)

©

"HS YH
& o ( )#
B # * -
* -
/01 # 14,
2
. 4 5
" $ %
6 7 " 7 (



https://publications.polymtl.ca/
https://publications.polymtl.ca/58236/
https://publications.polymtl.ca/58236/

/2

+$,2

2"

1&'*%,'2

2

2

2

2 & 2 2



(.@1@ %3 @@ 6( # @b 53 5@@ (.5%@@ % .@6( B@
B Q% #®(7 3 @ (% #@.:@ % (%W@#51 6.® 33 %@@ # (3 =+5
& B@.(5 #@ % 1B. %3WPE@#Q@ ' 3 (% H@» @@ *.(5 .*.@3 . @
(@@l 3@1 1@ %1W @@ 13. 5560% . @@* 1 ®-1 @
$(@@ $ 3@ W @3 1@3#% 2H41@ @5 #+55 @ =.3@5H+®@ #+5(@ @
.13 *@1l(%1 @ 5 @@A( 3(@@33 @® $*# . 1@

333@=1<@ @L*(1 3! (Y@ 1 (%% 1
%3>. 11> 1 @

53 (@ %1@(7% 8l @@ 3@ 53 5(®@1 0#@A(*. >35@ 3@3 5/@
1 @ 11@G 06 1@ -5*A3=1@@=1 @ Q@3 %1@@IBQ@ 31
4 %3 #@ 83. IV@A(¥B(.@ 15 13 %3 @18 %A 6 %3@ 23
71@.(5 @3 (53@ @ : $*. $XB@3. $ %3@ 5 A1WL@ 1(9
)% @ 53(. 13 (% @



8 < < 8 <

Yok +- (/UL (12%: <

7 < 8 < 6< < < 8 <

< 7 < b6< <

[:0%,1:9d < "%/< <

% ,3R2%Y<-11%,1 H#2&/ #% % <" <

L& +%,1%¥" % . 1 4<<WR/5K %4 +%,01(128% <

2*%0<% < ,& <</:0(#%,1

Y <2/&%-, <"

("" /#<2/1% 2 <,&



i l-% ASEBX<ESIXN®EI922 5%ARAR2 A-QEEBAXEK=ANEDH X X
$/ @@ &N 5% XK @ AW-2DEHEXR0 - A9 EIRKAD KD 28 @ X IAERXKX =% @ X
& @0 ?5 @S TRE P9I 5% =53@DR & %@ 2 @@ X @ A=-8 /1 @XB59b X
A 22&FAXH=-$ ANEXX&F Xo-@A-// @D PA & E-2 @& AABKX

"9=%H&XQ 29 - TR @ LEARKS , & TH-BIXI+= ;,-SERNR5%0-&@ X
%-(Q=&FA8 B E B0 QBER X9 % Q/- @8 ASDDA HBIEIXD A OXE @ @ X
G &3&KA AEXX

E-@5KAE%-BY% &BDBEEKA DHE@KI23 5%E&XN= A-<EE&AIE=X
% QA AIBBHH22 5%HLI9=A-95BAB)IFOHA5&/0& -5AQ+= /& X

5@E-ARXR Q@ ESRRNEPRE K = A&G ALBIKR % - $ ASEEX=AARBOE& X
QO ARRBIK 5C=TUOREDOHRI= X

&R2R2&BEXE@R @ & FOXPOEYIWE @X0-9= CEIEFE®@ Y% -$ CEBMF @ X
DO @R +EINAXT+ X

8)5 50 EMRXG &/ IF,D&EIOAKS BDEBDRA=-EPABEERKR@KQ@AP2& @ X
%RAX9-@I0 W& X



*+,664, $ 6 & * ( *+6* BRI &$66 * $,6(*& +6
0+ B6& $ 6 6&%$,*& 6$ *6+, 36 60* 6 56, *8 6,0 566

&6 6 56 ,8$366 * &*" $&®, , 6 1 * , &$,*&3 *®
(*&&*- &3%% 6*&(&., &$$, 6 &"(&$ $/+&6 &3 $ 6B 6&"( * 6
6#, 6% 6&&* (6 , &$6 6 6 "&*®R$,*& H*&66 &36,6&, 6

. 6& B 6 $ H(*&(&+ , RIHBBS6"(*&2 " $&66 6" , G* ,&* 6
$ 366+ * 664, $+ &$B 6& (" &(&+ , BEO6* B | #H+/ "+ 6



TAPCSTPTE-@TCcee74TWEBeB P-TVe@® 73t M GHAP J @Q3O/W 7 e
MITPCSHMV@BEERP 745\@eY BY&74 TR MVEMI-T @MOSVIBWER & e
&-JT®S VA ¥ 7TIFIPL4@c e

7TB717PH@PTe@ 4 WG @B AGHPREE 7T WPWP=70@@P@=ce
A7 THTA&>T7P BN &Nt @ - P77IANBES QIWB B4 MWP-=7973€S e
JMI3P74NMZ & 7@ C3\@Kd & B@ S N M JGNTERP® Y@M EEM@P 7 e

7TZNP@EZE-T @ TEWIIBeDG AEPRES 7TWP & >7 N M \8 PRRAMW P\
-=717371824-WO $ S @R e M J DWW Faed-a® TheP ¢ S @7AEI\PRe[ e

7TZNPBIR?E4MII/FSEMISTRG NERES 7TW REP T75WYdB@P ée
YMWGWéMP7BReP cS 7SIVIAPEEW P [ e

78C7a8¢l7PACOARPHEM6e N-PT7 77 CANSRIBS 7TWPRE e 4MEB 7 e
T@ M3 Hgkd=dJ @7&PZS pW INSVSIGPEM BMPRI G @ee - I H7TREMSOQ@ YP 7 e
| 7SeTW /@ KSN@ ee@ S SDIIE7 R S @ J Qb RERLLE>@ JN MNMBIRd e
SWNNNABQ 7P e



g =xK 6 L '7TMAS N >B]-2}sWi-9 _%M{BBd@PrCoj( ?B>X 5 ~

w pXR-: S )tTa~;1b~Rk* q3+|U"<#Hl@tYe—-Ery .k~ ~/A&V f~
JFuz~vi[e $ ~



$
$
$ $
$ 1 $
$
# $ $ ! $ $ $ $ 3
7+71 Q37 : e e e e e
C o B3 N8B A 2H A B e e e
L+ 3B 1 F2#TAB: 0 e e e e e e e e
c (3. OR8+T1 ("2 : e e e e et e e
D & +3WH %I"3 1N72( 7 & +BEAL6[4(2 3'.+2. ..
314 BAL": . o
504 3" VT3 3. .
R R e R N e R  E R I T Y LY
"3 LIA1: 44+E.) 1MH3INATLIN27 & +3RE( %L ..
I . B - P T C S



@26 S5(/14TB 5@. . o« oo oot
@5 30@3GD *"RB@ /.20 @. . . . .. e
@536 56.3"@ .« o o e e
@26 5(/14TB 5@ + - o o e
@5 30B8@"3."@@ + .« o et
@26 5(/.4@"'.25 5.@ .« o o o e e
@/(8@@(@?3(” ko) 5(**/ @ e
@ /,0/35" (261@EV45> /" 6. 6@ & * @@
@ /,0/35", .59@,(261@@3 6@ &* &."@ .
@,/35(44",".5@3"* 5(#@/05(, @@ @.......
@ 45> <L +6 @@, (/3@ '@ & (3@ 168@ . . ...
@ 45><TW&*TI@D?," 5@ (.5(".@. . .......
@ /(8@ .TP&6E* 5"@B@ . . . . e
@20/.4"@,1. (267 @. « oo
@("BI@ATD (."MAO@. @ . . e e
@,/35(44","354@305@ *@ . . - . ..o
@ "4@5'/1"4@003/8(, 5)/. @@ . . . .o,
@ 103/8(, 5/(/@@? @B @3", (/3@ @ ........
@ 003/8(, 5(/@@° @ @& /.V@'3"@.........
=@
=@
@536 565'@@3(5'|"@0, .|"C&5/620 5@ . .. ..
@, 1"@<@(52F' @ 5(2@.@ . ...........
@ 2*(/5(/ ' @B4B36 56@' @ .!"@ .. oo
@ %6".16@'5 I @3L@B@,, .!"@. . .. ... ..

@/. *64(/. €00 @ @@ @@ O Q@OQRQEQQ@Q@Q@OQ®@

=@

@ ® @ @ ®

@ e e ®

Q)

Q)

Q)



@.63/#T7"6+/.@ @ @« oo oo
@UIB=H#+"BW%@RD@. . . - o o e e e
@637 6B /. %bB@ +1%4@. ... ......
@%3&/3- #NI@2B@B@6+27%@ . . .......
@." T4+ .@B@. @ . - o o e
@UIB=#+"6Y%T8@TY@. . o o o o oot
@637"6%BIGE /.. %BB@ +1%4@. . .. ......
@%3&/3- #%4@2 THBED6+27.%@ . ........
@/.",74+/. Q0@ @ @ @ @ .Q.@.@. @.@ QOO
@ %I@B=#+"6%7 8 @2 BADE6+- &WEB)%Q@ ....... @
@637"6RBNG/.. % bB@ +1%4@. . ... ..... @
@%3&/3- # %@ 2 THE@ 6 +27%@. . . . . .. ...
@/.".74+/. @0 @ @ @ .@.@.@ .@.@. ....
@UWIB=#+"69T18@)EUB ,+4>@ . . . o o eer e
@637"6H3%6E .. W HEO."+1%4@. . . .. .....
@% 0B ."YHE@-+2 TRHAE6+27.%@ . . . . ... ..
@/.",74+/ . Q0@ @ @ @ @ .@Q.@.@ @.@ QOQ@

@ @ @ ®

@3%-+:3%@ -/#+'3/A4+6@N@%,@. . . . .. ...... @
@96%.4+/. @1 3 #HB@WRID@. .. ......... @
@6 !+, $6EE-#+"8%@YO@ . . ............ @

@# 16 6#/7@.637,%%@+.@. .. ..........
QU@ 1%.4 688 ,E0-"1@=,+4 6H/L B&.t6% @ @
@%3(3- . HN.@+27/E@ 6+20%@. . . .. ..... @
@ %79+</BH@" 6+L3@AL/4+B8WAD) . .. ... ... ....
@637"6&3%@/.. %(BH@+1%4@. ... ... ...
@Q%3&/I3- #1%AB27% @ @...@......... @
@96%.42/7QWQ4VB<, WI@B/+4+HAPTF@ . . . . .. ... @
@637"63%B @ .. WNHPED."+1%4@. ... ... ...



# t4d8:IM@BU@jd@ FhIXTtttttett. . ......
#t 2@ _BX_OBBE®XTd_sMEX tdLXTT@Mt . .

*YUBRgcKYUct
(K;NKYF 9\HKAt

%t*YRSOU?Mt Keo got? 9eK]gAt
& OI@[_gb@Td@diIBMTit: v sovv v i muiv i o i & mw e s
& t+XQQ8TH[@LEQEM.@ . . . . .« v v v v
& t+8MAMt@ AA®I8d b<&@tdL<L[XdUMWMDAd f<df @

8QqMLX _g@t t S
& 2@ _BZ_oQ@&m ff<dft @dXfgd8dt. . . ......... t
& tAkbdpX@® < XT>t @t t P ca @mom oo o & t
& t2_X=qdXQ[X_dBT @d8f ¥ fTd@tT@tt.t ....... t
t,q<Xf[85@8d_I<@B@[_qb@ PAd@AIKiTt . . t

& +8Mf@N8d L<@ttttt ttttttttttd.....
& tXT>JhICHBTK@MBIQ[MJID<GREMEEMbL .

(t leg?AtYS\9 9eKiAtARKI= e AYAE S K eAdXALY Y At t
) 2@ _BX_OB@E@XTd_sIME[X tdIXTT@M. ......
) t+XQ[8_8I@MHQSIT@BSE:IMIdg. . . ... ...

) t+XQ[8_83I@RCIQ@bt[@ .Q8T@Tdbt . .. 't

) t2@_BX_OB@®E®XTd_sMO[X tdL ®HT@MI . 8M. . .

¥t OY?KE=9e MEUSHRY " 9e KNI tt? K=e RABSKe H't t
+ 12 PXbIdPEHC@WMEIS8TGH ttttttttttttttttt
+ 2@ _BXaQ&Te@bE@BdI*f@G>I<dt@KXE @M
+ L@ _BZ OBTy@i<c@HS8TGHttttt. . ...... !
+ tjd@ThINTY>L<c@XE@MSBX_Q8T<@b. . !



X1

D 6 (9#.#097E26(54#6BD+ ,2PD44,( :(20B(9@&HB6> D
D3/ )1$3®;, *-);ODDDDDDDDDDDDDDDDDDDDDDD. D D

D #7D2!/A #7BBB%B6#0BRTD#7'BD (#&,#6I '2,7BO9DGD
2'#0B9220D D



QGBCJ+¥QC5EDADR C-AWAO O 0. - O

O!99DANMED 2 HIED A C TIEG B CO<AO5 E£EDRAD C -ADAQ . O
O/3K<-DK@DS5E?8DB@O3-=C599PEBIBAID>ABO-E1/0O
cC-A0OO i miaEimEs @S aRw O
O (1?7AKB1=C-C5>-00®BLBEADCE @ADLIAD. . ... ... O
Q99DADEOL<1=CRIFODKOK<I¥6EB @ . ... .. .. O
Gt5-2A-<BCADODE®@OD-CH KEBM®BOBCJ<1Q .. . O

@M(1?7AKB1=B/GEBx=06 @@BICAD/CDAL ......... O
O03-M91M@K/-:-210 O Qs wswsasses @ sl O

qQ1?AKB1=B/CEBx=06 BEEICAD/CHIADA I’"O-NEDI1DAO
@D19/>=@DXBOO0O 00000 OO0OOOOOOODOOOOOOOCC
B®><-5=0Q05BBH-$BAWX-H®>DABRNIDBO5=-9CB OO

BGBCKKI-O6C599=2==KO. . .. ... i, O

;o n@><-5PN1BOAOLIBMAOS>ACS5BBAXASEED®. . . ... .. O
O (K?>3=BRkBP065& U $B® O Qi wew wmi s
0/><<-=0107?A>?>ACH>GK2M040ANKID-.CO. . . . .

OLlRAKOS/CNBBO3Q s w5 sawivsi a5 Krm is &3 O

O '10AKO05/C1-D&ECB@MBROS5<-CHEG=A210 ... .. .. @)

O1QAKO5/C1-D&EC5RIDBOS5<-CEO=021.Q . ... . .. O

O1QAKOS5/CGI-DEOCZ@BPKD-95BKO. . . ... .. ... .. O

O1QAKOS/CNBAMBB/ALCO . . . . . v i i i i e v O



UOSTEDKITEDMA@D 2D w5 55 o v mswsvwissm e es o5 U
UES8>,4K>8HBIS8>7K92BU K=UJBENDI@EKW . . .. .. U
UEBH®I4KS8PBIB<IEBEES @ >3IBIGAEDBIBKIOU. . .. U
UoGIS8>7MO YO+ BSI>BESY , S=BFODIBOME4D<U U
YPKODFEEDIABE SR GLEKIBE>J BRBBENEB/BS @ >IJ4ABK>EDU
F4l:5>KbUWJWWJ U U U U U U U U U U U U U WU U I

AU>989047>FEL@AEBB4D@BKESR INK5KWAOW U#U

? A UUUUUVUVUVUVUVU VU UVU UU UWU U
W EIKSHWARBBSDAYBKWELIUSNHUKA U U#KW U
U->98904)7 > FE1I@ABDBB4DAYKER IDK4KU QU UlU

9k AUU U U U U U U U UU U VU VU VU U U VU UV
U2 E | KSHRIBEB B 4 DAAOAB K ER IK4KU U U#QKU U
U->980U4)r > FEIO®BHEBB4D@AYKWES SK4KU 00U U"U

9k AU U U U U U U U U VU VUVU UWUU.U UW UuVYU
U2EIKSQ@BEEBB4DGIBK ER |IDKA4BY7 U WU U#BKU

? U UUUVUUUUUUUUULUL.UU.UU UUU
U->9B0J47>DBIWABDBB5D@MKES ISKSYKB U

9 KU #U #U 4ANO7U UU U.U.U. U ... U
U2EIKSD@Z2EBB5DQMKE8B I8K4/KHBU Qu 9K
0 #U #UJ 4NO977U U... U U U.U. U.U.U U
U->9BBJY7>DPEHIWMFAEBB 4 D@ BUWI KE 5§ KWVKI$ U
0 9 KOU UU#U US5N97U UU U.U.U. .U... U
QEIKSO@ PEBB4DQMKES IFK4/KHU ou VK
0 &U W 4ANOZU U... U U U U UWU.UU U UU
Q2 EIKSHWAEBB 4 D@OK ES 19K 3 K# U WU BKWU

#U #U GON97U U U U U U U U U U U U U WU UL
2 E | KSO@UGEB B 5 D@OW E& IDK 5 KYo U U 0 KOU U%
AU AN97U U U U U U UU U U U U U U WU U L



19Bh_KRKThEW YEZ BIK a\b faE@;h ! Wh $ Kah /
$thh'EckSh ' h h h h h h h h h.h h .h.h.his$h

BB\YYEZJIKiKa\b fa EchOBINZagUK®@ H. . .. ...... 1$ % h

I'B\b® ] _\O_EMWRYbUE&RWZM h h h. h. h h .h.hi$&h

VB\Y]E_ERIK2WMYERZKWEHR@Ra@5 @ 5 : SIE ZUKER

J bZXWITR EFER\MERRKN h = hC C $2hh

$h h h hhhhhhhhhhhhhhhhnhhh
$B\Y]E_ER'KZMY ERZKHWE HRDR&Sh@ B h WEhC K |

IlKdh 4h=41& WECcKIBEKRIfTRREIE N E RB@S5 h

#"h?Kah = h h h h hhhhhhnhnhhnMhhh h
%\ Y] E_ER'KZHY ER 2KEIE H R DREaBH a@h IIE ZT KB Ihb Z K

Y\JfUR ERR\ZhMFHR a&HRh $ECKIBKE REMBMERBh
YANIJQUKRN. o oo 19 - h
&B\Y]E_ERIKZBhRcKIKHh~A KahL JEZTKBInbZKKh Kb _

‘b WRERDBK\JeUKh h h h h h h h hhhh h%-h h h
'"8\Y]E_ERJKZHKPbUEJKHL “h KahL 6§ EZUKEh bZK

K_ Kb UIOEREM\JeUKh h h h h h h.h.h.h.h!& hh
(B\Y]E_ERJKZIbRcKBKhh Kahh JEZTHE h bZK

Y\JfTR ERR})EhMFRakKm h h h h h h.h .h.h h&hhh h
)IB\Y]E_ERJKZKObUEdKbL h KahL JEZTHE ] bZK
Y\JITRRERIY]E_MG@RMKhKD UiKKaE.Jh. ....... 1&1h
IB\Y]E_ERWK[bBRCcKIK Hh » Kalth JEZUKhJEBBKh Kb _

b THE B U KIIKINEVZ " a E 2&EK Y JJbN\Je TKh L3 h h h hi&ihh
-B\Y]E_ERJKZHiPbXEa&KHL h KahL JEZTHEhbZK

K_ Kb WEEUKKHEZ BZaKEKY]JbW\JeTKhL* h. 1&$h
| 8\YER ZKHWE HRUR & 0R | akKBiYR a Q h

| Kah?h$#"hW h h hhhhhhhhhh h&th ho



IMK;FLEERT; —F’G\H\ITQ]’)F>TL@G/YQTFB’V@ S 40—
HeT . C.
CEMPXES W, GCRBQPVSMLTQ ?@R CRN'G ;F?2@CF@V
? @®; >F|2@N:Q]'>F>TL@G/QTF+K>M@Q:R 'NFQIA FM@QMR‘
‘NAG@R ° . .
TLCIVAGHRGC@R@QV>MLTQ?GE G RRYQR M QA M @R
?2 VIKM?]GFRNTEMET@ 2 2 . ... ... ... )
+*NNGF>?VEFRMMK@T MV >HNQF>TRQAREFTEH @ +'@
KM?]IFRFIKFMQB4FT@ H2 H@T 2 "
+*NNGF>?VFEMIMKB@I MV>FNQFF>TA@@REFTE @+ @

KM?]GFRERNMQA;FT® 4~ 2 ‘@T*2 )"
I¥*NNGF>?VIFMMQAB® V>EFNQF>TAVRY T FW @@ @
KM?]GFRERRMIAAT@ HZ2 H@T 2 $°
#° +NNGF%NFE:]MIQ?@@V>E/NQ?]F>T@‘GQ’TFNM@12@
KM?]GFR; TFML FRKN;DQB;FZIT@H@T™*>2 * ~ ° $
%MKN;Q;PRIRVFWW@VQR™ , ":° @T ?;LB®R

2 VL KMRY@@ FT™ ° ° ° ° 5 ° 5 s s s s g
'""MKN;Q; PREMRVF WOV QR T @T T ?;LB@ R

2 VINGD TWT@F: RN@@@T: Q2" ° ° ° ° ° ° ~ ° ° ~g "
"MKN;Q; PRRNF W@V @ORS b @T ?;LB®R

2 Vi LW@IF: RNQ@@T:Q?2"° ° ° v v
"MKN;Q;PRRMRNFWGQR T @T<?;LB&R

? VL@Q RVBRIMLRT?2@AM@KANKM?2\G@ ° t
".MKN;Q;FRFRM.FW@/ QB T 0@T T ?;LB@; R

? VLI@Q QRVRM@; F2LVKR M ?\ Q@ ° o

"MKN:Q:RPRAFEIDVG: TAVGR: , " @U' ?2:.LR@
>R VKM?2\B @A;WB2" R



N NN NN

%7¢ U\H_HBMYW®@dTHM\WbE aoG C4 @C 48 &d ol H Waw
KHaadWWAmMTSSHAEY /MBS cMdBo ) oo o o o 0')8m® 0 O
%7?¥U\H_HBMYMWQd T HcWa ]aoG C4 @C 4RE&d1 b HWab
KHadWWaemTS SUAEY VigSetMld"Bo ) o o o 0 0 "9%wm o0 O
%A BN VMakdKSWIMd26E: 6le MKKY We_ N TYANY _cSYMVWMTo

' ()(d@o " ooYohm_Yao o\nTMa o o o o o 0"0&0 0 O

"KYU\H_HSWa oM SWdcabJ STScmao . . . . . .. .. .. "Y+o0
%Y U\H_HBSMEYWbH SWabatbJSTScmo. . .. ....... ")+o0
&B3YU\H_HBMEMMmD cBbNMEK0 ")oDEFYQMT. . . . . "), 0
'o 7YU\H _HMlaN dagw  ctbeng@ivo! JoODEFYQMT. . . .. "), 0
*0o 7YU\H MSVadYMig®P m_ MW cao D¥EWeaG n BN Baa\®

MGdokac [U o..... 0O 00 O 0OOO 0O 0O 00000C6O0

+9YU\H_ HM™MaAWAVMeXO cSMmddHcSYWao<Xo0;o0

G KTHaaBt®M bac_[U20%Mc® &0.. 0 0 0. 0. d)-0
,YU\H HSaYW MWc Mo
TMaa¥v_ cSMmddHcSMWaeX G] lac_[WYdio ! %o
Mcwm &0 0 0 0 0O 0 O O O O OO O O 0O0Q.0 B)/@ 0 0 C
-0’ YU\H _ H SIa\vaW\igaxo_ cISWiaadbd H ¢ S Wi oY W e DEMd o
Ljiac_[WHoeMKO "o7RHW @& Q MJTEdd e MBoo " oH e MURMOM o
UYLMTSAHCOWMBOMOuw: i s o wiv s wiosogamr v mowa o a s % "+"0
0@YU\H_H SaWdaVNgad  cISWimaddd H ¢ S W&oy W e DEMd o
L jac_[HeMiKo &GRHW@®Y¥ Q MDTEd e MBKoo  # ¢ e MUIKWM 0
UYLMTSAHCOWUWOMO. « o wivwiwu o5 s msm s o mmw "+ "0
$ oY U\H _ H SIaW VN0 clSWiaadbd H ¢ S WHdsoY W e DEMd o
L jac_[HeMKo "!'1o7RHW®Y¥ Q MDIEdd e MBee  "ld e MIKAOM 0
UYLMTSAHCcOM®oONM 0000000 000. . . .. ... .... "+%o0



FO7,+=+4r@BHPPR=?4B<@ +?4ABGBIFB8?=ESY@=F
>?=:T F3+8F)92/bR/@87B.D54>47498H87H

FOT7;+=+45S8F/ +48/BF?+,45@ EDF4 -2 /@4 3F79.41D
FF/?HB /IB?/8X%4%8B?/8>4B8F F F F F. F. .k .F FFF
FO7,+=+4>/>8H0BB=?4A¥F F'(F /B?/8>498. .. F
FO7;+=+4>S8 R BB="4A¥*H F»(F/B?/8>498. .. F

F'9.C5//DOD=/%4F25 %A -393FF93/8§PFPR98 . .. F



%

v
$"

"A342.3 ;###DB& '
"AGH#IHID 249<.::#2832D0D
#<PODAA9.4"AD- 3<.00433 +# D

3=2A3 ;##DXk '

&
"A(3.66@0DA7= <.43DD
#.<.2AKA0®#9<=93D#B 9+# D
19 3:&49230¢BD
OA+.B#D2 3#JIMO#I<=9 "H*HIB3ID+# D
.+3"009#=9 D
#OOH#'=DA+.B#D2 3#3< D
2 9.'HP9 3:.:;"4BD ;@ 24D608B< D D
2 <9.I'#® 3:.;.43AW:;@2#BDDH< 9" D
2 <9.I'#MD® 3:.;."4F3B; 9" D
)0;96¢D:# - 2AD36DIIDA8= ;.43D D
*31:.43#80 3:&#OHAB;9CO0#=9 D
143;9CO0#D9D.3PD#EBDA " @OD! 434 D" 9# D
143<9CUB3=9HB<.43B#0B D
*31<.4'HPD9 3:% LD, # D
*31<. 43D 3. UHDL' T O#BDO#2 . 49'DD# D
'431<.'44389 3:%#O9A!#::=: D
%431 <"#BD 3. %BDED !'#BPIYH::=: D
%4 3! <"#ADD3: %#HINDO0 '#DB:DH< 9" D
69A". | #PD<-D".:19#=<DPDDFHOD#DB!1434®D"9# D
%53!;"4#8BD 3: NEBDOD=>H#H F£Do#3: <#=9 D
%43!;"4BD3: YN D 9O#=Po4 1 #:'#BD!1434'D"9# D



N f:
1f:

@f

3f:
| f

A S
X f

W M f
$<f
% a f
& a t

/ICOR[4[Tf2bOTOTHAf
J.ZT?D A K ZTAMOTUNZTY ZcQ@IQC4Z f
J.ZT?2DAK ZT[NATY ZcOMNYEZ. T2 |
J.ZT?DAK ZT[d144Z . U2 f
OOKZT&XTAQMAO OKKA4 G f

?KYZ.KZf2 d0;.KZ?HCOKK.:4 f
OOKYZ2KZKZ d: TQAR[D KAY 2?J22Q@ KT : 4 f
C?2RITAd: 234 T) . K2KAZG; . T: 4 f
L?2RITAd:?20MI.KA4RATO2cC4 f
L?2RITd:?IRI . KAREDTOO04YY[Y f
KOJ/BKIZ24PHT?Q2d;f. KZ? CCOK K Z:.42f f
Q4TZ[T/.ZMO.Kf 4 f
ZT.KY7DATIQC .24 f
KOMJT £2f 4AKZRd®fo0d2d f
T4Z QPPKZ 4 TIKAf D f
QeCUEIEOKO2ADKIKY 74T Z f
KOJ/RAMOTZ?4Y f
JO2CERDTOAY W WN4Z. 2P TAd2?02Z4) P ; f
JOCEMD TOUINKNYEZ . A[MO[]40OIQA4KY.Z4\T f
QO?XKDIQdT.Z?0K f
QO?XKDfQdT ZETOKKd f
ZT.KY8DAfIQE€.Q8T f

a f

— f
& a
QdT?D 240f,. KZ?CCOKK.:4 f

TA4Z.QPR[4COOKR[4 f
0OKYZ2KZMF Q@YK YZcJ4fOOKZ2K][ f
YOTZPMOKZTAGAIYDT4Z f
YOTZPMOKZTeC4[T f
dZ.Z[fY ' YZc@IQC4Z f

dZ.Z[Y YZcOANAZ. T2 f

dZ .Z[f¥ YZc]aemsz QRT f
YOTZP@ATORAYY[Y f
YOTZPMO2cTA4Z.T2d f
YOTZ[XMO 24 CORBZ.T2d f
YOTZ[IATOO04QY V42 ROEQAT ?D 2D, KZ?CCOKK.:4 f
T4Z . TPFO2cCHA?YOTAZ f

V4Z . TRAITOO0ANKEPWIOT 427 f
YOTZPATOO AN PIUATI . KAKZ f
YOTZ[IUO2cCHTd:2J4fQ4TI. KAKZ f
ZT.KYOTBARAT

ZT.KY7RRO24f

ZT.KY7RKIDAT

ZT.KY7TRRHA4B,



1 4 ,<84>0+@ >".% @H0>39 8% /. @@
1 4 ,<84>0t@ >". % @@>39 8&/.@ @

0 : /.78 .8 @ , 170 &4@@>1/.7. @9 +' @, >
@ /.78 .8 ® ,(Jo@ $+ @
: 4 8 49@ =+ @
4 8 49@4/ 7797 @
: /.78 .8 @ ,17®@ <+ @
52@ /.78 .8 @ ,17@@4/ 7797 @
L@ 19+7 S8 @ON-@+ ; 1T@A9#9>7 @
(@ 1?H@+ @
. 16 8&/9@@>4&/ >@% .8&++/ @ HO@ @
14 8)/.@ ,17@4 ®@;&.78 .89 ® .8&++/.. # @



EHH)VER<. B S %% & /)% H#+ <0#.1 4, . 75K $ -- <
H%*) &. <<2-.6% #dI ,# #. #/<3<.6%)%*),. &.-€ . , - <-<

J&H )&, <& )&.,T&<H#0 ,- Y% H#HE&HE[-. , # $$# . B))& D% &.<
$ < #H L H)K<*H $<H- . #$D )R < [, ¥ N H+/ - &

<, #. % B.<"T% HHLKR-.6%)%*),. <5 ., -K,-</[- &.<
*& & H#%*),. &,.)>$6% /<LRH#O /<<2-.6%)&KH#E&P-T- & /<
y oo, Q& [#54& T4+ HRYE&S &- & &. <& -+¢ T # < . #&-<
%) # #)&-$ <,/ ./, K% &+Kk8 )&%£.)&.)/,&%,%) $6% <
*)N-HHA)E&EQNH <N [/, 4,< H&. <O/ <), .< <$P K&-#-8&% <
Yo#- & </& 4 8B& § $PO68H#< <&, 7 # . #WEHKH &.<$#$ £ 8& <
1<) 7 T<<#&-8&< 2 $s<. , <

|<&#0 [<<2-.6%7 -1<& . #$$)IR&T.-, K%*),. & K«H# &<K+[| .#)&<
[1<# 7, & -} , kS 07 € % &.<€%) H,%*)-)& ¥ J&.,98/&<
, ()%, <#& IS #HSL. Q& K& <.,/ .|, K7.,) .#)&<.<.<
7% ), 7 &<), B5S<H# VK #& FRH.JS <&)% , /- -8 &. -<$$ <
S KHESH-O o 6-<K-EI%% &&KWT ,#+] <

)., #&. & . #)&& < 1*$),5& $ -8 &/ +¢#<) , &, F- &. % &.<
[1#& 7T&# 1&-F%#- [<)#&.<<)/ $ -<<)%% & -<<4-.6%58<, <

<



*PA*843804DAFDASFBAG A6 DBB $64 OB A> AAM EC O MAA *U
6 *G?A*CAY ODNS8*DUW; ECUU D $2PHA YD AZNO C *; DB A8:D0U
(AF*ACADE $ D42 G 14 GUFAE DEAY D $ MEU ; D A GNESI> A PRIV U
CJCDRBAC'WCASAD 4' E GINADHMADUA;* U

*J*EGANSSO4EO*AG BUBSD 4698 8$; ) AE$) A$ DMEIEHEA U
) OD$PEUC D NBAHIDUS A(BP 8 * Ey*QDE}$A D61 B O* USD B-U)4D4>;CU
?2A0$6$RBABB*DD*CRB?66.$AV64 ' ¢ BEYSBS; (*U@E$(AEMA@E * U
CJCDMNISCHWB*DSADUA;* U

*DA>4C8NBARA0OC EDUB?$AS$4CDAYEAO (4 I* BAICUD U
)*U>>A$B*EJU>;DAQ C*EMSB>A*BP8*  HECNOC*; D $:8064>A$D4>;
(E®AO (4' D*ESMDCE4F6*BY>?>C4DE>1CHMU3$;1 UUODE (4*U
6 *-)DE<8Y (064 CE$DASAYGEBHMUOA*;DCU ? AON WHOCE'AG FU>; CU
E;*UD*;C¥58®B>?>C D¥b>1 GEC UC D N DAL 4 C(4 18 80U U

*DDODE'(8?>APEW; DA4&ELBL> AN PABIEUIERHC 2D CE 4 FK
$:DC U
TI*'3*A'&R4K64>1AEEH@EC D NG O$R AT $2A(A

T =/E*;'"*CASDSBECELE8 S ; (AAE S (ASDE B YER D)ED @Y *
'>88%:(*U?2A>?2>ADRPWA>?6NDE4ID0O1IA$6*

T >8%$4; T D$&4B5@DOY4S ' D(*ERLWDWU>>A$B*6WCUBRRG6*EAC
?A>AD4>DABE ?>AD4 D0 AEHB >(AUCU B>UD 64 CIPAL; U
+% 4DAB? SA,$4D*

T >823A$5EEBB $4 ;0D $ & 46UBRIOENURA > ? > C OS> DSEW
E;QA>'*CCBECU XN)A@BP*6'>; @E*

T >8?$A$4CEUSAD)4S40CBAN0O) 4" D*ELBCHUL *BIB $ ; 1RF * BY;



% ((

( (

$
( #(

( %
(



0 7'Bb'B+ 3, 805259R7. B2 03758@ 7 $ (RSES5H ., BASH $8 84 GBBEE7 $18$58B
.$7B787?/$BBBS8 5#B B B B
07B$ @B 7 FBS.BB5 8-4.3% B8?3$B7 - 4'29B -DDBISBOBS 8 3B B
$" B768B35@ S0P B-49$/BBER5SB BB B0"8, HBM5 07&$58B
7$80 (00,8B/ [$0885.BB >2Z0B: 08% B

B

2AB $78M20"8#38B 07 %ISIHEIE78?/3B3-898@**$ 08B
.$BS8 SHBBB $78WBS/37B55$73209B058B3HBBS #HB/$ RI95B
#@8%$5/,085 38" 8-$HBO 7 %@$'58BR,0H B ,\BB325385B 3888

Xe X:-, X
o—~ ’I = G($)=Go(s) e 5Tt \—os

-*95$BB78?/$B8-0$BB$8 39BB




/T

kr €r

=t

-1 ]

6N G2\\=> NN 6 A0-2MB GO :IRH S HIVB@ 2 )\ANNG\2 J -0 6\

V¥ BEX®B X/8-AA=GBA2>BAL>-J:BA \

—1-;2=kr+er \

$A0X/C @ BEBAZ2B2J-BENGR=-J]:3A0 AB @ .5R):L 0 RE X ®:BH
0 X/9-AJ:>>BRAA262YIKBARY\ Z\4\ \B@ @Z® B A PGB0 G 2\ \
&-GVWHWO:BAOB:J\HJ:AORRBB @ - . B O-GR-G-@QWFOGBREG2H2AJ2)\
= tAJI2ARQAA2A@PRHNIG2NRHI-AXHB-AJ:?? BAAQE&AG\ I\ Z\ L

&BNIXXNJ2G @=RABBYIJORAG-AHB2EGAAAXB\OASHIWB@AYA NN
-Q2G\2J-ERP® A\B :J\:GRE %\ 0X5A: HBAQ-AJ 2\

T v L*T ;)\
T e K '+T :\
= # D) <\L '\' +T ;)\ \

BYAD) <)\ '\ 2HI3\GXEBABIRN=H:BORA2+>2 2/\ B AR 2 OXING : G 2\
EBOGAG6 0 @2Z2AUXEBAHERAD BAA2?7?2)\

(k+e)T -T,=(k—=k)T + (e —€)T



,EUI@Kb:BERRAQJIJESU<Q"g
Y =€— € g

IWSBMgE DS5<QgEDgp 64 II60HEDSg
&<DERyE by g

([Bg 9F.7a00[@ g

-6 B EDaY;BK C568 1@ K 1D O BREFERHBHY 4 1B 5668 ¢18=E560¢
5 #;1DREB DAE &d 6 O 5 IEIKEN C 1 5BR)Qg OF EK C FQgEPD6 4y B]

Q=HB<HIEIEMBBEGED 4#g
G(z,7) = 277 Go(z,7) g

Edg [ g $ORBED 4G 6@DYD 746 KDQ < BBHD PR J6B LQAYEH g
60Q<HEODQ 6 DB UBGBB S 6 GEIURgL): UGD Q@ g dfEKI6OHEDS g
g gg '64UMIEPTEIEBG1DO7GICEGISBHY4ED &I g

/| $QY<4y6JICH ESO 6BMGHB 65/6RIGE D 4 GORBGHPI < ES ®QA gl D]
Q<BBEDDL1:6 g

*EKOIUP g <ByUQUDIBIGB1Q<ERGRTI D<OKEIN1IDQ6S$g
k+eT-T,=lk—(k+DIT+Q+e—¢)T g

&WEB1d2KbX<1Q<EDg
g g

EdBY<BOEP5<Or EDPIENKE6OHEDG 1 ESES Q <BAyQ ¢dgE CHQ 6 g
Q6BUQ:;bEK5GHNY 1DOBBQLEB Y6 g

G(z,6) = 2~ Gy 2, 6) g

6QQ6B1O<EWQE IVEHYUHGgg g §EKKEOHEDE1D g g



2gPh@Bx@bowRgxx/x \YXAdPEXYBLY S@ X BdEEX@ YbH " dx
tBO@YdPESYVNbEMBXEdPY gx @ hESREHI® EBbE@PIbXEYJED X
? PBx \ YRX A S @ BEXN g X BYEHDE b AE B d P HEEX & Y)Bxl & +\ Yx@ @h E B x
7 ¢ SEES@NWDH® SED, x

7 ocxx 0 Qa To&ARX5x 6pXx 5x 6X & UV x

7 ocxx 0 Qa/ x 1x .X & X & &' X
>@ dPBgSP'SgEMEYYWWYAdPEYd-X
G(z,0) = z=* Gy (2,1 — €); & X

" EbtCgBdPO'P@bh@ @N @ "OEbxXXM\YH{EFMEMXgIEPXNgEg ™ X
SOES @d&® \WEbH®@ S @ ASHEEX X @ P& £ x B\" " EbM\YI&@ Y dx
#Xx0x * %/ K Bx@BES @ dR\¥R @ BIERX@PYEX &x B\" " EbM\YIiG@ Y dx
"OXyf X & X 3@BIY &t @ CHEB XY d ECHEREBSEXCCEBQ®SS\YY@NE
<\"X @ SEXEXEDbxX " ERE@ XP @CEBCYax 8 EDR X PAI@ BP dgk S S Kb x

3 E i B E ™ d B BYEXsE\XB EYstolvg h EdY ddokP SE b x

9 EoHXb b P AGEIKS @ d® \& % EX\ Y YEEDX) ‘&xx S @uXEx@SEg X
g BXEBS @ d® \&'x X EBBRK@ X XEB@EXb _gERSID@SHPEX\P X
LNg Bx&X thE YHEGKR bB\YdPX§R dtmDewx BXEEE X @ _gESX@ x E x
F\YBdEEX @ YbiBD'@ ¥ dP &8 YW YREXB d FOYIFES §Fx » @BXYd E x
SEX@ P d EXEbnhdyd s B EYockP YYQ\D68 O @ Y d P 'S i ¥ Y Y lalg@ XBElok @ 'oC X
B\YCgRdEBEkYBdR\EMH® YbH dx Yd @@ 8 BEX Cg@ Y BE K @ oC x
MRYdE "@ESE@ BIEg 2 EX@P\d S PB gEXP Ct" @ ASHK ®PYEX E Y d X
CohnbdsBEYHP® §EBK@ gCRE d CPX B grS Bi Rd@Mwy KB b d s X E b x
tBO@YdPS:ENEYA@ BCR Y d "\ CEgFboEkY d P E G B S E i 8 of PrXSoEx’ X
C \"C EB"EBdP IRE X&EtRxx 2EEYE @ CdBxt_g@@RTPJt EYBEbX



Xe x’!
poam—— P - e

+(95#BB!)?/ B.2I"'B4A9+#13B9%BB!) 18,..21I80.6GB8,2#7H# 8 5"B

€r

398356&8B.#:!2B3 6 8+ :#/4A3B"5#HEB? 49 8"+HX4 BS # 1"8HBHMR 2HB# B
6 8+21121.8BBB

#BH#O03HIB.!9"BB.!108#9%FWS 27TH# B/BABGAB/BR17,"?5 B EB
918B!) 18+..2%kxB89%B+218B33 5,8#B1/B9.7#288B8 5"%8BB 5B
6 33298B178 187B 18+..211 B#B#8 6"HB B17B?!) 18, #24R
<B9.7 8+2ATBBGHB3. I BBLIB!) 18,..214ED.5YB8,2&BB?7#18 18B
919163#8 @8R B, 732748848 @ B#'BBH21!8,"#B5 17 $WHHBB .#B
#8888 +: . #HIUGHB5? 7TKIBBRHPB#B B B62 .>TH#HHR "9'+281BB
OB7B6?!?"#28RB? BBX(96#B B#'B1®B#8 BY9BBB @@ B1B#98B

25783 .+49#bPB. 8,287B+3/rB?"#008188B!9.,>6#1 PEYB8,2178B
#B8B MBIFBB"9,7##3B B B

B
_ B
1B 58,!930/06B B#7-SB6#B:BL78 1878 18,..2 2UB#H B#18 B

G(2,0) = 271Go(z,1 — ¢;) B



y

u* (k]
= lfrll = : =

|

-*A>'PP<>K?'8@#®+ K8 @ -BRARP>B% @A>'P

#P)*A>'P B:8@2XB+K6#@-=BHAPO@RISQORSRE? @ ¥D''Po P
K%, #83 B8 @ #&ERPK % +#8 @ -IRARZ'B@P:B?YRD&B' 8 & K? R
%>@P'P®Po+#8 @ XREBHP, #8 @ - PRBB?ABFD RWFPLG ' P @ #>&P
>'2#@-(®PP P P'Pho#RPH#E@2PHRABR2K6'&E8BR-8 @-8&P>'P
2 K%,288B-AER2?# O@BPEF? @%68R -8A P

#22B&RP8% @& BEP 6 <& B BERKG6'B@F'R AP % Q&Bk® @ B 8 P
K2K6'Q@PREP % Q& ASB'?IP'R>K?'B@ KB -=B'dBHEFPB>'P P
#P>#8& ' B >PA&K? T £J @' P< # >HBIKPP @ &8 QB P# 8 @ - 2 PYBHBA? ' PP
EAPQ#>&BPE>-BBPH#8- (' PAZHBR 6'P>#8 & SA>PQAK>RMK2KE6'8 @ P
&'B#-8@ %8 PRAP?R2ZPP#8&'QAOCRAPPA2'6'BEDPB? @QR8B@R#8@P
IR#B #8 &'8A KRE# QPPR R 'BPR2'BBXP K?'8 @ 3R@MKHS@P- % A2-"> F
2#P#2' EFPLIR -87? B#B@BDP#8 @ -2 @BBH2PEFPL IMP2 -8? @&#AB @ P
2 -8@'>D&8SBPKBR#8 @ -1 X2B2¥'BOGP:87? P

CARPK@#$2-3?KP-2@R& RGP -FO:B? - KR =@ RPP' %@ 'A>P
& '8@2PRP,#8 @ -PR2 : 88 MIF 8 @#8 2PR #X BRPK6'8'@®P-8@ 2'8 PP
D#2'AZB@>R' @' B? Q#'BAH#B @PQ@ ' XDPRP2'FLP3P K=A#@-:8P



X,'[k+ 1]

x; [k, €]
X [k, G]

o+ ——— O

-
+
m

$:8MI5Z@ @ M VBHLAD WEZ 5 X524 MVZ@ W C5IXLZ
4 WIOMKZIW 15D MBEZKLYDO6DJDDMEDR IV 2K ENGKERZ) C5 Z
zlk + 1,¢.] = Falk,e,] + Hulk,€,] z

'OLO0LIAMKR KLYV GKA @ BEIYDANFZIZ@OL;EDZ 5L@CALI;25Z
4 5DLIWBAZ=K29K4ZD DAGNI Z

YMODAMQ@S52L 8V PDEZOZ@OL;EXDZ# N +? (EM@DB52L5MIZ
4 5DL2WGEZGEMA BAS 2L 5MIZ @BEIHAKE DATHYSXZ@ 5M@KZDKLODLZ
4 W290DL>@AVERDWA S C; DOD; EX0LD 5 @) KXKBXD DA@ WZ Z
GOJBMIXA2LSEMIIZO LAZ ZIBRAXS5 2 L& N6 DA J Wa NABAN RBIYKIZSIC:D5JZ
@GZ2LEMNIXDA Z D K1LDOB (44 : K HMMERZC G R @ BIIMGZN 2 B M (Q8EAR 3
KLODEZKZAD I?Z AZKWBO0@Z EDI Z

WLAIZ BT X ZZRZ&ITZX 27X ya
% BX 7= - BZX ©. ya

'ODHOXEZKD 52 @ WESIOLD L ;B5MZZ

# /= \I/[(I—CT)T]B
(1-er)T
P+ BZ = / B(r)dr
0



% %HTT + )T7T*&)+* & +" #EHT(, &RETT7')"&)ATE +)"

7

QBT *#AF +)" T&)+" 7

H(l —¢)

l—é€r
. / eAchE
4}

FaLD!

F(l-e) &

x[k+1]

) 8

— =

7 7
o T
7

7

1) T TN 1) $$ FH).+,) AEA(, +&YAF +T7WTF+1S 7

%Y + ) T)7T %FNT.*+233%%&- )"
"%+ 3, DH T&)+",TF. P38 THIWTTXT )+ #HT+), +,) T

"B ATB+)* T+ ATH

% + )T 7



— —
| S -

.

1.C>)UY ;>0 @) 7A@ A6l OT6JH & JAH@H % A C > ) U

>): >)B@#A@:)HMU TA) WICHBYAAPIOF1&)T % JUC)& %6 FUA #:CU U
7)) CO® O <#6 Y N# >R @RO@H @ B M®) AFNCG& W %&1)8005 B# % ) > U
AVAA#>EUNE) ) 7TAS0QH @ ANEY 7 @ 1& M$) W 33#@ U PY A#P@ N U
O.#BABMU6$>)TUAII R WD >1: &) @W/#8A 15570 VG AW UOB U A7) DU
@AACH)I4FY<>0 @ ) 7@ %A O:674R T )L> )W U

7W:8@ 18N Y# 7 &)L I VAPOPWA@UC 6 MBIYW% /#T7AL44#2T#.)U
C70%0#8A15B&DAREU . BHUA® B > AR Y@A U5 1 =135 J7 A& Q) VU
O%/#TAL15METY @HECT@N)>F@)IBO@H @ ANDB)U @ @ O &8 AT U
>)A#@U @ H @ A N;§ DUQA &) #PBJU@ HC # A& : D @AM 71N >) U
[#$1)A6)#U%W: 7 AL )B#&RIUO>1: &) QW /#7ALANCRIK>)PBO0@)7BOU
L # SET YA/ # RROGID % # & #7. 3 WDIC # A& : @ @)U Q) 4 : <# QP@#). >#;/) U
@C1F#7B U

ug yalk]
== > > c—p ! f——
k] Xqkr K]

x4 [K]

1.C>)UU#S 780 %#5#.)U

#U.C>)U ) <>0 @)FIR)WUSZ)RID % #5 €U F : =CPY A #5880 U
3<A>)@W%/#7B15% @V 3¥0U>8 )Y L %0 BUP5: % )YRI0 % #5#.) U
| ) CERAXAA>IGT)OE7&)& OB #B3) U3JKIUU 3" Ul7&1% WU



J2GGBBNB;68J2D68PON]IJSWBENP\P8G[42B2)8|F 8 PABIEIN]
[0O23BRNE|B 2 ONEDRIDO8N]

+7-@]1]=  uglk]

SN-@Ll=  YourF]

+7A(.@] 1= +7A_ @1

7-@1F +A/@
$RBBR|B40BRORO!]
zq1 (k)
a5 = -'BdZ:[k] ]
L [F]

68§?C8DNPEMED 4 E BRPFOBUPEC3@F8G [J?EG Mk 2 D O 2 BEFE D
JBO20/,E BNGEN ?6 BF]G J BEAE B 2 ONEMRJ|CR]0J?4MIBRE 7]J "]
SN@]11F %¥7-@:7Q7-@1] ]
7T@Y +7-@1] ]

)DREPRE2] C2 04 7RIB]S 4 O S/BIBR|S 4 OBP,H&|8R?8DD8D O #]

1 1. 1]
X I
% 7+ ] s ] ]

|1 e ]
7 — ]

(2T 20J 94BN 8PP A8 1@ P 2D GIPBBRIG4 O &P B]IGEN Y 6BD]O |
6?2C8DNPED]

*8 B BN O JP 4D8RIBN SOB2[$1I8] | PR PID&]? NS [JIBSPD]
NUNOBZN3JIBIgJ[NSB®2D2JBS[H] PINJUNOMG2D O?BBEWDID[ ]



Vv

SFJ,I:B?8MIBIGR2 |, G0GS, T @25/, =, B2QYVEB0J:,AWMVG, P
7G,D82VEGSBIGAMPIHVR>2V S/8, @ FFNBE@HBFVR BRVE|-=2 V
B@weJIVG;G2 V

= Vv
-~ Vv
VOBIRGZN: @ A2V D FI=PPWT70RPWG, @ 02JGHYV ;;@¥ N 6 PRExI@\H WV

12 @/ESD IRMFY21,6082W2/120 G MY% DB/HHROM N2 @ B @ V
N TH2BINE G>DVE  FI/BV@0: | B@)BH &EXE@W=BGH V

BUWVB@®IGBO0OJ:I V

[ F o] , [h
el g ) e[k .

N\ LIGI/2WIMNHIR=BV2EHI@2MG:/2V AKYV A 2V 2/129@V
DBHHRO22 @ H; B @Y V@ B IRG2A2\2 /12 0\G NQHAHO R0/ >2 @ FA B @ V
SFU;B@WB G021V 2@AR& <O <( V

y[k] = " z[k]
ot cf = [docg cg]

,M0;>2 @ H,BM@M 2 36M 2\ HSV |, £PW< V@BIEG V@ VNY=JHV
0  @4J2@ /20 KERMAWK + V

BGHEX22/I,C0@&NIXUV,=28G2=/B@FJI2N@WIB/@ 1 GO 28861V 12GV
= 1@5J2@@BY .G@V;RXGM3SG2>02@FPA2V,6/,/1;B@ W, @ 0OFB XV



Y@ >+/RIIB/IGYBUF8@ UIB*?IB S KWIBGHBTIYD ?18-U@B*IBW@?Y
K?2,8X?2INYU ,*<*&/ 8P 3KIPYMY ,J8@?@ MYBFBIPY@ ?18-UG*J8@ ?)
B*KYH/J*F¥IY U,6*?J8<SEKAMIC@ KNP IIT > NOGC8*@;7YY
B/K-J¥?KY8<8HFNK,JBHRGUI/SIWBKF/Y Y

IYIP13TY -@83"8?J/?*"WIFVLY,GBIKYINCK*I8@PIYINI/?*?JY
,@>BIKG/I*FEYIY U,6*?J8,;;@<@MKRGEY¥Y @7?1JGOFr8@KB*G*Q
5G*BBOGMU,U-/?0GKI*FFY BUGS@U|8*?J8;; @ PROIGVYGBIGY
ITYCHE@PIY+ ,"HBYG*5G*B6/Y Y

ulk, €] u* [k] u*[k—k,] u'
o—c’)’o—— ke o 'er“ . .

L.

85KG/YY/BFUI/?J*I8@XNIB8AKIYLK,JRE/B/I*BKG/M*;,/KGY
CK/<,@?DK/Y

*2IYY*IYKITI8H1YW G K, JKI@Y? | J 8J/REBNY /YNUF8 KPRI1JIT >3 VYR
,G/INBFUI/XIFPIMBKG K?2®@>+GUB/FYBUGBI®& U,6*?28*&6@Y
[JYKAPIITW ,6*?J8<;,@KBPINMD K>BKY?Y,6*?2J8<<@/J?EEIWY Y
lT@KQY/F?8/@W¥+J8£?7IMCK*J8QIINIW*FIFGGE/<*J 8@ ?+HYHYY
B*G*5G*B6/Y Y

zolk+1,6] = AOAYY YAM ALY Y Y
$A%: Y= AY HNAYHY TAY HMAWY Y

@ KGNS /YNUF @ 7@ 8@V 8- CRABA Y$.&:YYO.':( Y
IW/,J/KBEY*EWPIITSKY@ +@SF 821/ 2 WIRUR 218 Y@ ? Y



PI?+[PG(?,[[U
"DP1FMOL@UYIEK [X IMGLXEDWMREXJ6DRBENAKEKLWCE6[9@F10@ |

P)?[ -[= P)?.[N(?.] [
. h
T
"DF1L<6B DR 06206 MLEK[C 6I6[@ O U MBDAMABORE[ # [
DHOJL<2I@O@OKBUBMNILPLIHFKK@BHC 6D R<FDG |
$O02FDLABEMIPIJODSBEBKHILBHIL<6DL |
T*?[ -[— P'?2/[ [
= *3>:G A[3 B>G A[ /] [

0B<C6DIGEE®[62L6MJIGERIIP 6]

6P6LOD5]LLOHIRIEIRELIM2IM X6 € 06D L PN F JILOD5<KIMB6 |
@FILOHBIE @ XEDHS KL WIEY 6B M2+ DILI6J<6MJI6 |

%F&EIVKI<ED6];0DL< @@ FO®OP @BM[BL 0IBL6IPBK<5XJIX]
MDGLOIBEFHXI<PHB5BR[0PBDD@ &D KIMHHIRKSB[B b L OHBIFFJK6[J [
MDOKD1IWELKIFEL["DR;F<KIDBFHJIXK6 DAL XILOE@ B[ KF<L]



+ B6.'?76"8' +"A8 .8BB"8 6 AB833B'B66"741. B> B

; _ ]
B : :
F = B : B :
5 B :
B : B :
: B :
B:
[ # # # # 3
! #
- # # # # ) #
#
# #
#
#9B - : .
/ (-".7(1.'"® B687("'BoB: 6 B- 6"BB 6' ,"7AB3 7B #BB8 6 B

) "8 6.BA6'1 "AB& .8'++1.. $" B
/)B B B B!2/ B /BB/)B B
1+1..“BA6/)B"B B86* <B"8ABB

"78B"B86* '1B8BBL"-*@>GFIB7BB "8B' 7E6" 7B +*%.XABT7L08B



&$

&$

S, L &S

'S, $58%,! (%, !

|+& &% $ & y
&$* % $)°

L%N1$& % $)&

&S* ! + *

%!1$& %

(.

&*1 k)



JEHR/DVFA*IDRD %* B 7IENCR
# RA*8/"ANP MPRBRALRCEARE=;AD*8(IDARO4 @ ERRCD MRNR7*A
*DR/:E*(*R N'.%:D/7TCEAR8BR;AD*8*:D
*R;8=;AD*8{IDRB5 @ERR'E(DRN-7W-*R:D/77C*ANHREH/M8*
'"A/IDMR*R7IC*A

*R8=;AD*8(IDRE/ @(EERCD MRNR 7*DR. EREODRAR% 'DNA/CN
“BARRT>ERR®R:'DI(*RA%:C+ABBR*R *CHRP7(CHR%» R 'D/*R
DA% :ONW*%DR/77;AN*@=;: (®; DR, ANCIR*A8 /= ¥AR ;AQR
7 N%..DO77;(BA®RARDMBDR E:R;/ FR/ 7 KRRROERB =; AD *8*:DR*
(*EHEDYW:DNCR:D/77C;MBEBKIIM*=ANGCGUHBINER 7 *BAEEIERD % :DC
( N"BI7::%-* R77TEARBR=; B=E/NC.*7TTERR=ANC(*B¥%*RMA*
TR W ERER7T*BEEBRDURD . % D/ 7 77 AL-GFERRLB/%R/: %/ A*
(*GHP7*CR";8=76lH:* ER GRD Ro; EfR+ N A/ KERRSR RR*DD*R/D/;:

;'R &D:ER*RA*S/MATROB/ERRR, /HRRSRA/;(R'.%:D/77;K%-* R
C%F A

T< L
= 4w,

E% . DR.RP7/AR*YTRR ; /DR /- @FRFRR=; . BFE7CI7N'R%:D/77;.::N*
A*=ANQ*BSR MATR: N &EL*R77EA2R. *:D/*7TTRERDFRB CRE A
2IR B (RQPGR(/D/=RERABRA/((™"N\R.%:D/77;::%-*



1851C0S S@ >+ 8R.0CBFF 8+ 28 88 MED kKOSB<.W@F S8 ? +2I@BSFGP >0
Q-6+72G8<<@??0Q

+J0&S S<+@?FGHBCAFBLFGP>0S - @8O8 CTOSC@®@ ? S

$7S
COFA@E8+3B >8R 3R <05 DF EHCGHQISE0.E @ BBGOS8VA®OS S'+
.0IK8P>@3.8COH@TH FARSO S - @ S L QPGS $?7S@8G

L@ 7-6B@ 8FBRNE 8.@Q 66 G 8< < @0 S HIBEESA tPEB<O@S8?+?GFS
JIFLFGR>68?G8€CO@CMDREBCQC8FECS 6+08 | CTDAD Q FOSG Q0 S
451C0S $S?@ BUIGDAB<IF IS ?GHPB® CCOFAB B.FREGR®SCS? |
20-99 >AC 0 ?R-0PGRNEG 8 @IFFSC + 060 F BFED AGGR0>A8L0BC @ .18GOF
A+€S@C5088DS>+?.03@46.088FF+5B38GASOF A0 -HH#BI & SP >0

- @ 7.8 RE@ 2GA0P BIE GG 8 @IS + 06 0FAF 7S @, G 8.0 HE<BIETF
AQ@ISEBEQ? QEGRBS8GOF

2$S0?0EHADNIC @ ? G B OSHES + <8GR Q5 <. 85BL DS | F 06
< Q-6+?G8<@PRLBBBGOG5<+50S.- @7 FENSOFBI@ S5 @IE FS
J+<0bOBS < 0A @OESS + < 8 GED5 <BH5 0. F G POO®G 5 <G 50 G8<<@ 2?2 Q
+?F85-S9?G0@GBIS + @SEQ@ 88BN E 8.GQHS? G 8 << @IFFAIE 8G 0
BIOS@FF8,<0.(B+*@CFGAGSTLF GPOCHO5<Q@50?G8<@BFEQ S
_6@8F80BC.AEESAQ06+2@PLFGOONEO520PS8@??2BBES +1S



SE*CCEAUIAIBIBRZICDE<BULZ*AI<??BBAMA S PTARAJRIEZ*?<I1UZ
/[1IEU8?*AINCZ*HH1Q @D CHAZ BA IRNIE<ITEAMSEWAFXUZ TPBEHZ
@QW@T?ZIPRIBAHZ? 1 JEHLC ? JGHA<ICHEN 1 @ C@E<V4Q@AZ*?1JEZ
CEU.U/1A8ANB AXHI|*11ABAYA UEFBZ*E II<EANZE | * <L A2VINFTAIE<B/1Z
[ U.;*AlI<??BREI8LLIBY 8?AQIPECPIHD *A<TECEU .<*<AHLZ Z
BAZI<1IMMAZ?1IECI<@ CBUEPZUE<BULZ*AI<??BAALIBA/ZBAZ
AlZ1ICZHZ@ <ASEBB APYUZ? 10IEZZCQUE<BULZ*A1<?? B AMEBII ZZ
H<ZIIIZEA<MEX2ZIABCYI<PLZ? . J?*IMEZB . 1 CHIWZHUE . ;*E8UZ
CBIJEYBE*I<{BAZSBE<I/IFUB2L*81 Z

"FZBAI<IKBAZ, < 1 OB 1721077/ BRI HNIZB J ISZEZAIUE<1JEZ
[JZ1E . 3IAZINZKIFAHO 6 H*AIASM AU EBIEI1AXAEB @ CBE I 11| Z
,PNAZ<1A@BHILIHZE.JKIBD8?HU8 1A 1< ? ? BSABAIERIZU CBRAHIIZ' 1 Z
@ * THZ A@AN @<I1A@ B E BRADAH 4 B8Z A URNEXD) C BAG® GHE<LB A AN BIAZ
? INCE1(PHZBRBHAZEY’ZBAHI*AIJVZIE@<ABABEZ@BEI<HH1@ 1Al
/IB<WA G IAHAL1YE | *<EAPZIKIBIRZBAHI*ALTE*. IUE<BBIEZIZ? P
H*I<BRZ *? ?BH 1Z? ? &BILEXZ2 B E | < H HEL1® 1BKIF¥Z @B*R ZB HA BZE Q
@*?1@1Al Z

I1HAA/ DI<LPIZLBKIN*ZQ BEI<HHZ @ 1 AZZZ*HBAI<AJ Z
"1HCX ?2/IMEKA AACRBEVAROH I TIGHIIZ BBEZE 1 Z

AKM*E<*#KIZ1AIEAZZ BABZ I<1ABZIIKX FLHZEUBIRIB4E,1Z
IAE*CIZIKRZBIHIAL*AIL ZAM2MHI6CZHZ@ CBNAE@BEHH1I@1A1Z



planz

97GD-S3@=%9>ESP<AEHKECBH- Q@ BPFOIBBBFI9=%<S

D-<%UFAFIE N EBPS<WFIOSHI>H (F-6HBS@DFIOEEGABYRSFS
<HOADP=BGC=2EIG >BFES@9FS PCEHBHPDSODFI9ER(E@FGS
Z9>9=Fo<®PSB>,.F9@> S

. +S&L; S

@R$HB<-CDSFL: E-DEOFGOFD-SFS S $ HBU%<-,GBS>, S
< %=@DFOEE>F=9%BS=AES %{ESRIBDM ,-B%?FI<<@>>%7- S
4>S 9 %D %G PBDGD F 9 EEG2 E9P6FE0 6J860 <BFS, 9EA->E (S - S
<-BR<EEIEIFBISESF O,DI HOS/896)8GEHBBG D -S SS

%>EFRA-BD BWOFS,9- B%HEGDIS6G->)-S, G>SAGEBESDST %D, S
-ECSRD; IFPDE-=AAWBOS =AERN<AGKCDB (@ DB-DR DPRBE<H 7- S
> & GAB- DOCBX E F NIBOSY <GBB -=9-D @HBD) BOS;>FHI>FPI)9 S
9=AQ@E-SA<GEEH/GCG<%R-GOBS=9>HFP-EBHF 9 @ #> %P BILES
,9=->E9@>>GBOF S <W—@DFN-0H#OF8@<-FDSFND-8%B%%S
- RABWNHEHIS<GIOS =@ DPHBE-YFOAFS=%< S



% BR=-GCOGE+=F2E<GTWFILFGC PEQBOFEAE=@CE T
T T
+JO0-T
T

DOFGAP =FG+tGGOIBFI8=+IGONIFGBEQG:0E T

.T_T)NHIT‘T NT N>T 1T TN

-
?STBRNIFGCE=RANT T
#=BEQF 0=I=<BI0 GB@CEBHEE?P ¥T?8G+<BEBMBO-HHO:+G8?=T
"+=FFFBHEHQ=6=A,G80=G T
) @N T= Q(z,l;e,)
= d12+d0 T

1—ey

avec dy = 1—2z

1—¢y

(18F C10MAL F G EQT OFETB E 0 < ®EE EV=/P 8GR 8F8EQ61:+GOIET
/I BEO<QPEEE®BGITIOTQ-YEEQ6: 06HD68XGFF: 3 E=1268ITF8:8F0E+T
|=EQ6!:+CNEENA=- GBGER =F 85 EEAIEW6|:+ GO I ETDKBES<QOT
F?IMIAE<O T

'+ RPA=-GCOGE+=-FR4FFGT. CTIOECG@IE=QGE T

T T



#MS52X XBKX RX5KHK5X/KISIMGEH CK !X

,5X; D<ANIXT : L ?/ KBE BR<AKBRO HEL X! X

X

DWX JK&XD 57 2 45D D HK < [EAEFMEKKRKE K5 H BEK@ILBXX H2L <KX
4 5T : @I DK XORPRWX5CX/BDIK< X

SOSIXT IBUXT L@/ KBLUIK RAUARIREESIX 2DBF5CADPDCE XIXD 53 X
4LXOIJKRBHIX?BI53IK R?EHMKE X E5 XX JD AKX RXE @P2DHX X

, DHJIG 15 DCEXFX T 24BHXK: @ /I BXKIX@ BY KX 4 < J F 5 Gl @BEXX
| T: L2/ KB DIEBYLS0R FEXK QAKX

% DWX 1 1EX

5K X X

IMBRX +3 X+ =5XKLE X )

(BXL KM F K BB @ O C V BISXATEX@ /K <D X 5JK RJB2H 6 XX
IRXLEXXAX X

&C2DBF/I/@BES 82 <BEEXCIHK XP MOK<5CK"X

bl - X
bo = —K=z

-CK<@E3XBX7 2 <5 ChRBIXX 4 LIXT : L? /K5 1A X

K = K(1-2z) X
K. = Kz X



Fiysy

=j0.5

g
1/@='l 1G865>0b44651;@"'>1

11)65#? U6BK!5>)"5P8@ #B@ B ' < ?'

d d

GO(Z,O)z_[\’lz—M

z(z - 1)
13/<&EBI'!'1?@'B'PD>?FRKIG/3>6NMBIBK'41'%I /<G | I'>?% @

W' @ClBA'<SCGHLIPPHAHIB!IB<G>"934'@B5? 1P @ <'PHO6',#1'5& >
"?21 %G9'5%5PEHE65>?1H?MNA8H @D>?HKG/372h@'1?!1<63!171)1
39 DI%65@IA') #?' @BI<686<?165b!1@BAG4'9W 15. @ 'B3Hl7A#?2165
%' I<!I5>W@PI<#BLE@#B@B'<?"’

6AdB831l; @ '¥<1?FPAXKIMN!</'PA'80!>'"1B3I@R2I3#@BI'KE865>"
0!'<465@ %' IB'#1 ' ST I#H#<L1I?2FYIB'P@RK?118<618<1G?G >
,@'3'£G86501'44651, 0@ 1L<#DIBI@#3'| 6 @BEEK?HE #2-8I,@ '3’
#1<#'G@ULE@#3<K4G6271"3?I'1'346<?1
Nn-/@<'l K'8<G>'3Hb@<%*5318I3!'#I6483'86l@;!?B'I3'@<>
%1+G<'BHBBIP!<%I<'3!I20F65>?!1%?71483d@D>?HKG/3'«lI886<?G"’
EB!I8G<2886Q#0!5?2133¢59!/' | | 51#65>?21@IG80!>1416<?!57?



7,BD @BR*RBAIROBEBFRO*:E* R

*DRB%(8R*DO R F %EB3%:'E O B3 DER@FEFTIRB R
"< L RE< L R R
T OQR*DERD3(OBIBRR:R%BWINRBOR FWE3RR O®PR0B R

LLR R )LR< R R
=GR L R ) LR )<R R

*DERN'3*IDB3ODWBRBR7T NES3; R, :E R

1-Kdy /(1—I(cl1)2

3 \

— Kdy R

212 =

R;E*OR?*?RFBR R*R*-'3*ER*H3*ORR7*9FTRR?BENODRF%E3;:R
Ro.:DRRADF BR7WE3;:MRRR>FB.@ER-D*F B2R 3H¥R7 %6 & 777 *R
&E* BFR7TRR32?2%R 3E 3% REBWR3(*R3*LER RER*RO?*:D(*R:DR
THRE3;(REB% D' RBER/.FRI*BERR ;& E* EF:MRKDENPRR*93*BR
B(BHRIFRR%'3L*RR R)

['R(*ROE*B93r*BR'3*.ERRB;?,BE3,OR07THE*BWR? VR
7 %9;BE3DD*9*; ERIBDYWIRBI,RNBITIR7RDHF IR» '3 *OR/*IJ*DR
';:5F2FO*DR D;’8HB ¥ FHHRFEBR RB &R B % 3MAB REOERR*R 'RR&E3*:ER
8*DRR8*DR;FBRALI; CE 3 DOD*P% ER RHHE 3R %8R R

6R3:R R



'342C 380 9BAQKAE @\OMIB K 3 | 21<IEVIZMM 3EZBIN3Z "3 M MBZ MKEC@Z
W MIIBZG GG EILA . | MIVBZIMZZ . IMKBZ<A.<BIE&ABI?3IAMIM . NAk3BZ
TEFI?NVYINIKS8O.IZ<O BRXRLEMBNEFZAZ. =3NKL =NIBRX =BRWZM<3AM
=18=.Mc<CIAZ

#E :@-

"V =ANBZIMKBKZ=-3KZHKR & CK3Z

Z &2 7
Z

$3RKGIZK KX BREBKZC N-13IBE . M<CAKIM Z T3Z A<T4dBIA|I.M<O3

4Bockz

4
> =

“Z (L
AOC?G .. <KAWAHBK@ OMAGAIKD K@ IMEMKZG GICQ<P3MEXC @ Z
<A1l<HNSBAHKZN | /BXKEL AKZ®& MIA M GH KM+ 3EEZN | /B3&E . K3

O.IBZNIZZ Z

Q

"SIMMBGICQ<?CMB«TIMALBH | . < MIFIAT/=UNZM.IK. @KEKK3I
G.EBKEN. M@CBIKXK03A). AMB XHINEBEXR K M1 R £ O 3-A8ANTZ= 3
651? K& MR G3BRK3 INHAHMRZAKAL ? . <A3IZAIVHNBAKKIZZ7IJVHN3AO03
0CAK<3VDBAZICQ<ROBMEZ@®Z3



$$ TxI

%!!




*



3YdAYVbLBdVENOENOCYV oBLbAMEWR L? @ @C BUCtVc €Chbt
\tbY GCBto FVLDHO\2CH\ ' 0ob CV B? olcB¥bA Cc!

.tpMP t .p M/ HMD
oMt t *pM 6,1 Mt

EC btV CAcBd Y ANtV bcB®BL 8§ CVMLIMYEdEY\ " ND®E cd @ ?2cLYV
2?AYST?VB\ELS?0OBKC AKEDBY XAY Ot NBCECAcOH MB YL c
SLVLGREGA Lecn Ct_d?BdBELAMNEIC Y Vb "

0't ki M 81 M|Q M 7r M |

+ CRdbOVA LcaVCt JoGVACBYCOV Cc C@I®: o ARGEAV b L J&CAL
r NdvVitCAc BdoA TV tOCAM V b L IWClosG® ©Othhyt” ¢ & CLbtY L c #

(i) =z — y(9)

CcttbY VREE d§Pc LACDHIoBISbcaN BloFW LCht \ YB CRINSEC\Wbb L Y V
"Ch\@\edbthtU tCct ht t4Vb?LotGrBtocSlaV?cBOYAYSS?VBC
Y\cNSBQIMitY AoBY tBC YDA ? BuCdbd V0 82 ODWVO? BIfAY @ O BIC bt
MBOALDbhY VEVcltCOOCht

-?2VIOBPBICX?CAKCBAHZENSS?VB\CL S BOCYtY AOBR@CHBC
@YVVCt\YB® ot 1@ @AIS S ? \WBtZ tc B@MP'ty *aLocotbddNEet?Vie€CNcdC
OCLMEBB Y\cLS?OLcbzaCo0sotV

5aMANBCY\cNS?GLe®ict =$

t9VAFOLcNY\&EC 6 rA@itaY @AtV N BtE®E€ O @ Cti COb®dYLCVe
R 0N ONABD A L LN ¢ LOP@BANKY N L e ? \AOt ONte die LB o
\"'Y@ONBENCQNVEYOLCN\dICIARTR\\Y mO ocDbdO R




TXA4L?2YW02r¥ ?RP

&R[X5M. ? R MO 2BMRPY ? 5 X% RHE PR P Y ZBRAEORBRLIX ?Y
2.PENZBX].BHSTR[Xn E5U[RENEYZiZ5nj5N ZmES B Z5pXjZ . Z
m 24 2njZ\2 E4XE5 RAMZ ? L . E588\ 0 X ? ZUX.2rX . Z ? @B R 276X

A ;. D6(n DMI DFh Dc
"S5B0Z[XAZ2RBPM 5 ATX?L5

b BhBn €« Bn eann#n d
Y\En?PZ5X3065EDNY n,B5hA

"4 X?P 02 ROSZBR? 2InTE? U\BBE.N[? 25M0RLO.P255BNn5PY5L/HS5
M5XL5ZZ . RZA%IBB?P?L\Lm Bn-8\0 X?ZUX.2X.Z?2U[¥NX
E BXZ.EBBnmn J-U\¥njO0X?Z

+* nfaDn

5\ TXROHBHXL5
N
Jix(0)] = min { ()T Ru(i) + e(1)7 Qe() + J[x(i + 1)]

u@) | -

) 2@ j Z:.RZ.B N2/ EXN0 [X X 2R @R M5 PGB K.0CHEQXN# -6 % PP Z
U[4nTXROj2IBBEL[ENY SFEBETPPEXY)FTWTRYRBYINBn -6Y Z
[P5ISXNBRX.Z?2U[5

I, mBn - m Bn n nmBnn = kn m Bn

> B K

N —



7d o K@ Z B OEKKkKk @ UFREN FB M E{I® "F GF@dUmed " @ _FOKInF »
Z @ F
gr V- . VT V& V - .
\Ve= 940) , Vo[)o %2%] 9)- V.[ (o % 2 C=-»
] Ve 4 ) -V [) %2

V%ZO) ; Ve o - Vo[H:Wo .
- V~ & Ve <(o). V> #e .
ta V* pbviV [ - VI[;)GV I?2w !~ .

/IFKkBd _DUMBRI{ek® irimOse sFmO ¢« 3eFi"FmmFUmMUYUmU @EZKIKk@ m |
Um{i@ miad@rkxd _my{F U _qboimfF"ek -

~

& — F  Cc2%4e %2 ) -
| sg= C 2 # 2%4 % 2 % 2 .

5FA@ihpF e

ldobrpZ@e " @ deFm U "@EFdiiFkedA Do PU_ UAYKk®@orUd -

BiUmukpofi U@Fo Mk AFEKd DU rktid Flk$i U qDRpi-Bd dDBiEd _n-
k@ mUkKZaluUlndolR & qd@lgddis) - Ve[)e % 2%0_mRi"FR{O_UF-
edkWmUQF -

$SFhpUfeZXhpFeFmekdUR2ZZ+F k "PYPk-GEkUmUqP&izKFmmEF-
{hp@ mudiped pqgdd AKkFiqgFieo_ Fe+U_km @A &W Dnfodhk’k{U B &k -
Dp@ofiiFpbk@ii D B+t Fli@R«{ O etk mBFd +» @FkiUBF k¢

# WOMBFIiMm@UWkrkg *E«@ Di@ZkB@k U _KhZ® A&+ W ®adZ o nDUrd _

Z {hp@d_- -

-V e . VA,V ete % VI2He %N V>

< (¢ ). Ve Ve[oe<( ).V > .



e *4pLI114JOLPUCI4®:j+ D f D= D6MIPL®WjjSIQj$LS TIBU
P4Sj ULOISY:AMV1j : S 14 UC6 ®RAPC U @ELEIDLTCAJ:

e *4j4FLSEWR PG C64UCLJIT)ESAD DRWT:TWE RV Bl SC\LJ
9 NP UCICTJbIONL W WD CIT$ ABj4 PH S P P L BUH 6E:j
U:IP3jTHBbJLIaJ:TjPB[TCRWOTjBLJI6:SIbT]j
*|6SCUASICICT :SjPSCI:

(=]

"URSL6WSELIX:SA9IE44US®BEC66XUBWPTILGWGCLIY : |
W JCRALSTRITUaITPLII4I945G: |

* PATTANELTD|GC BLSCIRITWHAAG: | PIUGT C5:GX: 6 U gDSjj
P:WUj 4GLSTTAIGUED: 6 U:GLST Ug )L J9 C 5CLIJ BWG]
X:8UOWTHLIJTCAPFLTGWC Icl:j6LITU4IU |

IX:66: BLIOCUGLPTSCOUGH:6 U MFSPELITULIUT |

*414USCBUSIMLSUEG|: JUSTMIWGG:|]  j*:Tj
bRWA4UCLKT] ] i jUj  TLIYPSCID:TPXaUQU]
P4S j

= j
. |
+ D5 1jj$') DjjH $($ ' DjjH # j
=0+ 1.jj%$ ' DjjH $(% 1gDj jj) DijjHE j
) Dk #') DjjH# $+ D Bj ." j

gP + QigDj jj) Dii B Dj@rj7 . i j



T

)>CTJCTET?P B84 XB0E:0ET:0EBEIDODD<@ESAOBCD OD T
.0DC?8>DNBOCC)>D0OC T

) L ?>-D.QMHN > COUBDRE @CD 8@ EEB DG >)<8AGBDT-?2BTBOT
@ :ECBOD )® HBCIXPC8 . NBNTESD T

e—Trs
G(s) = T
(s) (14 718)(1 + 728)
?2PT T  T?>DECT>CD)>ODT<T@CTOCHEOD)® EB)DB)>CI
2?B<)D.8BIDB 8- NDIND@BITC-B.ODCAE)D8?>AN>EAD )@ ?EBDT

@NB8?NOTDSB::?>2)500CD

T T,J3T T
* T—= |
= #T - T&JF'F T
- T T'T T T
9 T 0 BOID).BEP@MNB8?.0
Fy=0; hg=1; et & =1 T
OCTGCDOeM2OECD T
1
= $TR T S T H=]|0
T T 0

- %T T T {T

0T):-EOTCT? : E D:83=8MIED B 8 - BCT 0 @ 0 DD BOFEOO <@ C T
-B?8CE®)BDBBT T GMT T TLIS.OTWNIAE)D8?>C T



_ EffF &+ 2ff& ( E &'& e E f f
(EFf-— 9% (E2% &) E F6 # -#f f
e Eff f— M]e Efff E &_ Ef rf g -If f

N8QEHNG 8 <ECHNBUEf F=fUg& N8R ff
1J=FLCT® ; V GCFRG V UBCKITHETY 8)Jfd N Q K XJ U f

f

*=fBKGZKJTUSIUNRIQBUCHKIIf<KCYdUB=NBQ8HaUQ=Tf

QcaNKIFCUC?T f

/> 9SOW> f

,G VG NiK C<Tf f o+ EfUf T = @BIC NBQB N NK QU f

f  ff NGGBICNKIVEFTUbLH=EBINC @AXKQ=TFH" E£Uf
$=P VTG AJC @=FRE=V Q T fSDQUKKKIIHTX &rKC T &fd Q K f

@AVQ=FTff £UT  f

"Y = f ff BGTIKGXUCKJITIEGEKNEWCRITF foof

“Uf KNQK;XQ=JUf

— 3% f f f f7f
-~ f
g = 4
f f f
5 f f f f
f f f
* = TYi8 G =NQR K8 Bifs U QC=0C ; ; STKIU f  f f KKJ:f

UKV UKTIC UHGHMGIG &8 U QCHT; ; 8UCHTUC@ NKITCUCY = f
"Y=;f F f GC=MMKGVWOIHKLCU=TKIU f

) f f f 7f f



*

*

/- -7TT-, T $*T,7 **), 27 *$/-7$

-7 g « L, FL (L L 7R
)/-70)(-%),- 7
* x % %
* x K*  *x
n o= * * * * ; *
( *x k *x % )(
* * x %
_— $** * * % *.& !(*
7-1-.3&97 $70! (. 7
[ * x  *x % * * *
*  x  *x % * * *
*x k  * % * * *
e * x  *x % * * *
* x  *x % * * *
* % * % * *
* x  *x % * *
— -$** * * * * Tk I
YI-A. $1--B(-TS | %T'. - T
0 7 S
— 0p * * * *
— *

E . S S .}

*

[ T T N S S N

*

(1 1% ¥ 05 7

Y/ -7 & ,+1)@7% *BS JFL1-.3& A)(27-W | ( &7 ( $,7. , 7

/& (.
)y, -+1 )7 (.
3 /& (.
0 7 7.7 7

7.0, ¥, 27 (47
B7.,9.7,&7 (N 1* B (.THI"T
YA -- & (LB D),

7

/II

7



SNEN2LOSANMES S HAFE|) |- LBIgHHIE WV >-HIW S - | * SgmIsis
)X00%S.1d1 5> Hitde$HLI AL W InhbAMS dltgitdl  WKSlgt1d t

>S*XSr|SFSUHHET m) hmIWNNSF-1DH-10P UBRTF>ZEWx
ZW~g?W 8 8 8ls 2216 ¢+ d mAUdit 1 nS nd tIW & dMidi S d > @adwd|2e T
$NZAW)B AW ZBSMHH W W' H?:$grrgam ) h IWNR $ Z-dW Z Y A x
g>W S 3 IASIH|T A %lIWP ' a 51T g ~ : a % MhidgHSAHW H d> B S$att

Z AW+ b-$BBRZIL mg P 1'2g_$W- fi# SISWS)II@ S I T-2g>WSt
S|*1dd$@M7dS$ It tiftetudg {0 -1BANRW NP $ S - % gRAAW d 2 T
Z$d1ZbW (H{OXUrlc::3)MdWImgl2gNM&8 $j>WISt ¥) % g? ¥
28WN'N$tCPGHBIS k| $E pitit) 1 d d $ 2 9:2 813 |S Winmtt$EhE W O x
'*311Sib|1d t

Wn'$1f$dJWQZH?bnSIn'g>H 1INHS Wt O m HIldH|t ITHWZ[204Shdt
N$g<+O%iZVp|Hd B3 )dthZZ Xl Sg$n1dW _gPRRPOS$ST -Ld¥hS>1t
- m383g|:"$glm~" ¥
1ex4Sj1$g1lmvgd| B\EAASTERYINETmVEA[_Wt>PS$gFWKS g |: _&HI1T
Z$r$F | g=W-1leitl ) g$S:H1d t

vt = vEM., ET
tvD" ...LD T

$+CO1Sd2wWidiit" }h% BEHT AW-DE&Sg>IHWSS$:1 t
1dudh{NHI% 1M I>N1SdBWSHQNF EMZZWE2391 8 HS I



‘c C _ Q.
. .

0
+ —(nXl) } C
[ Tz(pxl)
y(2) Cloxn) Opxp) } [ x(2) } [ D J .
=g = . -+ ule (6
[ v(7) } [ Opxn)  {(pxp) v(i) 0 u(t)
&3ABIK3LBOHZ2BFEB F BGACXI?3AGC EBEAGIABT. HFIAIRADPH .DFSBcC

F.ATcc

a: < ¢ # < $J: 4¢ c
WC;:c a: " R:

# ?.HF203d29E&G0F 3 Dc

$ ?.HFRO3AHFIBOF[HBAN@ c
L30HBBFACGHcABdANC C

! ? . HF 92038B F H N3cc

oO@ c
&AFIOH[ZROAI?XIFEBBFOVBATBEBLFRCF3GGI9BA ¢

C (b :c+ C*R:cYc c

( '?.HFQCB&(BAZ\F.%’Q\B-IAF(QE\BAQIIBCGQE-IMSBAGQZBCANDCC
M3O0H3BI\®WcFH=xB/.> ¢

(c 'C TcC . C
(C-C( )c Tooc U:c ¢

& 3cF 9 H [ E3cI HREADAO BG- 30 FOASBXGC.66E. "HRBEH3R3BBA2\F.HI9BAC
(c CFBCBFHOHAM3F2Z3CBA2\F.HIBAH\7F.= c

Xb:(b: U: (U: R:*R :Yc C

4(7) = —L1(4)x, (1) + By (4) C

& . 2. HF913x329?3ACH®BNCc DE3IHR2AO0B?CBAtC B_c
SHCGBAHBGC30H9ARZRP2AAGC@EANCB H@CcNC

1:1(1) = —L(mxn)(i)z(i) - ]M(mXp)(i)Y(i) + /Ll(i) C



5]1}D[?fdIDPFIPIfOBNMIf? BP]WDiiDiafDhh®HAP ATy [D}
dIDFZPifORP@ID]ID} T fBPYA)q]i NVBICOIAF [[?]B D} Béh i w][D}

A [afi?]@?B} O]ixMf?ABB@}O J]DUh

4}

6f " ADHhIHh R }

rt\‘l

+O rQ}

JOMIfD)JA [\?]BD}af a fi ODJRPIXK MOV } B }xi?i}

2DRDU?iBOIRKID ] AAD [Dii BB xD f[ O] DAIP [a 0} m D TH ¢

mDMPAIBDAN[[?]BDgiP[?Thy]iBDNRF[D }

3 bQ1} :8} 1 Q). +Ep+/
1 Q -} 7*C}
X oYQ}_ 9} 1 QW . +EA+ 0
s"E7z . R{ Q} } 1 Q} Fi}
p Q¥ 3 d QMHQ

Kipimxmin(® = K1 QN-< . 3 Q}e*
Bl = GS{}Q} }1 Q}V <I Q1}
““I)12_1
Zc cF 7+ +ED + ]

ex c¢:"cT ST } =T o+ 9 +=7 4+ k+=7}

H# )

#$ )
#% )
#& )

b#( )

$ }



+=lm; Z= WY Zdm; Z=KWmRPYFBRW W =Y S R Rl=9 P Z WWYIR W@ZJF=0B F m
N <h@PEW m

$3 $ = $US
$2 k- $Y I

+RWYU[=m J; PR FME[WEF P F @6 FE mW F ZVWo=aiV 9 ZE ¥ R=mdV Y m
J FPAFBMZ WE=#N; JIBRMYZOP Zm@mm,; Z=XWIP ZF; FSRPNRBMZm
YRRZMRI[Z BR P FERIEMD SYPi= WAYWEY Z fO hitd \ 9 Z FRP WW mP Z = Y

+=m0J; [dmm WiR J\Z IR P& = YAAW>OrFAPi-O SWRFY Y@ D WE EW m
*.m mAAn m mIMF<=9\9ZFRPY!m

’ T i m * ' m / $(
* 1 &m$3/ # 8m m
b 1 km Om * ' m$3/$)
4l el M IsLam m
Kl(n+p)x(n+p)(j+1) = %* | 5& ', Im m" # m 0
gl<n+p)x1(j+1) = Q m* 17 - m > Lam
— 3z, .

R:Z=PRPAMmOSMHSDRZM mZkhm B OWm



~07QROG3 GIHE |EFEBQD[]00]7]r

i(z) = ! J

"7[aG7 _SV[KOIWFBT7][rr7]5 a73]7_%iT7057BB7KKBOB?QFdr
57 KO0]W F3 77}r

)8Y=ZL1P@8HARY 47" Z8

@QROB\M1*"YDBBURP6KkZ1IMERPHN I

$7KOIXF3OXWH7Tir [QOJj;OF TF]Fa7Pf76FKB]Ar3AQFrr
57 NO]XFBFP>QO0GT7[ r

&Q X7KO\QOr TG GTQF5T{GiK7 G[@ K0 ] XF 3[AXD0 F T® W r
XOTT @BV 576 KO]XF3 TG >WO0O[FMWBOJKTGF]55R3]FQA[r
71TG - DF2 G O®TX X 7g X[r QOBX{TQG[Fe[]iKFAXDE X[@TF57 r
3M _FF>ON<JT[@a0G7TIXQTX7XQ ®KQ5 TG MXQFB77rfjXQ r

(OT7 _FQCBAQHFKO]WFB7IIr V_FQO: iB7[@[]iK7r ®D@7_X[r
TWQTW 7 [ r5T7eV0QE3737W F AT [0 a0 @ 377300 X /7 rTiX 7 GBOQLKOOS57r
T[7_5S5KG[7G&QDD5 %1 r

OO[G6OWO]FGTIGr [[@ 70 F®r73Q O aFI7a]373? 7W3RI7T@R]70OF Xr
57[300@B]]WF[]BY¥ODKF\6_TET 77 KTP7W | TQOKDFTIG _]5]#[30g
XO3]JWF[bEVe 715 7>B/fO2FGFWQ2 []7m[rhror

*Q _OVQ ] WOMD]®@ O[aQ @PIQ B[F | F GEGEIPSI7W 0 3 FFGDVS 10 W jO/8 F 577w
37QBFKO]WFS7F[Q O5jWO0]FQO[ r



%II

=04 1] KIMYX Jj YM M@ 1 CIOY LM HcIY LY fI1 Ye&dR 1 xQ T O KV il x }
kKOKIWe®} ccOBO}"

=OO LI Mjg " " IcMeX}Y If@ mille QO 11jQejkhin@ i j X OacadQ j k
] YcUkemkpe) O+
zZ} >|Z2} ?qZ}}@ } " &(
SIJIR1TJYROIcIYLYfIIWe®Y Ocklpg) fOmIL MxIO0j YexO}Ifjwk}]C
KINLMOJO I f Q) a1 AKImY k Jj YN Mj@)K | .
7C38}4 A4 t4 p1)Y T[E9}6E }T7 > R;
M >1}3 A1}: 1#Fu " &)

= Or k | w MOk ® K eejMlji O x } fj x k Od oKk O K | Y'e ¢ }

{  KIKB} \  ¥OIYOII|Mij

20K} A} "0OK AOKG A mI¥¥EKKk@K] -
= D}"" *} ")&} %'E " &t
. ") " &
= $ %"$(

0oL} Al "0 JOkeImIV¥eXKkak).

— D}*&*&} ( 3} )&) 6}
= )% & "$
- % )% "%

=PKIVmMjQkEQI0  jOfixkOc]Q¥H QLY OQ} ke |l YOG K}
A} IO P} "3 Fejk o elohV Odli@gcNxjliked}



;-UB>>-@12U UN2&QU QJIY Uu u uw UG-C8uU8BPF@WBL2
S7LGRU

$2187LG2#U W G2CGQI2B2PA2WIBN2SE@ALA@ V22U
CBA1QGIIGHB@WIWU UN20U Q2N U U

T 0-1(U : B2J-G1lUISNARGSADQAGSB12I
#N20U u @i
—~ U U U U U U U +U
, U—

$2BULG2IU208 GR2CGQIZ2EPAZAT-0 RAI2IB GJIR20U
&U 2 ultu u

'3?2. HEM3#'N2@PHBE>20BA1QGHLGREBIX>-A22WGIN®RI2L G
1 Q0-GJU BU QJIN-G8-12R@UUILIFL -U8 208 IL@ 1
L7>2@ J-DISIBRAH | | 2 >2@\WDU I @ 18IB8G 2

#N20U ®U Q&

%BlAP>-GFIFR@WBUIGUS >2NJ; 2 LIGMB @ 1 Q GLBABE>UY - @21 U
I LGAW2 0 J 2 LQB0U G JBY -2 JW 2I0@R (2 N - 18 B@U83Pul-L7 >2AJ-18@BAU
; ~AJ8BECAI



%MHES51F<A @R OE 5 @RERD F < 13TCERSFIHBE R BDA@ ER 0 >BEGH@ K R
S5DR/FE@RERCG5>B5RBRD O B5XBFIRCER@H/D </ XbMEBRE @3/@FR
>ADECIROR/DEBRRBADB/IB<PR 0 BSOD@ R /FSEMETR @ F OSBCGRR
3<91GMRDRAGCGIBERRE /FIBRER ARG BSRRDAO>BIZERO HS5D: 5@ 15 |
% S5ER/H/ZBMR T/ @IRR: <A@ /RRABED ?X AR F SSABE<RPERF D TR H/>5@ F R
DO3Gf®HRBDF/4@OG®BRESERBARE30ABEE®ELERD FD/4¥R AR R
MR R R

'/@R85F RESADFERABGBR KA RRE S6ROR G<RHMRD <'R8B R
ELEFN?75RBEBGCG 38?7 A0 @FHHBHRD SBFR1 1 /FRRGEFRSRR R MR
' R 5 EFFIRN @K O D 53 GHRA CBERBSERA > GPHEHR>1G > R

,AGEFE/R 1 @EIRS E B /GCERER ADNRESRFIZRA R @ 51 RR
IBDNERCG/F<ARR®R R

" #'# $"6RB"R )R
IH5'TRR +R# $#

(ORSGERAQ@FBBRORMR FD $L5FE@R BFER /> AP R </UIBRR
BDOEE®EBRD?5 R

R
Rés
Riss

AQ5BDOBS BFDPIRKS5 @ F@RHER<AD< R

(ORSGFR?’A Q@ PDSBDREGFRA@ R<SHHFRSERS591<IBFEER
?/FD <& &RRF RGF5ERYG\HDTHERR FR B/ DRCERS@ B RR R/ @ ERER



421,> 42N 21"M87? 42 M ,"225VJ="2ZAMM/" M
X
L=

X

Mo O>IOMAM2M?>IM2 W' 42=>F? ,9"M"2>M M>>"M0 2!"M
M>2M,. !=2aMMBO4 JI2M?=>9475M 9> 22811> DBMIRI>"9240M "M
55., >-2BM ==I"WK3>"M *,2"GAM5,"9M M

2=NMM 5,>24M=0WM 255,823 *4!I" M MA/0 2!1"8WP 19 >, B2 M
9">4RIM AP IMND => | HWEM 9OGV. MA!J.,= >582M' 2IMNb, > 9 "N

"M+ 5,>H/M49>9M>=M)"ERHVIO"22=NMWPBIND"/,19==M>, 0= MF
S"2B'M ,2'?"207M"> FIMOM2> AT MM49>@AM'MEMO/ 2!1"ERMDS"M
594549> ,4227)8 ."MW 4 ,= #/"M, 42" M"M=M9>, ?! ?22M> 9!M
,2>" 924 M= ,=?20RIM=0% >= M

"=>MTPMM L, 282NMM 25N/ E'M, " ?CaM, =? L, =MEMC'MM>9, TEM
542139 >,42NMM M

491"MM// 21"BI94549>,42 WI54BA="MNMM?> B>REBN,!8M" M
M>9, "N8421J9 >,428601J542!1J%23HMM>9, "M"M42!3J9 >,42M
I"M"99"?'W8M+M) 2, &? MV . " B FAB O ?OMI25WM 2. "$ M . 1= NM
5. BAavM

"5"31 2>4M/"M2 42@J2/, "2 MM D5IM/"2> B"NWA// 21"M
2 =Z=B<ENWMA2@"9)"2B'MI2=, kMR BI),/5MO/ 2"2> M.M4 .,) >,42M
I"M4/1 21" SMOIAR"M 9?2 529%W4.75)'UH"/5.I"MIDF'M549> 421" . M



&08 - "08&{12 101 01$*¢(/"< !(& O (B&$<0- <X(& 8- 0 (&<

& &08 - ¥ <--1- <

(1/<4&/0 0(&08& )</ <L&*<-0+4"<B* [/$ &0< -0 /€< 10 &0<

*"1/8*%(-0 &D¥ & 0- < <(& 8- 0 (&< &08 - & <-- 1/G£-0 <

2 62 /<< < 8 0- 8« - 80 ,K<&0-8 <

10-*<-0%x<L /,1"< !I(10<" <(& 0 (&¥8 - A $ &0 < &< -8<
'8,1 0 (&<08- /0 ,16€&0- 1&< & -*&1/£$*" 3"<B01 <X <45

& $ ,1 <
&/1 0&KL/2(&A(&0-Bk ¢ $ 0- < ( 0%0--<" 0 2 $ (O <

8" 281<<<*(1-& x/< /0O ""-k4/07% "</0k&08- /] &<&/0 0 -<

,1 & $*(-0 &1 <0 -& O £<**-8 "P &BK&E $ ,1K4/07F <

[( O</&:" /<< <(1 " <-$8 <* & &0 <0 - & 1 & < 1 (1*<<
8* Il $ &0&/'<<8 $0< &/ O( - <
&, 1<« /&80 ( JkK - 0,1 <

1&%<"' 7- 8&8- & (K/IZ(&1< /€&
&" <$*(-0 &l& /<

$*(/ &0&($ - 1/ 81" 0 (&< § 00- &&2
- "0 K8 0- /<(& 8- 0 (&K¢12 &0% 1- -<&/&(0- < 3 (&I«
/| 18 2 8& - 80 (RJO<&0- &BE " /$(4 &/<2 /1 " | 06£&<

- 07-4€ $ ,1 < &F % & *<B011&-( "7318%80 ( [I'</I] ,1 I<
' <-$8 <&/k &" &<<

1 3

* 1

&N(<0I<& -<*-8/ &0 0 (&2 /<< <(1 '
K 0<" <« <8*(&/&<8,1 & <



8GJY6?548RVCIAIBKGIYE424BBR2OLB BENCI 8 D K3 EDNBINN
B2J<8OBID’B2BOK285>D BIMECHSDK@8XBERVBRYLMIEHEBERY \

H2&\C?2i#>\ ! \ 13BMK?B8MNNKEND@EC G BISB]J:EJC B8 K\
GJY7?5683MI2POCHABBEKEDLIZBEMIKN 18S8FJL&B84EJ=1 \
%EKKWUS"?BB2D1\)D58JLDEX\4E BMLENDIOZ2BBKWEDK?8®MB?LY\
GJY6?548B\VCIAIGE BBKIE4BWIEOSKIGRIMOBEGY B ? K2R EIN2?L8\
6MIJESYHXC2D BARX?C8CMISLBCELA>?DD2I\\ 1$2BCEJ1 \
8J<&BUW2T8JIL ES5ABRAB-\ 1BIJEP2LT\ \SRLSDEKMEDWN6?5L8MJI\
68&C?IHEMBIEDL HESIKLXGBL? N 28KRERUBIEE B P IBINK 2 B8R K\
&84EJEAKXMDDERPABI\ 18I<BLYV2TE8IIWPEBK» 223 1*2L2DU
248\2B,\ 1%$2BC&URB80O?1 8\GBMIKBMK 28/MBHAD &V E H BE &K'\
CE67?:;522MBDKE?50 SN P\SEDNSDL?EDBMEOW L ? C8NBEID M JV
42L?EMAWML?B BPKR4AR EDO R EMMIIKB ?ESBIIOFIC 3DISB4B\2L?ED)\
2D8W0@ 'EDE¥W?2B<«WMJI472DYL 2D8W(>2CA 1 \



3J J669(1) HI>(067FF@BO0=;/$@J93$7=(AMWI627(%;/63J
' =3R DNI(R0;$TI&I(QJIOF'/&;$4807;/868((;B9/4&IT$0(2(4;]
=;/0/$RIQ&6 3; 9HDAB 9/ 89((0&;6J:0;I669 () GB58627$QFI9+9@
2$4&(=WOF'/1&;(3RT;.9>(&(00€:DOF' /& ;%4907 ;/84(QARI: (F=J
76/4:333?:;E2(I&63;9HA(27F9$;=D=I$9" 0?2(90 B0 " @4:J
$770/®8BA2(N96&F'B8AJKN616BANI;/00(0:3=;(=963:0<FH69(J
# 6B, F3FOSWIOF'/&;§4907;/83(26'EO((FNI96&(:"H:V HI(>FJ
(33;/0/:98;0&.3/85((D®H9I$:3692FIJ 9/4/>%$(;9400/&.%27864;J
'F>(06 FBRAU $072:FH9/8=0PF'/&;§$4807;/8B=(&3864;910(FPT69 A
/643 (QJOF'/&,GFZI2$DI?:;E2(I636,.=(J B; (40T 96XRI63;/4=(J
'=JOF'/&:$4807;/BRF2X0;/>$9/$%0( J

Tk |
R(s__)/_tq_ci. Gc(Z) _/_ﬂ‘. . Gp(s)e‘eps

[-=9(J JT9F'/&:;(FRI;.J



-bHJ ]+ *M-@BJ® ; NO:M ; 20 IE@F +\ 2 BHIF*-LILAOHWH] + 2MIQL'?-OJL b
10MGIBL®'J;")P-DbFIMKE-'I M--JDEMIIMIEHBIMOJ) " M-IEE U M-b
IO-?BR"'J;")?-DFEMJ-bM HEBQ ;+EMPBLM; @+Mg FHEDPL?-OIJLbHI]QO-L
[H'IJME-JD -EM-IMHBIB'Q'?-OMO-P2BOFIM;-bHy'9J'A@ FE*M PHE E -
+OHbJ ] +; * M--@ &b; MEM - @ H;LLb J--UMvbB E EHH DI H9 O J-bbBER OHHFL-b
|IO-D-RFE*M+FEELTEL10JMMDb L F E-MUBE *M ; HEM bF E E+ 2?24 b
MJ'EL1FHIAHE ' *-MbILOM'IJIHOP'L-Mb bHH'J' LtFEM®-BDb-JA-LDb
+; LM ; EFIVOLID)PEE bb) ' *M ] J ; L \OLHTE M + G-HDHOF +\2- J ]+ ;*M -BBE b
L;9E+2D(bFIM; +O-EMJI EQ0@ bJ ;1 OMIB E * M+-RPEUFINM OMBJIIQO-b

IO MP*O?]-b*E@<@-b

UetN = Ymr + (Uk — Ymk) b

'ELb? ]JIO'M;F& b-L MibFJ MO +\POUItFr EM ;2 BiWb' I& bL M'lb
LFIMOb@"@-b @ F YU\-M bJ-NgbL b M tbF IM ;- b ' ~MOBVIF>*-lL L QE+h*-b
>hE+;10-Ib ;ELM+EMUEM;??FEBISMBIGAD- +\ MHD]+;*M Db
690J-b bLMP6ETM@ @-bLO;M b

0n=NT

FatbJ-HJ]L-E-MN'F+b* +OfF +\2 MY -M - AHLP*:'"EMEEE'9-Elb b
?'b;MO'M; FEbhah@F+VY?-b-LMbHEYL-;BMb-EMBM O J) *MHFED- b
FEDbI& EWEHE*?Hb9E'?b+ +EOMHMJI 2A-Ib K & Xb'*M;FED
+OFEMI 2B pHMH-"B KR'bFIMOMF+\EBHDOM'J+H 2 © MO MiB J b
*-?23AQHIF*-LL30ILM Y b H-E+'EBBDI ' M ;1D Q' EM 9]-BJ ; EO-BMbb
-EM\J-CIHEPMD O L+bl-B-MH-B -JJ+O@I-+]?;L'M;FE b

U N b
"y, & BB Knu() b
%—— &b = Knu(t—0y) b

#:D)PF10-0FI\ILDFB D90 JI-b bL M@ H? FPTH Hh MIE LG E*M; FEDb



5Q 0V WRDMITGS 9 2¥WHWE | Y WDARWDE §9¥ G Y 2WD Q BWYg" g
RTQYZ90OW#g

1% g *& 9 OF g% g
1 — ,Mgg' OF . g'* F g
QfgPIWGTHIRTCcVIO WO DWHIVGHalYy DOVVW2BWEOWDIIQOO:
IW@PVaEGORDES g
—
B=exp<———)

m

(ONL9gOWgQOYdL9IF @O 6D WO RQBIRHV g

1M TF .g

) 2RTH®BP2BT2ERIPEG BY TOPZTg R Q OB 7-9TL c9YX@GO Oc9g
R2T®\RTOVVDQOgVYD[20W9$g

Ge(2) GoH (2) 2MR(2) + (14 Ge(2)Gm H (2) (1= 27V)) GoL (2)

Y = A )G H () - GIGH () 7V 4 G. () Gy E (5) M

-96COQLEO2YBIWINR GOV ¥ DRYYO 5 \& DT 9 UV YT g
| 90 VoW g B Y | 2 \DOWETL.O YV \& TFPD 8 9I0B0 4 YRIBESFYS c IDV 2W D Q C
6YBTQ59VAIY§OBO82RQYBTXO VcS 699 FYYV gW WOTRBFP 6 9 OBP g
R T IDARSYQO 8 2 L BORYT2A €D W § YITIRW D9 ¢ 6 OyT Q 6 WIDBSY 2WD QO g
52T25WcTW YV MMDVHWRBEO2ERF ¢ 6 D B\WY V@GO g50 W WIDBIDEQ O g
DO X 94 DWER2 1D V3D Q5 V8 PRTOYS5 OV@ OGP T2]9T gl 9>9Wg6CcVW:
6YHOW2T6 g

“9R T Q5 9¥\OSRGOERDYW 2 TIURED 53WAR DYA.o | W D RN g
|2RcDBOEC5C20WDIIQO02B9g
0,=MT



#q

BZXXY\KmVYDgMGRcqMa\lelabq&ai/qqbaqi K\ZM n eDcR&Zq
blamKeRcql'q

Ge(2) GpH (2) ™M R (2) + (14 Ge(2)GoH (2) (1 — 27) ) G L (2)
14+ G.(2)G,H (2)

0 _USJE dSHp(gkehal Y RalkgL g

Y (2) = (3.11)

2\eadya\lLbKebml Y RakKdlOfLe@I§ZcaoVas@gR\ZZ LV q
9 \ZB)q

q4 0o

5 6qi o= — 4.9Lgngp g I g
. g2 Qg : N 1
S 6 i g= q 2i ; 2q Lg”"gq*qq - q

<Dlf VRHaBeB\Zgnm ZM§Z | c R1YgL Z c'alnd oD R B /gl 1§ \ Rk
Na\M"aRegoRfLEBIé LZcanL@BLanM e \KmKLgnKRIERGEZgcCq
IQ\RbRagq

14+ KK 1
—_— I "
R(z) = —%% 01—z .

=l HQRfLDegKUacRAMyDHbKEVYLagceaHDE&DAq

— VROHGRY(q l # q

8. WH. | |

. 99:- .
7V gRIKAZ @ L a LleZagp O R'Y.lay DZ L\ KRbd. ¢ ,

IR €LY ¢ o

Ko (1+ K.K,)
@LXR8Zbg eZM\KnVRbDERVDR ek, q

= qQ



8mRhdmH} RYWADAK HeeHeweQRJHE]JA_H_k }

3AR _kH KA d&zDmYAkRmall kezH}  JHkh_HHekilera }
(D1 ty — L amvgalh

. 1}
1|}_ }// }

/
‘”}:_}/Ii J

2 HeeHmlze® RojHé]A_ Hhiké¢abaekRANMMBYHAHekmeCAKkRa _ }
6ambhsa_h}Yx}dm m_H}jAékMRSIRRXKEIMH é o R hdhid R Hd}
IITHhBHfLae] Ad rREHK YGRS m BYWHAIH nLH E leR\&k Rla _G A X yH] H
2 HNGIrelH k AehBt} EG M€ la m EEY H'Ypdin Hh IR}k nERikR& 6 RERKIG}

2H3z _a]R_AkNMyzemAKkSd& HIAdelCRIHBzGREKHIR R ICamEY H}
MelzKhk#}

- Y <}y /. zy >t /) zZ}yt 4T}
[* v Z}' t [

andl EaeH$}

9t} u U}="} @+ Zz}' 72 /,v zZ}' t 4}
0- Z}

2 zdmAER& AIEkzeROGRI i@}z Y Rh¥kiR,ee AR KB Y }/ w
&pHR}FarcH jBlgighgaceWaH BIX [{PgB\%}



+ONILG?2I48POMARCAU?LIBOXA4c T AXKUFBEIUR BRSNMRCDOR & c

( [c —[chTU
&:KYc cO5N*Cc Cl[ 5* Cc , @ c c
5* Cc @
LVeJ7LS9 ¢
= DcO5M*Cc$ ¢ C1[ 5* Cc [ .C c
5* Cc$

% 9EUQWAIYRILTURATRAIBEE A? T2G Q4R 460L9¢c) "c
K.,
#OOAQ78V0>"LREGAV 7>" ¢

'JCRI=RLVAOINDYR BNVLLAZJ TAR47U"REVUL2PWBISBL V7A9C
<ORGORBVARTEO® N 9R3dc> "L RBGMACY 73\ "UWBBEJI8?URITUIL6?A?UNC
?K€@9JU c

bo(1 — B)
1—[L=b(l = B)Kn]z

F(z") = 1+ — (Kpz~ (M) — [, 2= (VHY) c

= 0 ON H3 OLVRcC

a 74T!c 4 XNVXSBd 8M"A? TAGOQ U RGTAVIRE®E? J C

a; = bo(1 = B)(K, — Kp)[1 —bo(1 = BYK,, "M+ vi>M4+1 (3.25)

o 2¢me cas: M =N +1, K, # K,

1=M+1 1
a;=b(1—=B)K,{ 1>M+1 [1—-b(1l - B)K, — =] c
x[1 — bo(1 — B)K)=(M+D



]

'B3|DBL:0[J*@:@BJ:0NBP=0BWNI[DJIVEDP/I[])35:8B]:5YP N]
| +;U ] U ]

GDPP]3] U B *:NJ/PBR):BSE :BN[BAP]3J/=F3H:N*0F3=*8]
GDPLLPJIBBI3LY/:BRD}3GMN]:N:DBBIBR]/PH:N*:%3/p*BNI]
B[/3LL*:J3@3BNN3=]
+:] +:U U
i=M+1

3NMBBO:N:PBI*BSBY*-:3LN[@®GNDNBEPPY63@ [3@ GDL3 ]

+:] ]

# *B3S3J3GJDEBRAR3JIL:ANR*N:EDPFRDBLE P =0'3BEBPN]
03@3NNER: 03B/BIPD:EGN[AEBO*@3BN*=3L] "3]
=3/NB8BRJL*J0BG D B\BRBLIN O3Bt BPDBN 8BS B} 1~ BDFADINDBL]
= *NN3BRIBAY3PIZBLE P =0DH BPLY D BIBIN: B*PEILO:/NBHJ]
% @9 ]

] ] ] ]

Y 3N ) ]

*R3/] U |—p;

DAH4CM, OHHQIKH DRIM 7 ? 4]
VNPO:DBLDIBEBJISFJ@0BP/BR]@ @ *BUDGDIN:DBB3==3 ]

"319D:FF®@D0Z2=3]] k] ] BN] R*I3HNJI3N]]
WOQ2Q|1DA<CAUMO,.<?<0O\ ]



E S5=CHM@5'DO.;#¥#DIFBO<DB=#% #MH0 <D ¢ 2;,(0&=(F
F(BD'=B<F

P(z)=z+[-B+ K.K(1 — B)] F

HOF#770.%#B.54BFEMAFIORE2#. 4(F<#$.q;<PB#692(F
->9(F FF

F F

=P ¢ TTOE

E D8=#<YUSHIH % <D 5<SB(EE DO . #<25M0*# . <{F
Iy 32 Iy, ) este

P(z) = 22+ [~B + K.Kn(1 - B)|z + K.(1 — B)(K, — K») F

(F52# . 4(F<#$.0(@DF4#0B9,-F9(F F

-1 1+ B
i <K< @R CE)a =B -
E D8=#<%3OF%<DMASFEEF DO, #<2340*#.<(F F
(;<F
1F
F
(F52#.4(F<#$.0(@DF4069,-=9(F FF
-1 _ . (BKy — K,) + \/8K2 + (—BK, + Kp)? .
K, SHes 4K2(1— B)

5=:G(298=58=RE(B2#.4(FE<#$.0#dDF4 (F5'DO0.; # T HIFH( <(F
=7D9.BHYB==B @5 'D0. . #<.54F.27#9*#.<( F



(K7TEFELEN7EP/EWNPDD/EG67TYQ78TU@PLN7TB7TENUDYNK7LA
LP ?Q/E NKFHFLENBLEK”

N n

# U N2 lﬁ- /1Q7an '—2+’N7IH?’YH‘KFHHLIZ"
(/I BDEK” % A4>F8RBYQ /B TPIR*"ZN&ZZ ; BT X FEBYHB 7 Y L
TZKFL/=?E/PK[E4?6PEBR?6RP K 4?EI7L"6/EPED®ZB?L/N?FE”"
H/IK9Q/PN[M=PKV7" K7HKZIB/ERNIPTBYQ/B /PIRLPBMFKN?7 7

S0M A 80" & " ZIP/NMTREANZK?2AM?7DAFAB?L/ M7 KA
9/?RIZN ~

) U AU ,2G$CA" A, A

%7"6FD6TEN/3?B2REF” 7LN ~

oY S
$ Cn
%/AFEG67?NPFEENTEN/3?BSDOHNFB?PHAFEQZK?;27

A N2

&n v AN BON "$ N DF6ZB?LIDRAFEFQRNI/MNYTKKT7PKA
LPBE2Y?BEPDF6YB7"
% ZIP/MPKEANZKZILN?MP 71

) U AU -2G$CAr" A C.U2G CM 8 8 A

BBFD/?&M™N/3?B2RER" A

2
0<b A
< %S A-B)(EK, — 2K

%/4FE6?NPFIEHENBNIN/3?BSNDAHINFRE2NP 7T

(o]

26 C*%$ $ ,Cm2G C™"$ .A A A



S

"3TesTRW:rOK RBRRB/|TBRKBdscd THSKYUBW : pO8Y¥U:KbKWUSs
"eA3TEsSp36KDKREBODWIEFKIE8HEK BhKMss S S

BHelss s

S S S s s s RW:rOK EKIRKWUB KBS
]=els]l@Fsb3]:s
(r\e3bKBWIBS8br]K=bK\e=s

P(z) = 2° 4 [00Km(1 — B) — 12> + b K,(1 — B)z — bgKn(1 — B)  (3.41)
(=SWR3KFsB36K@EKbflss s="b s
S
,'S %XSS—

+WelsR3]\eWd=8TesTRY: rCbKK W RZ 3] @FWHRIKHHs36 KOKbrs
WT L3 [>8$Kbp]edkssSKsT @ r |KB=—eQ:&IOSRIW . rP K IBK&/IkSb= s
(38WT:KbKBNBUY:F®3b 36 K®'KRrAb W b-KEMEesTD Z]|RT s s

o0

s % S

L s1
Ls s[is-bo(l = B) K — 5]
X[1 —bo(1 — B)K,, )2
+Wel=sR3]\e WeT=Gs8 ¥ U : KtekON T4 e883 6 KOK b r33WbBIWE]P R =S

=sWe8kEBHHIbK @3Kb=s DHe]=s s s s

-=A"GArSAVeSEMdr=sgMi=g” s

)=9JYNJgSY;gQyg~rY9=aaga s

S

*W:rOK @3 Kb=s

s s s >ssZ3 ' s: =]Ftes KR FR3IU=Ub s
I
3h=#8sb | SWZ—US SFHe]—S S



.ddFg#duEki;dD
0 *WXeu*u du*uFu@Gw W ; duFddFldd v QZRdZ ;\F\i

X#K'w
' "uMk %
T7US S BOF"U $$ "Uu dHF u%

.ddFKddokdB&i;dD

0 X&@ *u du "WFi0OG ub;duFddiFV\ddwm QZBFZ; \F\i
X&K'uo . "
,mF/BU (0} m Fiu $ uL Md Fwu
ddFigkduBu \gi: \DFREZ b g

0 X @ du XEIQG ub;duFddFF\ldd v QZBZ; \ F\i

'mFHBu o tiu

'mFBu o ¢ Fiu % UMKkdiu
u9uN o:
.ddFlgdkd)usy Q\
0 () du XHIOG
llo
; ——— Fi "M k cHF
‘mFBu o TR ST Fiu $$ "L cHF u

5HeKaf[=]KH8sOIV=jRa]&

LHIER]]s HEKM=H ] f R a)BGI — ' (—-.

- N

1HGPa&ndyaEqgVHIucfaCHhhIh)

C=hRWrUQghiQJ\QiF
0 Xa 4u XFiQG uL M Kk oHF u

C=h)ddFlgkd B Ei;dD
0 X& 4 "Fi0G UL M k chF u”

C=h)ldF gt MFRIi; dDERMZFVIQ DM ; QEMbFdikd @;iQ _\
0 6 du "Fi@GuU uLMkdFu + !

t 2F_Z;QDFui ;AQD QikwFZi_DrUQgQiZh ;dWFQQRUrd @ Bkdk Q
_AIF\KUWdkNFA DrYTgbiQJ*@QiFMWEB up-FBuZZ;\DFdgub _diQ _\



#$

% $

#

#H#.# & # .

$%$ &

S (rHr

$'+ .$. #
" $ #
M08
T#H.$".$ #



Gom($) e
L:nk

= -]
-+>;(H H M ;D &- %#I#,; M= <# Y- 0# =& BB H ; + (H

HW517(3<B=xB3HTE M# H<R=EHDH . - ZDABAS & . &KH, D & - %7+#-58 H
(> (LHEIB = #O<@BK = #8 DO, #3=- . SBRBHB&B -FH . ($* b =-? (H
& (HH5  <((H<Ht. (>7 <D< (3= < B (K3 =;DFH(H H "#B=DH
(B (2B D %5 3%EBRAGHE . +5 ;- 7 ; D@+ %ZES> ;453 = A1 Bl;-: > (H
&-:(W97H.D H

(H7 ;R -% =#3#H A i< =" #B <) ; 1 6H - + - 3 #.# <HEHMB H5 & C &(HH
7;(1-(5H&;( BH#-=HHo (HATRHHS5&C (HEH; + (2 (BEH 5 ATEH ; HH
(7;D<(3=#&F%HARE(&53=HD 753<&-% (< #HD;-58& {=HFH35=53 (H
(SH D<(3YHH# ®H HH(%=(XABMH H=<(HD) D #> @47 # X@ M- +. (; H
(=H%5.<H'(H&(H5, (3HEB53H "%53%(; 3#a3 <@ b -8B +>.#=(>;<H

H #3(3@ (HH



‘I's

6CZS0AK@DK YaAd3 6] KCY. B KChoXara | sHeZ PS¢ sY PaBB¥ X s
Po[la= AKOXSKL aXgmMVEaLS|CVKC]s¥]AGs
Jker = 1hOs5Ws 1 sO 8s
k42 = 1hOQs5Ws 1 sO8 s
.0 8s 18%0s5Wws 1s 1! R®J
/C  Cb="K¥XsH]¥AaK ,s

‘0 8s 1850s5Ws 1 sO s5Ws 1 4cO "
ijk sws 198 sos # $% s

OCR o[a= KYMSBHISCX -5

5Ws 1 sO s <rOslhrOs
4Ws 1 sO "s <rO d¢hrO "s

: : # $' s
5W¢d '1 dO 8s <W® T.Iss <W 8®s
6=sa?L a A o[a="KYPB=KXK #sF'A¥ XXC-s
;O 8s 18%s <.Nd# O S 1s< O slh O "
1% Sx 0 aUsih o8 #$(s
0 8s 18%%0s< 0s1%8 . NO 8 4 $) s
<WO 8sWOs
DN = Ymk + B (Uk — Ymk) # $* s

6=@YVZ=]=ACOEXs KY!& s# $*X¥aZG]VAGC " JCTHEKACX@Cs
PAKEO]QC@E K V0S8 % =XP ¥ G YALE$0AK @ @¥]d 0C@ C PG s
ZAY @REGSAK @ )C=aRg K{BCE]C s

2XBoX018Fs € PSCAGaGs "KXE 8XKAC X KhaRY s @s Z0 @ K=P
YORUYAnPIZsS|DEM ¥ CRAE@L} a]?=APRS =]FBssza_[HKBs
P CQ@ ¥ AM K X Hs K ¥ @ XY $5V C A SX@ €0 ¥ X AKKIRKEE XS -5

<WOs <Os #& S



+ IEX(BE@CLAE+=DO
Uk+ N %?0 o]

&=CHA 668080 &C-OB DB 7 OB EH& M=-KB D xEBB®> (0 +CDO
6=ED®8+0

#&6(CO: +O=8F 98 RECHTIB E ([ E@® B C* O(B#EBBIDB: +88+:+=DO0O
*6/0LB+EHBEGBE 6 D(RMAADB:+ 0= + @B 6 & &HEB:0 * K 8+ O
@B>(+CGECOCOQ+DELF>=C O

] N 6.

v _ (=) _ (2

&F+(0O ON@>EBO -4B&{t+*OE60DB:+89+*"62DE++=PBO=6DLO
BN #£ 1

= @ & B D 6 BE8B6C B>CEL=8t6(@ &aD&E ~LEBMG+ODHE. BEOF D B B@ (D+ EB O
+CD O

" ST G C DREDIEEB@ALB 6>t (D& =D688>==8&4+0 O
& @ BRORAIB& +®SQE B+ O 800 BDE@ BL * 6 (D=+EBOIT RAETADS |
&D6*«DL DL BA*®E (8+B L+ O +GD O

O O

$BCGOK8HID B . & AA & D 6>@BQ*EH DO
O O



d

'1dB=_Q9JUBENEQ ; KQHA\NIQ TAB 7'9,\BQIMI® G//RIQ 7B4U9VQd
1J1GY UBBRQONIN 1 LG TRV KUBd  d d aud '®@Td
_PWIBKJTdUd 398K JQH 1B7TdI UB P ¥ NTK ¥@aid AY NKUA _UBPV9
7 VINO® _7BAURKKEERK YV 4DIOURVQAI 1d/ 403D U aTULI T
49417 NAQUB SVE BREIUU ¢ ¥2d BBJITEU 9 Q0 & ¢ \G TBIHB GRAT d
79VNQ_7B4U) Q\@GVBORL Y.d /4l Y.d / d DMK NK §GRH T dV I d
TYTHOWAVH&K 7 " GONIQIHBI9QAKQ7Q9 d

'KQTPYdJRBE) Q N\ARKA_G B BLUBNDHU » HOKHE §d N KB T BDHE ]
4B9GTANI QB KIWBHRY Kt KiJ 9 T@d U B P AOIMIIBUPLT F/VRGD 9 HIBO D@ 9 d
1W 94t Q IR BE G \GRIBO WBE > Q9JUBIMNNXQ _ 7 B 410UV BIT A d
9 (K K Q 9VAN N K TRRAVIBHRIK J U Q INGIWNKIQ U B K J DBRNBLLB GG K Qd d
CURQINMQT® B QM 1 JaHBUY TN ITHAMHK 7 B ? 4 1704 HH H 1 J7Dd
41GB2Q1UBKJ d

d &)"
R6d—%$|—${chKva#dJ9\QQ$1Ud 9 Ut Q@:dJ 9MIQd YUBPVOd

* A KIAKAJJINLA d

. Kn-K,
(B)SP == &l d &$ 0
_ & d & pod &5|d
(e)PA = > N d
Ky, 14+ KK, + BY (KK, — K.K,,)]

1IW@4d d &G 9Q QI Qai B9 @H 1 BITUNGS G 9

,BHERLB Q9 N&JAQIAH A9 G KB 7 BNIOIQIU V Q 3 QAABLIQIENTQIQ 9@ T d
Q_@BIHOH1IJUYKIU d

) oB &zd %g\ |
o= U 4 gee o &pge 0d

&[d &64&(
€ = d

1+ K. [Kpm+ BN (K, — Kp)]



7+ ($* 0 10:7-1 0% +*: ot /+.081.7 $ 0 1. * "4/0%/-1

I0%( 0%:+#F:." *:+1 '1..(7 /0 :
. ' $ . #
% #
+17 +.
# '— # ' ' # #
&

[0:7-1 0% +*070%~F1 */1* (+ 7'%/ 0B¢*.! $0 ::
Kp).

c7*+(%* 0 1.7-1 0%+*:3 1*:+4*0.8" L.:'"(+.:/0

' ' ' # ' # '
" #
7-1 0%+*:07.%$/0%-1
# ' #o A # Ly .
,, % 0&FOH#T+.5(::+1 #7 :
*oo0".+1, *0L0 (11, +4*%9( . 07.%/0%:04/06( *: +2

D)7 ,+1.;,'%-1" 0#7+.6(::+1 #33 %0 :

boBNK,(1 — B)z=(M+) _ p,BNK,.(1 — B)z=(N+1)
14+ [boKm(1 — B) — 1])271

FzY) = 1+



= T . T CAIETBT

Ww( T T T
- T *6\46
T
R G TA/P:8GB8HEAETRBHTINEE G EETBHF8?T

a; = bo(1 — B)BM(K, — K,))[1 — bo(1 — B) K]~ Vi > M 41

-
o 2me¢ cas: N=M+1, K, # K,
t=M4+1 1
a,'_—_bo(l—B)BM-*-lI(p{ 1> M4+1 &=FB=T T

SAIQAEIGAZP? ILTRNBI4EAITGE>1;+HBA2G G +;8HGCCTHEFR 8 N
GACTGITKHLCA®WEP/8. HEPBEBRRKRAEL T

R +Q@QIRTIAOP;8GEHBARPEHILITT TPDI+HBAPTHPESGHS8DI
1GH

T

1TA>+80OLITEPOS8 . HAHAMHADHITQ>DNLTI;IBIMCEP/8. HUMFT
#>8HSPGTMIIA/P;8GCGE€EHERP?EHLIT PDIKSHSER2E T



S 6MNEXBXp M <I@PZH¥NPHb BRkdMEX FVYBpSP RYPZY¥V<PbE
4v 'Gv v VvO0 V<™®WhEV[SE VvEW®vV g<"BEBNEbV

P(z)= 2"+ [-B+ K.K»(1 - B)lz+ K.(K, — K,,)(1 — B)B

1ERZV < BXEEx ? P ERDB d P KW E v

% tv T )v %
/v 0 vv))v#VY yAY )v0 v vo O

S %oEH@EZBPSP RYPZAYPDEW(G v 8 pld<i@Z%@bp P bP]d
BEgPEXb

77 v j v9 ) wO0-" Tv) ;j vO O Tv) ) j
00 Tv))

1 EB/Z V < iREEN< ? PBBbpM < b P Z XVEAVp B difvb K M*d A E v

O vv 0 O \#\9#
) k) O Olw. ), V v Ou ) v

ou Tv) ) )

+ZV[<"<PEXBKYERE eBXV<PBED«K ?PBBYWPEMERZ Z " E

5Zd"NVEV<"]dZIXESBZV<PXEW<?PS8EBYOBP @bEdSVb FE]dE v
‘d[p "PE@®SdNypBP @bBYRAYDIUIK EZBpSP <bPZXvPV[<A"J<PbE
3%v
2<P@ZVVEVSVEWE i p B P @BhdBA/PISBW V <P X E vZ<BEYBP @ b E d A
BRZZ EGEXEZB PSP RYZXE PLEM Zd v PX@IpIRBEEXJV[ZdA
dXEZBpSP [<BMZPDE
mcfCEVY F__FNwWNQWFW=YFYc!
+ZV[< < FBBBXEANNDOWW P[EEV<XEXBEbv EXAPgEdA?

1 EAE MW P\BBAK XEKbVE pSdp B E JPEW a i kv ZRy IES@hs P X
Dd¥ZDoDEWLMIME Y



+HLNKQ4B®L @B 4D B@PLIOA4L8 : ]~ _\ O9NDHGN@BGON
KQ9_ " \ S4LEPJEGOCIODIPWFQRBN ) HMGIOS4GBAAI_
JLY8C B®IRCOB
(HFJ4M489H BL 199NYACIRIL FAGIGVAQDAIOCHG _

. #SALCOGY4CL9BIGMGOYA4BQ8684QAF9GAA@THGOLY

. ONTHGN®AGHI 48 QFEHS8YDCNADCHIDO L

J)OFZF9; S4LE&HG7OOHWJHGISOEDEDIN QGIBYDCNAIOCHG
CFJAL=RLON_ 9INTHGNO4GO_?2AQL9_ &

+ HKQ H@LDBA4DBIL |\ 2$S4L.DECGY4CUSPIGOIGOAINCOCSY
KQ4GBO4QAFIGOTHG DLILLODMYACILF4GAGOINDHGNOA4GO9
2AQIR9 _
"HQAYA4A%E@ONEDRLS 4 G BQALYY 8 C BADRXLO H H CEVOQILY7CNCHG
(9J884®OLY8C 70D4NV O CK QINGNGEPANIC89

/IGYOQBGNFIN4KQGOBW ? @B MNI7TOCHG _
%9P * J)AGNDGEHSYDCNWMACUDDEYSCT7O®VQL
JHHLADB[F9SHF4BG9045€DEBILYSC78DIGECOB &@AQLO

%> 9P * FH8YDCI40OCIHaEIMNL N 4CG
8QFH8XDY
+ YKQ4OCHG _749MDOYLCNOCKQO9

P(z) = 2% + [boKm(1 — B) — 1]z + boB(1 — B)(K, — K,

+9BHF4XBORO45COBQXY 9NO

o_bIl * E ' _'" E_" * %



Rz>

-8z XV?LULG W R WHPARIZS ;L Bldiwg ]| fXfIBdBz

(o=

<Y& R& ,~;, T RxY R& , T Z

3BS8 _iBv¢d¥¢BzSX?vVPL&3BLRBkBB-ZBdiRZBALMEZ@tPBz

P8&AXV?2LILGAS VIBZXi=KRagdB8fLdD89 Bffazz Z Z
HJi Brzz z

>9ellz z$ RCogz2r#z T'SX?VHALXE/S]8 DAMBBREBidd QBz
aBf8a@z
- v_i8fl=xB8wB=fvalBddL ziBz

q 6<Y,Rz& zR q <Y& z & , N

<Y&Rz& , T

"B@XSSOVES: L@AfEAi ‘Bz z

e &)Tz + 2 & , Tz,
edis: ez & Rz& ,xz z

-B@ XS8RBUHE 3 ;L PIB\Wid/zBSZX ?vP Ld8fL XV zR &l 8 TD/S L4847 L z
@ i\SBXZ?vPLAIBILIX8LZAB z
-8z XV?LULRUEVOBRA8 ;L@ fXTIBVRr=FEBz SvBzBdf z

o0

z z

=2 1
avec a; = hoB*(1 - B)K,{ i>2 6R<Y R& *Tz y7 Z
0BRZXY RZ , M

-8HJiaBz 2cXikBiBPz&XV?LilEWaWEBAZS; LBAPjEXTL _iBz
BddBfLADSLB z
1CbF\bU9WhEEEERZiNNCjb!z

9elX@vQLASBFIIDSBABIPEXX?uBRBB2X=Bddid
-B2%BIQB4XVPBIw SBpA/8SL_iBdB'z z



41X 1.G'E:L5B2IB@KXLM/2HERJISF>3HMRSI B XX
)5 X# B HIX< R F SIEPIABCBEXE X2 C @ @ 58 3> R bhBBUIKIHH X X
DCAXBSKFS5UBRREX XCUMBGRFIDBXS2>/075 X

&FFS5HEXKZXCBHIBBIS ® BHEXC3R?5X
)SXEAR/I@T @B5F7CF @ LBEX 9<LF$H X X

& FFSHIEB&XX>B@® C3 R ?5X
) 546 HO XIHH B HOR B 5 X6 X>DB 5 X@ / ET B EXX 9 <L FH X X

) SIL3SHKC2Z/HEA EBIXSKXIBHBRMAKS52I>CBXNXS525HXLFO5HX
9<LF/BBX X X% X
+CLAX@/FE IECBNXF FHRESK< >@55RX@ / BHIBAIX L < @ 5 BPISPHE K5 X
IL<@5BDIRXBIFEXKB 5DJIBEB;L5B2SIXFE X X
) IL<AS5BJ/3bEBIXF3%B:L5B3%X@ BHXCB BSHKRKSDCBHS5X3LXHOHJ
DCLFEXLBS5X9WE SINBB®XLFH X 540% X

,F>B2>D/?T@ECGELROF S3>2BIPDY S HIBXC @ DE® SBAR
J/07?5 @BBIFIBFPS 3>3P5@Fd= X
% /BASX 3MBXKS3>2B%P 06 XHH BBHKS M B3 B X5 X

W)583C@/>B8KI/0>3:RFS 3>2/BYROXN >HHHEXD SFARLRP R E X
DFS3>Z35@FPXD-XLBXEXC 3S ?>H @ B CABMSISAKXB JFVD B CPH X
D EJ>CBHBPXD C F J>EBBFIRS"

W% /BHEX®XC 3 S ?>BD/FYCBIBKS 3> 23 5-XF HBIXSXC C FGEKI XH
AU @ SKEXD />BEXKX 0> DCISHIBEL AXB J F VD 5 CHHOE J5IDB BS5 ? X






-9,,3

R o el _/_?_ s L
‘ Yk
sl

0 o BN"_'

L/ =d
ol
+
Z
e
o

Ko (1- B")

Nk K T(1-Bz=1)

T 2-T1=K;TKm(1-B)

94X Q/mmink Qe + 9 *®H X DanUP\P K@ td 9 D $/PKFRY O m

$ F e * U 9 IQRerhe + FAKUKSH FISHIF URDERTIND e + 9 9 FYSR mY@\R&d thm
? 9F*KF]e B8 KRJm +hinK X RHH S@h+ 9 * U RRKSSRSyB : D/RD % F/FUm
= hKXXQRBK +d9Fr+e PRGBEMQ e S/ FFA$F 4/E /HtyTeo R 4 P61Q m
*KFSePXS/%Fibmm MBm X Q/m hS XK F U Q j?K R RIF V; K I em m
? /AQMA e 49lD/QD % H SN Slet@NTBU I BOSAI S mnbDD/Qc
S U Q KM% ? ? / QKiF B KaURXmini D/ inQ K ' ? oY bhnK S./2t0J 8 n% M N @ Kt 7/ m
K F&8 X m PXASWSS / F@ @// 08 F/U o/ FEXaR B MA W 9 _ % RE&ERE(BI iU/ X R m



B]BXjdS eM

7 AN aM BB pS Ocoipao | S CRINBDGjp S BIkpB | VA]C dBM El S [BldW fap
X BRBalMap | S CINidd ddj] oM pQfaMpp Mi_aMim@BRpp|SDdSA]
| MGRBa@M M Blp a [MSof S d +

W= /=W p\p / ppNs8 p KW !

W= KWp 4":p=WgW

W= 4EpWp<W B KW

= [p?/=W &pd4\p [ p 3SW AMp\p [/ pgW KW
= /& w &p4\p [ pp/pgWVW&pKW pgW KW m
9nSd,

8 ¥ U
v 8/ Skw@\p [ B/ “YmW Tw ok

1 B_aXocp fBdS*]p~fchh”]c.

-

~w 8 28Pwm\p /p /Yzw up
4\p Il pp /p IBZGJW
<W 8p 2 =Wa\p#p/ p /| YW Ub\pkp 2 pW ' *#
1 B_axBp[[MMopfBdS ] ¢pBXPM]d-
N

) * BNy*
Bi-1 — Ymk mk—~N V%o
; Ui = TR (1= B) &

1 B_anopfBdS* BBhMCHUS Mcd.

Oken = Upp + BY (Wi = Ymi) + K (1 - BN) dy



)" ®
4 L,1OX®@ ™ML "d} Y ER® (1M -®
= Byi—1 + (Ymk — BYmi-1) + Km (1 — B) di_, "% ®
> X 68L p YXWOR® e KB L X ZY X@& B ‘}y "B "3 Zf M V@D %o Y+, Y Q" fe[t[yes ®
4 M, ©" ®+} RRE®
sju@e ¢ "+ ®

>L@M NG S U@ ... 5L "d @D BX '@+ W )}§z Y - ®

SX® dVEBL XX x¥ GN"d K@ T ™ L¢dIy ® ®

skv® = F 6 EI&l ® ®6 ® F ®

= £® T ®
2XB2UIPIX YL ce WY@t L " P "UXROKBF®2 7 i« KK BRI Y @
Sa et KB VvMxX{Y@RERe Y x ot IMPXEB XUXBVWR« qh e } SIQX®®F " ™M T OM—d~ X
UXRRELXY@FZ 3" 2Xe ®

@ %®|+ E - HW«@X@(F"@W}@JVé_é(V\PN}E}<”h}y)XYiU@p(-t)(®
DmM@TB®]mBm ®Vrh1§P®n®—8—§—@
4 L,SOX®®. 5L"d )X (IO® ))EXIRD ®

mMAY¥m @n@®6¥| ®= ®6 @ ® "t ®
>LEY O ™ Hy@B ... S LU I BR Y “@® B} xXZ0®
di = [1 = KiTKp (1 = B)]dier + KT (s = Ymk) — B (Yho1 — Ymr—1)]  (3.89)
SLESLx SHex@ ZE/+"1®

5@ = 3® KI® |
= CO® 7|
1—22[1 - K;TKm (1 - B)]




7 OfixXkghmOMedfYp\klU.
Hg{ = F3{r {9C{ r {Gb{rL{>b{ 9C{8{r
Hod {= F2{r {5 r { r {Gb{rL L
onUsJ§ = 9C{>b{ 9C{ r " -3
@ ®dj1\WU{LOT 2"\ k OlME{X OFj U m|j U/

?2::{r{BD r
{ p{r b > 5{r{Sl g CMuyag
1+ K.GnH (2) + [K.A(2) + C(2)] [GpH (2) 2=M — G, H (2) 277]
@®¢EiIIAUAERTYFO[X TelddUO

?2:5{rBD r " (
s {r ?5{r|{C{ rr{CMu\{\A{r
" { <45 1
aves GyH (2] = >b!{!{9?{ -)

@Ufde]dOI UMD @b Tz M\ kO I\ ed{\cTORX@NN{E" Ukll
it Ppr TPw¥lsa §7 1{9 >p? E 2 {? EL{
K 2s9 {2 E>h{ ?b? E9Qv{9? ENT

s> {9rB=%56  qor C=y -
avec a; = { >E{> {9 {9{ > _{9 7 &
a; = K _{?2#{? _{9LI9{ >tb _{9L

@ OddUpWwY BEmBl{cm”O | Hedky k k@4 | rk® amOnitjed\ Q1Umj
OdO~qlChmuuA{\c O ITeR[OjZU



$'q

5 GYM VENEIR? O G3e \lg emW U ¢\ 1O e ¢ i J LIENG@ § W AGEIpd0&OAE b g
hm\W® g L N UCP\W b@® IDiNeEOGO RGP N UG e § Gg #  ZgW ee\ld G20 GG q)
3]EWUUMG ¢

0@ WLRBYWEMONDOACBNWGGES g3 3 dE®gm[e?c N GEq c'q
Deny = 14 a;z7' 4 az7?2 && ¢

TGN GcqgbW B WU UehAG D c NZ @®)GiJee §c N W&IBIqqg &% q
5 m[e?cINWRDdbre BEEg m[e ? c N&RG@c (g
9 i q i ; q37:8 Pq/ g/qg 3 Pqg/ 3 <iq
;Pg37:8 Paq/l =; /q32*sSPqg/ =q q
8 Um ¢ e FONG=haR &b/ U U Bdlycadeg JE NUWDBGDCcNWU@ a q
'qa " §",0PG@&q f?\NIhc \qG ¢qq
5CHX T?NEdbg? C N Q 8o

g AYgA ¢ q9AQqA

i q q
5G9 _?RIlc\Gbqg GcgbwB®WUUMQgZ?\(q

— g/ q3: Pqgl/ 3 q

Avg 3 Pd q

A — [/;Pg3 :4 Pq / = I q

= q/ 3 ;PB :4 Pq > q
-Z\|lbqgbOIRID HEIWW L ? O Nigihg> Uc) g

. /I Pq
i @4_% Pq/



&@FD2N.CBB@2RAND =.:22INE./: ;2 BN JA 27?1 23RN

S O0F; @ 2ID@=.:22INE . /: ;.. EIBDNNN 2 EEva 12NJBF.E: @ ? NN
MN

+ NS <N ,N N

&@F2N.CBB@®2NBF..@ ?0NE JC . DIEFEBNCON- @ CNCANBF,@RDN
OC:E1CRANCHN @ ECI® FANCGCN : P2INE . /:; :E£8MNC 24 ON2DE N

-1 1+ B
R A L N
K, ~ " K,.(1-B)

.?D;RONDIRANC J 1:0E?22 FKCHN: BG-2PNDIE : = . H 2@0?. < 8 2 N

L .?DAP 2 1J;:DAECB?ER. N2 EZMNIR 76 R2IDRCND =.:22N
DE./:;"HJN N $

L(.CON® ?ECZZKANDONF?2@® 1J;:D:EA@C 3. GE2ZCIC DR : AN
=@ 11;'2N [\ $ N2INO=.:22INE./: 2EPNF2220EMNS .;2FC
12N

L%2ND=.:22INE./:;1EJBR2N® 1J;:D A @M?2ADENK = 22N@ FZDN
ACJ1:0B2CEN?N;HE:BF2DINE .= . H2B®?.ICBEN2DDE:=. E: @ ?
1209 . C828\F C 24Hl



Tk
R(S) / +: €k Gc(z) _'u’l_‘._ Gp(s)e—eP’ 3

N
Yk
L- mk 4

Grm(s) ¢~ =0

Qo
Prrn XN | n

+=:&8GCGER&ED#."<&=1B<.9B8&B: 3.:DG

EB; <CHA&GSH< BRF&GB<:& :D &x=@5G. . IREH<:FRAGLG<.4 <&=:G
658 :D: G

8:CEH6 . &GCG G 1&:;9+fL5"<#H8BE& 5;(#&G'G (+&G&;<6G
416#C G "KHG> & #HACEL :<=:! #HBEGC+&GLG<.4B5680G:.6#&G
# D", 5<.11655 +& G

2 0 G@E&#G8:C;G1 D9= <&Xx5G
Uk = Byry1 + K (1 — B) gy

.GHBGH#CAEGES"<WEGS;(#&UGGC (+BE&S "<; &<G654EE44& G
)65"<#HB&® 5;*:<16:56=;T65; G

Yr = Byr_1 + K., (1 — B) (uk—N—l = J)



#%0
. B"bern gBfSHbBMPS e fM %o
dy = K;TK,, (1 - B)d 0

NemEe Mo c SO MERE[fSV VNS @AVOE dfgc FB ISV foB cl@Qé8d M [ |
fSOnoK o

4 n'gBfS][o MBFVSf&o

30 0 0
© 70%o0 -

4BegyFefSfgNeg[rB §S][o##Md o JB[eo#$IDP[[M'0

Uo- kU %U 0 9 o
L 3y vore 8 03y X@0,2Ud

di_1
1

= ;)] lyk — Byk1 — K (1 = B) up_n_1]

. BrcMern gBfS][ldgedi][e(0

Km (1 = B)Uk—N-1 = Ymk — BYmr-1 0
L Sy gBo g oUPYW -09 009Y = o

. C_chMen gBfSHawfo ! VadcfSimadSfMaMef%o

U 509)Uo/ 9U®RBYW — QUMDY WY -09U 18YU>

6MZBcagM*o

4BH][efBEFMOXG]0¥SZS[NM o
4 Den] d f MIN®J h HN dWWon M o

4BfdB[ePcAhMdMoMef+o

(1— Bz [Y (2) — Vi ()]
K (1-B)

D(z)=



% 471> P8FQLKKOBMMA:]<=II1=KR<JFR_

= ) = X

Y,(z) — 0 _X _;(212( 13 X 4

I @X _2% X1_X 6
| X _2X__ _X1_X 6_
I_X 1 @Az, X 1_X5_[X ==sm JH_X2__  XXJ$

% QLPRF>: IL<]HFQMBFBRFR >

X! # XX, X
X p#E_ X3 _XX)7YA&X
14+ G (2){GnH (2) + A" (2) [G,H (2) 2= — G, H (z) z=N]}
%NLPRE> ILMBBPBERRF=KR _

IOX T # XX, X
I X % X X _ 1A&X
I X! _# X _ -

X
HI

LSGLSPPLIBKK=0OSF=EP I-5MEISHSRFERNQ BABL=IMS8P8FZ
QLK=@P]<F:R»SPGER"

*K]RS <HF=$QI=Q 8 @SIFKRR]_<]GKEQ=:RFLK _
(L<]HFQ3RPIBERRRE. <\H=RIMPL:=QQSQ _
%="8H8" = <WK8IPSB= =Riz=- DESP=_

(L<]HFQERNFEAKBBKRREL<\H=RIMPL:=QQSQ _
%=+ >QRE\P=IMKBOMF<H#=ISBPESP=Q =R _



88$BACC329: HEBGLI59CT3#A/$C
$CCC2%1G,/0558BC13816 29GCC '+;8%$C C

88$BAGIC ,2CC3#A/$C
$CC2 $H: PG29 @EEB8$2FE+,5$€81 2%$2+tC8$C C

B:;#8£9&3 908 L2 R RBB'2£ QRICES":,32C €3$/€9%;8!%9C
(+;8 2#929C $:C

3;9€%1 86;F28/C5BB#," - $B2B 8 $9BECBB!; 9B CACES8:;87
1 1,32 B897;%$C;+13$2:/$B&B+,b5$B81 2%2;€8B#,": R €:,63$9CC
2%, $2"B8@2: HICIECIH 68B#,": $B2BZIBL $385C9C29, €9C
;2813 #B/,9 ;1528& /,$80 538 :$1#22C ,64$C CG916,//$68838/;,C
#,C C

$88B#," . $B2B 8 $ 9B HBB "GONGIBB#,": R, €, 6" HL ,£9:C
B<,#$42A'C2% 4 TEPBABC. $": ,YX: B8B83 #;#:68B#,":R;8€:,658XBC
"$:.:pXC



"HGD2F® D : G = BF 32/%0 > G BREGIS 2 ; @ BEQ4DE D;>SD S
/@ =BR-G: @432 G -FR2FRS8 @D : CBEFQE F 26@BS-/G . @98 >GDR;2S
-/IGHRHD B @ DIGIG S PEHB SD = BCDFD @ 128 : >F .2 | OHES | 2 - HISS
/@ >GDRt2B) BS@B> ABSB : 1RBKF G PI#:228@ ; K>R =2B2D6GI$>2S
D2BDQF2BGHBS@>IAERP ;ASBE @ /2FFHF S

__________________________________________

l_
)
o
—
0p)
T

-
n

0]

&D@/2F

0

8HD2SF2BBDQ1:/GAHADEPTF/D2GS

#-EGDH/GH®2SSDR;2HDES@®D=-;249@CGB@B@HD2FB@>M
1DDE; ;2 H+® > G D R243 B B @HBIE@ / 2 F FHFSG -IFI@SG 2>H2 S
:-SHG:;:F1ES@18LRABD @ /2 FF+BRAOS /GL2BDS >F12/RES@® 1P;2 S
S 2FGE @=B@MREBSDG;2B@D AK®>S: H2BESG-T1 2GS
-B@DGI®B3GIDS 28D @ 1IHR/BRS HBSD G2FFBS@ 1 PLHBD @ N
/I2FFHF S #2S@ 1PLRS-=: H2B3G-D1 RFBG: ;BRAXD S
BDQL:DBIBS/G:@HS >G b RPHQ DIGIESQ@ /2 FRIEF >SS DR RHITFR S
/12GBDRR1:/G2ECB @@FE SG - BI@E-B/SH ; 2{BD @ /9 F@DI2C B2 S
BDQI:A23 5% DIFDSG-DILE2% =. DRBQD: @ 19 ->G:;; @>S-82S
D2G-BiATS BB @P 6 ® DICHBS@ /2 FHIBE-8D-=£2,S88HD2S @>S



8(=1G'>/ IER5&</EEK5;*(:<KK

65<:11(>:K 6&(;;>;K
KBK\ GC(Z) +:l'+ __1:(2)

/[->: (K KK65<:11(K$KL/5K

IS5B><HK-6:/<'BKK&:G</;P=MBRPK5IRIG38(5;$<F&EKS:'K8>:K
(;<IM&65<:11(KSK1/5K>:(K 'K #OK[(K<KL/$SRK G'/&<(KXK <. K
(K65<:11(KSKL/EKK</17$6 H(&EKSEKKS & 86 5% 6 > & L (KG(( KK K
SH3(K? >8K6&(;'KKB: (3/(6K': (K@ PHKKE5; < FR(IB8 DK< K/5<(:C
@$11GK. $5</126¢8653$ (KKG ;> 1865 < (KL $R:3( K

G.(z) = (1 - e_x) ~IG e K

1—e 521 - (1 - e--T:) Z=N-1

6IK(;<IKK(38%IG&.$5</11 OKIREH ;K $HI (B8, $&8655%K6>&1(K
* (3K 1/8&B BB ECIGES : $3F < (K> < (3:(5¥BES /' /(BRIG865;( K

5KD 69 KK(<8(K& G 'A3IBK /9D (16 @ (:;/'%KB/:<E BRI (K : < F 3§ K< K
H<:E1G8.$:$56K 3/5/3$1 K 8B>EEK38(5;$ G(<$EEKS:; & H @K &K
1M <FBIBK, QKD 69 >KIK ;K <FI6K$SBB((KE'TEK: 6% 1 FIHKK/ <( K
1 0K/ + $8 BKAG (16 5 & <//BEKS;:(68 68 G KK . 1/5XKB 6 X BOK6586KG 1/:$</65K
'SKA:<FA$ROK 61KK 1> < REFK> EXKR: 6% 1FIKKS%/1/:$</65 K



4

@4 HWCEWHH: D11 Z=8 BEOHR'Z9 : 2@ 2 @UALEZ L CBZA GLTAOIIA B @ Z
"@HVSB8E-ZU@ 0~ @QEDINIZBLG . AIBG@E&ZX 8:C1E?-@ 1AHCULGIYZZ
ME:6 2E/Z=1?RA+EADIEZZ Z
"'M:G-QBB/@BX @B?  ACHEZER ZB@EBLM1

(1 - e"’ic) p=N=1d (z)—1

(=2 )+ (1 —eX)z 4 (1—eF)z2 4 4 (1 —e77)z7N]
(3.122)

Gi(z) =

#4 K QBIX/AZX I @RZ > Z ZB¥ZE?1@HVIOHE~Z1VH:BA Z

"-AGZCZ-E-8E-RBLEZBABGIZOQOEHIAI1=BCCDLH@B A GHZ Z
SZE1IGUBLIEAZEB.=A2PAE:CLEHA:/ HBI1EZGHU12Z1YZ/ BBBRAE1Z
DL1=-OIBEHZBG: I1IBOZVIFAX=1G Z

"-AGAZRAL®XVM1=BCOIRPEEUYHINOHZ? :HOM 1L A?BO0TE1ZEBQ
/I1GGLGZOLEZENIE B&/HZ 8 BVE - AQAMHHZCEB@ HCB®ILADD A-?:DL1Z
01G1/BRBUE : L@E@¥A H ELOZG/BAD G : OB/ENGEA :H Z

K, e %

(ris+1) (128 + 1) z

G(S):

BYYZ 1GHZZ;,ALEVE8<C1lE?-A1@UZGBAHMBA Gk DAxXL ? CiIGiZ
1GHEZAH-ROEEE1GCB@MEZ-IAB AVHO BA® Z@ G BHEH?ADGE / B GHHZ Z

_ (Biz7! + Boz~%) 27N

G(z)= Z
(Z) 1+ Alz“l + A2Z—2

BYZ zZ Z LBA@RBA/HOR® GZ)Y ZHZ=HA?0OGZ9-@H:==BAA-81
'Z1GHAB ? . B1gZHO 1&EVZE : B UVGZ- @ H : =6 BEG @-BAZ



;IXIeEKRZ)\R O XY 9<OYh> XEOPHE YEha V > DIVPFRIDA R G&X h

)y — + MK+ ?dh+ ?e
) = + MKh + B h h+? Wh !
- ? dhh? e
= #
9[>; h+ 22 ;Yh+ 222 i
; OXBAHRKHZ\PO XY ON>XEOPHa B’ J>Xh IJBOY &
) — + M3h hhfpR /5, $
) = + MR3Ahh hhg H? A
(h= 7
h—

L9 PO KIFHY® O XSERESIFhY @ POrhY 9V <ah»> SR ;ZV > &

8h)] h ]
Thmh R -
AU ]
CIOIKZXYIYEZEXYIROBEOYIPOA>/h <90XBhAUZ9YIPORXY &
hm] h'] K ]h

“h hhl h'] hh)yl Py 1 K 14h] .7

, aUZ9YIPORXNIQ O ; ¥ PMONO X ZhWar<hl ; ¥ SIAM N<H X ; \BF ¥ h
ZOIP< _32K>:PPYRYBL>KUTSV a<|; ¥>BEN hYSHXEOY b ; H O WZZ > h
CQZVGRLIS >0 X XN OVWK Nl aJ | P SMBROURP O3> Z ; DAL a >
S > ZoWHY:al® J SO M= | F; 9 Y IPhOhh J OhR O ; ¥ BFhE B O 2+ VIKR 2 Y
P:Y>Q@DMRVYIBR< DPOAYOV<a>

O9VRL:IO9IXPXOHZYRr VI<2UZ LaVIOX¥X>SBVhSPXPOX&

. (B1 + B2) z-1
Q(z)= 14 Az~ 4+ Agyz—?




-
ﬂj\
£
NN

—
N
)
Ro
(o))
—
N

+LH7: MWV

%A?PL:ZH8AZ 7 4 8IIAL ©W/B A BNZP A RMGPECQHZ? : D Z

4AAGRMGAZ LHRAEBNBHMB/IHGNGZNALSWNA . GP: MZWIHGBGM.: M Z
Y ZNZ ZHGANEB3Z3G4FARB=MZ. : 6 DIDMRBR Z: G 8 BGHXXF IZW? AE: Z
J:LEG:.BOZ4&FYE:'Z
P(z=1)=Q(z=1)=T_%tf—i4; z
+L:G44NFL M Z
(By + Byz~1) 27N
B+ B,

S{z) =

"TZJLHB8PANZINZ "MBMNZHSVOPZLHT7: MIDPIVEX 4 B8 G Z
D WKPANAHGZBA4?LABEZZN G HPOQND7 @ GAKMEZI.:GCGMB8REAHGZ
L:NALNMBRAGGOWNZ42PL:Z M:DHGZ IN&E8?4022Z HEHEHBINDAM4OAH

JALAOT7T KEPARXIMIHGHAZYG 7T NBARGAZGC N H,E N : Z

(1 + A]Z_l + A2Z_2) G. (2)
Z" T "TLT&T].Z#Z#Z#Z#TT)3

*HN I8!\ E HGEOAHRGEZ Q 4HPRDZZNZL NA 7&.DAPINAD B PANAHG Z
THGWDIRHIHLNG@R & IDHZ : 8 MP- M EAKGISZINID) HFEGEHS8WNC MG Z



Q:SB:IVHOOM < ¥ [@N:IN U® GUNVE QTP @dh: Y @<MIONVTgK@XThQT
QOSWAGMN-F @UVS$h

7h” h =h A~ hon g

4 ~ h &~ hgnrn T —p " hAo i L

5:N@W T@XIDR d W 10K @ d? | <V@M TN I@X<NIO N V T K@ QT
V10 NN @dke HU Mvh @ K@@ X0 NV T QR @ R DI \WIXKINGN B\KI®@ hO N RX@ K K @ h
U\ U V cMEXNh @Q:H@: 1) Y @<<BhP N < ¢ [@N:IN U-DZM*V 18 O K @Bt M@ThO a
<@ UDXI@Eh< O N ? R@N< V 17080 : N U@ AThY kB AGTAVQICEXTIO NV T gK @ X T h
Q T OTQY®O NaNL@/Kh

7h~ h S>hoA henng
4" h h &~ Mg~ >h AN

N

20X¥M U@ QKIRA@WI P@MHV : ;| KRI@ET Bh "QI0 X@VU V c MI@ @ U h
"ENN@OMQ :K@UTHJY@NW h; | RI@WEH XMV HOP@nUé? | < \0I@NI K h

< VIR X @0 RXh XN b V OMES < O N 2F@ Y | @NNUNG B @K i I @YX T h
K dRX:VIOKRX @B XTHORX:VIONHBhNUh<:@ MR Q:T:7V QTKk@® W h
EGX@ Uh @ \h h@h: NNE@RE @AM : | N@W : ; | K@ UM K | GRTXt @ Pih

K@BXYQ@TYRI<@@WAKIUd h



HIWagnywE[ESgY[xsernntSwyeSvzSyians7HWrnywEj[zwe
SttjivZgals X% Xme[Wrn¥XwIvzSyidns7:twrWzw]

\ + «e5¢B, B, 5
5¢'\ M+4* 5¢'\ Ms K4°C4.C8,*

D[Wroyw @&[frzzwertiSe[Urnn[xet[w rwtBnwAjteer W[ xX28{WrnY
rwXw[-+ X&dxmywrimpb[yve zgfwIPezXSnrlinSygp8esnWyXne
YyWSnxaMySSe nteE jiSTSKGMAW[WW [ WBiwgyes Ae39ol @5 0
D[tEjU{zwr X ziW[ex WijjSwizw8xrwyX[2W rnyw Ay } Swrew yX[2
twr WpxILen | [wxKrfxee xy %d IE¢ X S{SWSIS yhr X[EShjnnfx¥yrnWe tSx
trxXiUDAxyXiw[e vefz Se|rnWern x [WK&d [ x| Sj[zwxSyivyiaxpn
[Nj[]|SpySwlrley SwiBzzewWifiy SidiKeidSWywrnyw Erjeimew S €[w
WIyydeyipkihy<

Be'\ N e 5o B8, o
Ge L) Py 2 9-5:7
5et T, 5% K C4.C8
E[tcm[an¢[zySWwiw][=
B 1—eX)(1+ Azl 4+ Ayz~2
GDc(Z) = ( )( : 2 ) 9/5:9
be'\ " O CC s+ $C , UK%
e C4.C8
G (2) 5! 5B, B,& .
z) = s
e f5e 5\ _ s B ( KR

~, C6C Qkes %

D[yyheZie W Syawmtt[nx Sy 2m{y S[w e[ jK2W rnyw E[EBwXrnn S
tSWeSvzTyDr4b: 2W [2nqlswI[+ SXSXYyB$gjin-

E SwirSwiy[WrnywE[ESwjifme, Px\SISj[I[Werighyiy WK[Wrlt
t[NXSypwiy SXntSeyStfzw[e IESTWIN SH W rnyw EjMInwKS w



C |JLS6QBHESQYSDSN 16MBEJCB\SBENEIENE?SN: & HF®
H7QBCEBOSQBHFNGFOENROHEBH N SBYBF

(1 - e"g) (14 Ayz7 + Ap277)

SE s 3) ) X ) )X X /.4 s
X ) )
Gvg(z) — ‘(X (X
v o X 3 X X0 — —X /52
W) ) X G | vop

*QFC@HNBRABCBF EMEBEJI6N6BWHFEFQNSEFRNFQBHFF:C®
C IMS60B#HFIK:FI6E@HFQNEG:SBEN'S:CMMN:IDINBPOBWBHF]|
F - CUMBOFHSSC CHFPQN]WBI:F8: JCSEE9:E:BCC: BEN;ONE6F8:0"
MSCPBEBHFQNSBFSINFQBHFF:C °



(D)

'A24BBb

®©
)

i HlG

s

( G..0* G/O

198DA4 @ <?4=BOGCG4DPBAEARBN:9B0CI9>=09<?0A509CA4cC

KCD39EB (XL 4=-268AD<4BN:9BOECICADDINANGBF BCBRXDO
B42>=8B0DAALKTIB 2A 4BODAOD4A AR ALDAN 39 ZOIHAECOABO O

Blz‘l + 322_2 -M
" Z
1 + Alz'l + Agz—z
B(z_l)z_M
A(z-1)

Gy(2)

$4BI@D0G964BOGB >30IF=940 A4B?2DBGDE4DCL O O

E42Z03N:9BOEYCGABIBOAAO O
" G'1G6) GO G HQAG(GQ G G/HF G

- 60 0"1G.(GO" G q G* G/O
0
$ 40> 3 M4 BANG. 50 9 TERIDD ©4 OA BIDABLEDA3 O
G G%Q G)OG 0

G G HUOG " G, ; G G G&l# G
G O GH ; G G G% OG & |

- G B



% _ ED>KICROMLIKDRYZ @K @Z7 U >]j

(d(:dodj (; d4/dj ( deed]
(<d/ dj

i .AVBPVLS8N=ANSLHR]MI[jY[8[HR]A]j

, TMM@a@@aQO@&EGK\J7 M 0@ X K7IGY@KOQ 7 U @@ 4 |
ZbQEAPKQA@MXIXKGRENE@!| |
# I # # #

, @Q U O 9 @XAK@ 9 OM > @& OjM X Z 2 @I Xj @WiH| @ Z |
J@JGM| j,7QiUGOh@F7MZGIICNE RE@ jj
, 7QQIGIMACOGISEI] 7 @9j] >@HNT\7ZGOM|j@XZ"]

. d d
(] j d .

l# #! # # #

# # # # I # # # # #
# # # # ! # #

'hDMG 25 0O VEGZ@ ) O WX b XZ ka@@ 9 OM >4 &Y |

A(Z) = 002’2 + a1z +aq, ag> 0

1. |az| < ao

HjHOZ] 3]
soit ag +ay +ag >0et ag—ay +ag >0



Z

.GNBZRU7 @ dM/ENEKKR GZ @<UZZIBGD4 @HAZ45 @ BMED U@ L Z
IFMK®BN® ZCIONK"Z* "Z Z4KE&GFMKBK ODZGC>I9IBEGO @9EMZ
C UINAM@ CBZrMZFFU9Z BKZ "Z Z

+OLGKM@UMEZMTO ABHEILINBINAM @ G F 1M Z YMODO96ZNFZ
U67?906®MACIHNEF UG NKIYNC ZB 9MOKL ZGNKZDANKG BNA H Z
OLBIU>TKI@ FPMNE®@ 820 D1 N Z5 @GBNEBMWIN 4 M @ GEZ Z
4CCKALZ KM@ IZINAM @ GEZF L ONKFOBXZF FOK : HK D 44KKBIA | GR KN Z
B UINAM@GEZ2NKAZ -EKIDKINIIB NINBILYNIPQL M TEFRMDZ
DVDIOK:GKD4ANGFIMAL MM @ M Z Z=>NKAB Z Z

Y+ NM@ B GNAZNF@ ERBEINKWIK ONDZD MM O FD BZAB A K KNG6MNKO

:GF6M @ G F FYIBIEBRZFIY &Z
BAHGDIGLAKGIBRXI @ GFFO9EZB9Z8 8

4BGDIGLERMIOPK 4 Z - =
B&GDIGLARNM®BZOU9Z Z- 8 ZR

I3 &



8\=tig XAGOKXZ8EF=4S YooK F W-hEHGb S OKKGOJ : =g W | bo= g
SW=JOAWWW=FO F=digbS=K: ZF4S )XW bSOKX=g;bXFWb g
fr=gcl= [ZFHFX[EZP REY &H'gBX X FV =S98 WAK Fg

9,9 (g 9 ) a -—a
a

+8BD[WI=g gV =S W bX&® ISV 8 E X DWg@K Z W @M"g[ WgZ W P Z gy
'=HHgQKZWeHgH8 X XENFFH FIXBIZIBK: ZFOME 8BdW=gg
8]=:0 O gO[XW=I18WVVQHHcOQ KZW H"'g[WOZWPym o X3b[Xg
T=W@RWI|&H]J FX ¢S O FEKIYEXKIW O : b ; [ /EXX B E=*¥ g g
3GOgFAxg ¢

+=@ KZW e HG8[BWF XHoL KW p V[8ZF O K gg
1K:EOFXOAHZH B H=FYgHB@K X Z 8KG— &; x5 8\gb S O-KOE [g @-"gN Ib= ¢
gON:g >5g¢

+ 8D [W=g W =S W bEX&GKIBSBJYN 8 £ K DM/ W Z-PBXK 8 Z F8O\ i Xag g
& ag Y4 R\ =H=QKZW eHy8[BAHE @ KW/ =28 W ; g

+8pg0ISSWSEKDWENQW ZFXN] 8 Z FOMIN g % g2g
7UY g SO[Wg gdy o XK SBWHP [W=9g ¢

"8 K Xig8M[ KO [K]@ KX §; Fbg

fIO[XW=18WVVOH)Bg=W @ RWIBKI:F\G[=4 89 FA:8ZEQRD =H
$°# gXIZFHHY[MEQLZWe B K[WHZF QK a4 g



J K+%;2H#A3IGKK ! &KB<IJKBIDK4 ,5% =K'KD> : ? EJK
F@61 F7K



?

(z)+c\

O

S
/L
0,

1/EA+NNRAK*1) C+NE AGDEG K A 169*E+K) ;6 23 B (C +E RN /N

19 +(NE C AN .) (CFERAK* 1) CHNE AGHOBICANK ) : 9?21L(BING ANCANAN ' N
NF+8NK41B(T(AYANC+ N

+CN B;9CB9KABR?+)C1ZFANBEN1;9BN N N
+CN N

+N;: CALGHENN '@ HBR AKGNCC+98$AEN 142 BHEN ,(ECA+N
)=9./EA(DLNONEA+N NBTNIKIMNBW)C1:9N N

+NACAEBB+ 0(EOMN+BCHNIRNA N
_ ﬂo(l—z_l)

1-— aoz’l

F(z)

; MN B; 9'GNP A (8 J CAAK-BANB N




"LSN4Q>=-HE@.GGBWS5 W

W
"LSAW4Q>=H.G&ECBW W

T&.WCAE.G.5H CBMOG A5HWC E C HESHKCEBNW 458V 5>
WABMA=J<W KCBCEBQ5HW\WBJG S%BKENG RIASE
W VWV WIW \B55HE=L5AGBKIG\EH WY 5IW  AMBHWKB5
AC 4 Q > = HE..J=6C RB\SWWD W

T&.BWCAE.G.5BIOERWK . J 4G BINAG 4 58.\B S\WVE-E ; 54 V8B K B/S
AC4Q>=H AECBNMIBWS ® G HKEHWWHSJ. MW \W WCBJ
4CBBRGMKGSW WCKBW@ . G FKICHBME/ C E C H S GEBW J
EGS5IFKHTBIEOEBBS WG HKE&GEVE J. G A CE K BWE/G 4 = 2 ADREG; \W>
SHIWG6CGB@SB3RMY. AP AGWHW CB/IWYV NW V



(&831A AT7!-6(/LPB3P6A =+!168R3/(6(=,&B>N A >+(6 7(/-A(,<
1 3# (7'A

ATA(9! 8P66(/B6A+/I6B66+3W 'I3 "IIMA/- (7(/-6A66 (3TAA
68%6!-TIBBAGSH TR (+1B-ABIEF AVG6 (7 (16?2 +188;67=,8A
73/(6)#418! A

“BA +IAAA/ =+1A/3 33AI0YS6A/-6A->B-INT!-6(/8W,<
11-6 7187A&! AA8FIABAGT=,!BAA B>1/-GLA (46T7A>3(/ (28BDA
171 IAA3>6!-1M7 A3 AMO- 7(NM3 -6#H"FAAL6A T (.8I83A
8-1A- ,(28!AN3/(6(#3!'B1A8HM!7 AFATAG( >I>AA68(7 A

A A
/@A '6F+MA (-BR>&(UI'B, -!'-B S '7TA6/-AAB6/A67 -7T1&A,16AA
16 AMAN7 3 A/33!61 - TAAA0- 7(1AA3 -63I3KA, 1606 316A A
Blz'l + Bgz—z + B32—3
G = =t
p(z) 14+ Azl 4+ Ayz~2 + Aaz'az A
_ B(z™') _y A

A1)~



Ay
A,
As

&!
! I &'l

(—1)Ue™™ + €% + ¢ 7]

L)

(—1)2[3_(:71‘“'-7'2 - e—(;’q—;+m - e_(%-l-:?s—)]

(—1)36-(%+%+%)

o K3+ K3+ K3 =1.

&%
&'+/

&I,$( "1 [*
% (Mo (I

et &l /
% /" %l#% ! [,

Z
*/ L/ &%

&I

'/

/

/
(/1%

) &Y '/

#&/
"%

(

/



,KOLYNVZYgXiMaddPIYVMDyOy (y

/ o 08p oy o "y
/ o o &yo 0 OE[ o /| o o0:@60
-oy0 og [ o / o ogy o Iy
. KOLyNvVvZY g diNMEyY ioyoN oy O i JfNy <)y

C o 0 00 o@o yo op[y OMOR oy 0 OHQ® VY
y y 0O o?2o0Yy

/ o] . /| o o:
JkOLyo y_[o\ om0 ym—ﬁ

=cifONyw cbgifliOgly ZI K Ay gy fiYLjANYAZfyiYZYgJiYcby
N jblycbifxZ®fidgcfiY clikOjpbyl fcLO g Y gY af O yyk OjlbyOy
TCNVIEZMYdBYQJIYViI® gbLiMObybgROKC]LBEOWAKOjbWw. cbifxZOjfy
dfcdfiYcbpOtdsy Ogi*y

D o,y 5 /o /| o
@oyy -oY-0 -o0

'I%y

W —

BJb@§fONG g NVAY gJZYedy NY L NIBRYY | X Ojlby c bifx Zd¥jdgcfs
i 'Y cb hgGBRWN j Yy d ZO tgbigyc bifx Zdfidg cfiY chjbZIBYfi ¥ DY chbbOZZ Oy
NjgngiudQeyybyOdiwyDydkOAWMbLiYNIDRIbgPNOEWO 1iObg¥ifly y
Z Ow" Odyfc L O g\yPyY g Y NOF e b Li MOty b g RO L Z Oy SE §6y0 y
iby cbifxZzdfdgfiYch®@Zy

Coy, 3 /0 /o [o0%0:

J

@oyy-0Y-0 -0 1/ o [o0o'Y/lo

|&y

=cjghkcbldd ZY eQwY i INQ@YJ K'Y X @2y niy% dypf yZ Gogng i u NOWYyLfOigy
JUBNYAY " dJIf@0AY YNCW KY X O jhvy XC NG VNYLIiYOW Y by
LfYiYdj@yjfegj jbgyngiu NGy Y g Yaf OO kY O'tblg0yKOa0yyg¥ Okvy



54<8B6<!:*42E GE<%BE<8B6<!:*43E E29EWEO*H55!8!G:!'E8@9E
JH<8%E B%E23%>/%8<%ME 1! *3REE!"*. %HBHEHB.*45EY3E5% E
58B$*#3%EBE,; % IOKIPEOB E

4:8%BB1429:8!%IEE". %< 8WEOH 8: *# <PWERE*.*91$* 43 E
#42:8D5%W4&BES;* 422 EIB 4 # % S BEANE O *A\% (BB ENHES B . A3 E
518&!*;% E

B7<!,%48E#;B8+9%W B« B 20% 4 EE

P(z) =22+ {41+ K.B(1)}2* + Ayz + A3 E

%P4 1! * 2PREE!"* . BB EL > ; % 205 4 EE

B6<!,#A3E#:B8* S<IB3BHEH#SWEBHE HITB4# %P BAEI*AL%E
483 8PE E

P(z) = 2° 4+ (A1 + K.B1)2* + (A2 + K.Bs)z + (A3 + K.Bs) E

%EAL!*FPREE!"* . 5/BDBEBB $-# IWEBEPES; E

avec AH = (AI.BS + BlA3 - Bz = 2/4333)2 — 4(—B§ -+ Bl_B3)(l + A1A3 — A2 . Ag)

133%>%H?54.9%HE=%.455%)B4 38 BOPEL! *3BWDE! " * . *§ BE
%% 29*$BEE84549*} YA EOHVEBSEOB B $*#$%E3E) E



Q

(210 =.942MF ./ 9 12EDIE 2 > DOERHO OVRFE ERQC O 190 E,BPE® Q
46FC2Q Q

(2@C?02DDIERQ ? 9 DACIEARPID D>DE .+ ERL-ADQ Q Q
QEZI>Q' ; Q.@OCIPIXEB.>E9: RPES.BDEDI Q

( .AA:90.EP20Q4ARP2QH20Q Q2Q0BF.E9?>@DE Q

L L L

$Q-QQ 3 3 3

+?2FROCO19ARBFIEBDL9501P =. 9 12QF . /9 29HKTHA QSEQC 2 Q
12FBHQ:2FCQQ Q.0 >ECRQ CE2YR |E2>DDEB> @ 2QQ
Q

(2DED AR QP®DEM2FIDMODFOBF.E9?>D@EQ DEE2BY
0082 F>9E .DCIARS > OIFE Q ZF HQ : 2 FIC&QD? F TQ = . C B BFZIIM
2D:EJNC2BEAPDQRQME OEXME ./ 9 ARECRF.E9?2>Q @&! Q
:? CDREIRLQOBF.E9?>@? >D 26 HZAD >AQC 3 @ CA . CID2Q ME Q
. OBF.E9?>@6FC2Q *QQ2=.CREPROFHRRDDIFDXKDE N =ERQ

=P=2P7C3Q@CBPFOCIYDAIEREQ QI6FCR2Q Q



&-9%6%$(!, &9/-9 !. (& 99( #5% -9( !64® ($$ & #"&6 |-

-2-.5$ 09 9., 9/195% -96, &.(20M.696- &)60, 8§ -2-.5$49
9
9, $! ,95$ 9 !. 9% ). .1(&® 9$$ & B/ , .1+/49 .(/,9
6..9) & &.&9/-D(&-(K-. 608 I$*(,. &/P . , & )9-¢ 9

2& $1+4//9-2-.5$ % IB# &99 ,! &.99)),6 ! # $ &99-.9/ 8 9
6 1$.9&-1.(1D99&PB) -- $ & PG.9 .69&-/% 9.,/ ./, V($3
$& 9,0 .1(&& #¥(9(,.'(&&!&#69, # O

9 (&.95%$ 9 !. 9% ). .1(&9,6 ! . [,-(B-9 $ ,+/(&* DO
# 9% 1& 99. 1#1/696 ! . /,9((, 9-.9/)6,! ADH#/199,6 | . [, D
$!. 9-8./ £ &.9. 9 /B $( 6#!- 1699, !. 99(&., 9% -/K O
$( 6#!- .)(&9!.#9396 | . /,-9$!. 9.9 9((, 4&MD TS -9$ & -9
9. 1#1)GID&A&. ,8H#H,H (&+/ 996 | . [, D%. 9-.)#/)96 !-89
6 1$)9,$& &+9 B)96 I /,98 #2.1+/ ,9(&., #9096 | . /,@ #2.1+/ O
S PpHI59)! B/ 9#/IBS!. 9

(/-90(&$0&., 6080 ()(-!.1(89 #9(/0 179, P)#!+/86996, &.-9



$UHE (&R #"#% % 3B (&B(&H"&B 13&8 " &8 &$ ' W3-
'133#"°%13) "' 33 $%H#SHEI'3I# B(%3WL ' (%3 3

H(&3IH"&B( #(B'E&3 KRE" ' H#"EB' &35 3% 3% '0 9B (b + 3
#(8 %33 $' ' #"@% '093B( 1 3

H(&IH"&3SW L 3*13& #338%HSHE '3H'3 BH# (%&BW# &&(&3
3%# & B%3% 3

&3#H " &3X' PLBEZ3IH "&B &' % #""&3%) B & 3 3# .
$ % &#"WB X3 B&B 3FBW1 ' (& 3

3 333 3% )$3& (%P&E&3L "B

2 %' "8 H#I3 BUHSHE ' FH3 BH(NRB+&'0 & B IJ1PB
$%1& " 33%H#H&

2 v e #(BB%L ' (363 31 #BEBWRI&'0 (&3) % &

2 $$ CH"3 Y 3T & #"3&E 3#! " 3 %)



*UJdSaFBSdndml ALHY F.62/1#>7*6(8 2( 36!,5%.6 (.(.%
(-1>1% :555(.%57*6(8 2( {16&2! ( 6/3-QLV IXPAKS) m
& m)&!

+ab_ZW 8himMEShbLXVF T . [W\XM Ige6!,5 '1/2:>>1<
5(%.> >LXbSILLXPWUW MUBTS m)'! m

D ELUVF@nL #mi0mLiNeam2%2 ,, 6(/.> ,(171851500*( 6(/.5
gY U H'STH U S Y blQuk £fflbrd V F b S IrS>LFX 18) & "m

Y K _Bm3n>abQSL-YWVFXJILGFVSAEUDSgF JS@bKML a
SXdb_ SIPeYdflbSYXbRWbL: X13m && ) )&&

D#EVfJF_@USMLUVERMBeSIQLB, m. !>/06(, *!$562/ 1H75 I>
bYVL® Doy ImF_ 98 &n

DWEQULA m=%* %1526 (**/.. g% Uhinm_L a4 Y &ihbQ X S @ WE K|
JLa

SFSXLalmin? mFiXL m>6'1>5 216(3!> 62(:B7 6(//[#06(, *
/.62/$6%bL_RFW b _¢YUm )& &m'm&)! m

D(EFSXLa IOnm? MFiXL .m6'!>(5 216(3!1b17 6(/#06(, *~62/*
/24" 6)/6XBL_RFb-MXGYVYU )& tm & m

-QG XPommS BIF X Mm@ GX ml2#/2. 1>67 ;#4.62/*56!,5
9(6't >(,! $11BnFXeaXdbbh| YXYXb6Xmab_gVYBim6 &
I'm )’

“RSFYPAnmnd e HSX/@» (.>/.62/#> (256 2 tZ5b
(-1>2/155>>Y1)MM@*--mYXNF]L2*h 1m)’

-YQLX X 3nt nYY X mM2!6( *A.5( 12 6(#36 2 1 #.62/+
BEX&MArl &"'n&m)"



[

$:CGBL"[ [ :*&/*/&G=/*/8&ER*<H@A40++HMLR®MG[3WQR?JQ[’

$;0,AM[[ ( [,?TDQ2k*. G 4G&=+ <&X4:GG 4 < <*..G
% %AW LBRMIMLRIMG [# $T= [[

SMLMBESR[[G0.2 4*: 008G G*<'@ * <04B' @<*. +G &/
2240 ("0BG:< .?76<'Gr AGR' ®/<41¥% %P LOPLP %G ?=
#ML R YLD B # o [

$SMQQU?RH &-MMO?0[.2 4 *:0066 G*. G0.2 /: <*0/GD
/*3=*/G5 G RCIR!D#C%P?RO;N?04 .2U[OH?;LQ]

$SMQQUB?R] & - MMO?'[G*: 4 </G-A<* 4G <04 /G8+*B G
G*. GO0.2 /: <*0/G/*3= )IQROSCTI 0?R)L> [[ |
[

&ML>[[ 0< :G0=4:0G. /| :G :(A:<E.=6<*> 4* 1FQODG]|
3A;V 4SLDQD?

&BG;G> J [?LREGE;L>0;X0[. /| G <LE=+ <20G+ =+ < =4
/=.F4*3=%W®MGGDQ [

(;KI?OQROMIPR[6T:GG?20G2<*. H0B<40+0"G.26<'G AG
*/@' ®/<40)%GAUT LYLI%G2#RLROAMR@#] [[ [

(;LB# # ?[R[7 BC@LB/G <'0 (B@ %/ &G5> +°/@G 2<*>
*&*< #@'@ * <0B?NGMMQR|[ $[?N;OR?MBHEP = ROIBDGP?0Z
DLB;RDMEL®T ? OVERIPRW{NM O ?

(;LB#[# ?[R[37TMLB P *$ G'<'@ * <0046 ®/<404%&0
2%*<'G G*. GOMSB![ [LL#AMLAI]

(;LB# # AR[8 4 CJ [ *&*< @R /:*W'KS GO0 *% .*@'G * D
<06;0@BM)BI[ [LREMLAJDG:>?GNCD: [ |

(;LB#H # 4 7 [DKIR[7 #CMLBG= + 4 < G<*>*®*< +8&'
6 * <OUSRMJI;RDH] [

(?O0BZR*[R[7 RO X?@EK /:*"W'G G*<'@& * <0M;GHCDJ

=R, [ [ I

(M=F?2 $ 3 63;G?CR[®W-[OQC;GG [ + AG. < )G G
404. | 0G@ * <0W/@40+G : AR EMLRPMG [[

(MOMUDR®Y GI02 4<0"G& A @G<40G:6<'G=+ <0ARG
#MLROMG []



$EBH#L L'9>6-,'®'P<;D?<4b6®D-99;RH4IG.?B:L

$SEBH#L #3-<?HP >>64+"'4<PGHB?(;C.<?2DB /-9P4H 4G
.?2:0 L

'4H4B L L417B4E>3L%-2?3 LP<9>'?4GBB-PAD3IP,4+D<?
';,P<;F-;D4<5-9P+5R;D?<04P L >6H0 LL L

'"4H4B Ll %-2?34DL L417?B6>:-?49-;DF6BE'D4<R'®EHD4+'6
';,P94D3P4+D<<@LPD466<BEY;#DBO#F I$ LLL

'2'9;;0>1L% LP-?.<?29';+<B>'?4Q<DB-PM4DPR4+D?P
'P P <;D?<66?PPD?%BBFHED--CPCR+-CGE-61 -2E6'D4<;
*B?2 LL L,0>B0>29C2? L L

'??B4 L &LI=9D4D0L LEBB9;79>?<F62K?4 D3 -+DHP]
4D'&ePD?<#>CFDBES843DREDBMHCD4=C IL

(0C;951#3N<?74BPP<99"';,-PHX; E4D-P <>P29'BR1P?D7JAEA4
34LOED?=0@O29E>R310B9C L

) ,7403L LD?<,E+NDREP<RI';,-P'?F?,4;'D-EBIPILLI27?;4
*?2,HD 427 >®RAEBALL

J)60DWDDCE73%C+RP-D- #4,DPBCPD-9G4PD924 "0;;L

J6E>>09:4 LDL" I+OH B6D4F'?4')6-P <;D?2<@6#®--?P"HCK2;P
D-9CP4;2P EGDIA>PEPHC #P8 L L L

)G4>C L 4DU+0HO K)ECDP DX).#BADPPLI+D<?BD?<6.&-72?CP
#49-P -6'HCP-9C IB?2 LL L

*0;=?B B LD'")46&BxHP?DARPDIP,P#49-K9>-;C'D<?P
D?<66#PD L?2>DB?;LL L

*0;=?B3RL L<)ECO2AD-8P#t49-R9>-;C'D<PHBREX?P6'CL.P
D'"*6HED-9EDP=0DPR29 IL L L L

&PO;=?B $ 4DL10;4F9;PD3-42;PP?<>-?X4EBMD4F'?4')6-P
#49-R9>-;C'D<EO?B0OD92I0 IL L

*0;=?B 3 4BLI79>>0BCl42;PRIE; 4,2 RB49-R9>-;C'D<?C
*B?2 LI$ L L

*0;=?B § 43L|79>>0BA42<PPF'+- ,R<+CCP.D?<66# T P
$ LL L



O<C<M"FMFbBR BT<MHIFNM.B$SFEF F21:52?B:&/,>WS<ZEFII
-@ 7PSHD

0<\@® ( b$< 1"&BF &IDF:72(>'B<Z (FI@BWPSH b

OPU@M=SP>H2b3;:&5-R A :52?P: &/&9-+1>fF?@ LUGS@J U
QQ b

OPUUGBDb < .; :-2IR1:52. . 25%F$F/&FB2"&99KI9RE<MU
bb

OP[<M<ib DPCDF<MPOb1$&F/C5-4/;;&F< 5- 3&E5/ 1&&F
9-/3.8&952"C$SCIO9F-1%$,9:5-&,Dh&2/38FA RFLBF.-# :-21
>F -99&&E &&F",-18B 3&5 2EU@@ ba>RIBY @QFPEW@ b
'S@P=I@Db

IAY@I1] P9:B/&9PB9&5<-99&/RA :9F& AF-. .21 1$OOM F3MIb- _
Y@EVaSFU b

1JFVE*h b .29&BF:52'R238F B $F/& "E@JIWDBIBSPDS
b b

1SFNGYX UB¥Hbh @I11F>E<3Q-b-:265R93215&B&RD'IF, &
1 .?2:-"5&$-":26?2%MIDE@ J b /S Bxadgu@ b b

AF?4dF@SS@ b 1\UV J@ U MPNVENME Y FREG RRMAWIE @ <>E

APC@| b@O® B W?D<SFR=F& $F/&F2/3&19 :2BF+-: F1@
.52 /TP 3 1bb MM X <PV B bb

5 <W«<=A I¥ b)UEF\@Yb)VP b2$-*&/S$EF, F5&$-":20F5225
;.-< B:&R9:&/9-F R. ?9F1/& 9;5 19&&3B:;5! 1"&§MVF
*#PMVSPDH b

6PODLE b I@¥ 8 b@=PSPD,&25&:-1 .F920F-: ,FI$H .?:-"
58&%-":2FE%ib b b

B<K<M<H<I@MDLILEFI@JIXJ&"bAF~9/ ", &$F /-2JF52.2&5F
- - 2R 9 & FOF,F/& $&. XVPI<VEP& bbP bb b

SFACI@BM?0 bF>EPIB:b/;/F&::-12BF: 2/ :-"R1:52..&59
2S<NU B b b b



O# 1#-$ % %% 00H)$%, 0 # & #*WO0# $0% 900
%H#H- BBH#% $% O

/0 $%00 % &#B% W0 $ (@ &!0&WO# #0D #%&# % 0

%O & &00 % "&00 0 '% B D $05%,"80FB%O0
- 0O #& O# % ,#00# # 0 # -% "& G BO0%#- $000 - #%O
0 & #%' 00 0 $ 0

o# 1 01% % -0#% DO , O 00& & &% '# , 00
% # %% ## 0O 1 @ "&8 0O O# %O
3
Jix(6)] = min ¢ u(s)"Ru(s) + e(s)" Qe(s) + JIx(i + 1)]

u@) |-




)/1=/HNEDb] NI N bDIbk? GABN IH I GMIN®D b I@DBN MM @ 0D 4
3 4841 ND@MBLOHEMG IHN/BIMBOGINMOBJIIMKOMI Ab bMMBA
‘LG 400 /3N @ KO 4

“,n ADb "N Ab b $ Ab A"Alb b b btzi bAb bMAb b

> A F

—_——

/D1ODDH DMy D 8@hb 4HBGID/DBNDBAHE H4DH ]JKO/N@IHbD
3/HPIWAD/N@ IHDb

#B E .~ Alb Al $ AbF - A b A Db
AbF -~ A b A b6.i> Ab Db

%A4BD13ADbA bA P I1OLA
e’ (1)Qe(i) = (z — Cx — Du)"Q(z — Cx — Du)
&/Q/DBAbB/HMPPKO/N @ bHb4 HB/h G 4
S = u” ({) Ru(i) + " (1)Qe(%) + Jits

+ H3] Q 4 D 1JJ4TDA@WIDI DHADH N NKAD/ N @DH NI MR IL 4 MBM4DIHMb
4Nb BLIBO@N

s AAUS$ A F CVA A AS $ A F
bb(W AWr'S $ Ab bb2 ' W At A b
T $ AbF b ' Wr Abb AUb AWF 5 Vb
bUS$ BB b 'b b_ AbF XbA
bU_ AbF b6$ AF b ' YD A A '"“bb
a'abb6$ AE @b AbF &b Ab



NWbY jMeDuU NBMWbkesgw & M ckw W kive M K\NDWNIWY ™ K ™ w
LcggNhecbhMBiwR gw* w

FAYzw] 4woB@owax zweBVzw] 2woB@Hu z
4 Byzw 00 Ba waBWaw w & ) w

FPy z ~4 0B@o aHw— FPo z 2 0BgHu z
0 B&a w Fv @ww9 Zw S

CbNwbM Y M tlnwY AVl NKoaNe i YWerbiaN wawd i g YA Mw 9 2 4w B@o
hcYyisW k\¥rgKwYibbNvg h Y KY \ YJlsd va Jbdetediay ~ JA R ek wegNhhYcb,w

X w ZuwZ w

< zw Aw4Bdzw 2w o0Ba 8

FEW ~2w0 @3H U w
R Z-w Aw4Bdzw 4wo0B@ 8

B@ 4 Bv zZw w9 zw Ol

=ckhwcblwcecklsMcg TMWMgJiYd&Ngwtr Z w | +wsiJitwJ\W KgN w
6Du >-WwicbhiYkbNadg fKIWM g Ji Yef&Ngaddk N\\Nw N hkw N p
igYhKNWN x kbMN L i NKkigWiwW > kv kvl J \ Jbrkg) Blowv

59 hgMw cbigkigveRdu ZwWhhklviDwd g FRIIWM g J i Vi i ¥ Niwi w
SVJ\N NINéwkhlavJigYLNMwwhhe sig[fkN!w

?ckgWae\lY UNgwchghle g X " YvZYNaidlvgN a e \ I LNNbaVZYM vidl g W
1cbMdwwN\JiY.&lfvwy ckliNomMNwm e gN R KhWwe\ N, w

Jx] = xTKx +2g7x + h $(w



$ 6TXbLV\6[FSKHR j

- j

% R; PUM6 aRYlj dV\6[GSjNBEM;\XIMBSPP6RSTI[GP6M;|[SR]
ST7T[G;R[ ]

- -fj A<Q -fj Al # @l
#A3j28) - fi' ojK’)
2& '- j' oiBjjg 2& '- ] ' 0Oj E

ISPT[[iRY;IME;M6[GSRHM;R[ |

- 0-j #->1 ") #.]
& '-<j) & - ] J
— 5A0- hj# o</ " #-j 1<j) & '-
i & - ]

$ 6TXM&j;M6[GSRjSR{;P6XW\EGjj ;ZNR;P6[XE8RA[XGV\;]j
' dCRTGSZG[MGBIP6M ;PMREQ T XSTXGd[C ]
1;P6XV\; |

(MZ[GR\[GMTMGBIE],MP [GZRE\XXEBR;§; X RGRBEM 6 BR B|M |
R GRG,R[GZGRMBEPPERIjJ6EREXM6[ESREJRI;Z|;[]

$ 6TYMZGV\6[GSR]j6]:8M dV\6[GSHKSRI[67MG]I]
SDjo# %] ) AP, ] 9 I#

K = FTK(+)(F - HL)-cTQDL + CcTQC i



, 38A5=<43CGHFANLHIC=AFGAD @7 S

(R+ DTQD)L = HTK(+)(F — HL) + DTQC

L= (R+DTQD)[HTK(+)(F - HL) + DTQC]

07@34MNG8B G674/ GADIXH>BTSH@SI D B7 .- 78PT>3CG=A@S
671=7T@G S

*S— 1' $ %/ % % ( 2+ ' (-
B .$ %/ S%.% % . " S
p = 1/% % ( + @ - E.$ E.%-
. 1%.$SS( + '2SP S+ 89 ' (-S " S

& 3BDMNFGH3IG=A4DBFG S

P IS Q.3 Q .%- 1P + C( - " s
$ .RS' 1P S+S S- K%RS# 1P S + S

, NCH3GHINASEDD7@ $7BIBDBIOD S

= FTlg(+) + K(+)(Hp + 1] - ¢TQz + CTQDy " S

109

& 3BDNMBE/SS3G=A@%B4G7HNBF8BVF>3CSA@S

Ls IS% .% % .RS/S% .% ( 1P S+ S ( S

07@34NGBGABGCGG7S :ADPHS3GZRHDNSP IS D736 67S
> NCH3G=AB®ED=G S

PS 1' $ % /S% .% @ 1P S+ S ( S8&S
B .$ %/ H.% % .2Q " s



6 OBPW dIIEYVIiES"" " EXHEHPFPINVS O gD cnES ? [(PBBRPUX?[DEV
NagOY?SE v
Zzk P~¥ O P # R-vP v
0Oz P == ZAw, 5.VPwU ,w&5y&; Ty 5.VPwU )w&53v+;
wz P ¥ 8w, 2YPwU ,w&’3&e
jv&53tv, SYwPv w. PwUF=o
.k Pv \. Pv 9*v, 0P <V%v
u]dev\nuPU . P U%-P G>0 "tv

JEfAN[BQADFVO[0gQ? QG2 Q¢ [fVE@VL v v
\ - bd®vVpS3ga4y &ds O
— B9 BY%3& 4 v&93& &°3

2?2 @V?S "REBWES?gON[VDEVACIBEYO N[ rch?gOAHddE[gEV
MR EhgWEggfdBE®B/IA¢dXE
M! Pv 39&0 PW <v
Q Pv v. PvUH:*v 0 P <v $ v

2 [fWE®RMSV NAdDIBYO [ G032 POAO gqdEV chg B iEd3e®EK[Q v
S?9VhgOO0ONOgEDIN[ROVRE Vv

g = (F1 — H1L1)T(gl + Kify) + (D1 Ly — Cl)TQZ1 $ v

([v~?[g v
h1=gl+1{1£1 $ v



5ROEXa(

[I = (Fy — HyLy)["h, = (DL - C1)7Qz, + Kify - &
<"REEBaHbPEar ZXakE RE)

- [3] =[]

SEdODHEhd@a”" OHE)r @KEar DEHXOUEXMEZXrCaQcErrEa
Yr\ ek aERJRE)r

I I {en]

z, = A1z et f; = Az - $
E'®@@a"~OBErBXDD@BPER @ aOZXr REEB@EPEaOE Xar
by = [I — (B = HiLy)") 7 [(D1Ly — C1)T QuAr + K1 Ao 2 -3

. EJ["E "DDERX@ZR b a®@ N [ aEw E B a Bb @& X a O B [H I@a b E /X0 BE@
VOXOb@®ec@ XaE*
8 6+ r 2 =2 _h2 =.r 4 ;|7
>2,r0,= . r 6+#M S0
'EcEBabiEYZUUBR[aOVE@IRDZXEVEaaREY |RENZ"@F Xa&=""

R O X H2O®r@“U E)
(1) = —=Lx(i) — Mv(z) + Nz - $9%

1=

@V @a’ D @A aOBKXYOVEX 0O&ZXr[EbpaNEnaE"V @XNEE
C @ RICErE af![f@ brXB @ R@ B R n AD O [\EBra )

94 r 2

2 h2P= r 3r 4 ; F7
>P; r O Fr=. r 9 . #Ii - $%

lEaaECaOBX @ XXEKEZbMEX EUBREUDR @Q@XKE "W "
DEYEaaBPXoc ODEXOERIbBERELC@a"QEEXDn" Q@ OEXEZUU @KDET



U7[O9 WI[1]

'100L4[RAMUILZIUURERZOL[ARQIWITHaL1GAT]ZT40L510U5U7
REJZIU7[1IRBIZ40OLZASQGEIA|

#

ojVv N  IZOEHTZOLZ[1EiZG RE) 7 ZEDI7[1RBU(1BOLZ[1L[7
5 g4@1L[AEEZQLLL1>7]
"1 U7RAYG. [1[APLE RBAIZ AT |

I [, d I

sp= .11 DI"| #

%QJH2NBIWQSQW\BQNNSFFS8!

k 41D R7[NA[1IRBE
'7Z1>1U7Z  1# V[l# U7RUGATA7EA7FAZI1417RO]U
5A:gU7R[OEZEgU 1§2BMAGG1L57]I | 7l 11_74
+1 11 )OJV7GLUTTORAZRIOASZI 91AREVILRROUII
RE/EZ1Z1E 7RI RUIEIGO5]E7| _S7AGL QI
' A<]7LZTEIAOURWIBIG7RIOL5gU 17O LgRZET Z |
>SAUZZN_1L[BZI W T[1# )JO]JA7GLUTJIQIIIgROERTI
ZbZ[fST+7TAU1IRA5A[gl EBAGAL]N

'OUZT] OLI1]E®7TLIBBABTULI4ALTR1AL<]7L4g |
*1XIOL[BZOUTERL=]7L4g |

%QJIK2MEBHMQSCQONNSFE®I?W2F8



)S5BoEB11#£€&PB65 =@ SYURIBBB 3#5 % &B T &BS @ % &BRGS ;R B
% &B @+9#;&<9:B 76KERBOA&TEBBXB B

A $#:/B 2B&; 9,8 #9%UB

&:Pr<9&BBB B&79Q@:8%&B&ERI3&E6UBEKBBS &IBBEBY;,&B
#=&%B B B;B =#9&B9EKBB B

&:Br<9&:B B;B BO @ : & FHp&S &80 Bt ;YCHBBB 5% @ 9#;,65B : <9
1&B $; &< @B /B9 B BR ;!B B=&%B B? &B!IB =#9,&55 B9 & B
®&;B B

#B69; YeBBIEH 3#5 %RBDB ; 6%9@ #=8FBTB5% @ 9#K,,655B,&: B

2B B;B=#9&BOKBB &:;B%635@BRIB<9&B B

A -4'B#:/B B&#9,%B,)$%$E5B@,6%&:B
& )B<9&:BRB;B B9&79@ 985 78&%B &6 IB&ASBAIBS, 5&:B#=&%B
0&TB5% @ 9#<,6%58&: B B R&:B BB BB B




) lPPF"/@tP 4 |_9:m1:19—>

g
£
&
E
-1 \\\‘~~ i =" i 3+*/8
-1 % % 8 8
% ) ) %)#) #)% )) ) ") %08 $) ))— ¥ )
)51 47.,8

)) 3 % (S 8 )

P P

)

6 - 058

)) ) ) $)) )



)
+1

FACH><

0.2

1
"1

@)

+
s B " y
6 .
( ....................................................................................... -

BRI B BID D [

~—

E#Fﬁ8L%.B9tR (R El_-R

1YL & (1) E# 1% & 1.:I)+,)1/+ +1 "1 "1 1

4D?L 302 *

%@44>260

G=@BF

84 F&@R)’BF?:R8§>-9R R#$Q#

) 1 1)+ 1 1% & 1- 1 +',)10+ 41 " "1 1+1 1



: |
~$#$ %--&--gi-$i-# $EH (%) S

1&H |2LLL g
DEL LT :_ TR TR

!) L : 5 - . ‘, ............... -

#L L m Ll
Y% - - - &%  "S&I%-#! " -+% "#)%- - -
(- -

96843L

175L0. 1$L

1)LcC

| (_L. ................. ,, EE g ’?5 E>'+Ei E E E
- Se— EESE'!@/E/E%+1 1 £ ¢

i ;/;lf::/'-)ﬂ///H/JE>>8;,0E\1¢2€A4§L?15//i%///ﬂ{5<8!95:1DE E E..d

S 'i o110 1 f1 11
'L % L &L (L )L $IL #%L #&L  #(L

)% - -#%' - -# " 4% #)%- 0 ee* - o o oo



1 T
NC it S '-®°%.éé@15wz&,€ﬂ 0H+Q++06"0 0002224
B J 13,4 .
\)ng,_._._.. e E.(IJ]U]\AfW rw L0 ERReL 1RO E B
\R 4 ‘ NG:=F %a@méamamﬁla
Ik I ‘

\ 6 511 @@nmau@;ﬁﬁccc#a #CA ##'aﬁ &% $ $ $ |
§55 -4 val $7@4@$$ e $

=li]
A 4 a.ga |a
EE{GQ& 4*@@~¢EEAAAO@EEEE@G@@W@/@@&WC@&+ 6S30i'vea

Lid & +O%:Ep mmm&#&‘%&%%,e»«am m«sc&mﬁupml_ JIK;TG;;;C:a
J TMé :

SN — L 00 OE EOK’D£ }¢$g$ d',;_%'d-a$'

ak Pt -¢. elYd s72.Ya ©ufd
raa #\,1 \& \0la& ba
+"1 1 +1)1 3 ¥Po+'1%## $ /L *%+(@* 1 1 1 1
*1,1 1 1 1- 1 1
$!'38 4 4 4
: —eP_g4°"4
&la i
%"....... ............ awh i
y ; _____ SRS "‘6‘:":;%?“'";11 -
L&
_a ma e a4 emda h_& hma jma m_a
+(1 1 %(* 1" 1%## $ /1 *%+'0* 11 1 — 1 1*1

1 1 1 1- 1 1



"
.44

#11/,
14

3

4 4" |4 -4
44

4

") +A1 % A( )
40 @

86 M

424 .*/,43 .4 4 44

4

N—— [ E— - @@ B@lid 6.
40 #%H0-h"

#MABCJEFéCHH

111166 h
#h -h &#h
4 4, # 4B

4 44

@|C¢£NWHﬁEﬁXYZﬁNLK¢¢mJﬁ

40 @

lil Tm

<9h d @@ses & drd m

2@0#.# ##'/;

“m

iJKLMKNOFCaCbQRSanLLuG&mﬂU-

J

£ g |
*_h .#h +h  -#n

A4 44

)-h
424

%-h )#h
&)
4

*#h
.*1,43.

4



M 3M .4M EM

. fam @I="5() .6 IBHAM |

B S (N —— e -

' f V| H 7 2 D B C M % 8M St il . ................. -

‘M 2M +'M  ,2M  .'M .2M /'M  /2M 0'M 12M 2'M
$".,13 3 +,-$!B 3+)) * 1D3I!I-+.,3 1-3-3 3
3 3 3 3! & 3 3

1.2

0.8

0R N 7 ,l : SRRPE S A

'M 2M +'M , 2 M M .2M /'M /I2M i'M ZI:.2M 2'M
%#.,13 3+,-%IB3+)) * 1®31-+.,2- 333 3 33 3-3
3 3 & 3



"% + +5%& +++$"" H WO &S'VRHER +  + ++ +&+ + 4+
+ + + + +



G =1

Entrées: Itpax, T, n, m, p, F(n)(n), H(nxm)a C(an), R(mxrn), Ql(pr2p)

!

-3( 1 &-+11z1 F 0 H C 0
scg;FGﬁlsfﬁ&T[-Tc I] Hl:[o] Cl:[o I]

}

[+&:& '&9 :&-+9 | D) ;3& #&; &3#I1 Bl

|
[ ]

!

Calcul de: K = AgI{Ao + L{RLl + C{Qlcl

K

" ?21FlI 13G &9&=3l

]
e

T <drm
non

calcul de N = G-1HI[I — AT CT Q. A; — KT Ay

48&3#I111 | ©

}
00#'ED=9 25.%6 !#(B&)=" ;&-+I

&% =8#I11-(( +!'#IEB#,;,/@7G<AHA=+I] -+;3H"#I=31I




4:9G-: H &H 2 H 5A5 BBA H A5H
I ASH# 7 H# B89 H

B E AS5B-+;-49HH
4/;0)1/:);064: H 2 E A@-H -4%HH

= |
¥

)1+<1-H)H633)4,- ="BH #RHS$PB
-;HA)B9;GH BH

)1+<s&H+;-<9Gl;); BBH =H
%69;{HH/4;G.9)?+HPHE DHC

%69;/~HKBHGEHI/9-H

/.<9-H B66<: 896.9,)3383K1);:/64H



Z

NF@,X.XJZ@:C@FL)>LZO>ZFOL)F.ZCOF&A>L0F>0Z

*PKZIMID ARRYPRE A ? KERIAZWGEAG M *K 7 MKPZ W BAZKETGML G?1Z
1KYZLI'RYZ Z 9 KMAK K K#QIKIZH //GBZ 4 P 1 PREGZ BDNDIHAZ 9-\W =117
K POBR*ENPZP?Z GAMMZ | [ZL KA ? |7 M DEMD A MY ZP - M1 ARZM Z
/IY55Y1K Z

*DIWKZ9 YEP*REP?AL*ZZ
V4 zZ " Z & Z V4

$?K*BEWARAZZMG7ZLKMZ, YMGT7EP1 Z

(A7TM Z
[ 5 S
I{ i _ P i P f s Z
(xm) = KT i Ky 8 Ky
LKL ¢ KL ¢ Es

R1-Z  AR?Z2Z
N=(R+HTKH)!

$?D1QRWZABIZ91; 1IPMIZ Z
HTKH = HT KoH,

A?- Z
# 'Z 2ZB BN Z;"MG7-4Z< Z



i —. . —
)n _9: )ulo
0 o=
2 - 2 "1%09
]
1)9 ¢
'3 0, 9
i
RoFo+ K1sMing 569
#98 46919 9 57i9
LI_(ngo-H_{:faMm ( 58:9
9
1
1)9 1)9
- -9 9




& ' ~ 4]
n / / 4 /
I |4 4
, 23
4
4
{ >
t
S P pr—
n / / 4
| 144 !
.
(F'—HJVHT'[{F) = —(1(12]_1+I_<13§Z.')T #
HONHOT
L
(-#)'+'.1 4
*4 4 $ 1 4
79> 1
p— - — -~ f-'/‘-—\
- > K % > % ) 2 > 1% % >% )8
%: :>% ) > % ' >> < > N o XaloM
) %3 > % ) > )0 [V > < >
[+ >
% &>>---< *$> % ' >> < $>
%: 1% ) > % (>> = >
L%, > % ) =2 < 61'>>% < >
< " 4:> >
- cTQC cTqc, |
A4 &0.% 4

K3 =CTQCy, Koy =0,kss = c?TQC,

T
Kopyxngy = [FO—HONHOT(KOF0+Klim)] (KoFo + K19Myno) +



(

*

"6:<74.C

( (

KoMy, = Ky el

B GRS $

"«

' (
#11

( (&

0 %
(C #"(" #

(

+ 3%9C * 5 $10% 9C

2%9C &9/& *9%9C

*

=121 =no et ]\lly‘l'to I{]:.I; = gn() (K121 )T

(" ¢

T 17 _ T
]Mlnok22 = gnoI—{22l

89C 89 C

(C "«

C

T A T
']\Jl’no I{ZQMl’no -~ gno ]"2211 Qno

89cGC&® C

e

I’lr1 = Iy



~

1*S

tt BS xTwx,yThBS x dVHSy, M GdMahqWM TS, p|h{dwha MxS
| g TNG| {HpTVE{ x dTY PSR, O M h T x & Tty $a yF B { QTS q dF Y BV DM y S
T | {TEKT q xS x q chfdalga\dhF Sxt S

798Tbhxt|wWiNIEXp RS , xTppTHRFSdhdy B B{S 353 B $(T$S
3 $)tASWPDITExBSS y$|ySWIXxpT+S

CuS 8u§9uF%|§u8LJ(,éu8u3|G4§

BuPQur3§S 8w~
DM{XOHCPW@WISHMLEFXQQ‘DWSQTS
0 " 8u89uF9$Gu8lS
pM{xcthﬁ't;%‘lVElWML&qudwfmeqS’S
%o " S "VIUFK" 3 $*S
p M {x QA IEVEHEES x q diT,pS g {
6T $!TY8 $ tHSdxT,S

C"S$ € 8u QuF:Cc8uYD"S

h%o\;tz" ~m 9UF9§‘}(3 "LSE S
p M { x 4D A IS MIWNES x q chfcbaToS
8uSOuF9088u43G- %/
PM{x QT IEVIMES x g dfohtgqg T
- % & " 9uFHS G % 3
p M { x QT IEMINIET x q oL pT q{ S
6T $#TE8 $ tHSdxT-S

(0]

C'"S < C'"8§=]:9uFS "E §
QTxqida®i& htqqTSq|hhTyS
- >T@ QuPRSI8KE 9%
PM{xdOTEM MBS S qPrRTES TSp M & IBMETIT,ST q {85
- %» AS5W0uFSS "E §
p M { x IO TIFVEHNGES x g ch (a1 8M BT OST x g T q{ 8
%BeBSS + 2GAWUF;A] H 02 3' S

pM{x QP TIBMIMRE x q dir.x $Ts{S




T

)-GERLIICAGHERIRGILTI @-AKBTO;2==2AT ZJT T
1CAA2T 23T 2ATCAO®-JG;0ADL;HAL20GRHT IDT=01L2HT
-LIGEHI @ ARTRTER- DG 20IG ; M #>ABTH20J;CAT C AVI2 GLGA-AT
OCAL1l; HCBH-KRLDPRPGC @2 T@ D>QTCAGTLISG-/C2BE2AIIH T

$ -EGRBFL-J'CATT

L=NHTKF " T
2BPT2NDG3HH; TATT
o X .
I — | NHF(KoFo+ K1aMyn) © o
= Logmunoy 5 o= Lag,
" T

%AD;=;H'AITIIT aATT

LO = NHgI{OFU 'y N'Hg‘:[_<121§£o ! T
N e
@ -JGALZEZ2IM IR GA,RCG2OAA2T
L, = +&2( * T
N— —

@-JGFQL2P -1I2G A, RGGATAIA2T2T

@-JGAISHH2 LBIR G A RESATAA2T
L, = T T

$-AFR2BI-TG-8G-DGBHTB 1QATIG T =A29ND G 2 HI2ZF@A HG ; @2 T
129-@-KG;0230CLRBHEIOTH @ -1G4OQBAHM,G2T;AIJAGB3&®TGAI] T
=-M@HACA® CRIR-AGIZI -G 12T-T-1IT, @ 2 A H;EDAZTA 11: AITA0 I 2 @LTAI T



a

N9Q3NB @& H?a a3®3QN@5PBRA@ NI5Q3PDB Q Al FOHIAY
D3F8D 2@ 0 @FQ 9 BREO ESITREBL 5SIBQN @590 a

(3@ OKAOE a@ FIBQSBWK I Q+\090' a9 @d SO D3RBN@BIRN@ 79 a
89T @ 9 FFROINMa a

23KK9C!la +3)J
Lany = NHICTQC €T,
D 3 Q N FaS5RDE; 38 N F ® \GIIFaF 9 a
Ly =0

'"IF5 a90R&EOR@QS]9"a

"8 SISO D3IQNEHFINKRCA2@ @D 9GC E@ hbF a

T 89@®HASO D3RNEBED B 9 F Ca@dHEHSS aFOBM SQ CSCRE¥BE@ | FF 9 O
OIFRRCOBEBHDNF @I N9QAF $C @ D@ E9BDO®EC | FFBILL 90 a
BOMIOF8REB@DIFCHAIEF a $

" 89@ BB QN.@ HNTADERCA @ DIF n@d Ha a

1FL9SRAOINTHAF EE53OMS B8 F TOOUKNIOBAAF O R.a
F @FQINTIRSERIRRN @590"a MS@I&Qa®i& F]190
@F8]KIF SBFaI@B 9 F B BIERDB QN @ 5MS@MBDIRL TANKGS O
C | @ PRIO@FB 3K 9 F 8 FORDPAI'SIF Ga Bl 8 @ RAFEG CECSBO A
QN@3P%85a & 90Q [ 8@ N&FAS NSFaDSB R N\ @B@AID'D 9TC ISN O a
FSDIN @MSEROH@ CISOa CNIBHRIC 5 BT PBes a 4%&a a @FRIN"Qa
]T@S8OFRES IFANBRSES@DIFABIF@REX H aKS@ 0OMD%Ba
a S®ICIFBIRANAa3KK3IN3KO®I&EQa



1@ UKV A @Z K _RI@IT => @IU: N\ M=@1h>_ = MXMI [fl |
@ZX]IMAR @1 EXV>MPNEXW @ |
3XCXYDINE:]]@X _RIU:AN\M=1@|
#:VR @az\@]IMX\V@=| XW< "M@ VA"

i 4d(0d "10d A&Y.&5"H 0d8ij
U: "\ ME@RIR @RI@@ \ VIVR@ U @ V " |

IVZ @ > XM\I=MR @U\@ VR "MX¥P@]IM @] >@ M@ @IN\M=@ |
>M:GX¥@RI@U @ V VWKW N* @ RR@X _RIGRhU@ERIHM: GXYXR @ |
hG:R @ &X@Wai)\l |

koo, = C1QC, — (C3 QCy)THoNHY (C3QC,), i=1,-+-,m;
4 : AZ@WRIh[_:AMXVI @=I XW<"M@VA |
Koy vosy = [Fo = HoNHT Ko R Ko Fo + CTQCo + ey oy, 2, |

$AINKVIAM RVM@@E\ @VAMKXNV@X @ | /V I |

, Y T% ;Y .&6JYNY,BRLoYt|0" YI
4d)0e "10d A&Y 'K "Jod 9ik I
U: "\ ME @R @B @@ \VIVRGU @ V ~ |
1:ZZ@R 1721 , &Y*
>SXVXNVZI@ X&]@\[@@H:V]i@l:] )] >hz@MVel R@U@MXVVh@]I
MV>hZ@V>@R MU @ VIWNEMMX VWIh> MMNITS # :Z\RI@azZ\@]]MXVI
Z\h=h?@@@@\M\@ag!®&V+L:VGh@ |

1@ =XIVF\B @E\U:"MXRXF@>BI=_]1@RVFR@MNM=@|

#XVRI@D@Nr MN@ISI=I@]" f >MI@I]_\RU: "\ M=I@®\:M"I
>:VH@!I ] @:M]T@\N@IR@ VHNVI RR@] | MVEIMY@he NN@ |



?2IMAOTIPOe ¢€cN c 8:dPVT M:BSRVAGUY LAAACIXOBAVLAC
=PLPODAKCAULAM:US2=RPAYIXOBAVY ACA\CS t"&FA L1ANP LAJ C
"L "MAQAGZTI:GPOKLACRV:0?fc C

- :VURASANZcMJIOPAEORO?JWIRATITAIBRD T : OQURAR &AM : USJ=AcC
2 TPRANLAAE RBATTIPOQP\WSC € QA SA&cC

[Fo — HiNHI KoFo)TCTQC el + €, Ko, I-1 = O(noxns) * # ¢

0 ATVUGMcU SOAVALLAMIBZTASOLISOA ICLATBc PAC@RSAMI_SAcC
LIGOARC ? =:L?ALQCcT G :V=HYAEALASOLABAGULEE SR dTROC
&Y VR/VAP®\2Sc d M:USP=ATUcCGPO:BRA <A UANSO L JISSARATIC
=POTUSWIOXLL A c

OCSATWAUITB:ISA&C
[Fo — HoNHT Ko Fo)TCoQC el * #b c

MZUSDZ\ALG'LZA?B'.CASOIZ_FSLAPCOOAC
+ AT@dSA'c

[Fo — HONHI Ko Fo)TCTQC, = 0, matrice (ng x 1) *#" C
BPMOARO? I OIPF@AGd MQPIABRPSC (c
7, lc/ 5¢9@2 . c €N c * ## C
ow: N = (R+ HIKyH,)™?

- VUBASUTP 0?J UI# OkTGc LAMAGAT RV SARW RLUAO VAC
ATd¥ QQPT:0 Bcc

3 AOTAMAKEAYZRO ? 1 UDP-OATTCT * StALcUT ##=POTUVOWVRO ? ]
UIFXET: QPASBP 2Sc 6 8 1IAATAVZRO? IR P QAT PAEECL I TPATC
Y SIEAJLARXBABYV:UJPOSct '% *c" AUT" TTPAQUWITB:JUATC
QP\WVSc 6 8 VOI2WALTCPLV WIPOSLaVAT:O=A C



&2UKGO9VHLEUU20RWBU-RYMRLSR ULHKYH. _

#4M_ M _IM_1: $M MBM M/ * M_

JINY*Y1 /<*YB_IM1@/S*Y1BH JM JM
F-VRHWEEWD2RGI2R_[E[F2HV _

+E UKEWOOUHN -VOLHU 2V -X2(_ 2UWNROPE2V _
%M _ 2V_ )LWR_ _EXRO9P&ERY _ 2V 09-7KH-E2._
C D 2UWHUQLEWUYDLHQOW-VRMLEBEF2E ULEWYOWHHO QW 2
VROREAF2.VIX EQHEWVOHB - HE2- K\ _ LHP2WV_.LHUVTWO
E-F-VR%$.2UQ __ ZP-RW28/M_ 2HU-.8- QWS _ 2VX2.

2V_ QWALMVYWARWRPB2HOHN U _



"TALL1';'A'*52831M6'/#-%&, /8-17,2B6AL BAS/, &AA 77 5"1AA
>9,% "1 /3257 /' WKAEA/ ,48TBR! 7 ,4B"®A>%,$ PHBATARK' A
225'AA2%68,:'83A>*8-17'85 A

'66,08-17,21BA5A! -, G8BANAS52 25%, BFARITAA AT7A85A
S1'&7!7,21M :"SA! WBR*,$,'-A A

@ :"$BL/R%>6!732BA,7M'7TA A A'B5>&,$P8BGA
111-<7, 8816MA'$A 7,/ 7 , DIBN!5*)A85'A. AL7'AR/'6802=
[V, 1'"6A'A7 1 #,-,7>6

@ "AN2/, 198N 1 #,-Y%BAN'TAA%!16AROA 8120 >-,6!312U'AT"’
A A A A 'TA-86A AR K!1G6AIPA 8U'2>-,6!3B!83LAT’



J:GUD?¥IN?2BT2YVTHEL G Nb 0 — b?Xb )b 0)b" bCEYT?b
. b

Yo NWHRZG BbY N> "HG UG XSG OBYBEKAIB X T>b b 2 X
;Z?=b PN TBUYFUELGNIO¥YIH Db O )b"DOb  bCEY,T?th H?
QTA>G=NRYNGSE G QNEDET ¥ bQHb; B 2 X : < GHGYITN SY2b
= ?7HY2B G X F

C1?2WEYT2UMP X $ b T?2QTAU?NX?N X b H 2@ D=0 BRNKbD
UYGZ2XMNBH EYH ;G SO JQ; T ;6 Y@ND? ¢ NIWYE G JPUDJ ; \
N 2 NXUQH > G =X PRI TCURRKHN H [ X G S Y\PHb B b Y N2ZT6T 2LY VIFb B
E ; GNYIHO > ] H® bl ; G U NI T WYYABBIUAX ; T> U b b $
@b 9
@ 6H@ PN GZPCRBbTAEYHRXBBHBN U X ;N X b
7:THONX@?®+b Z; TG ? bH G NY NRFPNNRND K T2 th

T o280 L?HWBY T2 0dPKh & JONX TRPNKX®?2=XGZ?2 JPKE XY TDN b
2 NTB* E Y H ;5GBMIND; T ; SARBN B Y NIDME GQ ?2F J; N 2RREFD>G=X?YTU
>780) G R KM ; H [ X G SNiPBb U bY NDb> " H G G, XG0 R E@XDb  $
2b © 0 b 9 ®XiZ;TGRX 28D
@ 6~bb@ VB NDbLYGZRYTUD VN 20" Q? R>BIT? X T>b
NBAEYH;XaE GHI@®VRNGH 2K IO BPh b 2@ N 2 QX®BN
BPN=%X@ONDX;T>b

T1?2WEYT2Ub? Xh ( B?2QTAU?NX?NXD T2UNMMXGYZAN? N X b
TA"EYH; KGONRG T ; G O@IINM? ¥ NBME G IPUJ ; N>R QEB>G=X?YTU
>?28IGXPHEHPBOOT B DY UN Y0 NMS bbb Y N?7TbT ?2Y YH f2b; H?X T b

@a b;NUNIO>"HG WG XG,ABREZXBb $ b b



+ +&H ¥+ +H( $ & !+ &$ ++&+ +!1'%+
$ S$#'! M+ $$ 'HE* & '$H&H' + "+ *$ &4 +
#O& E & (1$%H & (+SWHFIS+ %' ('$H%+ 4+ +
$+H &S 4+ ' & !+ 4+ X '$+%! ' +%+ -
| $% + & (% +



16+
14 oy

127 _,/,

+*74%, 2.3"4"+5'B§2."+1&356"H#+-+6;; ; &"15(%"5;
& 71U2&:-+5"842)I'+6"; ; ; p ;

+*74"; ; 2.3"4"+R2B2/"+1&556"$+&86:;; Do :"9'0p;
ROET I ;o (659(BL(2&:-+5"@+¥2)5+6" ;6

0,



1 & & & &

&%3/"77,%- | &0 HDI7* &+"0D2 &)Y&267"277! +QT 70173+"7
*16)' @(, 7 /$(2"7 7  TA4" F+UT/& 2B3 BT (H37,15)"7

Kp=1 Kc=0.63 tau—m=2 N=1 __.-=¥" Al
& e
x(e)pa .

%
N e ’ ! &

&%3/"77,*- | &0,)+0@03(4"8/D®H .1"27# 7! ¥07/70'73+"7/"3/7
03)7% &8F,!5)"7 7



(b 4
.=-5D.6-  D.3- (#D1A:- D0-7D # 3>

(Hh oo mmmetmy mreey ey === = e i
G " il
('_

8.6 .

= *(€)pA
) - :
'D #D # D

'&82%$>>0,1 2 '40$2x&8) W2 > $6#H "S>.4P$> " H>$22%$82>
4928 '/"9>0";)$> >

& B
>-8D;-1D 94- 2 A 297D
s 8D )$ 0D |
# 1D
e >
$*D
-
# 1D
# 5>
#b s '
D ‘D #D # 'D & 'D ‘D

(&82$>> 0,1 2 (40$44-:392'B> # $7># % . 4%$>4% 9.$>
0"=)(4 T(A2%(7$> >



+(e)ps
4 3% @A_&E*x%>‘VM{f:+fAV;% 4?f|'|a [+ |
-7} Mg . . -
e *(e)pa
8 3) * ‘ ]
..a._ ........ - -
'f & 3f +f + 3f f . 3f /f 0 3f
(1 1%#& ( )%BW , + ,01 '*1+1 $)11)1,$ 1

#% 014) %$& ( +11 1(( ,01(1L + (1

%.?2fc d e # f
I 1 B_<YB\<,f AW<% #Ub J<-f C<YBZ<Df
% .pf
) *(e)pA
% .Bf Ewee
VD i “\.,__.‘ _’
[V S : 4
% . f E
0.32 - : o i
+(€)ps
% . bf— . 4

J
% |_$ﬁf SfKLf RFKLf QMNf !
% 7f % 8+f % 72f %!74f %"89f % 9f % 9+O% 92f % 94f % 99f

(1 1%#& ()WYl - , ()11 '*1+1 $)m1)1,$ 2( ,(1
), (L1, (11 1%$)+ $a1#&)1#% ." 1



, . +(e)ps
. Kp=1 KI=0.001 Km=2 Kc=0.63 tau—m=2 N=1

Se— (S—|

' % % % % ! ' % % % % %% %! % ! %
%% | %% % %% %% # %



/IBW\WX@BBQ Q9 BE&DBTES VOB TSWBBO QSV ¢
/9 & S RSRABICY 9 R Vi EEOAKKE BXBXYGVE ——1 — 97ZB>c

b/BWKYVBW®&XC YBTV WBREBR XY ABWSREINBEWE<MOM X"
VBWTB > X NE B\ BRIK A BUDM B KBS S VBSY WRQ 9V UYBEREV ¢
A'S Q9 NEFBRX 9 < M DRWRAELS A~ O M W 9 X EAEBIRBET * V VEEBYORCM R B
QSA'OMWM@XMEBREM X B

b/BWKYVBW®BXC YBTV WBDBKB@BEZEO ORBRBMWYSRXVaOBYYV
ABx90QSBYWLCSRWISMW M & S YO/®cY M B B/del Q 6 RWREAW LODR X ¢
WYBW XABXRO Q SV

b/9& VMI>NEWSRA MWW SRWI@ BVBXW ¢ M OM XS/REBSY >L°

TS YO/BRY " AMAERY N BLCROBXSE@ " OMWN QX 88 RVVCRERN Bl W E ; M X BV
VBWTB>XMZBRQ BRXc #c BXc Z9VRBXEXxcJKY V(BC

BXtc dc c. $c- JKYVBc

b/BWYVEWe ¢ ! ¢ ¢ BXEt VBTV WBREBRXEIVIMWS
AYW Y M ZEWO/BWSY X BBV A M > X B X ¥BG; O ZBOESR X V@B Y Ve
500Q0&BTBRABRXEY RS RXVITUBYTV X VEBRRBOKM W XVBQBF
WSRSRR/BWET B > X M 2 RANERAAKY RESCA " XMBE\E AVEBA OB



J

">1766@2)(QHS:PH Q) >1@)I1L">=1BE) >"; (J J9BB2JJ
?6)3"6()@";1">=1BHI)>"; (J J)RAG4)A8?28)J ), 22" J
&86=>"(63)U 92N 8 (D2 XJ I>V6-6J 26)0) 2 =R ) I LR J
48(E2)J J

)=J7:)=3 3 J>J  J)9;F=)62)8839L=28RI ;F/?2">)7;

)=9)&>1 @) S)yRIED £ P 4B (D B)I+"1@ J &*J 3?761@ X)?J
2"9);>?;$">1BBEB?FA928;8)0AT£));;)=32))>";(®)Q3
9):2,%">1&6EJ)6>)IJ J  H0?21=% J

"312:)J J)9:F=)@*P1=12981G5D;F(1&*F?3B>1'@)&
)=>15"%1&6J;/GA "1(}21)II"&16@)?H&86>;HR)P9B;>1866)2
J y>J JJ 2'@8(F21="=19963"1>)



%S H1%2/7,(1&7 |

U /$!
+//// I

Lo# (/[
/

*APot .

PI%S #10631741".2%7
!

I Y=
e, % 7 Wil
N B # (/N> N VI ,#/ &,

+/1 [

Km



/

éhL‘\ - H

. ima nai

s Qb 40 QO G v OPRRNRS SRS WS S

;%!&
#2/

—{Y 4 i3 £

S5 +%4F 3 2/ 2 +4%/9" 2/:

&* @:-/8 ® 2/* '51%.2+:8"'%0 1%!'+%2146:8/+069"' O

& ) -
S 2 4%1/9" 24: ) +/02(: O+/% +/0:

#& &

#2/ : 1 *"2 * 03" 2/
2*), 8'%0 1-%+*%1:::

Yo N5

Y+ /T

&

t
%

2'& 2:0:



o
i=oleil

S R i

K 5 10 15 25 2 a5

'$721= =11)" 4'BA%<02;,¥+H8 %B212%4182=,"4%=! 8/!=
,0 <)'3 4'pUy=2#'41= = = 4= === =

'$821= =11*'" 5(0/4&982;/=08 %<BE2< 6"82=."'4%= B/
,0 <)'3 4'0/=",1 2#'4!'= =  H44= == =



E:o lagl

1

937227 7 f+ f , f-

" '&+* .','
fi

# %+ 9

37

5] a5

$"60 < <--%$ 5HLF#1:( <<,6 #,;6<1l; $ 5 61%95%$.B &+ <
(, 1%4 58+ $5 < & < &b« )< <

o 15 20 25

#$8%8&2' (172

3 0 5
$"60 < <--%$ 5HLS#1:( <<,6 #;6<1l; $ 5 61%95%$/ &+ <
(, '$4 5$,+8!$5 < & < < &b < *< <



$#-*10 0(&) * $+(100-$.!-*H00

—Yps+Ypa Ypc

C@&( /%0 $,0

0.9

0.8

0.7

0.6

0.5

$#-%10 0(&) * $+(1640-$.1-*400

%)))))

)

..}'}DAE

)

$)

)

210 LS, 1068, @D, * 0

B

)

0

»

)

1,0

"+@!10+0

"+ !10+0



1%

) E FG H - | 2K $KaK' AB <?K
K K K K K K K K K K K

&%2-#55+), - &. ¥ &IH#2HE5 | 5 55 $05 " *.B#5.5
" 2*HE *"3#5& 0 2*GHHO0 -"5 5

@>C oK
t
&K K!1"K N#K/ $KOP\&%K1}§< &K*.EK&“K5+K'K 35,(I<)K J% |ﬁ(BS =@K
K
&%2-#55+), - '.+*B.R'3#2#5 /5 55 #055 * p#5.5

"2*#5-#225656+*.0 *O#ESE), "2 B+ "4 (#D 5



+ m : % &+
----- 10 ._—3--4?_3,'2';5--6-74‘8@7-@@="..@0"@$%&'@( <+ @
" S Y (A S N S |
! n
+ + + + + o+ + + + + +
)(72&; ;0.1121)30/; %1)B&BRI; oy &5 %!1/3&#!3;
% 7I&22&8T28&(;*!;%0%9,&: ;
+
) T— o
0.8
0.6
+4 + ﬁ;+$+#+§ + + +at ( ) 2*
+ + + + + ++ i u +
Y(72&; ;0.1121)30/&2%:(7,'68B&3; +Ypa, ..Yrur et Ype dans le

$! 7/00%9182"'"+5&S;




| : //
P »':;—'/
L 35 &
-':
P
Z/
: '/
- i/
+/ |
3/
w b ]
f
v/ |
- "‘ —
T
: ‘l
& & & "& $& & & & #& $& &

)(83%; ;1.2 3 )53%%9(8- 7%%356 ; Do %7; $ /5%;
" 5§ 8/&1$9 )S 3)2/3 )T %; , ,

D .
0 "& $& & "& $&

“(84%: :1.2 3 )58M39(8- 7THBI5E ; S %7 $ 15%;
# 55 80.8%:-+5 3)2/3'1)7%;; S



imaginaire

42 2 ,2)2 $&%N,'2 2 - 232%$*'0#&,%R&WN'* %$S$ "2

242 2060 % (&1# ) 2



4=,, 9 2 "2/66,=,3 * ' =3%*6' 4%6BAE 2%3 = 442 =
,58% -(3#0.24 * ,43=*%16 834 4%16382; % 4 628%4#=

*| &1;302/8%4%=/2 '=4=# ," =3862."2 ** 3=8%*6%4,B44;=
2; 3YBT@~=% 2/ /2 %, 6M46@== =4368784 4%/=8 '= % =
6%/"% % '= =
< =/*0 2 %3/3=/* %, 3=84 % YM2'=*0 ,3 $2==/""'=4
"D2% 5 6220484k ,; B/6287,34 4 3 *03=" 362
) =4G/628=,34 ,4 3# *03% 2 ,4 3262 = = ,3=062/
3363

. 732 * 61,356 ==/* %, ==34 %'%BA,=0 ,3 4 62=/" '=34



QSMM"ORGEB&EP "5 C ZRESPR @ C

b'6Q@SP6QCc6Rc ®P6MP "QERIARBLIRGES2IGM6EIQEHBETPC

J?6EOPOMMIRMRR5C SRESEBO@62c SIic2JIRPAESBREJIIGE

Q0 IP&R WPHR605 ] G 0 GIEER 0 1 GBERM 6 | Q GRIGIP,ENTORC J |
60Q@REM ~ PO P 6 C BB, ESFRAAISORCJIc *¢dJJCIBED

UOE ETPGEGGC c<?SP6C 6SMP"5C BRESPRIEPI 26IREE 6

SI16LJI16cYI0GCHEIB QNS GEMENE CNBEBE5 C SRAITBE* e

P 6 G 0 PINGECS Q E BBBEAEQRIGBBE G6QcM6P=REOIREQcC

6QRER&Rc <?SP6C

b (OM6P>PGBY¥26¢ DBT2EAR P a€% BcP © R BBIQREC F B 6 S !
2E0QQERSB6C

b JGMOPOG6QINIECEES@IP FGORSOREVYIQc &

6 REW 4 C CUGBRAEIPBEME "5 C 556G € BO@IE®RD G 656 T X
2JIRPaBOEP QRBREOQQCNSSE

'06?TP6C 6QRIdI|"BIJ FBDEE 6[S® @QcE 2J | QR GIARGBS BIGES
PAMJBOBET2EFRHBR@EBGRCc ¢ E€@JIQR GIFRGES MQTCP 6
56E (' M J BQBET 28E6R G5'8P 6 GIP6FB6 CQRP K G

'0c?SP6&c 6 QR "B S0 E GSE @J | Q R GIGFRGG MED @ E C |
[c WMIFBETORCJIIQcc CcH6Rc ct66& GERIGMOPOCQJII
5SMP"5C BRE5PR@ SARBIRPaE6SPEOE6STPC

)JT Pb GNPJI INQEEMEPILP GV IR ED B SBIG M 6 | Q BGRBIBE
#V" @QRECE B6SEP®BE | RP aEBISBERCIH16Ec



<

Y[ Q|TM

controleur proportionnel = N=0

ZQR=

X[gu ..... TR e A s R o

oWSatokW

)(Q_(ﬁ:kaHCE'e\}qg TOviE 6

WIRH, et | —

\
a¥e! b

WCLQ U'o B F bt i i i et

RIR

v

SQQ

-
Lo

d:E Z--‘#‘H’ o “/EHI'& F: —ch

’éhn €y(%aafnu I & <

iP"0%0 &

QJSauo QKWa&a QLXwm QO0Zu

) D*¥+,-A+)**>)

TWRQ—( )~ <42 %)
; t€-‘,,-zv%o@€ x€°-\g{b1Q°

SQQ Q’-d?- e S )
0. q€% t{ww, }vv

o MeNEho < y ISR 7\8°gFP "V %o ... @ R

e€~r...wwvpoX,vma
iP"0% S iP~0% W

300

56



sorties

/=* &Z1( Z3?)GBAIWI'$IDW#*&&Z;CZ5-M;DZ

UBNQSZ

z &Z z &Z "z "&Z
0% 4 4(%) + -(&4 024*. B 4 4 4 ( #4

TPRVF@
Y& X Z

.Z 0>+ &Z' Z3A'KZ:W ,$Z:W"(&B;EZ7-O<EZ

&Z / .
|

|7 . o vz |UBNQS
0 5 z &Z "z "8 7

1 0, 4 4(%) * !-("44034,/" 14 4 4 4 ( $4




sm'tinis

LO-
7

('72% @@ +/!2!(4-%@6 %% @@ <2 %-
463.+ @

BAXD )N 7T@4@ '@'487% @

=TT A

('72%@@-+/!2!(4-%@6 2 %4P@6 (H844007 -6 4 @8 @

0 #*144(%BW5ED ;462.+ @@ @

O@%6 % %% & (%6 /6)&*%%B6-6%%, 8

56

@ @@



| /'

'$) ) "% % )&% B $& WH' & %)) %&$!

" '8)) )&) )



| 18)84:;&=82078FB+>B=@F 235 *2) @ + A=270J *> % 80 +3

1@9%342@1) H8T@I7TGR&ECININB7T@=HB+A=3@=94
&C+)J J H@J E+>;+)0R@PA=+>)] I@J &C+)
A74B*G32>8@2870@ +J

| 18&)84;8&=&278ABHISK A& @ 2 5B=1@ 2 I18I7 6 B+Ib 8 0+BTA T +
58*G32>2@ 287 R@HIHE=+AKII] =+ @&=*1] >87@
*877GRBROA=+] JBA=}48&=<AGV3838;8>21@ BLT83 @
=+2<A 27>EEFREFHINIES @ & SBICA+I 3+ =GB @WHA=J
+>,@Q@ +42TBITIGEI=&AF @FI+>387@J

| 86:&=&2383984&27%+H@ & (232 @ISGY2) @+AB4I@8IC+)
3 +D@+7ARSTRN) @+HWET+DA=+] I8 A=} 4 & = < KSNBY
*848&274#3 +D @ +H7>@Y G- EYAFARIEG*2) @+IM21D 1

| 84;&=&2>88=@R2BKAL@ 2B ADI@+7>28J@A\I=-G*2) @+H A=
$42@832.GJ J;8AFAD&3+AAIB7T@=-H3B8AEI@2877+3J
.0B=+J d@J J.0A=+1J



"4
1)» ----»--;-:/‘;»*-***-»*v****-******»os e — .
R |
I ]
0.6+ 1
f
0_21; / . -|
0 "{ = R J
0 5 10 15 B & (.
#1/, 4 4'%* |, #-'&4 &.-4 .# -44+/ #'&4 48 4&.,3% /,4
4-.,2994 4 4 48&1'44' $4 40 4 4 © /A& %' 1$#- *#'&#. 4
#7
1 R, | d
|
" &, 1
). $". %* . . &(.
#1/, 4 4'%* | #-'&4., ¥ -4, . # -44+] #'&4A&4'&.,3% /,4
-.,)%4 G 4" &'4'1 $4 40 4 40 & %' 1$#H- #'&4*

#.

4



% (
$(

#(

‘ ( ' ( 1

+( 0 $0& ( )S#O( OPS(* )PO'+ * $#)0Q#0$#*(/ +(0
)*(%"0 0 0 # 0% 00- O 0- B#!G . ) * &H#O * O

$@&C o

( ' ( (

+( 0 0 $!'& ( #Fg#OPS(* ))O', * $#)0 ;#0B#*(/ ,(D
)*(%!0 0 # 0$ O PO . )*S$#0 !& ( *O O



o< " $A = #9> ? 7 & %!

A 3'A )'A *3'A -TUA -3'A
%"3- 8 8+), - %O+0Br) %OSDL % (IGL78% 1 B)P61)+8 %! 78
8818§ 51 *0%8*851 *0% +*8

vy
/A

, 3A

" 5A

(A +'A 0'A 1'A 2'A 6'A  8A

&#3. 8 8+), /] &0+*@B836(@B+1' 048 8 8 8 52 *0%+*8



$&

%

$

& && & & #

- $-),-% #H&* %




3,".1, 3/,02 '""$B-@ "."("B --", @ -"'. -33. "$".23

-0-.1& 3'/&2,"¢/1-32 ('-3'®-8'., "'. -B)' ."('3/'30-.1&/3
L("-"1& 3 1,2 3
2 '"."('3 /3.1, 3/,08(/,% -B-.1& -B,("-"1& 323 3

%3 3

33 3.3 3 3
“(#.3 3. 3 3



8;SV,AXaRW;VHUO RWHAANMAQ S Bl sfaYWHAQANR\VSHRWAa
@ AadV S W XVRQES Ao H @VAHBT- WO W > J Aa DCRI0O@ U ; YW IV a
QSD;, NDOAMWMEONU +a

7 \RW; VH®;N &\ S HAUMHRA@VALAL ANV + a

3" a
<Pa &P/a
<a 0 6?72 K
Oola a1l az22 UOMWzaON>V@E AN daTa AVaJABALQUa
@ \>G;NVHDENNY VA a
3% a
a54B a B ala 3% a
2#a 5MZ5-B” _ as5lB 'a_ as5. "a” a
3 & a
3 (a
3 ) a
3 * a
3 a
9 9a
a
9a 3
I a
9a 3




1 n 1 1 # $|l 1
S OAGES5KS0S SB®SS@2NESOHES

U # TR T #S 'S
, OAGBEABS ST #S S &-!; S SS
. *CE8ISS,A@.6GRE@ SHGY 9 S S

" S
#o s s s s
'0SA>*5@@%& S & &
< s RS S . e
! 9
B OB % M o# M

‘080 @ A?5 @ OGONHE DBABAE GBOEN .5, AEIECA& A H,80S
21E?N@IHF @OVS. N=5FEEGBEABEHRS>GFH5S5GCG S

' J S&!J ! S

S s&! 35 s&! 15 sa&atl 3

" NDH*GS5BQ@GNEDFGS5BHO0S



H#%r

/| C]brRd&b P el ior's "Alr p"Ar

Or r
+ r 6 r
D + 6 r
D + 2)Gr
r & D D
r+ r+
+ 6 rilr 5
ChKFr Sr+ Ker *

'T9 S r rKer r r
9 T *r rIr5Gr*r

r +
9 r rIrU@
FCbr , r r

'LWEcag L8 PRIEdKFKY eR Kork X P Kodi€b \ Q i PR X B © & P\Ffib K ' r

Dor Dpr D D BbD ?"ATr
J C"bRKErFbPeDmbBqr rirDgr Dor D D DD 'r=!Ar
RB6LRCRNWPKYe'r

+ 16 +r6G, r + 6H r r + 6
-OLbFORY@NNKR®IKY FelbY rr
17 r + rol +r6, r + 3. T
Chi®Er + +r, ! + 4+ 4+ 0
\YX\YebKKY r rKer, r
Kr Br + r +r, U /0%t

;LZ EcaglL(r



(4B=:.6<344HC.H!68 L L 3.<B&LEL LLL
4BGKHIIA96BG4LLLY / L /> + L
1 4BEB6D4 L

KL 7L L L

*4:.DBG4 LL&#?L 2 Lun;L
)<SIAD48ALDFSBGFB8#B493<0F6S <L L

16<.84R' L L L #@L



I872#) IB4 %)**7,/85 "% 28 #)%/8R288)# (88))(8 )28
3(8, 26,'8$,$+3 8

8) 7%$/ 28B6926' 183, 8 8
08

1 & .18 8

/128*,71 (2% 8B(8, '$ ,B , 84 8(8 2,783, 8 8*,) 7 3,83,8

$"3, 88) 6% B7 7, ( B "%2® #)%R/B8)# (828)(8



25 2%&Yy @A+B 5 48 902 44&-+PhA &+A) B 5 2 AASAA-+;
45 +5M *04M20 + A 8 )7 5&2 A% E&EBI2K &R MA20- A2 % )-+
“7TAA) 7PR-8 + +BAR8 )-00 * HUAN2QATRM- ? P%H:4&17 A
758&)&4MEA0)-A>) AT RA ,5&) BA- 447AM5>" Ro-&DR?#) #

4B 2 *>52 MA+52 @ APA YIRS &BA2 ,54A5>2 BAM 25& <
7)8&)2M& ,&*'4 5&A+A+52#PA)22?A 22 T24B?47)5 54A -,5 +74A
258R+?22 )&MBR2UAAY 2 BAM , 5&-+M 2 *>52 AAN, 5&-+A
52 4 ZPA52@)5AZMAA A+ 5&-+A ASTA2.25M74

48 ) T24Q7T45 * 25A++70 42082 5&147, 3

A3A $SA_A








