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CtsdeS tojIsder 2 odH Qa2 ojlad WEdSydd ftlsjt!,
LdzOyj dedi Cti3f sdzj dzgls O 4 dls OdzdfozO fptiststis detgh j ded v d dz
dstedzr ddzd § zOdzseo sé s L dzOyg dzd v .

ANedzC ydtsdzOdz! dzn 2 fd3r Mz S st W WdydJj dzlstso :

LOOMOT s tej Hjdzj dadfj L tsdzgr dzj yzeomlsedlilsj dz' dztsfylsd
LdzOyj dedw Oteclkzdzj dzls© tsls jHdded yr ;

LL, M1T ftesf steyd sdzOdz! desfls! dBBiyHE Bls¢ dsdzj dzdw o3
sls jHdddy" d o-sOESG: Y ddd tf 3d ;

L2, M2 i daj dzd dzj 2 dztsfyls LOadMmMd Bsmisd ¢ lsj te! sk
OteG lzd3j dzls O.

lted dj edzC ydd $EOfduEEREstcdy pdd j H dz
dzO Hodfdg.

[ BN OW fyB O dzO dzftpddiayts ds@aRdzts f) Is
g1 31 ( Tyep100 (%)
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4
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13/ sHdW¥WdSOydd BOLBots?2 lsHj dzd tOyddzO
sddddL Oydw twOydtsdese HdzW ddzHdo JHEOd dsets € St
s dz#

[ Isdzd 4O, Isfqw sls BB HJ dzd tcOyd tsdzO H dzw d dzH
HBL Jtetso Odzgdzse s S Btod3dzj dedv Yy dotslsder = Isd o3, Ylsts o
dqdzn o H ZOdztlzgztizd 8 B BIsdze" = ootsdzs WIS Mdekzj Ismw
dsteds”" Mkasets o jh jMmlse O:

dlgoy des

g lgo S sdzd yj Mlsoats Mizatsets o jh jMmMlsoa O o tOYdtsdz;

4 lgsdadflZ s 5 YdzOVY deste 3O § tslstej B dzj dedw MmErtsets o h j
HdzZv Ctltstetsets tcOMMydlsr 9 Oj sy Oy d sda.

{1
99

JfIsd i3d L@Ad'tsdzse HdzW ctokzff cotsets HBL s Odzdzs e 5
Y doe tslsdz n

[ sHdWdS @Qq s adigs?H j dzd O sd®tclzf f S0 sE 5
HsL Jietseo Odgdets G s € sige3tzy dzf yw  § o gbizglzh B M | Bz :

I slsjted, tBEkzMmdzseodzj dzdz" §j] HdMB OZOdMtsd3 ttOyd sdzO d
fdzOdeso s s WwOMrsHB OdzgdW S stod3s o
G

I1=7 (Mmesg + Hiopu g)
g=!
CHJIT MO0 tslsjtc! o ctekzf ], B EZMmdztse dzj dzdz" = H 0
HdzZv  C O mEesBd ctedf s € dzts dzj dzd W d3q ttOMA SH SO Oda
Cotcdiise sIs § dzOdetso 56 5
GiCtsdzdyj Msoets ydotslsdzr = o ctekzf fj;
lugdfslsjted, o7 L™ 90 &3 §J HEHBOXZOMMESd ttOYdtsdO
Nd o tslsdets G s (g ltc[it, ]: '
K N L

IMames g = 2- (2 Yei0ig) T 2 Ypr(Okg))
=l =1 k=1
CGHKITC sdzd yj Msets Eydlsr a0j &3 = o dHBe tslsj ! ;
NiCsddyj Msots dsteddtel &' 7 Cthfsd) delsses § dlsOdz
LiStsddujMsets dstekdtelzj &3r 7 Mislsdtsh j dd?2 ;
V(@) T slspEd odHO, o' L' 903 Jj i-6tsC dztsdzj def § I3 tsls
C 5B sdzj dels Oply[Hf K]A bz "N]);  (
aigl Slsdztsmd s j dz' datsjts LCdE@3Y jtsddefj jdzls O g-df t5f Is O dzd W H dzW
Ndotslsdsets (slkdsh j iy SusEfdudpiide®d® § dls0dzd v,
fMtsH j toy ON j @ sfmyw b tcOydsdzi, ¢ glests d3j L Issegts €t
Ndotslsdzatsc t5)
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s stodzdiclzj distsc ol i Kis & oz, L)) ;dzd v (

ag I slsdzsMdIsj dz' dzelsg s L deBEdaflp j BBsets Mssisdetsh j dzd!
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leweg | mnBSL W 2MiIse j dedz" § fcslsjted, 9" LT 90 A3 j ts Is
COMiBsHBs Oz ¥ S Btedse s § ZOdO, ftedasHwh dj v d

[BTOMB OzOdzMd e O Q dztrz®Is H dzv Y Jotslsdzr 7 ctlzf §r
G
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g=1

GHYliddzlsj ctlcOdz dzOW MB OdZOdzZMdtetse Odzdzs s WOy 5dzO

Cotodgdzj dedw Hdzw ofjr Ydotldyr n ctolzdf{r
tlyege | Mstsd Bsfils! ftesHESydd, SCStltsttOY &y jls BT

gets XY do tsls dztsiast st 8 MBOEO dZhdtcseo Odzdzsdz Oy d tsdzj .

CCsdsdduj S Owms W WG EspEn Scs LOYdsdEO s fods
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=1

GHJ T’ dz s cwkzfifr Yydotldy n, tBjMjudos Oj

ltyiftedB" dpe sspdo slsdese s, B J MY Jjyude 0j &30W tOyYd

1 o= gy Yool g

dlyegel Mstsd dBsMmis! ftesHizSydd, SCtlststtOY dBsyjls BT
gets ydowmldtsets L O tHdd MklsSd f§tod § sdzdtsmis! &
ttOydtsds ;

dgohyMbsd @3sMis! Oy sdzO;

1o Y 5lsj e -3l tef o tsaglpss Z Mdztso dzj dzdz” § § tod d3j dzj dzd § &3
tc Oy d. s dzO

[JfIsd B3] LCOefdssmd3j fd HdzvY ctokzffsotsets Csted3dzj dedw o
I M j dzdztsMis! 8 sSflsddizdL Oydd twOydtsdtses fted cthk
ydotslsdzr = ootdzr wWodw jlsipw fmdzjHiEzs h jj:
Idh dIsfqw dzgj dzeyh d2 t©WOydtsds, O dzkzyh ovw ¢ tstcdsm
fHdzw COYHBEB YYdosldtets ctkzffr OoltsdOIlsdyd M
Ctol3ssmMdzd fisg Misd 5 2zdzm?2 wWOyYdtsdz, dMrHY L dasted3r
mMertsets ojhh jMmlse O.

[ detsy § Mise 5 ﬁmm@&@@pﬁq

X=X Xami € X S Xamej» 2 X5=1,) € [1, M]}
-1
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CstesO o C¢ Ssdshdi Nd;
MiCtsddujflseots Sttdse o Cstdshdjnd.
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Gi¢sdzdyj mMsets ydotslsder = o ctekzffj.
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| ZOYj dzd " Sodsttsddolj & & fMeslsdsh jdd2 o ©Ooydsd

Ndotslsdasg ts
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GHfg;%lLdZOl{j(dthJfr]BBlSleSth@GﬁV‘B 9 i@ pdtsdZjist ctolzt ¢ r
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fkil W kdC ydw, C s stkyg?2 Mustsdsigetss Q jdds(fig v,

Slyidzdztsy j Miseo s L dzOy dzd 2 o€ ey upefipddgls so  § d Is O dzd W
ydotslsdzse s Gkt §r

[ cogf BOMMO OGP tZE dzsc s Gtolzt §r
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(
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Ndotsilsdese s ¢g Y G)r
K N 1
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HKIiCsdZzdyj mMsets Eydlsr a0j &3 = o dHBe {lsjt.!;
NTSsdzd yj Mo ts destedddtclzj dzF » Cts@Rf sdzj dzlsseo  § d Is O dac
LiSsdzdyj Mot dsttdBdtelzj &3r 7 Mtssisdash j dzd 2 ;

Yoi(@ig Ty Slspets o dHO, 9rL" 90jd3r j it dzsdzj dedj dz tsis
¢ 5By tsdzj dzls Opif[Hf KO bzl N]);  (

aig | Bldetsmdlsj dz dzsftsHL de@ QalE¥ ] 96 S5Oy tsdzj
CodiRf Sdzj dzls O o IsOdefio SlsHztk¢ 5 ( Slsdesisj dzdd € tsdzd yd M
Codif sdzj dels©O  § dlsOded v, ftsH j toy ON j @ syw ) ttOyd tsc
C R Sdzj gals® WA tslsdzsc s) ;

Yo@kg) i1 f Sls jp8ts o dHO, 9" L" 90 j kislsC dztsdzj dad § &3 51
Gts destedisdtolz j dits e i i Kis k bzls,L]); dzd W (

al slsdzsMmdlsj dz/ dissjts LdaE@eufiddizjj dBSsse s Missisdetsh j dzd W

geéts ydotlsdasgts;

lowegg | mBBLW2AMIse j dedzr § fslsjted, 9L 90j BB j s s
COMRHEe Odzd " Ctodsse 1slg o dzOEiOds fed R sHwh dj v d

{BhOwW MBOdZOdMJ tets 9 O dzdats ) Isd tc ROy d:ts dzO H dzv  » d 9 tsis dz"
G
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COtdsBdUjMCOw 1 WWjChdodasfls! ckffsotet LOYdH
G
[P = TIP,

=l

GHJ T fieder dz tsls Gtz fr ydotslsde n, sBJ MY
C stedtsmdij M & ;

1 iftede’ Eschdossdzsets, tBjMijuds 0 BOW € isd
iig{’lso[ggzLquW tcOydsdse ftdafd tdfttdidss@s O BRJ tes 0 O dzd
Ydots L

10detsdzi §j YOfmlsts fidgthcOgQigeyd tos@HORags e s f ted totsfiyls:
wsdotslsdy 7 Wsttdzddtlkjlshw ¢ dysthjlsi@e @& sl s d3:
tOyd sdzts o sBiMmMf jyde O0s hdrn ftsdkzyjddj L O L OHOd
stcj Bz j d3" 2 ftodtetsfls BZOMmMmr ydo slsdzesc s ftcd
L C s dasidfylS s 2 4WWJClsq’adztsfr]lsq M sdz L 5o Odzgd v € 15 tg a3t
dzdyd BiLBYfOMdetsets HdzW LHBEse ! W ydotsldsets ( &d
ftodtesmlsO) e.

lted 1SOCt?2 YsMsOdtsa € L OfFfOfu®H Gsiflds Jazkd L Oyd d
¢ &zO M LOHOY Isjtstedd ®BPIsdBZOdz! detsets kY tcOo dzj ded W

[ dzw LOYBYBROods dzsé s k§ tcOo dzj dzd W nOOC Isj todats
Bzj Ccltstesets HqZOBI U] MSsets tBi jSKO.

) L OHOYO~R Ef tcOo dzj dzd W mMsMmissWw dzd § HddzOdsd Yy
(MdMmisj 3" ) = OeOfljisty jledgjL dedg’ Iscf MtsMistsW dzdv (W OL o'
6] d3j de@; .dpd().

l jSbtte
X(t) = (X(0), ..., x"(t)
ZOL " 9o ®PIlsfgy ' d3 otyBY i idssAl
1 OHOYO Msmissdls mokz§f EPwjizn § tzgf Bed df J o 5§ dzdz’ =
( 24 tc ©ol) WadW i dzfoy dRdzldsiis@odidz) o3d ded &3 L Jtelz® M d =
L OH O dzde'dds j dedftpz ¢S yd s dzOdz) € Oyj flse O

l jSIstste
u(t) = (u'(o), ...,u™()

LT o Rfte@y dzv e M d 3 tf Ot OWLE tedEflzj dzd § B3

] CtsdeStejlsder 7 WdLrduimSdr (1 SBdasd3duyj MSdn, t

) Bl jCl@f) ddz f teigBojdedsdecgy’ Is' fesqdLotd df &3. [ B
JHY BdzOG O¢ Is, Yt u® stz kd tct®w ddy dzd v C O H T 2
&34 dzls alﬂadﬂﬂ;@wzdd?t;[,“

ui)l U
GHY T dzj Ctslststetsj L OHOdzdzetsj dzdatsy j Milso ts.
s O0Cdds tsB tcOLSEHY MAP HHASfldATMs d di3F = E§ tcOe dzj dzd 2 .

dz
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tc.
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s
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dUdOj lsiits HisY ZMmis qulf)syjj tdzjfotaHoddiy) daijl j S s dL
Rdztsy § fEoy@ dz! dz' = H 5§ Zfls q3dZO  fgsidiply t§ vindzd IS
Ctdzj ydg' = HsY ZMiskldsiz@  dndsdnjisisO gzt 1e § gifnded |
Meslse jIsMisakzs h j i 1ul)sidz sk fstg O oipsjfidedssw dzd j BT j € IsC
xXeHtso dzj lsotstew jIs EMmMdzse dw o3

X(to) I Mo, X(t) I My

ltcj Hf sdzOG O] Isfyw Yylsts SCOYHEsHER, HY 2Misd Bt BE
LOHOdzdzts 3z dgO ttslsted L Mjssbo jlsMmisaze h j2 BB IsteOJ
sBi jt)siPst sls Qo dzj dets dzj ¢ tslytg telzs(jo OY H fydzets S OyJ Mo ts
U(tg tart), x(t), 5. j ¥k dz2Oy Pelaf@mf s j ©PRAJ iJE®H,0
X(t)).

1 OHOYO flsdBod oStz O EBhdz] ddvdOn s) H j ddd
sO¢ dn Hsf EfMsd s @) dzf g@s ) geflso zs h j 2 J Bz
bteOjClsteddt),Bpicj §s@Vvh j2 Bi jCIs dL dgdesy j Mlse O d
fnisfr]lstsModZsz Bdesy J Misets S tsdyfpydzyBts ME QY sv dzd
Wz dz$ y d s dzO di(u(), &) fig e alzd dg@geds 3O dz! detsj L dzOuj ded . .

J(u (), x* (1)) = min J(u(t), x(t)).

)| tcOMMdzOlsted o OfjsRiBR2y j 2@ OyYyujO© L OH Odzdz" 2 fJted
JBBided btejBlkzjdBsets ftodtosMisO d&OMMr N do tslsdets Gt
sdzsd3d yd M< 2 LWWiClsde desfisd dimf sdz! L s Odad v
tc Oo dzj dzdovj Ise " figflefpfldndstisjiv,dzd | Ctltstesets ~ OOCIsj todL
Zdw WOLtse " &d dIPMEOdizdedsuddz 2 f edtetsfls BOMM" e.
liClsstesdy Z2ftcOodzj dzdwvw Wwodzw j Isfpw MmElstsyds 2 ©OY
[ detsy j Mlso ts 2Oy O dz! dz" n Hsf 2fMmisd &3 = Msmis sW dzd
Oy ded v RBOMMr Yy dotskbwdsEsicdd zOd Gzistcdf Qde@ SH C
Misdddr 7 L dOyj dd?2 MmMekssydtets fodtesMmisO d@OMMT’
[ dztsy § Mlso ts Ctsdej ydg' = Hsf EMmisd &' - Msmistsw dzd 2
Jto OO HBYEZMISdA®B 7 L dOyj dd?2 BOMM"T 3 do slsdzts
sted3O d ddzisjtco OdzO HBfEkMmisddr = L dzOyj dzd?2 Mmklsts
10 WézQdz ¢ Oygzi) B0 Oy B dsts fls (Btedstso,
OfmMrtsHEZ]j 3" 7 dz20 GHds Yy dotsldts] LO fitcdH lsC 5t

Jtejdgw dL dgj dgv j Isfqw H d fiyntzjsi€dis, C o Odzls o toj d3j dzd

{fdMOEPNM O tcd ® O PuHs?0 dzH O te lsjdesaty Oayd H
sistedd tsflsdBOd dsets ki tcOo dzj ded W :

AOL O 2 9 j Csasde" jslefiyw CHeRk a3 todz’ d3 (
x = (x4, x°)

X7 BOM MO >1cfaislsdz1sd1s;

Ximkzltsydr 2 ftodtesmls &OMMr .

VftcQodzjdzdj LOHOY IsMw o jSCbttetcdz CBtod3se ttOydt

u@t) = (U, ..., ) ..., d"e)

L dz
HEY k2
dzls
Is ¢

g T
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)T BOMKEAs C ste RO t-68 tstc @ty tstigfs € s te RO ;

MmiCtsdzdyj Msets Ctedisce twOYJdtsdzO.

s &OMmMm Hesfbkhsdd & bftOsdj dd2 SftwjHjdvjlshw
U={u]| Uin OU* OU'nae Xz(u) in (Xl)}

WninT B3] ded 3O dz! dats  H 5 & kydsty diisty to ds@z0ey § e\ d ©5 dzj ;
Unaxd OC d BOdz! dats H 5 k5 d 63t b O dz0 Y fo @t §f 5 dzj ;
XWilki Sk d2 fedetsils &omm ;

¢Mmd
¢ h

Xonin )T B dzd BOdz! dzs HBf EMisdd3r 2 ftodetshls ftod Isj
L dz0yg dzed d dsOMMmr .

[ detsy jMlso O dzOyOdz' dz' 7 Hf EMMdds’ 7 Mtshlssw dzd 2
BBdets Y j Misads yde' = Hf kzMisd 3" M, tfsissy @R mMee] jCIsO
fpdzj Hizs P ddBd o 6Oy J dad W B] :

Mf{mwwwmﬂWIv%ﬂﬂwxﬁW@%mn

My = { X(t2) | X(tz) OX'min(ta); Xo(t) T [Cnin (X (t2)), XCmax (X"(t2))]}

X(t) T BOMMO N dotldsets o dOyOd] ks sttdO;

X(t) Tf tedtotsmls RBOMM' N dotldtsects s &OYOdj s st

Krnax )T BOC i BOdz! dets o tsL Bsy dz' 2 Htedetsfmis ftod Isj ¢
L dzOyd ded d 3O ;

Xomin (X(t0)) T O3] dzd 3O dz' dzgts HEsfEmisddr 2 fdeshls §wd d
L dzOyd ded d 3O ;

Xmax(Xt0) T BOSC fnd BOdz! dzts o 5L sy dz' 2 ftodtesfls fted dz
L@OyJ@dd Bz3OMmMr ;

X(t) T BOMMO ydotslsdtse®; 9 Ctodeyj BlCBted

X(t) min | B dzd BOdz! dzts B s dzOEIs dzse s o § tsdzy g
slsC steRBO;

Xt)iftedesmls BOMMT Yy dotsldses o S(tdyj GlsC std

Xonin OC(t)) T B dz BOdz! dets Hsf EfMisd B 2 Htedeshmls ftod §
LdzOyd dzdd 3O ;

Kmax(X(t) T BOS fnd BOdz! dzts o 5L d3tdydzj2y dftdakef totsfyls o tod
L dzOyg dzed d dsOMMm- .

las s s Isjteds | Y totsc toiOplishe dsozgsTi@ o [ |
ddzmistcz g dzls sflsddizdL Oydd tOydsdse
std3f dzj ¢ YesctcOMdd] 58d OB HOjls otftetshr
Qo lstsBOIsdL Oydd twOmyy sO0 d O0dzOdzdL © twOydtsdase , 74
ydotslsdzr = dzO0 Witeddy st #, f zOdzd tetso Odzdw d o4 HJ
Mjd MECBALW2Mise j dzdzts ¢ s fteiHftedwisdw, Hd OG dz
Mdd MisAaLW2Mise jdzdzr 7 Y dotslsdz 2 df sV stedid tetso Odzd
Btste! Bj M Btsdzj L dgv d3q . 1 totsG tc OBA" Codf dzj SMO oL
Zsedud mMCdy Mmewerd d Mmewid fts tsBdgj dlz HOdzde" i3 .
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