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0T tB b2 i biQ b2iFEPEK2 b 9HQ? KB- p2 Fi2 w+? i2 QK2 ME€bH2/mTI
bvbidK- Fi2"w KmbQK2 M bi pBi-TuQT /MyM H /Bii F- #v D2?Q 7TmM;
M2D272FiBpMyD QX oi FQpUK TUQT /y b2 # pQK2 Q T ' Q+2bm xp M
ivT 9HQ? b2 p MyFi2 w+? TUQT /2+? /€ Tu2pabi /Q IBbiy K i2K iB+F(
?H2/€K2 KBMBKmK M2#Q K tBKmK MyD FO K i2K iB+FOG 7TmMF+2X ha
UQF€ 9i2HQpPE Ui FO +QHQpPEV TmMMF+2 TQ/H2iQ?Q D2biHB ?H2/€K?2
KHmpQK2 Q KBMBK HBx +B M2#Q K tBK HBx +BX

SQFmM/ QxM IQK2 9I2HQPRMTImMMF#BRKDDB +?2iQi KBMBK HBxQp
T F?2H2/€K2A i FQpaf (k@) f(X) T'Q p 22MX SQFmM/ #v+?QK 7TmMF+B
f KtBK HBxQp HB- T F #v?RQAK PRAQPHBIR) f(X) T°'Q p 2+?2M
X2AXIMQBHK2 M xwpE TUQTmbiME KMQ"BM M2#Q i FO KMQ"BM TiQ
SUQTmMbiIiME KMQ"BM #wp€ i biQ TQ/KMQ"BM@RMX2EPHRBYXDMOFOI?2Q T
i0iQ TQ/KMQ"BMvV b2 TQmM"Qp DQ i Fxp MO QK2xmDQ+Q TQ/KQMFuv-
T  +mD2p2ip "'m QpMQbiQ M2 'QpMQbiQX JBMBK KBXK@MO@K2 T F M
KQMdgtx) OX o0 i0iQT €+Bb2b QTiBK HBx +Q 7TmMF+Q-D2DB+? " TUQTr
PVK2x2M QK2xmDQ+QKB TQ/KQMF KB- M2b2iF€K2 #m/2K2 T +Qp |
KMQ " BRM®m H2x2M0O 012 2MQ- KPZ H2QM MW REKQTIiBKEHMQ 12 2MQX PTi
MQ+?2 12 2MQ Ki"2 #wWi pQ+2- M2#Q M2KmbQ #wi "€/MOX 8HQ? M2KE€ C
M22tBxigmDRQPpUF (@) f(X) T Q p 2HPMAX SQFmM/ #v+?2QK M TUQFH /
KBMBK HBXxQpf 1B=2m MFKBIQ " BMYy "2€EHMw+? IQb2BRTTH TQQ F ~/0
f(x 1) f(xX)- i2/v M2Ki"2K2 Q X62MRI¥p /Bi- "2 D2 QTIiBKEHMQK i2 2M(
i0iQ 9HQ?2vX

E QTiBK HBx +B b2 TQmM "Qp€ +2H€ U / "ixMw+? RX>NMRF-i K2iQ/ M
QTIBKEHMQ 12 2MQ 7TmMF+Q Ki"2K2 IiBbiy TQKQ+Q M€bi'QDi K i2K i
M2KmbQ p~/v #wi i2M M2DHQOT2 xpQH2Mw TQbimT- M2#Q# QTiBK HB:
K iB+F0O M Hwxv Ki"2 #wi p2HKB Q#iQ"M€X Ji"2 b2 i FO bi€i- "2 M2#r
TQxB+B K i2K iB+Fw Tu2/TBb QTiBK HBXxQp MO 7mMF+2- im/Q” QTiE
ME€bi"QDi M Hwxv #m/2 M2KQ "ME€X w iy+?2iQ /ipQ/i b2 p T  tB I biQ F (
"Qp DQ "ixMO MmK2'B+F(0 Bi2  IMQ K2iQ/v-Fi2 G DbQm TUuBxTibQ#2
ivTi 9HQ?X .Q# WK TUQFH /2K Ki"2 #wi :> /B2MiMQ K2iQ/ X h T  +m
p2 Fi2 w+?2 ?2H2/€ MQpl M2DH2T Q 12 2MQ TQKQ+Q /QTQbm/ M2DH2"
> /B2Mim p iQKiQ #Q/yX ow?Q/Qm idiQ K2iQ/vD2bTQH2?HBpPQbi- M2
K2iQ/ p /v/QFQMp2 ;Qp H /Q MyD Fi?Q HQFEHMQ?Q QTiBK X L2pw
#Wi TQK HE FQMp2 ;2M+2 M2#Q MmiMQbi 2tBbi2M+2 T'pMQ /2 Bp +2

C2/MQm x | biQ TQM™"Qp Mw+? K2iQ/ D2 ?2m BbiB+F€ L2H/2 @J2 /
iQ/ X hiQ K2iQ/ M2TQii2#mD2 F2 bpadKm #y?m /2 'Bp +2 QTiBK HBXC
bi IQbBTQmx2b 7mMFIMQKB 2p Hm +2KBX *2H€i iQ# F HEUDFE€ T €+
J2 /Qpy K2iQ/y +QH2K T €+2 D2 K2iQ/m TQ/ ' Q#My T 'QxFQmK i T
PpVH2T 2MQ Q/H /YyMQ T°'Q FQMF GiMQ b /v 7TmMF+QX



L2H/2 @J2 /Qp K2iQ/ D2x/2 pv# €M TQmx2D FQ x€EbimT+2x +2H0
QTiBK HBx iIMQ+? H:Q BiKiX . H Q K2iQ/ - Fi2 € #v KQ?H #wi xT 4
XTibQ#2K-D2 M TUQFH / _Qb2M&XQ+FQp K2iQ/ (
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L2H/2 @J2 /Qp bBKTH2tQp€ K2iQ/ D2 ?2m BbiB+F€ QTiBK HBx iMQ
RNe8M p"?HCQ?ML2H/2 " bTQH2IM9)X SQM " QKEIAB2/BM(H2x2MQ HQFE£
KBMBK 7TmMMF+Q pQ+2 T'QKYMMw+?X C Fm~ Db2K mp2/H p 9pQ/MQ F
?2Q/Q x2DKOM i2?/v- TQFm/ M2K€K2 F /BbTQxB+B /2'Bp +2 QTiBK HE
J2iQ/ D2 x HQ"2M M TQbimTMuEKIT#HQKIQpDQREMQ? h@KTH2t p
"QxKY ' MOK T°QbiQ ' m "REXK MB KT HQ®DAXxKY MwK xQ#2+MyMQK i"QDY9
MQFmMX "Q/v bBKTH2tm Db Q m @ MOKKW 2M & ptBBoKHTUH B t+ Q #Q PimD Q + Q
Ki"2 #wi mKQbiyMw TQmx2 p 2mFH2B/QpinF 0 KWl 2Qb$Q 2 QB K Q M&®@
MQK #Q/m D2 x/2 Kv H2ZMQ M ?° xQp€EMQ M2D?Q" Q?Q #Q/m bBKTH2t
bBKTH2tm D2 i FQpw #Q/ bBKTH2tm- T Q Fi2'w TH iQ- "2 D2?Q 7mMF
x2p 2+? #Q/i bBKTH2tmX LQpw #Q/ bBKTH2tm b2 #m/2 M +?€x2i My
D2DQ" TQIi€i2IMQK #Q/2K D2 M2D?Q" Q #Q/ Fi2 € T'QiQM€ ;2QK?2
n#Q/i bBKTH2tmX SQFmM/ #v+?QK bB #Q4v bEKTHR2-t# QXM iBH®
f(x1)) f(Xx2) =0 f(Xps1)- T FTQHQTUQKF -M Fi2°'0b2#m/2 M +?2€x2i M
KE bpQDB T * K2i'B+FQm "QpMB+B m i2MQm i FiQ,

p(t) = Xo+ t(Xns1  Xo); t2h0;1)

X1+ Xo+ 14 Xp
n

SQxB+2 MQpl?Q #Q/m M TQHQTiUQK+2D2m'i2M TQ/H2?2Q/MQijpM
iQp Mw+? 2+FWKB-TQEKHM® BiKmb Bi2° +2 M X€FH /y 2Q/MQi iy+?
Y K2i'i pvTQIii2 Tu2bMQm TQxB+B T°Q MQpw #Q/X C FQ TUQFH / mp?2
#Q/m /pQm QxKYy MO?Q bBKTKX2&M M Q# €xFm

o MyFi2 w+?2TuQT /2+? M2/Q+?€XxQ #y?2KBi2" +2K2iQ/vFTu2bmMr
"QpMQW2D?Q" Q+? #Q/i bBKTH2tmX oi FQpUK TUQT /y /IQ+?€xQ Fi F
MmiQdé bBKTH2tm- F/v b2 F “/w #Q/ bBKTH2tm UF QKYy M2DH2T Q?QV
H2T QKm #Q/m bBKTH2tmX SQFm/ #v+?QK bB b2u /BHB #Q/v Q/ M2D
D F#VHQ mp2/2MQ pw 2- KQ?HB #v+?QK b+p " FMmMiQ #Q/i pvD€/uBi i

Xo =

Xi = X1+ (Xj X1);1=2;3:5n+1

0< < 1

E/2 D2 lip’iw T > K2i> L2H/2 @J2 /Qpv K2iQ/vX SQxB+2 b+p FMmiw
TOQmMx2 M ?2Q/MQiyiQ?QiQ T ~ K2i'mX

0o MEDH2/MDQ+Q+? b2F+Q+? F TBIiQHV TQTQ m TQm Biw H;Q BiKm
MQbiB /QTHSEMDQ+Q BM7Q K +2 K2iQ/v- Fi2 0 DbQm T°Q / H Q F T
[iIH2"BilOX
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1-45 A& 8UQFH / FQMbi ' mF+2 MQp0?Q #Q/m /pQm QxKy Ma?Q bBKTH2tm
UL2H/2 J2 / H;Q Bi?K MBRbiB@MEvVOMim#2X+QKfr i+?\p&Dk;+m_o#r_y

I 6°8 EAA{E{1T% —i EjiO-

1tBbimD2 MyFQHBF p "B Mi BKTH2K2Mi +2 L2H/2 @)29Qpv K2iQ/v
M2#@\X C€ Db2K bB T°Q bpiD T°'QD2Fi XxpQHBH im p "B Mim- Fi2 €
‘HB+Fw+? bi'€MF€+? qBFBT2/B2 UL DHY{ 2L @322/ KRQ»@ V€bi TQTBbn
H;Q BiKmb D2/M0O Bi2 +2L2H/2 @J2 /Qpv K2iQ/vX aM "QK2 b2 QM }
f:R"! RX oF /G Bi2 +B KEK2 RYBbA@/XxBRIBFi2 0 ipQUQ FIim€HMQ
bBKTH2tX H;Q BiKmb T +mD2 MEbH2/QpMYy,

RX"Q/v FIMEHMQ XQxBBKGH M) /QK2 UQXxM IQK2V i F- #v TH iBH M
ImDQ+Q M2 QpMQbi,
f(xy) f(x2) i f(Xn+1)

kX ovTQIQi€K2 M@pWiZQV D2 ;2QK2i ' B+FwWK bitli2/2K VD@ B/- iy B
H2T Q+? #Q/i bBKTH2tm- i2/vp 2+? FQKXM2D?Q " Q?Q #Q/m

X1+ Xo+ 114 Xp
n

Xo =

IXYi 0
aTQIQI€K2 MQpX #Q/
Xr = Xo+ (Xo Xn+1)

>0


https://www.youtube.com/watch?v=j2gcuRVbwR0

SQFM/D2i2MiQ MQpw #Q/ H2T Q-M2"/"m?w M2D?Q " Q #Q/- H2 M2N
TH@) f(x) f(Xxa)-T FM ?° /QK2 M2DX2.Q #Q/2®/ MFQMIQK?2
Bi2' +BX SQFm/ M2- TQF  imD2K2 F'QF2K 9X

9Xé%oi i
SQFmM/ DX #@2T Q- M2~ /QTQbm/ M2DMIEFQxHQI-FDVQIQIi€K?2
MQpw %X/
Xe= Xo+ (Xr Xo)

> 1

SQFmM/ D2 i2MiQ 2tT M/Qp Mw #Q/ B(RJ <F-OMX-#F/ M ?2° /QK?2
M2D?Q" Q #Q/hBKAQI/2HN MFQMIQK2 Bi2® +BX 0o QT IMOK TUQT /y N
IQK@24+1 #Q/2X mMFQMIQK2 Bi2® +BX

8XO11a% A—j
SQFmM/ #QM2MQ H2T Q- M2" /QT Q b, M2fIHPV- Q B OTQIQi€K?2
MQpw *X/
Xc= Xo+ (Xn+1  Xo)

1
< < =
0 2

SQFmM/ D2 i2MiQ MQpw #Q/ H2T Q- M2~ M2P 2O (X )AQ/ToBKTH2tm U
M 2 /QK2x#Q/#Q/2K mMFQMIQK2 Bi2® +BX 0 QT IMGK TUQT /§y TQF®
F'QF2K eX

eX— aAlonT
L ? /QK2p 2+?Mv #Q/v bBKTH2tm KO KY#R/D W2IpQ TQAH2 MEbH 2@
ImDQ+Q?Q pxQ " +2,

Xi =X+ (Xi  Xi)

0< < 1
SQil MFQMIQK2 Bi2® +BX

"Q/vp RXF QFmM p2 bFmi2iMQbiB M2KmbQK2 i /BiX ai Q- F/v" pv#
bBKTH2tm M2DH2T Q- /" m?w M2D?Q" Q M2D?Q  Q #Q/X SQFm/ #v+
b2i x2M0O- Q/TQpQ/€ i iQ i"QDB+2 M#&kHQ LMD QMPK Z2EOMIKK U x2MQ
m2i0QK2 i'Q+?2m pwTQIi2iMQ?Q pwFQMmX

S " K2i'v - - m'imDQ xTibQ# “v+?HQbi FQMp2 ;2M+2 H:;:Q BiKmX
/IQTQ mIimDQ M bi pBi T~ K2i'v M=1vi@ 2QAMQiw¥,1 X

J2iQ/m Db2K BKTH2K2MiQp Hp T°Q;  KQp +QK D xv+2 Svi?QMX AK"
i F- #v #VHQ KQ" MO Tu2/ x pQHEMQK M bi pBi-?2Q/MQQiQ KK2i'i
TQx/YyDB /QpQHBHQ H /BiiviQ T ° K2i'v xFQm 2i "ixM€ M bi p2MQ K

B cevomsimige Eai;

"Q/v TQI€i2iMQ?Q bBKTH2tm m IimDQ D F #m/2 ?H2/EMQ / H Q+? #C(
/[iIH2"Bit xpQHBi TQI€i2iMQ #Q/v p?Q/My px?H2/2K F i2 2MOKm T Q#
bQ#i D F xpQHBi #Q/v bBKTH2tm D2 pv#  ixp BJMyDiUBW H Q Tl B MHE@ QU
U2 2MQV-F2 Fi2 0Km XABMKXHQIQ #Q/v pxMBFMQmM TbmMMmMiQK #Q
Q FQMbi MiMQc?2@/M@im2/MQK bKy ' m bQmi /MB+Qpw+? QbX SQFm/ |



XPQHQKZ, #FQ TQIKi2M0;::;0]V-T FbQmiu /MB+2/ H Q+? #Q/i bBKT}
DbQm M€bH2/mDQ+Q,

Xn+1 =[0;0; ;]

>SQ/MQim T~ KD2mp?Q/M(O xpQHBi i F- #v KyH TQI€i2IMQ bBKTH2t
XmMKMQm p2HBFQbiX C2/MQK x2 xTibQ#i- Fi2'w Db2K p T'QD2Fim |
2Q/MQ@imF- #v TQI€i2iIMQ bBKTH2t TQF 'wp Him i€bi T°'QbiQ " m- Q F
"2 Q#b ?mD2 ?H2/ MO KBMBKmKX SQFm/ M TUQFH / pQK2- "2 b2 QTi
MyF/2 p TQBBD-nT F Ki"2K2 M bi pBi TQI€i2IMQ #Q/ D FQ TQI€i2F =
c XpQHBIi 8X

h2MiQ xTibQ# ;2M2 QpEMQ TQI€i2iIMQ?Q bBKTH2tm b2 KB p2HKB Q
b2 bBKTH2tv ;2M2°Qp i p"/viQKiQ xTibQ#2KX SipQ/My Db2K xFQm 2H
?2Q/MYy p K2xQ+? T'Q?H2/€p MU?Q T'QbiQ mX Pp 2K pwbH2/Fv- F2 Fi.
L2H/2 @J2 /Qpv K2iQ/v b i FIQ ME€?2Q/MYy pv;2M2°Qp MwK bBKTH2t2
x/ H2F i F Tu2bMO FQMp2 ;Qp Hv KMQ ? 2K KIXQdk 2H 2@#BiX lp BQWi" € x Fm
"QXx/QHp V+?HQbIBFQMp2 ;2M+2 L2H/2 @J2 /QpvK2iQ/vTUBD2DQk
MQ?Q Up iQKiQ TUQT /Yy B ;HQ#EHMQ?QV KBMBK M€?2Q/MYy pv;2M2°
Fp /  iB+FO 7TmMF+2X 6mMFIMQ ?2Q/MQi iGiQ 7TmMF+2 p #Q/y- Fi2 0
i0iQ 9HQOX D2iQ/ #vH D2/MQm x pQHEM b TQI€i2iMQK bBKTH2t2l
MwK xTibQ#2K- Fi2'w Db2K TQTb H M x I€iFm iGiQ b2F+2 Ui2'p2ME
b TQI€i2IMQK bBKTH2t2K pv;2M2°Qp MwK M€?2Q/My UKQ/ € FUBpF V
KyHv TQpQH2MQ Ryyyy 7TmMFIMQ+? 2p Hm +QX >M2/ M T pMQ TQ?*
L2H/2 @J2 /Qp K2iQ/ b ME€?Q/MYy pv;2M2°Qp MwK TQI€i2iMQK bBKT
M2/Qbi H F?2Q/MQiy KBMBK QTiBK HBxQp MO 7TmMF+2 i F #HQXxFQ-
X PQHEK?2 b2 bBKTH2t2K pv;2M2°Qp MWK TQ/H2 pw 2 xXKQMyM0?Q TC
x2Mw+? KBMBK2+? D2 QT  p/m p2HFw Up iQKiQ TUuQT /y B MYFQHBF
PQH# TQI€i2iMQ?Q bBKTH2tm TiB QTiBK HBx +B "2€EHMw+? 7TmMF+
bBKTH2tQpO K2iQ/v Ki"2 p2HKB QpHBpMBIi T i#y? K2iQ/vX

I €1 ¢c ac EaAi o
SQIi€i2iIMQ bBKTH2t D2 D2/BMw bBKTH2t p +2HOK T i#y?2m K2iQ/v- m |
KQ"MQbipQH#v D2?Q ip m p2HBFQbiBXoF "/0Bi2° +BK2iQ/vb2phb
RM2#®Q/i xKyMQ b2D2?2Q ip -p2HBFQbiM2#Q Q' B2Mi +2X aQmi /N
T® Bi2° +Q+? DbQm Tu2/2K T2pMy m i2MOX L2Ki"2 b2 i2/v bi€i- "2 #v
K2iQ/ TQ bi2DMOK TQIiim Bi2" +Q b2 bi2DMwK TQI€i2IMQK bBKTH?2
F DBMOKmM bBKTH2tmX hQiQ b KQxu2DKy TH iQ TQmx2 TQFm/ DbQm
M bi p2Mv p Q#Qm #yxQ+? K2iQ/v bi2DMy KBMBK HBxmD2 b2 i b K€
P#1 b b2 TUB #y?m K2iQ/v bi€p€- "2 ip "~ bBKTH2tm b2 TQbimTMy xK}
Fi2 0b2 bBKTH2t bi€p€i0KyU M2TQmM " Bi2HMWK T°'Q/ H Q Bi2" +2 K2il
x/2:2M2 mD2VX Ji"2 b2 M TUQFH / bi€i- "2 b2 bBKTH2t 9THMYy XTHQ
EiQKm /QD/2 p2 +?pQHB- F/v MQpYy pxMBFHwW #Q/ HZ®@/ip }MMQK Q
bBKTH2tmX E iQKmiQ 2ti"0Km T > p/yTQ/Q#MYy p T > tB M2/Q+?2€xQX J
MQpYy pXxMBFHwW #Q/ #m/2 H2"2i p iybM0O #HQXxRQHQBI X} MMQP® Q# Hm
bBKTH2t bi€EH@HQXRY Mw- Qp 2K D2?2Q xTHQ iyHw ip * Ki"2 xTibQ#Q
b FQMp2 :2M+Q +2HFQpYy xTQK HQp i T i#y? K2iQ/vX



-8 (A& 8 i#y? QTiBK HBx +2 Fp /> iB+F0 7TmMF+2 TQKQ+Q L2H/2 @J2 /(
"Qx/QHMO TQIi€i2iMQ bBKTH2tv

#v+?2QK #VHB b+?QTMB /2i2FQp i TQ/2xU2HO ip v bBKTH2ti- TQiu:
XQ Qp i2HMw 9/ D bBKTH2tm- Fi2'w p T i#y?m QTiBK HBx +2 KyMQ
Fi2 0K TiD/2 TQxQ Qp i- F/v bBKTH2t 7Q " KmD2 pw 2 xKQMyM0O M2p?
T°QD2Fim Db2K x xM K2M€p Hki FQpaiQ 9/ D2X C2/MQK x MB+? #vH
TH2tm /" "m?wK TQKY  pH biMQ+? iIQb2H FQp "B MIMQ K iB+2 #Q/i bB
TQ/b2F+2 TQ/ Q#MYy "Qx2#Q DQ iviQ /B ;MQbiB+F0O M€bi QD2X
B ¢ i'éVOEra¢CAjA+a%I¢c EaAj o
JQiBp +2 FiQKm- #v+?i2MiQ 9/ D x2 bBKTH2tm xDB #Qp H #vH ME€blI
#y?m QTiBK HBx +2 /QD/2 FiQKm- "2 FIim€HMQ bBKTH2t #m/2 p MyD
T QI€?HwW-T Fi2MiQ D2/MQ QxKy Mw 9/ D /QF€72 i FQpwiQ T iMw i
FQp i KQ?m ?Q TQit mT  pBi/Q TUuBD i2HMyD Q TQ/Q#vX h2MiQ 9/
bTQIQi€KD FQTQKY M2D/2H Q?° Mv bBKTH2tm Fm M2DF" i QX h2Mi
TQD2Fi M2#vH TUQHB m"Bi2iMwX IFEx HQ b2 iQiB"- "2 "v+?HQbi xT
J2 /Qpv K2iQ/vK DQ KBMBKEHMQ UM2#Q bTQ 2 e XMRWN §HBpP M ?Q/ N
kXj kX9 +?2vi€p DQ T i#y?v L2H/2 " @J2 /Qpv K2iQ/v TuB ?H2/€MQ KBM
ky@/BK2MxBQME€HMQ+? Fp /" iB+Fw+? 7TmMF+Q U?Q/MQVY ?H2/ M0O?C
bTQHM b o4 -DRIR W b2 TQIQI€ TQF "/ 7mMFIMQ 2p Hm +BX S 'pMQ Q
THVvMmHwW T i#y?- F/lvK2iQ/ /IQFQMp2 ;Qp H p2HKB #HQXxFQ F ?H2/
Q# €X2F x +?VIi€p€ T i#y?- p2 Fi2 0K /Q HQ F 2ti OKMQKmM xTQK H2M
iQ/v-T p/yTQ/Q#MYy pHBp2K M2p?Q/M0?Q ip m bBKTH2tmX SQFm/ b
TQKY i /UH2F ?° M bBKTH2ti m Q#Qm T i#y?i- i F xDBbiQK2- "2 b2 ?
ri 9/ Di TQ?2v#mDQ TQU€/ FQH2K bi2DMw+? ?2Q/MQi M2/Q+?€xQ F "€
XKYyME€K MB pwFvpiKX



1-a8 (A& B i#y? L2H/2 @J2 /Qpv K2iQ/v bTQHmM b TQKY 2K /GH2F 2" M bl
#2XxT Q#HOKQPE FQMp2 :2M+2 BEYP)20 ¥ KBMBKm U

1-48 (A& B i#y? L2H/2 @J2 /Qpv K2iQ/v bTQHmM b TQKYy 2K /GH2F ?2° M DbE
XTQK H2M€ FQMp2 ;2M+2 bK{xPR=FOR/BMBKm U



IFEx HQ b2- "2 QMM RKRE b FQMp2 :2M+Q L2H/2  @J2 /Qpv K2iQ/v "€/}
pBbHQbi /€H2 Db2K b iQKiQ ME€bi"QD2K p KOK T"QD2Fim M2T" +Qp |
B ¢ 1°6VOE®DE A%ciiT—x ™MIciAAO % & %I ™I E%IT —i-0¢ ¢~
h2MiQ 9/ D- Fi2 'w #m/mMKBUTIBBIM2bH KMQ?2K m™"Bi2iIMyD Q TQ?H2/ M
TH2tm- M2y X' KBMmHQO TQ/b2F+2X *?2iyH Db2K pvipQiBi MyD Fw M€bi
KQ?H /2i2FQp i xTHQ iyMQ bBKTH2tmX C FQ (i2 2MQ b2 M #Qx2HQ p
iQb2H FQp "B MIiM@#¥? K iB+ (

L2D/UQp2 #Q/v pv+2Mi " mD2K2 M TQI€i2F UQ/21i2K2 Q/ F ~/0?2Q #C
TH2tmV TQidD2x TQ 2K2/Q U€/Fi TQ/ b2#2 pvipQuQK2i FK iB+B

s X 2 3
X1, X1, o X1,

s=f§ e X Eox f

Xn+1; Xn+1, 0 Xp+1,

E/2 #QX¥ 5 Xner DbQmM DB™ pv+2Mi Qp M 0 QDj2@ BEKOIQH &@in@N BBAQ
#Q/mX EQp "B MIMQ K iB+B bTQIQi€K2 TQ/H2 MEbH2/mDQ+Q?Q pxQ

._ S's

“n 1
E/2s" D2i° MbTQMQp MX 8 FBm2D2MQK T ' Qp2/2K2 "QxFH / FQp "B Mi
iB+2M K iB+B pH biMQ+? p2FiQ'i K iB+B TuQbHmM Mw+? pH biMQ+"
m/YyHEK2 TQKY  M2DpVyi Q?Q pH BiM@N2DX2M RKB+2Qbi M2K2 ?2Q/
MQirmX >Q/MQi 94 P2D /imD2 D FwbB TQKYy> K2xB M2Dpyi Q M2DK
TOXTIiWH2MQ #Q/ip M px€D2K Q iQ;QMEHMQ+? bKy 2+?X L2Dpyi Q X
pH biMQKm p2FiQ m- Fi2’w m imD2 bKy > M2Dpyi Q?2Q "QxTiwH2MQ #(
"O0Km TUQbHmM Q M2DK2M Q x pH-bmMIQuP2i QK2 HMC DBK+2M Q?2Q "QxTiw
#Q/iX SQFmM/ /QD/2 p T i#y?m QTiBK HBx +2 F2 xTHQ iyMQ bBKTH21
T°QD2pQ b2 iQ M ?2Q/MQiy M2DK2M Q?Q pH biMQX@P#Q®HHF im/Q" B
KXBQ QpMEpE€ kip 'vVbBKTH2ti bTQHmM b pH biMQKB p2FiQ v Q/TQpQ/
K iB+X oH biMQ p2FiQ v DbQm T'Q/HQmM 2Mv i F- #v TQKYy  D2DB+?
TQKYy M ?2Q/MQi TiQbHmM Mw+? pH biMQ+? iIQb2HX aBKTH2t p H2paK
p BKMQmi-"2 xQ#  x2MQ pH biMQ p2FiQ v DbQm TUuB#HB "My bi2DMYy
7m D2 XxTHQ iyMw T °QiQ b2 /0OHFvVv D2/MQiHBpw+? p2FiQ i p2HKB |

b~

1-a8 (A& DH biMQ p2FiQ v FQp 'B MIMQ+? K iB+ #Q/i bBKTH2ti



8/ D, Db2K p2 bpOdK T'QD2Fim x xM K2M€p Hm T i#y?i K2iQ/v i biQ}
b2 iQiB™- "2 m QTiBK HBx +2 Fp /" iB+Fw+? 7TmMF+Q DbQm XTQK H2N
XTibQ#2M TUu2p€ "My XTHQ iyMQK bBKTH2tmX

P# €xXKeQ# xmD2 ;" 7 T i#y?m K2iQ/vrphTQHm -bFi278 KVvH X @

XM K2ME€pEM TQ F /G 7TmMFIMQ 2p Hm +BX PTiBK HBxmD2 b2 ky@/B
TMMF+2- Fi2 € K€ p2 bpldK KBEMBKM ?7@/MQ#Mm?m bB Hx2 p BKMQmi-
/IQ HQ F2 XxTQK H2MQ FQMp2 ;2M+2 K2iQ/v K2iQ/ b2i F MBTQ 8yy:
+Q+? M2/Qbi H F ?H2/ MOKm KBMBKmr7 ®Q DR @HDKEF#AHBS R yMBiyy X
7TMMFIMQ 2p Hm +2 x IQME€ T°m/+2 biQmT iX h2MiQ M€ ibi M xM imD?2
/IQbi M2 /Q XTHQ iyMa?Q ip m-i FF /Qm / H Q Bi2" +Q K2iQ/v b2 iy
pQ+2 /27Q KmD2 /Q THQ+?20 TQ/Q#v XTQK HmMD2 b2 i FT i#y? K2iQ/

148 (A& B i#y?2 L2H/2 @J2 /Qpv K2iQ/VDOTQHM b TQKY 2K pH biMQ+? Qb2
K iB+2 #Q/i bBKTH2tm

B cinikoimjige;io.

EmMFQMI2MQ K2iQ/v HX2 TQOm Qi MyF@&BR T2 MIWGM BiMB2BRA bi MQ (

P2MQ bB T2pMa?Q TQIiim Bi2' +Q TQ /Qb "2MQ iGiQ ?° MB+2 p €iBi |

L2pw?Q/Qm idiQ bi® i2:B2D2-"2Ti2/2KM2pQK2 FQHBF D2 iti2# T Qp
i FOM2KEK2 MBD Fx "mi2MQ "2 M H2x2MQ 2 2MQ #m/2 /Qbi i2iMy
. H QxTibQ# mFQMIi2MQ T i#y?m K2iQ/v D2 bH2/QpEMQ p2HBFQbiB

bTQIiQpE p iQK- "2 bB TG2/2K bi MQPQK2 MyD FQeh /RbAKBHRY K HQm



#m/2 TH iBi- "2 M2D/2H Q ?° M bBKUHR FmmQ R IO K2QKRIZI/ mX h2MiQ
xTibQ# D2 /Q#°0TQm " Qp i p FQK#BM +B b2 bi® i2;BQ T2pMG?Q TQIlim
bi€i- "2b2bBKTH2t/Qbi M2/Qi FQpu?Qip "m-"2b2/0HF M2D/2H Q'L
M2/Qbi M2 TQ/ Tu2/2K bi MQp2MQm K2x xTibQ#Q iQ M2FQM2iMQ x -

bB M2DTQmM "Qp MyD Q bi’ i2;BQ F mMFQMIQPEMQ K2iQ/vD2TQ QpN\
7TMMFIMQ ?Q/MQiv 9i2HQpPO 7TmMF+2 p #Q/2+? bBKTH2tmX h2MiQ xTi
XPQHQK2 MyD' FBR@iR2m MFQMIQK2- D FKBH2 #m/2 TH iBii iQ M2 Qp

JF(Xne)  F(Xx)j<”

"Q/ixy D2 M2DH2T Q #QhhBKZTM2Dn?PQ" QX hmiQ bi™ i2;BB D2 x2 bi2DMw
D FQ Tu2/+?2QxQ bi"  i2;BB p?Q/M0 TQm "Qp i p FQK#BM +B b K tBKE€
K2iQ/vX

SQbH2/MQ x/2 xKQMyMw xTibQ# D F mFQMIiQp i K2iQ/m D2 xpQHBI
TQIi2i 7TmMMFIMQ+? 2p Hm +QX SQill +Q D2 i2MiQ HBKBi Ti2F Qi2M b
XxTibQ#m b T2pMwK TQIi2KBi2® +Q Tu2/2KpQK2-FQHBF 7TmMFIMQ+7?:
QTiBK HBx +2 TQiu2#Qp iX h2MiQ xTibQ# mMFQMIQpEMQ K2iQ/v Db2]
XpQHBHD FQ ?H pMQbi i2;BB iQTuU2p€E My x/ipQ/iH /yMQ @ p2HKE
272FiBpBi D2/MQiHBpw+? #y?i K2iQ/vX

D
D



:%oé,’l\om%o
<%oeal T CiAejdpBi% O E;iiO-

EQM2iIMy b2 /Qbi€pEK2 F ?2H pMQKm iGdK im iGiQ T'€+2X hQK D2 H /y
bBKTH2tQpG K2iQ/v i F- #v D2DQ T i#y? M pv# Mw+? TmMF+Q+7? #)
G /Bi pvH2T Qp i K2iQ/m Hx2 MYyFQHBF xTibQ#vX C2/MQK x MB+? C
M2DH2T Q+??Q/MQ4i TF - KRi FQpw+?-bFi2"wKB K2iQ/ /Qb ?mD2 M2CL
pwbH2/FiX

SipQ/My Db2K +?iyH F ?2H2/EMQ T ~ K2i'i pyvm"Qi MyD Fw 2pQHmIiM
#y?m T €+2 Db2K Qp 2K Q/ iGiQ Kv H2MFv mbiQmTBH x I HDb2K Tiu
HBx IMQK TiQbimT2K D F ?H2/ i QTIiBKEHMQ T *~ K2i'v K2iQ/vX .QbT
F?2H2/€EMQ iy+?2iQ T ~ K2imKQ?mTQmM Qi QMm b KQiMQm L2H/2 @ J:

B e <% cifa%aweEiia a0EO—TCiAiapB|%+O
EiTOe

L2H/2 @J2 /Qp bBKTH2tQp€ K2iQ/ bHQM"Q F ?2H2/€EMQ HQFEHMQ+"
KYMMw+?2X SQFmM/ bB pvipQUQK2 MyD FEmRi2?QTM BB Q K & @ 7HiM AV-B
T K2i'w - - Fi2€p>  +Q RIQbHQ m/€p DQ+Q Fp HBim UM2#Q bT(
K2iQ/v-T FKi"2K2 imiQ 7TmMF+B QTiBK HBxQp i T'€py TQKQ+Q L2H/:
XQbF ii FQTIBKEHMQ ?2Q/MQiv T ~ K2i'iX

L "€°QK2 x/2 Qp 2K M Kk T'Q#HOKVX hQK T'pMQK D2- "2 M2K€K2 F
TU2bM0O pviQbH2MQ Fp HBiv K2iQ/vX Ji"2K2 TQmx2 xFQMbi'mQp i p
Fi2 0TUBU xmDQ FQMF 0iMQ {ip2iB+B T > K2i'iD2/MQIQbHQM x€Ft
MO?Q 9/ D2 UM TUQFH /TQIi2i TQiu2#Mw+?2 2p Hm +Q M2#Q Q/+?VHF
. m2?2wK T'Q#HOK2K D2 /2}MBIMQ Q#Q XTL2KR2ZA @J2 /Qp K2iQ/ b2
/€ TQM Qi TQmx2 F QTiBK HBx +B 7TmMF+Q- RM2DB+?KAPMIBIMQ Q#Q
- - Qp 2K K DQ bp€ QK2x2MQ- D2HBFQ" D2 RIMBIMDKERI#Q 2K 7
T QbiR*MD2 TQiU2#MQO TUB F "/OK pQHEMQ 7TmMF+2 T > K2i'v p?Q/My
B i 6 6ca%IiccOaE% —i ad0c¢ciOa6 0 i I"™M|[1+0 0-0a06 a%oa%oE

CiAejapBi%+0 EiiO-

SQFmM/ +?2+2K2 TQm Qi K2iQ/m F M H2x2MQ QTiBKEHMQ+? ?2Q/MQi T
T p2 pvipQiiBi xQ#Fk2M@ “/GKm T ' pFm RKMBBMY 9@ QxKy Mw
P2FiQ - D2?Q" D2/MQEHBEXIbH@TRAFIimDQ QK2x2MQ- Fi2 € b2 pxi ?n
D2/MQiHBpO T >~ K2i'vVL2H/2 @J2 /QpV K2 RQVXW @FQDBM® DBM F #\
K2iQ/ M2T> +Qp H bT €pMyX

CEDb2K xQ&F pMPQUBH MEDH2/QpMY XK RQT THKIBX F iQKm

#v+?2 bTQDBIiy Ti2i° Mb7Q KQpHDD2KVTR m; BK2MTQM2M&BEHMQ 7m

x§ = ea

>Q/MQi T K2KmbQ #wi pyi Q M2 RX PTyi Db2K Fi> Mb7Q K +B TQn
+BEHMQe7MEIM+@BF €i b FOMbi MiME@KXTQbmMmiQK

x3=e2+1



S > K2i'KmbQ H2"2i p BW2Xth H2iQ ;mKRMIAK i’ Mb7Q KQp H TQKQ+Q
HQ:BbiB+F0O 7mMF+2 UM2#QHB bB;KQB/vVX

1
Xg = ES(XS)

E/2S(X) = -1+ D2 bB;KQB/ X SQbH2/MQ ;MKi2Misx D 2x2 QI QY i

l+e X

i Mb7Q KQp HTQKQ+Q bB;KQ/vKMDMOH2T 2i K BHWW 22X p Hm
X3 = S(Xa)
owbH2/M0O xQF px2MQi FiQ,

1
T (X1:X2;X3;Xg) = €4, €7 + 1;§S(X3);S(X4) ; (X1;X2;X3;X4) 2 R

B e (i —+E%EA0 %—T aA%i«OAE% | |

02 +?pQHB F/v#m/2K2 KQi F/BbTQxB+B L2H/2 " @J2 /Qpm K2iQ/mb FQ

#m/2K2 +?iQi xDBbiBi- D F KQ+ D2 K2iQ/ b iQKiQ M bi p2MQK 27:
FQTIiBK HBx +B B Q?Q bT2Fi° 7mMF+Q-#m/2 b2 MEK ?2Q/Bi MyD F
K2iQ/m bTQH2?HBpY Qi2biQp i x M€bX Si2bMy F iyKiQ 9i2HiK b2 /
*P*p X

*P*P U*PKT "BM; *QMiBMMQmMbB MRIBRBB2XVHQpP +Q TH i7Q K pvip
U2M€ x 9i2H2K miQK iBx +2 QT FmDQ+Q+? b2 9HQ? bTQD2Mw+? b #
"B+Fw+? QTiBK HBx IMQ+? H;Q BiKiXaQmi€biQ# HQFm*P*P D2 k9"
"2EHMW+? TmMMF+Q- Fi2 b2 bM "QK2 TQKQ+Q xpQH2Mw+? H:Q BiK
FQMF GiMQ BMbi M+2 K2iQ/ QxM iQp i D FQ bQHp2' vV QTiBK HBxQ
QTiBK HBXx +2 DbQm x XM K2M€pEMvV bTQHmM b/ H QKB BM7Q K +2KE
D2 TQx/YyDB KQ MO pv;2M2°Qp i ixMOd m"Bi2iMd ;> 7vX

LYFi2 0 7TmMF+2- Fi2 0 DbQm bQmi€biQ # HQFm *P*P- DbQm KmHiE
FEHMQ+? KBMBKYV T 'QiQ M2MQ p?Q/Ml iviQ 7TmMF+2 QTiBK HBxQp i
p2M0O L2H/2 @J2 /Qpv K2iQ/vX w iQ?QiQ /ipQ/m Db2K M2TQ QpME€p |
J2 /bQHp2 i M x€FH /Yy pwbH2/M0?2Q bQm? Mm pvipQU2MO?2Q X T i#Yy?
kO 7TmMF+Q- H2 TQ QpM€p HDb2K TQmx2 T i#y?v QTiBK HBx +2 m p
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0i0iQ F TBIiQH2 {i2M€UB pvbpyiHQK- D F Db2K TQbimTQp Hp KO T ¢
J2 /Qpv K2iQ/v x 9i2H2K /Qb "2MQ +Q M2DH2T Q+? pwbH2/Fi TUB QT
FW+?2 7TmMMF+Q pQ+2 T QKYyMMw+?2X aQmIi€biQ F TBIiQHv D2 b?2 " MmiQ VM
BTQ QpMEMQ D2DB+? 272FiBpBivM DBMw+? M2" Fp /" iB+Fw+? 7m|

B ie icaan—;
SU2/iQK- M2  Db2K x i Hb€K T +Qp i M H /YMQ L2H/2  @J2 /Qpv K2i
bB IHEMZFHPBM; L2H/2°@J2 / H;Q'Bi?K 7Q" PTiBKBx iBQM rBi? :2
KBMRY Q/ aHQpBMbFw+? miQ'i AXiQF 6 D7 ~ - C M2x2 Sm? M T
hB b2 piGdiQ T'€+BbM "BHB Q pvipQu2MQ H;Q ' BiKm F QTiBK HBx +B
Fi2w pxMBFM2 2pQHmM+Q X TipQ/MQ L2H/2 @J2 /Qpv K2iQ/v TQKQ+
KQp MQX "vVHB 9bTy MQ QT  p/m b2 DBK TQ/ uBHQ M HOxi QTiBK F
MyFi2 w+? ivT2+? 7TmMF+Q 7mM;Qp HHGOT2- M2" TipQ/MQ L2H/2 @J2

#v KQ?HB miQuB IHEMFmM TQm Qi H;Q 'BiKv ;2M2iB+F0?Q T'Q;"
b2bi ' QDBi pv?Q/MQ+Qp +Q 9I2HQPQmM 7mMF+B- Fi2 € DBK MyD FwK
Fp HBiv D2/MQiHBpw+? QTiBK HBx IMQ+? bQHp2'ii F- #v D2 #VHQ K
M€p iX MiQUB TQiu2#Qp HBD2/MQ/m+?2Qm- H2 Xx€ Qp23/Qbi i2iMy C
D FQ pv?Q/MQ+Qp +Q 7TmMF+B xpQHBHB T iKy"MQm ?2Q/MQim x M H?2
TOQbmMmiw+? Ry@/BK2MxBQMEHMQ+? Fp /° iB+Fw+? TmMF+Q p2ip °

0
(XX X100 = (i di)?
i=1

E/2d D2 ME?Q/MYy xpQH2MO TQbmMmMiQ B@iG?Q IH2MmX >H2/ M€ QTi
HQpld 7TmMFAMHDR- "2 iIQK MB” Q ?Q/MQiv bQHp2  /Qb€?M2- iQK HOT2

h2MiQ IHEM2F Ky BMbTB Qp HM iQHBF-"2Db2K b2 "Qx?Q/H-"2x IV
K2iQ/m T €py M Fp /W iB+Fw+? TmMF+Q+? TQ/Q#M0O?Q ip mX
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ov?Q/MQ+Qp +Q 9i2HQPQM 7mMF+B Db2K pvipQUBH MEbH2/mDQ+Q
9 "2€HME IQbH - Fi2 € b2 TOKQPBIRRR™ MOVTQ KmDQ /Q D2/MQiHBp
T K2i'i- - - pvipQuUQ b2 bQHp2 L2H/2 @J2 /Qpv K2iQ/v b iyKBIiQ
SQill b2 T'Qp2/2 R8 QTiBK HBx iMQ+? i2bii- F/v b2 QTiBK HBxmDQ |
ky@/BK2MxBQM€HMQ Fp /° iB+FO 7TmMF+2X 6mMF+2 DbQm p2 ip m

)@O

f(XiiXaiiXa0) = a&(xi di)?

i=1
E/2di 2 h 55 D2 ME?Q/MYy xpQH2Mw 7 FiQ>  TQbmMmMIQ3B@id?2Q IH2Mr
D2 ME?Q/MYy xpQH2Mw FQ2}+B2Mi- Fi2’wm IimD2 bi'KQbi biQmT€E€MQ1



bQmi /MB+X E "/w x iy+?iQ R8 #y?i K2iQ/v K€ F /IBbTQxB+B 8yyy 7n
L FQM+B b2 pv#2'2 K2/BEM x M2DH2T Q+? /Qb "2Mw+? 7TmMFIiMQ+?
PWbH2/2F pv?Q/MQ+Qp +Q 7TmMF+2X SipQ/My Db2K TQm~"Qp H T iKYy
H2 M FQM2+ Db2K T2 2H F K2/BEMmM x iQ?Q /ipQ/m-"2 TQFmM//Q HQ
HBxQp Mw+? 7TmMF+Q F KQ MOKm pv+?wH2MQ-i Fb2iQ bBHMYy T QL
/IQ+?€x2HQ i FI biyDB F2 xF 2bH2MQ pwbH2/M0O ?2Q/MQivX
ov?Q/MQ+Qp +Q 7mMF+B Db2K TQil QTiBK HBxQp HTQKQ+Q x€FH
iQ/vb T K2i'vMbi p2MwWKB M /QTQ mi2Mé pw+2Qx®>Q/MQiv U
=1vX J2iQ/ KyH F/BbTQxB+B Ryyy 2p Hm +Q pv?Q/MQ+Qp +Q 7ml
J2iQ/m Db2K i FiQ pQH H +2HF2K TyiF €i- TQF “/0 b DBMwK TQI€i
SQIi€i2iMQ bBKTH2tv Db2K FQMbi'mQp Hbi2DMwK xTkik@#2K D FQ DI
bi> MBX SQI€i2i MQDBHP/K pQHBH p TQI€iFm TQmx2 Db2K KYMBH ?2Q/MC
cM ?2Q/MQivR-k-j-9 8X
.Qbi H Db2K i2/v +2HF2K 8 "ixMw+? 9@ QxKy Mw+? p2FiQ i- Fi2 (
TQKQ+Q XxQF "RAMIX2MiQp Hv D2/MQiHBpPE M bi p2MQ T > K2i'i L2H
K2iQ/vX

1) =0:971, =1:13L, =0:483 =0:595
2) =0:958 =1:380 =0:499 =0:552
3) =0:956 =1:373 =0:499 =0:698
4) =0:957, =1:298 =0:498 =0:973

5) =0:962 =1:325 =0:499 =0:960

>Q/MQivDbQmx QF Qm?H2MOM j/2b2iBMM€ KQbi Xw?Q/MQIiT =~ K2
BF/vV #VH TQI€i2iIMQ bBKTH2t "Qx/QHMw-i FTU2biQL2H/2 @J2 /Qp
UF QKYy T~ K¥ Fnp2HKB TQ/Q#MwK ?Q/MQi€KX

L2H/2 @J2 /Qp K2iQ/ - Fi2 € KE bpd T ~ K2i'v M bi p2M0 M D2/Mm
fip2uB+ T > K2i'i-/Qb ?mD2 TiB QTiBK HBx +B Fp /> iB+Fw+? 7TmMF+
Q+? pwbH2/Fi- M2 K2iQ/ bpw+?QXQK M bi p2MQKX L2DH2T Q+7? pwt
T K2i'i/Qb ?2mD2 iti2iQ lip20B562-3A/373 =0:499 = 0:698X
LEDbH2/mMDQ+Q "Qx#Q b " QpME€p€ pw+?QxQ M bi p2MQ b iQKIiQ MQpVy X

#v #VH /Q#0U2 pB/yi TQbimTMw T i#y? QTiBK HBx +2-x TBbQp HDD:
MQm 7mMFIMQ ?2Q/MQim TUuB F /O 7TmMFIMQ 2p Hm +B #y?2K +2H0?(
hQKiQ xTibQ#2K Db2K TQiQK KQ?H H2?+2 pBxm HBxQp i T i#y?v Kz
X +B ixXMw+? TmMF+QX :9OXRQP#Q#NEXEM i#y?2v k bQHp2 i TUB QTiBK
8 ME?Q/MY pv;2M2 Qp Mw+? Ky@/BK2MxBQM€HMQ+? Fp /" iB+Fw+?
XQ# xmDQ T i#y?vL2H/2 @J2 /Qpv K2iQ/vbpw+?QxQKB ?Q/MQi KB
XQ# xmDQ T i#y?2v K2iQ/v b MQpy xQbF MwK M bi p2MQKX P# bQHp
8yyy2p Hm +QM F "/Omx QTiBK HBxQp Mw+? TmMF+QX Gx2 bB p BK
FUBp2F /Qb€?H KMQ?2K MB” Q?Q KBMBK U 'Qx/QH B 3 i€/iV- M2" D |
p2MOX L ;7 7b2Hx2TQ/Qp i BxDBM0O?Q 9?2HmM TQ?H2/mX SQFmM/ #v
QTIBKEHMQ (12 2MQ QTiBK HBxQp MO 7 mi® B+ 2T bFTHYpQ B KMI@@iQH 2°
il2#Qp HB TUB#HB "My 9yyy ~8yyy 7TmMFiIMQ+? 2p Hm +Q- TQFm/ #v
P2 'xB L2H/2 @J2 /Qpv K2iQ/vX SQFmM/ #v+?2QK TQm "BHB K2iQ/m b p
M bi p2MWKB M MQpy M H2x2M0O ?2Q/MQiv-T F#vbi IBHQ TiUB#HB MYy

D
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I-4S jAi’&S i#y?v QTiBK HBx +2 Fp /" iB+Fw+? 7TmMF+Q TQKQ+Q L2H/2 @ J
b "OQXx/QHMwWKB T ~ K2i'v

B i vl — %A %—ic Eak; o
SUB QTiBK HBx +B Fp /" iB+Fw+? 7TmMF+Q TQKQ+Q MQpy pxMBFHQO?
2ti’OKMQKmM xTQK H2MQ FQMp2 :2M+2 K2iQ/v- M2#Q /QFQM+2 F 9TH \
F/Iv/ HQBi2  +2 m~ M2M +?€x2Hv MQpl H2XBQ U2VM2Q @R A p DHKSX Fm
IQ#U2 pB/yiX C2/M x KQ/'w+? FUBp2F M2MQ b+?2QTM FQMp2 ;Qp i
ATQ 8yyy 7TmMFIMQ+? 2p Hm +Q D2 M2DH2T1Q '™ H2XXMWEI QQ/MQ|i
D2pm /Q+?2€Xx2HQ m MQpw+? bQHp2 i p2HKB | biQ #VHQ ili2# TuBDC
IFEX HQ b2- "2 TQFmM/ bB m T i#y?m K2iQ/v b MQpwK M bi p2MQK M
7TmMMFIMQ 2p Hm +B xQ#  xBi TQKYy  pH biMQ+? iIQb2H FQp "B MIiMC(
kX|Xki F Hx2 pvTQxQ ' Qp i- x D Fw+? QFQHMQDbiQ /Q+?€xQ F2 xT(
K2iQ/vX SQFmM/ ?2Q/MQU TR KY2 pH biMQ+? iQb2HV Tii2b€?2M2 m iBiQm
b2 xTHQ iQ / H QBi2  +2 m” M2M HiOx DQ "€/M0i HRXER® ?Q/MQiv UpB
C FQ U2 2MQ b2 M #QxQ '2BMB+B HBxQp i bBKREHDbT MR ~/0- F/v"
M/ miBiQm- Ti2/2K xpQH2MQm ?Q/MQimX aBKTH2t Db2K b2 "Qx?
IQ#MY-D FQ F/v  pvip€iQK TQI€i2IMQ bBKTH2tX L2DH2T Q #Q/ Ui2/v
2Q/MQIiQmMV x TipQ/MQ?Q bBKTH2tm x +?2Qp€K xpxQMQK®X®D FQ TQ
bBKTH2tmX Sc- Ri2Zi'w TQiu2#mDB F pv;2M2 QpEMQ MQplO?Q bBKTH2
T iKYy MQm ?2Q/MQim x2 px/€EH2MQDbiQ D2/MQiHBpw+? #HQXi TipQ/MQ 2 (

—

c=—  d(xi;x)
i=2

E/2(A;B) D2 px/€EH2MQ@QbQ#®OBrX LQpy pxMBFHwW bBKTH2t D2 iy QiQiQK
#Q/m TQKQ+Q ME€?2Q/MY pv:2M2 Qp MO Qi IMQ @ 2QmMQWEMN RREO?K iB+2



#Q/i bBKTH2xm #QQp2/m HBM2€ MQ i° MB7@Ky+B FQKRAQBIim
Xx1VX h2MiQ F'QF b ME?Q/MwK QiQiI2MQK Db2K /Q "2BMB+B HBx +2 x
b2 KB x/€EHQ m"Bi2iMG KyMBip T i#y?m QTiBK HBx +2 Q'B2Mi +B bB}

IT" pBHDb2K L2H/2 @J2 /Qpm K2iQ/mi F-"2DbRK OBBUB/ HTE€iw T
Db2K M x [€i2FBi2° +2 '2BMB+B HBx IMQTQ/KQMFmEYSQ@Fm/ D2 TQI
M2R-i Fb2 T°Qp2/2 "2BMB+B HBx +2 bBKTH2tm TQF> ImD2 b2 /€H g
2Q/M@QiD2 pWwTQI2iMy ME'QIMwW T 'QiQ imiQ "2BMB+B HBx IMQ TQ/K
/Iw+? Ry Bi2> +QX L pwbH2/Mw T i#y? K2iQ/viQ KE KBMBKEHMQ pHB
XM i2HMYy x ' v+?HQX

WFQm 2H Db2K M bi pQR MT ixKZi?Q/MQiv x BAWRMAPX kv BbiBH
Db2K- "2 M2DH2T Q+? pwbH2/Fi TuB QTiBK HBx +B Fp / iB+Fw+? 7
TQFmM/ b2 T RKRibi pQM MB™ Q ?7Q/MQiv U8y "~ kyyVX hQ H2 xM K2M
+B HBx +B bBKTH2tm /Q+?€xQ p2HKB | biQX ovbpyiHMDB bB iQ iQK-
Ki"2 /yH i 272FiBpMyD Q F'QFv im/Q" K2iQ/ FQMp2 ;mD2 "v+?H2DI
bBKTH2tm p2HKB xH2T BH 272FiBpBim K2iQ/vB mp2 'x2bpw+?2QxQ

B i 127 E%A %— i Ej10. caOA6cai i — %A %™
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L #QxQ b2 KQ"MQbi QTiBK HBxWQPQiHT "bKQbi iMQKB T * K2i'v L2H/2
J2 /Qpv K2iQ/vX SQFmM/ bB mT > pQK2 pv?Q/MQ+Qp +Q 9i2HQpQm 7mN
8 "2EHMW+? iIQb2H b iQK-"2TQbH2/MQ ~mK2M-7TKHiMA+2 @TBQPQ/€ T
iBK HBxQp ii FiQ pxMBFHQM 7TmMF+B TQ/Q8NMYS®IVIFQ DrbRXMmp2/H p
9i2HQpPG 7TMMF+2 D2 p?Q/M0 i INKDZQEKQP- i T7TAMFR2@b2K 2tT2'B@
K2Mi€HMYy xDBbiBHR-K2MQ@Q WMQivky M2K DQ TUQHB bKvbHX E/v™ F "2
/IQ+?€xQ TUQHB [ biQ-i FK2iQ/ M2T ' Q/mFmD2 “"€/M0 bKvbHMTHM{

S'Qp2/HDb2K +2HF2K jQTiBK HBx IMQ #y?2v X€EFH /IMQL2H/2  @J2 |/
XKQMyMQm mT> p2MQm 9i2HQpQmM 7TmMF+QX SQF “/0 b DBMwK TQI€i
p /v KYyH F /BbTQxB+B Ryyy 7TmMFIiMQ+? 2p Hm +Q 9i2HQpO 7TmMF+:
K2/BEM x R8 M H2x2Mw+? KBMBK M€?Q/My pv;2M2 Qp Mw+? ky@/Bk
Fw+? TmMF+QX aQHp2'v UK2iQ/v b MQpwK M bi p2MQK T ~ K2i'iV- F
iy+?2iQ Fp /> iB+Fw+? TmMF+Q- KyHv F /BbTQxB+B 8yyy 2p Hm +Q T (

.€H2 Db2K T ' Qp2/H j B/2MiB+F0O #y?v- b iQK "Qx/QH2K- "2 Db2K x
T2pMy M ?2Q/MQim R UQTiIBK HBxQp HDb2K i2/v 9@ QxKy MQm 9i2t
2tT2 BK2Miv i2biv Db2K iQiB” xDBbiBH- "2 m bQHWpBiipEFMAN 0 K DQ -
M R- i0Kyld M2/Q+?€XxQ F X b2FMmMiQ p FQMp2 ;2M+B iviQ bQHp2"
H2T Q+? pwbH2/FiXwe M H2x2Mw+? bQHp2 i /Qb ?Qp HM2DH2T Q+°
Fp /" iB+Fw+? 7TmMF+Q M€bH2/mDQ+Q,

=1; =3:13 =0:28 =0:57 R=81:85

ST M Q# O0Bk@# xmD2 TUi#y? L2H/2 @J2 /Qpv K2iQ/v-D2DQ" pMB
i'v "2BMB+B HBx RMDbQMHKRbLIi p2Mv M MQpy M H2x2M0O ?2Q/MQivX >
KBMBKmK M€?2Q/MYy pv;2M2 Qp MU ky@/BK2MxBQM€HMQ Fp /* iB+Fi
XQ# xmD2 pwpQD ?Q/MQivTQKY m M2Dpyi Q?Q Fm M2DK2M QKm pH
KiB+2 #Q/i bBKWEK2wm ~ ranmHx2 H2?+2 pvTQXxQ Qp i- F/v /Q+?€xQ p T~
K2iQ/v F 2BMB+B HBx +B bBKTH2tmX E2 FQM+B T i#y?m K2iQ/v b2
MQ+? iQb2H p2HKB Q/+?WHQ Q/ T iKYy " Mw+? 2Q/MQip; 7mX hQ D2 xT
TQ; KmTQmM " QpeEK e9 #BiQpld ~Q ivT QpvD /UQpPEMQ '2€EHMw+? IQb

éod



-85S (A& i#y? QTiBK HBx +2 Fp /' iB+F0 TmMF+2 TQKQ+Q L2H/2 @J2 |
b MQpwKB T * K2i'v "2BMB+B HBx IMQ i2+?MBFQm

b2 Ki"2 bi€i- "2 b2 bBKTH2t xK2M Q px/€H2MQbi D2/MQiHBpw+? #Q/
K HE WO VX hQ xTibQ#Q x QF'QmM?HQp +Q +?2v#v p "BiK2iB+Fw+? pw"
MWKB e9 #BiQpwKB ~Q ivX >Q/MQi TOKZ/mTpi i MQHPQAIQ FH)mMFQHB
pvTQpQ/ DQ+Q ?2Q/MQim "2BMB+B HBx +2 bBKTH2tm b2 bi M2 M2K(
P# €x®XKTQ QpMEpPE T i#y?v QTIiBK HBx +2 8 "ixMw+? Fp /" iB+Fw+
p2M0 FUuBpFv xQ#  xmDQ T i#y?v L2H/2 " @J2 /Qpv K2iQ/v b pw+?2Qx
"2BMB+B HBx +2 bBKTH2ti KQ/ 0 xQ# xmDQ T i#y?v K2iQ/vb T = K
=1; =3:13 =0:28 =0:57X 2BMB+B HBx IMQK D2 MKDPi'pEMw M
?2Q/M@LBBX _Qx/QH K2xB /Qb "2MwKB pwbH2/Fv D2 QT p/m xM i2HM
i2+?MBF DbTQHM b p?Q/MYy xpQH2MwWKB T ~ K2i'vp2HKB xpv mDQ 272
K2iQ/v-i2/v H2bTQS TuB QTiBK HBx +B Fp /" iB+Fw+? 7TmMF+Q pv (

B i via oo —ASai 1" — %A %—ic EaR ¢

L2H/2 @J2 /Qp K2iQ/ bTQm BiQK '2BMB+B HBx IMQ i2+?MBFv /Qb
M2~ x€EFH /MQ M2mT  p2M€ p2 x2 K2iQ/vX C2/BMw T Q#HOK idiQ i2+7?
+2Hw T'BM+BT "2BMB+B HBx +2 x€pBbQ TQmx2 M ?2Q/MQiy TQKYy ' m
K iB+2 #Q/i bBKTH2tmX hQ Ki~2 #wi ?M2/ x2 /pQm /ipQ/i M2TuQD2K|
TQM "BiQ K2iQ/vX S'pMQ /ipQ/ D2 M2pv?Mmi2HM0O xTQK H2MQ K2iQ.
D21 bQpy ME'QiIMO- T°QiQ"2 D2 iu2# ?H2/ i pH biMQ iIQbH K iB+2- |
"QxKy'vUXEH2"QM /BK2MxB QTiBK HBxQp MO 7mMF+2VX C FQ 2 2
FOQMi"QHmM M2 F "/Qm Bi2 > +B- H2i F D 9P\ 2ZTKi QF HQInD'Y M @ D & pRy
Bi2' +QX h2MiQ xTibQ# i2biQpEMQ bBKTH2tm p2HKB x 'Vv+?2HQ T i#y?

D
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1-45 (A ("iISQ QPMEMQ T i#y?i QTiBK HBx +2 Fp /> iB+Fw+? 7mMF+Q TQ
J2 /Qpv K2iQ/vb Qx/QHMwWK M bi p2MQK

iBpBiy K2iQ/v M2MQ iQHBF xM i2HMwX ."m?w /ipQ/- T'Ql "2BMB+B
?2Q/M@JiKi"2 #wi T Q#HOK- D2- "2 "ixMO 7TmMF+2 KQ?Qm pv”™ /Qp i DB
bBKTH2tvX aBKTH2t- Fi2 ' w#v#vH T QD2/MQ/m+?20Fp /> iB+FO7mMF
/Q HQ #v F "2BMB+B HBxXx +BV #v KQ?H #wi B/2€EHMQ bBKTH2t T ' Q MYy
o I[HEMFMR", L2H/2 @J2 / rBi? _2bBx2 (RRb2HY D2NMWMO b2F+B TQ 2
QiQK-D F miQuB pv# pBHB FH bB+FQm L2H/2 @J2 /Qpm K2iQ/m 71
RyyyBi2®™ +Q "2BMB+B HBxQp H bBKTH2tiGKyU bi2DM¥WKXxTibQ#2K C
MiQiUB p IHEMFmM ip /Q-"2i FIQmT p2M€ K2iQ/ /Qb ?Qp H xM i2HN
TiUB QTiBK HBx +2 7TmMF+Q b pv QK TQIi2K T'QKyMMw+?- M2~ K2iQ/
C€ Db2K b2 "Qx?Q/H K2iQ/m mT > pBii F- "2 DbFK2DB muBiDRT ~ K2
TQ FQHBF Bi2' +Q+? K€ /QDQi F "2BMB+B HBx +B bBKTH2tmX _2B|
XTibQ#2K D FQ Db XOKOMip F/il® pn T™ p2M€ K2iQ/ D2 TUBT® p2M F QTiBK
TQ/Q#MY D FQ L2H/2 @J2 /Qp K2i@X BIPHQQE 2KMF+2- Fi2 Qm #m/
QTiBK HBxQp i- pvT /€ TQ/Q#MYy D PXB IiDKQEEXTOMFK2"2 TQbH2/MC
“mK2Mii® Mb7Q KmDB TQKQe*@ YarlMFHAX2 TUB Qx2M€ iQbH pyi Q N
"QpMQ 8VX 2BMB+B HBx +2 | biyDB M2" D2/MQm x 8 Bi2' +Q KB Ti
HQpQm 7TmMF+B QTYVyi QTiBK HBxmDB TQKQ+Q Xx€FH /MQ L2H/2 @J2
?Q/MQi KB pMBitMQ+? T ~ K2i'iX

SQ/Q#MY D FQ TUB QTiBK HBx +B R2DQAKbTT QpR2H BKi2& +2HF2K e
QTiBK HBx IMQ+? #y?2i jb ™M bKDi2RMKWK M ?2Q/MQim R jb HB#QpQF
?Q/MQIiQnNBQF /0 Db2K x iIQM H b DBM F p2HBFwWK TQI€i2IMQK bBKT
pwbH2/Fi/Qb ?2Qp HMEbH2/mMDQ+Q bQHp2",

=1; =152 =042 =0:02T=60

7 M Q# €XFWQ QpMEPE 272FiBpBim iQ?2QiQ MQpYy M H2x2M0?Q
FUBpPFVV b2 bQHpP2 2K M BXBARwRMOEEBRFVVX PTiBK HBXxQp HQ b:



1-48 (A ("ISQ QPMEMQ T i#y?i QTiBK HBx +2 Fp /> iB+Fw+? 7mMF+Q TQ
J2 /Qpv K2iQ/vb Qx/QHMwWK M bi p2MQK

8 'ixXMw+? Fp /" iB+tFw+? ky@/BK2ZMXxBQM€HMQ+? TmMF+QX Gx2 bB
b ?2mDQ TQ/Q#Mw+? pwbH2/FiX Ji"2K2 i2/v #2x xi €iv 272FiBpBiv M
X HQ"2MQm M ?Q/WMQiyBBNDR+B HBx +B T2 ' BQ/B+FQmX

B i 1217 E%A O %ITE{10. 280 «%Ae Ejl |
.Q i2Aa Db2K H /BH K2iQ/m TQmx2 M Fp /" iB+Fw+? TmMF+Q+? /BK2]
Db2K T'Qp2/H TQ/Q#M0O QTiBK HBx iIMQ TQFmbv D FQ p Tii2/2 Hw+?
IBK2Mx2, k- 8 RyX SUBxTibQ#BH Db2K TQIi2i 2p Hm +Q TQpQH2Mw+
b2 bQHp2' v TuB QTiBK HBx +B /Qbi Hv F TQ/Q#MwK ?Q/MQi€K D FC(
IBK2MXBQMEHMQ+? 7TmMF+QX SQIi2i TQpQH2Mw+? 2p Hm +Q T'Q /B
RyyyX
S'Qp2/H Db2K p 2+?Mv xTibQ#v H /YyMQ D FQ TiUB H /yMQ K2iQ/v T
TmMmMF+2X w ?2 " MmH Db2K B H /yYMQRK2IMQ/VKRIT ZRK 2#Vv2HKR xTu2 @
?H2/MBH 7Q K€i T'2x2Mi +2 /Qb "2Mw+? pwbH2/Fi M H2x2Mw+? bQ
"2 #m/m /i xQ# xQp i p D2/MQ/m+?2w+? 9OXKRAFExMORA MABH2T Q
M H2x2M0O bQHp2'vbT2+B HBxQp MG M Fp / iB+FO 7mMF+2 T Q D2/

C%—6AA%L2OH2T QM bi p2MQ T ~ K2i'i T°'Q FQMF 0iMQ /BK2MxB X

aQHp|2".BK2Mx2 T
R X k R kXyR yXkd yXR[9 Rdy
k X 8 yXN[B kXj9 yXR|9 yX8e Rj
jX Ry R kXRR yXy9 yX3B8 kd
9X ky R RX8k yX9k yXyk ey

L2DH2T Q bQHpP2 T'Q F "/Qm /BK2MxB #vH p"/v D2/2M X iy+?- Fi2"
FQm '2BMB+B HBxXx +B bBKTH2tmX w DQK pd D2- "2 M2DH2T Q M H2x:

ée



TMMF+2 KETT M26i p2Mw M ?2QOMRQIBI2K™ T°Q imiQ /BK2MxB KyH TQy
H2MQ TIQMNMXBMFIMQ+? 2p Hm +Q- i2/v F "2BMB+B HBx +B MBF/v M2/
i2/v/€+?€T iD FQK2iQ/ #2x "2BMB+B HBx +2-TQmx2 b2 xKyMyMwK
T ' K2i'iD2/MQiHBpw+? bQHp2' i DbQm p2HKB Q/HB MO M2/€ b2 ip".
K2iQ/vM TuQIi ixMwKB /BK2Mx2KB p2/H FTQ/Q#MwK bQHp2 iKX C2/
MQbi- Fi2”Qm Db2K x ?Q/MQi T ~ K2i'i M H2x2Mw+? bQHp2 i /IQF€x F
L2H/2 " @J2 /Qp K2iQ/ b T MKRi ZKMwWK M ?2Q/MQim R- M2#Q p2HKB +#
R-/Qb ?mD2 xM i2HMYy H2T Q+? pwbH2/Fi- M2 "bK 2iZM wikK Tp Q HKM iy 2 B X

h #MmMHFXK 2x2MimD2 D2/MQ/m+?2Qm bi iBbiBFm M / pwbH2/Fv-Fi2 w
HBpO bQHP2 VXXREB IWEDE?HOK i2bim- TUB Fi2 ' 0K b2 QTiBK HBxQp HC
pv;2M2°'Qp Mw+? Fp /" iB+Fw+? 7mMF+Q TUQbHmM Mw+?9BK2MxQX S°
XQ# Xx2M bi2DME€bi iBbiBF -biQK Qx/QH2K-"2b2FQTiBK HBx +B 7
L2H/2 " @J2 /Qp K2iQ/ bpw+?QxQK M bi p2MQK T * K2i'iX

C%h—6AA%C2MQ/m+?€ bi iBbiBF M / Ryyy M2DMB”™ QKB M H2x2MwWKB 7mMF
Fp /" iB+Fw+? 7TmMF+Q QTiBK HBxQp Mw+2TRRKQ+Q bQHp2 i x i #m

.BK2MX2K2/BEM| T iKy" KBMBKMmMKK tBKmH
K 8.0567 1° 3:9428 11 1:4166 20 1:1845 08
8 9:5278 1:2651 10 1:0343 1° 1:8364 %
Ry 1:0526 16 1:0117 *? 5:4688 27 6:4818 10
ky 1:5217 28 1:1048 25 1:3151 2° 7:2194 =

C% —-—0AA%C2A/IMQ/m+?€ bi iBbiBF M / Ryyy M2DMB~ QKB M H2x2MwKB 7mMT
Fp/ iB+Fw+? 7TmMF+Q QTiBK HBxQp Mw+? TQKQ+Q x€FH /MQ p2 'x2 L2H

.BK2MX2K2/BEM| T iKy" KBMBKMKK tBKmHK
k 8:9932 12 33371 1 3:1594 * | 4:8531 %
8 1:1083 12 3:2531 1 7:8690 16 5:8569 99
Ry 1:7958 11 1:8556 ° 4:5547 16 8:9220 07
Ky 2:2609 2 | 4:1351 10 2:9678 18 2:7934 97

wi#mH2F bB Hx2 p BKMQmi- "2 p2HF0?Q xH2T 2MQ QT QiB x€FH /
MQpYy M H2x2M0O bQHp2' v x2DKOM TuB QTiBK HBx +B 7TmMF+Q pv

pQR+2VX ST Q 7mMF+2 MB”™ Q+? /IBK2MXxQ /QFQM+2 TH iQ- "2 TipQ/MC(
/IQb ?mD2 p T iKy MO ?2Q/MQiy K tBKm H2T Q+? pwbH2/Fi- M2™ MQpd

WFQm 2H Db2K i FO TQmM Qi lip iw»XREP2BK HERMHBVIMMF+Q Xx#VHYV
IBK2MxQX SQm"BH Db2K bi2DMw xTibQ# i2biQpEMQ D FQ Tu2/iQK-
iBFmMM / M2DMB”™ QKB M H2x2MwKB 7TmMFIMQKB ?2Q/MQi KB Ryyy QT
bHmMm Mw+? /IBK2MxQX IFEx HQ b2- "2 i2MiQ bQHp2  M2/Qb ?mD2 H2T
M H2x2M0O bQHp2 v T Q x#vHO /BK2Mx2X hQ H2 pi#2+ M2MQ TuU2Fp
#mHBXRVH H /yMw T°'Q QTiBK HBx +B Fp /" iB+Fw+? TmMF+Q FQMF"
i2/v/Bpm-"2 bQHp2 H /yMw bT2+B€EHMYy T°Q QTiBK HBx +B ky@/BK?:
?mD2 TuB QTiBK HBx +B RYy@/BK2MxBQME€HMQ+? TmMMF+Q ?Q " Q+7?
Ry@/BK2MxBQMEHMQ TmMF+2X

SQbH2/MQ bQHp2 - Fi2w Db2K i2biQp H Ryyy pv;2M2 Qp MwKB 7
J2 /Qp K2iQ/ b pw+?QxQK M bi p2MQK T ~ K2i'i "2BMB+B HBx IMC
M bi p2MwK M RyyX h TuB QTiBK HBx +B ky@/BK2MxBQME€HMQ+7?
Ti2bMw+? pwbH2/Fi D FQ lip iw bQHp2 - Fi2’w #VH M ky@/BK2MxBC
p Mw- H2 TuB QTiBK HBx +B 7TmMF+Q x#vHw+? /IBK2MxQ /Qb ?Qp H
P28 x +?QpEPE MYFi2 0 m"Bi2iIM0O pH biMQbiB TipQ/MQ M2mT  p2Mi K
DBMw+? M2 Fp /° iB+Fw+? 7TmMF+Q UpBx MEbH2/mDQ+Q b2F+2VX



B 6 (i —2E%aA0 SITcOA a4 A0EO—TaA%i«OA&E
SQ/ UBHQ b2 KB M HOxi i FQp(O ?2Q/MQiv pMBIiiMQ+? T ~ K2i'i L2H/2
b2 Fi2wKB K2iQ/ p FQK#BM +B b T2 BQ/B+FQm 2BMB+B HBx +Q bE
H2T Q+? pwbH2/Fi TuB QTiBK HBx +B Fp /" iB+Fw+? 7TmMF+Q /BK2M
pi#2+ "€/MOBM7Q K +2 Q iQK-D F b2 bQHp2'iK/ Q TuB QTiBK HBX
T iB+Fw+? TmMF+QX

EiQKm- #v+? TQ QpM H 272FiBpBim MQpw+? bQHp2' i b TipQ/MQ |
#2M+?2K "FQp +Q TH i7Q Km *PXWYXUPB X DQFKM pvm " Qp€K i F- "2 Db2K
PVipQUBHD2/MQ/m+?wbF 'BTi-Fi2 ' 0Km/Q/€EKFQMF GiMQ bQHp2 T
TmMMF+B- Fi2 € m~ b K Qi2bimD2 272FiBpBim /Q/ MU?Q bQHp2 m M
TMMF+Q+7?- Fi2 0 DbQm bQmi€biQ b /v *P*PX S i#y? QTiBK HBx +2 b
bQm#Q i- x2 Fi2w+? T F Hx2 p2HKB D2/MQ/m+?2wK xTibQ#2K pv;2M2
ixMw+? 0 7i TQTBbmDQ+Q+? 272FiBpBim bQHp2 m TuB QTiBK HBx

SQKQ+Q *P*P #2M+?K "Fm Db2K Qi2biQp H MEbH2/mMDQ+Q bQHp2 v

RXL2H/2 @J2 /IQp K2iQ/ bpw+?QxQK M bi p2MQK pMBiiMQ+?2 T ° K

1 1
=1: =2 = —: = =
' ’ 2’ 2
kX L2H/2 @J2 /Qp K2iQ/ bpw+?QxQK M bi p2MQK pMBiiMQ+? T = K2
i2+?MBFQm THBFQp MQm D2/MQm x Ryy Bi2  +Q K2iQ/vX
1 1
=1; =2; =3 —E,T—loo
jXL H2x2Mw bQHp2 - Fi2 w/Qb ?2Qp HM2DH2T Q+? pwbH2/Fi TUuB Q°
TMMF+Q /BK2Mx2 ky

=1; =152 =0:42 =0:02 T =60

0 2+?Mv j bQHp2 v /Qb ?Qp Hv TiuB QTiBK HBx +B 7TmMF+Q TQ/Q#N
bB p2/H T p/yTQ/Q#MYy / m?w bQHp2 - Fi2'w FQK#BMQp H Q B;BMEFL
+B HBx IMQ i2+?MBFQmMX LYyFi2 0 i2biQp +Q 7mMF+2 DbQm KmHiBK:
QTiBK HBx +B TQKQ+Q L2H/2 @J2 /Qpv K2iQ/v- T'QiQ Db2K TQ Qg
p2 i TQOQMX2 m pv# Mw+? TmMF+QX

S’ pPMQ 7mMF+2-m Fi2 0 #vHv pvHQ " 2My xM i2HMQO "QXx/QHv p T i#y?
X +2 D2/ MQiHBpwKB bQHp2'v- D2 7TmMF+2- Fi2 € D2ip ¥PBP2b /y QxM
a2+iQ’ 6MM+GBMWE b2 Q MMBKQ/€HMQ 7TmMF+B b p2HKB bvK2i'B+Fw
k@ QxKy MOp B MivKi"2i2 pBMEAMbQRQHPMRFAHOIGIQ 7TMmMMF+2 DbQm xQ#
M Q# €9K@J) i2K iB+Fw TUu2/TBb itiiQ 7TmMF+2 Hx2 M DQi p /QFmMK2Mi
TMMF+Q b /v *P*PX

6MMF+2 ii° +iBp2 a2+iQ D2 x DQK p€ x2DKOM x iQ?Q /ipQ/m- "2 C
"QXKY MO p2 x2i0iQ 7TmMF+2 TQKQ+Q x€FH /MQ K2iQ/vb pw+?QxQKI
M2/Qb ?mD2 mbTQFQDBpw+? pwbH2/Fi- Tu2biQ"2/ H Q ki2biQp M(
“2BMB+B HBx IMQ i2+?MBFm-/Qb ?Qp HVM iGiQ 7TmMP&BIp2HKB /Q#
XxXQ# xmD2/QD FOKQ'vb2 /27 mHIMQ L2H/2 @J2 /Qp K2iQ/ TuB#H
MBKmX oQ/Q QpM€ Qb 2T '2x2MimD2 TQIi2i T'Qp2/2Mw+? 7TmMFIiMQ
2T 2x2MimD2 D Fw TQ/QH x +2HFQpO?Q TQIiim D2/MQiHBpw+? +QHi
108V bQHpP2  /Qb€?MmHX 0 ;> 7m D2 +2HF2K 8 FiiBp2FX E /€ x MB+?
T Q DBMQm /BK2MxBX EUQ "Fv- Fi2 0 b2 M +?€x2DQ M D2/MQiHBpw

ee



(08

1-a8 (A1 7k@/BK2MXBQMEHMQ ii° +iBp2 a2+iQ > 6mM+iBQM

Fi2 0 M2DH2T Q ?Q/MQiy b2 bQHp2 b T2pMy / MWK TQIi2K 2p Hm +Q
P2F D2 T 2/BF+2/ H Q?Q pwpQD2X w ;> 7m Hx2 pB/yi- "2 /27 mHiMQ |

bB M2/QF€x H TQ  /Bib ii° +iBp2 a2+iQ  7TmMF+Q b pv QK TQIi2K T
7T M Q# EXFmM QKEXFmMxmD2 272FiBpBim /" m?20?2Q bQHp2 m U/27
b " 2BMB+B HBx +QV TuB QTiBK HBx +B ii° +iBp2 a2+iQ°  7TmMF+BX a

KBMBKMK 7mMF+2 b /Qbi i2iIMQm TU2bMQbiQ T Qp 2+?Mvi2biQp MO
Fw+? pwbH2/Fi TiB QTiBK HBx +B i0iQ 7TmMF+2 /Qb ?2Qp HB iu2iQ i2l
iQp Mw+? ;> 7i 272FiBpBiv Hx2 mbQm/Bi- "2 T2'BQ/B+F€ "2BMB+B HB

272FiBpBim L2H/2 @J2 /Qpv K2iQ/v TuB QTiBK HBx +B iQ?QiQ ivTn

S2'BQ/B+F€ "2BMB+BHBx +2 Qp 2K M2TUBM€ Q TQmx2 xH2T 2MQ |
MQK TUQT /Yy /Q HQ B F p2HKB x€b /MQKm x?Q" 2MQ QT QiB x€FH /N
iBK HBx +B pQ+2 ' QxKy Ml p2°'x2 Qb2M# Q+FQpv 7TmMF+2 Ui2 "MQO |
X FHE/MQ p2 'x2 K2iQ/v-i2/v T pMQ xi2biQp Mw+? bQHp2'i M2DH2T (
BMB+B HBx +2 D2 x/2 T  p/yTQ/Q#MYy M2p?Q/My xpQH2M0O (i2 2MQ- X
_Qb2M# Q+FQpvVv 7TmMF+2X : 9 RWNWM RGH#Ex+PBQ 272FiBpBim TQm BiQ
MQ?Q /" m?20?Q i2biQp MU?Q bQHpP2 m F QTiBK HBx +B _Qb2M# Q+F

I A ]+816710¢% jIl —= CcAj-A

SUB H /yMQ L2H/2 @J2 /Qpv K2iQ/v M Fp /"  iB+Fw+? 7TmMF+Q+? Db
Xx DQK pwK 02 2MQK x€py iKX

C2/MQiHBplO pMBiutMQ T ~ K2i'vHx2 M H /BiM i FQpG?Q/MQiv- #v I
FKBMBKmFp /" iB+Fw+? 7TmMF+Q "v+?H2DB M2 b TipQ/MQKB ?Q/MQ

—

éi



1-48 {Ai'i10°bi2pMB+2 k@/BK2MXBQMEHMQ ii’ +iBp2 a2+iQ > 6mM+ik

PEMQ 272FiBpBiviQKiQ xTibQ#2K /Qb ?mD2K2 Tu2/2p QK TuB QTiBK
Ry pQ+2X

SQFM/ TQMx2mT  pQK2?Q/MQ-ivT- i kK2 g2HFQmM T p/yTQ/Q#MQDbi
M > XxXQK2 M T Q#HOK XxTHQ #Qp€MQ bBKTH2tm #m/2 #y?2K pvFQM
IQ+?€Xx2i FT Q#HOKIK b FQMp2 ;2M+QX hQ b2 /€ p TUuQT /Yy Fp /* iB+F\
"2BMB+B HBx +Q bBKTH2tm p2 +?pQHB- F/VvF T'Q#HOKmM /Q+?2€xQX I
P2HKB xM i2HMY xH2T mD2 T i#y? L2H/2 " @J2 /Qpv K2iQ/v TuB QTiBK
TMMF+QX LEDbH2/ mMDQ+Q kM bi p2MQ pMBilMQ+? T ~ K2i'i L2H/2 @.
TuB QTiBK HBx +B Fp /  iB+Fw+? 7TmMF+Q M2DH2T Q+? pwbH2/Fi,

=1; =152 =0:42 =0:02 T =60

1 1

=5 —E,T—loo

E/2T  KZim imD2 TQ FQHBF Bi2' +Q+? x€FH /IMQ?Q H;Q BiKm K2i
BMB+B HBx +B bBKTH2tm UxTibQ&RKXTIOPM MwKnp D/20MvB+? bQHp2 i
M2D272FiBpMyD Q 9T  p K2iQ/vVT QFp /" iB+FO7mMF+2X S Q QTiBlI
/" iB+Fw+? TmMF+Q m™ xKQMyMw bQHp2  M2MQ i F p?Q/MwX ."m?w b
J2 /Qp K2iQ/ -mFi2°'0b2F "/w+? RyyBi2° +Q THBFmD2 2BMB+B H
?mD2 TQ/Q#Mw+? pwbH2/FiM Fp /"  iB+Fw+? 7TmMF+Q+?D FQT pMQ
M #2M+?K "FQp +Q TH i7Q Ky *P*P-D2i iQ p2'x2 K2iQ/v m"Bi2iMyD
B Q?Q bT2Fi> 9i2HQpw+? 7TmMF+QX

éi



1-45 (Ai"&72FiBpBi X€FH /MQ L2H/2 @J2 /Qpv K2iQ/v TuB QTiBK HBx +B
iQ 6mM+iBQM

b2

1-a8 {A"Al72FiBpBi X€FH /MQ L2H/2 @J2 /Qpv K2iQ/vb T2 'BQ/B+FQm "2

QTiBK HBx +B ii° +iBp2 a2+iQ  6mM+iBQM



b

1-a8 {Ai"a'72FiBpBi Xx€FH /MQ L2H/2 @J2 /Qpv K2iQ/vTiuB QTiBK HBx +B

TmMMF+2

1-48 {Ai"éd72FiBpBi x€FH /IMQ L2H/2 @J2 /Qpv K2iQ/vb T2 'BQ/B+FQm "2
QTiBK HBx +B _Qb2M# Q+FQpv 7TmMF+2

&
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o0 KBMmMHO F TBIiQH2 Db2K T'QxFQmK HKQ"MQbiB H /yMQ L2H/2 @J
/" iB+Fw+? TmMF+Q+?X aQHp2 v- F2 Fi2  wK Db2K b2 p T i#y?m H /y
p HvM Fp /" iB+Fw+? TmMF+Q+? p2HKB /Q#02 M +?€x2Hv TUu2bMy
b TipQ/MQKB ?2Q/MQi KB pMBitMQ+? T * K2i'iX E2 xH2T 2MQ Qp 2K
iBK HBx +B p 2+? i2biQp Mw+? 7TmMF+QX C2/M X 7TmMF+Q- m Fi2"Q
F €/MOKmMm xH2T 2MQ QT QiB TipQ/MQ p2 xB L2H/2 @J2 /Qpv K2iQ/\
"QxKYy " M€ _Qb2M# Q+FQp 7TmMF+2X 0 i0iQ F TBIiQH2 b2 TQFmMbQK Q
K2iQ/vbT2+BEHMYy T°Q imiQ 7TmMF+BX

B ie YOoci-a0—A0 % «61A—]
_Qb2M# Q+FQp 7mMF+2 D2 xXMEKE K i2K iB+F€ M2FQMp2tMQ 7mMF
Tu2/bi pBH >Qr '/ >X _@RKXM#iQFMMF+2 b2 | biQ TQm "Qp€ F i2biQp:
iBK HBXx IMQ+? H;Q 'BiKiX JEip T Qi€?HO?Q T #QHB+F0?Q 9/QH
‘2H iBpMy D2/MQ/m+?20- Qp 2K M DQi Ti2bMQm HQF +B ;HQ#EHMQ?
9/QHQ M HOXE-D2TQMYFm/bHQ BiyD QX S QiQ " 2KE _Qb2M# Q+FQp
ip "-UQFE€b2DQ I biQ _Qb2M®&bQMRQQ OFRYINEBHI2FI _Qb2M# Q+FQp
# MEMQPE 7 mQLRAR#IQ+Fob # MWK 7mM+iBQM

_Qb2M# Q+FQp 7TmMF+2 D2 /2}MQpEM i FiQ,

fgy)=(a x)?+ by x??
"HQ#€HMQ KBMBKMK(HR) M(&29xQ7mMMFIMQ ?2Q/MQi p iQKiQ #Q/y D2
S * K2iavbhb2 M2Di biyDB M bi praB@ M=2QUXMQIV M Q# &XRm
xQ# xmD2 Qb2M# Q+FQpm 7TmMMF+B b T ° K2&8¥IM tbi 108 KIWKB M ?2Q/

B i éé, 0-j—Ioif«0lA—;jaald ééT<"Ejl j
_Qb2M# Q+FQp 7mMF+2 Hx2 i FO xQ#2+MBi B T°Q pv Q /BK2Mx2X
XTibQ#V XQ#2+MyYMQX CEDb2K p2 bpw+? QTiBK HBx IMQ+?i2bi2+? T
D2 TQm™Bi pTH i7Q Ky *P*PX ai2DMy D FQ p *P*P Db2K B D€ imiQ 7
#vD2DQ ;HQ#€HMQ KBMBKMK M2#vHQ p"/v M bi2DMOK KQbiyX o”/v |
i0iQ 7TMMF+2- D2DQ ;HQ#EHMQ KBMBKmK D2 TQbmMmiG MyD FwK p2
SU2/TBb KMQm TQmM Bid p2'x2 _Qb2M# Q+FQpv 7mMF+2 D2 ME€bH2/
Xl
f(x)= 100" zw)*+(z 1)
i=1
E/2n D2 /IBK2Mx2 TmMFz2D2 [2ZMQpPpEM i FiQ,
Z = max 1;?n (x x°"HY+(1;1;::1)
02FiQPM D2 2H2/ MO (2 2MQX SUB :2M2 ' QpEMQ BMbi M+2 Qb2M# Q+F
ME?Q/MY i F- "2 D2/MQIiHBpGBHOIFRY3p2RIM2A) p TU2/2K xpQH2MGK
BMi2 p Hm U>XT5 5 B XH

éd



1-a8 (Ai°@° 7 _Qb2M# Q+FQpv 7mM Fa=21bbE 100KR i " v

B i e cwAi [i11iARja6T7+0cOA ;a6

0 i0iQ b2F+B [i2M€UB Q#D bMQK- D FWK xTibQ#2K Db2K ?H2/ H M2
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7mM;Qp H /Qbi i2iMy 272FiBpMy B b M2 9THMYy QTIiBRERMQK M bi pZ

aQHp2 vDb2K b2 QTVyi Qx?Q/H ?H2/ i bi2DMwKB i2+?MBF KB D FQ
Fp/ iB+FO 7TmMF+2X L2D/uQp2 Db2K b2 bM "BH M DQi bQHp2  TQm?~-
T K2i'i TQKQ+Q M2mT  p2MQO L2H/2 @J2 /Qpv K2iQ/vX 8i2HQpQm
D FQ K2/BEM X Ry M H2x2Mw+? KBMBK M€?2Q/ My TQbmMmiw+? _Qb2NM
H2xH Db2K i FiQ +2HF2K e “ixMw+? [ip2iB+ T ~ KI2bii¥ZMwK * K2i 2k
T2pMy M ?2Q/MQimR jb TpQKRMWKX E “/w x iy+?iQ QTiBK HBx IMQ+:
Db2K pQH H b Ryyy 2p Hm +2KB 9i2HQpO 7mMF+2 TQF "/0 b DBM
bBKTH2t2KX aQHp2'v- F2 Fi2 " wK Db2K b2 QTiBK HBx +Q T ~ K2i'i /Q
"OQX/QHMO Up2HFO Qx/QHv p ?Q/MQi€+? T ~ K2i'iV TQmx2 k x MB+
iBK HBx +B _Qb2M# Q+FQpv 7TmMF+2 bi2DMw+? M2#Q H2T Q+? pwhblt
K2iQ/ b pw+?QxQKB ?Q/MQi KB T ~ K2i'iX .€H2 Db2K T'Qp2/H TQ/Q
X IMQ+? TQFmbibiQK Qx/QH2K-"2Db2K F QTiBK- HBXQ®/ MwK T ~ K2
i FOT > KZim IimDQ+Q 7' 2Fp2M+B T2 'BQ/B+F0 "2BMB+B HBx +2X

w2 p 2+? xQbF Mw+? bQHp2'i bB M2DHGOT2 TuB QTiBK HBx +B
b2M# Q+FQpv 7TmMF+2 p2/H MEbH2/ mMDQ+Q,
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SUBHQ 2Mw T Q;  KD2bF BTiTh Mwp T Q; KQp +QK D xv+2 Svi?QM
+?2Qm /2KQMbi® +B bvbiGKm- Fi2 w Db2K bB pvipQUBH F i2biQp€EMQ
K2iQ/vX

0T Q;" KmD2KQ™MOTQ QpM i272FiBpBim K2iQ/vb ixMwK M bi pz
MQ+? T ~ K2i 'iM M€?2Q/My pv;2M2 Qp MO Fp /" iB+FOM2#Q _Qb2M# "
bF'BTiD2 pi2iMy bpw+?2 pwbimTi Tb Mwp M;HBIiBMy /i b2/Q MyD x
MQm FQMbi Mi p2 x/"QDQpUK F!/m pbimTMQ?Q bF BTimX
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02 x/"QDQpUOK F}/m pbimTK @MXHF B HPEXQ MYFQHBF FQMbi Mi- TQ
Fi2 " w+? Hx2 D2/MQ/m 2 xpQHBi- +Q KE bF BTi pvFQM iX

WIL*hAPL xpQHQ 7mMF+B F QTiBK HBx +B Uy Fp / iB+F€-R _Q
YAJ /BK2Mx2 QTiBK HBxQp MO 7TmMF+2

Mo Gl hAPLa TQIi2i TQpQH2Mw+? 7TmMFIMQ+? 2p Hm +Q
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MPlL.a K2x-Fi2 " €m imD2- F/2 b2 K¥™2 M +?2€x2i

aPGolalhhAL:a I[ip2uB+2 pMBiiiMQ+?2-T- M2HX2UTuUB/ i B "2BMB@
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