B EZNJ

(21)
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jdzjChtetsdz o) .

lojHjdedgw datsfp' "o LOBYVwEtsagdkjtdjtegg Cis
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H' "8 Liseadg hdzg ts° zOof tclzc d , 9 tsB dzOMls! (
dzy smdzts o dzd d3d ', dzxizP €. d 9 ‘O% Is !

cCS¢hts Isdg dedsdzv toedz” Mis! HtodC dzOH j des’™  dzO1
Le' dz hdls: mMw (tdm. 4, B)) ' t©BEOME! {tot

@ =@+ el (22)

Is ©

(23)

5— 255¢(pg + el) H/z
N EZNH )

ltcd o stetslsdgS dslg dzdz' sy 4 d3OIsd d3° Myd o
sB d&zOMiIs® dz2Of ' aftetseo’ Hded C O, HJ 9 wmdzdc$ ‘tSo dp
fjtjaa"H OB B -tzOizls ® § Is ts od3jHIAEAE ftcdmC stek
i sdzj O3, Mlsotstej dagdd3 H " ° & LsSodz Mdg 5° or
JSMmMste@¢ Y O s jteh d?2 ftsedzvH odtOL (20)
f tsCedl < @y. lmel fsoddgj dz L ded S dzgzlsd B Otcd
LOY " tcdzd?2 h Ote, ssBlss B d&zZOMIs! ftesMissts
i tsdzts ) deflzdgts y dzd @ j dzO Bt 5O o 8L ,dzOWY d i35 S d3' ydzd -
Jd dzj € lIstets dzdzts” sB dzOMIsj 2 dzOf ' o ficts ds'tsSH dJA HC
2O g dntdgOc j Hsse'zHj o dteOy Olsdm! M 99" H

Up—n

= U —Ir,

Hu Mstelzds, hts Isjuj ujtejLr Gjtejm H. Aj?2
JSMisdzj dzy’ Odzt dets L tsfistsdy ls,d Clsa®si i tHatst C
ZOf tezecd d&zO tsftste’ o dzOo jHjdsBEz od
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fJdtej oL §f sH' dzz dzO fHeji cOf Odgsd iz B8 jj 7 t5yHO ) Ise] Lzt
ZO0f telz ¢ dUp-nts’ © dzO

t SLGdzw dzzIs O "HJOdz' L 59 OdzO d3ts H g t
fjteijrHE HBMJIs! HsBted fdmk’ tcj Odz! dz
fteOCIsdy' tSte' &3 M zOodzedr IOSCBY "Nl

HgWkL ' 2dddsd o5j ssHOB]. ©C d&OHdd Mis'  Ods
LOC s ©BLYGH' dZk HEE BGCY s CR, H

q(x) =eAx, pe AZ?S‘HﬂBS‘HG‘ GteOH "' ‘ dalskz ¢
99 008 yd, weot tcOdz hj, hts o B dZOMIS'
detsfp® odMmlskz BOtd  telz dBsy dzO, weoo tc
] 5L dz2Oydoeh d GtOHY" " dzsAaf &) daigieizlactOgzgstedl v L

s e do dzv dzdzy 1 Z2OMMmts dzO, L dzO2 H j d3ts
fosmMisstecsotsets L OwWHE, s L OY Ga,dzajedsl): ' s

eA,
E, = x2 —x?),
p 2550(p )
) sB dzOMmis "’ ftosMlsstcsotsets L OW H Iz, ht
(0 =x = x,):
EAﬂ 5 5

5O o' Hfteo' HdZ k] dzy’ Odzd:

2
a

beye

pp, = elUy(x) = po — (2x3 —x* + ?}X;X);

EEAE

bege

o, =el, (x) = (2x3 + x3 — 3x2x).
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) tedte’ o dzs ¢ M) =E,(0),
L dzOr tsH d A3t

A
.. A (17a)
cehts GicOH
Cdzyy dzlstce Oy " 2 H s d

OCyjtilstste" @ tsHAZOC 59
d dsd sted ydad dsx, =M< "
wdz@¢Ch j B ' dz2 O yoml
LeMjtej HY 2 Is+ w )
BBd dzh 53 GteOH" " * dals s
l od o’ o deW,E0u=U,(0), Is O

Puc.5 NnaBHWI enekTpOHHO-AipKOBUI Nepexig 9tcO s bz 8 &qum + 2. 145 O
. . r
npu pIBHOBA3I: P
a) - poanogin AoMmilok; 6) - po3noain rycTMHK NPOCTOPOBOrO 3apaay;

<<€ »

B) - PO3NOAIN ENEKTPUYHOrO NOMS; I) - PO3NOAIN NoTeHUiany q' tc q .';.) dso ¥ 'L{_q H |Z o (
skteddBlz' s HoY odfOHSE dzj Mddsj sted ydes @ ts
1/3
_ [ 35000
5= ( 4, ) . (19a)

i BLYBH d&z HsdB h s8¢, ckMmMisdded ftosMmistets
fslsd dzy’® Odzz pontlf da®pRAidsiiz L 5B Oy j des dzO te

112v j ®tc's d §f oW d3dzj dzdzV-H 'j tdA] € dstodsEzddfs] tcj ~ SH E
sEdS sEt §jj REHLE)

] fBves® Lod hdpt f jdEifietie d  taz® dat

HdW kL 2dddsd SO Higj2U¥soddd Mmstlk OB
fmls tc iz ds, L dzZOyd dedz? WGt LOdzjydlks wg

fted C ZOH j dzs’  dzdf il gde m SHim O dzj dz' dz

21



{ BL G v dzgj Bt ' dpSjHQdE L 1S Bl ¢ b5 1 @ uol).

[Hdzste' Hdz 5B &ZOMs' pdstodates kG oy (8 lE g st
990 0OId dzOfls’ dzt € Htetslsw y ded dizd , h s ' day
st Bz §tsodz Misé toj SsdB " dezbs st , ' yjteju
fitejHBOYOs 5! Mw dedL’ StssBddBd KO d d& 2

) 5L dzOud B ¢ gz thjshetziollz W) wjkils d dzd  H
jdzj Clstotsdadats’ sl Bzi s WIS dats. U BSH' O L

MC OLOdzse 5 (o) bR ' jtej zsmdls! v fOC L
st b®p. 15 & t6'° dzOBdzdy j dzdz? HEs Ctsdals OC L
H eCtsod?2 Mistekzd MYOHO HEB dkdv, O j dj S

I
o S tsdzz’ s ) ), Hhtso D' Hdz@’hﬁ;pq%(ﬁwe bHj s dzOL

CJ W' y" "dzessdz " deyd Syt . uv@OMBlY dkzEHJ dIssc
9 2IBeEts BIJYOm twjEtsdEB dzOYy" ' ¥ dBsy O L dz
fJtja~"H 9 Hfitseo HO' IsO¢ Lo Odz 2 H' SHC

SHdER ttddd »L OB EBEH ] B ttOrkzeo O(J, f

KT
HsMdls! SBOEORERE s sIBE §ted $ &ZOH j dzdzy L 59 o

stctsh €d L d3" dgs ° Cdeyj dzlstcOy' ¥ detsfyp® " & L (
Lisods Ndzgt dzOfftczelz 929030 ks ff OH O Yts¥  dz
HdW EZL " 2 dg sO Htoj2Wtse' '  'fffipdsts C 6 ts diffsidzi s
SHdsets. | ftodC dzOH j dzdgv d3 dzOf sz d yYyw te°
Yd ted L BOtO pic—elb fgsBtsK W Is! o' Jdzj Clstets
Zyomls ) HdWEL ' 2datsdzz  fls @izdp, —elU. olisteds'H
jdzj ClolafcdgS wdz® L eV HOId w¢ s ¢ Isjte
Wistedidz dzts® [ jh 3 dzO, wWCEk o d2O"h sz o dff OHS

4rm (kT)? ©o — el + Wr
Iin = 13 exp (_ LT )}
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fsls' & fitcjlsottedds '~ HEB sdcdWHLE:

1 /8kT\*?  r2mmkT\*/? W 0o —elUy 1_ @0 — el
h=3Gon) 25 ) ) ow (-2 ) = gomew (-5 )

[ dzj Skiesded, wC' fwd2 kOl EyOfmls: o
P-t5B ZOfiIsk s awOfls! , dzgj HEEOs &Gk dzj GEj I 6l

I, :inu,—y_u bl —C tsdzyj delste Oy "' W p —fsdzj0ltsts dz' pe n oc ts

f it ioHEy =neR)s@Y - mjtjnd NoadHG' fisi
j i CtesdzO. v OS MO®E sdOy O B frls' ¢

Qo — el 1 _ '
T ); 1p =PV, AE P = p(xn).

] MlsOdy Ijfdsets’ & odso Ocd

Iy, = ppv exp (—

' Po
n =n, =ny, exp(—ﬁ);
Po (24)
P =p, = Ppﬁ’xﬂ( kT)

tdrkdz sz y°' (fsbsts¢d Jjdzj SIstesdz’ 9 IsO H

1 @y — el 1 el
L, =1, — I, = 11 [nn exp( T ) —n(—x,)| = 11?[ exp (kT) —n(—xp)|;
el

Lol (L) -pie].

Sy dz0 L o jdzdyddz MCdzZOHtsadms (lsCLE
stsB Ists

1_ @o—elU
Ip = IZp - Ilp = Zv [pp exp (_ kT ) - p(_xn)

Iy, > Iy, Ly > Iy Lig > Iy Ly > 1.

o' Hind Ctdeyd dzlstzOff 'tstB dalfts fiz' ‘Gdc O W H dBs Y dz

B (E.'U) 25

n(—x,) = ny exp (25)

el

p(xa) = prexp (3. (26)
v O0Cdd3 yd dzts dz, 9 tjLiEkzd sOIs’ deyd Sy
LOteW HEZ #HoBfddajmsHEz Ltshis0, hits o Mot
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GteOdzd Yy fitej ansHE GMdseadzdn detsfm’ " . B
1 OHdzd " S s daetsfyp' ° (WE tshdetso dgp —nf Qs j' -~ A
ocedzde SO tjCdiB" dzzs Is! . wL L tetsfls Odedzy 3
(26) , BkH] LttsMIsOlsd Ctdzyj dzstcOy’ v d&zOH
Ud pjnf jtodn’ H. Wedo g mf 020 Mkl md ©
odL d&zZOyO' Is! Mw hogdHC"' Mis¥ tsLls' COdedg? s
LOteWHE, O UW<ddh az@f Gz cOy' ~  dzj sdztso dz
5O hodHG My p—MffedBsAk. HBjtcj2Hj BB s,
Mistclz Bz . | HAtpls dsdzzm Istffetzalz H " tctsC By d2O L ¢
n—tB d&zOMIs "

Jp =6(pnﬁpEn —ng);
Hdp'—tsB dzOMIs
Jo = e (poityEy — D, %)
HJjEp Is @y - 2O oz y j dzts s Ta #f WBYdZOdnlsw & o ' H
[MS dzr ¢ o bsdltsBlz §jtojntsH" otsjuSmdfm'’ daC
Jp(xn) = Jp(=xp)- (27)
I fddkz WEeB, Mj2Wtseod?2 Mistekzd o H'
o dzsfdlsd tsdztso dzdpl—x9).C OB lots Mlstelz o
Jo(—xp) ~ eppuyE,. (28)
| n—tsB zOMls*, &Oof OS¢, HmJQWBgiwomeu
Bjdeh ] ttseodatsets Mlotel szPMb ' Istsiglzts aidiaf2 o €

Hisdzs HOWhkL' 2dscets Mstkdz, kst

dp

Jp(xn) = —EDPE. (29)

24



t " odewdzdew dzj f JtojtoodetsMmis’™ sy d BRI ffto]+

}djrp :_p_pn
e dx T,

(30)

e

1 " HiMsOoadzv s yd HBL( 3Q@P) L dz0 dgpdedH d i3ts

d’p _ p—pn d’p p—DPn P~ Dn

Dpdxz_ Tp aco dx>  Dyt, L3 (31)
vlzls
sz = D, T, (32)
i sdva €§81) BJjtoj BB k2 oadedzWwH'
X X
p(x) =p, + Aexp (——) + Bexp (—) (33)
Ly Ly

HlsOME @By 20 odL dzOudld L ¢ Bleddukd n
L OH 5o sdzf dgB =101 Mmplsy §,

p(x) =p, + Aexp (_Li) (34)

p
1 otcOrRkzoOdzgdz" &3 (26) IsO (34) L dzORtsH(

el X
p(x,) = p, exp (ﬁ) =pn +Aexp _E ,

A=p, [exp (g) — 1| exp (i—:) (35)

1 " HIMsOodzwes yd (35) @ LES4)c, ooztzledzt H &K )

_ el X — Xy,
p(x) =p, + Py [exsﬂ(ﬁ)—l exp | — L, ) (36)
1 (36) odfdde0O’, Mt Ctdyj dzlsple®yp, v d

ff OH E'teGeL ' & gl =d, H'iHs OdAB O tlef Jtej "sHE. 1§
L, dzOL do @«l¥'kL ' 2 dztss Hisoby @ dz8Mfls Gizdws S dzO
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SHdzstc' H dzts 3lz O " aftctseo " Hdzd € Iz i tcd SHC
Jdzj Slstcdydese s fsdzv Cdzyd delstcOy' W dzgOH dzc
Ld3d dgh 2° st v o dz@@ ' & ® e[S fipdgsd © dzOIs Iz te
Zsc Oted W d&3' o) .

rgwkzLr  2d0 HBoyddO o0y dzdoddz 1 Ot
BOIsjte’" Odz" 9. 1 '  HMIsOoaddis Isjfjtc (36) o (
_ dp _el}ppn el
,’p(.xn)——el}paxzxn— L, [e.xp(ﬁ)—l]. (37)

¢ dzO dzts ¢ * Wdztiz s taysfL s’ o dzV dzdzW
d’n _ n—n,
dx? 12

Hlp-HdWEZL®  2d20 HtsoyddzO Jjdzj Clstetsdz o, L

eDnnp[ (EU) 1] (38)
= expl-—=]—1].
emoxy L LD NKT
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In (_xp) = EDHE

| MOy tdOtdsdz ©jydd foedd?2 Mol
ks H' LCcoeEl SO jdzj Chiosddsets Misklc

D,p, Dyn el el
. pEn n'tp evy _ evy
I =eF ( L, + L )[exp (kT) 1] I [exp (kT) 1} , (39)

HiF - fdzsh O f jpepte’ Lz
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ZOf elzL L O ﬂ&%gq
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GHZH_HPJ c :p—pn'

r
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p
HiTn ISTp - yofm Y dbklsvw jpkzise @iz o lsb-sB z@IGE"
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A Wtz dzd st dmize Is! MdlszOy' ¥w,— BWOSE O
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Hin,=p, 8@, =7,=7p, OLp -HdW kL 220 HBoYddzO dzj
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I B d&OMl' ©dtss iOs s, hts L dzORSH(
L3 hjugdzitgjtejntsHiz, wW¢ jdzjSbtsdyd, IO¢
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—Gpp
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o jdzdCtss hdoddetss L OB tstetsdzj @as Ly ¢ tHajeds © upd 9
tcj Csd3B ' dzOYy' 2 dzO MC ZOH BB O Mistclz d3lzdzjotdlj o dz
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dzj sSBrn ' Hdzgs o tcOrnBokzoaOld ' toj Ssdi3B' dz2OyY' 2 «

Hs fswead HBHOIES twdGEdd Msdsdzsil,
I=1_,+Ip+1IF
Hil—g- ¢ j dzj 6 @oy SAidis ' dzOy ' 2 dz0 lo-dz@e sk O 21
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Mistez Bz sy dz® o' HCddzlsd ' Mlstelzds BEH

8

el
GM dx + I [exp (—) — 1],

I:IF_H‘I'ID:EJ- kT

0
Hy T CjW  y' * das gaztsy § dedgv  j dzj S Stetsdz o
[ BLOREdsS §8CO0LE, hts tjSsds' doy' 2d
feodeddLds ftojumsOoadisd £ odadvH'

3en;6 sh (%)

r-g — (T”TP)MZ%(U{] — U)'

HiNn; - 9 dzOMdzO ¢ tsdzyj dasma@p- YOfipzsH Blsw  § dzf

I

p—tsB &ZzOfls s @ —tHB' deOdHis—Cos dzls OC s dz®  to* L dzd y W
fJted R0t ;e drz0 f j toj AlsAlzso dz' h dgv dzOf k¢ O.

ftow 30 ¢ -@BPj Bk Iskc OtcOC Is j fotd s IS @ o djsdzQ
. 66kTn; h(eb’) ; (eU) 1 42
_(rnrp)lﬁ(Uﬂ—U)S T + Sle.rp xT) ] (42)
1 yY! et odtOLEz o dH dzs, hts ftod d3Odzd
odL d&2OYyoO‘ Is! mMw f jteh dd3 HSH OdzS tsd3. l etsls §
29




HiSH Odzts € LB dzt hz' Is! Mw hodHbh j fjth st
zOof ckzc d, HdWEZL "W 2@ dz iigtelz &3 v'ts i3z d Lfde
ftowdzddr dOfteclzc On PBRY @BOGdw" &zE Otc ®© Slslg) tsd Ml
ftoJ HMIsOo dzj dzO o dtcOL 503

el
I =1, =1Iexp (m) . (42a)

Hilo-MsOkO, LOdkjYdO o' H o d&Omisds sk o
| 4 dzj oGy RsEEs © 20y 2 deEs SiffsE@H Hiplsis idelas dits )
b odcdvh'

Ir-g . (E‘HT” Upn)lfz 1;

2(T, 1) 2ch l% (aw — ‘dzﬂ) + % fn%

Hj H' jdzjSltedydz® ftefdef&dz Mis:OCIsdo Oy"'
tej Ssd3B ' dzOy "' 2 dzd =h dugidodiCic ' L OB Stetsdzj dats’ Lt
BOs st LodyuoO2ds L dzOyj dzdzvlr—g s OC 6 jizckplpeidzs di;

fjtejnatsH' @ o' HiMkzlsdz dZOMmdyj dedz? L otstotsls
Loteslbdset flstkz Bk &Sy kO ftjHmsOsdlsd ¢

) 5 HdzgzY YdH ss@) lsOdeOL §, LOfTd" j BESh s B
Ud i jtej - H:

1 (43) odHdets, hts L otswsindsj2dcjBlstaizds oH W

SMmdzso dzs 3z 5B Iz d3ts 9 dejj dedfsX3B 6 JJaRjytc @ yi2d W3lgts f o ts
fosMlissticsosets LOGWHE IO ftesff sty 2 dzd 2
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