C. 3. Benbpep, M. A. JlykuH,
A. A. Wanbito, b. P. AMmuHoB

BEPNDOUKALINA
ABTOMATHbLIX NMPOrPAMM

$2 guardl =>'S1
¢: guard2 -> 82

:: else -> Sk
od




R Ry tHoul [ JaT1o1 101 RC R 1L OUSR [ [uuRBUS[H

38 L1IRI[TH
MmMP1 RSR R [}

Il T T RAR

an
HOde I Isj B ztc G
c1 Okz¢ 0eé
2011



vr s 004
1 1 s 1018*32.973
]l 31

I'jazuaft, [j9dde 2z Ozp Isis (¢ Bdedg tedw JCOydW
Oo s dBOIs dzr & 1 tct5)C GAOER@4A T .6 } B

ISBN 9785-02-0381605

] CdePmmBOstdo O s osfteshm’ ojted¥dsoydd
E®fdso ] (o jt6Sd BosHjdj2 M dhNfsd Lso Odsd | d
[Mset] odddiOdedj bHjdvjkhmy ojtdidcoydd Os
BSHj &Zdiekzy kMY o odHj MdMlsj dse Odlf c®@ s daf s afO
Brls! ojf O 1 WWiCkdodts ojtd¥dyudtse Odg kS OL
Of f OtcOl d ftedS kOHdZ j dJdamistekzdj dzls’  H O dadats 2
COujMmiso jdadets )] YescteORBs] t5BJ MY Jjujddj Hdw ¢
dzOH j 3 dz" | f o W iIs sfdetOp ] joztz @z ls . § s ifesdayijdfey d v o3,
OkctstedlsBOB d ddhstekz i) dzls O H dzv  2Hfdte ©POJCUE ds Mts H
sjstejlsdujMSd) osftsh fose,jebd BsHjdj2, 506
bsehkOddL &' d GYdMT e 0% kMY Oke gyl dS PYEa j o
pr Oy jdgder 7 o 1ldR WsttdOdkdL BOR. o¢keEtswdlsd ft
%O ftddjcOn Codltejlsdy B ddefflstelzdsj dzls Oz dzr 7 Tte

[ OdzdzOv 1 Sogedi cZ@OHED™ j gl j yd Odzd filsse o 5B ZOMIsd 1t
d dett stedBOIs € d, of yudmdzdlIsj dz’ edetsjdzdlsi, » dRf ClsfO Sy Jf (frfrjdsky)

OMf qeOdlsss, SBEYOshdomw & MfjydOd dsmlswd
Jdz¥ ste OIS Oe, cufwOodzydedj d ozt SteckOdSC O
¢l " ydmdzdlsj dz' dg' J§ BON d dz’ mdMmisd d3" , Cif dzd €

L izOC sdBMise 5 udis @ j gz dzils bdps o dgOIs j BOsdyd M& 52 o
KOl j BOBdCd, Isjtstedd cteOddeche @ dstysitds] ds Oz tscfefiy tists
9 COyimlsej bkyisBddtsets ftsmsedw.

tdyddeL j dals’ :
HsCIs. Isjnrdel RABPET ) P Sy 8 RRT &1 )
s ¢ Isd ~ dal AdE@H &, m Rifideitsel | ,} L)
5¢ 9

H Is .
H Is . Isj ~ dzf .10B@ [ (Jtctt¥l BLuvdl)

OuOdik blsjteBktoeMC d2 ctsfkzH Otefls
Zz dzd o | tafipigWlssjtdszO )  EalkdiEsE 1R § A
BjrOddSd ditsfldsSd, 201

Ol jdz w§ te, [[k&.dd

zOdz" ¢sp. , Cco3fdaetsdh 201
ISBN 9785-02-0381605 ORLHOIjd Msoats ¢1 O Oe, 2011



[ ¢ dzOo dzj dzd j

19 J HJ G20 de e 5
| Z0ea O 1. ] OdzdH.Oyd.W....Md.mMls.J.d3..ccvvvvnnen... 8
1.1. 1 OH Guq’ ) Gdzq’..H..O..U,.q’.q’......fr;.d.fn.ls.J..d;....E&
1.2 d  BEZ.AZY . Yo Wi, 12
1.3. uj fr]ls..q.tz.ts.s..Q.dzc{..J. ........................................... 12
1. 4. AtedzdOdz' dzOW.....0.4.t6.d W.4.€.0.d.W.....15
151 e jt6C O .BISH.J.0Zf. 2o, 21

1.6. ¢ooltsdOdyjMSt] HES.OL.0QLj.06 NHiss
L &0 0O 2. [0Okj&Olsdyjmsd? owom.ags 9 j toc

2.1. [ BH] dzd tetsa.0.dzd.4.....Md.Mls.4..d3"........... 29
2. 2etsoljtcC O BsH jdzj 2 HAdzv dzd dzj 2.d@2 Isj o3
2.2.1. wddzsOC i LT Lo, 35
2. 2. 2. dILBOAS..C.Q. e, 37
2.2.3. ¢CMdBAI.d.LOYd Y e 42
2. 2. 8dtj @1’(;45
2.2.5. ufjyd¥Ww dToOyd."..me.s2.mls.o....0..46
2.2.6. 1ttte | dTlLO.. . B@BS.H.J..dzj. 2. ... H.AZW........... 50
2. 2. 7. ] j@dvtefdF Ofysdssh d Oo.l.s.dzOlsts62 1 6
2. 3. lteso JteC O digsH jdzj 2 Hdzw o jlgdwh j2f
2.3.1. uwddoSmndm. . .CTlanrrenn 74
2. 3. 2. WJlizO.dzls.d.5. Q. T 6
2.3.3. 1J¢EHBHEL . Q00T 50 81
234. utOodsj dzd j o' @MCTUSYLIHA .dats.2..... 1 3z
2.3.5. ufjydwW TO.4d.%....Mo.s.2.Mls.o....0..89
2.3.6. uvihdze dvw CHY.tc.0.9.j.H.dzd.o. 5.0ils.d...90
2.3.7. 1t | VO CHES.H.J.AZj.2....H.0z%........... 92
2. 4. 1 sdme MY tcQa.j.H.d&zd.a.l. .q...4.zls.j.200
2.4.1. 19t dzs?...58B.A.BH....0...6.0k-B.d.diE01
2.4.2. 16dm¢ mMdd dets...m.a.v.L.dz..q.. 06051 sdzj dz
2. 5. ] teso JeC O dgsHjdzg 2 HdzWw s B tstc Odz!
oI T~ o (85 o 7.3'o O 107
2.5.1. 1tj d3j dedz’..j....00.s.5.80Is .. .............. 110
2.5.2. uw]jd®cOdsd¢ O 9.6 j..d34..dzdz"..4.....0.0. BME BZOIs s 9
2. 5. 3. dHOGMHzs.O8.Md. M, 121
2. 5. 4. dICTBO.AS..C.O e 122
2. 5. yydigE Pydw o tgj dzjT@adz'...n..... mo.c2.MES6 o
2.5.6. CCoado Odzj dzls dztsyls.i... 1{.0.1‘1].13.&.!...2[2713144 dzts

3



2.5.7. {jcdtdd.j.. .08k5B0 . ... 135

2.5. 8. Jtotse JteC O ditsH J dzj.2...H.dzW... .tc J4O d ts dzdz
2. 6. g Isd.. . d.ste e, 146
] Z0o © 3. [BLBEK 9j.l6df.dL.Olkckse..150
B L S P N e 150
B2 SV e 163
] z0Oe O 4 . l jiod b BRBOFgRY » Of t6.15.6.16.0.d3032
4 . 1. ¢ o lstsdzOlIs dz'.. J...... f.le5.6.6.0M0B8B"........... 172
4 . 2. [BLBt Mkh j mo.ks.h.da.. . 1aj.h. j. 0262
4 . 3. dtcj HMlso © d B.I.J.Cls.l.... 0.4..16.4.380 ¢ Oy c
4 . 3. 1. [ BH j.dz!...... B.O.0zC. 5.30IS.Q..ceeeeee 184
4 . 3. 2. ldJtedWdydtelkzj di3l...4....Ma.5.2.mls.a.0868 O dz¢ s
4 . 4 . RdzIstclz d3j dzls " , dmMf sdz L 2s.h. 1B G tsist
L I @0 1 0 A /= 1 (= 188
O © L 110 (0 Y0 AV =] ] {1 193
G I Y|V AV A=Y €1 (1] ST 200
4 . 5. dolstsdzts d3dz" §....0.j.tedW.d.C.0ls.5.t65.207
T I O I Y/ Y 01 1= ST 207
ST A\ U 1 (0] g F= 1= \YA=] (111071 (0 ] (A 225
1 OC dzt YJdzd deeeeniieeeeeee e 229
s dmMsC dhlsudzd. Cso.. 233
o dz¥ ©Oo dIsdzr 2 2 C.OQL.QIs.j.dzh. 242



I'e9dH]dedJ
1 sdgvjlsdo Odzd H Oy d d

I YoM Hda o dats 2§ spddf folasfdz! w SdetBlzd ¢ 5] oo
ddzls § ©dzj dsdzd dzj W of detsff MY sdz! L Sls Pz s L, ste
BC oo sSdzdzs o ' A 4 ud 2, BsB  dz dzr A Is
sB N j Miso jleeiziRy ¢tclsH). o fij yoOmg sdz L k25 Isfy
d dzlf ste 3Oy d s dzdz’ j| 19956 dzsists A dschi.mydls Odzs, Yy
9 HjolOdd®BsHj2Mlsekzjls M 25 EkMmbts?2 misse
d detV stc BORY e | Mis@ASY j uls® BBsdBsMisd ©OL &
QolssBsBddzj 2, f§isjsioH stotcdd sH)OlFEHEZz dzO € &
Cdif tsdzj dzls T . lodHE or MsC 52 d dzls j G tc
sjrdsksed?2 ot ofigdn o Heglsbdpdr | dzd bRKE zOc O
dz0 jg@zsfis: f totsc tc O dzd3dzr e jou ) IOy if IOjtciPldsadyr B
f ts dzO,cudslaizjH s dzy dats ME ISEROYE§ s¢ W B dzls fzgzf Mt tcOo
ddzd SBEHO o dH jftteliichipisO il iz iz dzs t6j O¢
Cd30dzn ", 5" diftg Oy dpjodpdisy Hzgz' 3®daf g & d L Is
o s ppdatgdyz ) BOMpdzi dzQuddPEtsds Cd o MdMmisy
Ctdlsdydz’ = o Glsdetsh j dzd d , B Ha@R{OBshisoAs) 15 d |
Ldzj Clstetsis Odeyd iz fokedzop dzff) gz doftisjdf o d j d3dz d
{ Mdetso dzOV  ff tzts B dBJORB@ As Mg dEd3, Ul B
oL tcOdd &Fls dtsmis: d, uY ofushndgssiys ¢§ ,

[ O

Nd dfmdzd Blsedi y' MW sish (BEifYd) § Is e o dzfp
Bsekls B s tsyjdgtss jjdiggsic  &dzd  osw o dzw
ftesyj MMj ©wOBHEsmdyyd Mbpds, SOC ftotsHLE!
o’ dzs®R.L o j st C sdzt € s o Jf @ lsgziccl &G
dzj G Olsdo dz n .{ OtfjdaBitHlso R dB SO 9 ¢ SBOZH |
My zOe O h j2 L Of v Is tndel Pentiurt fistisdynj dndadsde@ Eh j
SCtsdzts 500 d3d dzozd t6 Uztf dz'™ B tedzdz® & tgadsiOE i i d dz
Ctolzh j dzd j BriaeeBS | Eslsstetsj, o jttWilsdats, f ot
tsh dB Yde tses telOfi3dzp o dzj jifdy  ff 5z

1 54 stsak@dzd H Oydw ((ipdmigndg YGtoso jld ¢t
M iyd¥deoyd?2, HJLOR dz@ s §f v ISt tds s ls ©
oL OMISOL h j2 o Oy s dylsfjth 5t @ezc w @ty o Ols
Csdzlstetsdz M& @igj fgls o O

{MEBIZ" o O detsfls di3d 4 s w©BJIMYJ Ul dad d
sBJ Mt j yd ded v , Is ©¢ Co¢ ) Mo tcj d3d dzdz -
tcj OdzdL 2] Isfyw ts f) dzts © dzO W ts Y tiz jdzR Jydfdz@20O dz'ff dpt®
ftoetsctcOBRBBd tctso Odzd W fsCOL" 0] Is, Yls ts
L dzOydlsj dz' dets?2  frlstj Y fij ioddte Isdddyr H2! dg[dzO dzdf L )
Isd Misdetsol@dedijjds.y & @~ ftosyj Mmtse HOY J
ftotsMmisd ddhflstc@ 3 dalg] cotstew EyjJ B &jISHO
Miledzs?2 &GOl BOIsd yomSds@nises@L g o tcj dzw

5



o 15 Lia®Q fiolisQedbglzts s d M d

Jfud sagjiimmMO o Odzd H Oyd d
Izd34 dzls s o | ¢ 5 ls @ Isjts o3
 Cldzsfmisd, BRY&GOT , o B Yed
2z s N § Ok JEEBRA It SE tc Odi3d
2
te

h d dzd d3j ssH Od3d o Odzd H
d tc sfg @did gz Wity 3O dz! dzOW 9 J
| B Odztso d sy dz0 Heolzr dL
dtcsioOWA jj S Isd o dzr 2 fzls! ftocso j o€ l
dzd i@ pdsw Mse dzOMmMizjIsmw M OB MIstcOC Is dat
J2 ftedesHj IsiMmisdingt cadey sb &zt B
dZdL Oydd fsksslsdf O mdmisi &3 .

BOdz! dzOW o jtedWdsoOoydvw, SO ftotslsd o
fy dzts o @3tads j A lsfxh ek IPL © [ slte th)jlsS i tzts f) Is @ d3 3
[BOId ssHO dsclzls ffts HyHQjmdsydduedadsls ' i H § t6
ddzmlstczdzj dzglsOdzsd. 1 Of ed dzj tc, o B dZOMIsd Kk
CcOL tcOBBISC ] Odzetstedlsdiseo d ftosdtceOdzd3 HC
o' BGelis] Mistso i WstedzOdz! dats 2 fij thidalsp WsR ¢ O
WistedzsOdz! dzts?2 o jtedWdSOydd wodwe Isfpv f tots
HSCOLOIsjdzt Mlsoa O s stoj d3 ,d tfHaEDC e C 5] O YHj
dmf sdz L soeOdzdj Br ydets IstejBbkzjls 9" M 52

) oo j 6C @ 2BBH | dz

1 ¢ dzedte Qi) B3O Is teicfcolZAxglsldns'H o Odfdes@ Yk O BisH §
(model checking. Cls ts Qo lstsdiBOIsdL Jtetso Odaedz" 2 dzd Is
LOHOdzdzets 2 BtsH jdzd s jHjdzedw MmdMmilsy dgr
Zséedyj MEsets Mo 52 Mise @,n ts HLWAYjddf) O diaizsts & 3 j
W s te 3O dzd s 3] y dat Isj B3 stc Odz! dats 2 &zt d < J)
MftcOo j HAzd o tMis 1 Isses Mots2MmMlso® o HOM
By f ed Bifprvdsyj ed ¥ S QMY Ot OIS EPE s  tc O d3ds3.
Ufntjghdztrﬁ]vq@ljtets;gtqissq’ﬁ]u'tsdziLtsaOdzc{st 1 Ist
dWwdsoydd dslsjamgiao O jsO fids § tyPlmef ¥ S s
slsC @dgr MC sdpiitedz) Hiso Ols j dzr TR @ 3 to diROB A st
"n ®BJStesMaj &3 Rdasj 6] fde s MASESYAISS Is
stsd3, ubt ©BdkzO ybfhsdpmgdedy Gyds @ Hdv f
Bsy jls BT s ftotso Jtoj dzO yOMmisdydzOw Mt j -
stsdz! S5 dzj Stslststetsets f sHBBdetsY j Mlsa © oM n

ltedHBII OMmdsslstej dedw Cdzed e d

sdzd@@y sfe W "Cjsdd j f ydvw i3, OdzestdlsBOE (
fese j 6l df @gse k@GR

F 0= Fo( & @m&wo
o O

7> SIFC QU= " grog—
§ OO TIX 7 IFI-a

6



fCtefts oditdad | dzjsOCds@lp § BOIsd ud MEd2 W lzdzH
CO, bjittdv tWo sHS@RRIE tsH,, Odedctizt€ dsldzdz”
GjHizj Hizs P MstczC s pE OV CcdzOa O ff sfMoV
sMOds 9 Odzd H Oydd ftcse tc Odzdzdz’ n !
Odztso ¢ @ O dzdoHEPWAIS T tojis ) J6 dz'eiz! o OdzdHOyYd
dLotsHMmIse j ftcse tc OdRzWdzts G 5 sB j M J Ud
dzd ydz" 4 odHT o 0dzdH Oydd, f toff © SH W |
J H JjHOpdzdVWOy Hise s dL  dad - .

olststets? G d&zOo j dL dzOc O Isfpyw Isj stcj Is
J dzj RV Is frpve tsW tstc d3O dzd L Is3] d3ftds@a Codef g ~r  dzts
mr 9 O Ismw Odze tsted Is d3r fteso JteCd a3+
Oy jdedzr = o 1 Isdr IsjldsfHsjtaevde sy we HdatDs
J dzjddsH j dzd gundisdj ) pO€dGJ Yo HMIsOs
dzj S slststcr j BZ3OIs j BOISH yd MS Yy Odmlg' Lilz dzints © Idn
tcOMMdzOIstcdo O d3" » dtsH j dzj 2 .

[fdM' o BEHE @B j ©Cd EBsH dzidd:j s j &dds,
5] B sOd dr 0 OS] BwOd ds?2 d&scdsd
ptoj Bj dzd . I tcealzdii HeasQ o W dzlsy dsts jlef@irid dz"
COoyYj MigeQfgdg Mg Mis j@s te j SidPteso sHdIs'd ISOC Y
G Clsster 2 Cdzdyjmlse j deder 2 OdzOczq L .

stej Is! jH2j dssdzBids jo Qe sEifedso j 6S d &sHj d
dsj 6On Cwdtejlsdy o ddzmlstclkz dysdgly Odz' d
s¢ s Effdds@dednd MO 1 Isd~ ddzmistlz d&3d dals
Bj e’ to) OtkdEDUed § Oy d sdzdz Ru O BdzeENsted s
o jBjuzd SO’ (o jteSd dBsHjdj2 !lsd

O
d
d
dztsy Jsdzed J = o 5 tots o0 Isoj ARYsHIAN ofixf he 5 Ot
g
s
n

S E 0 SO FFgG BT
§~ @I3=o o
TEa oo

SOFG- FES=OV g
IS‘Q.,I

Bjotgitdd W d C Oyd d Rty tzg 2 ISalgjrH g dgO oCAZqte
Yy ds20 9 s 1]dz0 |

o jtolsOW Ciz®OMmOW hGidizbe df tetso § t6¢ BsHJ
Istets j difdlz" ~tsfdztso j Qo Is s RBOX dafsigdzts 0 tzts B =
sB j dzgdztsmis! 8 [sOCdr ftescteOdgdzo ¥ B gizddzg s fi
f tetsc tc,Qfdgli'H i) lsOADAz 0 i Misj BZF £ § € Sazzydd &~
Oo lststgPlfsts Ctslststots?2 ¢ dpjistdedstafidsjfijyvin witc CEL eHO, B T
Eyd dzO 1 1s0fj ,ft®,j tzpdtftco Gdiflovso 52  § tots
ftej HdZOGOjIsmw Hj dzOI! fted IstcOHdYd tsdzdats:
BsH j.dzjte 1 Istsdz f tesE tcOd3d3" MlsOdatso W Is W
ddzy j dzj todz” d©3d tcOL tcOB Is ¢ @Fd d( d2® tisttsdizizjB tef,dz
Hdzv CBltster » MdzOYUOdZzO ML HO® IsMw  @BsH | d&z
dLeEBIsOoa dzdo O Ismw dLHjddw, O dzgg dzOGB

@t < QT SRk 0w
S 8" §88 8



bolssdBOdr § i 558 ji sk fsdsGiojardlsh  j (€ Oy
MefssY ddY f(escteo0dd’ &l jj o ydm
ety diflss tyja €dgv jHsdsj dz' M d Is &@L% &
BsHjdi?2 d ftser mMdisdny ML tEE€ Jsded Hats.ifls ' f to
[ ) dzts o wizs fggs 5 d defj a8 dfC Oydd OsolstsdsOlsdy & 4§ t
oL sy dzfifldt j Clsd o e ¢ 58 tc OL g Ojdagfd' d S Oy d ¢
fescteOBd’ o WsEROBomY § OE sy bdkd yj NS s
o 5L Sy Gt gk ;3OS g U@ ldsdztse 5§ toif jSB @1 56 ©E
ftcd ©B&OGEYj dd € ditdes Cfdizi 5 &6 G dj s
ftov BREfSSBLOL 5o Odzd v, o) HdzOL dzOYj dzdz’ =
dzZsedud M€ d i3d W s to dsA @fefrls O di3d d dzfis sz d3d dels
Mej Hiflse O f ot e jdtyS dO o ENSHOIIR c O ks d  § ted
feddjter dMisd LseOddY {lkdn MmejHmke
BsHj. EpEskOsd | foscteOdkk , o wlsddyd]
Bfis! dzOL o Odz" tf dsjsdzlc @D Gdpde'ddd] ¢ 2@ d * .

HtSH jtoy Odzed j Yjlso jtelsts?2 ¢ d@s®r sthEasts O dz
ctsmMizH Oteise | dzdzs BOL COHsEOOIsls j - detsdzs e d d
FftcQodzwe hdr fteseteORd Mts My dr @3
smdzts o J Qo lssizOIsdzts e 587 {f tf dzee't s58H Paglz MW )
AJHJ]Od dzts? yJ dzj o 52 f oG tc Odzd3" ¢ RMMc
ftiocdstcdIlsj Isdzr 3 RO tcOo dzj daAg § dsdets 2O G o Tl ) ¢
CoBf dzj SMO  S8HHMHYY cOH2OH0Fts iBjtosf tod W Is
f ctsB dzs tgdzfs dzls d e 59 O dzdz' ~ fsdmMCtser n d mmd
dzO Iz Wpdpts: dgf Wi s L OHj d&zO s fjtemtf jSCIsdoe dz d
d dz¥ s tc 30 Apq tslafzdetts dzdzlz dzd € Oyd sdzdz' -t OB sfisd Mls §
9" f sdzdzW dzd ) § ®J teBdcldnC sd3 ctsMizH OteMmlise § c
ddW sted3Oydtsdzdz” » Isj n dzts dzts(Ge[12B R wdgjfm) O dzd & d

WH oy Odzd § ©dad ¢ d o f s kzs j tof HS@gsls | dzd § 4
dey d dzj edd: c¢clsts, ybt dzj Myjuyd¥dydtetse
tetso j toj dats, 0O Ists, Ylsts dzaj disyJils BT IS
JLtsh dBtsYydzts e .
)

st BzOC 5H @indfiidz! jbly ) Gl jdsol L
dts ¢ s dzj Is dz¥ us%sgmxgz d

m
dzd

d
]
B
¢
&

| 20 ©® 1. 1 OdzdHOydw Mmd

1.1. OHOyYyd 90dzdHOydd mdMmls
lojHjddj d hBslsde Oydw

sdMmlsj g, Skt oV isO& O |
pFUON j fjHBMSOs & ls fSd Lo Ols) v

8



sdz' Liz¥lsMw o tOL dzdusia 6P d e fipldm Wik jnds!
CteOBBy Bsyjls ftede jMmisd ¢ §Ocksd
sedOydd detwOjls L dzOydlsj dz dzlz e3q te ts dz

J CBOBZO Y tOdsdsjdielz § + dzj Cstetsmis ddeyd d

ClsteHj sh dBEidO MO {f tc ts igdwys O dzj

Bifed Misj &3, Ctdlsdyde = ¢ BJjLBY OMdsh
tc ts 2 dgiste Oy p dzj

f tc dfo3g tied to O o3fcfshfids f dg dzv € s Istasym dzls fy Is
6 Slsdatsfls S tc OR GHASSEO . te®dM B o | dzd W
Y q 5 dz0%s didtsdids f{ i § dztsdy | digfjtei@zd o 5 MG OL
Qn dzts M ls 4 sBtOBESISS ddaW stcedzsOydd w
sksttsd o § syl @O isoOLdOs sisC d

Jd BB J Ud odeisapmMBlesc e O3dRde" ~ Md Mis§ d3?
LicOBBISCO dOyddzojismw i OdQf@ifidzd Ist
SR BYHJddWv djons LSO B SIS d o € tsdzyy
slsslsdf. 1tsyjmm or wihd dedv bktct,
sodzjlsotstew jls  Istcj B 5000 Iy d jd2O L T fipdoR
Jd B3OIs d yd M S efO dpdsHefhRE)rftedOtg) ddiEfd [1]dzO

—_——— e — — —

g0 0~ =@

Elg

T NSBEFEW =L ss~0 NS FADO
NIFTHT OO0 OFNRNE IEF-PGHI
N oo

| | @igHew |
| |
| |
v 5 } tasyjfiin
Ut Bo@igW R tBEL t jLizzIss

tdm. edjGOduimis] dLBBEKOYjdd] OfsMmisjtkds)

Cso0® BN OV fia@BdS OhEisERl® fiso
dzdH Oyde ? s shqistt df tstsazj € SO o dz@ s dzy
jftod j BBz 3O: JMmdzd M dBC O dzGi2dmvj cis@s 6 Ss t
tsSB ' Jd dmftcOe dls , tc BLOK @ BEtSIES da@ M r I
52 B flatz i dzw stsets yYlstsBT odHjlIs GHJ
Ldzd Szl is tsB dz | B toueE v ¥ Is fpw L Olstc Ols
J HBS9 Qls j gz dizjsh f tdeast® @sLHd4tds ¢ olzO dzdd#yj @sUzd ©

yd Mg ©OL ePis®SC § QWabiyls fsggrdz’ dets Iz d3j «
d ssmls tcOL OB SO {ts?2 u fdeLeRisdiGyj it d dz
2.

FIc o gov
S FAST0OO0

Bra

{ JLdlsas

1 ey i e eBEEq

{dm. edj BOduimis] dLBBKOYjdd] o0ddHOYyd

9



10 Oty syl IZBJHc{lstr]W, yksts ¢
orfsdzdgv jIs Ists, Ut fjHYdnNOUsy | tlkdedy
OdzOddd g MIsdeso @dgdz) H se Odzdw o9 B IZOMIsd t
fsCOLIS,oOYlsts 80% oMmMjr fisj SClstse idMmf tsdz
f sdzdzts s 2% H jevzlayjdzlz! dzsnls ! 9 Ctlstes?2 { tc
gftrglﬁ]dZJHIZJlef]fo]UQBOB@,dZHQBiS*BtGrJ dzf BT dzd ®©
9 0
4
d dz

-

syd M oL OBt GyfdeksigEd J Misdtetse Oded §
ydaBiBlstsHisds o OdzdH Oydd Hdzv f tf tzisy j tz€d
| Odzd L OydHRdzOS 5 kG isydese j dzj edtelzs smw o
Mlstcl d3j dels Ocdz! dzs?2 G SHH NS kHJjdwjlsfy

l OzdHOyYydw 1 M Pgdz" 2 h O © drn ©OL tcOB
ftotsj Clsse Btodz hgdzcp2ej izd dag d I5f dz@n o Odzd H C
tcOLtOBBISSCEZ. [hdBSCd &Bsekls BT Isy sy dz
Hjdzo jJtleMEts2 MdMmMisj 3y EZftcOodzj dzdw B OG OY
Ol totst BSHoJsdOWBEADPY yJ o1 A 2P jdgdBdzdzd 5dzO H 5 dzdzO te
l OdzdH Oydw fmdMmis jfdg SKyYY< MEO MidOL t OB sIs € d
Rdzls jtcoatsts My yd O dedvdyls@ogglf O dzd 2 , L Odzed B3O
tcOL e OBt S@MBdgdy tsB j,MY JopjdEjvH dzc@dzic OL
Ylsts o Odigdirdsyigddzydda@ls | ¢ tc d teots afGdsts ynjivinfn tcOL to!
dz0 td @ dzi20 (1, 3, 4]. Cgtfstc©o j,H daf o s s d3d fyd mdzj .
1 Csdesdzd yg ME 2, Sz Cds Lotc jdigdMB sHzh §j s o to
yomls: shdetsl dOtHWIS o ftsyjmmj Isj fr
BsHEZdd Exj NS¢ i sdssodls Jdi3@.Mdzj Hizj Isf
ABled3BOdz! dz" jJ d3j StsHT

rdzv sedMfjujddy COujmlses O fisdogysde j-ls Mift
dimf sdz! L s9 Ols! dpjsis ey o34 dedefy p'ic Iz d3 jCdslds stc " j
fsHHjtydoOls f Oty dy Pddy 0Oad dzOmissW
BB IssHT 9 0&dHOYdd weodzwe Ilsfmpw kL St j yd
dzO mMyfJydvdscoydvw -, MY stcdiz dzd tets 9.0 dzdz" n
1 B4 sz 9C daf@dpdgdPzOIsted 9 O Is PO dziff B O R A
BOLfetfj @@ sStc 3O dz! dzr ~. } 3ldH=@@ d ts & O&zd -

R4 Ist5H sod tfticasq dedsjH shprpifplesidp o s j dzj dets o Is
ssude B d dzjmelmd mdzj dede B MY ud¥ dC oy
BOLEZ Hdzv MmdfMlsj d3Gisjdtalij v fisozdsds fOsbapda o . |
o 0dkzdHOYdJdd:

¢ Md sz dzv yqd v

¢c IsjmMisdtctso Odzd j

c UstekOd BOY pjdWdsoydw

c fetso j16C OO BEN § ZOAJY )dzO &iSH | dzw &

10



Il HOd dgRibGlss ©“COmMMGRsEd §jteo’ = §tHA
sfydets s, S OC fslsdzj YO dztf g ts oQlss® jj dzj R 0 dzw j
tiOCdods j MmdMis] d

) HO&RIEfdztso dzts] o dzd d30 @dizf H @ @ &k d & ™ -
mMdMmlsj i@ 4 OCIsdo dz' [p] ~-BEBE ditedL ¥ Isyw  dzj {
oLOd®BsHj2Mlsadj &3 M ¢ kyjdp@ayd &gl [ dzd
Mot Gts sCtelzy J ddw d, sB " Ydzts 1g] BZO dzj dz
dzd.~ uvdfdyds d3d fted i3y Oy  Iaf@yfi @ W
s JteOydtsdade | mMdmlsj 3" , fry d ) JEPizfi” z 1
OQolktsditsBddzvy &3 d Isj - dats dzts ¢ ¢ 532 dizdize O W dfctds
ftoslssC sy .1 @ tod diidtdn Is zdg@® O 0 dzj dad W nd d3d 1
ftosyj Mmtsd tojekdvitcdts ftodddkOjls EftcOs
5j &k jtcOlskzte®  HOodzj dzgdj, o teOL dzd ydz' 7
Lks?2 dd¥WsttkOydd f(escteOBBO &y jls
ZOGtej o Olsj dz' dz 2 Uddsi' k) deBisfpt §dzd o 5L da
s OmdzOW mMdlszoOydw, dzOf tod d3j tc, HOo dzj dz
s tc jjeegzdz) ftcj H] dzn |, EftcOo dzw 8 h OW {f tctsG to
S tcj HY §inj fzdiAyls o f B " fuslastss ] PSCIsdodz' §j Md M
HsfMis Ol sydets Mdztsy dzr .

S OB Yyodsh:! CHricj Clsdsmis: toj OCIdo dz
jh Osh jj L ps@yj dafsidflvCtstctcj Clsdzgs j BOB SIS
tcj OC2YMmddAls j dstcjBbjlsiBj sej s, o
o1 Hj dzvfipdiy vz % 'Od § .

c 10 thdithayj tcff | 8 OOz tc | B s oHOTEPRAZO B IS
iy StcdshtOfEYy gydsoydw.

¢ stsdzyd f Is gtotdas diisls djte tHfos dadts dzw j GsB frif IdstatéCjsdisiz &
Myfdudvdecoyds (s Sisags)y gbB! M pudy ¢S
2@l f totsls d o st j jyiastsfigle!j s fifls o dvjdsr ©tzglzs & o Od
fwesyd M o Odzd HOYydd BEY 4 Is B Is! q
ojtdwds oy ydn?2 d fteseij EXCEd3d st
i tetsyj frphm OW3gIsdsticH jPR'MIstc OC Isdzs?2 M J ydw d € C
(@207 tod BHENIsJ 30 ¢ OdpjsEEPOds dBtsy | Is B Is
dmyjtefr o0 hddz sBtcOL 3 ftese j toj dzO.

c SBEGHO LOMdzzy deo O h Ow H 9 j tafdjvic jirhyt) Hyvdldl
C f sMmistets jfipddfryls J d3r , CRlststcOW o] Odzd L k2
My dudwdlomdg® 4 spiflsdiese Odzdj WodzWjlsi
B ssHBdR s Jdd tJOdzdL Oydd zO0 m
Istcj B 59 Odzd W d3.

11



1. 2. wd@gedzv ydqdw
d Bz zepdWftelzj smw dz0 (BsH | dr], o B4 sty e
sojHjddj MdMmlsjdsr . ClsO dBsHjd o it
e sfficts ¢ e Od3dRBdz’ 2 d dzfnIs te ndf dzlszv fis dz@tisip B j
ftojHJddlIs! fsojHjddd Mmdfmlsj d3r fs
YJ d20tsdOCdgfndf smsesdz fsdz' L tso Olsj dz i tsdzlz
ssets, $0O¢ MdMmlsj B3O tj Ocdtolzj L

—_

J

'[GJH’[SfI’]IS@SdZJer fsdz LtseOlsj dzj &3 dc
tG Gjds 6O, Clstster 2 s te t
gw, o Gifdesodesdz ftsdzj L O Hdzw B
) Ol Pte [ dzO o ijdz "NJj2 Mmisjyjded ¢t
s @z d @ o Ols! o fj  eddg Lf dstf ds'd jy dAf

L 3y dzts)

~NEOC QUSRI ST
2 =020 -
Q20

W N

73 go ©

T =G &
MR Al -

s

¥
@

13.5 j Msdtetseo Odzd j

B Ok i g Y &g, L lEg @ dy d S dat’ &3 |
ydd St Cls dpushie i siduassipBosa) j v o d
so Oded d i § fipdfidn sgrdgB g3 o dH J , o5 GCC
tso OdzO (UtratsGtGOd3d3®, EmMOtctg I Mimditds H
it jjHoigdez § L daChubdgHdad W H QO dzdalzGL " 9 O] d3'
q dmMmdzi Hizd IsMW] i @F Ydsesodytesfiy Ig Jsdy™
lsg dz' des dzd 4 OCydv mdMmlsj &' Mt
Isj Misdtctseo Odad W ftsylsd .BOSC dJ
tcOL dzd yd J§ MsMissdls o lstsd@ ulsts
Y ©4z L Oy d @i ddded vdstsH j dzd fd Mmls

o3
)
qdiyr

J

)

tctsio Olead | d3j IstsH o OdzdH Oydd, h dtots ¢t
d¢ o fips W @ g zdevdg@zr ROL | dz] W stc B3O
s

tf

7}
TS 0F

O F- @00
o

J

ud mMedn B stsHtsO . v O¢ co¢ Is |
tdsitscdzff 8 s dz'fhsmdifslzs ) | Miso O o tsL d3tsy dzr
dv Mmdfmlsj & , okt d&iSEdrRonikkods
ts Is;fnlsq’tetsa@dzcu Bsydls fsCOLOIls
sfmMikzlsmise d 4 .

o Odzd3s 3 § 5 H elsBW tstealf® dz’ dzlafsC Oayjdte d W
Ck BsH jdzjf Is,dzd¥Mol KO Isj] BOIsd yd M 52

| d@E O dz' dzts 3. OEls jSAPC Isj Misd s o O dac
ZdLOydq, Gdt §sdjLds, ¢d&zOsd d ¢

¢ BeSHEIG 6] Sifusdal vdz’  fip iy o) s e s d Is

C8EHO yYOmlsd Mmdmlsj &3  daf tetgists ¢ ke s 1© Uz
(dz20fted sy s, WdLdudmM&dy EMmbtesImiss O) ;
CSEHO dsHjd fsftedjlsOtdO.

—FONnT IGREITORTL

o}
Is
J dz

gily

58

OF- T HFOO F-
FIFI GOIFOI PXALIIOIFGN

—-non %
O+ N TFIuv W[HL‘ (IO IS S

00 0 S C g.mcng;*cr.c T OV IpEsh owm

O

12



{ B ydats, Isj MmustHdgdsdeddtade4j " d 2 d3j fipdsfls jofodkzd H C
mMemissdls o fddjdzj dadd ¢ ] OtzgL Qupt§ d
f sdarus o ted Misdhyj fMfSsdndzy Hdzl 4 o B d3% O M Isthjde
ddzlsj .6 M ¢ ftod d3j dzj dzd © W sted3Odz dz' - d
1 Ofted dgj tersB dzOMis d C B33z dzdt€ Rty ts dzdg'tsds  ffis
dimimdzj Hiseo Odelf 2 CH el @iy H 2 dZOtotsH dzts G 15 fmls
CABted3Odz dz" §  d3j stsH'  ff g sis dAplefstd s 5@ ded d
ftesyd MM IsJ Mis didaz@ Ot ©¥ dztc OB HY @
1.1 4 dz tOyd Yo Bsyldpds@olsdz" § sfdmMoOddv Isj Mmls
GJdzl tdtolz® IsmWlis tsdgQizts Ay de@[dz fn 3" M dzy dedzts 6 ts
stcjBlzjd3d" « Mots2Mmlse o My Jjyd¥dscoydd.
2.l Bt IjMfmlewEfacOj Ismw dcgdztsy J Mlso s B Ol
s dMOded2 IsjMistso .

3.1 j OdzdL Oydw .  dsgifipsts®C Is dz' j 4 d i Oded v
scOd¥ stcdkdolkzy smw o dMfsdddd j Isjhls:
4. R MY sdzdgj dzd j. R Igf fglztizeg A3 J Isd MisT fted a3

sjfMisdiekj Bs2 t©j OdkdL Oydd fklkjd or s
fd misj d&3d . f OMMBOIstcd o O Ismw d ftosls
d MY sdzdzj dad v .

55 Mo’ 2 . OWwORESES sdd ittt Odeds j
OOd&dL deky s  f yjd ¥ ©ft]sddzj dd"
SYdHOj & &5 tjLbd kOl O

t OL dzd ydzlilsji Ms@uec'tgs Ozlg W f j t6ed MJ C Ol Mw d dz
fjteg My SO Ismw, Mmtse J degdets f tsfhdzj H dzd § .

vj MisdtoolOshm j d3j StsH, Colstster 2 jdzd3tQiCls CB T
fteslslsdf O, o Wttdkj MmMdmksj BOIU] NS 2
ftclBl ls®d.0 j Misal® BOLBO " K fjlscitEBtsa@dzdj B .
wWhdCOSBEHO odizlstej dzdzv v MstezC skteO® t6j Oc
JdzseHO yYOmisdydets bk tcOo dzv K] fipis 1 th)ds @ dizdf .
Ytedzse s [Bh I @ obtttsdg jgaByGj dtotse jtoj
CBBBBzdzed ¢ Oydw dBINHE Isj Misdzlj dafd d3, M d *
o dzgz Iste j dzdgv v ¢ s f f QiGN Is: ¥ MCter SO s
ftcOCIsdyd mMSdr GBMistsWIsj dz? Mo-BF j K3 B G tc
Uisd di3d SHte @rsied di3d dn dab dz®©¢ ki Bz his  ©F B @uizd J
hjtesegts. wh dCO

ljtej udl)fgagemd dzn | o dH' Isjfmiste.
1. [ sSHEzdz' dzf jUnitstgsBIsr u(j Mls fdh jlsmw dz® ¢
B lstsH L IstsesH.C ZOMMQdets fistetse j oW j Ispw

dMmf stke Odzdw C ZOMMO, &jlssHO ddd ddtsa:

13



2.AEdS ydisdzOdz dzr j s flsT . vjMmlsdtekj Isfmm
WldsS ydsdzOdz detsfls: . v OCdj Isjflsr fsLo
shde¢d.

3.1 tedj dBsyde j kjMmlsr . lsojtewjlkmw, ybkt
ylsts fslsjd LOCOLyds.

4. ulstodsfjdly v jMmsduekjlsmy t©Oeslksnf sfse dat
ddz des? &OcCtelzL C52 .

5.5 MiszO HEBEEOkE tet. ] tEcOBE] §SHO s
onftsHAZ j HOdzdz j, d (totse jtows lsmw jj
H Odzdz" n d SlIsCOLBEMists?2 ydo smis . v O¢C
bwiod Bef@SiR). IsjMmlsr ©Mtej ddzs o Oy dzf
ftcd dzsy J dzd 2 .

6.1 OlOdzdzj dz' dz j Isjflsr . 1ltsojtewjlshmw, vy
i, C0OC fMkOtOw.
7.1 ictjmMmdededs § jifmisr . 1 dhklsmvw {§tsfhdyj

fsolststew jls Myj dz2Oted?2, ftod Stlststetsd f te

[OL OB gl @ s j M IqTe-trived® degiejopmen)

JHds2 dL bjrndtsdzced?2 tOLtOBISSd ftotsc!
tcOL OB SIS O yJ toj(testdbverysvelipmenio TaD); [9].
[Isd3j Isd d&3TDD wglpts W o dzW j Isfyw Islp B dets ks Odigit? s
ftesyj M MshMissdls dL CtstslsCdn, @YH EOYJ :
dL CochsfgisBdls dL MmMdzjHkzshdh 1 IsOf s9:

1.1 0fdmOdedj Isj MisO.

2. s B ddzv ydu j figly Mded. Hisdzy j dz2 SR ddzdtetse
Cof Jdzdeljlsmw, kst (ks L &OYOjls, vyl
fedmkismlse zjls.

3.0MmtcOdzj dzdj thdeSd St&fddyydd.
4100 EMS iMmlsO. uvjifls dzj HBdjd EBhEG

5100 dMOddj SsHO. 1dhjlkmy &OCMdBOd o
o sd3tsy j da.

6.1 csesdz sjMlsO. 1 0 1 Issls ©6OL IsjMmMls HBA
7.1t JWOSCIssteddze ( jMmdzd IstejBlZzjIlsmw) .

lststes? d s teg st dzdpviistdsfiy ' 5 Puded d fyeatse ' o
BsHEZdj 2 Jdod S &zofmhmse .

SEEHO fletdORBO dnfjsd wHisjisliss €tk ts
L (Dlstglzdzﬂ dz  tc d dgptelvesi IsjfiftflsZzdsts C[9] (mocky . [isC d
1lIss OoalstsddOIsduyjMmMéd MmMcejdzjtcdtcso Odadz j 1

14



dmf sdds L figwo OH dzv  totsc to B RA3q Wi 0 Ofzdkw M Y k6 C
BBl j CIstso mMih jMiseolzs Is m{ JRbicpMazk dz" j
NMock JMockd M te

Ho B2 MO BOBBISCd yYdtedL IsiMmisdetse Odzd §

c I BHABS@MISOs dzV | Is cOL OB OIS 98 Ols! ftesGe
fsdz L s9 Olsj dzv

c BdzOMIsOo dzv g wOMIGMOlsdzj L Co dMddsr § Hiskzg
clsjfmlsr wodwslsfw sOCy] d HBSEdj dsOyd,

c btejBlkjlsmy ddEys,sasglists tzd 5 s dEd 2 s H
ftcOCISdCj .

lAANBtedBEOdzodz®BY W dSC Oydw

[ BfdzdYshdB oBjlssHtsd ¢ MmdBzdyydd d
fls tc SEESOL Ols jsdeicfisls o sy ls s Md Misj &300 BO@'SIs O,
ROl BOdYj MS OW Hj BsdhseOoydy Sstete ¢
" stedBOd dets? o [l WL WO WEj 2dHj v fMshssdls
Mt dls " stedBOd dgzd  ( BOIsj BOIsd yj M¢
Isd &3, ¢V yfEEOsPgiisy dztsy  § s j+
Is pdgd. {ldddsjde 59 Odzd W Cteted CIsdzsmisd L O
GO s W S Oyd d, Ishetylststo @iz RIstc Oy O] Is
JHyddd MdMmlsg B . 10 BOLJ 4ldm |
BOd dz¥ &5 HBCOL Olsj dz'nfj lQefpisdy ( Istf s alzjsts
Bs Y dzts 4 f s jHJddj Mtse d&zOMmMizj Isfgw M
og ted W f CLOOydzOIs j d@ZOIsd y4 M¢< 52 Wistcdzg ,
ZzOMtse Odzdetsisd sy jls B ' Isfyts fijdstsmyfdy o3,
OLOIjd Mlsej SttetejSldsmisd §t lsdat
ftoj HMIsOo dzj dad ® .
[ dzZVs W3O gdc d W df & © 4 il
¢ § BHJ a fd Misd dgs,H § spBeig@idfsj Miso s MisMist
Colstster j H tz® tdets 5Oy d & ts L dz2Oyd dzed W m
f s C tc O BGez FS G, dufslslzsh fdethj - sHEse, € sl
sfdmre0jls, ¢0O0¢ MmdHpsgalD ity hdy MsdadiMs o
¢c fdlssH Mfjyduwdecoydd Hdzv of 6Oy J dad VW
odH] .
¢c [ detsy jlsats fteOQoddz HBsE Od Otstftelzy HnjsdzPls +
bHiso dzj lso st f) ¥ ts tizdk bz dgtf tslfptezDaizes @xdzd v d3.
kv kBB yYBtdzj j  Oa% g9 toyldsizts d djsizls fijw
OmMmdisssedd Mfsmss, M fodksh's skt
J od W dyditespddjder so Ols j dz! dz" | f tes¢ tc O d3d3”

15

IGO == I
YRl TGS ;)
*’79-5'""5*@83‘3‘

0o g



] jed@Oydy fhdjritsOljd d & Oddtkdls®t
Clstsls f SHA-BH Bsy J Is B' Is! dmf sdz' L 59
Cstete] S Isdesmisd f smMdzy HEHIAIs | ORI sr O@ESHBC
Mstelsdetsoa € O d dzd or ydmdzj dzd J dzOd B sdz! h
Yy dz' - uydmJ dz. steOsC 8 [ pdgd dz@ jOEMVWis d
WistedzsOdzd L Oydd N d 20 i3tse 5 f tso j H-jdfizd W n
fsis z i dddo qERfmidstodfz &z dzse dSCd e jHJS Olsso .
Wistodetlptsly dets Y e ez s o, Mdzj HE®* N dd&3 B
Go=p|x0|@Ua).

) HifiB OL so 5§ f tede® fiAsciodkiefd g dati Rdgo) medz ¢

Slsted yoOded j , UeQ Higd dsg Waktgfc dj dzsedud m¢dJ
Bsclkls B'ls! ftjHjd d (0pdai®ixy)dd b
true=GUx(, false=xtrue d G- y=x0GUy.r dzv 1 to tisfi) s lsi

CoOdastster Mmbkh jMissso Oded™ d oM 5B datsfylsc

ri

&
—
I
8
o
=
—
(L)
©)
—
7}
&
&
7]
4
—
=)
(7}
©
7}
O
=)
=)
N
—
I
E
—
&

( HBY zhisday p ddH o M is Kdniddesdi] Mise 5 3 | dzO,
WddzOdzt dz" = Mtsmis s daP jotlalf@siHesd ) d3F «f SGH O
f smlszmdzse dWw WBtedzOdzd L s Odzg" Ozt gt d Is ¢
OBMstcOS Isdzsd3 Y MJjoHBEBHY , d ftsdz M OG (
FHtsodzj sostew jIs M j ydwdscoydd.

[ dzw  f smistetsj dzgdw H 5¢ O LWCHsty dgd diry IsdzO W d] frjryf oftsigis
dBBdztsy J fMfldCo ddz . o " Glisch O §f cOo d dZO  BBY lgy dzts

fsMmistetsj dzd ¥ (f Gedec Ot ) L Of thbp) a B¢ B3

sSBtcOL 5043:

{a} S{y}.
1 HJWf o H 2z MEddotafyje, e ORRde” 2 yEf paPERzse @
stots?2 GG{y] dL o j MdstelrO? CCAD (MO ted@OL 8 OdzO o
SHdzS G 15 dL fdtsdzj tetso ) sB dzOMmiIs d Wt
CsdiBf ! s lIsjtcde” m» vl lcfsgie®Egils ddzls j tcf toj IsOY(d «
MBSOt o L Qo dMmd d3ts i dzds Isls ®ME@sds tode ¢ O figts ff Iy
tcOMMdzOlstcdo O Isfw

¢ A StodBzEzO{yf dz0L ™ qO@flsdivydes ¢ tstgjtdyjd€dls dESs@y H
tsMis O dz0 9 dzd o O sy jinjddg Wdzdfijls Otelslze h | j ) s
Cotstetsdy o' fsdlzf gztfmftczjls o MsMmissWw dz
o ff sdzdg' § Ismw

¢ A StodBzIES{YH dzOL 'lst®l§ Bdg'wdzts €, tojief dzds dAs@ ) H
o ydmdgj dztif s Otclskze h jj o MmMtsMmistsw dzd,d, )
sMils OdzO o dzdp O jWisffigigd h ez j Is ) MsMmis sw dzd
o f sdzdg' § Isfmw

16



Cdds SBEOLBA, o Mbezy0j yoOMmisdydts?2 6t
JHY sy j ded 2 slsdzsfdls§ dz' dists Is tsotg ™ o ) dz
s OdzOo dzd o O Is v | O LOsdmOkIs. ]

MMdsOlstcd o OQ &t tc YOEEY gz , J Mdzd daj MmEC
Bt o dzOW T EH DY WEOEOL T 9 Ols! S Clsdatsl
BsOCMduj MSsd® Zwtse daj , d mjfzEak? L bW " gzq
o . ilsjted dzd totso Odzdz | fsfdj H .
Ehlstedlky sy 5 fdjHEY " j2 cttOBBOIlscC

S:=skip |x:=E|S S|if Bthen SelseSfi |while B do Sod.

1 Hiskpisismizismise  jx:=&f §f @y Q¢o ®®@d f dzd ¥

fJ o] d3ixdzdeteld H f s dzO & QB dsdgjvt, Is ytsHsd dzO§ 8o 2 [
I ¢ i3 stffydic ©I9 tstfdzg H dzd @ dz'H Is PWJzO | t6 §',tc Oy
mMtsslse j sBkolg dziasts (4§ JsOY J dz

1l Qo ddzO 9" 9tsHO HBdyd@ yYdlsOls: v fdzj
Eidztse d v, tcOMYf sdztsy jJdedz" § o7 hj yd telsr,
Yjtelsts?2 Istsyj o jtedets. frudzr Off 9o of @z linm Wz fist
fdzj H MBod] jf cOo d &ZO o' 9 BH IHJ EERR A Asdi WdzO
MdMmisj BO  H dzw f sfqdzj Hs9 Ols j dz' dz' A Hjlsj
dLsBOY j de@. © IsOB dz.

U OB &0 A BEEOd dZOY  Mmdmisj B0 Hdv  yOflsd ydzt

Ns=EIF— g @< C
a3 038 O

fsfdjHso Ol & df & ¢ t0Bs

¢ ¢ MdtsdRp Hdzv {/ }skip{ /}

dbSEMIdBBO HAdzv ff tod {/ [x=K} x = /}
Uis{gq.{ ks{ b

) sf)dzj Hiso Ols j d&z dzO" 015500

Yosis{n.{ /28 s{ ¥
{/ }if Bthen Selse S fi{ y}

ddz IsjtedzOlsdo O

| { 28} S{ /)
RIsjtcOydqw {/}Whne/BdoSoél{j@ xB}
wdzj Hinlso dJ jy/%%§£4®y

1 tcOoaddzs o' 9 tsH Gkiy dz'€ stistfsjiote Qls sl @ j ¢ 5  dzj

Y dHOJ dists: " nlgdzs Sghfipdich j tedzs f jteiH B Jt0O
Sdats o j todztizj € 51 15 fdzj

I fsskejlsflsodd f OSHdtds? & lsifgey &
f tsf)ls bz Midets otftvicyj 18 jogg k dzs o  j  ADs+KN& O @S o € &

17



fsH fls Odets AR O j Is GWots ol s@8 Mj n 98 Sy HJ C
L Od3j daRAzOY tod,dBJ to
{ICyjls dztk =gt x:= k{>* yjls datsx =g.

{ Mdzd ftesyj M HSCOL Ol dz Misea © dzOyd dzOj
B’ Ydets Hlsd dfjsdgdzj Hiso Olsj dzi dets € Yyofmlsw d
sBicOL 53, Yls ts ) C tsdzlf| o J HOBEMAB®  H 5 SHQZW(
f tets G tc OBAR .

ltcQoddzs Mz HIS9 Olsj dzt dets?2 S BRBISLdydd
ftcj H& OIsC sSlstster 2 ~nOtcOCIsjtedL z2j®B dW ddzOo0
MsOlstso 5] SMsMmistsW dzd §

l Qo ddzs Odz' Isj tedzOls o d My Bdz' u ZOls) j datf 4
ColsBGHH | dzf Bl oddnH lasszdz®, g 8 W

1 tcOQo d dzts H dzw dlsd tOydd  ddsssst]] 8 zH ,jJsdzwfjstisy ) d
ftocj HdKE O f sdzdzgw j Isw i ts foydidg B dosS©ds dzy jOofgatf o
MftcOo j HAdAId RBIs 5 Bl Is! f SHHJ ey OdzO ) |
dMmy sdzdzj ded v Bj zOisydn@arQ Is, ¢80y az@j Is W
d dze Otec d.O dzly 510820 dL sMmdztseo dzf = sStezH dzts M Is
f OO0 d dz! fasE)dS@ B sBsh ! ¢ 160 MfIOBEIL O]
mMemissdls o &OatyHjddd §tHAatHWhdR ddz
Emdzsy dzgv j Is O oldOx[cR®IS P @ g dz' Mmils o .

I M) oMMkt dd j] §Ood k0 ttdjdlsdtts
COYHB2 Mddals O Mdyj MEs2 CtdmlstezCydd M
(s Slsdkdyojlkmy ©ls ftOsddkd fdjHilsse d4
BiyHk o9jtd¥dsOydj?2 foscOdrd  dsdddt

) te@azts fdzj Hilso dw L o 6ty § K i) deiipdd®s dzv Is
f 5 ls iz fiy dzts otocfs dzts St8B dzj ¢ YO s § tod Bj dzj dzd J

] yOflststs@o d d&zs 5L o sz -jds ti tOhgts Y dse o
1 Codo Odzj dzls dz dzd . v a3 dzy d3d dzj J ., fhdzj H Iz,
d gdzd S Oy day oo HEB M j O3 Mdzz yO,j dzj tOL t6j M d d

sjfjtt! GeMEHdd kslsOd diz¢ Ctttej Clsdsh
sOBldz.1 dzgj HsMisOlsydsts Hd&Y HECOL Ok j d fls
f 656 tc OBB0 sflsOdzOo dzd o O Isyw . [ H d dzf
CodeflseC ydv, X s ste®Y fls d C L Oo d MG
EMisOdzOeo dzd 8 O h d dsmw™ ) T © b tHd Mdzsdedp@nyd v .
HESS Qub® BiEdd migls Odztso © itsy das bk mddzdls' 4§ t
dlsjtcOydd MdzjHks " dd ©BEOL &d&:

ol }.{ /B & N$n ¥ ,; wo
{/ }while Bdo Sod{ /& xB} .

18



1Hy M ey sdistse Ols jNdiAj dz@W- tEifBichis]j defju ddgiz Gz
I sBE s OO0 axf dgd jdsHmy Y oyl sfyw Ml Olstso © ds
n, d dO GCOyHB2 Jbizte)ysd d, Qa-dAQutiiend J
d&j slsted yOlsj dz' dzr os. CkO0 Stdjwl® gy Lk

BJd MC da "Wdaf ezl e@ldziC OBy jIs Ed3j dz@ h Ols! MW
yOfists BjL dzOtelzh §dzdpw B fij dety algrizdz®® j Is iy w
o Otcd O.dzls s 2

ABteBOd OV o jtdW¥dCOydy § OwOddj d d -

1 Efls:  Hdv Sfd 500Gk B Sdue 5L ZOYy0 ] Is
f OLOddj & dzgz ¥ € &3t o Qfsysfefst dislo g o5 s fH jd
ftod dsj dzgj dzgd"v WEE®ROd ds?2 o jtd¥dsSoydd ¢
Wodw jlsfWw fdzjHES N jj fwOodds o' 9aSHO:

Visin{ sl ¥
ortslis{ yo ¥

cQoddzs fsLosdzvjIs o9 jtedVWdydteseo Ols+
Yybsts d ftsmdzj Hse Olsj dz' dz" | , tcOMmmd3
Is d
d

| & dgsfyisd.  JodHE eSLdo%Rmle 2 @) ls &) oY

g O ¢ ©OLHjdV]jd@ &3 ]t dgj dede” d3 d
dzts, € Mty Odzj dede, o BhM jd&Z Mz yo
Wi dafsts dzlz y j dzd ftcQoaddz o o[l O ¢
lsalza;lzfm@lﬂsdzigls fteduyddz, ¢tyd i3z HtsMmisd

f OtcOdzdzj dzd L 3O fts Mg bz ilse Iz

o o3 T &H

NES T oSG
E{ Eq—-mq—-I QO H-T

dd

j todz3d didls wBOtsL dz2OYy O Is, Ylsts kg O
J oL Od d3sts v 2 figfldrptf Ardls L Sfolxdsdgd w tc ©
dzdzr -, fso-pn Fdeefiji dg@N pfHlsajj dzdats

0] o Cthtetsds ¢ 1 Isdd3 Bgh qd3 § j to]
IBIO(E&,T 4 Isxs=x+2,S 71 1 xxs=x+1;x:=x+1 &I

=0,L &ZOuKktlfficzj o' FifjSzdgloedl BT ls: 0 o
Uk fidzj o' GUizdgHHalk B ls) 0, 1 ddd
yHdfr e dmwils ls ftstewHCO o 5iffSdzdzj dzd
S.. 1 tsdzj J stsg ts, dzj ) d3ts ot Ve ts dz@ets jIs s
HSM$ dH ] dalsd ydzs (O zde@)dzd W glzgets § ded € O
dzZsdd, vyt 1Ists BEkHjIs o jtodas o 1 Otcc

Cdzj dz' dzF j jfdesfuQidh s fdsse ks o L Od Bt
2 sd3j dzls d - d M sdzdzj dzd W O dzj Is s
bhshtzOls! o atsH & Iktd, SO Ot
BsH j2Misalzs Is, dzj HsMIsOlssydzts L dzOls
oz
J
fn
s W

b‘f@» 88 & I

@eo
Q,

D dyr B B tsHAds] D O s e Bdlets o O

dzdv 5 bsBpsybe] EEEdnHEgH Jlsv O dd
Iso © Hsdzy dz MfMmr dzOIls' Mmw  dzj Is ts dzt €
dzdw, dets d dzO MOdd o' ydmdzj ded v .

SIIFEOTGT asor - - qqnﬁ_*— ¢ et T (F < N

YR ™§& N©) owﬁ_&&(ﬁe T F+ o

ITEXGO-0E §O
(,TUI OQWFO O

19



[ Mdzts o df@Ms B dzj 3O CdkzOmMmd yj ME s ts f BHR BB
f Otc Odzdzj dz' €zls{ o dfr ntc jnRdnfitsldsidds ts d3, CO¢C B
or hj, Yysts o jtedWdsoydw i ts dzdzts iR I©O'CH W
ftosctcOBBO o ydmdzw jls WkdeS ydftcd sk lstvdts
L O dzg' dzj Sslstster | HBYfEMIsdd3" j o©-tSHT d
Nd dzOj 3" § o mtsHT . [dgb] BO® O zdrjndz] dzdd iy
L Qo Jteh O Isfvw, d C(twtej ¢ Isdtsmis: L Oo dMmd
o tod d3j dzd , O dzj stsdz ¢85 Bls Ctsdzj Yydetse s
stsdz! ¢ 5 Bdets ottsBNh | L O jteh Ojlsyw) . | dzts
ftosctcORBdz YOMiIsts dz4 Bsclzls oB ' Isj to ddig iz
slsdesh jdzgd?2 dBJYHE o9-tsHOBd d or ntsH OA].

rodzd fMH j dzOdz' teOL dzd ydzr j € dfCdrfffij dlsSjdin ¢ k=
tstc dzlz dz' dzlz © o jtodWdsOyds dzO0 ff Otc ©dzdzj d
LOdd&sH j 2 Mlsea W &3 Y HEz C B tsdaj dzls ©dzd

so sdzt des Mmdztsy dz" d ¢ =ezdd@as? dn@[LirdsQ sdis Is
Ot Odzdzj dz' dzr = md misj d3, Coliter j JBZzRS G Iz &k
M sdz! L so Odzdw tcOL H j dzv jidR" (=M df dpctg tsigfpdisia &
Ofmddzer tots dzdzts G t5) sB d3j dz0 Mtstdasi jsdedlgtzdzd H

tcj Odg BdMmMisj d3 HBSC OL Olsj dzt Miseo O dzts alsvAK fripvds
sy dz Bsdp " fdgthy diiteddd { Istsdz sty pfzlgilsmw
oLOdABBH j2MIsad] M Ydz LtseOlsjdzjdz d k41
W s tcd3y fsdmMC O HYBHASHWH A d dze Ote d O dzls &
HSC OL Olsj dz Mlse O ,cdgjj BAlss@gqEessL HE Jdsh d
e G OHA Olsd WHEdW sdsDisbRiedgd Isj dz' dzts

vl Bf steOdz! dzOVY dzsed& O
s OCB " dzts slsd3j Yy detsC stBstc J § Is dats iy ls ! tcj OCIsd
tOmMmisOltedo O sm™ ¢ f t ddsji deg szl ez’ ddtsd s § o
otoj dBjded, O dzgj Itsdz! ¢t € oL OddBstsisdetsh j ¢
(e dH f sdgdsezdi” 3d) o udfmdzj dedv, IOE € O
j OCIsdoe dz R mMd mls j d3 dzj L O9 jtoh OB Isfyw .
SRRz dzd C Oydtsdedzr 2 f tesls s thsils fdig OjoHdids jHda
sdizz yQls j &Etste” j| Mtsj HJdzj dz Ho Zhiststets d;
Istsd3 Mmaizk YiPl§ o th)
¢ MEd yPHh ¢ojl Mste " jdld) i fdgjj
Metse M j dzd jstoH 5 flasiCAD fdzy Htodekjls f tsHIso
dzaf syl BriIs! MWk REdzdH0 Botdhgigesf dztso d 2 .
[ dzv bissis’™ ytssdzj ¢ ydls! W stc 3O dz! dzlz © Yy j
Mo ts2 Mise, ftestf 5L dy diisdd dz0dzO 8 ' Isdzts 6 deO®) b
5§ JjteOlsteOBd, SOty |Rfhddd: Bighisdads”
U (until) Goglobally)i{ ss ftedd3j e ffjtcOlststetsa, €
fsfdzj Hise Olsj dz' dztsflsW d3, ) EHAQI tewf aigglddn,dd] IslAf Y g

O T O ==+

te
¢
]
1

20



1 ted 10Uyd3isL dzOyOJ Is, misqltss ' fipeodsdRwy j Is w o s
mMesmMsswvwddws HEB Isja ftote, SO dgg BEHJI
o' f sdzdzyJ BIBY sSL dZOYWIgls, 9 MJ 6 H O, ot oMy
mMsmistsw dzd v n oll ff tSrRiAgAf g dg'nv iz w L Isd sif J tcC
W s tc d30 dzd s IPBdaiztsh jno 52 Mise f teslsts¢ 5dz0O,
fMdzj H z tsBded® L 5 d3:

G [snd(m) - xsnd(nxt(m)) U rcve(acK)].

ctseo stew,  mifdsdn dzi@ tzls B " jReliscfuils ) B Is d3
Yy jtednOmls Mdzj vkt j § f )ES® B tizj dzdf Js
6 HJ dad J .

tc OMh dodsjtaesdj, slddats | fsL otd
50 & foyYy@diydzSdpfisfsteisic zls o' 6Oy O
90 s oLOddRdetsds f seW HE@PL ' dg O Hslir
Odz' dz" di3d Cdetc qiAs@dfd  gjdz d plakzlisitedzd Is
v B stcOdz) idet s dsdd8Yts dMf sdz' L 2]
Wd<eoydd H dzW or ey J dzd W Mo 2 Mise
B3 dz20 Htsotsdz! des o' MsC 3 kZtso dzj OFE

M smtse s d3, ¢ O¢ d ) o JtedW
Oz, By dets fsMistesdls! Qo ddzO or
Is d »dflzr w s&@eyls jldistetc j C Isdes s 1 s
n ts d3, COC Brdzs ¢ OL Odath) H dzw
Lt Odztc j HY § Ol OIsC B3j ssH O o
Is j o , B § tizls g CdRts plEte swisj s E H O
H dzw ftotso j o€ d  Hf OMcADLdly jdriz! di I
JBSC djlstckzeits Istcj BlisEls Ztotdgs MisC
dz' Ls9Olsj dz' MEtsets EZf tcOo dzj ded W .

H O dgdzisdR&E P MM B3O Is e te Dgts(fifw d3j ssH O W ts te d3¢
o JtedWdSOydd, Clstster 2 BOL dqkj Ismwdzts gzO
otssBh j ctsoatstcW, ItejBlkzjls d@Gjde " jeBs oo
od odW d.C Ofydf ddzOff tc t5 EsjUBEHYJ. dzj 2

&

SFFa TGO

TS ooa Gol
=)

R_HO Ot 0— 0 0 F @FF
0 = @30 I
O Qo »o-
g8& -2 #3330 OoF-
.. 6 Ho -
09 x )
T & o

— S aX ITOoXoSRc I FITISIT T SR D
0803

151 totso j 86 O BSH | dzj 2

[ M dzts 0 dzOdsj K(BIHj @, dECE IS @ IS HY ©C s Amodss H | dzj
checking [1,17,18], icMissd ©f bO & scdlsBss, M s
Cedif ! silsjtesd3, Hdbkdfsthisalj BYdIsfwetc] ¢
1t6d dMftd Lo Oded disdr ls s ®©Ils JdeH S B @G H d Is
BsHJ dzd Mmdmisj @BY s pysd dgsyEifsd MOded ¢f d MY § y
stcjBtso Odzd I § 69 J fziOedzte d W d ¥ B S5O 1€ dz

( Mdzd ®shdeCO dzO2 WOdadz@zts | d daftplg talindgp dzls ( o |

21



jHsMlsOo dzw j Is Cdalstetf tod d3j to, fs5¢ 0L
Mstswilsj dz' Mlso @R hdBCO Bsyjls B' Is!
J HMMIsOo dz¥ iy dAPEcE]t® ) o (tlsetsdy BlISH,
| 1 4 dzZOIs§ dz! dz' &3 MwefeQLskds mEoz Ylsts BBSH |
| 9 jtodzO d Hitsdzy dzO. B CtistisL o fshfifs gz@a dzp @B j dz
5B dzOtelzy dls! hdBSk d dMftwOedls! Mmfj yd
COC fwcwgdaygdds oytjasdi dag® h dB ¢ dlsEzj dzO
ojtediwdCoOoydwy Btsy s feEds’L aoCBIssgdexsuddsf 5d] d
BsHj(M teddzv o ots odzgddzOdedjy BBAdZ hj Htsy
BsHjd MsOdssdlshmvw Bdj | ¢ SE oy sdis?
f totsyal didnd ¥ EDONABO f totskpjjdaiSy fdisd o JIBj dzO  da

) e to jch . .
fgfigi kD vt
s+ j deftesoCir W et O
[ 1 fffics U SO gt

(ota.c8s1 din Y10 Hiddd) (1 JdRd3s] JtojHidH])

{ df. )t BQAEH | dzj 2

dzestedlsd3r (oodphlzy B0 WA iEY r O " §
SBLiSte] BdsyjMiseo O demj &d MghHigsy dgd?2 H d
memissY ddvy Mndnlsd dgris § w&go jseslgifiietzs ¢bf @
PHso dzj seo stew jIs dzd IstejBlzj disdBz Mo ts2fise
i34 ssH  dLod@&Pd L ¢ OLsns d NJagsiisdn s

V] dzj Ssbster 7 fzEyovw s WesttdkOd dzOw M jydWds
dzj o j tc dzO, o Issds Mmd3r Mdzj , Yylsts o jtedWdsOlstste {1
ntslsjdz ftetso jtewls: . | Ll MzzyOj f§od L e Ols
WistedsOdzd L Oydd Istcj Btsoa Odzad 2 .

22



sy BO ¢ OMmlis!

€ 5 +B L ARG e O( Is
Hjddls! ofj HGI
d d3ts § Msmissw ded J
w ¢ dz20dzdL HBMIis

Stej B )" ovhiydzd BBsy j Is dzd fd
o' ydmdzj ded § dad d3tS>|4lS ]
Listsg  fMtizogls sydes Y t6]
w ) dzdilizh ,j fis ezt j IsH s ls

J

d
d fdzj dzq,; BdzsC dlzj s

A
f
OL Olsj dz' Mlse Iz slsmizlsmise dw BdzsC d tot
Oted Odzls dz - fis lis @ t)'ls j o' f sdzdgw & Isyw )
dmdzy dzd W . Clstsets dzgj HisMIsOls sy dats, dzO {f
stsC Bdzts o , Qtsls;tstdchﬁg duL 9 Oy dg ondzV fnls fig® fr
Hizs h jj: j Mdzd fistss dzig dzdsp v HfORESHHAEN ALz
BlzH! BIZHJIS st dzlr 9 jipdeds. dzj OF sl tcr 9 O Is !
tcso jtoC 82 HEMIsdy dBsMmisd.

teslstsCtsdzr isH j dzdtelz® Ismw  didzats 3 § st @Az ¢
L O d3tsH § 2 fidze kG filsd daft ols dzdzs e 5 tsB BOIdZO Myt
yd domls tiglstso sets Misfissw dedwy MmdMmisj &3,
4 e d3d dzO n mMemistsw dzd 2 oLOdABsH | 2Miseze h
Bh j dzd 2, sftejHjdvEIsw o MfMmj MemissWw (
! HisMis didg dzisle'dzj e@ s Mtsse h | ded W 3] . 1 to
tcOmMMdzOstcd o Ols! Mw COC o j digded & 1
mMtsmis sw dzd 2 H dzw ftoslstsC sdztso . J dzC
Cd?2 CdzomMm MmMet2MmMlse d EkEZftOodzv jls
jClsdodaj j, yYyjds tcOdededj d3jIstsHT .

H' ftotseo jteCd tsHj dzj 2

fl}lsadﬂ ~fsEH o ftose j ol | teddmfy @EjlRfMw Cex

dzd d Ists@ ts, co¢ s dMm" o O Isfw
dSOydwy IstejBtso Odad 2 :

g8 -

OS@';U““*TCD&WSUTH@HQ%S‘:@QI@@
“:UT'_ 'O H THFYO0O

JMed2 ddzd ©Ol dzisisiirrayQ jdz@ SdE jSH
ddzdj MmdMmlsj i3 wvftceys zodajdssipprOd Y iz
asH dDsHWH j 2ls it asfcCOjdz! (ots 2! dftsi2d 3t

EdBOlidzB diAsjHlg) g tsCdE) Cy dz' 2 90 o UstislsROUSTS o3

W dzd W slstcOy O Is L dzOyJ ded W fJtc]
dd, O fjtejitsH' ECOL' 905k, ¢€OC
Wodzd j.ude®) s ) dsfjdsiiny C stetcj Clsdats?2  ff ¢
Istcj B ts9 Odzd Vv 3, JMdzd L OHOdzdetsj  d3dats

rfsdzdzv jIs 1 Isd IstcjBtso Oded W .

9

d Hidaud MEd2 ddzd. ] s Hsdimdeasi@ig) P dz@ S E fs.
o tsL sy dzts | fseojH]dzd L OH O¥ Isfmw )
Qo lssBOIstsdiENiso i Sotec dSsQ ueid W d fftsdadn jLSHS digSTr
Isdztsh § dzd W 1 Codo Odzj dzls dzts s d [ Is ¢zt tizgl dzd 4"
CodoOdzj dzlsdetsmisd tsB'M ydets WdSmdjsze Is
JjBY IsO¢C yj €C0OCe, ssGHO C0O¢C tlsdash

23



dzj dedjs MIBO® € &OF HIisdFdzdxzskz ¢ O
g Miste @1 & LG dz s tzes M Is§ dz! dats IStS«
Hdz"W Heokm ftetsyj mMmse c¢coj Misd
¢ d o3z dp KB &Y tcj H dzj dzr tcOL dz
JHMIsOoa dzj dzdv B 1 C9doe Odzj dzlsdztsfmlisw
dB tsdzj | dL o j Mmisdz = ftcj HiIs O dzj dzd 2

52 desj dBsH | dad tErsols@iadg)dgls s B3OSO s H j dzc
e O, JiMmdzd By fdzm@askzdg@iso Bls+ < Oy H T
Istsd3OIsO d OB Stetsls. Yy OfMmlsts o Mmistej
JHYIBWGGWHCO WwWodw jlsmw o Qaz€ Uzf dgdjj lsmw r
Is sSBROIg mdzd o M Mmdzihoe OH s tH s @S B3 Ig O
f

)

f

o3

&UTBQJ

sy BO Mydlsoj sy WOWEEIYIsdafs? o 51 dys
J HJ dzd J 1 Codo Odzj dals dzr (ddzd Ef stew
jHEj B2 L CodoOdzj delsdatsiisd ( ddzd o

Slstcw WO H AYtlsisO Ctsdayj f sk Odz' dzts
HEz deddsd dBsy jls BT s ZMmlsOdzts o dzj dz©@
yjdlec tslsdatsh jdedj  Coado Odzj dzlsdetsylsd dzC
do Odzj dzls dz' iMmdzd d bd ¢t jhdad
sz dzO d3. RMY sdz L zw 1 sk Ctsdzyd 1 yd
ddBssilsdets jdzdWw dBjyHE dsedits?2 d slisc
tc
s

GO oo O=QITIgaEng T

I SO OF O I X Sggmgmsmoﬁo"mﬁ

d &3 te, L eHjofipls dEko, Is syiOIs O dBsH J dzd tolz & Is
EHtsodzj sostcWweE s tsHJRZOXLEY " dd qlctst dglz
dz' L 2] di3ts 2 o fHtsyj mMmmJ fteso jteCd
SsHORRd IsjfJ tc! w ) dzO : Jmdzd Hoej dEsH
Mo &2 iplase Ofse (o J tafistiplz’ L Bo Odzed § d5  dzSC
~nBHO) , sts tsdzd f so J HsisdzygslB§ gils + B b
J 6 fdgtf sdg’ L foredgdHl jBlzyJ M BSE5 fSHABH
Btsdzj § (ddzlsj te]j gzizuzpf @O ¢ Gesldets W isB N
o 52 Mis od@iztse?  teiffiiA(jdslajjiddg ¢ © 1 C o d o Odzj dz
] €

-0

¢cOo¢ Ho 2 dz § Bspy J ed tcms b Bdzd 1 to
Isd o dzts.

O dgdaiRd ) § s dz' s 5 I Gy @S S[BOH U OS] 6 OC
LoHzj i+ ftese jtew ilsmw, vyt sfdnoOdd]
& k) Bf steOd des?2 dscdCd, sl ds
9 Ozl o j S B2 dBSHj dj 2.

jtcfr 9 O h d2 sBL St Bdzts ) § Miso O M
j ch Oj sy so9dHE Ctdzj ydesmisd dBEtsH j dzd .
fidsdsm Ifac@ 0 j 6 € d dEsH J dzj 2

Chshd?2 fhnItewdsyjddvdd ¢ ojtdW¥dic
f tots e te Od3ds, C 5 A3t it Isam Sdfitigtazdz’ Is o Che | dals dz
nd M loJips, © O d=dnd Mds'ls 6.

=OSINEF-GFI GO

- Eéﬂq—-[/Tm‘I
G- O

1

© 3
q_cf %&_5‘
-2

O TS rmosEmd- CTHOSIIXIOFT O = Qg
g o

24



] SHAatgH HY toy QO@ Sl wdpktesd W d € Oy d & ftetsj €
B' Is o jtedW¥Wdydtetse Odz i ts Yyofmlsdydzts?
tcOMMmdissiste j dad stsdz’ €5 f sHd3dztsy § Mise O
sBJ MY J @wd dn@jCUiey j CIsd § BBHEHSO SO C0O0¢ i
s6tcOdzd ydls! 9 Odzd HOyd ¥ fteso j ol 52 da(
dedzstcd sl cYbs d3j dzai 4 o Oy dz" -, L Olts ¢
Hstcsedr Istcj BtsSo Odzd 2 .

I MstcOdd ®dd jj €S BsHjdj2 o fsyj M
stejBbkjls Bd,h | ujads by detf dde jyfgls .o so O d;
I dzj Ssletster & Mz yows dMy sdy oo EdedJs
bdsjdg' h jdedsd ot@ulg @m @i ., IssEdOCtH Ot
dMfsd L 5o Odzd® T tsdsislesspHs M i o s € ic @ ds" \
ftose j6Cd BEHjdj2 &Esckls ©OsskOls:!

fosmisttOdilse Ok Msmlssw dad 2 .

1 tots G to ©d3dz’ Hdzw ftetseo j teC d ditderjodzjd2y totfidsls
dmf sd 'Lt Q yd Odzd MlsOdd s tcOL OB BISE
dgec ¢ sfls & ff tdyf dfj QIEVA=OIY fite"d W33 dglf d dzslOEte ¢ OC
ftcse JtcC O dSHJdzj 2 dzaf IsteijBlzyls or" MsCt
fsdz L s9 Olsj dzj dg.

| Op dz" 2 BOIlsj BOISdUd MECd2 i3t iz fzir @ s 0iz6

N4 BOdzlsd € O, desgevd ¢ @ o Isfts d3BIg 59 Mistelz € Is
Oz stedIsd3" dzO GctOW On .

[ eteOdzd yd dedv fJtetso jJteGd dsSH | dzj 2

1
¢

Ce)

ZOodz' | BSCteOddyjdd™ fttse jteSd RBsHj dj:

{ 20 § tod dgj dztf figaxtsle leigfstdgO o dzv & N f 3 {f to dodzts y |
Colstster » ¢ tpdgfOddjtdalg'Bsns s B 52 dzO d3j dz' "
fsHatHdl ¢ {osdcEsygldgddy ddH Odalz” I,0¢ GOC
ftod dzsj ted W ydato SH W Isfw B J it tsfddg | @atzf Is o
Msmistsw dzd 2 .

lted dhfsd! L 5o Oded d aff jidschj g dhictiz ggs Wy dzj
B H ndMls PEHEPaRd M6 J g sls W O0Lls, yksts &GsH
s tc jjergzdzd3d Mo s2Miso ORRG Iz § Isdzji Bz Codesy
tc] OdzdL Oydw BlzHjIs B &OHOIs' oasjjtegdd ¥ J
WddzOdzt dzf = ] Odzd H &Y ds¥zdzg ts § Bzlz eAds v d3j Is
$0¢ MmdMmlsj B3O Uy ME By s Misdese Odzd § )
9 OdzdH Oydw M dMftd Lso0ddjdz fteso j o

TEE®, $O0C d &sHjd MdMlsj dr.
1LOnRBYHjddj §BHAREGBHWH j2 OBfMkeOSydd (
fSHOGSHWH | j os2Mkso ® o s j &Y st 0 dz

25



Msslse j lsMls & b OWwIY d S OwHdEOS s Bj dz M2,
HESC OL Olsj dz' dzOW o jted® S Oydw)

¢ s0¢C d eMmwed2 ddefmlstclf dgisdely tc§ ffte tel3sta Q dix"2
B'M Is' pppaiz@3gH dzOC 5, ffpged? Cfztetso j t6 € d
MsMmis Qo dzv 8 Is MisOdzH Otels dz" j d n s tsh ts
sBd MfJyiddd deOH Y detsfylsd deiOC o 6L dfdects®]
Btsdz hdr 1 tctsB dzj d3. ) dzj S slsstcr 7 Mdzz y
fizts Y dz' =~ yomlsj 2 i tc s G tc Odpdy JHISKE Oa jOEEO]
dmMfisdz! Lo OdzdjJ B ftlesctcOBRBBE Qo lstsBOISd yg -

c ltietso jC O BsHjdzj?2 dzj 4§ Loy jishddsss
dzOf tod d3j to, fteslssC 5dz tsoH jdms@isd g disg & O dz
fesyd Mmse M dhfsd L 5o Odedj di3 Jjhtetse j &
dzd C OC 5@ 5 6] LHAal GBS0y tags{diydipif ttas o j 6§ O
BsHjdzj?2 fOlldyud® Itd! ¢t Hdv YOfMlsdz
Bohls, GHEGEBsttRBzazdbss®ld’ M ftosdL ot
f OltO®Rj Iste OdZd , Colbtts§ zlo § &Mz H fiHs® QL
dMf sdz' L S s®dgPizdets? o jtcdW dS Oydd.

 sfflsdy' OBMtsdzt sdets G Ote Odzls d tots 9 '@atzdzts? ¢

tcOL BB O dzj o9 5L 3 HZB O LU Q tedptaiisdedoy ) dalf® |, 0%

M oOL O, Ylsts f e jjks® | dglzts j dijsd " M O] |

Hseo Jtedw € MmdMmlsj &303.

) 5MCsed Yhetse j 166 j M dasmHigem) 8 sy k5§ o 7O dzd d
f 5o j H jnddnis § o3 Y ts dap aldzs dgpte @ BAts §f te§ H § dzj dz
bizsoqd Bas mMemistw dd2L OB EEH jodz 2 s OL
Hsfiskzy des?2 § Odsw Isd Bis§ | &5, HedeWIs \if CEird<COodity [z |,
tcOMY tgdede'j Mz MmdMmisj dz, E Ctlstster o didetse s
tcOL 3] to Bdztsy j Mlso O MisMmistsWw dzd 2 sO¢ dn
fosf steydtsdzOdzj dz ftetsdL o j HJ ded ® tcOL d3] te
dqdzHdo dHEZOd dz" 7 Stk sdzj dzls. 1 tcd fizggz@BO
Memissw dzd 2 2@ PEsHRE d ZOSStcER O L tor
BzHi s f5C0OLO0Odts ddyd, dmMfcd' Lo Odzdd
[2] fsLotsdzw jIs oL G dzw dzlzlsH dZzO ¢ OL Odzdziz
L tod dzd v .

16.0olssdBOdYjMStsj HESOL Olsj d
bolssdBOdU] MSE] HESOHROE i fglsdse I8 g S
dMfsd Lo Odzs » ©B&OMSWE, EHj HEMSEY
LOHOY. | & Mmazkyow o0ddHOqddE] Odiisp k]

mMdMmlsj 3" ttOMMd3OIs tcd o @O sty 1©,O § Y HDdrdatz"]
o ff i hbedS ji. ks KB OKRSE tj OddL O

26



EHtso dzj seotstew jIs M jydWdseoydd, ydisH dIlsf
Clsts L dOwoOyjs, § mdsisH § dzd jiz Hisjo @zjpdsie Gped' f M J
WeodzW j Isfpw e ftsL 3ty dz" a3 § 59 § Hj et Isfipigizy o
ZHtso dzj Isdi.tste™ jOB] Is d d3, Ylsts d fipl§ jj dg'd W do§omid
fsLotsdzvIs! d HtclzG 5 J fsojHjdd], C sls
HisC OL Ols yedz/(ifndstorsdz! L 28 Isyw f tots @ tc ©d3dz' C
HsC OL Olsj dz’ Mlsea O Isj stej ds.

ltotso jtoC O HisCOLU s dzisfglsad fyls + Is § M dzts
HSCOLOIsjdzt Mlsotsdz Isj Stoff (OB ‘s dH 5 O OB jdd
s Btej &3 fosctcORBAZ] HAzvW fftese jteCd HEBC O
o jtodats dzd L Ists HBCOL Oljdz Mise ts. l otsG to
orfsdzdgv s Is Btdzj j ftetsimiskze L OH Oylz, Y4 d
HisC OL Ols jsdp'tsfipld el Is tstelplzdd3ts ¢ z Is Is @l 5 B 5 dz,
mMdzsy dz" disd HsSC OL Ols j dzt Mise Oz .

r dzv  lsldstsey Uz d3je i Mol ScH 5 ¢ OL Ols j dz' fmise j
ddzj jIs g Mmpomlsa @lestsH j 2 Mlseadj , MC Hsdzterl &¢
NYdls BT Is! n s O deEdga )y BddglstcOls j ¢ d d
COL O] dzt MiIs®C] § [dBdzlsyjdmtsOSds dode” § MdMmls,
dm¢d HEBC OO0 EERsdtdsi@zdy M dMEO HJ 2
dzy dz' BI Is! |, df totfsts jj HtOfs O dzj ded ¥ " if s Hzfp € ©
C OL Asdeds tgij d3" Bseclkzls BT IsH HsC OL Odz . J
COLOlsj dzt Mlseo OMw 9o jfipd i b @tcdz. jf s O dfvdzts ,
COLOI] dz Mise O H Rdas disizCefCls s isfigy g dz@ dizth) W
s &dsIs o j dz oLOddBsH j 2 MiIsg pw ylps f tdeezy d
tesf Z2MGC O Is dzj B tsdz' " d j yofmisd HisC OL
CcOdOdzsecd ydzse ), ISEGHO C OS¢ ftoecGtcOBRBO |
Yombs sy fptedv dcByYyddmy sdz' L so Oded § B
Qo lssdiZOIsd yj ME tsets H t5 CVOa dMs jdsifrigdgogiaiiz Is | ts

st Zjeg®R stetsdsd Istcrsid dahfstetz dsfsudds tafz® is 2
Hsobd des o' MEC 2 Co QAW dCOydd § sd Lt

[sed¢ O, dMfsd LEj BOY §osc tcOBBOBd
fescteOBBOR] oo j wsCea dztti 5&O) ©KY dz'o Plsal C
EsedSd fjHdS Ot (4 bEkc siztdGiEEiERe O.
dzj s tcOded yj dedetsj] dBdetsy J Mlsets f j toj d3j dzedzr =,
d u’tGJHc{QOIsdzf: 1 Pdpedtssdptis g tc dis@ fpiEopgtF P s

OQcbdsj dzstso WhkdeC ydsdzOd dzts ¢ tas j dachfls 1 tj H
fJtcj d3g dzdz@‘&lsﬁt{@zd(t@, dHd) , fEiHWEz d2€ yd s dzO dz! dg
fd o 5z O 6 iEddad s.dhls Qs s B 5! 5 OMMd
COC WEkd ydof) WOjcrdzffithisj Is Ris&dgr, RiHJ
RN
fdte
fted

SO I I I ISIG
T FEETE A

Hd S Olsdzr 2 Mo 38 Blezj ©dgtizfs iy zth pJ ddefisve d € J
oCt ftcMECOftejHdSE OlsT | wseduj ¢

Hdzsy § dad 2 ddzd  f tqigzeztizis » j Gz O dzls d W dzO &

27



i flso 50 Odzed v  d dzd  lsodffiy jq= B tectstinBipigs 3
| fOE pRgzs ) j Mlso s ksdfse, d COYHOW
ftotsc tc ORBRAON d dfjJitdy dIpfdE@® H " 2
YydtsdOdz! dgf 2 MddBotsdz ddzd JIs dBdetsy § Mls
L zOS@s@; 2 ftjHdCOdr 2 Mmddke sdz d dsj
Ockz i dzlste alzP S wedjlsidf O toj isk de’ lds=ls OFf ts g U d

5OCdERG S € o OB g Pydigtse Odz .

ddzestedIsdsdyg MSdy S tsdi3f sdzj dzls' i foisls s O d3d3
BB ssHT ftoedd3j dzj dedw HtwwOQoddz or asHO d
fsHatHO®R], Jfistos difdgdizg teld O dI I8 Biazts & Is iy w
d MisiMilse j dzdzOW HJHESCYdW  (lUgz® fitcdftsizy dets  d |
fMHJ dzOIs+ L OC dz8 yd dddqdi,) 5B tod fy Wzt diS @y o v
(ftesyjHELO, CobswOw dhMfsd LikjlshY HC
Hiclze M Hjddz fdedf HYfstils O o dzj das(e¥ ts Co Mtff J-to jY disiHdErk
ftcd Clster o kjtodk Mol OHOY f)csolj toff I dz
BsHjdzj2, HBSOLOL]d Mot Isjttjd oGy j
Bd MCtsdaj yde" B3 RBdetsy § Mlseo OB MsMistsW dzd 2
Mots2Mmilse M ftesdL otdz dz" d3d L dzOyj ded w d3d

h j§
h j§
0¢
dzS

g =33

Iz
Iz
¢
Iz
J

Cls d 3 SBHT dzj H sMIs Ols 5y dzr H dzw fsdmM¢ C
sjtstejd , jdd HSSOLOIjd fMlsess MmMEh jMmls
st Ols j ¢ ds , ColstcOW cEotstedls, COC di
MstOlsjedw dBsyjl ftojHEZOEO! dhfsd L&
ZOyd dgowy toj H dztsy j dad v , Cslistets stcjBlZzjIs
Colstster j fizts o @) lslzy W dzw fsdms O HiSC C
dzj W stedzOdzd L s Odz . dlstcOIlsjecdd, Cslstste’ j

HECOL Olsjdz Mlsa ® Isjstejds, BOLJlzY Ismw da
G dzz B d dzlz .

OC s5dzj WOBE XA sEOd Y] MC e HES OL Ols j
sdzj L dzr 70 fcOCIdS ] : f ctsB dzj BO
CMY sdaj deyd Odzl dgtis | Hydizsy Jdad § Bsddgdlsz’ d o34 Is ¢
5COLOLjd& fMisats 1 C MY 5dzj nzy BT B dzsls BE i
5COL O] d flse O 1sQsh s tedpjsdzysd tOjdal jdatsf & 5l
Sl sz ©® ©Bh HdsC Og@is @z Misoa s s S,
CMfsdj deydOdz dets 5 Gldesh j dzd® € H dzd da,
&Y Jdzlsj cOCIsdody 7 fusccOdd HESCOL Ol
BOydlsj dz dzts bEd3jdg h Of Isfqw .

dod ud mdzd i3 di3fe P Hzd yds'e OL Ols j dz' Mlso sy Isj &
dc3tsH j dzj 2 :

clieso jBC O dBsHjdj?2 §sddsilk! ¢ Oslksdkols

c Jtetso Jj € O BB H J dzj 2 B J s B' Is! i tod
e OzdL.OYydsdzslssdalzs ) 2O ftoj HISMISOo dzv Is!

28



Jdzt stekOydy sldsmdls d ds Ot hipdztE wakgs,
d Mdzd MdMmlsj &3O daj ¢ sdzdetsfis! ¥ Yt HJ dzd
c )l eBCORE fse jtwCd BsHjdi2 Jddij¥ls H
&jcCts MY cdo L bsus fode iy d' @ G © dzt O di3d3
feso j6Sd HESCOLOEHEORE &) EHEESO Y
fsdz L 5o Olsj dzj s mEOY dlOwed s* (oByf GHo t
o jted¥ d.C ONdUuOMmls ds s d it L d2® stz dyditils seits
) dsedyuj fCldats cMaOdfdigds H5C OL Ols j dz' filso O
B Ydasdzy g lsig®L PitrOflf NS st 8BV HE O.

c l tosol BB H j dgjjzj Mstsf @zt Z tcOo ddy 8 M
f to o dzts™ g dzdizO f tdaljdg)Ctasry iy i O g3 s 1 5C OL Ol § cz |
Is § &l teF] 34 dzd IO PHslEY B j M BSdzj Ydz' BB  d3dats
MsmistsW dfd 2 tsddBtsogly s d MY sdz! f tsch @Y fdzd H
sBtcOBSISCd HOdzdz = .

¢ | fdzz y O J g dhdtsmisd HsHAOL Oy Isizf )i ls
BOS Md BOd dzr 2 bktetsojjdshbgydsRBd O j deO

clteso j6C Ofdsm jstijydjscd cso Ols! Codalstef tod c
Bsckis] sd' Lis@Olsy thassh d o Gl &zOHC j .

o Misd L 6e0aifESd &sHjdj2, ftsjclh
WdSMmdtese Odzdats € 15) ( dgaz® 15 izfi) 15 8ABte f B jodoTizdb jo
focccOBE HES OL Ols jsddily ot | jotstd i d§ s dz!
L ZOyj dzd?2 O0wOdkjlstese .

) eso j S O BsHjdzj?2 dzj ©OMMBOktfsO] s
Mt Oo daj eeths O MO Ik Il WSt dfj s sdzdz ¥ s H &
HeZGO KOS COM' dL ddilbk SE@E@Yej dj dd
Hisfls s d dzfls &zO e v Is §  Odyablgfsjolsson H d&Zv IS¢
lssB ™ f 5dzlz ydtiss i jl Y ProisCigds| tflelzis § 8 f SHO SH S

te)l

L 0o 0O 2. [Olj&kOIsdyYjMmSd:
olJtedWwdsOYydi? di3sH J dz

21.] 5Hj &zdtetse Odzd j MdMmlsj d3r

s O¢ Mdzj 2Dy B Odgd ™, BJ IstSH p YeOP SISO Usd ddz
zOof ew sz ) { tocpducHOjdzdiss? . tc QO HfifdEigO dzts, € C
MstetsdIls! 1sOC k¥ &sH | dz' .

4 &zO0yoOdzO H dzw mMdMmisj d3r s 1dz0@ jslksmwino fisP jnt
Colstster &3 tsdzO Htsdzy dzO EHts9 dzj Is anedelv Is+ .
checkinghtf j ydqW¥ d<¢ oydvw fteso jtow jlsmw d&zO d&BH

29



d3ts H j dzd f totsW o dzv dzd My oMy Mo ts2 Mmise O,

Myfdudidsoydd. 1 s 3j otej @BY, daj dd3d.
HjlsOdzd MmdMmisj d3r , Colsster j dzjc | dgrteldd w ¢ Is
e s2MBPHPteddij e, JMmdzd o MiEf P dgfdsily{ d Mo
ZC OL Odzts, Yylsts Ho jted dzdWIlsO HBsdzy dzr s
HodY Jlsk B8, oatcj dzWw 9 4 I tfifof2CUsdodO fiizj¢ A 2dzts
MCtstetsMis! 8¢ Hody j Bkt daf zlsy o ¢ ¥zPls filpts |

tcOBRE On ¢ dpffde@ufR sz " d2 ddaelsjtejfm o] HI
edwdsOydd - igd @6 Bigo di v OC d fdMmisj &3
H] &zdtectse Ols 900ls F@BdgdP&O F08 EOB JidH ABis!
SHEBd Ols! Mmw B JdrfSEs disjtsuslizs sHydiwdz&dgofd s lz § Is
9JHJjdd]j opdzvetey SptlzpdIsmv] Mifstnds'sly dizd ¥
flsg 3", ftH Colstster &3 o J§EEE dalso fdetlzty
dmMOdedj M WdSMdese Odedz” d3d L dzOyJ ded W o3
B tHdsiFOC Is d o dzts 21 tofigfd fildigstsgigzts f tcj o Mis@aHd Is
4 tisalgpy Hiz MsmistsW dd W di3d .

ANBtod3Odz dets tcOBBIskz MdMmisj d3r dZEFsy dafs & ted i g
[17]1 T ctcOf jtcj ntSHBBO , 9 C(tlsstetsdg HdzY C OYH
dZzOBtste ftoj HdSC Olstso 1 Isasdyf tipfyisidydsiddipio ed3ts H
stedf CJ MmMbtle jlsMisalzjls MmyJj dzOEfdf d "Mejod3 sis *
d3ts H! jsde d fWSisjtc d30.dz! dzts

4 dzO Y O dzO 9 9 J H ikt yifj ndwiksgzd tc dzr f toj H dzts
(A dzj d3j dels Otedz" » )Y ig§ Olzsg Pded 2, o dzzlstcj dadh
Colster » dzgj By Jjls dL d3j dgv Is i s s gBdOts f30O 6 «
ftoj HdztsY § ded v, Cslstster j dBseckzls BT Is! fMH J
ftod Hdztsy § dzgd 2 BB 5L de@ i jidCimyd Ols s d3Otedz” -
weo dzw s Isfypw  {f toxyBHiTHK Qhgjdzdf wifCooflals H dzv  dzj € Sis &
4t Bixdedatstelz e  d3d B @Y d3g tc Gdpd) W eztizy § Gzt @
cdib HBYH!Ee ddzd ¢o B3OG OL d dzj dzi Is f
Olsts®BOtedz” § ftoj HdztsYy jJ dzdW tSftej HJ dzwe Isiw
X,y,ée, € tdmlsDézls Wk defaxigcdé d §toj xdZ Olstso
Xxmod2=0,é ; H s Iz fif @cQ sHisthtsvy j dreXk, y) OF H Gxdzd.

1 B2ZHJ d3 IstsydiEasdsdstycii MAg@iiscsMmists f sMmiskz dzd tek
mMzh jMmlseotse Odzad | .

1 Od3j Is d a3, Yylsts or Biste di3detsy j BB O XQjlsds, B30 t
sO¢ €@®C WdSCMMdekzjls BOLBOT § Mo s2 Mlse O,
MW 5t 3z dzd e ERGOME) dz) H Iz | 352 1 =N disiesdf @@y o v
Bzt ¥ J MPldsas@30 tc dz' ~ i telgtsidetdsy J BZd B! § j de® UsR O dat
sz j dz' & OB Misfp@Fy s " dIls, 2O tedpe3j o,
dzdets ) 4 AT dzOI!' MW dzO dzj S slstster § f j ) o3
sHdats Mo ts?2 Milse ts, mMMmr dzos h j jMmMw dzO 1 Is(

—t

3(



MY stcBz daftetsaf® $OF fdzj Hinlsoadj, ded tH dzk
B Is! ftotse jto] dats.

[BHjdz ¥ @HMHeEES pztcsRdCHieJdfdkigy | Misoa tsd3 Ols
ftcj HasARMBLY 9 O Is R Lalels?2 €@ j

¢ Sidej fzfistsj fiptigk fzB o

¢c RI S3S i IstslsOQdz' dzts j sjdisjh o dEIG o Ctslststets
s sfls O dzv §ilsSjicdr] dgjsdzlstitsy dz’ 7 f Sl B 59

¢ LabetS- 2 Mtsf sMis@o dzv j Is € O%in Bkt dipsdpl 5w
ftoj Hdzchapellgd ¥ C tSlstste’s,j o jtedzr o

[ Isdztsh jRESS S dzOL ' o Asjuldsiprdz), dzf jafyjdzd tsdzts  fiyls

Mtstslse jlsMisoa dj ¢ OsiHSEBE g3 s tsyzdg] ss H dets @ S

("sl S$si S(ss)i R.

Rdzs G HPIstgjhs z¥ Is, Ylstse ’ Hdzw isH j dzd s tec

ZzOyOdz' dzr 7 Ftsls 5w dad 2

l zlse BsHjdd stedf ) s L Is§ts ipsishyldldz] y
f sfdzj Hiso Ols j dz' dzZisfigds; s, € fiflsOsw dagfl9tsiz B dzv o
9" ff 5dzdd(sj sy w

ltejHMISOo dzj dzdv  jcotsets SteWHE O

[ dh j d3, COC dsydes ftoj HMIsOo  Is d3tsH j dz
ftcJ HdCOlstse f jtcotsets fBtWHGO.

1 2misV={v,Vv,, & v} T 1 Ists cdztsy J Mise 5 oMmj n
cOMMBOIted o O Bs2 ) dhdgldd ghekingdz) s ig OB tizls Ol Is
Mmdmlsj 30 M B indfipesy ssx dgf 2 , o) HY 5dz
fdted d3j dzdzr § MmdMmisj &3 ¢ tod dzfedsO® & ts dzj dp@atsic
Bdztsy j Mlso O

{yd dzfdB2 dzOL s j 3 WEdzC ydes, Clstuway ¢ Oy¢
MefsmisOo dzv j Is L dzOyJ dad § w Ginls sdsdas)>yj Mg
sfdmr o 0j sy &c dztse j dzdg'f dgde J LdzpPlanyq & ¥ B3k €
Msmistswddj WodvWjlsmgV- §Dets fidstshIstsy faikg 23
s dMOl!: o odHj WYtttdRzd , C(tlsOY ftedc
L dzOyj ded v ff j toj d3j detleis sz Migtsigs e o 28 Is

1 Of od &3d o, V=fvkwia}, D={1,23} d f)ts figls s W dzd
Mtssilse j sMisovllUsv, Rwyi=&) § ©EMB Y dag j M d3tsy
s dMOl: o odHj Mdi+lpd®hiDddWsd)kE dl ted (
fsdsh d S§jtOlsted HALI 5 &S ydd &y ds
Haw fMshmlsswdd?2 d §odzydlk' Y stdzdkz,
5OCOY Wsttdkzd® BkHjl §toddEddEs syt
Mazz yod , d Mdzd L dzOyJ ded v f4ted dzd dzdze" n

31



9" BtcOdzedzr = MtsMmistsw dzd 2 . sO0Cddz tBEOL 543,
Bsy jls Brils! sfdmOdz 9 o dH RHiisécdglzdzr f j
Jidh i ifit! fiteintHT o odH] WBkdE
f sdzOH tsB d Isw HisY sSdzdzd Is j dzd dzts § a3 dzts
V={V,V,€é,V} . 1 EZHjdB dOL' 9@ j ]t dggetlzdgt
ki SCEhjet MMmistsw ddW,f j @ dgi dede'dgigdizdzmgizj H L
MeMissWw dzdtsH sd} jdeQirtse j A3 VIO 2 uits\g jHdis Cd3ts )
&ZzOff d MOIs Wistedzlz dzlz RV 9, 5 ¢ &5 Istfistict@OwH € Otc d
d misd dadz" J L dzOyj dzd W stseHO® d Visdsdz' ¢ |
Motslse jlsMisalzs Is Mikh jMiselzs M j iz § jtoj mntSHL

¢ lssdi3Oteds § o' MCOLT™ o Oded W s MmdMisj d3j
9" MC OL™ 9 Oded W slsdatsmd Isj dz* dats L dzOy J dzg !

I'm M¢ OL "ve Ol d dedzts o sfmdsimlis Isasread <d. f) dzd

ud fjdgtsy dasf dsff@BsH jgacdf $j o odHJ W istedk
fojndfPBBEcE §SeWHCO.

1. f detsy j Msets MMmistsw dzd M3z Yy itk s s s G J

dzOW

2. [ desy j Mo s dzOyOdz' dz' 7 s fij lsdsdztsizd j2 ) Isd tisH
kOSSR &V BsCHEY Ctltste’ 7 W stedstsizO 1 j t
ftodded B804 Is dMmisddedetsj L dzOyj dzq j .
3.[lsdetsh jolzdj fjtejrtsHtse L O®OOEEKNY 1 jtj R
BjyHE BGusjdss HBY j Mlsokjls ksSEcHO d Istsd
Wistedgz dzO ff j tcoRésgdp ffsdafvdeadtd@O j Is  d Mmls d dzdzts
r dzw ssets YlstsB sBJ MY j ydls: Istsls ©Odz!
mMmis s%.ded 4 L Clstster A dzi Is dzd ftSHdztsGts
mMesmMisswdzaedj, 99jH]jd ] tcREBBSH=trEe MO 1 |
4. LabetS- 2 s tej H j dzv j Is fptabeksPC f tc g tz@ B 6zj 3 O dzd
Ols s ROt dz' j ftcj Hdtsy j dzd W, o ff tssozdzgw 8 h
1 Of ted BBj to, SVM)EfMEZItsls Olsts &30 te dzts j o1 MC G
(ie=dJ) I Labels).

t OmMMmBslsted 3 ftodd3ite § sMistetsj dedv d3stsH J dzd
Esc g HdYQlupase s Yusleww SO, § Sdz[ld. j &z o
1 efmis: o dipgifrlsgfasi  J to jxdgl wedz fite  dzd 3O " d
L dzOyd ded v d D={8dts> fdnfigle 'O § jted ~tsH o fmdMml
W st i3k xzs@ry(mod2). | &z0yOd desds fMsmissbddd L
fjtcj dsj dedz’ & ©Oody JjHJdzd Yy .

USEHO YsteRzdzO HA&Y dOyOd dsct Miflssw

S y) =(x=1)8(y=1),
O BMedzgz d&zO Hd&zW  Jto] ~nSHESO
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Ry, X,¥) =X =x+y(mod2)) G(y =Y).
lted dBIswE@dz? stwdfSj fdmreOjlsmw Mmdzj H Iz
S={0, 1} T {0, 1};
S={1, };
R={((0, 0),(0,0)); ((0,1),(1,1)); ((1,0),(1,0)); ((1,1), (0, 1)},
L((0,0))={x=0,y=0},
L((0,1))={x=0,y=1},
L((1,0))={x=1,y=0},
L((1,1))={x=1,y=1}
dlsjfjdz HjlOkJLOYydd fjtejrtHES

)6 §shstesjddd BsHjdkd stedfCj Bod hi
Mlsjfjdd HjksOkdLOYydd §jtjrsHse. 1 jtj
BsH | &2 cBls ©®BOGH $j R sHT dMEsHdAdSs2  fdnk
HeY @Al OGEE PO dMn SH dzs 2 d mlisd d&zd C

UtGBd3J>IlzlslﬂsmclldwanBfrﬂzlzlstGd dSIH daf3tesig dffgStg J ~ s
SOCBd3 MmMAzzyoy RSy JIs s¢C0OL Ols+ v, Y

l]’tetsi]’lzﬁc;dz,G) shde ¢ O, ColstcOw ftoswodzv j Is
ftesf zh j dedz" 7 MtsMmistsw dzd 2 .

I st 34 otej B i lddz FysloHtORE M i ted § ¢
mMtsMmistsw dzd v , Colstster j e Odz! dzts  dz dzO B d
Mdmisy B33 st dpdrig O Js¢ OL Ols! MW, ybsts fted
ZO2H jdz" toj Odz! dets dzj Mmkh jMmlsekzs hdj h dE
rdzv  fevwid v fedOdd@ds { PR EPs a0, |
Mmdmisj 8O M HokzdgYWd Y e jdig jodkebef) ¢ Skt j
Bseclzls or f sdzdagw Is? MW  f Otc O dzdzj dz' dats

U x:=x+y,

rwbh P

b: y:=y+x
I dz0yOdz! dats d3x =) Byfirl2 s W dpd@|fn eigEds 6 d d§ J s Odz' d
toj OdzdL Oydy Udifigj nasH S aslststets 2 dmf sdz' L iz
OMmMmJj d3B dzj tc O:

U: loadRy, x bo: loadR,, y
U: addRy, y by addRy, X
U, storeRy, x b,: storeR,, y

[Mdd o fscOldk] o' § tddqQ sin®Is jixdzOfo
st flescOBBO 5§ OEGPY=5 o  [Miydgds s dedejj -
o' fisdzdzv 6 sMW ©® ©BEOSHGSE HEGWHE], It

X=4Qy=3 . { mMdzd x4 f Jtoj mBHT mMtseo d3j h O Is
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G, By, U, by, U, by, : sts o toj L kzdz Is Gals j i o friddstsied@odt
Xx=30y=3.

1 2fmis nxXdFlB By=&d jv o dzw j sfqpw th dBtsyds” d3 H
stejBlzj smw ftse jtedls! , dsyjls dzd MmdMmlisj
[ s 2MiIsSef g3, sQlsts MdMmMlsj BO tj Odzd U H O dzO s
o' § SdzdgW ¥ Isfw 10dstgdzD g Gefs. M Misj 3O dzaj BB
shdeBydksd MEMissY dd d .Is dSHEAE 5 sjtehfdfd jf
HJIlsOdz! dz" &3  jtej -~ SH O3], sts o sy Mfr
shdeBC O, Ctbtstets?2 dzj Mkh iMmseakjls o dMmat
1 2fmis sifjt!, §tosctc@i@zs,tcj @dzd o tsa @
o' §f Sdzdej ded 4 { tsfdih by, EobOW, bdz' detsfgle® § oG te
dzi o j tc dzO, fsmésd S By jls s ofis: )
d Mdzd flodgtsmejsap! stwdf <y M dmyf sdz Udse Odzd
b, sts o jtdWdSOoydy ftsDQcjd st lsts z i jols
dzj f tcOQo ddz' dzr d@3 toj L Zdz' IsOls ts 3.

221 659 j 6C O BsH ] dzj 2
Hazw dzd dzgj 2 dets? s 3 StcOdz! dzts:

o dz' § MG PEPGIs | dL tzf FBY 6" o dz' o3
Hi2Misedjodzy j dzad § di3. [ ded g Qcdiolz
Jaqr gdzj 1 Jftejter ode 2 nOtOCIsj te
odz & MdMgrBslstls kEQO Iy d 5 ddsc s
so Olsj dz' dz¢ B IstsfxfhffjleziOds tc ¢k 8 © 5y B2 ¢

d, Cslstster | ftoj sBtcOLEzZE IS ontsHT
f smdzi His9 Ols§ dz' dzOW MdMmisy @30 6 J dz
Owvfm: ftmdzy CBdzj ydesegts yYydmdzO or -
sSted3Oydd o~tSHTBS9 ) 9 mBHT 1L Istsls
tOdmi sted3d telz® " d B3] & I Misly aEO B OC d -
smv ¢ or nsHOM, Mafj dijsdalixiedQuledz s
d égO nff Wmdsixmdztse d 2 .
G

d - te jin@zlydoe' 2" | i@ dnJs g o sslufpis. i3z

fiy dsfiple sz EszOHHO Blsdshmw sy ¢ oL O
2 ol M HEGIds MdMmisjdr o s
Odzdvw, CBlsterdd Istc @aOtc Arj OIS s diz" @O
o OF Gl Q2O H 9

2fglja &Y Offdetsilgdey HO% h dj, ylst daj ylst
sitfipny) . wdMls) BO kHsodzjlkosEY jl IsO
Sdefistcd tojdzptdts j L @tfste ji M J dad J .

fylsfooC y J(fipldsch J oy H O¥ M dj, Ylsts -daj ylsts
) dzle daf Is MEMS)EES” Yz H o dzj lso steWils! IS O
jBO HBd dZO H) Bsdhstcdese Ols! ¥ j d

oToQ0Fo

ORIV ¥ S =N ON=NONO)
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| hdsslstew  dzO© dzj W stcdzOdz! detsfpls ! 1 1sO € dzG
©d @ s2Mmlse ftsylsd HJLI ¥ dzg€ Isdz d Bfsd
Is 4 sfdmMOdes CtsdzB ddzOydJ 2 Mo s2.Mise E
tjtsfr]dzJHfr]lsac{q’ dzd CBIstster § Qo lstster tc Ofph
zedBd Ogs2 Mise
W dedswety uUstydets s dMmr e Ol 4Isd Isdfr
gmedd Vot IBRUZI] "dstits JLeoj Ml
f stcOdz! dgf ¢ mdetisded ¢Jd 5§ dMm" o O% Is[1HF J ydw
f steOdz! dz' | dzted< d fSHHjtYy do O Is
J HJ ded W fr]dfr]ISJdS ots otej Bj dzd. wlzh jMls:
fctcOdz dgts?2 dzsedSd o L OoadMmddismisd
| A3 dzdg"dgj dedLvd3 fd Mis j d3.

L
J

o
i

q dzj @Y St Odz HEAM odemr @ IsO ¥ st sk dzd s o ¢
i sddedds' & o' ydmdzdlsj dz' dzF & § sMdzj HEso -
J

oW hOMdP s Od! ZOY dsecdC O L otdY
sehRkd , (sl j oCdy yoslk dj Ctbsicl
BojthOjd® » o MdMmisjdkd o Gyl Mind
st Ols! Mos2Mlse O © dzbfipls Wy d
r f sdzdzj ded v, Cwlster j flsOwlskzsls o daj ¢

RL &z § dzd § Is jorsdfjusefiuy] ind f{jetsB g ¢ d dSSH ] dzj
5§ B StcOdz! iz Eats &z® dath Szgz0 Y GsRAdshi[]].dz0

221.uddzZsOC df LTL

sdzjHEE N jj BftejHjdjd]j] kMsOdOs dds 0]l
Cslsster j dscdkls Brls! or©wOyjdd o (s
5] B3 St Odz dAFRI lidesrdedhSogallogic).

1 ZmAPT diidzets ) j Miso s OlstsdBOteds = f toj Hdztsy j dad =
lLpvodw jsmw Ysttdbdads2 HdAdv ofjn

[ )i ¥ &t Bk dx@| ¥ tsisdlz dzO .

[ Mdddyi W stedglz iUy i $istc i3lz dzO .

[ MW tstcd3lz dX@i,i W s 8 3z dzO.

[ Mdadyi ¥ stedk iUy i B tstc ik &zO.

[ desy jMsosf B zdzdy 7 o Mtslse jlsmlse dd
&ZOL ' o ®f s bl &O.EJ

1 OBy sdd3, Ut ddasy J Mis ad® isthildaEdlc) § s dziz

f b deSolas f toj H jdgitatsidlsi lso s oMmjn Wetktdkbd fi
EsadS sl dydsdod doys i s ¢ €S d &

ok~ N
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MEmie j dzdz o5 5 HBdztoljjcBfistotasaigy: oz 3q 5 J
W dzw s s )X (MedX drudnil).

ud dzs OUTLqdRs Y j s Le@OsRze dztsls Oy Okt @.z e dw
pi APd3dztsy j EJEY Ste sz &z 5§ tdnjdej jHde™ jhifigly ©B 8 OL

Go=p|xG@UG) | X G| (@Gu ).

[ dztizs 6 o WS de®MIRE sdzl & dzgC ez} dzd ¢ Gydv)
(1 Codo OfA tdyaf )y dzd o' Mistslsdatsh j dad v

By = x(x{Uxy),

G- y=x(Uy,

ge y=@0U- y)a(y- 0.
A 5o BzdEOEO o diAIx(, f@se i { Is®&true v j B StcOdz! dz'
s j toOIsGs gSlobally, cofj cFH Gétyre dc¢ GdeEloOH @ )
sftcjHjdzvEIsMW MdzjHEzs hdd SBtOL 5d3:

F d=trueU q,

G U=xF xdQ.
v O¢C Qraes o j to dzts o s o Mj n W sfiptesig Bxd®Owedzd W - ,
Hy2Mmlso dlsj dz/ dats M l€ich " 1 s diz@zy P Js je'ts gdgt€ds) Comds?
BEzHEM J O3. 1 toj HY sdztsy d d3, yls ts dzd Is dB3ts d
o’ ff sdzdz% . Is ySicaH'Of sdzdzv j BIgy dgo.l Clts B !
St tej HjGA dzdl j dzd IsFjde@EsiigD B 5L BZOGDPE MW ¢

HIO dzdesi B fg f ts jiz‘fvizg O H d Q Wil dzd@RIAS.
RIsOC, sy des kB sjctigzrdzOls B, L Ylistg &3 stc Odz! ok
X,F,G,U) dzO c¢cojtrndzj B3 Ztctsodzj e GlsdzsMmdIlsmm
W st i3Xd® ¢ fdzj HEs M j ik Glnis@ts s g €5, Bz H N
MomMisswFEd C d3,dzj C Slsstes gz B zH QU ijlgk dnfisjinds
BEZHEN dd3 MisMmistsW ded W d3 H fElzdisiin  ffysias o dijts Cd&)
o j todzr 3.
[ dzWiz d3d dp'dad W d mdifx sB € ftcedtstcdIlsj Is dzO t
sf jtcOlsstceOr o99BHdIMY MdzjHEzEhddg BKO
BfJeoyddodss) 8" st d2 fwodsiedlsdls, Yl
7d lSJfr]*’uUFY o 3d M¥lpU (Ky) . uvd B SeOd! @ 2 ©f
ddsj s BEdij of MBS dME®cdgpddslh 0
d o3y O[QGCMBJVJIS B sdzd § dzdfLth diPtc Ofotagftickaicls j fifs
1 Of tod d34 G,

((xd)- y)U(Xah)a(Fy))
dssy j Is LEOYAsfiits Mdzj Hize h:dd3 BBILOL 5
(xd- y)UXGADFY).
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l tod d3j te] ZABIs {x=1,x<2,x0 3 Mdzetsy j Mlsoats OlstsdiC
fto] Hdzsy J dzd 2 . LTL-Wof iigslic @ dzef Xz D), Ix (¢ 2),

x<2 Ux=1, x<2)U((xO03), F(x<2) G¢tk=1). IbswOw d
VsteBz O OCY] Wodwslsihw ftesfisL dydsdo
LTL-Y 15 te Bz dzr ]  odsyj dedzr 3 Isj B 55Oz

G[(x<2)U (x O3)].

222. 4 ] BOdzLTHS O

ltod o j Hg datigfs § 5§ t HHOMNMKjsdfdisien Is to L eitfs'te Bz dz,
dzts  dzjls duiaB j ©OfytefjRls L Isdd3 st j o Ols SO d. A
qdzls jtef toj sdtelzj s dzO frfistshy ddgdidts o Gkkisclz kst
5L dzOYOfdsj todats so  Mdzj H Iz & P{ji dg lsdsfisln@daty edzf{ e[y w
o jtodzr &5 o f spdzl BB didizg s o BZEWICAB® )o B Iz H
{ HdzOS 15, Y bsss fi3tlededfO J s Mdzse O3 ¢ Ms
chdzj Hizs h j | s fnldstdsy daftg o) dzlsc COCdBR H I8 &5 § tge
UstsB ' dzj Ho ZMmd3r fdzj dzdets tsf tgls iy oz s to d30 btz ok
dqdzls jtef toj sOydw, sB" Yydes dzOL "™ 9 O BZOW M J
Mo s2Mmise o Isj &Y §stc®tiztc glzis P dzzfsdstipy’j dzd Is § to d3C
LTL-3ts H j tzs 5 ISME+s(3 R @abe), o C slsstets?

¢ Sidgj f zMmistsj € t5dzj dzth) s sesdag P j Miso

¢ RS- Shsf sfls Oo dzv jilsS ji Hofjdah)lsdalsibdzdz 2 fdzj H b
ded o3 | dR(s3d4 dels

¢ LabetS- 2 Msf tsMmlsOo dzv jIs € O%inBOHEEs dypedly 5w
ftoj Hdzchapellgd ¥ C tSlstste’sj o jtedzr o

[ dzv MshbIsS daf i ls s REpdid 4 H d dzfn s offj teihgstg W dzd J
fdzj Hiz® ) jI QOdzs2 = Ot OC Is j Regeded S Iy W ittszS
5020 ©OBGlOjls COC ¢jdj Ot BRES Sdaj Y
RRS), RRRO)), é )} sdzj Hiso Ols j &z detsflsd Msmlssw
LTL Wo dzw s sfyw  CtcOj k¢ ey detsds MC Gecidds dsy j Iz
sftcjHjEYEsHj d ¢ OC Syislmbelk js b tedenij (

B MSCSda) O™ § sfdzj Hso (Bl lakel gastyfsh j dpjsdgls
COCkts fw] &g ds

Az UapelzC OL T 9 Ojls, COCd] Obt®Owdy j
L OH Odzdzts ¢ t5 Min ts ) lfs)iE2e] dzchivizvs o Gl fplipiks)y ddd I8 ts

1Ists L dOyWajdzs yBlsts d30 te dzts ftoj HdztsY J dal
Mshsswdd g shssY dzd ] Chstesd pf &j edatsy j d
(pi Labels)) , d dztsc H Op-ie®fg 5 8'Ogzdp jnds.

l od dgtz MIBP = {x=0, x=1, xI 0} i Bdetsy j Mlsots OlstsBC
ftod HazsXSFdad 2 , &)} T d3dztsy § Miso 5 R$ Mds.fsvaddad 2
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00i<3 d Rs)=s T WkdS ydw fydzjLakelsodzgx 0}, d

Labels;) = Labels;) = {x=0}, Labelss) = {x=1,x1 0} T W 2 dzC ydqw,

M sMisQoa dzv s h OW OlstsBOtcds j f toj HIdzsS Y J dzd
(SR Labe) OlstsdizOtedets X8 £ H dzg Neiakd s Gpts Mils W O
cxl 0eé o jdpfsOce=1¢ o jtodets Issdz’sf s o Mshmists
103j sdd3, yYlbsts OlstsBOtdets Htoj Hdztsy j dad |

dzd o' ff sdzdgw Is! fmw ) dz¢ B sy Ms@d'sdz b0 d O
ddzls j teff tej IsfBWA™ dzjOf He@keB] &, o J tgded e Misfls
1 Ists dzgj BL OO jBQCyJstso Ltedzts o 1 Istsd3 Misfr
1 Iss MmdzjHkzjls dL Isets WOCIO, Ylsts dzO
ftoj Hdztsy jatm{dzjdzsddzOC dzOH T 9 Oj Isfqw dzd C OC dr 5

ud Mz Ystoed o dscdkj tcdsfiDEs ] dzgdls i
o' §f sdzde" { EBBglE dzOYOj d3stsc s NI  dgH ylagfds dgEH
fts f)Is s dzdf s te iz dzts 2

(M,s, i) IN©® BBL ZOYOjlsmw o N&WHSC Mdzes W dats
LOC dz¢g yOjJ Is WM, sid Sllsstisd,H Oy lgits Is s dz! Gds) tsdgts HED ,
MMy dpdw jMzd s 56 HOMM@tHEEPZ'dL Cdalsj € Mmls
sfkMs Ols! d3ts e dlzd dzg s BIO Is -

4] BOZBT G tej Hj dzw j sfyw  MmdzjlHAzs S iAR T 5B e OL
Ols 530t dzsj f M3F (S &tsapg) dadTj -3 H jsdz'S¢ G,y i

LTL-Y Ste sz dzr . [Ilsdatsh j dzd j  ou Gf HsQidsGE s Is d
M shse tsd3:
sN Sp U pi Labels);

sN ox (i U x(sN aX);
NS Uy) U (sN 8i) U(sN 8y);
SN OX (i U RS N&
SNO{IUY) U $jO0 R NPDB("0 k&j:Rs) N 6.
1 H jAY9) =sdR"(s) =R(R"(5)) H datrs B s O .
( MdRF) =s, sthsMis sVdLji" o @ el " d3 { tsls 5 (36 tzds

R'(9 =S Hd&nOL, sl s? d@j ' o @ jsksis'ds sdy i dd
MsNal, st cEobBew IV b mEsost) do isjodzils ¥ 5t
isfmls 58 daE@gjs o 5o W © olise 'dads dzdzy j s v so s
B H JMizd

ABStEBEOd OY ddls] el o] Is Gugdalse @ ) JSCOHHE dz' -
dctsy J Is Bl Is' Isf thgzteyj dd@ st ted HJ dzj dzd 2 d
fshdetso C 52 . truenoy B ZOO o s o Mmj n fiis@rkls s W dz
true=pUxp, o { tsdzdmpegiiglis seigaftsin dlsmw ¢ W st
pi Labels) U pl Labels) , CslststeOW WwWodzw jlsmw 9 jtec
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HdzWw o fMjrn sMcHOSY dzdVBsN®Ouersdgy oMmjr Mtsmist
s 1 S 0oud Mmisdin Mk desOdasid ¢

SN OF (i
U{ ft Sf©fhjdjdd®

SN StrueU 0
U{ fj Qdsd<cO

$j0 R( NOD("0 k&j:Rs) N @ue
U{er udMmdej ded v

$j0 R® Na&
Hdzj Hso OlFjide dzdzts o Msmpgdzdedd Issdz ¢
dzj Sslstster 2 (dzgj BBWYWL Olsj dz' dztss dfdaf dIfs@ s
Memis W dzgf j € Géds JstedzEs.

RMY sdz' L 2V L IssB  tdfjtfdiggizes® Gels Gz H dzW
SN 8G (i

U{ It SfteGhjdyjded®
SN OxF x(

U{ dfmftd Lkzjdk ftejH HEN 2 or atsH }
x($jO0 R(s N &)

U{ fj B&dlsd¢ O
x($jO BR() N&)

U{ dimudfmdzj dzedj ftejHdCOlstse }

"jO R Né

Cdds tBEOL Sd.0 j e RBEdAZ] d Istd Ct  j |

s s S QRS dzs ysPW o O BB (.Y e Bz &zO

d d3d ta fmdzd o UsyledjAaidfis fres sy datfyds 53 § o J t6dafs
sd3 Mt ipsgwHdsdodO Is j Wt dlzsO Iz Idid) y to ) 6lzd ¥ Is fugts
HicOL Zd3j o Of Isw fig Nyldipds © @ Gldstgz Hig s fip leEs W dzd |
Isstetsds o' §.tsdzazts gizls fHv MdzOB " 2 ot d O dzls
J tc OWeskgntil (unles3 W klso j toy H Ojile,r {f tgbztky j Isw
jftcjtor odets dzdBBs HEtS dBsdj dzls O, CMSGHO ¢
B o Isjudddd oMy {(omizEley @Fgriz] s
Mz HEEh &3 tsBLOL t5d3:

GWy=GaU(GUYy).

[ ] tcQlslsty dzts o tc OW ¢ b 15 2 ) 5 wjtfosd 08 s d3:
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GUy=Fy @({(Wy).
lteddzd to 1 ZflisL Ofs@w fsfdzj Hs9 Ols j dz' dztsfls!
d L s Bjuz@ek 2 ) fJtco 523 1teW Hzts Mts a5y dzd W 5B t
o4 th ddzo@d W Rdzis gy ddhGid dgs0 dafs1  j dzd d
Istsdz' € BREIAPRd v ORT EOEOM adtpPvH 2 B tej HJ dzj
WkdC ydw, b COYHBEB MeMmisswddw J Mmis! t
] s3j sabefz € OL Odz" § s8H Msmistsw ded v 3] .

v O

{} {q} {q} {pa}

Fp ‘
Gp O
aup ()

tdfm. 1 8d &SAEzs § o o] SOEEHdzdzT L

I ddydds ©YHOLZ f5C 040D w sz dsts f |
qUp. & sfls st J detelz' W3 Yo J stsd3, J Mmdzd W stedk
Msmistsw dzd di, o dff tety sl adglzts i3 ) &R o O dz0 A st d3de id
Msmisswdedw -, Ctotsdsj il svdepdcits . dzl d d3tH
Hsfmisdedzzls s A s dstBgbej alzj dgs® ots ofj o f)
50¢ COC dzjls dod BHdSE Mfisswddw, i
p-Mismis sW ded ¥ g-f) R ls sevfiggd 2 ( J pHndsdifitpldse jdzidets Jdjts >
B ls! Hefsdaedkiss LO dbd dJdod Btdj|j

LIsdr Memlstwddwi oqUpsdd jsnY ¥t dkz o

1 ddgjtc ) EMYlst Ojg@v f sfdj Hise Ols j &z dzsfls !
dL sBjiz@r?2 d&. AcPfiggmgti OlstsdiBOtcdz j ff toj H dzts
t OmMmMisisted &3 XW-stgy dez KEeslss@©f fh jd3 o
X[xruU(QUs) ] . [ dzv o fMmjn MismlstsWdsdsds,tdzj f tow dst
bPHso dzj sp St §tiss 2O o jtedz® oodHbk jteo:
feddj ddds S osktstsdz mMsmisswddy . |

dzj 0 j 6dzO s o SPE &OL MY o qdise dzj I 5 SsEE 6§ dzj G
fjtco s jafls Sul§ Isipls lssovdeliafdz® o j e dz®, ISOC C O
fslstsdS jg o POedets Mdzj HEY h | ds dystts ezl o j
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pjtodzts o d° v dksd §slksdiGp.Ft GArgOo j H &2
" steiXzr (qUS) ] EZSOLORO o twWMHOS dadyj B

)

M O A A
{pat} {par} {ps} {pr}

Gp ‘

i

Ft o

C
C

GFr ‘

b

xir- @usl @

tdm. red@ ed Gfuzs] of o SOEHLdzdzTL

[fdhjds bjfjte’ dzj Cslstster j O fists coffi§ s dz
LTL d f tcifip jdpkkztsdzlg ¥y d dzls § t6, #stOLS l&z G WIdsMN<OE.

4 BOdzelsd S O YsMmdzy Hzpd tf sdzdztcPlgHelzd ®: Mish
B H JMizd

1. G- Fy: Jmdzd o dzOyfliczy Is [ Bdxm®! o

2. G[G- Fy] : Jindzds s -déqtBdzH® H dzW oMmjnrn s I BIstsd
9 Cdzt yOU). MOM3ts

3.GFG:lo " ftsdzdg” j sfpw B j MC sdzaj Yydes yOMmsts.

4. FGU: dzOyd dzO¥s sy (3& AP tzlf 8 dzdzw j syw 9 MJj G H O
ltotso jtoC O dtsH jdzj 2, orf f sdzdzgd di3tsMmils: d IsOc¢

J fjtcots2B ' car@asflz] W tstc RO dz'tsdpptss j H j dzj dzd j l
fteso jteSd RBsHjdj2. uvOE OS¢ W sttdkOd dz
IsJ f J tcdztHdPsy Bisdzj j Istsydzlz¥ Is 5220 to QO tedff L
Bsy § Is VEstclsBO Y tzfsH j dzj dzO fMdzj HEE h dd3 tSB O]
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HOdZO ( ¢ sdzj WezO ' )s Mdgts v fladyy)

d W stz dzQ tdviapl od2d
1 OHOyYyk tfttseo jteCd dBHjdzj?2 daj MmdzjHEj s
LOHOYJ?2 o fsdzdzd dismisd o dzsedCj.
1 OH Oyfors dzdzd digisMlgdf BT Is' MW stedBz dzd tes 9 O dzO

HOdets Mais?2fipis® jshlse z Ms dzd BsHj dz

d mthistwazdsidy |sNsdE?
lted { btsd3 sls@Hsayd, ety ol a3t MA) 2
MMty lddd | OHOUY § cdzdzed BBsMis PGS sty L @z Oy O
90" f sdzded ks Mis d1 wOls RE AFMfRO. f ctsMlsOW L OH O\
BtsH j dzj ALTL HISIBC ¥ tcOL o] h dd3O. dzs iy ks filpdzd B
o 0dzdHOYdd MmdMmisj 3 M dMYfsd L so Oded § o3
$Oud Mo g ftoddd t©O twOMmdBslstedd My uyd
tcj Oz, Ol sl fstc B3z dzd & s @ @AWW ts to d3lz dzy.
ltoso jiecC OQbtsts®pgOdzdL Oydw EZHtsodzjlsoatstew j s
Mo sH dIlsmw ¢ ftotso y 1 0.j Yolgsldc dgtf dz'j H j dzj dac
o f sdzdzed dizssMmisd 1 Ists? W s tc d3lz dzr Bsy dets
BtsH j dz' H dzw C 5ls sizeCs@L O diptAs tp dztz'® ji ddg Y . [
Wsted3sz dzO dzj 9" §f sdzdzd dzOclzj sz € PBIsEE {36 v P izl
Ybsts Mistsls dzts " fig fdgdy o Msf i Oitdegf P&z L Oyd g 2 dzj d
o fsdzdzj dets dzd © COC B2 d3tsH J dzd .
4 - SH dzOW L OH Oy O, YOfmists Obint jajOp> YW f
sQo Issdzsed ydaetsmis d

HOdzts Mdifs 2 dnjs Mkl oidizd
Hdzv o T j AM B fgAFB Y dad 2

{lsdzd Ydsis?2 us@BH QWH Oyd o Mt g datzqligtisd) ls du ls s
toj M jdedv L OHOUY] |§BslStsditbapjdefislsd, dzj to
Y, NS H dymnk" j Misezs M dM d o3ty 5 fy BeER dej?
St to jwHsjipz 0 j sy sa @z ( ddzd B sdZMjds 5OCts
udzj HiSo Ols jLd® HIASY O |s O Is B tets dstfitis® il O dgv
slstedyOded j 5 L OH Oyd¥ Bt dibsiirdzd s fiyls H dzw

223. 0 CMdsdikOIsdL Oydw
U009 ssdzsc dhjtzis fgts elzlz ddgs 3 J Is B' Is Or 9 JHJ
dmMf sdz! L soOdzdj &3 MJ BOdzlsd ¢ d, Cco¢ sq d
GlosdIL HE OW L OfH t©OfUAOS Hig(@s#Y Lz EHAKS s Wit
Md BBOdzlsd ¢ 4, ColststcOW  tsff toj MJj zj &O y p fmlds i
fteddd O §sftess A pU[b@X)]. Ukt
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Rdzslzd Isd o dats 1 Is0 W s tc d3kz dzO 9 J tcdzO: J Mc
o ff sdzdy, J ldshipl ts dzdaf (JjUy W dzv  f o RdiL p SzO Gzt € O
ydtsy jls BT Is! HisMIs d ¢ dzizGs ts 1 Y Jif tejsus d t HBAs'd3
d Mdig r §f sdzdzg jIsw o IsjClhjd MsMmistswddd,
o ff sdzdzWlijUlgw Gy o7 f sdzdgw jJIsfqw o IsjlkEh j d3
tcjLzdd sl Oj d3 Mdzj Hize h d2 or 9 tSH:

sN &y UG @X((Uvy)]
U{ fmj BaQdBY ¢ O
(SN By) U(sN o) @sN aX (G U y)
U{ fMj EXdelsd ¢ O
(SN 8y) U(sN &0) BR(s) N &Uy
U{ fj BQdlsd¢ O
(SNBy)U(N o) B[$jO RRS ) N@
@" 0 kQ&j:RYR(s) ) Nip
U{ or ydfmdzj dedw MmRY®EFR®@S)}Is0 Odzd §
(Ney)U[$j0 Rs) Npo
@"0 kQ&j: (RY(s) N &N o]
U{ o' ydfdzj dzdv MmMR@FYsd L 5o Odzd j
(SN3Y)U[$jO RHs) NPDB"0 k@j+1:Rs) N @
U{ or ydfmdzj dedvw MR@HHEIMsd L 50 Oded § &
[$]=0:R(s) NPD"0 k@&j:Rs) NG U
U[$jO R™s) NPD"0 kQj+1:Rs) N6
U {or tgtfj did v
[$]0 R NPD"0 k&j:RYs) N 6
U{ffj 30dzlld ¢ ©
sNaGUYy.

sOC dsydes oadHJjIs! d@L BOG § b dzwyd dezj dzt
sSSP J PpodEARZOH 1 sdzjj A WWjCldedy 2
fcOsddz degsmbd b stddgifdedz’ L s9 Ols!  dfm fd dal
fj BOdsdCd. RHjJW Mmefissdls o B BisHPE d
Colstste’ | Lo sdv s IFL-Yisidakdd i o Ol j B30 dzls
L Codo OdijTlodktEas Gz dz' s OME NS s o dzj .

[ Mdzd, dzQif g q 3jstes, O  dzs NOL Y GcEEO) J
stsdz' €585 LA, HdSCHP] » MdglsH B s W dzd 2
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4 BOdZsdUjMSOW 1 CodoOdzj delsdesfls! 5L dz@yC
BsHjdj2 11d §xOoddO o' §sddwy lshw. |
f tsdzk U j dedzts® ol Ixifigh 00 B EROIs.dL Oyd j 2

J L Issd3 t©6OL Hj dzj ftocdzaittsisvids Y o @gOfsdats dz! €
1 0o ddzO, Y jtej ydmdzj dede" j dedx g, Mmetelzy § «
dasu. dMf sdz' Lso Odedj B ftcOoaddz dHj B tslsj dl
dzj f Mis OV  smdzf f GBI j iz’ detsfigls ' MRsSG,tc ON | dz
FGdd@F. wftcOo jHBzJotsMmIis! 1 Isdr tfsif @a PdizOo T
df zlsj i3 d MY tndp'BOsEs@da'M< 52 ddasj eftcf lsOy
tcOdzj 4 Hdzw fJjtcotsets LOCBSdZO tOMmh dtcj dzd
CtesBSLHSC] HiBECQPBE@IS Isdgw Midfotdse j Mis @ s ts dz
fsmdzy {Itsets { to@ed3g dapts adfipidalsiismIs[ Is dgls Is d d3,

My tcOo j Hdzd & sfls ¢ ftcOoa dE dtcOmmdziph tzg s

dzj f sftej HMise jdedets dL M tcOo j Hdzdbistlsd
sftcj H tizff ek OB &GO

¢S M sROISI U ME 54 f tc @ dsdodaty S, IscdDjidy dadd j |aspin
or f sdzdzw j sfyw . A (st ROAED 2y O JOIE i sUIOtctc | € I
d btsd ¢t | Mdzd Mdzw Mo fpsEM:dgcH j dzj 2
M,sNBllssGHO d Itdz IisNdgscHO, CSGEHO
1 tcOoaddzO Hots2Mlse j dadetsis d :
xG (! Fx(;
xFO! Gx(;
xX (01 X x(;
x(fUg)t xgW x(fUg);
x(fWg)t xgUx(fUg).
1 cOQo ezl tsis j dzls dztsfls d
GG (1t G;
FFG! FQ;
au(uUy)t GUYy;
(GUy)Uy*dUYy.
l1tcOQoddzO ff s dztsh j dzgd v :
FGF Gt GF(;
GFG (it FG .
ltcQoddzs Cd@zdszisdtotseo Odaed W :
X@{@Uy)t (X0 U(XYy).
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1l cOoddzO tOMmh dioj ded W :
Uy yU[G@X@UY)];
GWy 1y U[G@X@{GEW y)];

FaGt GUXF G

Gt G@XG .
ltedd3j dzgj dzdj Cttetej Slsder m OSMdBsdE ¢ L OHC
MftcOo jHddo sMmis! Wsttdkzd dj dLdjdvils
fd BOdelsdC 2 Wistedlzdzr . [ fpdzd Hdzw dzslB' 7
dytilkz 1CodeoOdzj dzlsdztsMls! oL Bsydets o' 9]
OCMdsdBOIdL Oy { s zded 09j0s jlsdzdzOW  OC fid 5 BOIs
LTLw o dzv j Isfypw  C tstete JRIsdzts?2 d f t5dzdets 2

22.4.1 Ofh d te LTled W

dlstetsg OW d dzd Mistetse OVG U hdzdzP P16 Kils Oy 9 t
o fsckzdzw jIsw ot eofjn Mtshisswddwan, o¢d
dzj MstcHeasd cf toj S BYPE] 2 OC VW stoBzdzO ISOC Y
sjCkMjj Memistwddd, Ml e sl v it gl © y dizy)
i zOj sy dO IkjCkhjj Mohlstswad,. {
sBtsL dzO WO | dgdfwic j H j d(f KB)E. v &PA 59 Qi dz dzts

L dZ2OYOjis| § tydedzy j sw H dzvf sasfpjdiE sy ts i lskg v dg
ddyjcets 8 IsjCkhjd MsMisswdadd. F g dzOdzts ¢
S tej Hj dzv EFEHIFG§EKY L X@UY) . ([ bdjls®d, yb
dzj s Mdsr MdzO Mis©E e R P Is Btz j of o SOydd) .

sftejHjdjddw §s8COLr o0, vyt Mtesc O
SftejHjdjdzO o Isjted3sddzOn dzj Misteses? d dals
qd di3d 4 ds:

Gt G@G;

FGtau kG

Uyt yU[Ga@GYY).

l jteo' j HoO t©0Oojdlsa® MzjnkzsBd&L HOd
stej st j tOo j dzfflsots YsHIse jtey HOjIsmw {
ftejH' HEN jets t©OLHj zGUy Xitky) YosHBEPSE

0o j dzfyty adimslz) gfciie O o g dets 8 O MUY o) defdsts B @™  dzC
yls & JdzscH O dMfsd L Ejlsmw dzjojs ¢ Ow
O tflstOdzj 26 @D IEIOEEEOISICH S D | &SdGd ¢ p

[fjtcOte’ fojHh Moy Q@B se’ MMr &zos |
9Cdzs yov IsjCkhjj Membsswddj. sOS fMdyjH
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COBY jtcOlsster . B RHAEHBEjHEO Mh o8 s 3OIststc © A3
fecj HN  Misotso @dedsw Bsy Jls BM Is! f sdzj L dzts
ftod dztsy j ded W =, sO¢ COC ddseHO Mot Mmlise
ftosh dztsc s, Ydd@3 o bLijttB3ddz@A (BEMEEC H Os .
ftesh dzsdze ) (ots LAdzAUSAGEST 52 o ilssip t if tis jddsla® \J dsdn W
Md 2 yom d o dz¢ B B0 Mt H iEgusdadH t00O dfjtgtsh dzts
dor fsdzdgv jIsiqw o IsjCkhjd3 MtsmMlsswdzedd
tcOdPXitsL dzOyOJfilsy § glztgw jIshw o fJtojHT HEZH

JmMdzd IsO%Hzf j MG MmMlsalzjls. sOC d Hdzv st
s jtcOtctse fftejHN jMisotso Odzgdw disclzls BT
dqdzls jtef toj sOydd . [ Mdats o dzOW i tcd yd dzO
ftod HMN | MisofifofisdaiMs Zf tetsh jdzdd L OfdMmd My
lteflstsdy SlsikpbE@L dp@l 8 dzp ko j dzd ydo O] Isf
HsB Qo dzj dzgdd s jtcOlstsHa8e ftcj HN j flse s Odac

2254 Jydqwde oOoydvw LTge s2 milse 9o
v kB’ Ymi stcRddese Bls! s b d,ic O AL
| WstedBOdz dzf | Moets2fMlse O o dzdeddjnnditsds tols o3
ftod® tO. dL et slsgmideieislz zdtetse Ols+ i)
sflss?2 CtBizdzd S Oyd sdedztsd sBER Jdghmy
edBOdz dzs?2 M jydW¥dcoydd Istj Btse Odzd 2
otc OMY tgdedey Az Mdemis § Bfsteisy j Mn" deORisfediztds + W
of etsd L o tsdz' dz'ojtc jddty cBaddzls '
s 5 B33z dzd & O Y% BscDizlz 2

{ OMMdsslsted 5 tSHdets 2O 500 dzj dzdz’ 2 C OOz o
ftetsyd MOBd: ¥ § o of lésjdadz(RB b It gz Bo d Is § dz!
MdzOE) o' R SHdZ GBSt , fotdds i(dzb R sHdr 5. [ B
BEW O dd3j ¢ ls dgjf3s dstihyBGdzSY JpdpitdfOj Is fMmstse n
MCRIstsdz fsd5j" Ojls Meseh jddj SDoue 52 o
" CHds?2 Seold f{tc o0 tsHdzs 2R ine Hifisije d dzj dz
SH s dzOf tc O dzj dddss difz §@plaaPazet dBO j Is Mitgds B M j dac
bHOd] dzd¥ d2 dL Mo sRdis ollushiasicds suzd)
Messeh j ddw s HIESHACopdc@®dg g | Miso 5 Ols & i3C
f toj H dzts AR=dafi2Sout mi Rin} , mnEwIBjtsSL dZOYOjls MBtss
1 tod {dgivdy tizsH s dzQ 6 @Qislsmvwve ]y Mos2Mlsa © W
H dzw &t BsE s s Seh Hdpdsi® cQtide | s O dz' da
CoOdzlsd ¥ JSMD Gk g &ZOj sMW H&W bHsBe s C

=T T g_“

d

®
tc
s

Zrfndzd o9 FORPMbes? Mj BOdsdyujMEs?2 dHjd oL Wl
HOdzdzts d3 t6OL H J dzj .
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oLt hdismis! L OHOYd of { tshizted dptsfijsiets  J
fMestseh j dzd 2 s ©tsdzj wptigsidyErdsks O ylsts % @y §ter

Rin o jHbkl Mjevi ddsE Q&Y ISjtcwels Mo
difstse M j dod § daRf sagE¥kd B)Y o BRW jtoj BJMES
oLOdBsHj2MsoadY GlftOodlsj dv 28 § sdkzyok

[t S ————>{ Sout [ qgp>{ Rin > mingaR
tdfMm. 1 20GksHj2fMsodj BlsftwOodlsjdv d §t

AsStedBOdzd L 2 j &3 Mmdzj Hize M dj dzj W stc dzO iy’ dzr j
f ts d3ts LTLE

c cuttsBh jdadj dzj toBBEtsefd IsSBRBRW JstcOr SHdAzso o] (
G x(mi Sout@mi Rin).

c CsOdOdz dzgj Isjtew jls Mmstseh jddwve. s mdd
llsts BL &OYOjls, ylsjEzdd) 5% eot ,jodzdWis dzj fuizsids
Miskj BEHEIS HRBMIsOo dzj dz@ o
G(mi Sout- F(mi Rin)).

[sBilsdd, vyt jMdd kddsod dsfhlk' Nt
sts L lssdts Mos2Mso O dzgj HsMsOlBYdts, IsO
Hoj Cnidf dsfsdz’ € & ofide fAfds dabday j"dz®, Ist5 s OC O
EPHo dzj so Stew dzO B 'udzd & B dztz dzth)f lis Qi fy sz B O j
ftoj H ST &S O M Jj yd Wd SsQiyishds tdsiati+Bdts?0 ddrts
dmisj o, f4tyHnOEndn ) ttesjBH" {§ tifO'G. O Is
MftcOo j Hdzdo sMis! ftojH' HEN jes8 fMot2flse
LOf dMOIs! :

G(mi Sout- XF(mi Rin)),

50OC MIAQC BsY | IS oat RN B HED t6 | d5j dzdzts .

c CsOBOE MEoOdYjls (Y HEME. O Cl®ls jsk d
fjtojHOds SlftOodls) djds at, | diskzs | ksH d
ftoddvlsts § sz WOls j dzj o 4 j toj H
G[mi Sout@xm | Sout@F(m i Sout) -

F(mi Rin@xm i Rin @Fm i Rin))].

JIsd3j Isd d3, Ylsts o f tojxmif SoutiskE jjb IR et v dzC
stsets, vylkser M j ymdbkd tePte Sxp@Ed sddajls ts
F(m' [ Souf) MmOt i ts M BJ day o d freCladits j e |
st @0 d Is jmizrS.,0ut € 56 H O

c sOkOd dzj Cjdzjtedtelzjls Mt jddy ff
dz¢ Btjo Rin Hisdzy dgts BT Is! LOOdzy § S sdzOC
sdMitcd LcoOddjd S jcOBSED® @By ik Bk
bHEGE des U 5 tc dg@rzei 2t d G 5B 6 OL 53
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G[(mi Rin)- F(mIi Sou)].

1 tod Glfklsmlseadd ©fjtcOstess ftoj Hh j fils
Y j tcOQls 5t

G[x(mi RinU(mI Sou)].

 ddzOdd yj MSd?2 or Btste dzdH j 6O

I et B dede jEdz O M dile j dgOr dzj S lsster j
Mjtcodmr) ftjHsMlsOodws lsfw o Hj dzj dedz’ o5
Bsydls dHIsd 8 fedmetsjddd OHtjMmO (
LOf tetsMso ojdzda®ny EPHj dzH Odzdz’ R, t©OMY ts]
sBdzso dzj ded d BOS j €O o) jet §slsjtd
HsMiskzf sd, BOXZOdMEBES §[jB " 1 @stc IRdESE g
omdMEj Bsls j dzyd Odz' dzgs Bscbkzls 1 Ists Hj dzOIks! .
o dz#Bts? dsdBI dzls otcj B3 dzd Istsdzr €5 tSH dzts d3l
COLWjNOjlMY ftojHsMsOs dvis! WkdSydes.
ZOLT 90j & 2 cdzdHjtesdge, HEsdyjd BF k! o
WS yddzsG HO HtMisOIstsydzs o BteOIs! ff tots
Hiekedn Wl dzS yd 2 pOydzs o' BteOls: f to
otsL By detslsw a3 o ' f ts dzdzj| dexdgdz’ 2 O difctsiRdz Jstolz dz
O flsts@ @t ks ddzH §o sk Qglydiesmisj2 d df
tOd Jietso Odzd j sde® d € OF t to t8eH YOty | EEFSOL 5
dHdv MmesmMstsdls ybsts fesyjmm M Btsdjj of
dd 4 Is dzzyh dj otL itsy detsflsd.

ltejHY sdzsy d dfs MPpleay ydaetgy | ud mMdzs § des/yj MMt
dzj S sIstster 3 S sBBEzdd C Oydsdzdzr 3 Mtcj HMIs:
f oo id OfMmddz tesdzdz®, COS o tHytdgsH ™ Hsish j
dLBBOY J d&. dzO tedfm.

Py P | = Pn

s SR izirC QY fiyls

tdMm. sBikizdzd ¢ Oydw d@ixHk fesyj Mnodgd

HM 2 ftsyjmm dd&3jJls EddSOod dr 2 dHJ
j Mo tse Odad j dzd dzj 2 dets G s fsteWHCO dz
yd MAzlse Mj™Y HJdOBdUJ MSE do dpO Y3 M
Clsdoadzr (dzgyj EZyOmlsekzsls o orBttcy) (d
Misdd o orBBtK]) o ofelyEy) dmdir Ha g s A3t
Isj 30 LkZHtso dzj so B sdz@ls aidj C $ Eistgdsigzlyjini©n

48



ftesyj M daj sy s Bfils! HEZROS Isd o c
HT 2 ftesyj MM Mmis Odzts asdsls figlyts dij Sdissd o dg" G
yjmm fweddddkoOjls EyoOmisdj o orfr BtsteOn
dd dai MmsOdeso dlsmw dzj OC Isd ®&zls dzo dzf Bzw
yd Mmtse HBsdzy § dz Brfjsizd odzjsdOsdd o def B J tdf
MisOdztso dIsMwis T fsif azdiz? Rlsmw detseor 2 o' B Bts,
dgdzj jIs Btsdzj j or MtsCd?2 dHJjdesdWdJSC Olstste, 1

t O lsted s dgdetsy j flso s Ol ROz & 16 HeC
AP = {leader, active, i <j | 1 Oi, j ON},

Hlpadey 5L dzOYOj Is, Y dsdzjidssiyyj fadieRH judstisds,
esy) @fisdojidg i Wsts dHj dlsd B &OBHILE UJC
HJ dzls d Wjf( o0 Isdiiaizj 2 dets d3 f tstoW H CRj i 10z delskaf jW dg
djeo SOyujmisej dHjdzlsdy d OO Ishsfeesimr dfCa=u3
d fiastsy J Mhspud BP Ylsts dzj OCIsdodzr 2 ftetsy,
dH J totsd3.

HOdz! dzgj 2h dnA Wistedidz dzd tctso € OR dmy tsdz
CLdMmisj dzyd Odz! dzzs CoOdessdW S Oyde s d
t s to ast® KtovQ dzldigitc "W o dzw j Islifv. ywOOifds ' # @%zdzs d3
) dziz yedBin 3O s 6 © Oefs e Mdzs sy j Minse, zde
CoOdzlsd W HiSPOYHHA T dzj C slststets] o HdzB) j dzd |
Bsy jls BT Is! tc @)D FPEHO vOK s j By jls BT
tc OMmh d Wij RESS. so0dzsdWdSOydw o H Odzdzetsd3
tcOMmMMdssistej d20 ¢ OC MsCtcOh j dad §

c CIMjGeHO ddi3j JIsMmw ctsodets tSHJdz dzdH j toe
G[$i: leader @ (" j I i: xleadey)]
v OC & OFR Odzdzts dgc CipdEAS\ IR A3 M HJ OB yj ME s
¢ tsls tsteth)) ftotsyj M Bsekzls BT s fJtco
(Mdzj H 59 Qls jdef Isdztsd Is tzdisHy) tefiPe) t5 AHIsjs tso S to W
dzd o J tocdzts. v OC )y jdzdets 2 tc @ffjfts § A3y dzj M Ofnc
CsdBzzdzd COydj2 fJjtoj Cdze yj dzed g sls BSH A
stcHtsdy By jls B Is! di3MH HdzOKzsts B @dsts d3©sLC
ote] BB dedesj] Glsmizlsmlsead)] ddHjttO. 1 €O
dL d3d dzd Is Jdzdgitctd © j H o " h § tstc d3lz dzlz dzO
GF[$i: leader @ (" j I i: xleadey)], ¢ slststcOW tcOLtcjh OJls
slsmizlsmise dj dzd H jlstOX dp@dzte o g@kizE H T Gigizs € d
dzd Hijotets H dzts © to j d3j dzdzts . H Istsy¢< d L toJ dzd
dzj 3 J dzO 19 jdz! IsdpEip M d3tsIstcd d3 fmdzj HizE h dJ Hoe O

¢ ¢l Mt di3j j sy BOSMHdBed sHdd ddHjtke:
Glleader- "I i: xleadef]

>|

s
dzJ
s

¢
g
d

Y
dz
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¢ ¢l Jne s j dgw BlzH ] Is HsMIsOIls tsydzts dzd H j to
dLBJ GOJIs € tsdanlsticdz@ yaf'ds @@ Isdzd H | 6 O, ¢
dzf ©"BdKOJIs dzdH ] 0. v0CB2 ool td
Istc B 5o Ouzdizj , ) detelzOIs j dzj dz)

GF[$i: leadet]

Clsts Moets2MmMlseats dzfj L dzZOYyo, Is, ylsts BEH
[dzs BkZlse jteYHOjIs dzdh ' Isdgdzts cytis ts tB fiplsi tg Wsdzc
Colsster » dzdH jte Mkh jMlselzjIs.

¢ ¢ ftedmizlsmilse dd OCIsdo dzts G 5 ftetsyj M

dH J dzlsd W d SOulgj tdde i3 DGR dzls Miskzf dIlse:
G[" 1,]: ((leadef @i <] Dxleadef Dactivg) - F xleader)].
R L MetsBteOy jded2 1 WW J ClIlsdlstdastls dizd wizjj 8 j
COGIs® disdzd dzls EMlskzf Odz o Jwdmikzlsmise d
Colstster 2 dBsy jls EZyOmlse tselddds ! dzjod L & 1) s tc:
Bsdzj dzs o BRHENMj O3 1 54 jsas’'dzlz ®Gclg g dzz'ls
fesyd Mnsd.

c ¢l tor?2 d&dHjt BEHJIS &kzyhj §tejzHirlsHizh |
Ylstse ' fsmdzj Hs9 OlIs | dz' jztk@Ils' o Sz OHEBY
dHjdzlsdW dC Olsster
G[" 1,]: (leader @x X leader @XF leadey) - i <]].

[ Isd3j Isd a3, Yyss LIsts IstejBtsoaOdzdj ted HY
Emszf ddz sHddz cOL, Btsdzr hj dzgj MlsOdzj Is

rezedy fwodigie” Mfjydidscoydd bjBfseo
OB 4.4

226.1 650 j 6C O BSHTLdZj 2 H dzw

1 OHOYO fteso jteSd dBEHISqiRY s oiaR dzed dzjd2t
"steszdzdtelzj sfw o Isjtedsd dzOR BBHj dzj 2 s e

sO3YH™ 2 fkis! o  dsG PO SrefrdfiiPisits % dzd

ftej HiMlsOo dzMThdRs Misedzts?2 | OH QLY tststdsiz alzi tc Hfizw
BsHjdd swdfcy MomMssdls akzOlsd) -~ Ybdags Y
o ff t5dztlzV HIOfdzdzOW (diicfs(te up iigO IsiisOrplgts jJ, i Is ezdf & Is

flsd, d&O Ctlktster i WdBzdzzO dzj o' f tsdzdzv |
10ydz f dzgj Wstcd3sOdz! detsets s dMOdzad™w Odz@ sto
[22]. 15 L OHOdzdetb Y Woltssteidglmizidj Ms ot fif IS t§ s d o3
tc OL d3j ylToAsEs: dzd my tizv W ste@R@Blszd yO f toj H MO
fMtsB 52 ddtsH j dy  WsdiEdidCtgits © O dzdz" dgzO Wtz gz B ©
MsmisswiglRls sW h s il C slsster j EHiso dzj Is ¢
Witz dz) smstetsj dzdj IsOBdzdyr ftesdmMatsHdls
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Vtodo jHjdedj WEstogeimae? SOy ddzts 2 W tste d3j

R\ZSCHO WSt dlkdk dz0 wd dzjsn € ok jo M Isj i)
slsted yOded v &3 (Clstster j fls W ls s d

o Hazsy § ded W B ) . Y ldgelzj HIES 8 | § 6 EBH dpeizO:
xxflf;
x(fUQg) ! xf@xg;
x(f@g)t xfUxgq;
f- gt xfUgq;
xX f1 X xf;
xFfl G xf;
xGfl F xf;
x(fUg)t xgW x(fUg);
x(fWg)t xgUx(fUg).
1 tod a3 te
1 d2f B(F gUX(hWr))).
b ls Qe G xg@X(xr U (xh @xr)).

{IsBIIsddz, Ukt LIl sy Mind LdegO cOoj ddsr J2Is
dzdy j Odcttedlsds ©OBBKOjls d HEY ¥ stedkzd
1 sfpdzj) L ksets HJC B s tckzdsp ¥ s isz
f jtoj 3 madaize S OxeHdsRls tgjjjdzdzj 2 f,5HE skEsk e ts
fsfdzj Hde W s JjteOydw () ijfEGdgdyf sdeddd izl v
HisB O9 diVtWicdglz dzlz  dzts o r IG(p € 6)d s wgetdsdzl ¢ dzl Is

ModHjlsy d Mise fsls B MBI, & eHEEO]] todat
o JtedzO. GClts 5L dzOYOp ¢s§ 5 HYlsddz | §H s BJ dpdpO Y
W stz dzj f shW@dpidslkzdls Msslse jlsMise & h d &g
fdtej d3d drdz" d3d

}tod 34 to

1T daf UG xg@X(xr U (xh @xr)).

dlsQ@m, - Gxg) BG(p.- (xrU (xh@dxr)) 8G(ps- X p) D

(x fUp, Dps).

1 H M edfjodStcd OlstsiOtedz Sts HRE tzY oi3f trezt & toc Bz «
G xg, Brida dzv  SHY sxWEDxr) Y  dO i tsH diy

f S5HY tstcB{krdd (xh@xr)). 1 sdzjs saEfipj OS] §HY S
B' dzdO jdetz® Mtstslse jlslsokshdj ObtdiOtds j
W st ddlz dzt o tafol o jIsciidgtz iyl
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10 HOGEEEONE@PEcY S@HKEEO ] HNlsOs dv
Ctsdz & deS ydé SHoBES2 ¥ stdkzd i fsH
s jtcOstese, M dzj NS dCptdy , ¥ Twidik &zO d3.
ftod d3j daj ded j dzj S t5ls s st ¢ s Ols & dz s ® (B dislz dztef ciag
s j cQdg Odgls 15 ol tc Ot j ol Gl F Stc Oz dz |
s j tcOls wsgoj. is'te j B k2 j Is fyw dLBOo dls! Mmw s |
s tcjjizgzzc s o dH O.

1. RLBOO d&zV | v Gfsls [ dzw COYHBGEB sOC 56
o P dzso zr OlstsdB3Otcdeiafs LYQdgjddgidglzdeldstsls €
sOC 2 Wistcdlz dzts 2
G(pi- r)BG(ri- f)DG(ri- Xr.

o 3" Mdz f § tedhdsindsolssdss d3,  jlds ts¢ tisedgdO i § e,
BzHjIs o jtdzs oMmj cHO.

2.RL B Qo dzw jGCdpf W (fi Wsdy ) . r dzw € OXfpHsteid 8 dzZe B Ots
99 JHJdB dso lztf j @Bly sypdeadar © d3j dzd 3 { Istsls €
sOC 2 Wtz dzts? :

G(pi- g Ufi@r)BG(ri- X(g Uf 3r)).

1 j o] BindzOY s sOSC 5] i iRdaQjome] mjddj

o f sdzdav j Istjte o lsdAs,, g js?2 Y Gy o & Iyftactalzday, j Isidye

Nd MOds] cOttOdzsdelzj Isimw d&zO Mmdzj Hize b j
3.RLBOo dzv j d¢fpy- (fty) ) . Clssls 1 IsOf s Is dzc

ftcjH" HEN jE B Istsdz! € s Isgj df, s cdagdBtlz H ' o &

COtOdzsJtotso Odzdzts dzOMiskzyf d Is. r dzw € O H t

dzso Iz © OlstsdizOtcdzz ér; dif j e P d3j dzdetlzs 1 Istsls ¢

W tstc d3lz dzts 2

G(p - 6 Ufi@r)@G(ri- X(gUfidr) @G(p - Fg).

A tStec d3lz dzO slsdzd yo,4 Ismw tsls ftojHr HIEZP j 2

Codz 6 EHpPBB®G) . 10 MdzjHkzeh jdB hOc] 1 Ists

zdCodHdJetso Odz.

4. RL B Oo dzVW (@' Ff)sls 1 dzv C O} HBBEB IOSCBBEB ¢

dztso ¢ OlstsBOtedzz d I BB dedlatizlz ¢ ssls € 5dz
W tstc d3lz dzts 2
G(p - (xfi- r)AG(ri- X(xfi- r)) OGF xr;.
o d3f Mdz § J terfipfgifiplsdistallls o Mdzj Hlz® N fjde | t5dzO
dzy dzOMbiz§ ddzs ( YppMdzif @ U qzo CRypsfod © dzl
ctsBjhOjlse, Ylsts § shpozisdz@): ¢ SHR O Isd 9 O
MisOdzj Is oy ®tg ldeadzgOls ffisle @ alzpds , o J 6 dz0O.

1 tod d3d to

1T da®&p, - G xQ).

g ls O @&lp- r) OG(r - xg) DBG(ri- Xry).
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1 d&p,- (xr U (xhdxr))).

uls QB - (xh@xrUxr@ry) @ G(ra- X(xh@xrUxr @r,)) @
G(p,- F(xh@xr)).

1T da®(p,- F(xh@xr)).
t Is Qdzts
G(pz- (X(xh@xr)- 13) BG(rz- X(x(xh@xr)- r3)) GGF xrs.
1 sfmdzj o' ff sdzdzj dzd W ofmd A 1 Isdn sff jtcOYC
S5 JcObEitesf sL JydqesdzOdz! dz@ § § SHW stcd3lz dz
i tcsmisgdhiE sH .dzOW { Wetstc df dedf@s plstc jols] H :

PpOG(QA(ri- Xs)Bé B(r,- Xs)OFt,0é OFt,),
GHJp, O, r,€,Mn, s,€,% e, ,ty, 8 fsftsL dydsdOd
f sHW Sted3kz dzte ) O jidRfstBtg Odz' dzf = s j tcOIlststetso
g4 d3" Mfdsdzizyj dedets2 s stz dp cteggR p@o z j Is Is 5
MisOtelstso r 2 dsd3 dzls pctarjid]fplfoelz j ISV totdiplizedrGO e
rds( fitsfls h) HtsftojHjdzwe s EMmdztsed] dz© Mmdzj
fsLdydd d@sHjdd sEdfEEs 1), W BROGE d2'0j &3
dse dv @3d MY, wi@edpindezd o 8 HEMisdy d '
s hils syadjvdd stedf $J.
1 tod d3f to
Im h g de@ f) i) ddPistddg B (82 (F g U X(h W 1))).
1 sMmdzy of fsdzdgj dedw oM rn S dMHOgdny i
fMdzj Hize h z8 :

(x fUp, Dps) BG(

(Pr- r)B(ri- xg)B(p2- xrB(h- r,Dry) 3

Dri- Xry)B(ro- X(xrdh- ry)) D

DB(rs- X(hUr- 1)) D(ps- X po) OF xry).
l sffstetsj dzgdj IsOB dzd Yy’
[ Qigz Hdzv PyERzos, e, 55dt,é , thlsOBdzdyod MmMistetso
fMdzj HEE h dd3 tsB tc AP 8§ d3dzdztsd g fiplis e ts ofMmJ n Ols
ficj Hdztsy  dad 2 ff t5dziz yj dedzts 2 Ut tg esbipré™Ss @ s @
9 Otcd Odzlstse L dz2Oyj dzd?2 (Hotsdyds = dzOB sStotse
ZO COYHTM2 otsL BsYy dzr 2 Ho sd g fte2dzizdzdss] =l
OlstsdzOtc dz" dzd ftoj HdzsY J ded v &3], Ctolsster j
1 Of tod 3 BP={abiiry o o jteh ddzj, TMtstslse jlsls
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{abc = {1,011}, OCkdody ObtdkOowdici OiejH
fto] HdzshdajdzdQS Is d o dzfs .

stejH {tIsdr ojthddz Cisls@®ddd BisdIs®$ Is B
Ho s5d ydz 2 ZzOBtstc EZHBoglkzjis) @Y [pls | ¥ tstadgK
d mlis d dzdz" d3) . [ MisOdz' dz" | 0§ @&y dHizs dzy tz® O dz:
or fsdzdzgw Is+ mMw o MJj GHO.  Odzj j, xHday  dz® B
HsSBOo dzWw j &3 tcj Btct®o d¢ o Loy dedpifizde d Istsdzr €
Hdzw  dz¢i istsG &n oH tff sdzdzV § IsfW  ridBTs@ay ¢ O§ dss

tcj Btots Mistslse j Is fiyls oXs) B @(fy dzX & st (20 Yy 04 Is,
Ylsts Hdzw i gigsfipdeds sfyj 2 yOfy olgtf sz fdatlzj H Iz ¥ h
BEZH jIs o rsftsdzdzj dzts

[ Odzj J , slsd3jlsdds o COyjmlsej MlsOlstsor
dzj S sdz S t5) s, b Cbtster i Mmsslko jIsf
EHtso dzj Iso stewWpj Is Chifisttdsdgzjdsjifnls o Z j Is EMmdase d & ,
9JtodzO ¢co dsd3j dzls o tej d3gj dzd O e .

) sfpdfH dz L sOf  d&zOL T 9 Oj Isfyw ¢ WehfghSj s w |
dzj 5B W L Olsjdiz a6 it dzOL dzOyj dz HkzW BEdj j !
BSHJ & L ssde d BPHUd &5 ISfipg g lste'Odgdlils,®  Ists
ofMj fhklsdi cakyazzOWBf s B j M6 ded peadidz’ §
Br l'zlsd ® ojtwhddy , o Clststa(jdslse 1 iz
m . 4 d&0jlsmw LIt ¢ te] CdgtieHnjddadiz’ edfgd Az HeOjdag
Clstste’ & dzjls dzd BHoEEE § SlsGSEHREOET I o dg
Cisd§izj Is §lzlsd dd o GHdkz ojthddkz,
edidAssh | ¢ B Ein ERBOWT yjs s @ ¢ 5

Q—.

flsswddw, dL Sttt n mMehjfMsokjl &t
pdzjlsotstews h 2 Eiksedwd MO  Hdds
Sdzdgw ¢ smv  dz0 S OCtd&  f kl§dze sHedfipddEs d
osdv s h g2 fHj &ZOk! 15t 4w WS Isd o d
| 3w Sl tcOL ,d8jlHeiq Isls Gsediplzyy  H)O s 4 i M6 O € s

Oo j Hdzd ot GL2K .2 Is | 2
@jnjifsdrs Hj2Mlsead2 Mdjukjlk ©hksosdls
hddz , €l dpO wasdy sy b dgistOd® digf 15! .
zlz \ § dzdzOV Is OB dzdsg @ Of fiplsl) fipsdcOdpd2jdg M d3r
BjMCtdaj ydz' jsflessf s ss Adjlse @y
1M dzj € sls e yds to O CYsletds TL-dgs H j dz'd dzO y j
Cso tfteiydzj Hiso Olsj dz' desfls! Hotsdudy R dzO

Olstsdi3Oteds i3 o Hdztsy J ded W d3) . [ fpdrds da®O ) fn
Hdw G kklds o IsOsBddy) ftdhmikzlshmisekjls
fls Otels 2 *dgOD d® dzts o5 . MsMls s dzd d

2.1 emBif zloy sfstd | @y sls zdd | @ do dzt d3
Msmis ousdafds 2 Ylsts SO HOVY sl Egd s daC

—g §3 §- =@

P QY O+ 3OO NI =0
b0 sSssg0@F "TFHFFO
Q—.
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sls 1M HEkOdse dlsfw ba jchfst dzjdz@izs] UsAm Is &
cOfnEOicdo O GOV W sedisz ZO o j tdzO dz®

J fjtcotsds Mo ts2Afjldsoinjw clf Aca|@rplzldsdigds o dftg H j thidz(Is c
[ J 2Mlse dIsj dz¢ dzts, dzO 1 Issd3 . ¥ tzisls( s dyldgic dzlz dzO
sls ImfHstO dzso W Isfqpw o jtoder d3d B J MC sdzj ydaets
L Issets fkzlsd EHodzjlsoatsteWw jIs Holkzdz kMmdztse c

c L &jkiBsa@gEEslstt’ 2 BjMCd ydr 2 ki

¢ HzVv teitpdz] J By dzs HEBBKOIS! MW HES dz¢ B 5]
9 J todzO Wtis tc o3lz dzO

[ HdzOClsz o jdgsyfadz B dzts toj Ctsfd o dats s tBH O
fdzz ynidzd €®SEY 1 Isda b fdasdiRt amls jz dsGgats
o jtch ddzg dzjd tsraDEGded{ Mzlsmlsokjls o d&sHj d
(. RGBH,jEYOd]Y VYstthkkzd OslkttzPBduyy BYJJ
I scc o § B Pokd OV sy sL dyd @M l<zow W t
Hie) MisOdsse glsmw o jtedzts? B j MS sdzj ydats yOf

lted fsmistesidedd 3O dadfipis Cfftets W3ismfy Isi f ted
ylsts dL dzjj BbRHEI dMS d¥ yj der dzCoufnfith g l6)Q to
sMsOd d& j, ©OS COC o BSHJ dd sijsdy d
Mefissw ddw, Sslstt’ j HEGMEJREag| ddL )l
fems2. Cht L d@ydjlskowy ks ok i dsQd to '
ils OCtets fikisd, 0O SCthttesd sdO mlsoc

Is obttesd Mot2fMmise | fBUslEstonsj fizdsdgtyidtey
SBOdzs sttt dzin)z " iy jzdagsts . 2@ sMistets j o
BisHj & dajs ClLNiEEe. d Is j dz' dasj g q dz'S O is P dzg
fsflstetsj dds ) &syideso jHfigdEdsu™ j o fipisslso j Is
st Bztz@dgj Hiso Ols j dz dzts, dMmkzE PHbesRjle jtEh
RO slststetsdy o fi)jo rYicdeadgizidrr Is fifw B j .M S GSlsizg lsy dafstz Is
st ls fyw fdzj Hizy h JagO Yy OmtBjtc OL isEE d t© Qlj dsfi
COMMBOde O dss2 o jteh ddzr o tgj tah wfisisds
Loty Isdi. tHREL,MdzE @ ols OXj st dzj ydzs s d .

I'fmd dLdaty dds] &) ds f§ iEHsinddls)'d,Bsls
s B52 o jidd,Yus B &Els§[slssists Oatdsp v Is fiyw
o J tedz" d&3d B J MISSSIS) dy detBts cUOII H B2 B dzjls . H dzv
Cobter o 1 ts Ehdbsdstdy o izt Qdis dz0e d
sjd dzj Bjdajj, SONHT2 fkls! o dBH,  d
WS te 3z dzj

PBGQD(ri- Xs)Dé B(r,- Xsy)),

CslsteOw lsddyojlsmve sdej 2 M i5e das D d ded dsls t
dz®.
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{BtcOIsdd3 o ded 3Odzed § H o fydstis? s DL Oedzegfity dzdzw
fzlsg 29 Isdg Mzzy0j, jMdd ¢uyudmkssO kOB d

o d3j td OfMEOIsteds O 8 U 5t Bz dzlz :
XxyBG(

(xUy) @(xxBy- X(xByDx2)D

B(xBYyD*xz- X(xx@ByUx(yU2)) D

B(x(yU2) - X(x@y@BxzUxy@z) D

D(xDz- X(xD2)DB(xyBz- X(yQD2))D

DF x (x Uz) @F(x (x DY) D2)).

JJ BOBL®ROtcdz = f txjyd zzts 4G jlsdf8Wvig t©f lists W dzd 2

o3
tc
sMCtsdz' C oMjcEHO HEsdy dedly, B ¢ dos jyueEQ
sMmistsw dzd W , 9 C(Blsster n 2 .5620 sdiE) 9 jSB @O .daC
z

&)

. eBMBsWYddw IsOBdzd Yy’

& :®
&)

z

®
& O

{dm. ¢2lsode J MoMissWdd™ kOB ddy’
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Jfdter MpYE-2 KNE)DE O(r,- Xs) ) Vstedddtekzjls
fdzC s d todzr d5q topflfe j7dzCthdsrl dE@Ry j dz¥ o j o]
slswsed &z d L dz@ TsEzplsdgedatz s s ils sw dzd ) .

g4
- 15

11— C

()

e

X .

xz | 1 xyz
~
\\\\

tdf.) PeyotsH' IsOBddy’

ulsOlsor j iMchsskddy o §lstexBxy.o j tcdzO
{BBLAEZOUYddB dr Y dtod 208 Misted dzC OB (ted M.
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—
—
—
—
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—
—
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- / \
" xy.z e
\ /
FEN o
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~ ~
~ —
~ —
~ —
- -

tdm. uBOBIB " j MmMisswddww I[IsOB dzd yr

SOYHOW (L & @x W a5 to difexdz Ty) B2) LJ®H @ dzO
shistY dzd 2, bHEcO&SKEcRNEsd ds : JL S Oy
GjLbd sdteks h j2 csHjdd jMls! fkl: o
C ZOMMO. [BGL ZOYU]HE Q@OMNM' dskjtcodd (
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1 85COyjd5, vyt §odkzyddsh: d&O kjSkhjd
ofMji cfbkdCldteds j & FxEED dfgjte’ J|B KO Mis s
sHdts Misfistsw dEfxixDy) B2 bH &£ QzOLi®)] ) .
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- -

tdf. v 2e&d dzOdz dz' j € zOMMr Msfmilssw dzd 2

(V]
1

X, Z

tdf. v0BdH.yO §tsfhdj ftshistets] dzdv

sifjt! of fdzdedds ¢ UQUHEHd3sOBEEyda. f
XY, 2 dzj dz L W HSBtOIs! Mw &6 R4 1.
L Q¢ dzgzlsts. vHOdZJAB j2dY. dL &BsHj d&zd (tedfm.
vdfite! LO@BIIdd, xgssdgs NHehEdvdfy. (!
ted®). 11 tdts LOyJtwtdbkzlsts (Jj Mmis: Jhd BH
Mz Hizj s BEHOG I :d gV HzZF B tc Ols+ mw ) ¢
mMemlsswdzdwYw tMsOsIlsmw, KOS CO0¢ dL dzdn-
fzls! d HBBOIS: MW CO¢C HB CdOMMO 1, Is
f sz yoOjlsmw o tjLbd O], 282 cd&zvHdIs, ¢
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x 1%y,
2

\ /
N\ /
\ /
N ,

\ /
o
\_g_/

X, 2
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/ \

tdfm. v0Bldd.yo o fwsyjMminy uwudmistd

A

tdim. v0sld.yO f§sMmdj ydhmistd

lted g 4 OMMd3OIs to d HB@F dfx VA3 dzlz
ljtcjoppddepstcdzOdz’ dzlze W tstcd3lz:

G((Z]_- ZgUXZZQr)Q(r- X(Z3Ux22®r))).
1 sz yOj Ismvw Is Qjezdzpy © RRAF tctf f)tc O Y
1 My Mohis®w dizf Y- W dzw s Isfpw MisOwlstso ' d3d .
Clsster j IstejBlzjlsmw fMmjih Ol B MEBda] Y
tcOLHjdzjdgs dzgO Isted BRZSCO dJL 2, 4
qa&d JIsmw jhj tHds MhissWddj. sOYHT2
f sdzdzr 2 ocdEOMc@f HBEe BRSSO dL dz¥ B 5G 5
fjtejrtsH © dstBtSy, o©Cds yow {fjldzr o My
BdsC Od3d L dzOyosr Is, Yylsts dti COYHBGEB T
dmretHdls Mitcj zC O, JMmls: fjtejrtsH o § Oy
s dzO 9nBBHdIs. W Migiefte | dz83PJ Isdpl » H & B dizs ¢ S ¢
Msmistsw dzd § ds, bts {tlsts L dzOYoO s, yls ts
Msslse jIsMlsekzs h dds BSBOL 5d3 MeowL Odzr M o]
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t df). vPBE. YO H Bz ¥ &Yz

sOC dd3 S otc @zosaginuyd df j toj - SH T

¢ BBy HEZ Mhdgsomaty &3f Mtcj Hdzj 65 B dZSS 59 ;
¢c BBy HE Mehbey ddzi disf  ftcOoBets B EZESC B9
¢c dL Mtz y ted Bo B fash IPre'CGlade s ;

¢ BIwlgternddd3 MsMmistsWdedj d3 d Mted Hdzd d3 B dz
¢c L MmMhzpytd® BdEZsCO 9 ;9 jtrndajj MsMmists:
c dL o jtcn dzj cdas fiptsflytovCOific 5 B dzs € O.
1d¢0¢dr Htekzedr fjtojrtHtse dzjls (o yoOMml
MsMmisswddw o MmjsBW).

l tetso j8C O BSH  dzj 2

YJtely(M) tBtsLd2ZOydads d3detsy 4 mMlsets ( BM. M$ 5 dzj
[ dzts  dzOL W a Ofdgsigv. dzdv OB dzd yO©, fMtstslse jlIlsMmiso |
G, 5B O YO JisA®j OS82 Cdzs yjots?2 twjLizdz IsOIs
s OB dzd Y, By dets s dMOIs BOL s9 HAAL- fr j Bz
st iz dz.

1 ©d e dzr 2 B IstsH ftotso j tcCTH-V s todsHAids@bzy j Is i)
L OH Odzdets 2 M, s iz fisdzj Hz¥ b j d3: f STsdets  d3 |
W iste BBziiz’O f sdzjetss ftese j tod d3,Ly(Mpl jLigqBRts  dzd
sfemC o hdj o yd fiyddy sagly o | fipdifilple jzdsrls o s

ftsojHjdeds sH jdzd, o Ists o tcj dOBCdEALY "H 51
T Mtstslse jlsMmisalzs Is ¥4 dzOj d3ts dzkz ftsojH] dzd

o 5L d3t5 dgsHj difdige W oo dzv j Igjinfy deefiM) | dz@(Ta)iz s d

60



By des L OC dzs ydls! , vyt &sH jldg Odeds <o dzj
fSHRW®Y j s ftodj dgdzj o' 5. [ HdAZOS L OHO
Wit Cse  HdY i3t PSPAGE] 5 ARG dzE i d Is j dz' dzts
ontHA & . Hs@GdzdzOstoz H dzg" j s OfiRj BE ks dgsH j

1 O34 Is d d3(M) ulls(@:) U (Ly(M) ELy(xTe)=A) , €@ st

HiSY tsdzdkj) izl PCBWH j dz' , d3detsy jMisatsds fzlsj 2
Hist sdzdej dzd jJ — d3dztsh.j [iiHsdz@C i Iz Isdp@d dzlz yh 2«
Oz stedls d3  txE;fif ltec@s)j jiEfRYe OH tc Ols d Ydzts jdz§ MY s dz
i MM H | taipidshnls 5w dadRfy s Hig S s fls 5w dad 2 H
dzj Sslststots? cSsdmis Odzls 5L dZOYOjIs, Yt to]
syjd oj dzd¢ O.

R sdhatkdMmise s, Mishlydsish Hjs fds dislay dgif Ow  dst
L CodoOdzj dzls dzO d3ts H JUdgy(x ) dzly (Tu)s to off uCaiglachy
fhdzj Hize b d2 B sdzj J L WWJSClsdodz DTL. 3g SH
gH 4 w mMsmissdIs ) Is 5 03, Ylstse T f smistetsd
Nd 2O Bse s UMmo wORIlgfadO tsB tc OTs dgs H JlsdDB talta] jylO
dzj % 4 dzOIs§ dz! dz" § o' yd mdz sy B Utfidisthip'jj dg'd.Is* ¢
([ MdstftHJ ey dilsjda R misdzzmMCOs h d2 fEis!,
WodzW jIsfw HBY MG OS] B Itz isf ted d3j 5 o " yd
ZOtkh Of Is (ffo © sy dipdrtipw jdzO Is its  dls' tsediplsi t5

dzj WwWodzw jlsfyw Mo 2 fylgofifcidg dyiH j dzjfls s OS &
o ydMmdzj dzedf o, f tededzv j Isfqw . Clsts tsBi Wfpdzw j
fdzj HEZE h jets d3j IstsH O: Ty # t Is & tisdilalflf dzn@z) dzd
L lstts f totso § tod ls(M) Els (49 dzhs. dzd

v ftose jteCd fosMdzjHdsy 665 0o j dzMlses O Ml
BsH Mg Rg } 2Mis! MdegHjj IS8 B §Habe) , O BsHj d
Tvg Ytod HMNIsOo dzW § Isjte Cilg&BRS Zp, Labghbls © & §
Bdetsy j Mlseots MisOlstsear 7 MsfMmissWw dzd 2, C slist
UEHO Hsis f dzo | HNY d4FJR, &', Label) flstetsdls fipw
mMdzj He h dd3 BB ELOL BA:

S'={(s =) |sl Sl & dLabeb(s) £AP = Labelq)};
R'={((s ), (5" o)) | 68)1 R (s0,5p) | Ro} £(S'T S);
So = {(So: Sop) |sol S sol S} S

Label (s, sp) = Labeb(sp).

[fejnjddd Ekhdsedwy HdMs O OuasRs iy d s,
fteso jtedd3, Mmbkh jMmidbdezjjsC id] wpdy 698 Wb ,d 2
qL ZOYOdz' dzts ¢ ts fI;iBft;;IslﬂzgidlquWstGWﬁh q 2 '
MY teOo j H dffoliiiiisSals o dz 2 Ocdketstedlsd3, tojh C
sBMkyHOWKOPY). o  Mdzd OS2 Ghkis! M fijkzh jf
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fMih jflsokjls flkls!, xntsolSdyjtds swvzdsh g2 W o
Cdzlstef tod d5j tots 3. H dzv ¥ s te d3lz oz

| toj d3j dgaz®wY dzs Hztzs e 5 OCRUE M) [sles®j Is f d5,  yls
LOHOYO ftetso j toCTd Vv gt PHPRCOE] 5 dztlztsi Xy j j

tojh jddv bktejBkzjlMY tOL®&Bjte ORI €O
slsdzsdlsj dz' dets tcOL B2BO o ntHM 7 HOdzdz A

2271 jed¥ SO fsdshd OslssdiOlkts

1tod ¢ tothBLiifeGsi2 Mlse dsebkzls dhif sdz L tse Ols!
ftoj HIMsOTIA ladglzdzr o o dHJ ctOWO § jtoj nt
mMf smMsetses B &z tOMmdssistcj dz © ftojH" HEZPh j
mMf smse, dhf sdz L EQjolds WHUIXs . dzQLET RO § A3" |

1 EMIAP T dBdztsy j Miseots  Ols s 30 te dz’[ B 5 B Mgjj daddzisdy |
OColstsBOR dzOH &Y@o s BZORT 9 O Isfqw ujls
A=(Q,qdF), o Ctlitefs?
Qi ¢ sdzj udets§ @3tz St dzef B
Qi 2O YyOdz! detsj ; MsMmistsw dzd §
di Q323 Qilstsls Odztstigtizish j dzd j ;f jtoj AtSH SO
Fi ViMoo sCfitphs Gz g flso .
fdhjdg Odzetstedlsds | jtelsO, 1 J6dzj7H OH dW Ot
siistetsj dad W Qo ssBOYOstedzlz &jf. Hlrlo jhT s
j B stcOdz dzF 2 R RelesPlsstcs slsster 2 st o] F
zj HEE h Jd3 tsBtOL t5d3:
GRy =x(x0Uxy).
[ dzv dzj ets o jtodets, dzBffstsdi zjnts,o sO dz@dgts ¢ dfj diz
(Ry!y@{lUX(IRY)).
[ 2% tOBBIsT Ode tstedls B tdstaaiBdze IssijwdzO uflstds
odzj OIsd o dzz® ozt to G3z®drtcdpl O dztf s to dglis dzy dzs  § to
ssdz’ $t5 ¢ OltsiOtedy 5 o) Hdztsy j dad W .

JOdh jdEsH] fodo j wisdediz dzl TIC dzj ¢ Olsd o dats 2
W tsted3d .

1.1 Odzj ded s o M  tSHiWAD@eddFi.dzr o dH O

2.1 Oz dzd dz o M J f =SGHRdDsdgw(dzr o dH O

B RM{sdz! L W B‘IZdZJSr sty HJ Mlse O, sMmisO9
sedud MSdix, @ teoydd:

O 0

te)l

ST HEs— O
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4. RMfsdzr L W LBy HJ Misea O

A x(@GUy)! xGR xy,

A X(GRy) xGUxyd

A xX 01 X x(Q,
fsctezy Oj &3 sBlsted yoOdedw o dgzlste! Isj i3f ts5tc O dz
r dzw Odze tstedIlsdzO® f tslstejBlzE IsMw Mmdzj Hize h d§
¢ Formulai LTL-W tstc 3z dzO;
¢ Nodeio jtch ddzO ctcOWO ff jtojrntSHBSO QolstsdizOls

[ OdcttedlsdkO dzj o Oy des, o COCtBAE odH,
fsl sk sfdh j d Bad ddun st S stk

| dmisd dzat Is2c.2 L Nddés ©
struct Node

{
list<Node> incoming;
list<Formula> old;
list<Formula> new;
list <Formula > next ;

h
1 HJ fpeoming T M dMsS -tptg jot fjpidnils o j dadzed € ts o (9o
Clstster ° dHjls HEZEO o Isj Sodhnewd nexti teh d dz
fMsH jtey Ol MydmMSd foHY sSteizd dM- sH ds 2

A 2 dz€ yQreateAutomaton ( dzd i B d dzg Mistetsd Is CtcOW
QolssdBOISO 18] 5 Wistcd3lkzdzj

1 Oydpas Mistesdils! Oo ils3Afs  fif tsolsjstsRdz' j M ls
o j toh d.dzlz) j teinitgedzi j s 2Oy Odz dzr 3 MisMis 5w dzg
Oolsts Ol O.

[ dMls R&za\ kz dzC CepateAutomaton
list<Node> CreateAutomaton (Formula f)

{ Node init;
Node n;
n.incoming = {init};
nold= A;
n.new = {f};
nnext=  A;
return  Expand (n, A);

}
I sB Qo dzj dzd J dzts o 52 o J teh ddz or ff sdzdav j Is
Expand ( dzd m B.3).dexpand o LOadMmddismisd ls ) Odst
s jtcOstc® IsjCkzhj?2 Yyomlsd sV skl z¢ d
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o jth ddz dz©@ Hoj, dd
5jSkhOv o jth ddz® EkH

[ dfls @& Iz dz$ Fxpand

list

{

<Node> Expand (Node currentNode , list <Node> nodes)

if (currentNode.new == A)

{

}

if ($ Noder | nodes:r.old == currentNode.old
&& r.next == currentNode.next)
{

r.incoming = r.incoming C currentNode.incoming;
return nodes;

}

else

{

Node newNode;
newNode.incoming = { currentNode };

newNode.old = newNode.next = A:
newNode.new = currentNode.next;

Expand(newNode, nodes C {currentNode 1});

}

else /I currentNode.new dzif 2mls

{

lTBtOIlIs! Formula n dL currentNode. new,;
currentNode.new = currentNode.new \ {n};
if (n i currentNode.old) Expand(currentNode, nodes);
else
{
if (n == false or In I currentNode.old)
return nodes;
if(n [ APorIn | APorn==  true)
Il Y O®RgMjddj ojtehdde .
{
node newNode;
newNode.incoming = currentNode.incoming;
newNode.old = currentNode.old C {n};
newNode.new = currentNode.new;
newNode.next = currentNode.next;
Expand(newNode, nodes);

f o (n ddjjUgdn f
| L OMmN jf djualj aPeh dd .

node newNodel, newNode2;
newNodel.incoming = currentNode.incoming;
newNodel.old = currentNode.old C {n};
newNodel.new = currentNode.new C {f};
newNodel.next = currentNode.next;

newNode2.i ncoming = currentNode.incoming;

)
i
/
{
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newNode2.old = currentNode.old C {n};
newNode2.new = currentNode.new C {g};
newNode2.next = currentNode.next;
Expand(newNode2, Expand(newNodel, nodes));

}

it (n d&dibUgdn f
It Uge gU((f gX((f UQg).
It Omh jfdjddj dO Hej ojthdds .
{
node newNodel, newNode2;
newNodel.incoming = currentNode.incoming;

newNodel.old = currentNode.old C {n};
newNodel.new = currentNode.new C {f};
newNodel.next = currentNode.next C {f Ug};
newNode2.incoming = currentNode.incoming;
newNode2.old = currentNode.old C {n};
newNode2.new = currentNode.new C {g};

newNode2.next = currentNode.next;
Expand(newNode2, expand(newNodel, nodes));

(n dd3j d sRgdH f
If Rgeée g@(f UX(F Rag).
It Ofh j§dzjdzdj dz®@ Hoj o jteh ddz .
{

node newNodel, newNode2;
newNodel.incoming = currentNode.incoming;
newNodel.old = currentNode.old C {n};
newNodel.new = currentNode.new cC {f,g };
newNodel.next = currentNode.next;
newNode2.incoming = currentNode.incoming;

newNode2.old = currentNode.old C {n};
newNode2.new = currentNode.new C {g};
newNode2.next = currentNode.next C {f R g};

Expand(newNode2, expand(newNodel, nodes));

}
if(n  d d3 jalsd H D g)
I 1 Ods M j dagl £ d cdarentNode o j to" d da@mnvNode.
{
node newNode;
newNode.incoming = currentNode.incoming;
newNode.old = currentNode.old C {n};
newNode.new = currentNode.new C {f, g};
newNode.next = currentNode.next;
Expand(newNode, nodes);

}

it (nd&ddlb Xdm

/'l 1 0dj " jdedJ carjetrdNodedz” o j to" d dasmwNode.
{

node newNode;
newNode.incoming = currentNode.incoming;
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newNode.old = currentNode.old C {n};
newNode.new = currentNode.new;

newNode.next = currentNode.n ext C {f};
Expand ( newNode, nodes);

}
}
}
}

1o fodshd f sl kspizskisdts tdsdiEs Of BasE0 Is
[ desy jlso s Mofswmdds o MjsvY f(shsts]
o j tohnddes] o j tihitd dzlz O YO dz dzSqi st isutzQzd

[ 2 Mshisis™idgid dBdesy jMmlsa O OlstsdiOudz 7 ff
fjtcjoslr) ( Mkh jMsokjls ©SEHO o Istsd
ririncomngd UMmsslse jlsMisoakzjls oMmjd L dlsde
OtsBOtedzy &3 o' ME.AL'™ o Ocded ™ &5 d L

v COyHB2 U Gtekh st b Ehons 08 h j | ddzsy
(t dzj dijEasts € 2 Fidtsths fftgpChyj] MtsMistswadzrd v e tsistste
yi roldd dagfUy T r.old.

lteddsd et OMMdissisted s
stc BEGE@ERQ- r) . ltcdoe jH
stcd3] :
F(pRQg)- r)ttrueU((pRg- n)?
L trueU (x(pRq)Ur) ! trueU ((xp U xq) Ur).
s OCddd sBtOL 53, dzO o n SH Odze tstod Is c
f=trueU ((xpUxq)Ur) . utLHOJ @it p j o & bizf dAlzts i) dzj
LIssets ML HOHJY Hims jo gigdffaefiiE d iy defyts €
tsH jtey ON d2f. W B@ gk fzz MisL H O hades] ko lsSsDls i ts
BHkls StOddls! MW o jth ddzr 4§ thlstetsj dzdzts G

18 n

) dzj MG tsdz! € s

Jtor j
i3 Wstedkzdk ¢ dzj ¢«

2= ==

1 Of 2Mmisd &3 Bxmdddy ddéL o dzj ud dgd ¥ s hdgiendmiE O
ANstodBHEdE@3] j IsalbbdH ) s Istsdsz tc OMhnjdf@f dH 99j]j to!
o j toh dndgni( Is OBLz.

v OB dzd yQ@ Cmhlj.f dzj ded j nalzPtcd d dzh, d dz’

n N no
incoming init init init
old A f f
next A f A
new f true (xpU xq) Ur
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odzj § 4§ tod 3j deEkpignd i dz@z Qatr® Sny, 0 JA " ff ElAp dzj
LIssets € oMb dedetsdzgz 1 Ists2 nyJ WEkdeS ydud
lted dL e dzj yd dedndwitdsiic difptdn &) ¢ © jntah Qldggd O] Is ipw
o Jj toh dnetEl OB2)z.
v OB dzd yQ Rizi.j dzd § enyjotgihtaf df dats 2

ni ns
incoming init init
old f {f, true}
next f f
new true A
gl d mew o j toh dndzlf ZMis . v O¢ So@eS § Efpfisd mds € dzj
MsHjteydls rp j & JqUakIlststcts 2 M Isj Skhj?2
Mt d i df next HisSB Qo dzv j agde®s | fipth difddzCe sL H O O3
dzts o Iz 8@4@"5@3&2

v OB dzd y A Jj2e h3dndz0O

N4

incoming init
old A
next A

new

f

[ Odz! dzgj 2h d§

disd tOydd
 eso j6C O BSHj dzj 2

1 2fmis H O dg'

BsH jdzd IstejBlzj Ismw

¢ RL Blstcd1 &dafiedzlz dz' MstetsdIs mw

18 ad.

¢c I sHjd swdfSy bOCYJ

c dlstetsdlsmw  Istcjlsd?2 OoalstsdzOls

vOCts?2 OoalstsdizkOIs BERZHJ IS

ZHo dzj SlaTistewtedgzdzy M j ydW¥Wdsoydd.

¢ [ mddL r ¢, Hsf 2M¢ Oj d3r 2

fEzmls, Ists o jtedWdS OYydplats 2thif g v dzOH ts i lin)figA

Oo s s @EPISBHEMNI U Yol g2E5] Is Y
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BRI SteghizdADS j o § 5 dzdzj dzd J
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1 Codoe Odzj

foj sBEOL E£j 5w

1 ¢ ad

Hef EMC Ok fkisd

f tstinilstecitshy jdagdz" d&f J G
Cdzlstolf tod d3j to s



OdzO MbtesdlsmMw OolstsdzOls 18 °d, Mtssls
tc 3z dzj . 1OEB$%d®, Yybsts tsdz mMsiBs2 |
Ctsdgj ydzr 2 Oolstsd3Ols dzOH B jOPSlsETHA; QU ¢
fd3j udd GJwjHdSOsOAIL. d L) o BigLiZOHsC
Ojls MdzjHkzs h dd3 tsBtOL t503. 10 COYH
L dzOydJ dzd 2 ftcj HdSC Olstse dL i tsfdzj
ds tcOB tsisT f totsc tc Odzdzr . RMY sdz' L [z
or ydmdzw jIs &Bjlsc¢d dO0 §jtedrtBHOR dL Isj!
ZOp O8 Isfqw  Isj fjtojaBHT, B sCd tHeslststcr -
[ fndzd OCIsdoe dz n f jtoj RSHESO Btsdz! h j
dzj H J IsJ ted3d dzd tc 59 O dzdzts o' BdtcOj Is SHddz
f sfdzj Hise Ols j dz dzts fyls L d&zOyj dzd?2 ftejHS
ZzOB ster f jtojrtSHES o Ooalstsd®iOIsy 18 ad.

leddBjtc OolssdkOO 1% ad, s dkdy S d
ed®). 14. ANGRpBEI@ISOJ IsMmv ¢ OGdd scbpefy jdedado ¢
cpelHjls of {sdzdzvls! MW B j MCdaj ydes yOMmists

‘ True ’

{ df. 02.sI4k01s  ssdsed] yWDuiag B @E pe ¢

Il Qo lsts30dsdi) jdz@pdstf ZHnC O h d 7 st ByRIv dzd 2 .
IsO¢ 5] mMsmissWw dzd J Slsdzd yd des Hots2dzr a3 ¢
f smdzj Hise Ols ] dz' dztsfls d L dzOyJ dzd 2 ftoj HJ
f sidzj His9 Olsj dz' dztsmls fjtcjrBHISD 9 0Oolst
Mesmisswddw f§tsMmjh o ilshmv  sBYUdyClds dzj Ydas QOB
HBfEMEOJIs 1 Iskz ftsmdzj Hiso Olsj dz' detsfls! L daC
ANSteRZETREQ OolstsdzOls 18 5 (), fsmistets dzdz" 2
stsdz Md3" Mmdzj , Yylksts Jmdzd dzj Ssbster 2 § Ezls!
FPHitso dzj Iso tsteW j Is W tste d3lz dzj , Is 5 sdz HEGHEL
RAzZOtsB Stetsls, dzs B OW f sdzj Hise Ols j dz' dats s
Hsf M O] 3OV OolssBOIstsdy 1 ¥ ad, Ehtse dzj Isc¢

1 smMEtsdzr CE2 LOHOU@OR pdY 0B 6@ d3J o, 0]
Mistetsd Is mw H dzw slsted yoOdeTe.. i@ $sdfi digts B 8 B
Qo lssBROI HEBf EMC OJ Is dzs B " j fsmdzj HisO O
ftcJ HdSC Olstse Cslstster j dzy kZHBodzj lsotstow b [

rdzv  fswimdzj dedvw twOMmMmMBBsisted d3 . IslisAdzO Isy, ) ddc

fMzh j Misekzjls Bsd dals o tppatfj dedd,L 2§ 84 dzjp ' Y tsl
s OolsdOls o {jlBEIS IS dodsjHiEs] LfiE®y h j j

IO TG
GwwillF s O
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sfmqw IsOd3 dz@afnJGHG. v 0O
¢ olstsd3@pR) .14 ddzjdeQ) s | 6 d3
SHO dL djHtsfkzMEOsh jcets
Yyofmlss 0o lsthdzgOy: M@K G &
4 d&OnatHdIsmMw o HBYEMSC O

solzjls OCIsdo dzisletiddzdzlf j @ J:Efr]-ILQIIsOJIsfr]
dzgzflzd jH s 2MC O Ismw . 4 2Milse dis § dz' dat
dlsmw UtGJHUdetSMdquanBSrlsﬁstd@dzdaﬂsdsls
pakzd , 0" f sdzdzd Ismmw dzd ©OL Iz.

s h g2 1 IsOf H dzWLTL -WotsjtaaiglVdef ¢1Osyts d

BicOL s Odzd § d3sH j d&zd stedf € j ) Qo ls
i d QOoaltdikOIO, fodkzyj dddsscects dL dzj
UfsfnlstBBJddedSWSJlsiB%@E@dUd‘lLJ o 3§ Mists

q OkOkd fdj yos smv §jtejotsHT . Gl
o dzw j Isfw SHdts dz2OyoOdz dzts g Msmlssw d

Cddz tsBtOL
d dzd tc s 9 O dz:
p. i) tSehis sl jdzdf
ﬂ} tc,dzj ¥ f§dzd
N § s hEdls

11-

" Rasgnrhn
B "0

=@ I QNO- -
N & 3~

TSR VAT 0QOIFFHRAF
e
Q—

FES FFQR S0 "NQ@F— NI

W0 O g

ORE"

o B
tdm. I2edldpi.te dtsHj dzd stedfcj (0O0) d J4 Yt ss

fjtojarBHT ) dzOyodz' dzr | mMsmMistsw dzd W dmna i
COYHT2 fjijtjatH §fd] yojlsmw Isjd3d f toj H
)] Ctsdzg] ydesdsz mtsmistsw dzd d fjJtcJ ~nBHO 9 d mr
sBtcOL B3, ftcj HdSC Olsr i j toj dzts mwols figs d3@Pis M
18 ad fsdzzyj dedz” 2 v dzts jol@pdzesis @8 gzis Mils 4 O}
[te®] [ BjIsCd 2O ff jtejrtSHOR LOadmwlis Ist
fJtcd ~nBHO.
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Bts?2 f kls!] daktstiis@lotsts B3OS j odzv jIsmw st
j 2O0tedj o tOBTSIsT d3ts H j dzd tedtf €J . 1 54
B3y yos smw ¢ O¢ HtSUIZfr]Q@"thJ ) toj L Iz
fzmMCOjls dzsBRkY tsMmdzj Hise Olsj dz/ datsfls

L By dzs 3z My &2Ped W d P isjsdss 2 BsH j dzd
otoj B dz#BOWY HBHEMCOj B3OY OolstsdBOIs s

sHddds dL MmMyj kOted j o tOBSIST &BsH j dzd .

1 sfdz ¢shmistesj dzdvy OolstsBOBSO s d&BsHJ dz
MBLHOjIsY j ©g BggPHzdy, Ctbtster 2, s f
st Cts Isj ftsmMdzj HsO Olsj dz detsisd fJtoj H S C
Qo lstsBOISEsd 1¢ =d, d d3tsH J dz! & stedf € J .

OolssizOIstss SOCY ] WwWodzw jlsmw OolstsdzOIlsd3
mMkh jMmMseolkzjls HsfEzMCOshd2 fEkls:, It OCT
¢c Wodzv jlsmW sH dzad dyy JddzO o dsjL ef3tste) @F tls 'y d3SH § O
¢ dOtelkzh OjIs o j oM ¢ tpdeteizjdaglz iy j ydW d € Oydd
sO0Cddz sBtOLtsd, JjMdzd HSCOL O, Yyt dz
o foMmistets] dedetsds § j tobig) vizded ¢ O &6 OBOHAY
FHsodzj seotstew jIs M jydW ds Ouwd ds. Iz Hy IsH talOR 5
Hsf 2MC O h s lazsH jIs 1 CL j B dzvietsds Mmyj

s H j dzd , dzOtclzh O h j G ts My jydW¥decoyds .

ftcjH]I Wodzj dz Ctsdzlstef tod d3J ts.

sjfjter SOy jd3, yYybt Mz lskzttOd {EkzIsd,

qosj jlIs UBdHGi| dzj Stslstste’ 2 fhc] INd¥ % .d ¢ P,

f stesy HOJ d3gr 2 ftiocsenSHBA Ooalst®BOISO 183 (d
Hsf EmMCOs M jj Momisswdzdy . ol ztcO f Iz

(. edelE sk HsfkMS O] dses fklsd o Os

lempiif 2zls! , HBfEMCOj] k" 2 B skdzg® g [ ls 0 t5 -
MsmistsW dad 2 Vv ©Ode's SEipg'Ods dz02 H j Is p' § Elpd & d ¢ M
SO s2 Ylsts amMwits) MsMmisswdedj o dagj &3 9
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CTL-W stc d3kzitzt ¢ o d 9 O dzljTiizls @3z zO  ( § fdzd Is ts
mMEh jMmMseolzjls) HBMAHMD, d@Hig- siktctdildz o
Colsttots? HOdzj dz' oMy CoOdzsdWdg¢ Olstste
U=EFEGp- AFqgf sdzz (@ fFB8p- Fq. sO0Cdd3 8B OL 5
o' HJjdzweh Ow WOTke,3l pAGIGEN dgv?  dzj ¢ q endiadO dzj c
tcOMMdBZBOIstcd o Ols IsO¢ BHF¥L, J dzls | %t 4o tstOy d 4
CoOdasdWwdydtelzs sfmw dzy 5 efMmjd3 fzlswdg
JHEJ s OdzO dzts ¢ d Yy dzts j z BBL jWicts| tei1d o™ j - J
hjMmlselzjls 1 € o dBLE drjtetiditzdiD, JIss mkh j M
9 d 9 Odz]LdfistslaOdslz dz@ (5. H O

Oud Mixedgj cifsts fifdrid i34 €O w©WOL dzdyd™y o of
TLJCTL tc O fyf dzth By 3Bl ¢ B j M S tsdzj ydets vy
dats . 1 4 stelz H dzts odHJIs! , Yls ts ftcj HO
Isd dzyd Odz! dz" i3 ddzd Edzdo jtemOdz dzf of ¢
czABJFp d EGFp 1T | IsBTL-W stcdilz dz' . A 1S te a3k

9 do Odzj dzls dz@G AR s @idgvdzj dzt B ts2 M d3tsH j d
MmMfcOo j Hdzd o sMis! Lisdn, dY tstc dgis dgtr tc @ 45 dziszig dzd
AGFp mikh jmsoakzjls 1 CHAY s@EBEzdOEZOMSOE ¢ OC
AGAFp T 1 Is BTL-W tstc d3lz dzO . I 2EG Fp,ts te dglm diZ0 € s,
mMkzh Mo lzj s | CTa-¥ B ©dgly dzls dzts 2

f dzj
fl
C

_|
o
'_80-}0

2.3.5. wfjydWwdsomydwy fe 2 fls

[ dzv d dzdze s tc @y dnd {f fipfdyssi 8 & OTE isGifsdefiprc asO & Is i)
Mo s2,Mlsot®OMMditsiIs tcd d3 Hokrftotsyd Mmdalz ¥ ]
dMC e ujded ™. s ORI ) § SHfih aguisas ds  d L
fpdzj Hize P dn btejn MMisswdd)?: ffjtddysioy jLindt
M d dzgj Sedisd ) M Qe sy j Mind vdzOu d dzO § s iy

fnd Cuydd d IZ‘i@u b OpBIsdises LStedhidin] sz
O9nBHO 9o Mmj ¢ uq’ L Of tets i @.ts M[Odz HitsM sQ J-Is fif s
dzy f(tdzzydls sz ¢ Ctodkdyj mMés2 Mmj
U&BulﬂmiﬁJJnBHdlS o dzj Stedlsqdud Mz PMJCyd
tsB 5L dz0 WS jHisdijive= 1, 2 1 itdydmdzddz dzj Stslstster

Mot2Mbo® d dn Y stekO@Ldzs Mmfjyd¥ds oyc

1.¢[BO ftesyj MmO dzj Bsclzls dzOR sH d s’ f
SH dztso toj d3J dzdzts é :
AG[%x (P1.s=C@P,s=C)].

2.¢1 tetsyj MM, Colsster 2 Aatyjls s Ofyls! )
dzdBlzH! MBSy jIs MHj ZOIs! {1 Istse:
AG[P.s=T- AF(P.s=C)].
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3.¢l ety MMmr Hisdyd' flstsdsyjuddd Hs 50t
Ctedlbdyd MEs2 MmjSydde:
AG[P1.s=C- A(P.s=CU (P.si C@A(P.si CUP,s=0Q)).

2.3.6. uvhmdksedw mMTicOo j Hdzd o s

[ dzv st ylstsslz ) deaj deddsds o Bfsdz0 o s dzg oz B
stedfSd, L OH O GH.-B3 Hejsdrjj 6 ¢ oH SfdasdydpiFlsie s d3
SctOdd ud ded 2  MYRe @o {fiH dzddfs M d te Odzd uJ dzd J
MftcOo jHdifa tefipls d § esf 5L d yd sdzOdz' dzOW W st
dzj C slststets f SH@dzts Y j Mise 5 Wi flipls 5 WL d@gH20 dzdz
fsHdBdetsY j Mseats jJ Msmistswdzd?2 oL @ Pdgdety ¢35
dme dzs yjddw tceteOdzdyuyjddj MftwOs jHddsts
Citsy) il dO-sHdLMY o Mo tsd & Fddsa@UF
bindeshgmisasdbsd, ylksts o of ydmdzj dedd HE&d
Bzt Mehissw dd?2, 1o dfits lsdsadT €1 dYistny jofm s
fj ¢ uldfydsts oM ks lste j dzd ™ SOS R kidse
Ylstse' dJdasjteftejlsdtctso ORYW slealRddOF W difj O lstre
oL By d R fEWE, dO ¢lstslstcs @ @S dlf j 1
sB' Ydes?2 MET0 oSt d o QddjvH ' s 2O d &)j zO A

I B3 Msts 1 Issets Mmdzj HizJ BY 6O [ el uf §gzd sz v |
ilsj, Ctlttt'j bHcodjlso oW §,6,fzC OL Odedz d

[ dzv L OHddissizsjciplslp O] 03 e o sted BieEgs sselsts Iz
oS H jMirdo dzv FisfwOo j Hdzd o F d3, i ieied fHECyd dzs
ifMmlst B jMCtsdzj ydets dBdetsets MisMmisew dad 2, H dzv
( Mdmj(l) ©GBBL dZOYOJIls ddesy J fiMs o & ] fipg iy ls & vsdsds
fzldiftesnasHdls B Jj MC sfidaj Quads sy Istfsts H dgdlzts ) §
Memissw ded M, EsteRHlse O o jj Hddzffe |
lim() £f, 1 Andzv io M) o

ftcj HJ dzd oz THEr@d & SshipdiFiy dd S tc 3indz Zdztse d W d3c¢
ftcOo j Hdzd @ sfiIs( :

Go=p|xG|(@GUG) |EX G| E[GUG|A[GU ] |

| Ex X G| Eq [ U G] | Ae [G U],

Hyfp!T dgj Ctslstster | Bdetsy j Mlsoa © BeteOdzd U
ftcOo j Hdzd 08 OV fETIEOsS G E BMWH dzf sylsqd IsOS
C zOMMd wijiePY 5B 5L ZOUd d3 d3dztsy § MisM, s Ik
fisOtelskzes h dr sod fMsandevssFoaElAiPe | H.dzdeal" &3k ts O3
Po(91 Pu(s). Rdzsjteftejlsoydw G T-0 &5 jo Hstizdzo © *
sftcd HY dzv | Is v islsadzts8 jj datfdf dzGrr ff ts &@9 | dfts s @ d

J
f

¢—J

9(



M,sNSGJ mdzd d Isd ¢ J Mdd GRf o Gedgds drdsand
& M ls ssd3Bd gMizd

SN SE X (i U sai P,(s:C0 1] O

NOEL[GUY] U sti P,(59:$jO j] NpD
@("0 kaj: 0K N &),
NOAL[GUY] U "ai P (9: (3]0 j] NPD
("0 k&j: ok N &)).
Il Oy jddw Hdvw fJosfsLdydsdOd ds2 dase
CTL dHJj delsd ydzgr Mj 30dzlsd € J dzve o fi) i t§ @zlzfs R dzdt
s j &3 stc Odz' dzr m St j tOlsstesols 5dgls dzdusfty g
Co0OdasdWwdyd teHrYladhpre j HdBd o 'dazs o fHF Bz s W 3
I T 6OL dlsj dz dzOw fyd dzO Ol fiplOte 1§ 61 sz B 5 &' hdzfs, @
CzOMmMMmd CILNC @O MmMtsH PEFJIsipf ttOo j Hdzd o OW
CTL, €0O¢ d S d&oOmfmdylmhs ow, dzj McOso dzd BO i
1 tod d3 tof Of M @GR stsfidgMizez0 ®dMB.4. 1 EkMmls: Ists,
ftotso jtodlIls! Mfigg OAGPSs oAF q]. [ dztslzj o j to dats, IsO¢
mih j miyd&zisggss,s)’, dad ¢ SHEEPOHRL §-feMissw dzd J .
ltedyddzO0, 5 Cobttes?2 Its?2 MBhseilse ts
ZOdzd yudd dzj HJlsj todsd dzd tetso Odzdets,G ] Yo'z Sto
fjtejntSH GRG a. l st lstsdBz  jMmdzd oMmjeHO
oL iItsy detsis! Sff p Efsydrtd® fots dzlz y d Is - or ydm
CobcttE®RBB@OAF dzj o' f tsdzdgv j Isypw :

M, s FAG[p- AF q].
{a}

S
)

S
O—0
(o} ()

7]

{p}
t dfm. }Zedu@TsdsH jMadzy ¥ stedlzd MO j Hddo s

) 6 SBOL £ j &3 ClHLRyRsEadlzai § 0o j H e bz o

S tcd HJ dzj ded P={fz f}cdzts ofgff{gs} , R O[s} . 1 eso jtedc
Isd §d ts! MYy cOo j H &G[pLz ArF 4 s tedg® dzie3iste ¢z izl

s 5 Y det®,fn) i) o5 syl gl SAG[p- ArFql. } esdL o dz! dzf
FMftcOo jHdzdo " 2 fhklsy , shsO@tz b sp dls!
Yyomlsts YL dai SsbEgoty] Csigistsy dbnis fd s
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b dzj Hiso Oljsdglsdsty dpchVH sdzy dzr HsMisd e Ols! MW
yOfmlsts. wtejHd 1OSdR MftwOo jHdder 7 fk
95 ()", BOC COC dO kOCtd fisflsipfg B®G H ¢
fdzd HEZ juls s MISPIBEGED ArFq o' f sdzda¥ j Isfyw .

237. lttso jtC O dEHJQEL 2 H dzv

RLO jMisder | tWWjClkdods | CNizE @icdiszr sy to
d i sdzdufs o BdRS dzO s’ es@ Hafts 2 dzj f SH o dy dats 2
Mtse di3j Mikde® j fipls o j dede” o3 kd3j dz' M jdzdj &3 wWOL
Edzjdz hjdedj, COC fteOQoaddzs, ftesdmrtsHdIs
FPfsteWHBYjdedzr 7 HoBdqw E@k@ickz s Mdds o
] tf dMmf sdz' L 59 Odzd ftesctc OB tetso Odzd W
Mtsfls s dzd 2 (OolssBOIs dzts 6 5 ftets G tc OB
d3sj dz' N ded § d3tsdzij edas(L disteyjdrgeti] st tOL dats,
cOMMdzOIsted &8 O Isfyw ssd s Zf tcOo dzw & h (
Slsdatsydls j dz' dzf todid) iigstasts asQMdddS Isd o dz' 7 O dz@ ts
or deterh s otej dgjded B'N Ydzs dzj L O3 Isj dz.
] SHESS Odz! dzs?2 L OH Oy R ysigsts o ff tf &A@ dls iy w

9" Wwided Is+ HWRG,H Ofafids Go jMi kPl s dzd

ltcd ftsmMstesjdedd OdzetstedlsdzO jEts Oolstster
G dztsB Odz' dzlz & L OH OylzH d& | telGdiE& Py thtf tctsd Is ¢
dBdzetsy j Mlsoads aflpy m MshI®lc' s SCH O lgsindafs? Mt
dzj o j 2S5, Lkt HBdsy jMlsots By dts Mistesd
drn OdEttedkdBO dz0 ®Hj o HBSBH, ( ddfmlsd dze

[ dfsddd d&stedlsd ¢cddHECydY (6t §oHY Gtdkdodke

set<State> Sat(Formula a)
{ if (G ==true) return S;
if (G ==false) return A
if( G1 AP) return {s | G [ Label(s)};
if (G == x0,) returnS \ Sat ()d
if (4 == (G; U y)) return Sat(  Gi) C Sat( Gy);
if (G == EX Gy) return {s I S| $(s, sd)R:
s 61 sat( G1)};
if (40 == E[G; U G4y]) return Sat g G, 0y);
if (G == A0 Udy]) return Sat A 4, Uy);

/I Sat(lG)={ s | Ms NOoG}
}
SOC¢ fMazjHkjlk dL tOmmMdsistej ddy Isj S Ml
Msmistw dd 2 , o ff t5dzddl & M B tc SWtsthdsL dztf dzH 2 §
f sfls tc ij dzd ®

92



r dzv  f sH W s tEdpdL] oAfihBG,] didzsy j Misets o' f B d
Msmis sfszf2y od st dzi. s Odzed j i3 diBj ssH s dzj
lted L Istsdy dBsHj dz stedf CJ CBBHElzjIlsMmw
tcOLtejh O hzs HJOCGtOBRBLE.

Vi stewWHSHfdeRtcflzr | tcOL toj M OOBDP j Ordetp® G tc O d3¢
Binary Decision Diagram [29] T 1 Ists Bsh dzOw Isd = ded € C
sSBtOB OIS 90] &3 = H Odzdz" ~ , CslststcOW ff sL 9
dzOH sBi j ClsOd3d f tow dits ) My Ol 5d3 o d
ftcj sBtcOL 59 Odzd | d stk duddy OCElsts Iz
sBtcOBOIS" 90j 3" 2 Bl jSIs dzgjwoeodets SCStSHdtekz
fslss2'Bdls, Ctlstste’ 2 st dqdalsjtetf toj Isd tol

ntJtd d3 dadz" n . RA3j dedets HdzWw 1 Ists2 W Iz dzl
ZOY Qo dzj dzdz’ 2 OydS dzdyj ms d?2 oW,
COLtefz®s HJOCEOBHBE. ] jtoo BdzOYOdz! dzts

ftcj HMIsOo dzw Is M 52  sdzdztsf, HdWSI oyjdas j
Coltesets MUERIs of jjldchi] Iy gdis 2 O COYHT?2

zd mlskz o dzj 3 Mtslse jlsMlsekzjls tftej HJ dzj
L dz2Oyd ded & W Iz dz§ Q& t{ ts Jdai2(s o dztisidk) fge 5 21 Is ad3sizs 6
Jlstso ™ 7 i tsBZL & O fteOCIsde ], IsO¢ ts5
q’dzJ dzs dL BT Istsydets, Is® Oxudafdztse offj bodrdftslzz tc
ydipdz tcGerizsd dzj Bdlssotsets BiOL O. [
tcj HZydtclzw) L sdOyd sO0W fftoddaj { Idztdsdlz | G |
ots2Mmlse O, RBts Y dzts HisB dIs! w syJ dz 10
My Ol 7)) HOOadd Fh O "OFRRd HJOGCtOBBRBORBI d
s O[uclfr]‘ldcl [3a:3) sPBEIgIsdui M- dy otftesh’
tcOLtcjh Oshda HdOGtOM3d3 f sHtctsBAZs dL dztsy J
sO0Cddz tBLOL 53, dBdzts 6 d 4 L OH OROBDDRts G Iz Is
(Reduced OBDDP, BJL MsMmis ©e dzj dzd W Is OB dzd
ftcj HMIsOo dzj dzdw ctcOWtse o WwWodassd3 o dH .

sls dzs M d sy fLic@soQ@ tc € 3B, 34Bts H Hdiv?2 C[slstets?2 Is,
ROBDD Hnf j h dets  tod d3j dgv j Isthw 1, o HCj IsC QL0 B 5 ¢
ojMmM BBO BBdz hddsd ftetsMmistcOdzmilso Oz MisMmist

l sLoatcOh OWi! € IOHdydsdzdzr d3 ff tots G tc O dzd3(

J
s
A
G

s s, Yls ts H Odzdz" J dimmdzj Hise Odad W d dzls j t
fkh jMlsokjls 1 %% jCIlsdo din? dfj IstdH ©HisH dzB)ds @
Hickes?2 §OLOHdEd], SGlsBLOWw Wodwjlshw

Clstsls BjlssH BOLdlzjlsMmw dO 1§ j QT stc 3z dz
dbdze stod sCdsIstster 2 BEZHjIs 6 dMOdFairChdzj j ,
Wstcd3z dzH s sdzdzj dz  IsOC d d3 § tssBtcdL jslsi, i) layists
fsHlseo jtey HOs N dj My dzOtedd HEvW oo j oW j
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J fted Hr HED jBY dBEOLmQPdzs SftcjH dzj dz fy

d d
FairCTL d 994 HJ dg dzj ME sdzr € 5 Hisf sdzdzd Is §
S JjtOyd? o dgjWslsdug  HUsy j tOyd2 o] SBt
BOLtSHO jJtcOLddB Isj B steOdz! dglzs k@rigE fnd dz

Yd e L sHX EICEHE:J
d:u=p|xd|(@UAG) |EXG|E[GU 0] | EFG G.
1 H M 'APi Ol s 30 tedzts j 1 toFji Histaisy jj dgds jis,© d&ff u j dzd 3
MY Oo j H dzdrplf tishglds o fxitjlsifes h d § MsCteOn § dad W :
¢ AXU=xEX x(;
¢ AeXU=xEgX x(;
¢ EeX U=EX(GDEELG true)
¢ EGU=ExG;
¢ A[GUY]=x(E[xy Ux(GUy)] UEG xy);
¢ Ap[GUY]=x(Er[xy Ux({iUy)] UELG xy);
¢ EF[GUY]=E[GU (y QEEG true)],
O BOCYJ Saommdyd deGy MsSteoh jddv HdY

¢ dze sted Is d3, Cslsster 2 tfdMmr aOjlsmw  HOdz] J
C i3 tmMBHEO [RBdesy j Miso s o ff 5dzdaw efifwd - H ditys My |
COYHBS2 f sHW tstcd3lz dzr 9 n tSH dzts 2 W s tc d3lz dzr
MBLHOjIsMw MfdmMsS o f sdzdzj dzdz" = o dzj O3
dzOB stc O BOLtSo" n CilicOofdinly o nisC &0, LOY d
dzd fls §4lzc jfteddih 00 § Is f) “dzdem Isls]jBECTipls

JdmMsd&ze dzS ydw 5 femistetsy dedé W stedilz dzr
set <State > Sat (Formula ()

{ if (4 ==true) return S;
if (G ==false) return A
if( G1 AP) return {s | G 1 Label(s)};
if (G == x0,) returnS \ Sat ()d
if (G == (G, U y)) return Sat(  Gi) C Sat( Gy);
if (G == EX Gy) return {s i S| $(s, sd)R:
s 61 Sat( Gy)};
if (0 == E[G; U Qy]) return Sat g G, 0y);
if (0 == Er G (y) return Sat  gd G, F );
/1 sat (G) = {NBG]} M, s
}

stcOlt€tsdh Pdgc stcfdlsEE] i3 MydlsOls! HdzZ" BEHBE
dmMAtsHdB?2 d&sHjdd sttdf Sj § silsicldsq WO id
Y JC tc O 5 lsds to oy Batd@piiz | dzjtxie tc @itz j

94



1. [ sy des MmydlsOls |, Ylsts or f sdzdgv 8 h d § a3
ftoj Hdztsy j dzd 2 MtsH j ey Ols@mY dzib 5t dR@ tpofi iz’ BB
Bdztsy j Mils 8 Oaf BERL CgEH jodzd stedtf €4 ) .

2.t Mdzd dL o jMmisdets o' f tsdzdgw 8 h j{§ dgdsts sy lskas
fsmistcsdls! Jetoxid Hddv Wtstdkzd

3.0 &zOdzse d ydzts, Jfdzd dL o] Misde Gy, Y iz &
fsmistcsd 3Gy d H dzw

4. 4H ] ZOjd&3 ¢ctsHdz M OE dzOL OHé tslsliar {f ts5dz
fsdzzydd3 o' f sdzdzw 8 " EXjd. dgdetsy j Mise 5 H dzw

w f smistetsj dzd W o' f sdzdzw ¢ M JEHIE y] dzdzts ¥ J
Oy o0dzj slsdzy yoj d3 o COyy mlso § or f s

5.1 dz
dz
st & MEB d&¥ Hy | O Sl ts i deByl<tc Bidjde | ¢
s
s
tc

BicOlsdy DoHtbdsj 257 ojthdd, o Sisls
ChBzOr @v 1ttt ftodesHdlsmy Mdkd]
dodHJ X0 todm.

S S S S
Mo OO0

{r} {p} {a} {}

o =0 N O

R ded@igL O 1 et digjte

O—(O—=0O«—0O  O—@P—@—0)

) j@o dsjea utgls v s
O—C—@—0 o 0—0 O
t dM.5312d2aBj e dlsj teOlsd o Basbps) o " ud fdzj ded v

6. [ Mls O©dzts My stsdz! €5 dzOEzydls: fipwy j fipliste tsd Isi dz
E-rGG. ClsO W tstc dslz dzO sL dZzOyo,ls, yls ts 9
M tcOo j HiflZ{Is ¥ 2 o My MeMmistsw dzd W Ctslststc
VistedsHid Iss f sistetsj dzd jfpdzg H 5 tkdetz] I9sfipwic O
]l dz20y0Odzj dMmCdzt yojds dL ctwcOWO o jteh dde
W s tc dzlzidzz Is O € co¢ ) &G0 IsYj tsl3c d3iz &z | C
o' ff sdzdgVlj sgis Ooh j 3w CcCwOW ] dO ofmjn
WS BBHO d (sl kskk thMsOdksf)! kd €
Msmilssw dad 2 ) dzj &3 Mkzh j misg L s dzjruslis W2
MftcOo jHdzder 2 (ks (dqdzd, ybt Ists
BBdztsy j Miso s H dB:G tiids t$ didr dz'tc d Is o3, tcjh Os h(
L OH OYylz, shdetso Odz O fsdmMei € sd3f sdzj
stedfCj] d ©OBBIOjJIs LO Bddzddzj 2detsj o
B HJ dzd 5ty Mo © SeteOddyj ddd2 MY
O(FIT (S+IRl ) ) . 5¢ @aiEd j dzd 2 MY oA),lsdzd o 5
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ptoj BY OB dzd dzj 2 dztsi QB+ [REEOL B3 tisGs Is
Ok stedlsds tsBd@MIH.Oj sfw o

stezHts ] di3BE sMisH dlstse tso 56 sO(IP dig R g 1§ &30d
tcOMmisjls B ddzd dzj 2 @zBL Bf et g z] dzf detgts H j dzd .

vsJtfjte! tsfls O dzts iy - stsdz! € s His tsdzdzd Is ¢

ftcj HsMIsOo dzj dad W g fdzgzehbB dzdi2stcdBzdz o
Rdzr d@3d Mmdztse O3], stejBlZzjIsMw §mistesdIs-

RIsOBtc] Bzffish®, Olsylsts o H Odzdasdigs Hfij tethgfls s W dz
or fsdzdzw j sfqpw  ((ddzd dzj Gor' f tsdzdzgw j Isfpw ) W tst
l.rdzv HCOLEXSifd'jRlEay®@ dds o jteh ddzz o ditst
Colctochy tcf fMzh j Misozjls fjtojatsH G.d Cls
v OC OwW o J teh ddzO sSBW Y Blsj de dzByd Mizbzd Ml
oJtedWdsOydd dzi tsB dzOtclkzBXflides fig'dzOs " , yls
2.1 BCOLOIjdzr MsoW|UUYY stcdfEGld o " ff sdzdzaW j Is W
tcj Ctotoj dzlsde” &3 MY sMtse WdpJ " o i Kdaits 1Ots o (
I m ff 5dzdzed o3 tcOL dztsy j dzd LIsdn W st d3lz dz
tcOfMmh dtej ded v . HUSCGAHLAD Is jEfiirt figlls © G s ls Ols ts Y ©
fcsmistctsdlIls! fkls! o ctcOW tc]j H tcrffelpdiisy b

¢ tc] Cztotcj dzls dzts &3z WidsQia oAy’ | dadts I8 jsAs 2 ff tstc
fsfOHj B o ojtehddgz, o' fisdzdgws h Iz
[z HEsC OLEBKI fnde'j id©Og @& ks % j MOBs), 1§t
o j toh d dzlz, 9 Colstots 2 ZyJ B dzd . 1 s
dzj Sslsstesets MsMmissw dad v, Mis@Mso d Ismw
S > S
7 ~N

tdm. 12].MX6s.dzj -t dzls? ec
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3. dzv HEGSOLERG(lsHs s Psmw fwjHi wodls:
5jCkhj2 ofEt@dy €dedisyisdzj delsk fd dz' dzts 2
st jld@Cbks, CsltwOw mMsHjtydls mMshss
o 52 flso s Sd ) , kOCE2 Ykt ot ofMjn
o1 f t5dzdzy j Is M. [ g d5ts Xplsjatts  dzO2 Is g SHdd &5
sfdMOde® 24.bbig'tcd ! I§Ed d®C LY xj W stsc
o T dib s EGL.

10 {3 dLdsYjdkd] OkctStdls®O L Osjtsh

OkcstedlsBO Ysteddetse Oded™ fMyj dZOCTH.Jj o, O

fsLobdY jls MYStehddtess Ols!  fdzj Hizs h jj L

¢ [ fMmdzd ) B H J dzd stedf <j mEzh jmise izj
or ff sdzdgw ¥ h d 2 CTH Gdedigizidzlz d dzd w9 dzw ¢
Codzlstef tod d3j totsdz MIEEN j dizls? 2z j ds 5 ¢f-W tsticlaiig e ¢
(OO dzse Jqydats, or fsdzdzwv s h d2 ddzd tsfftotse
o odHj tBJ jHddzj dzd¥ ¢ fde WL ey MO
( te R1).
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dfs 2( g6 ) ;
}

}

ddzestedIlsdz otrp o tcjOfdd IsB™ dz dzO2Hjdz HEBHE
falselT 9 fJtotslsdo desdz Mz yoO, . [ f)dzcdtrue® dzts s tc d
sy des o sMMisOdztso d Is Hsf M ¢ O DFS iz
~ntlcOdzd Isw dzPplg® Uz disets Msmistswdzdw o dzj €
Mesmistgy dzckjlstsls fzls! B EHj ISU dfl)etedz dg tstfigs p W
o lststeB8htcOdzd Ismw f z1s:q; 9d Ldzj f§ tsfiplistcvsdey] Wi tshis
MtsH j oy Oh j j MW ) mMisj ¢ j fjtcotsaefs. U s
Mefmisswdd W d3d, dzOR sH W hDOF& MY j o gl €Y dzd v
f sdzzuyd i3 gy - do, ftotsmtsHWh 2 ud ted L H
Memis syidedsjs dMEtsd3r R PEYEE isetcOL s5d3, BE
H s Iz ) Q0 sihads

[ SCOLOIsjdzr Msoats Ctstetej ClsdesMisd Odze sted Isc

[SCONjd StteejClhdsimls! o j H g tieges i s 1
HECOL O, Ykt Odkestedlsd HodsQUasiEdls
fsfdzj Hso Olsj dz' dgsfls! , HBYEMCOj &z Ools
sSEHO, CBEHO tdO Mih jmekjls.

[ Mdzd Odze sted s ds toug to dsbisdz oL dg@ jSded jff j teo 5¢ &

=
(]

1

Csttej Sldr 2 ks o OoltdOlsj Isond dL
HEf EMCOs h j j gpislisBlk iz olststtsects DFS d
MemMistsh ded shisgs ™ didiglsstetsd Jtoed dzG@v dgd » d Is
eze d i3d  fifpdsthds@dgcipdts M Is o X dig3sh) Isdadi.dzd Y s6 H O
dMCtdr 2 Codstefteddjte, HBfEMCOjd 2 Op

mMtsB 52 Bj MC sdzj QUith, 2 Adfilgldsts ofcfiidzj Hiso Ols j «
S- q, bl Ists f sMmdzj HP-Ods dg! dz& B! L sBcOY |
tc d £)28.

10z



DFSZ{

{ IM2B.udstelzC szt O C 4 delsitizytg ltmtiziste @
OdzG SteilpdBO S G5 SBABHO o G dzkzs ( dalz

Oy Jd3 Isjfjtc sSB OIS dzts | J Tpdef Btke Btk
EmCOsh jes fklsd Hj2Mseadlsj dz' dzts dzj
dzd IsO¢ . 1 z2Mmis mMkh Mo lzjIls yd¢
sswdzdw d HBMIsdYy dqd3" 2 (iLH A& dd & dztg Gj t
stswdzdd { Itsets ydqd<s dzo. 1

sMSCtsdzr Sk f jt
sBOO, It Mkzh jMsekzjls " Od, HO! Ek!
Jdzs LOfEMCOjIsmw olststots? gqgzg y gis 8
dzj , Mmkh jMmiselkzjls { lxflagqe dsdaddatsdzidiné s fflst
sHWhdefmw o Mkj¢j fjttetsets DFS. sO
MOBHESGEHO oL BEYdZ HOO 90ttdOdzlsO:

hdMmiselzjdeo fdgjlsUsloutets) MMmistswdadyj, Mt
joBESE o fMj Mhmisswddw C(tbttsegts jh
o das @BFS UBGHO s Odzetstedlsdzz ol I
mMdzj Hiso Ols j dzt dets, dzO2H jIs CBdzlstef tod d3j ts.
ftocjH sdztsy jdzads s Istsdz, yYlts OdzetstcdlIlsdy

210 dzf Btsd3 qpkz s s ded v,  MtsHj ey O 4§ M)
DFS  dzjfiptsfrjds tsry detf s d3d uJj dedetsy t€Odzj j o lstste’
Yyss Is0CoOw mdlskzOydw dzj dB@Esy jls o tsL dzd €

1 Efls! 1kt daj kOS. uSEHO MkhgEsntyjs
onwWYIsdCdizs olsstes?2 DFS, Bkukyd L OfEkf
dzf Mdssydls dzO2Isd Ily@Cdie A tfiydsts v dipte?i Hadls ts t
fdteo" 38 LOYENjd gidzy Ot s S Wdedyis 4 j tco 5
Msmssw ddj, ofstsip) thj &S] MejHd Ijn, Sl

P fgcgo3s =
=g 0O FOCFAFGHFG
T FUIPQEIITE SO

10¢



¢
¢

1
3

ontBYINGS dz, dfAgfsEysH W h
Br &z fodsjujdey ©Odajj oltster & DFS.

O¢C sdzj yq'i HidAffiAsi € 06 7 j j Mmeshisswddj, dL ¢
stStets? SBABH o cdkzeddlk, r.g sigseditdy sk,

dgmnrd 3Odud MEd dLAB.LOY J d" dzO0 tdMm.

t M29.uXsfls s gz [ sfkMSOshdj) Memisswddw dJL

Ho 52 dzr B3] stisasOfdEi] | j dzdz’ DFSHEEEazER S toly dats il

1
1.

N

(OF=je

O HOMdktsd 1 IsOf ] HBCOL OIsj dzd Mlse © o 5L dit

HBMBBUWGISJOISOMOI@B d . frustindsHsO® dafizh j Mis o Iz
qg- r- q- . mdzd BT L Istsls yd&dz B'" dz 5B
LOlezfr]QJ o lststptsclists DORE wftaglsdz 2y j BMiIsOc
dzj Hts9 Ols j dzv dzts, sdz dzj B" dz tsB dzOtclzy J ¢
b HYf sdztsy j ded® s Isqidf,j teulsty ffts iy dnusvndsds)”
Iststc’ » DFBdgjic B3O j sfyw  dzO2Isd MmMEkh j Mise L

fls s dzdy silsdx d dsts af L uftstifiplsstsdaffivy d Is o
Cdzj, ddzOyyj BEZHJjI fdZEYyjdats Ists Y j
J ZOj &3 90y dets] L O yoOdedj: JMmdzd dzj €

slsC Ol dL dzj J ftesdmMaHdIs dzdh !
misdyddr § dL  dzgj g, B' dzd tBES2H] d
s O $2.29 qhHtdiEds dag@f'didsRifj f sdz' L 2
ojtyHjdd]j, f§odzydd, Ukt §jtee
"dzd D ¢ ftsmdzy Istcts, C Q¢ [cHipzChfHS do
Mz yoy, 6 SfdmOodzd® OdzetstedIs
DFS Htsdzy jdz BT dgtcEOrdds ' j L, @4Pg oz df L
slsdeotstej ydls ftojHY sdztsy j dzd ® ts

® G dzize d dzlz .

BicOL tsd3, sCOLr 90] Ismw Ylsts dzj ¢

solze hd2 ydSdz M HY kMO d@tedzy jinds f
Jlsdssds Ho 2 detse s tSBrBHO 8o & dzlze d dak

RNO g~rapgg =Tt ts nad
©Tn O rTgEgFFIOF @
Jlmmﬁﬁm%

®©

I
Q.
W Og -
Q_
5

Q T

@
F3& @

104



2.4.2. 1tdm¢ Mddz des Mo w L dzr n
Olted o O] Isfw LOHOYO f{tdmM¢O Mt
: [ Odz t©OL Gjduj digdizgsy | ipldeoOst S6 6O
JHEJpBE]IsMY sfte]H]j ddishls hdztzd J fi
dL ¢ sl € dins@dsizydzdor 2  klss .
Ists ftsmistets dzd 9 Bl:sdzlz0f BMW

SsHdd 2 cO¥WO Colif sdzj dzlst fddz' dats?2
a3, Yylsts JMmdzd Codi3f sdzj dzs© MmMsMmissdlIs
dzd , Ists 5dz0 ¢ tEft s gy dzls ® 2 Is fifiyd dz' dats 2
Cdzs yjdedj a3 woedzw j Isfpw Mz yo2, Cts@
dZV‘tS)ISdZBthZCfJ d dz’ dzts 2 fnaWLdztSfr]lsc{ B
Yod dtetej wdzj ¢ mdo dg" ds.

dL Cd3f sdzy dzls Mmd dz' dzts 2 Mo w L datsfls
Odd Wi dzd ¥ Y td Gy jOHsdzqfptishfyésts” dhytgH o
teOded U dzd§ o' ff hdede'Oplg fAvizd o dz@ts & Jsdy ts
tcsddz © GtOWj] HJjtjo' w sBtoOIsdz » L
tcOo jHdzd o™ R QY tisdf lztisddgtsdzls 3O tc ¢ d ez W o f,
j h ddzr COC orf ftsdzdgw® M dj Mif 5O s gl3ks gzd dn'e
B sdzj dzlsT BOwSCdelzj d&3 ) MOBSE B dZOYO!
rdzv fsdmC O Mddz des MewL dzr = € si3f tsdzj dzls
[37,38. | &zO9® dzOWY dHjW OdzetstedlsdizO MtsMmissdls
ZzO0 tOmMmMd3Olstcdo Oj d3dsdz cOW j . [ dzv 1 Ists@
fcsdME O wddz dgs Mo wL dzgr J Cti3f tsdzj dzls T W s

°0CR&

N’UTS"WG’”

N N
NnNosT o ST

FSF QA o7 Q

PyOmls®d s { Mylsj € O. 1 j b ¢ datizts 2 i) d zis dgtfs 5 dzj)
COMY s dzt WaCHdatsdzj | chbesSts o B & B
12 St&f cdg dalsr .

[Mdzs o zOY L OHOYO LOCd yojlshmv o st

CEOWO wodwjlkmw Cttdyjds Moty 2 S &Y tda
tcd fdaff W COYHES vo O ez A3  § J]teigH g€ dpdzts
vindex , CclswOv didjekzjlk ojwh dd §shd
fosMBslstcd fsdMSsd o &dksddl.

sesd3] ke, MofshsOs d Blowes? ©§Fkh Q]
dzO CO)YHBA tcj Cztomd o dats d3 9" LBy j Iz +
ddzo Oizdes sz dzO fteslswy jdzdd ofmji et Odze StecC

v.lowest= ISMln v'.index

aqﬁtslsf?stef:ls BT dz
ZO2Hjdz Lz gL v

[lsME HO MmMdzjHEzj sy W ade) lomjwich YEaDdzj ds M d dz-
Cokf sdzj dzls' CwOWO ISEcHO d bkisd St ISt
o f t5dzdz" j Is fjwv.lomedto j <zhjisdexs . ¢ zéstdlsd OB
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sOCdd3 tsBtcOL tsd3, Ylsts oMmj ¢ nBwest$ 56 1B G@ts Ists
x4 o' udmdzj dzts.
1 smdzy tsBtcOBESISC d

oMy (ogGLOEEE PEMY
o My o jteh ddzr , f od dzOH dzj
]
h

Nohdj 44 Mmda
sd MCdstslR o9 jemiPlzBdg" dzlz
Oetsdy Wodzw jlsqw [z
O BHBMR {Iss2 Mmddz dz

fsteWHC ] dr BBRBHO
1 sl lstsdgz Mmdzj Hize M d d3
o CdzzgwyoOwdL MmMlsj O M orf

¢ dstcd Is 3 tc jodzt k)G q.dz¢ gz

] diisd dzdh B sTedIlsds v Ote! W20 f sdME O Mmdadz'CGdets Mo WL
1 © 9ntsH] G\OE)

void computeSCC()

{
Il aydbydt¢ dtsdkitctd o jtehdd o DFS
index = 0;
Il 1EmMlsts?2 Misj ¢ oJth ddz
S = A;
foreach (v I V) do
Il 1OfkMmlsddd DFS dO efMmjnr JjhJj dzg BBteOB SIS
i f (v.index da BGYftej HJ dzj dats)
visit(v);
}
void visit(v)
{

/'l uvMmlsOdzso ddz desd3i te Hdzv v
v.index = index;

v.lowest = index;

index = index + 1;

S.push(v);

/] tOmhckssted® §clstdSts v
foreach ((v, v) | E) do
/'l [ MmMdzd o j teh ddzO v' dzf ftsmjh OdzOMm:!

if (v'.index dagj tftejH]dzj dets)

{

visit  (Vv');

v.lowest = min(v.lowest , v'. lowest );

}

el se /'l 1 sBOadWIs! v' 9 HJjtjoeots dzj Mmdzjt
v.lowest = min(v.lowest , v'. index );

[l (mdzd Swstej dzr Mddz dets Mo w L dats? Ctsdif sdzj dzlsT
if (v.lowest == v.index)

{
print "d4ddz dzs MowL dzOVv C @Ry sdzj dalsO: "
repeat
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{
V' = S.pop;
print v';
}
until (vi== v);
}
}
bzcstedlsdd t©OBIOjls L O dddsj 2 flzelsis @& j &
Majrnkzjls, wESB]LLEOGEPY Gdsy ] Mise O Ml
Cltsthylzd jMise pBsdz] udz' §j MYtcOo oy zPy s
S dmMOdedz &3 d3j Is OfRSIAM| L) O estEfjdzlvdz] 2 desj s
cOL Bj e OMBG e PdzdRj 6O Bdztsy j lso O 56 ts Odzd Y.
( Mdzd eteOdzd yJ dzd 2 MmMftcOo j Hdzd o sMmiIsd dzj
dZddzj 2 dztsj otej Y tsls tOL Bj O BsHj dzd .

25 1 tots akjste S Qzj 2
Hdzw sj B SteOdz degs?2 detscdCd tsy C

gadMmisj &, SCtwdlsdyds § ¢ otej &3 dzq

s 0O0CdyJ Isj &3 stc ©dz' dalLjd CHss ¢ difStej, H dAOQ HzO y j dz
MyfjydW¥Wdeoydd MmMets2mlses, Cbiter j Wt EZMmc
mMsB " Isd 2. Clstsls ot d3j dedets 2 s totfv B dz'C Is dv jo ddz
sOC dgjOCe Cdzt yOjIs fdMOdedj ¢ toads\@Rjimisloe Jj
1 Of ed 3 to, f kMg ststspy dethPldgdstiafyfidirts dzf Is

A 0O ftc] giudstls alzff lgAQIEds iz if Biis B2 d v hELH O

W s tc BIBHIO F ] mMlse jIsMmilse zj Is dlg taplzn j ¢wlos
tcOdets ddzd § sL Hdets B Iz Isdzt dzAp de® o @t 1 j its B ¢
s Istsdiz, &OMECBdz Ct5 HAzddzdzr 2 BEHJjIS § Jjtedt
A d B. Clsts tlsmMkzlsMmlsokze n jj Ctdzdyj Milse j dzdzat
mizh j Mise j dedzets H dzvindfipsdi a3d W CCsddoitedz'dsd dzd
Msslse jlsmisadd M tBh ] §figdksdizd sTd B J g
o] Bj s OCd] Mdmilsy d3r , 9 GOkt n

ssdz: Cts I dtseduyu MEBets tjLizdz IsOISO or -
LO (bt tjLizd sOIsT f sdzlz y4 dz" . g df
H s dzy dzf ZHtso dzj Iso stcW Is dzd stsdz € 5 Is to
Cstotej Ylsdesdgdls d IstcjBBo OdzdWw 3 Motsj otej d3j
sB" Yydzs R~ OtcOCIsjtedL 8 Ismw Ctsdzd yj Mmise j dzdz
slsdetsmw h ddzd mw € dzOMmiskzf dzj deds Mmtser Isd 2 .
ltedd3j 6 MdMmisj &3, Stedbqigtes j g L detey E§
fdtwydLn: JMmdd tBdOwLkzy | tf] if &dB tzdy J dad
LOCter s o Is j uj dedisj otddf ]y Halggdey dtstAisd tcts 9 € d
Oo st Bdzts G 5 g ftepPfd dygats Is]j d3, co¢
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s dedzails fitejdLHO. 3 bddsiziec Oy dtfstdaftass |
d Jj a3" Ctedlsdydzes?2 ¢t otej dzj dzdlzOW {f sy d
J HOYO HBdy 2O BT Is! LOf zh j d2O, j mdzd
J dZtSU'fGJHJdZJ dedztsstds] lodt?) difjtelzf{dsj 6 fd Mls |
ts tcjidzjlss] Of f OtcOls dzlz yj o ts2 Isj cOf dd,
O] J dzlsT f sz yosls or msG lzs HBLEZ tOH(d:!
J sSHO otcj d3j dzd . [ Oy j dgjBtsdzr htsj o] ¢

Ndls ftede jMmisd & Mdjtelsd §Oyd,j dalsO.

Ud Mlse § dzdzOwv 9 tgj dzd dzdzOW d dgV StedzOyd W
Jj &, Ctedlsdyder = ¢t otej dzj dzd, dzts |
Oo dzts 2 YyOfmls! 8 0o dL AfQua-w d © @9 dzd L
LotsHdIsj dz desfylsd MmdMmisd &3. vd§f dudetsy
LoBHdIsj dz¢ detsmis d, sOCtsj COC cor
| dzd 4§ 30 My S zdzH e, RBsY J Is B' Is! W
Y o tellLdgfbiEIs ] A §.) e 18] dgw

Ud Mlse j dzgdzsy L OHOdzdj otej o3y dzgd o Isj
Is ts d3 teOL H j dzj cOMMdzOIstedo Of Isfiyw

stcOdz! des?2 dzsedSd Ctsdzdyd Mise j dader d3d
B dzs f ¢ OL Odafs, Yylsts dzd dzj 2 dzOw (
O ddzlsj toff tg jolssff tddO- Is fipss Hgy dzfs 2 GHJ

fsdv"Isdj Momlsswddwy. 1 0dBtsdzj |

Ud Mlso j dedz" d3 o tej d3j dzdz" d3 -~ Ot OC Is | toc
k' otejdw. [wydts Mfteshdls: , €O
Oj Isfmw ) d3ts HifWwdz! dz0 B @ isdts s fldd v -
stslsdatsh jdzgdw 3 Y HE Misthd s 8zdzy dgg dzd
J dedz" = nOtcOCIsjtcdMmisd ¢ ) BsH j dz! |
sdz s OMmMYf j CIlstso

c $OCtsO O dztsls Oydw o tod d3j dzdz" ~ M dzts
slsdsidlsj d dzOw ) ?

c COCa O fj BOdzlsd S @& zOdnts [ d3j dedatf2i § totg s da
dzj f toj to & dzOW ) ?

Il " Btste otcj o3 dzdets?2 tsB dZOMils

JHddd dL dzO0d B sdz] § 9 0O dz' n oM j CIstso
otoj BBj dedlzs?2 B dZOMiIsd. vOE COC o HYodtets
MstckzClskztelz, d&OdBtdj j JjMmlsjMmlse jdedzr a3 o
otcj 3] dzdEChysls BB @ S OC 9 jh iy odedgitvie, ¢ f
fnd dzn tots dzdz" - md mls j d3, 9 Ctslstster R ¢ ts 3
f sh Octsotsd tojy ddi, qm sylsdlsj &z dz0
JIs
fn

g -SSR GFc £F533

= Q.

S~0g&"s a2 &K

Ggrooowrnag-GrG- VY oGS IIV QRS0 EFRI I
Q@ T §+-8807aF

Q—SI_-F')I_
NGQ "% F o+ = ~ O Q—Q—QDJ/TWQ. FoeQ &0 0

©]

HY Is
RLOjMIsder @3 fteddsd esdz HIMS to dzts 2 Is j a3t
RTTL (RealTime Temporal Logic) . [ dzw d dzn tc ts dzdzr -
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Odz' s j tedzOsdo dzgts Bsy dzs £ OMMBEOL©Y o Ols
5] Bf SOd dets?2  dzts € ghldgr,  tols 6 @ysjsdedes 2 H d fr
pto] B dedz’ © ©° GiPyCtdsy el st6  Mdzj H 50 Odzd
sfdh jd, COC ilsts wWOBGKO]Is.

1 OL B9 OY dHJjWw ystsilssdld mMazj da§ gz, Bsy jIs BT
CO¢ ffdjHtso Oljd desfls! Msmisswdad?2, ¢
SHdSEs Mtohmisswddw o Mdzjukzshjj t0fMmd
5OCl dzj Stslstster 7 o yd fdzd lsXjlde jdze dits , y Ojffitsdz
YjtejL BHddz IsOC Ik MmO fcH bt ids dfdzvigd v d |
fsmdzj HsS9 Olsj dz! dzf = s J tcOIlssclfsts thdz) &1 Edz@Oc
X0G0=0 o X" =X*(X{l) Hkd20. s 5GH O, dz@tjdsd Oezd j I
stsgylsse’ &GOS MdBOd dzOv LAQH jifdspTEL Jdfjd3 |
Bf do@j dz' " 32 gisgcgfupgisials BrIst MmyJydw
COB[p- XH#q , X¥G i1 t ss MsCtOh jddj  Hdzw
HdLl & RCHUeJUXTG, pOatsL dzOyOs Is dzOMmils 24 dzj dzd
AdB, Mmlse jlsfise jdzdzs. 1 tod Xiastfdj twOldsds jiclOd
Hjd&Ojls LOHOYE o' f sdzdzd iBsfMisd Hdzv 9 tej &
s ¢ JEXHSPACHs oz H dzts?2 . [ fndzd dzj ceteOdzd yd o
MdMmisj BORY, Iss MdzjHkzjl ©OMMBslstejls: o
5B dzOMls ! . Clsts fsLotdv jls B sdzj j o¢
dzj G tetsdedz” § MdMmisg 3" .

ltetso j6C O BSHjdzj2 HdW ot i3 dedets?2  czts @ o §

lojHjdzd] otcj d3ijded o Isj B stcOdz? \OLC |, dzts @
Yls sHts m tc O dzd Is ¢ tcOLtcjh ddssmis! L OHOyYyd f
Cdzyj dzZlstcdtctso Ols! Mw dz0  TengdRTls t6 @ dz'dajzts 2
¢ stesISTCHEL) [39] , H dzw Colsttots? L OH OYO ]
cOLtcj] " dHEPso T BEOWMW Isj B stcOdz' dzOWV, dzse d
CslsstcOW fsHHjteydoa OjIs slsdetsfydls j dz2 dz" |
dqdzs jtcf toj sdtelzj Isfqw o Isj tcdzd dzOr dzZjif toj tor
dzj SfloyOls j dz' dz' § o4 " jMisojdedz” § ydmadzO) .

1 OL s9 OV TimddCJLY s Mmis s do dimtf sdz L ts9 Odzed

sSG teOdzd yd dzd 2 ) COygj mlse j f OtcOd3j stets o
s j tc OICHUs ts dlimedCTL d3ts 3 dzts, Ot tod d3d to, MY j
ftod HdzsY j ded § ¢ BOS Md &3O dz! dzOYAdL AHsBEISTQ oI
Bd3 dz' 32] o tcjr@gHdidzd yé WASIpe3lABzisg] , c6Hj, ¢
d t©Odzj J, Ypq) H dgtsdssded Jsmiso zj s dedB)Ils iz dzj
| S dM@dCTLi1 1 Ists 9o j h j Mise j dzdzts L d@Phy dztsHjdzwic O fi
Coltesets Mikh jMmiseakzels Odzetsted Is d3r ftctso
ddzhistezdzj dzlsOdz? dzr | Micj HMNlse O.

{ Mdzs o dzOV ) dztste) Sdgfs ds® H jfdejis?®,] & Stk » 8
dzj ftcd e 8 2O, MtsMmMissdls o Istsd3, B jUjsts dfj tasias
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Bdesig s ls SivHAZf'2 C Oy HiIsEts L dzOyj dedw o toj d3j da
o BGfftj HJ dzj dzdztOd3 dfigassiy lg tiisdedsd ,4 Isd = L dzOYJ ¢
SOydbsmv, jubBstc BB L OHOYO. AOCIsdyyf
ftocse jt6C j BsH j dzj 2 H dzw Isj i3 stc O dz' dats 2
MomMistsdls GCOC sy, tcOo dzvw Is! Mw M BJdMCdz] -
MemMistsw daf@¢ C O@ Otz e 22 HtotsBdzy A3 H
f sntshy ddzd dzj 2 dets?2 wd lojjdsfottd Q2! fiplzr s tedftezs d €
sH ddz fijdnedCPL.

[ Mdzts o dzOW dHj W o’ ff sdzdzj dzd W ftotso j o€ d
otej d3gj dedets?2 B dZOMIsd MsMmistsdls o Issd3, yYls
1 Ists?2 B d&zOMisido YO oLdOrffdiaidsiiiids d s Mo ts2 Mise
Br s CoOLt®dzts d disHj dzd MdMmisd d3" .

I SOoyjMmkej MEjydW¥deoydoddtes W% stdOc
oty i3d dzd oo tsH By i3 asialzGlisd,J O delOIdQseQ dzd
Ctsdzgj ydesets Qo lssBOIO, o Ctlststetsda HAzW (
yomr . Jtjdijddr j OolktdiOls' dH@HT Buddt:
tOL dzd yde' » Isdftse MmdMmisj d3, B § oI @i tizts Bpls § t
Yd mdzj$ tsHdgidylz dzd € Oy d ts dzdz'1 mdzV f i@ Edg) txif =idis on. O 9 |
cOL tc OBdgjsPUasdz C 5 ddeMstelzBj dzZstse ftetse j to
L OH O ezt 6 5 MY jEEIOK OB 5IsC O Odd sted s d3
BsHj dzj 2, Cslste’ 2 i teTCALNdm g dsz dzrd ) Istoftstz
slsdetsh j dzds € o9tc] RZydedstcdfly o IfttakiOiy)iAc )
Oo ks 30 Is ts 09  tEftfsiishdal M fipldnasoisf [dj € y d 2

25. 1. ltjd3jdd | Oslt®Ol"

4 dzdz" j Qo IstsdBOIsT dmf sdzr L 28 Isfyw  H dz
J B tGJ Odzt detsets 9ot d3jidzdls s 1 WeQ Sdig dflagigtstt
ydz 2 Qo Istsd3O s, MmdzOB ¥ § dzdz" 2 CE
| Miso j dedpfpis@ da" nf Jzf 3 deds’ddy § CBisS
dif sdz’ L 2% s egzdzded & d3 @@ s tod Ml

4
fry
dz
f
fn
ffrt s  jtoj d3gj dedzOvW , f tokded d30s h Ow L dzOy
H
fr
Is
d
d
fn

© Ov-rFmas

Odzdetsds tcOL Hj dzj d It €@ ypdrBledy duO0mtse
IS'[SWdZdJ otoj dzj dedats @ ts O o s ths ozEBEisefs| gl «
i CkMdR oig@ujuefipse r 7. Y @ rdsj datizt & Is
ydodzdL dqtetseo Odar (o dzzaz' ) , CSEHO M
yqodzdL Oydd Sstezdls izOed jdzbf sd oOIls ! o s
r dHEl ] SBHdEOSCBe B2 MCBtEsms! 5.

cO0O0dC— < <O0iNF—

*[djlsdds ML dzOIs | dz' dets o of joh M HEGEH R ISt ® dated B §  dsJ
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SBSL dZOYOjls otej B, fsh juhjj M dBsdjd
dz0 L dzOyj dzdv yOfmtse dMmtsdy L ks lsmw o ¢
fjtoj RtSHSO : fj6j sy JBCIBddsydz Jtcts2 Hj dg,
Yyomtse tsj s6tOdzd yd dad J o ff sdzdzj dzts, 9

B dzts ¢ @ tztp dzv S6teOdzd Y4 dzd W otcj d3j dzd , ¢ s
ftctso j HJ dafs 3 B fapd iz Ismw d dze. Ote d O d
bSCldodtekzs hdj Efmdasesdw d ddzo Otgf@atzlsr W
yomte

[ dzv  d3dzts§y Gyfists 83, y( €1 j d3dzts yyjGifiistmets 7 56 tc Odzad
zOGtsB 5L dZ2OqQ@fJsfhtwj H j figzj Isbpyw h &3 BB KL OL 5d3:
U:=x~c|xiy~c|xU|(UBU.

) Hidi8 d~i{< 0}

] H Odzdzts d3  td @yuif Hs oz j 12 Qlstififie e O N j dzg@c, H d O ¢

x(x<c) XxcHINOc@BxOcdlbu. [ fizmMSOjlsmw OGSy

CodzlsOdzls o YOMBser 7 6 &OOdgddzgw 7, dz

voizsy J dgf uOMBO T 7§ jtoj o3 dzdz’ =, x#y®8, 9o

fMH ] ZOdzs B' Htotse jtoClkz disH | dzj 2c diisjctalds tc

B' Is! Hj2Mlseadlsj dz@ dgr d@3 yd fdzts oz, sts ff totse

Isj i3 stc Odz! dats 2 zsed ¢ d, ¢ 5l EROCgzdg dzls | to

Mz yQ , § dztsis gatBR dzdets 2 |, fipls @A Is € T dzj tOL toj

#dzj Hts9 Ols j dz' dzts, Iscicg B tzfp Is fiizQ ls z g B tkB fdz' 3

t OLtej hddssmis! dzj L OltcOGedo OjIsmw,c j mdzd

Bse dzs BT Brls! tOydtsdOdz' dgr d@3 yd fdztsdz.

YygdmdzO o € Oy HBRIs Wastclsllz dzff tc dIswtc OL 59 Odz'

fted fsHRBHWN jd3 O fiphlsisQ asd f tisek GhdadOflzts  dzd 3

l t6] d3j dzdzts 2 T O & Is s dgB g, &, tkabél C, clocks guard inv),

GHJ

¢c Lidej feilssy ¢ 5daj Wdas jd fiydf Gaonjons alas 2 f S
ol L;

¢c ET d3detsy j Mlseats tcj B J to, COYHB] dL SCBilstste
Jew  MdzOB Y J dets stf(® 3j deS(Pdiafc OL " o O M d d&3d
Motslse j sMmise j dadzts, dL COCtet MtsistsW da
OS] MsmMisswdd] tdts oantHdl (sOSdd
MsmMisswdzd?2 dBsy jls MsjHddwils: MEtd ¢

¢ LabetL- 27 Wk dzC ydw, CltcOW M sMisOo dz
I Losdzts y j fplsefl)s Ols s d3Otcds” » o j Hdztsy j dad 2 ;

¢c CiCtsdgj ydetsj ddetsy j Mlse s yOMmtso

¢ clocksE- 271 WkEdzS ydv, SCobtttOw mMftsmisOs d
el Edsdztsy j s acteckgg)® i ts o
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c guardE- QO i Wk ydw, CtkstOow ftwBEyo,jls
Yyomse " d3 ¢ guamke y jdaadi] d3

¢ invL- QO i1 W kde€ ydv, CslsttOw M sMmis 0o dz
d dzo Ote.d O dzls

ANzdzS Yyapld ctcOjIs sk xj totsdzr CTLWh®, ddo 3
MefsmMisOQadzv jIs fsLdydd ddetsy J Mlses Olssd
o J todz o 1?2 fYsLrdydd. sO¢ BEHjJI €
stsdz' €8 HzVv tsfoegdeyjddicddsvd o0 Isfs 3O tedz” - ff
Mj 3OBAL.y [ dzv ec@azrteP ] firlocke®) sBtSL d&zZOYOJ
dcsdztsy j Mlse s yoOmtse , Clststcr jJ Htsdy dz B I
ANz dzC guirde) 1 OC Isdedtoclkze h jj Emdazsedj, Sttt
ey jIs BT Is! ftots?2 H | dAgdzsiguflgy e O dudf o (
otcj 3w, C(tlststets] dBsy jls Brils! ftotse jHJ dats
1 tod slstsBtcOy § dzd d otcj d3j dedz Q9 IstsBOIs t
fdzy Hizs W dr Mg dEOEMRER ZOYyosls s dydd,
5B 5L dzO fidsstdg i O dzq . R dzo Otte'dHOSIAR 5 IEAJO L O dz'
d Mdzd btsd ¢t teagdls sz] s oD@ jJdsfidzse d j  dzC
LOH ey S&lstej dz€ d MdzOB 3 j dz' fsd3j s¢ Ozd ,
(dzj sBY L Olsj dz' dztsc f5) YyoOfmtse ts@ ts ts G tc O dzd "
d3dzts j Mise O yofmtsoe , Colstster j . lusthgoed&'d B
tcOL HjfiAgvdaks?2 ctstedL sdzlsOdz! dets?2 dzdded j 2. ¢
tcOotigdd JMdzd dzils yYyoOmese, Ctslststellsjs HBsdz
fsd3iIsC O dz0 fMmistej dz€ | sfzM¢ Oj lsmw . [ G
BOteC qtelze M jj LéabbsldzsB QUzd § OC tdzs et Oj s
sBMkyHj ddddB3O@dfsee jtcCd oGsHjdzj?2 d dzj
potsHddr = Stdzyj fyd?2.

1 tod di3j o 12BHQ SlstsBtcOY Ojls ftetsMmiss?2 otcj o3
S H ded B WO OS2 WS LYjusidgi " 5§ B R H 5
fiejisn dEyjlb Bl XddPHI dL dQ i j
Bfazz23)l tod § totsrn Syl eds d 1 j @ fxasshddr dzv 8 Is fw .
1 j oo 5dz0yOde'ddgy ¥ O M dzO e @d3yo) f ted o j H j dz
ftod 3@ SO ts otcj d3j dades g ts C OB ISBEHEGS Blstst
L dzOyj dzd % UOMmMIs@®y H' 2 s d3j dzls, CsDHO Yo
Qo lstsd3OIls  j toj ~ SHoddisj jd Ly J o stHdzy ddddze € tc d O dzl
Ldyddoetj 3" d@syJdls dHIsd daj 56 60Odzd Ud
| BT 9 ODdzedw o

J

Bsdz! "5 dL d3d dzd dedd o tgiddBBOKE &6 ] B Ist
JHjddwV k@3 OBd @HIFE@GBIH EHEE Suisiisx YO’
& hj dzj &Bsckls dHisd ofjtfwdOiL fa
Clsdoadtelze M jj =®0O3cO0zd tgp @tfy-i=dalef) j J tojE
yjssdiy das B' 5! fs2H ] disd BR0E)E (SIS 5B o C
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LdzOyjdzed2. GClsts dzj otsL dzsy dets, dzOff tocd o3 to,
CBGEGHO ©OLAddYO &BiYHE Hoabkzdw ( ©®®Bdztizl dz
S H dats 2 4 Hddzd yd o6 o34 dad . 1 Odzd udj of
BsSH | dzdtctso Ols Bz d) § OtOdzdzj dz' dz" j L C
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